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ESID 2012 ORAL 
PRESENTATIONS 
 
102 PSYCHOLOGICAL THERAPY FOR ADULTS 
WITH PRIMARY IMMUNODEFICIENCY 

M. Campbell1, A. Clarke1, S. Seneviratne1, H. 
Stauss1,2, D. Webster3 
1Royal Free London NHS Foundation Trust, 
2University College London, 3UCL Centre for Primary 
Immunodeficiency, London, UK 

Introduction: There is a bidirectional relationship 
between mental and physical health. Anecdotal and 
research evidence suggests Primary Antibody 
Deficiency Syndrome (PADS) can have a significant 
impact on an individual's quality of life and providing 
psychological treatment could lessen this impact and 
improve overall wellbeing (Booker et al., 2007; 
Edwards et al., 2003).  
 
Objective: To establish the effectiveness and 
acceptability of providing cognitive-behavioural based 
therapy to patients with PADS.  
 
Methods: All patients receiving psychological input 
within the department are invited to participate in the 
project. A case series design is examining changes in 
symptoms, thoughts and behaviours related to illness 
and mental health over the course of treatment. 
Acceptability of the service is established by use of a 
validated measure at the end of treatment.  
 
Results: Preliminary results show significant decreases 
in anxiety and depression over the course of treatment 
(t(11)=3.45, p=.005, t(11)=2.32, p=.040 respectively), 
as well as a trend towards improvements in fatigue and 
insomnia, and greater time spent outside of the home. 
There is a high level of acceptability for the treatment, 
with all patients to date saying that they would 
recommend it to someone with a similar condition. 
Further data will be available by the date of the 
conference.  
 
Conclusions: Early indications suggest that providing 
psychological therapy to patients with PADS could lead 
to improvements in quality of life, self-management of 
the illness, adherence to medication and cost-savings. 
Further research is needed to generalise the findings 
and examine the longer-term impact of this treatment in 
this population. 
 
 

350 CLINICAL AND LABORATORY 
CHARACTERISTICS OF CHILDREN WITH 
HYPOGAMMAGLOBULINEMIA AS 
DOCUMENTED IN THE ESID ONLINE 
REGISTRY - THE PEDPAD STUDY: 
PRELIMINARY REPORT 

E. Schatorjé1, W. Vach2, E. de Vries1, The PedPAD 
Consortium 
1Pediatrics, Jeroen Bosch Hospital, 's-Hertogenbosch, 
The Netherlands, 2Clinical Epidemiology Group, 
Institute of Medical Biometry and Medical Informatics, 
University Medical Center Freiburg, Freiburg, 
Germany 

Introduction: The category 'hypogammaglobulinemia' 
in the ESID online Registry (divided in 15 
subcategories) contains all antibody deficient patients 
who are not categorized as agammaglobulinemia or 
hyper-IgM-hypogammaglobulinemia; it is by far the 
largest group of antibody deficient patients in the 
Registry. The pediatric data have not yet been analyzed 
separately. 
 
Objective: To describe the clinical and laboratory 
characteristics of children with 
hypogammaglobulinemia in the ESID online Registry. 
 
Methods: After agreement to participate, data from 41 
participating centers in 19 countries were analyzed. 
 
Results: The Registry contains data on 3191 children 
with hypogammaglobulinemia of which 2095 (1309 
boys) were available for analysis, almost half (46%) 
from Turkey. The most prevalent reported diagnoses 
are IgA-deficiency (591, 28%), transient 
hypogammaglobulinemia (473, 23%) and CVID (467, 
22%). The mean age at onset of symptoms is 2.8 years 
and at diagnosis 5.6 years. A huge variation was noted 
in the registration, and many data are missing or 
incomplete. More important, potentially incorrect 
diagnoses have been registered, e.g. 59 children with 
CVID were < 2 years of age at diagnosis, in 15/30 
'CVID' patients normal IgG-levels were reported at 
presentation, the same was true for IgA-levels in 18/30 
'IgA-deficient' patients. 
 
Discussion and conclusion: The category of 
hypogammaglobulinemia is very heterogeneous, solid 
criteria for the differential diagnosis are lacking. A 
more precise characterization needs to be made. 
Furthermore, our data suggest that for an optimal 
registration, an electronic controller, built into the 
database system, ruling out obvious mistakes as 
described, should be considered. 
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243 CLINICAL PRESENTATION AND LONG-
TERM OUTCOME OF DOCK8 DEFICIENCY - A 
SURVEY OF 134 PATIENTS 

M. Albert1, S. Aydin2, H. Su3, T. Chatila4, Z. Alsum5, 
V. Heinz2, W. Al-Herz6, S. Keles7, C. Picard8, B. 
Gathmann9,10, M. Hönig11, A. Gennery12, H. Al-
Mousa5, R.S. Geha4, J. Sawalle-Belohradsky2, G. 
Notheis2, C.P. Schwarze13, A. Metin14, B. Gaspar15, K. 
Bienemann16, A. Schulz11, J. Thiel17, G. Dückers18, 
T.W. Kuijpers19, J.M. van Montfrans20, M. Ifversen21, 
V. Barlogis22, A. Hawwari5, S.M. Holland3, N. 
Rezaei23, D. Al Zahrani24, S.S. Kilic25, F. Genel26, L. 
Kostyuchenko27, L. Kainulainen28, O. Porras29, A. 
Kumar30, S. Ehl9, C. Aytekin31, L.I. Gonzalez-
Granado32, J. Abbott33, N. Kütükcüler34, L. Maródi35, B. 
Grimbacher9,36, E.D. Renner2, H. Ochs37, B.H. 
Belohradsky2, Ö. Sanal38, A.F. Freeman3, K.R. 
Engelhardt9,36, DOCK8 Study Group 
1Hämatologie/Onkologie, 2Dr. von Haunersches 
Kinderspital, Munich, Germany, 3NIH, Bethesda, MD, 
4Harvard Medical School, Boston, MA, USA, 5King 
Faisal Specialist Hospital & Research Center, Ryadh, 
Saudi Arabia, 6Kuwait University, Kuwait, Kuwait, 
7Selcuk University, Konya, Turkey, 8Hôpital Necker 
Enfants Malades, Paris, France, 9Center of Chronic 
Immunodeficiency, Freiburg, 10ESID Registry Working 
Party, Freiburg im Breisgau, 11Universitätskinderklinik 
Ulm, Ulm, Germany, 12University of Newcastle upon 
Tyne, Newcastle upon Tyne, UK, 13University 
Children's Hospital, Tuebingen, Germany, 14Ankara 
Children's Hematology Oncology Training Hospital, 
Ankara, Turkey, 15UCL Institute of Child Health, 
London, UK, 16Heinrich Heine University, Duesseldorf, 
17University Hospital Freiburg, Freiburg, 18HELIOS 
Klinikum Krefeld, Krefeld, Germany, 19Emma 
Children's Hospital, Academic Medical Center (AMC), 
Amsterdam, 20Wilhelmina Children's 
Hospital/University Medical Center Utrecht, Utrecht, 
The Netherlands, 21Copenhagen University Hospital, 
Copenhagen, Denmark, 22Hôpital La Timone Enfants, 
Marseille, France, 23Children's Medical Center Tehran 
University of Medical Sciences, Tehran, Iran, 24King 
Abdulaziz Medical City, Jeddah, Saudi Arabia, 
25Uludag University Medical Faculty, Bursa, 26Dr 
Behçet Uz Children's Hospital, Izmir, Turkey, 
27Western Centre of Chlidren Immunology, Kiev, 
Ukraine, 28Turku University Hospital, Turku, Finland, 
29Hospital Nacional de Niños Carlos Sáenz Herrera, 
San José, Costa Rica, 30Cincinnati Children's Hospital, 
Cincinnati, OH, USA, 31Dr. Sami Ulus Maternity and 
Children's Research and Educational Hospital, Ankara, 
Turkey, 32Hospital 12 de Octubre, Madrid, Spain, 
33University of Colorado Denver Anschutz Medical 
Campus, Denver, CO, USA, 34Ege University, Izmir, 

Turkey, 35University of Debrecen, Debrecen, Hungary, 
36Dept. of Immunology and Molecular Pathology, Royal 
Free and University College London, London, UK, 
37Department of Pediatrics, University of Washington 
School of Medicine, Seattle, WA, USA, 38Hacettepe 
University, Ankara, Turkey 

Mutations in DOCK8 cause a combined 
immunodeficiency that is an autosomal recessive 
Hyper-IgE syndrome. The long-term prognosis of 
affected patients and their optimal management have 
not yet been clearly defined.In a retrospective survey of 
patients with DOCK8 mutations, focused on clinical 
presentation and therapeutic measures, a total of 134 
patients with a median follow-up of 11.1 years (1.2-
47.7), spanning 1647 patient years, were 
enrolled.Eczema, recurrent respiratory infections, 
allergies, abscesses, viral infections and mucocutaneous 
candidiasis were the most frequent clinical 
manifestations. Overall survival probability in this 
cohort was 87%, 47% and 33% at 10, 20 and 30 years 
of age respectively. Event free survival was 44%, 18% 
and 4% at the same time points if events were defined 
as death, life-threatening infections, malignancy or 
cerebral complications such as CNS vasculitis or stroke. 
Malignancy was diagnosed in 22 patients (9 lymphoma, 
9 epithelial cancers, 4 other) at a median age of 12.7 
years. Eight of these patients died from their cancers. 
Severe, life-threatening infections were observed in 80 
patients (60%) and severe cerebral events in 19 (14%). 
Therapeutic measures included antiviral and 
antibacterial prophylaxis, immunoglobulin replacement 
therapy and hematopoietic stem cell transplantation 
(HSCT).This comprehensive evaluation of the clinical 
phenotype of DOCK8 deficiency demonstrates the 
severity of the disease and poor prognosis of these 
patients, strongly supporting. HSCT as a potentially 
curative measure that should be considered early as the 
rate of severe complications is high and increases with 
age. 
 
 
479 A FAMILY WITH RAG2 MUTATION: 
DIFFERENT PRESENTATION 
R.A. El Feky, D.H. El Ghoneimy, Z.A. El-Sayed, E.M. 
Hossny, S.M. Reda 

Pediatric Allergy and Clinical Immunology Unit, 
Pediatric Department, Ain Shams University, Cairo, 
Egypt 

Background: T- B- NK+ SCID is an autosomal 
recessive disease commonly caused by mutations in 
recombination activating genes (RAG). Patients usually 
present with opportunistic infections and vaccine 
associated infections.  
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Case presentation: Herein, we describe different 
phenotypes of the same RAG-2 mutation in the same 
family: An 8 month old female, one of fraternal twins 
of a non-consanguineous family, presented with 
extensive bronchopneumonia and sepsis. Chest X-ray 
showed absent thymus. CBC showed severe and 
persistent lymphopenia (LY=500/ul), and hypo-
gammaglobulinemia. Flowcytometry revealed; 
CD3=0.3 %, CD 19= 0.76%, CD 56= 27%. The infant´s 
condition rapidly deteriorated and she died 2 weeks 
after her initial presentation. Her other male twin; 1 and 
a half years old now, is clinically normal. CBC revealed 
TLC=3.6 NE=1.6, LY=1.3, Mo=0.5, Eo =0.3. 
CD3=13%, CD4=92.9%, CD8=5.9%, CD4/CD8 
ratio=15.7. CD19 initially6.8%, gradually declined 
3.6%, CD56=50.3%. Serum immunoglobulin G and A 
were elevated :( IgG = 2223 mg/dl and IgA=202 
mg/dl); other immunoglobulin were normal. The 
parents have lost 2 previous girls at the age of 4 and 6 
months due to extensive bronchopneumonia. Genetic 
analysis of the twins and parents for the RAG genes 
revealed that both twins are homozygous for a RAG2 
mutation (G35V mutation) while the parents are 
heterozygous for the same mutation. The only living 
infant is placed on intravenous immunoglobulin therapy 
with avoidance of live attenuated vaccines.  
 
Conclusion: A single RAG mutation may have 
different genetic expression. 
 
 
131 INTERDISCIPLINARY GERMAN 
GUIDELINE FOR THE DIAGNOSTICS OF 
PRIMARY IMMUNODEFICIENCY (PID) 

S. Farmand1,2, U. Baumann3, H. von Bernuth4, M. 
Borte5, E. Förster-Waldl6, K. Franke7, P. Habermehl8, 
P. Kapaun9, G. Klock10, J. Liese11, R. Marks1,12, R. 
Müller13, T. Nebe14, T. Niehues15, V. Schuster16, K. 
Warnatz1, T. Witte17, S. Ehl1,2, I. Schulze1,2 
1Centre for Chronic Immunodeficiency Freiburg, 
2Center of Paediatrics and Adolescent Medicine, 
University Hospital, Freiburg, 3Paediatric 
Pulmonology, Allergology and Neonatology, Hannover 
Medical School, Hannover, 4Department of Paediatric 
Pneumology and Immunology, University Children's 
Hospital Charité, Berlin, 5Clinic for Children and 
Adolescent Medicine, Hospital St. Georg GmbH, 
Leipzig, Germany, 6Department of Paediatrics and 
Adolescent Medicine, Medical University of Vienna, 
Vienna, Austria, 7St. Marien Hospital Siegen 
gemGmbH, Siegen, 8Paediatric Medical Office, Mainz-
Hechtsheim, 9Paediatric Medical Office, Hamburg, 
10German Support Group for Primary 
Immunodeficiencies (DSAI), Department of Chemistry, 

Speciality Biochemistry, Kaiserslautern, 11Department 
of Paediatric Infectious Diseases and Immunology, 
University Children's Hospital, Würzburg, 
12Department of Haematology and Oncology, 
University Medical Center, Freiburg, 13Department of 
Otorhinolaryngology, University Hospital Carl Gustav 
Carus, Dresden, 14MVZ Onkologikum, Haematological 
Laboratory, Frankfurt/Main, 15HELIOS Children's 
Hospital, Krefeld, 16Hospital for Children and 
Adolescents, University Hospital, Leipzig, 
17Department of Clinical Immunology and 
Rheumatology, Hannover Medical School, Hannover, 
Germany 

Background: Primary Immunodeficiencies are often 
diagnosed with a significant delay. The establishment 
of warning signs has raised awareness to consider these 
diseases in patients with frequent, severe or unusual 
infections. However, features of immune dysregulation 
are very rarely considered, although they are 
increasingly recognized as initial or concomitant 
presentations of PID.  
 
Material and methods: To improve the diagnostic rate 
in children and adults, an interdisciplinary guideline for 
the diagnostics of primary immunodeficiency was 
formulated under the participation of 19 representatives 
of 14 different medical societies and associations. In a 
structured consensus process with independent 
moderation, 11 key messages were voted upon. The 
guideline is primarily based on expert opinion, 
supplemented by guidelines from other countries and 
studies, which sustain the formulated key messages 
(Evidence level III). 
 
Results: New warning signs regarding children and 
adults were issued. These warning signs focus on the 
patients´ common presentations: pathological 
susceptibility to infections (characterized by the 
pathogen, course, localization, intensity and number of 
infections), immune dysregulation (characterized by 
the acronym GARFIELD = Granuloma, 
Autoimmunity, Recurrent Fevers, Irregular Eczema, 
Lymphoproliferation and Diarrhea), dystrophy, 
positive family history and abnormal laboratory 
findings in the basic diagnostics. Additionally, the 
guideline defines “immunological emergency 
situations”, which require immediate contact with a 
clinic with experienced immunologists. 
 
Conclusion: The presented guideline has been 
implemented through German speaking Journals and 
conferences. Revisions within the core dataset of the 
ESID registry will allow to identify the initial 
manifestation of PID patients and should eventually 
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facilitate a prospective evaluation of these warning 
signs. 
 
 
302 CHRONIC GRANULOMATOUS DISEASE IS 
CHARACTERIZED BY DEFECTIVE 
AUTOPHAGY AND SUBSEQUENT INCREASED 
INTERLEUKIN-1Β PRODUCTION 

F.L. van de Veerdonk1,2, S.P. Smeekens1,2, K.L. 
Conway3, M.S. Gresnigt1,2, J. Begun3, T.S. Plantinga1,2, 
L.A.B. Joosten1,2, J.W.M. van der Meer1,2, G. 
Chamilos4, R.J. Xavier3,5, M.G. Netea1,2 
1Radboud University Nijmegen Medical Center, 
2Nijmegen Institute for Infection, Inflammation and 
Immunity (N4i), Nijmegen, The Netherlands, 3Center 
for Computational and Integrative Biology and 
Gastrointestinal Unit, Massachusetts General Hospital, 
Harvard School of Medicine, Boston, MA, USA, 
4Department of Internal Medicine, School of Medicine, 
University of Crete, Heraklion, Greece, 5Broad Institute 
of MIT and Harvard, Cambridge, MA, USA 

Introduction: Autophagy is an evolutionary conserved 
process by which cells undergo partial self-digestion to 
secure cellular homeostasis. Defective autophagy has 
been linked to Crohn's disease. An inflammatory colitis 
indistinguishable of Crohn's disease is described in 
patients with chronic granulomatous disease (CGD), a 
disease that is characterized by the failure to produce 
NADPH-dependent reactive oxygen species (ROS). 
The underlying mechanism responsible for this 
inflammatory condition in CGD is unknown. 
 
Objectives: To investigate the mechanisms responsible 
for the hyperinflammatory conditions in CGD. 
 
Methods: Autophagic function of monocytes isolated 
from CGD patients and macrophages from mice 
deficient in NCF4, a central component of the NADPH-
oxidase complex, was assessed. The capacity of ROS 
deficient cells to secrete interleukin-1β was tested in the 
presence or absence of an autophagy inhibitor. Two 
patients with active CGD colitis were treated with 
recombinant human interleukin-1 receptor antagonist 
daily for three months. 
 
Results: NADPH-dependent ROS deficiency results in 
autophagic dysfunction, that subsequently contributes 
to increased interleukin-1β production. Mice deficient 
in NCF4 and CGD patients with a defect in phox47 
display minimal recruitment of LC3 to phagosomes in 
response to internalized bacteria. NCF4-/- and CGD 
cells with defective autophagy show increased 
interleukin-1β production after LPS stimulation. In 
contrast to normal cells, the interleukin-1β production 

released by CGD cells cannot be increased by inhibiting 
autophagy. Notably, blocking IL-1 improved clinical 
outcome in two CGD patients with colitis.  
Conclusions: Autophagic dysfunction underlies the 
pathogenesis of granulomatous colitis in CGD, and 
blocking IL-1 might be used to treat CGD colitis. 
 
 
171 GUT IMMUNE RECONSTITUTION IN IPEX 
SYNDROME AFTER HSCT 

S. Ciullini Mannurita1, H. Robertson2, M. Vignoli1, S. 
Hambleton2,3, A.R. Gennery2,3, M. Slatter2,3, Z. 
Nademi2,3, D. Barge4, M. Abinun2,3, A.W. Cant2,3, E. 
Gambineri1 
1Department of Sciences for Woman and Child's 
Health, University of Florence, Florence, Italy, 
2Institute of Cellular Medicine, University of Newcastle, 
3Department of Paediatric Immunology, 4Immunology 
Laboratory, Newcastle Upon Tyne Hospitals NHS 
Trust, Newcastle upon Tyne, UK 

Introduction: Immune reconstitution in HSCT for 
IPEX syndrome can be difficult. We described an IPEX 
patient who received matched unrelated cord blood cell 
transplantation after reduced-intensity conditioning 
regimen that resulted in stable donor engraftment and 
improvement of clinical condition except for 
gastrointestinal symptoms, which recovered only after 
several months.  
 
Objective: To investigate the engraftment of donor 
cells in the gut mucosa. 
 
Methods: Genomic DNA was isolated from peripheral 
blood and the FOXP3 coding sequence, including the 
exon-intron junction and the poly-A region was 
amplified and sequenced. Immunohistochemistry to 
detect FOXP3 was carried out on gut tissue biopsied at 
different time-points after HSCT. In addition laser 
microdissection was performed on CD4+T cells. Gut 
homing T cells were collected with cell sorting based 
on the expression of CD4+CD31-a4b7high (Memory T 
cells) and CD4-CD31+a4b7low (Naive T cells) and the 
donor chimerism was evaluated. 
 
Results: FOXP3 genetic analysis on pheripheral blood 
leucocytes showed the presence of c.1037T>C 
(p.Iso346Thr) mutation. FOXP3+ cells were detected at 
different times after transplant and showed an increase 
of FOXP3+cells/mm2 of total small bowel mucosa over 
time. Moreover the analysis of FOXP3 mutation and 
donor chimerism in gDNA obtained from CD4+ cells in 
gut lymphoid tissue revealed a preferential homing of 
Treg donor cells to the gut, compared to the periphery.  
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Conclusions: We demonstrate that Treg engraftment in 
the gut can be dissimilar and take longer when 
compared to peripheral blood. Clinical recovery is 
consistent with increase of donor FOXP3+ cells within 
the intestine. 
 
 
95 IMMUNODEFICIENCY, AUTO-
INFLAMMATION AND MUSCULAR 
AMYLOPECTINOSIS IN PATIENTS MISSING 
AN UBIQUITIN LIGASE  

B. Boisson1, C. Prando1, E. Laplantine2, S. Giliani3, F. 
Facchetti4, V. Pascual5, D. Chaussabel6, L.D. 
Notarangelo7, A. Puel8, A. Israel2, J.-L. Casanova1, C. 
Picard8,9 
1St. Giles Laboratory of Human Genetics of Infectious 
Diseases, The Rockefeller University, New York, NY, 
USA, 2Laboratory of Molecular Signaling and Cell 
Activation, Institut Pasteur, Paris, France, 3Laboratory 
of Genetic Disorders of Childhood and Pediatric 
Clinic, Nocivelli Institute for Molecular Medecine, 
4Department of Pathology, Spedali Civili and 
University of Brescia, Brescia, Italy, 5Immunology 
Research, Baylor Institute, Dallas, TX, 6Benaroya 
Research Institute, Seattle, WA, 7Division of 
Immunology and the Manton Center for Orphan 
Disease Research, Harvard Medical School, Boston, 
MA, USA, 8Laboratory of Human Genetics of Infectious 
Diseases, INSERM U980, 9Paris Descartes University, 
Sorbonne Paris Cite, Paris, France 

Introduction: We investigated three patients from two 
unrelated kindreds with early-onset auto-inflammatory 
syndrome and recurrent invasive bacterial infections. 
The patients further developed amylopectinosis with 
dilated hypokinetic myocardiopathy and two died 
during childhood of pyogenic bacterial infections. The 
third patient died of unknown reasons after a sudden 
episode of fatigue and respiratory distress at 4 years 
old.  
 
Objective: Due to absence of known etiology 
explaining their clinical phenotype, we set out to 
identify this genetic disorder with a hypothesis of 
autosomal recessive transmission model. 
 
Methods: We used a recently developed approach 
based on Genome-Wide Human SNP Array combined 
with whole exome sequencing to investigate this 
family. 
 
Results: Patients from two kindreds were found to 
carry loss-of-expression and loss-of-function mutations 
in an ubiquitin ligase belonging to a complex involved 
in the formation of ubiquitin chains. The disruption of 

this complex in all three patients results in the 
impairment of the NF-kappaB activation in response to 
IL-1beta and to a lesser extent TNF-alpha in fibroblast 
cells. By contrast, the patients` leukocytes are 
constitutively hyperactivated ex-vivo and display 
enhanced responses to IL-1beta but not TNF-alpha. 
 
Conclusion(s): Autosomal recessive deficiency in an 
ubiquitin ligase involved in the formation of ubiquitin 
chains defines a new disorder with unbalanced cellular 
responses to pro-inflammatory cytokines, resulting in 
the identification of a new primary immune disorder 
characterized by the paradoxical association of auto-
inflammation and pyogenic bacterial disease, and the 
surprising development of amylopectinosis. 
 
 
437 FUNCTIONAL NK CELL DEFICIENCY AND 
HERPEVIRAL SUSCEPTIBILITY DUE TO 
HOMOZYGOUS CD16 MUTATION DEFINES A 
NEW NK CELL COSTIMULATORY PATHWAY 

L. Forbes1, J. Grier2, L. Monaco-Shawver2, J. 
Oshinsky2, T.P. Atkinson3, C. Moody4, R. Pandey2, 
K.S. Campbell5, J.S. Orange6 
1Allergy and Immunology, 2Children's Hospital of 
Philadelphia Research Institute, The Children's 
Hospital of Philadelphia, Philadelphia, PA, 3University 
of Alabama Birmingham, Birmingham, AL, 4Boston 
Children's Hospital, 5Fox Chase Cancer Center, 
Philadelphia, PA, 6Immunology, Allergy and 
Rheumatology, Center for Human Immunobiology, 
Texas Children's Hospital, Baylor College of Medicine, 
Houston, TX, USA 

Introduction: Natural Killer (NK) cells are required 
for host defense. Patients with functionally-deficient 
NK cell are susceptible to herpesviral infections. 
Human mutation of the activating receptor enabling 
ADCC, FcgRIIIA (CD16A), is classified as a primary 
immunodeficiency; the underlying biology remains 
obscure.  
 
Objective: We pursued the mechanism by which two 
patients with homozygous FCGR3A c230t->a p.L66H 
mutation with recurrent herpesviral diseases had 
deficient NK cell cytotoxicity but preserved ADCC.  
 
Methods: Patient NK cells were studied phenotypically 
by FACS and evaluated for activating immunological 
synapse formation using confocal microsocpy. The NK-
92 cell line without expression of CD16, or stably 
expressing wild-type (CD16.NK-92), or mutant 
(CD16.L66H.NK-92) CD16 were evaluated 
mechanistically in functional assays, microscopy and 
biochemical assays.  
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Results: Patient PBMCs ability to lyse K562 target 
cells was reduced but ADCC was retained. The 
presence of wild-type CD16 correlates with increased 
surface CD2 expression. CD2 colocalized and 
biochemically associated with CD16 in CD16.NK-92 
and ex vivo human NK cells when compared to that in 
patient cells or CD16.L66H.NK-92. TCRz, the CD16-
associated signaling adaptor, was found in the CD2 
immunoprecipitate from CD16.NK-92 cells, but not in 
the parent NK92 cells or CD16.L66H.NK-92 cells. 
Similarly, crosslinking with anti-CD2 antibody induced 
TCRζ phosphorylation in NK-92 cells expressing wild-
type, not mutant CD16.  
 
Conclusions: Our data define a mechanism underlying 
NK cell deficiency in the context of CD16 mutation, 
which is associated with herpesviral susceptibility, and 
identifies a novel mechanism by which ADCC 
independent cytotoxicity is facilitated through the 
interaction of distal Ig-like domain of CD16 and CD2. 
 
 
335 HAPLO-INSUFFICIENCY AT THE IL12RB2 
LOCUS UNDERLIES SEVERE PRIMARY 
TUBERCULOSIS 

V. Bryant1, S. Okada1, E. Vasseur2, Y. Camcioglu3, N. 
Desplaces4, B. Dupont5, S. Pedraza6, M. Keser7, L.-J. 
Couderc8, J. El Baghdadi9, A. Bousfiha10, S. Al 
Muhsen11, S. Al Hajjar11,12, J. Bustamante13, L. 
Quintana-Murci2, L. Abel13, S. Boisson-Dupuis1,13, J.-L. 
Casanova1,13 
1St Giles Laboratory of Human Genetics of Infectious 
Diseases, Rockefeller University, New York, NY, USA, 
2Department of Genomes and Genetics, Pasteur 
Institute, Paris, France, 3Department of Pediatrics, 
Infectious Diseases, Clinical Immunology and Allergy 
Division, Cerrahpasa Medical School, Istanbul, Turkey, 
4Clinical Laboratory, Deaconess Hospital Group, 
5Department of Infectious and Tropical Diseases, 
Necker Hospital, Paris, France, 6Department of 
Biochemistry, National Institute for Medical Sciences 
and Nutrition, Tlalpan, Mexico, 7Department of 
Pediatric Infectious Diseases, Konya Training and 
Research Hospital, Konya, Turkey, 8Department of 
Microbiology, Foch Hospital, Suresnes, France, 
9Genetics Unit, Mohamed V Military Hospital, Rabat, 
10Clinical Immunology Unit, King Hassan II University, 
Casablanca, Morocco, 11Department of Pediatrics, 
King Saud University, College of Medicine, 
12Department of Pediatrics, King Faisal Specialist 
Hospital and Research Centre, Riyadh, Saudi Arabia, 
13Laboratory of Human Genetics of Infectious Diseases, 
Necker Medical School, Paris, France 

Introduction: Only a small proportion (~ 0.5%) of 
children develop severe tuberculosis (TB) during 
primary infection by Mycobacterium tuberculosis. A 
smaller proportion (~0.005%) display a specific 
susceptibility to less virulent mycobacteria, a condition 
denoted as Mendelian susceptibility to mycobacterial 
disease (MSMD). Autosomal recessive (AR) IL-12Rβ1 
deficiency displays incomplete penetrance for MSMD 
and is also a genetic etiology of severe TB.  
 
Objective: To identify the genetic background of TB. 
Specifically, we hypothesized that IL12RB2 mutations 
underlie severe TB, MSMD or TB-related 
mycobacterial diseases. 
 
Methods: We sequenced the coding exons of IL12RB2 
in 507 patients with severe primary TB (157 patients), 
MSMD (335 patients) or TB-related mycobacterial 
diseases (15 patients). Using Western blot, flow 
cytometry and ELISA, we performed functional 
analyses of mutant alleles in IL12RB2-deficient EBV-B 
cell lines transduced with IL12RB2-encoding lentiviral 
vectors and in patients´ primary cells. Analysis of 
sequenced polymorphisms determined the selective 
pressure exerted on IL12RB2, compared to IL12RB1 
and other genes. 
 
Results: In a cohort of 507 patients, we found AD IL-
12Rβ2 deficiency in 8 patients from 7 kindreds, 
including 6 patients with severe TB and 2 with related 
mycobacterial diseases, but none with MSMD. The six 
heterozygous mutations in IL12RB2 are rare, loss-of-
function and impair IL-12-dependent induction of IFN-
γ by a mechanism of haplo-insufficiency. Finally, 
human IL12RB2, unlike IL12RB1, is subject to strong 
purifying selection.  
 
Conclusion: AD IL-12Rβ2 deficiency is the first 
discovered genetic etiology exclusive to severe primary 
TB, suggesting that disseminated TB of childhood may 
result from single-gene inborn errors of IFN-γ 
immunity. 
 
 
439 THE IMPACT OF GENETIC VARIANTS IN 
THE TH17 INFLAMMATORY PATHWAY TO 
THE SUSCEPTIBILITY TO INFECTIONS IN 
PATIENTS WITH CHRONIC 
GRANULOMATOUS DISEASE 

A. Carvalho1, C. Cunha1, B. Martire2, D. De Mattia2, 
C. Pignata3, A. Soresina4, A. Plebani4, A. Trizzino5, A. 
Aiuti6, G. Di Matteo6, L. Romani1, A. Finocchi6 
1Microbiology Section, Department of Experimental 
Medicine and Biochemical Sciences, University of 
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Perugia, Perugia, 2Department of Biomedicine and 
Evolutive Aging, University of Bari, Bari, 3Department 
of Pediatrics, University of Naples, Naples, 
4Department of Pediatrics and Institute of Molecular 
Medicine “A. Nocivelli,” University of Brescia, 
Brescia, 5Pediatric Hematology and Oncology, “G. Di 
Cristina” Children's Hospital, A.R.N.A.S., Palermo, 
6Unit of Immunology and Infectious Disease, 
University-Hospital Pediatric Department, Bambino 
Gesù Children Hospital, IRCCS, Roma, Italy 

Introduction: Over the last few years, growing 
amounts of data have supported the notion that 
variations within genes from the immune system may 
account in part for the inherited differences in 
infectious disease susceptibility.  
 
Objective: The main goal of this work was to identify 
potential associations between genetic variants in genes 
from the Th17 signaling pathway and susceptibility to 
infections in patients with Chronic granulomatous 
disease (CGD).  
 
Methods: Allele and genotype frequencies of single 
nucleotide polymorphisms (SNPs) in the IL17A, IL17F 
and IL23R genes were examined in 43 CGD patients 
and 468 healthy controls. The functional impact of 
variants for which significant associations were 
observed are currently being evaluated in vitro using 
PBMCs from selected CGD patients.  
 
Results: Variants in the IL17A and IL17F genes were 
found to be the most important prognostic factors. 
Specifically, fungal infection was significantly 
associated with the T-737C SNP in IL17A and H161R 
SNP in IL17F, whereas bacterial infection was instead 
significantly associated with the G-197A SNP in 
IL17A. Preliminary functional data points to a loss-of-
function phenotype of IL-17A in stimulated PBMCs 
from CGD patients bearing the T-737C variant.  
 
Conclusions: These results suggest that genetic 
variants in the Th17 pathway are important prognostic 
factors for the clinical outcome of CGD patients. 
Although validation studies are ultimately required, our 
results would suggest the potential usefulness of Th17 
genotyping in patients with CGD. Functional assays are 
currently underway to confirm current results and to 
elucidate a potential functional impact of relevant 
SNPs. 
 
 
 
 
 

435 A GENETIC ETIOLOGY OF ISOLATED 
CONGENITAL ASPLENIA 

A. Bolze1,2, N. Mahlaoui3, M. Koss4, R. Baretto5, S. 
Faust6, A. Williams6, A. Plebani7, R. Sorensen8, L. 
Hammarstrom9, J.-F. Emile10, C. Picard11, S.R. Ellis12, 
A. Puel11, N. Trede13, L. Selleri4, J.-L. Casanova11,14 
1St. Giles Laboratory of Human Genetics of Infectious 
Diseases, The Rockefeller University, New York, NY, 
USA, 2University Paris Descartes, 3Hôpital Necker 
Enfants Malades, Paris, France, 4Weill Medical 
College of Cornell University, New York, NY, USA, 
5University Hospitals Leicester NHS Trust, Leicester, 
6University of Southampton School of Medicine, 
Southampton, UK, 7University of Brescia, Brescia, 
Italy, 8Louisiana State University, New Orleans, LA, 
USA, 9Karolinska Institutet, Stockholm, Sweden, 
10Hopital Universiataire Ambroise Pare, APHP, 
11INSERM U980, Paris, France, 12University of 
Louisville, Louisville, KY, 13University of Utah, Salt 
Lake City, UT, 14The Rockefeller University, New York, 
NY, USA 

Isolated Congenital Asplenia (ICA) is a rare 
developmental defect that is characterized by the lack 
of spleen at birth and no other developmental defects. 
ICA is probably underdiagnosed. First, ICA is rare and 
awareness is insufficient. Second, ICA often strikes 
suddenly, and unexpectedly, and with rapidly lethal 
bacterial infections that prevent the opportunity to 
detect ICA. Third, this rare disease is not well known 
and studied, when compared with other inborn errors of 
immunity. The objective of our research project is to 
decipher the molecular genetic basis of human ICA. 
 
We hypothesized that ICA results from single-gene 
inborn errors of spleen development. Using a genome-
wide approach we identified novel heterozygous 
mutations in ICA-01 in 16 patients among a cohort of 
33 patients. We then tested the hypothesis that 
haploinsufficiency of ICA-01 led to ICA by knocking 
down ICA-01 in the zebrafish model and by making the 
ICA-01+/- mouse. Finally, we tested the mutants in the 
patients' cells by looking at the expression of the 
protein, its function and the impact on the 
transcriptome.  
 
The discovery of the genetic etiology of half of the ICA 
patients paves the way to a genetic screening of ICA 
that would allow its early diagnosis. Patients with an 
early diagnosis could then receive preventive treatment 
against bacterial infections. These findings also shed 
light on the mechanism of pathogenesis of ICA and on 
the development of the spleen in humans. 
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371 HEMATOPOIETIC STEM CELL GENE 
THERAPY FOR WISKOTT- ALDRICH 
SYNDROME 

M. Witzel1, C.J. Braun2, K. Boztug2,3,4, M. Schmidt5, 
M. Albert1, A. Schwarzer6, U. Modlich6, R. Beier2, G. 
Göhring7, S. Naundorf8, K. Kühlcke8, M. Rose9, C. 
Fraser10, L. Mathias11, R. Ferrari12, M. Abboud13, W. 
Al-Herz14, I. Kondratenko15, L. Maródi16, B. 
Schlegelberger7, C. Baum6, C. von Kalle5, C. Klein1 
1University Children's Hospital, Ludwig Maximilian 
University, Munich, 2Department of Pediatric 
Hematology/Oncology, Hannover Medical School, 
Hannover, Germany, 3Department of Pediatrics and 
Adolescent Medicine, Medical University of Vienna, 
4Research Center for Molecular Medicine of the 
Austrian Academy of Sciences, CeMM, Vienna, Austria, 
5Department of Translational Oncology, National 
Center of Tumor Diseases, Heidelberg, 6Department of 
Experimental Hematology, 7Department of Cellular and 
Molecular Pathology, Hannover Medical School, 
Hannover, 8EUFETS AG, Idar-Oberstein, 9Department 
of Pediatrics, Minden Hospital, Minden, Germany, 
10Royal Children´s Hospital, Queensland Children´s 
Cancer Centre, Queensland, QLD, Australia, 
11Department of Pediatric Hematology and Oncology, 
Loma Linda University Medical Center, Loma Linda, 
CA, USA, 12Children's Hospital Kemperhof, Koblenz, 
Germany, 13Children's Cancer Center of Lebanon, 
American University of Beirut, Beirut, Lebanon, 
14Pediatrics Department, Allergy and Clinical 
Immunology Unit, Al-Sabah Hospital, Kuwait City, 
Kuwait, 15Department of Clinical Immunology, Russian 
Clinical Children´s Hospital, Moscow, Russia, 
16Department of Infectious and Pediatric Immunology, 
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Debrecen, Debrecen, Hungary 

Wiskott-Aldrich Syndrome (WAS) is a rare and life-
threatening immune-disorder characterized by 
autoimmunity, microthrombocytopenia, 
immunodeficiency, and susceptibility to lymphoma. 
Here we report an analysis of ten patients treated by 
hematopoietic stem cell gene therapy (GT) between 
2006 and 2009 (median follow up time 35 months, 
range 28 to 75 months). Upon transplantation of 
retrovirally-transduced WASP-expressing progenitor 
cells, WASP expression could be documented in 
lymphoid cells, myeloid cells, and platelets. In vitro 
experiments confirmed functional reconstitution in T-
cells, NK cells, and monocytes. All patients with 
sustained multilineage engraftment had a clinical 
benefit, as documented by partial or complete 
resolution of autoimmunity, susceptibility to infections, 
and bleeding. Comprehensive analysis of retroviral 
insertions sites revealed more than 70.000 recurring 

loci. Early after gene therapy, a highly polyclonal 
pattern was observed. However, four out of ten patients 
developed T-cell ALL, each associated with a retroviral 
insertion in close proximity to the LMO2 locus. 
Remission was induced in all patients with 
chemotherapy according to AEIOP BFM 2009. These 
data show that hematopoietic stem cell gene therapy for 
WASP is feasible and effective, but associated with 
highly increased susceptibility to leukemia. Novel 
genetic engineering tools are under investigation. 
 
 
779 LENTIVIRAL VECTOR TRANSDUCED 
CD34+ CELLS FOR THE TREATMENT OF 
WISKOTT-ALDRICH SYNDROME 

S. Scaramuzza1, F. Ferrua2, S. Giannelli1, M.C. 
Castiello1, M.P. Cicalese2, C. Evangelio2, L. Biasco1, A. 
Assanelli2, A. Biffi1,2, M. Casiraghi2, M. Bosticardo1, R. 
Miniero3, A. Finocchi4, A. Metin5, P.P. Banerjee6, J.S. 
Orange6, F. Ciceri7, M.G. Roncarolo1,2,8, A. Villa1,9, L. 
Naldini1,8, A. Aiuti1,4 
1HSR-TIGET, San Raffaele Telethon Institute for Gene 
Therapy (HSR-TIGET), 2Pediatric Immunology, 
Scientific Institute HS Raffaele, Milan, 3“Magna 
Graecia” University, Catanzaro, 4University of Rome 
Tor Vergata, Rome, Italy, 5Ankara Dispaki Children's 
Hospital, Ankara, Turkey, 6Department of Pediatric, 
Children's Hospital, Philadelphia, PA, USA, 7Division 
of Hematology, Scientific Institute HS Raffaele, 
8University 'Vita-Salute' San Raffaele, 9IRGB-CNR, 
Milan, Italy 

Introduction: Wiskott-Aldrich Syndrome (WAS) is a 
promising candidate for hematopoietic stem cells 
(HSC) gene therapy (GT) approach for patients lacking 
a suitable donor. Previous attempts using 
gammaretroviral vector were shown to be effective but 
associated with a high frequency of leukemias. We 
developed a GT approach with a lentiviral vector (LV) 
encoding for WAS under the homologous 1.6 kb 
promoter that was shown to be safe and efficacious in 
preclinical studies. 
 
Objectives: To assess the safety and efficacy of WAS 
HSC-GT in a phase I/II clinical trial of HSC GT 
combine to reduced intensity conditioning. 
 
Methods: We evaluated the engraftment of transduced 
cells in bone marrow (BM) and peripheral blood (PB) 
lineages and patients' immune functions. 
 
Results: Three patients were treated with autologous 
CD34+ cells transduced at high efficiency. A robust 
engraftment of gene corrected cells was observed in the 
PB and BM up to 1.5 years after treatment. Vector 
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integrations analyses confirmed the engraftment of 
polyclonal HSC with multilineage capacity in the 
absence of clonal expansion. WASp expression was 
detected in PB platelets, monocytes and lymphocyte 
lineages. The first patient discontinued IVIg and 
showed normalization of T-cell proliferation, NK 
cytotoxicity, immune synapsis formation and Treg 
function. All patients are currently clinically well 
displaying resolution of eczema and improved platelet 
counts. 
 
Conclusions: WAS gene transfer in HSC resulted in 
robust engraftment of transduced HSC when combined 
to reduced intensity conditioning. Further studies will 
be required to asses the long-term safety and clinical 
efficacy of LV GT for WAS. 
 
 
406 GASTROINTESTINAL, ENDOCRINE, 
RENAL, AND NEUROLOGICAL DISORDERS IN 
PATIENTS WITH FAMILIAL 
HEMOPHAGOCYTIC 
LYMPHOHISTIOCYTOSIS TYPE 5 DUE TO 
MUNC18-2/STXPB2 GENE MUTATIONS 

P. Stepensky1, J. Bartram2, T. Barth3, G. de Saint 
Basile4, K. Lemberger5, P. Walther6, A. Kerstin7, A. 
Philips8, O. Beringer9, U. Zur Stadt5, A. Schulz9, P. 
Amrolia2, M. Weintraub1, K.-M. Debatin9, M. Hoenig9, 
C. Posovszky9 
1Pediatric Hematology-Oncology and BMT, Hadassah 
University Hospital, Jerusalem, Israel, 2Bone Marrow 
Transplant Unit, Great Ormond Street Hospital for 
Children, London, UK, 3Department of Pathology, 
University Medical Center Ulm, Ulm University, Ulm, 
Germany, 4INSERM Unité 768, Hopital Necker-Enfants 
Malades, Paris, France, 5University Medical Center 
Hamburg Eppendorf, Center for Diagnostic, Hamburg, 
6Central Facillity for Electron Microscopy, Ulm 
University, Ulm, 7Division of Nephropathology, 
University of Erlangen, Erlangen, Germany, 8Center 
for Pediatric Gastroenterology, Royal Free Hospital, 
London, UK, 9Department of Pediatrics and Adolescent 
Medicine, University Medical Center Ulm, Ulm, 
Germany 

Familial hemophagocytic lymphohistiocytosis (FHL) is 
a rare primary immune disorder characterized by 
uncontrolled activation of lymphocytes and 
macrophages. FHL Type 5 is defined by mutations in 
the syntaxin-binding protein 2 (STXBP2)/Munc 18-2 
leading to a functional defect in cytotoxic granule 
exocytosis. We report on six patients with FHL5 
presented with severe enteropathy. Four patients still 
suffered from enteropathy after successful 
hematopoietic stem cell transplantation (HSCT). 

Dysentery resolved only with cessation of oral feeding 
and institution of parenteral nutrition. Histopathology 
revealed an intracytoplasmatic accumulation of periodic 
acid-Schiff (PAS)-positive granules and an enlarged 
intracytoplasmatic CD10-positive band along the apical 
pole of enterocytes. In addition we described renal 
tubular dilatation and dysfunction in one patient. Also 
other organ manifestations post HSCT were found; e.g. 
abnormal neurological findings, sensorineural hearing 
loss, hypothyroidism and central growth hormone 
deficiency.In conclusion, mutations in the 
STXBP2/Munc18-2 may not only affect cytotoxic T 
lymphocytes, but also other cells. We describe large-
scale changes in the intestinal and renal epithelium 
causing severe osmotic diarrhea allowing and renal 
proximal tubular dysfunction. Clinical manifestations in 
FHL5 patients despite successful HSCT may therefore 
be related to defective membrane trafficking in the gut, 
kidney, brain or inner ear. 
 
 
395 LENTIVIRAL GENE THERAPY OF 
RECOMBINATION ACTIVATING GENE 1 AND 
2 SEVERE COMBINED IMMUNODEFICIENCY 

N.P. van Til1, H. de Boer1, P.L. Poliani2, M.N. 
Antoniou3, A. Villa4,5, M. Cavazzana-Calvo6, F. 
Zhang7, A.J. Thrasher7,8, G. Wagemaker1 
1Hematology, Erasmus University Medical Center, 
Rotterdam, The Netherlands, 2Pathology, University of 
Brescia, Brescia, Italy, 3Medical and Molecular 
Genetics, King's College London, London, UK, 4CNR-
IRGB, 5Telethon Institute for Gene Therapy, HSR, 
Milano, Italy, 6INSERM, Université René Descartes, 
and Hôpital Necker-Enfants Malades, Paris, France, 
7Centre for Immunodeficiency, Molecular Immunology 
Unit, Institute of Child Health, University College 
London, 8Department of Clinical Immunology, Great 
Ormond Street Hospital NHS Trust, London, UK 

Introduction: Recombination activating gene 1 
(RAG1) or RAG2 severe combined immunodeficiency 
(SCID) patients lack T and B cells, due to an inability 
to facilitate rearrangement of T-cell receptors and 
immunoglobulins (Ig). These patients succumb from 
recurrent infections unless treated with allogeneic stem 
cell transplantation (alloSCT). 
 
Objective: Due to a lack of matched related donors, 
which is associated with co-morbidity limiting overall 
survival, our aim is to improve outcome through 
lentiviral-mediated gene therapy for RAG1 and RAG2 
SCID. 
 
Methods: The human RAG coding sequences were 
improved for expression, and tested with different 
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promoters for efficacy and safety in Rag1-/- and Rag2-/- 
mice. 
 
Results: Successful peripheral blood T-cell 
reconstitution was achieved in Rag2-/- mice, with poorer 
reconstitution in Rag1-/- mice. In Rag2-/- mice, T cell 
mitogen responses, Ig levels, and antibody responses 
were restored, as well as the T cell receptor and Ig 
repertoires were corrected depending on promoter-type. 
 
In contrast to Rag2-/- mice, reconstitution of mature B-
cells in peripheral blood was rarely achieved in Rag1-/- 
mice. Two months onwards, most mice developed 
rashes, further characterized by cellular infiltrates in 
skin, liver, lungs and kidneys, and activated T-cells. 
BAFF and IgE levels were increased significantly in 
many mice. 
 
Conclusions: In Rag1-/- mice, a potential risk to 
develop Omenn like symptoms if RAG1 is 
inappropriately expressed was demonstrated, 
emphasizing the need for careful vector design and 
transgene expression. Immune function in Rag2-/- mice 
was fully corrected by lentiviral mediated gene therapy, 
providing a valid vector and approach for clinical 
implementation. 
 
 
408 LENTIVIRAL TRANSDUCTION OF 
PRIMARY ADULT MOUSE THYMIC 
EPITHELIAL CELLS TO CREATE CELLS 
COMPETENT TO SUPPORT REGULAR 
THYMOPOIESIS BOTH IN VITRO AND IN VIVO 

M. Bosticardo1,2, C. Beilin2, A. Lombardo1, L. Sergi 
Sergi1, T. Barthlott2, L. Naldini1,3, A. Villa1,4, G.A. 
Hollander2,5 
1HSR-TIGET, Milan, Italy, 2Department of 
Biomedicine, Pediatric Immunology, University of 
Basel, Basel, Switzerland, 3Vita-Salute San Raffaele 
University, 4UOS Milano, IRGB CNR, Milan, Italy, 
5Department of Paediatrics, University of Oxford, 
Oxford, UK 

Introduction: The thymus is the primary lymphoid 
organ responsible for the generation of T lymphocytes. 
Thymic epithelial cells (TEC) are fundamental for the 
development and selection of T lymphocytes. Genetic 
defects affecting TEC are responsible for several 
primary immunodeficiencies and cannot be corrected 
by hematopoietic stem cell transplantation (HSCT). In 
addition, cytoreductive conditioning regimens used in 
HSCT elicit specific TEC defects that contribute to the 
post-HSCT immune deficiency. Currently available 
TEC replacement therapies have been largely 
unsuccessful, mainly for the inability to identify and 

expand TEC progenitor cells. It has been demonstrated 
that induction of ectopic Oct4 expression in transgenic 
adult TEC allows the expansion of epithelial 
progenitor-like cells retaining the capability to expand 
and differentiate.  
 
Objective: To generate clonable TEC isolated from 
adult mice that can be gene-corrected and used to form 
an ectopic thymus competent to support regular 
thymopoiesis.  
 
Methods: We isolated primary adult TEC, transduced 
them with lentiviral vectors (LV) driving Oct4 
expression, and defined the culture conditions allowing 
ex vivo long-term growth. 
 
Results: We have established the conditions to 
efficiently transduce and expand TEC and could 
demonstrate that ectopic Oct4 expression induced the 
expression of the putative epithelial cell progenitor 
marker Thy1.2 and of genes associated with early 
stages of TEC lineage specification. This resulted in 
increased TEC proliferation and in their ability to form 
functional organoid re-aggregates with thymocytes. 
 
Conclusions: Preliminary analysis of LV-transduced 
TEC indicates that Oct4 expression may induce 
progenitor-like cell phenotype allowing TEC expansion 
and acquisition of re-aggregation potential. 
 
 
359 MUTATIONS IN THE INTRAMEMBRANE 
ENDOPEPTIDASE SPPL2A AFFECT HUMORAL 
IMMUNITY AND B-CELL SURVIVAL BY 
REDUCING SURFACE BCR AND BAFF-R 
EXPRESSION AND AFFECTING CD74 
METABOLISM 

H. Bergmann1, M. Yabas1, A. Short1, L. Miosge1, N. 
Barthel1, C.E. Teh1, C.M. Roots1, K. Bull2, Y. Jeelall1, 
K. Horikawa1, B. Whittle3, B. Balakishnan3, G. 
Sjollema3, E.M. Bertram3, F. Mackay4, A. Rimmer5, R. 
Cornall2, M.A. Field1,3, D.T. Andrews1,3, C.C. 
Goodnow1, A. Enders1 
1Department of Immunology, John Curtin School of 
Medical Research, Canberra, ACT, Australia, 2Nuffiled 
Department of Clinical Medicine, Oxford University, 
Oxford, UK, 3Australian Phenomics Facility, John 
Curtin School of Medical Research, Canberra, ACT, 
4Department of Immunology, Alfred Hospital, 
Melbourne, VIC, Australia, 5Bioinformatics and 
Statistical Genetics, Oxford University, Oxford, UK 

Introduction: Antibodies produced by B cells are 
essential for protection against recurrent infections but 
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at the same time aberrant production of antibodies 
directed against self can lead to autoimmune diseases.  
 
Objective and methods: To identify novel genes 
affecting the development of B cells we performed a 
flow cytometric screen of blood lymphocytes in ENU-
mutagenized mouse pedigrees. 
Results: Here we show that mice with an inactivating 
mutation in the intramembrane protease SPPL2A 
unexpectedly exhibit profound humoral 
immunodeficiency with a near complete lack of specific 
antibody responses to immunizations. The mice also 
lacked mature B cell subsets mirroring deficiency of the 
cytokine BAFF. Sppl2a-deficient mature B cells were 
distinguished by low surface BAFF-R and BCRs. B cell 
numbers could be rescued by over-expression of the 
BAFF-induced survival protein Bcl-2 but not BAFF. In 
addition, CD8-negative dendritic cells were also greatly 
decreased. SPPL2A-deficiency blocked the proteolytic 
processing of CD74 (MHC II invariant chain) in both 
cell types, causing dramatic build-up of the p8 product 
of Cathepsin S and interfering with earlier steps in 
CD74 endosomal retention and processing.  
 
Conclusions: The findings illuminate an important role 
for the final step in the CD74-MHC II pathway on the 
development of B cells and effective humoral immunity 
and identify SPPL2A as a potential cause for humoral 
immunodeficiency and a new target for protease 
inhibitor treatment of B cell diseases. 
 
 
585 DEFICIENCY OF REGULATORY B CELLS 
IN WISKOTT-ALDRICH SYNDROME PROTEIN 
DEFICIENT MICE LEADS TO EXACERBATED 
AUTOIMMUNE ARTHRITIS 

G. Bouma1, N.A. Carter2, M. Recher3, L.D. 
Notarangelo4, S.O. Burns1,5, C. Mauri2, A.J. Thrasher1,5

1Molecular Immunology Unit, UCL Institute of Child 
Health, 2Centre for Rheumatology Research, Divsion of 
Medicine, University College, London, UK, 3Division of 
Immunology and the Manton Center for Orphan 
Disease Research, Children’s Hospital Boston and 
Harvard Medical School, 4Division of Immunology and 
the Manton Center for Orphan Disease Research, 
Children's Hospital Boston and Harvard Medical 
School, Boston, MA, USA, 5Department of Immunology, 
Great Ormond Street Hospital NHS Foundation Trust, 
London, UK 

Introduction: Not only are Wiskott-Aldrich syndrome 
(WAS) patients susceptible to severe bacterial, viral and 
fungal infection resulting from defective function of 
many immune cell lineages, they are also predisposed 

to varied autoimmunity. T2-MZP B cell producing 
interleukin-10 (IL-10) regulatory (Breg) cells are 
emerging as an important mediator of 
immunosuppressive activity in different autoimmunity 
models. Previous studies have demonstrated that WASp 
is required for B cell homeostasis and numbers of 
CD21+CD23- marginal zone (MZ) and CD21+CD23+ 
T2-MZ precursor (MZP) B cells are reduced in WASp-
deficient (WAS KO) mice.  
 
Objective: To evaluate the role of Breg cells in the 
development of autoimmune disease in WASp 
deficiency. 
 
Methods: Arthritis was experimentally induced in 
WAS KO mice and immune cell populations in 
draining lymph nodes investigated. Circulating Breg 
cells in WAS patients were also analysed. 
 
Results: WAS KO mice developed exacerbated antigen 
induced arthritis associated with a decreased number of 
B220+IL-10+ Breg cells and CD4+FoxP3+ regulatory T 
(Treg) cells, but increased numbers of CD4+IL-17+ 
(Th17) cells in draining lymph nodes. Adoptive transfer 
of wild type Breg cells ameliorated arthritis in WAS 
KO recipients and restored a normal balance of Treg 
cells and Th17 cells. WAS patients were also found to 
have reduced numbers of circulating 
CD19+CD24hiCD38hiIL-10+ Breg cells. 
 
Conclusions: These findings suggest that Breg cells 
have a highly influential role in the control of WAS-
related autoimmunity. They have also important 
implications for immunosuppressive strategies in the 
WAS and point to the desirability of B lineage 
reconstitution after haematopoietic stem cell 
transplantation. 
 
 
788 THYMUS TRANSPLANTATION FOR 
COMPLETE DIGEORGE SYNDROME: THE 
LONDON EXPERIENCE 

E.G. Davies1,2, K.C. Gilmour1,2, K. Parsley1,2, J. Curry3, 
N. Sebire4, L. Poliani5, E.A. McCarthy6, B. Devlin6, 
M.L. Markert6, A.J. Thrasher1,2 
1Immunology, Great Ormond Street Hospital, 
2Molecular Immunology, Institute of Child Health, 
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4Histopathology, Great Ormond Street Hospital, 
London, UK, 5Anatomia Patologica, Spedali Civili and 
University, Brescia, Italy, 6Allergy/Immunology, Duke 
University Medical Center, Durham, NC, USA 
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Introduction: Thymus transplantation has been shown, 
in a centre in USA, to achieve immune reconstitution in 
complete DiGeorge syndrome (cDGS).1  

 
Objective: Establish a programme in London using a 
similar protocol. 
 
Methods: Cultured thymic tissue from infant cardiac 
surgery cases was implanted into muscle. Patients with 
oligoclonal T cell expansions were pre-treated with 
anti-thymocyte globulin and ongoing cyclosporine. 
Others received no immunosuppression.  
 
Results: Six patients (4 with CHARGE, one 22q.11 
microdeletion, one unknown cause) have been treated 
(follow-up 4-36 months). Three received 
immunosuppression. Only the first 4 patients have 
sufficient follow-up (10 - 36 months) to be currently 
evaluable. The range of maximum cell numbers 
achieved (x106 /L) in the 4 patients was: CD3 240-
1380; CD4 160-810; CD8 20-850 with naïve 
proportions: CD4 12-37% and CD8 19-53%.TRECS 
were 3-10,000 /106 T cells. Normal TCR spectratypes 
were seen in 2. Phytohaemmagglutinin responses 
normalised (2) or improved (1). Biopsies at 3-6 months 
showed thymopoeisis in 3 with mature cortical and 
medullary thymic epithelium. A number of virus 
infections were controlled including EBV, HHV6 and 
RSV. Autoimmunity occurred in 3 patients, including 
transient nephritis and colitis (1 each), hypothyroidism 
(1) and haemolysis (2). One patient requires ongoing 
immunosuppression for haemolysis; one, at 10 months, 
remains on parenteral nutrition. One patient received 
two transplants; the first failed following an episode of 
septic shock. Before transplant-2, she required 
chemotherapy for hepatic B-cell lymphoma. 
 
Conclusion: Previous experience showing immune 
reconstitution was confirmed. Autoimmune 
complications were common in this small series. 
 
1Markert ML et al.2010. Clin Immunol. 35:236-46 
 
 
317 ANTI-CD3Ε MAB IMPROVES THYMIC 
ARCHITECTURE AND PREVENTS 
AUTOIMMUNE MANIFESTATIONS IN A 
MOUSE MODEL OF OMENN SYNDROME: 
THERAPEUTIC IMPLICATIONS 

V. Marrella1,2, P.L. Poliani3, F. Grassi4, A. Villa1,2 
1Milan Unit, Istituto di Ricerca Genetica e Biomedica, 
Consiglio Nazionale delle Ricerche, 2Istituto Clinico 
Humanitas, Milan, 3Department of Pathology, 
University of Brescia/Spedali Civili, Brescia, Italy, 

4Institute for Research in Biomedicine, Bellinzona, 
Switzerland 

Introduction: Omenn syndrome (OS) is an atypical 
primary immunodeficiency characterised by activated T 
cells infiltrating target organs mainly due to impaired 
recombinase activity, which reduces the expression of 
the pre-T cell receptor complex in immature 
thymocytes thus preventing the normal development of 
the epithelial component. 
 
Objective: As anti-CD3ε monoclonal antibody (mAb) 
treatment promotes thymic expansion in Rag2-/- mice, 
we investigated its efficacy in the Rag2R229Q mouse 
model, which closely recapitulates the severe defect in 
thymic architecture and AIRE expression described in 
human OS. 
 
Methods: We first characterised the epithelial thymic 
defect in Rag2R229Q mice by means of FACS analysis 
and real-time PCR and then, treated Rag2R229Q 
newborns with two doses of anti-CD3ε mAb. The effect 
of the administration on thymic and peripheral T cell 
compartment was analysed two months after treatment. 
 
Results: The Rag2R229Q mice lacked mature medullary 
thymic epithelial cells (mTEC) and showed reduced 
mRNA expression of AIRE and tissue restricted 
antigens. Although anti-CD3ε mAb treatment did not 
increase AIRE expression, there was a significant 
improvement in the thymic epithelial compartment and 
a significant reduction in peripheral T cell activation 
and tissue infiltration. 
 
Conclusions: These findings indicate that improving 
the epithelial thymic component prevents the 
detrimental behaviour of the cell-autonomous RAG 
defect, and provide important therapeutic proof of 
concept for future clinical applications of anti-CD3ε 
mAb treatment in forms of severe combined 
immunodeficiency (SCID) characterised by poor 
thymus function and autoimmunity. 
 
 
55 PARTIAL MCM4 DEFICIENCY IN PATIENTS 
WITH GROWTH RETARDATION, ADRENAL 
INSUFFICIENCY, AND NATURAL KILLER 
CELL DEFICIENCY 

L. Gineau1,2, C. Cognet3,4, N. Kara5,6, F.P. Lach7, J. 
Dunne8,9, U. Veturi7, C. Picard1,2,10, C. Trouillet11, C. 
Eidenschenk1,2,12, S. Aoufouchi13,14,15, A. Alcais1,2, O. 
Smith16, F. Geissmann11, C. Feighery8,9, L. Abel1,2,17, A. 
Smogorzewska7, B. Stillman5, E. Vivier3,4, J.-L. 
Casanova1,2,17, E. Jouanguy1,2,17 
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The function of Natural killer (NK) cells in host 
defense in humans remains unclear, due to the lack of 
well-defined inherited disorders associated with a 
selective defect in NK cell development. We 
investigated six related patients with autosomal 
recessive growth retardation, adrenal insufficiency and 
a selective NK cell deficiency. To identify the genetic 
defect of this new syndrome, we took advantage of the 
consanguinity of the family by doing a genome-wide 
linkage approach.  
 
We report the identification of the disease-causing 
gene, MCM4, encoding a component of the MCM2-7 
helicase complex required for DNA replication. The 
c.71-2A>G mutation creates a frameshift, but is 
hypomorphic, due to two translation initiation 
methionine codons downstream from the premature 
termination codon. MCM4 mutation affects DNA 
replication by disrupting the control of the prevention 
of re-replication and DNA repair at sites of replication 
stress caused by aphidicolin. MCM4 deficiency was 
associated with a partial blocking of the late 
differentiation of NK CD56bright cells towards to 
CD56dim subset.  
 
The patients' growth retardation and adrenal 
insufficiency probably reflect the ubiquitous, but 
heterogeneous impact of the MCM4 mutation in various 
tissues. NK cells are the only leukocyte subset affected 
in the patients. The specific loss of the NK CD56dim 

subset in patients is associated with a lower rate of NK 
CD56bright cell proliferation. This last step of NK cells 
maturation is tightly dependent on MCM4-dependent 
cell division. Partial MCM4 deficiency is the first 

genetic etiology of growth retardation with adrenal 
insufficiency and selective NK deficiency. 
 
 
186 VISUALIZATION OF CHROMOSOMAL 
TRANSLOCATION AND EARLY T-CELL 
DEVELOPMENT FAILURE IN ATM 
DEFICIENCY 

T. Isoda1, M. Takagi1, T. Morio1, H. Kawamoto2, S. 
Mizutani1 
1Pediatrics, Tokyo Medical and Dental University, 
Tokyo, 2Laboratory for Lymphocyte Development, 
RIKEN Research Center for Allergy and Immunology, 
Yokohama, Japan 

Introduction: Immune defect in AT patients has been 
attributed to either the failure of V(D)J recombination 
or class-switch recombination. The ATM-/- mice exhibit 
fewer single positive (SP) T-cells due to a failure to 
develop from the double positive phase to the SP phase. 
Although the occurrence of chromosome 14 
translocations involving TCRd gene in ATM-/- 
lymphomas suggest that these are early events in T-cell 
development, a precise analysis focusing on early T-cell 
development has never been performed.  
 
Objective: We tried to understand how T-cell 
differentiation fails in thymocytes lacking ATM. 
Additionally, we tried to visualize when clomosomal 
breaks and translocations are generated during 
thymocytes development.  
 
Methods: We employed in-vitro differentiation assay 
for obtaining metaphase spread from DN-phase 
thymocytes. BM-progenitors were cultured on OP9-
DLL1 cells with high-dose cytokine including Flt3-L, 
IL-7 and SCF. This condition halts T-cell 
differentiation at DN2-3a phase. Then, Reduction of 
Flt3-L and IL7 leads to differentiation from DN3a to 
DN3b.  
 
Results: We demonstrate that ATM-/- mice thymocytes 
are perturbed in passing through the b- or gd-selection 
checkpoint, leading in part to the developmental failure 
of T-cells. Detailed karyotype analysis employing in 
vitro thymocyte development system revealed that 
RAG mediated TCRd locus breaks occur and are left 
unrepaired during the troublesome b- or gd-selection 
checkpoints. By getting through these selection 
checkpoints some of the clones with random or non-
random chromosomal translocations involving TCRd 
locus are selected and accumulate.  
 
Conclusions: Our study visualized the first step of 
multi-step evolutions toward lymphomagenesis in ATM 
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deficient thymocytes associated with 
immunodeficiency. 
 
 
702 TOLL-LIKE RECEPTOR ENGAGEMENT 
CONVERTS INNATE DYSREGULATION INTO 
OVERT CYTOKINE STORM AND PROMOTES 
AUTOIMMUNITY IN MURINE MODEL OF 
LEAKY SCID 
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S. Volpi2, F. Rucci2, A. Szabo5, O. Walter6, E. 
Csizmadia7, F. Alt8, G.C. Tsokos4, L.D. Notarangelo2 
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Deaconess Medical Center, 5Department of Molecular 
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6Department of Pathology, University of 
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Medical Center, 8Immune Disease Institute, Harvard 
Medical School, Boston, MA, USA 

Introduction: Recombination Activating Gene (RAGs) 
are key elements of early events in V(D)J 
recombination. Impairment of these enzymes results in 
severe restriction of T and B cell repertoire. The clinical 
phenotype among patients with primary 
immunodeficiency (PID) secondary to RAG mutations 
spans from early severe infections to late onset 
autoimmune manifestations. Susceptibility and high 
mortality with viral infections are contributed to the 
absence of proper infection-specific adaptive responses. 
The role of innate response in this process has not been 
fully investigated.  
 
Objectives: To evaluate innate response and 
autoimmunity during acute and chronic viral infections 
in a murine model of rag deficiency. 
 
Methods: We utilized homozygous rag1S723C/S723C 
(mut/mut) mouse model of leaky SCID. To recapitulate 
acute and chronic viral infections, we administered high 
dose intravenous or prolonged low dose intraperitoneal 
Poly(I:C), respectively. Cytokine and autoantibody 
levels were measured. 
 
Results: High dose i.v. Poly(I:C) treatment within 10 
hours was fatal in 100% of mut/mut mice. Serum TNFα 
and IL-6 remained highly elevated and did not decline 
with time, compared to control wild-type mice. 
Genearray of splenic dendritic cells from mut/mut mice 

revealed skewed activation of TLR3 associated 
pathways. Prolonged low dose i.p. stimulation 
augmented and broadened the spectrum of 
autoantibodies in mut/mut mice. 
Conclusions: In our murine model high and low dose 
TLR3 stimulation resulted in cytokine storm and 
increased autoantibody production, respectively. 
Dysregulation of innate immune system after acute or 
chronic infection may contribute to the increased 
mortality and autoimmune phenotype of patients with 
RAG-dependent PID. 
 
 
810 HARMONIN AUTOANTIBODIES 
MEASURED BY LIPS ARE SPECIFIC MARKERS 
OF IPEX AND DIFFERENTIATE IPEX FROM 
IPEX-LIKE SYNDROMES 

F. Barzaghi1,2, V. Lampasona3, C. Lombardoni3, L. 
Passerini1, D. Privitera4, E. Bazzigaluppi4, R. 
Bacchetta1, E. Bosi4,5 
1Division of Regenerative Medicine, Stem Cells and 
Gene Therapy, San Raffaele Scientific Institute, 
Ospedale San Raffaele, hSR-TIGET, 2Università Vita-
Salute San Raffaele, 3Center of Genomics, 
Bioinformatics and Biostatistics, 4Autoimmunity 
Section, Laboraf, 5Diabetes Research Institute, 
Ospedale San Raffaele, Milan, Italy 

Introduction: Immunedysregulation, 
Polyendocrinopathy, Enteropathy, X-linked (IPEX) 
syndrome is a monogenic autoimmune disease 
characterized by enteropathy, type-1-diabetes (T1D), 
and eczema due to mutations in FOXP3, leading to 
regulatory T cells dysfunction. IPEX-like syndromes, 
whose pathogenesis is currently unknown, affect 
patients with clinical phenotype similar to IPEX in the 
absence of FOXP3 mutations. Enterocyte 
autoantibodies detected by indirect 
immunofluorescence represent the historical serological 
marker of IPEX. Recently, the 75kDa USH1C protein 
(harmonin) has been identified as a target antigen of 
IPEX-associated autoantibodies. 
 
Objective: Our aim was to develop a quantitative assay 
to measure harmonin autoantibodies (HAA) and test 
their diagnostic sensitivity and specificity in IPEX and 
IPEX-like syndromes.  
 
Methods: We developed a Luminescent-Immuno-
Precipitation-System (LIPS) and we measured HAA in 
10 IPEX and 14 IPEX-like patients. Villin 
autoantibodies (VAA) were tested in parallel. As 
controls, 126 T1D, 70 celiac patients and 62 healthy 
donors were studied. 
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Results: HAA were detected in 9 out of 10 IPEX and in 
none of the IPEX-like, T1D and celiac patients and 
donors. The IPEX patient negative for HAA, was 
positive for VAA. T1D (GAD, insulin, IA-2, ZnT8) and 
celiac-specific (transglutaminase-IgA) autoantibodies 
have been detected in a proportion of IPEX and IPEX-
like patients. 
 
Conclusions: HAA, easily measurable by the novel 
LIPS assays, provide a sensitive and specific marker for 
IPEX syndrome, correlating with the presence of 
FOXP3 mutations, thus helping in the differential 
diagnosis of IPEX vs IPEX-like syndromes. HAA 
might be also a valuable marker in the follow-up of 
IPEX patients after hematopoietic-stem-cells-
transplantation and during immunosuppressive therapy. 
 
 
730 DEFECTIVE B-CELL DEVELOPMENT AND 
FUNCTION IN BONE MARROW AND 
PERIPHERAL BLOOD OF WISKOTT-ALDRICH 
SYNDROME PATIENTS 
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Introduction: Wiskott-Aldrich Syndrome (WAS) is an 
X-linked primary immunodeficiency caused by 
mutations in the gene encoding for WASp, a regulator 
of cytoskeletal reorganization of hematopoietic cells. 
WAS is characterized by microthrombocytopenia, 
eczema, infections and high rate of autoimmunity and 
tumors. The role of WASp in B-cell homeostasis has 
been demonstrated in the Was-/- mouse model in which 
B cell-intrinsic mechanisms contribute to 
autoimmunity.  
 
Objective: To investigate differentiation and 
functionality of B-lymphocytes in WAS patients. 

 
Methods: We analyzed the B-cell compartment in bone 
marrow (BM) and periphery by flow cytometry and we 
studied in vivo maturation processes in terms of 
replication history and somatic hypermutation (SHM). 
The immunoglobulin (Ig) B-cell repertoire was 
investigated by cloning and sequencing of Ig genes. 
BCR signaling was evaluated by calcium mobilization.  
 
Results: WAS patients showed a perturbed central and 
peripheral B-cell development with an early export of 
transitional B cells from BM to periphery. A defect in 
central B-cell tolerance in WAS patients was supported 
by an extensive secondary recombination in the IgK 
locus of transitional B cells and the absence of proper 
BCR signaling. In memory compartment, WAS patients 
showed decreased frequencies of GC-independent B-
cell subpopulations and an overall reduction of in vivo 
proliferation and SHM levels. The frequencies of 
CD21-CD35-, CD21lowCD38low B cells and plasmablasts 
were increased in WAS patients as compared to healthy 
donors. 
 
Conclusions: Our data suggest that WASp-deficiency 
affects critical stages of B-cell differentiation and 
maturation, which contributes to abnormalities in 
humoral immunity and B-cell tolerance in WAS 
patients. 
 
 
315 THE INNATE FUNCTION OF IGM 
MEMORY B CELLS: PRODUCTION OF 
SECRETORY IGA IN THE HUMAN GUT 

R. Carsetti1, I. Quinti2, A. Disabatino3, G.R. Corazza3 
1Immunology Area, Bambino Gesù Children Hospital, 
2University La Sapienza, Rome, Rome, 3S.Matteo 
IRCCS, Pavia, Italy 

Introduction: Memory B cells preserve previous 
antigenic experience in order to prevent or limit re-
infection. Patients with a reduced frequency of memory 
B cells are highly susceptible to bacterial infections at 
parenchymal and mucosal sites. SIgA is the tool used 
by B cells to protect the mucosa of the respiratory tract 
and intestine. Innate signals through the APRIL-
receptor TACI on B lymphocytes induce the 
differentiation of B cells into IgA plasma cell. 
 
Objective: To demonstrate the developmental 
relationship between circulating memory B cells and 
IgA plasma cells at mucosal sites. 
 
Methods: We studied the frequency of IgA plasma 
cells and SIgA on the epithelial cells in jejunal biopsies 
by confocal microscopy in patients with a reduced 
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number of peripheral memory B cells: Individuals 
splenectomized because of trauma and patients with 
CVID. We also investigated the response to TACI and 
TLR9 cross-linking of different B cell populations. 
 
Results: Reduction of memory B cells in the peripheral 
blood is associated to a significant diminution of IgA 
plasma cells and absence of SIgA on epithelial cells 
both in splenectomized and CVID patients. CVID 
patients with normal numbers of memory B cells have 
SIgA in the gut. Only IgM memory B cells differentiate 
into plasma cells secreting IgA uponTACI and TLR9 
crosslinking. 
 
Conclusions: IgM memory B cells are indispensable 
for the generation of SIgA at mucosal sites. This role 
cannot be replaced by any other B cell type. The 
disruption of the sIgA film in the gut impairs the local 
defense against invading pathogens. 
 
 
269 REGULATION OF HUMAN 
IMMUNOGLOBULIN CLASS SWITCH BY 
SURFACE ECTONUCLEOTIDASES 

E. Traggiai1,2, F. Schena3, S. Volpi3, F. Penco1, S. 
Santi4, M. Proietti5, U. Schenk5, G. Damonte6, A. Salis6, 
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Introduction: More than 40 years ago, reduced 5'-NT 
activity was detected in lymphocytes of patients 
suffering from immunodeficiency syndromes 
characterized by hypo- and agammaglobulinemia, but 
so far, no functional relationship has been envisaged 
between the defect in enzymatic activity and the B cell 
dysfunction. 
 
Objective: The aim of our study has been to 
characterize a so far unknown role of ectonucleotidases 

and adenosine signalling in class switch recombination 
(CSR) of human B cells.  
 
Methods: The expression of CD39 and CD73 surface 
markers has been evaluated in peripheral blood by flow 
cytometer, in healthy controls and CVID patients. ATP 
release and secretion by primary human B cells have 
been evaluated by time lapse TIRF. Adenosine 
generation has been evaluated by HPLC. Generation of 
class switch antibody cells has been evaluated in vitro 
by ELISPOT and ELISA assays.  
 
Results: In naïve and IgM memory B cells coordinate 
BCR and TLRs stimulation determine the release of 
adenosine triphosphate (ATP) stored in secretory 
vesicles. The released ATP is hydrolysed to adenosine 
by plasma membrane CD39 and CD73. Extracellular 
adenosine induces CSR, while CD73 blocking or 
adenosine degradation significantly inhibited CSR in 
human naïve and memory B cells. CVID patients, with 
impaired CSR are selectively deficient in CD73 
expression. 
 
Conclusions: First, our work unravels the so far 
unknown role of adenosine signalling in CSR of human 
B cells and we identified a defect in this pathway in 
CVID opening the way for considering adenosine 
generation as a therapeutic target for the treatment of 
CVID. 
 
 
492 THE DEFINED MOLECULAR FEATURES 
OF ADULT IGM MEMORY B CELLS ARE 
“IMPRINTED” IN THE FIRST YEAR OF LIFE 

A. Aranburu, S. Ceccarelli, F. Capolunghi, E. Giorda, 
R. Carsetti 

Immunology unit, Research laboratories, Padiglione 
Giovanni Paolo II, Ospedale Pediatrico Bambino Gesù, 
IRCCS, Rome, Italy 

There are two major types of memory B cells in 
humans: isotype class-switched memory and 
unswitched memory cells, also called IgM memory 
cells. While the origin of conventional class-switched 
cells is reasonably well understood, the precursors and 
generation of IgM memory cells is unclear. We have 
previously established that human transitional B cells 
possess the ability to become activated and differentiate 
“in vitro” into IgM memory cells upon TLR9 
stimulation. These cells are bona fide memory cells 
since they carry somatically mutated immunoglobulin 
(Ig) receptors. Thus, transitional B cells are in all 
probability the precursors of IgM memory cells. In 
support of this, we have now addressed the incidence of 
somatic mutations “in vivo” in the IgM memory and 
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switched memory compartment from infants, who have 
large transitional and small memory B cell populations. 
We have subcloned the Ig variable heavy chain (VH) 
genes from infant IgM memory and switched memory 
cells to study somatic hypermutation and the IgVH 
repertoire. Here we show that infant IgM memory cells 
share a number of molecular characteristics with in 
vitro IgM memory cells. Furthermore, these features 
have been recently described in the adult IgM memory 
repertoire and have been coined as the “footprints” of 
IgM memory cells. Our results show that the molecular 
differences distinguishing IgM and switched memory 
cells are imprinted at an early age. 
 
 
276 A DECISION ANALYSIS MODEL FOR 
ESTIMATING LATENT THERAPEUTIC 
DEMAND FOR IMMUNOGLOBULIN THERAPY 
IN PRIMARY IMMUNE DEFICIENCIES 

A. Farrugia1,2, J. Stonebraker3, B. Gathmann4, for the 
ESID Registry Working Party 
1Global Access, PPTA, Annapolis, MD, USA, 
2Department of Surgery, University of Western 
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Introduction: Immunoglobulin (Ig) infusion is 
effective for the treatment of several immunodeficiency 
disorders (IDs), including Common Variable 
Immunodeficiency (CVID) and X-Linked 
Agammaglobulinaemia (XLA). The consumption of Ig 
varies greatly between countries. 
 
Objectives: This study sought to assess the actual 
Latent Therapeutic Demand (LTD) for treating IDs, 
treatment if ample supplies were available and 
affordable. 
 
Aims: Quantification of the potential LTD for IDs in 
order to ensure that adequate supplies are generated. 
  
Methods: A Decision Analysis Model was developed. 
In order to account for the uncertainties underpinning 
LTD, the variables impacting LTD were defined and 
quantified from the literature and the ESID Registry for 
IDs. An influence diagram was constructed to integrate 
the probabilistic and functional relationships of the 
variables that influence LTD. Sensitivity analysis using 
a tornado diagram ranked the most-sensitive random 
variables in terms of their impact. The uncertainty 
surrounding the most sensitive random variables was 
modeled using probabilistic methods.  

Results: Prevalence, dosage, and treatment rate were 
key drivers for LTD for both IDs. Analysis of the 
probability distribution showed that the LTD for CVID 
and XLA was 44 and 48 g/103 inhabitants respectively 
(results shown in Fig 1 and 2 for CVID). 

 
[Fig 1] 

 

 
[Fig 2] 
 

Conclusions: The LTD for the commonest IDs exceeds 
the total IG consumptions of many countries. 
Continuing efforts are needed to ensure supplies of Ig 
treatment for IDs. 
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Introduction: We investigated a 2-years old girl 
suffering from recurrent respiratory tract infections 
together with predominant early-onset inflammatory 
and autoimmune manifestations. The patient displayed 
CD4+ T-cell lymphopenia and low levels of CD4 and 
CD8 expression on the surface of T-cells. The patient's 
clinical and immunological phenotype was compatible 
with the lck-deficient mouse model. The T lymphocyte-
specific protein tyrosine kinase LCK is a key 
component of the TCR signaling machinery. 
 
Objective: We aimed to establish the genetic basis of 
the disease of the patient. 
 
Methods: We carried out a genetic analysis and 
investigated the cellular phenotype of the patient. 
 
Results: We identified a child with a T-cell 
immunodeficiency caused by the homozygous mutation 
c.1022 T>C in exon 9 of the LCK gene leading to the 
missense mutation p.L341P. The genetic mechanism 
causing homozygosity of the p.L341P mutation was a 
complete maternal uniparental isodisomy of 
chromosome 1. The p.L341P protein was weakly 
expressed with no kinase activity and failed to 
reconstitute TCR signaling in LCK-deficient Jurkat T-
cells. The residual T-cells had an oligoclonal TCR 
repertoire and exhibited a profound TCR signaling 
defect with only weak tyrosine phosphorylation signals 
and no Ca2+ mobilization. 
 
Conclusions: Together, our observations report a new 
form of T-cell immunodeficiency caused by a LCK 
gene defect, highlighting the essential role of LCK in 
human T-cell development and responses. They also 
point out that defects in the TCR signaling cascade 
often result in abnormal T-cell differentiation and 
functions leading to an important risk factor for 
immunodysregulation. 
 
 
308 A DEEP INTRONIC MUTATION IN UNC13D 
ASSOCIATED WITH FAMILIAL 
HEMOPHAGOCYTIC 
LYMPHOHISTIOCYTOSIS ABROGATES 
STAT4-MEDIATED TRANSCRIPTIONAL 
CONTROL OF MUNC13-4 FOR LYMPHOCYTE 
CYTOTOXICITY 

F. Cichocki1, M. Meeths2, V. Stache1, S. Chiang1, Y. 
Bryceson1 

1Karolinska Institute at the Karolinska University 
Hospital Huddinge, 2Karolinska Institute at the 
Karolinska University Hospital, Stockholm, Sweden 

Familial hemophagocytic lymphohistiocytosis (FHL) is 
an autosomal recessive, often-fatal hyperinflammatory 
disorder. Mutations in UNC13D, encoding Munc13-4, 
are causative of FHL type 3 and abrogate lytic granule 
exocytosis by lymphocytes. We have elucidated how a 
recently identified mutation in an evolutionarily 
conserved region of intron 1 of UNC13D causes 
disease. Mechanistically, the mutation abrogated 
STAT4 binding to the conserved deep-intronic 
sequence. STAT4 binding was associated with 
recruitment of BRG1, a component of the SWI/SNF-
like BAF chromatin remodeling complex, to the 
UNC13D locus. Furthermore, STAT4 and BRG1 
binding coincided with active histone modifications and 
chromatin remodeling, selectively facilitating high 
expression of Munc13-4 in NK cells and effector T 
cells for cytotoxicity. Collectively, the data reveal an 
unexpected role for STAT4 and BRG1 in promoting 
Munc13-4 expression in cytotoxic lymphocytes through 
binding to an intronic enhancer element of UNC13D. 
The findings also highlight the efficacy of sequencing 
evolutionary conserved non-coding regions to identify 
disease-causing mutations in patients with suspected 
primary immunodeficiencies. 
 
 
341 CD3 HAPLOINSUFFICIENCIES REVEAL 
THE EXISTENCE OF DIFFERENTIAL CD3 
CHAIN FUNCTIONS IN MURINE ΑΒ T CELL 
DEVELOPMENT, PHENOTYPE AND 
FUNCTION EX AND IN VIVO 

M. Muñoz-Ruiz1, M.S. Mazariegos1, B. Garcillán1, M. 
Delgado2, E. Fernández-Malavé1, J.R. Regueiro1 
1Inmunología, Universidad Complutense, Madrid, 
2Instituto de Parasitología y Biomedicina López-Neyra, 
CSIC, Granada, Spain 

Introduction: CD3 chains are quite homologous and 
their selective roles in mature T cells are still 
unresolved. Mice heterozygous for CD3γ, CD3δ or 
CD3ε null mutations, rather than KOs which have few 
αβ T cells, may help to define their specific functions.  
 
Objective: To analyze the effect of haploinsufficiency 
for CD3G (γ+/- ), CD3D (δ+/- ) or CD3E (ε+/-) on the 
development, phenotype and function of αβ T 
lymphocytes ex and in vivo.  
 
Methods: Comparative flow cytometry, ELISA, 
Western-blot, functional assays and polymicrobial 
challenge using cecal ligation and puncture. 
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Results: A reduction of peripheral CD4+ T cells and an 
increase of CD8+ T cells was stronger in ε+/- than γ+/- 
than δ+/- mice. In addition, surface TCRαβ expression, 
measured with anti-CD3 antibodies, was reduced in γ+/- 
and ε+/- , but not δ+/- T cells. We also observed 
differential TCR binding competition of a CD3γε-
specific antibody (17A2) on γ+/- , but not δ+/- , T cells 
after blocking with a different CD3γε-specific antibody 
(7D6). Late functional parameters (anti-CD3-induced 
proliferation, IL-2 secretion) but not early ones (CD69 
and CD25 induction) were impaired in γ+/- and ε+/- but 
less so in δ+/- T cells irrespectively of their TCR 
expression defect. Polymicrobial infection strongly 
compromised γ+/- and δ+/- , but not ε+/- , mice survival, 
which correlated with a reduction of proinflammatory 
cytokine induction, peritoneal neutrophil numbers and 
myeloperoxidase activity. 
 
Conclusion: CD3 haploinsufficiencies reveal the 
existence of differential CD3 chain functions in αβ T 
cell development, phenotype and function ex and in 
vivo. 
 
 
512 CORONIN 1A MUTATION IN THREE 
SIBLINGS WITH PRIMARY 
IMMUNODEFICIENCY CHARACTERIZED BY 
LOSS OF NAÏVE T, INKT, AND MAIT CELLS 
AND VULNERABILITY TO EBV-INFECTION  
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Faculté de Médecine Pitie Salpêtrière, 5Groupe 
Immunoscope, Unité de Régulation Immunitaire et 
Vaccinologie, Institut Pasteur, 6Institut de Minéralogie 
et de Physique des Milieux Condensés, CNRS, 
Universités Pierre et Marie Curie- Paris 6 et Denis 
Diderot-Paris 7, 7Anatomie Pathologique, AP-HP, 
Hôpital Necker-Enfants Malades, Paris, France, 
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11Oncologie et Hématologie Pédiatrique, Hôpital 
Arnaud de Villeneuve, Montpellier, 12Université Paris 
Descartes-Sorbonne Paris Cité, 13INSERM U550, 
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of Pediatrics, McGill University, Montreal, QC, 
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Background: Primary immunodeficiencies are a rare 
group of inborn diseases characterized by a broad 
clinical and genetic heterogeneity. Substantial advances 
in the identification of the underlying molecular 
mechanisms can be achieved through the study of 
patients with increased susceptibility to specific 
infections and immune dysregulation. 
 
Methods: We evaluated 3 siblings from a 
consanguineous family presenting with EBV-associated 
B cell lymphoproliferation, profound naïve T cell 
lymphopenia, and impaired cognitive function. Based 
on the hypothesis of a rare inborn immunodeficiency of 
autosomal recessive inheritance, we performed a 
genome wide association study, followed by whole 
exome sequencing.  
 
Results: We identified a homozygous inherited 
missense mutation in the gene encoding Coronin 1A 
(CORO1A) in the three siblings. This mutation, p. 
V134M, results in the substitution of an evolutionary 
conserved amino acid within the b-propeller domain, 
which abrogates almost completely the protein 
expression in the patients' cells. In addition to a 
significant reduction of calcium mobilization in the 
patient's T cells, we found increased apoptosis, and an 
impaired development of a diverse T cell repertoire, 
invariant Natural Killer T (iNKT), and Mucosal-
associated invariant T (MAIT) cells. 
 
Conclusions: Our findings define a new entity of a 
primary immunodeficiency with increased 
susceptibility to EBV-induced lymphoproliferation due 
to a single rare gene defect in CORO1A. We propose 
that the EBV-induced B cell lymphoproliferation occurs 
on the ground of the resulting impaired T cell activation 
and the accompanying iNKT cell deficiency. 
 
 
304 SP110 REGULATES NUCLEAR ORPHAN 
RECEPTOR NUR77-DRIVEN APOPTOSIS IN T 
CELLS  

M. Recher1,2, E. Deenick3, W. Al-Herz4, F. Frugoni5, 
Y. Lee5, O.M. Delmonte5, S. Giliani6, J.E. Walter5, C.T. 
Berger1, R. Nobre7, T. Roscioli8, M.F. Buckley8, J.B. 
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Introduction: Veno-occlusive disease with 
immunodeficiency (VODI) is a monogenic primary 
immunodeficiency caused by mutations in SP110. A 
clinical hallmark of this condition is a functional T-cell 
defect that predisposes to opportunistic infections. The 
mechanism(s) underlying T cell immunodeficiency in 
VODI patients is unknown.  
 
Objective: To investigate T-cell function in patients 
with VODI with molecularly defined mutations in 
SP110. 
 
Methods: PBMC-derived T-cells from patients with 
VODI or healthy controls were activated in vitro to 
establish PHA blasts, that were then activated by T-cell 
receptor ligation or by treatment with PMA. Activated 
PHA blasts were analyzed by flow-cytometry for 
activation-induced apoptosis. Cytoplasmic translocation 
of the nuclear orphan receptor Nur77 was assessed by 
confocal microscopy. 
 
Results: Our results using PHA blasts from 3 unrelated 
VODI patients demonstrate that SP110-mutated T-cell 
blasts are resistant to activation-induced cell death 
which is normally mediated by cytoplasmic 
translocation of the nuclear orphan receptor Nur77. 
While Nur77 was induced similarly in VODI PHA 
blasts and control PHA blasts, it only translocated to the 
cytoplasm in control PHA blasts. Cytoplasmic 
translocation of Nur77 in control PHA blasts was 
associated with induction of the caspase-9 dependent 
intrinsic pathway of apoptosis. 
 
Conclusions: Our results indicate a role for SP110 in 
cellular localization of the nuclear orphan receptor 
Nur77 following T-cell activation and subsequent 

activation-induced cell death. Perturbation of this 
mechanism in VODI may affect not only peripheral T 
cell function, but also intrathymic shaping of the T cell 
repertoire. 
 
 
506 FUNCTIONALITY OF ITK MUTATIONS IN 
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13National Research Institute of Tuberculosis and Lung 
Disease (NRITLD) 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Introduction: After the initial discovery of IL2-
inducible T cell kinase (ITK) deficiency as reason for 
an insufficient immune response to EBV in two Turkish 
girls and the report of three Palestinian ITK-deficient 
patients we sequenced ITK in a cohort of 54 patients 
with EBV-associated lymphoproliferative diseases and 
identified three further patients with different 
homozygous mutations originating from Morocco, 
India, and Iran.  
 
Objective: The purpose of this study was the appraisal 
of the functional consequences of the different 
mutations observed in eight ITK-deficient patients.  
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Methods and Results: The missense, nonsense and 
frameshift mutations affected the pleckstrin homology 
(PH) domain (ITKR29H), the SH2 domain (ITKR335W), or 
truncated the protein including the kinase domain (ITK 

Y588X, ITKS499SfsX4 and ITK P156PfsX109). ITK is critically 
involved in TCR-mediated calcium signalling. Calcium 
response after CD3 stimulation was decreased to a 
different degree in herpes saimiri transformed patient T 
cells. Human wild-type (wt) ITK, but none of the 
mutants, was able to rescue the diminished calcium flux 
in murine Itk(-/-) T cells. Pulse-chase experiments 
showed that ITK mutations lead to varying reductions 
of protein half-life from 25 to 69% as compared with wt 
ITK (107�min). The PH domain is necessary for 
membrane recruitment of ITK. In vivo colocalisation 
studies as well as a phospholipid affinity assay 
supported an impaired membrane recruitment of the 
ITKR29H mutant.  
 
Conclusion: ITK mutations are distributed over the 
entire protein and cause loss of membrane recruitment, 
protein destabilisation and probably loss of kinase 
activity, reminiscent to BTK mutations in X-linked 
agammaglobulinemia. 
 
 
343 HUMAN TLR3 CONTROLS CONSTITUTIVE 
INTERFERON-Β IMMUNITY 
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Introduction: Germline mutations in human genes that 
control TLR3-dependent induction of antiviral 
interferons underlie childhood herpes simplex virus 1 
encephalitis (HSE). Unlike leukocytes, fibroblasts 
depend on TLR3 to produce interferon in response to 
extracellularly added dsRNA. Human fibroblasts also 
rely on TLR3-interferon production to control viral 
growth and viral cytotoxicity of some viruses including 
vesicular stomatitis virus (VSV).  
 
Objective: Determine the molecular basis of this 
fibroblastic viral phenotype, which is the only known 
surrogate of HSE predisposition. 
 
Methods: We dissect interferon production in 
fibroblasts from healthy controls and HSE patients with 

TLR3 signaling deficiencies using a variant of VSV 
that is a potent interferon inducer. 
 
Results: This VSV induces more IFN-β, but remains 
surprisingly more pathogenic, in TLR3-deficient than in 
control fibroblasts. We demonstrate that human TLR3 
governs the constitutive bioactive IFN-β production in 
fibroblasts. The mechanism by which TLR3 restricts 
VSV growth in human fibroblasts therefore does not 
involve virus mediated IFN induction, which depends 
on RIG-I, but relies on the control of basal IFN 
production. As predicted by this model, TLR3-deficient 
fibroblasts are also vulnerable to another virus, human 
parainfluenza virus 3, which induces comparable levels 
of IFNs in TLR3-deficient fibroblasts as in control 
cells.  
 
Conclusions: We define a novel role for TLR3: the 
maintenance of protective, basal IFN-β production in 
fibroblasts. Its diminution in patients with TLR3 
signaling defects accounts for unrestricted viral growth 
and fibroblastic death. Insufficient basal IFN expression 
in the central nervous system may therefore underlie the 
pathogenesis of HSE in these patients. 
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Mutations in Wiskott-Aldrich syndrome protein 
(WASp), a regulator of actin dynamics in hematopoietic 
cells, cause WAS an X-linked primary 
immunodeficiency characterized by recurrent infections 
and a marked predisposition to develop autoimmune 
disorders. The mechanisms that link actin alterations to 
the autoimmune phenotype are still poorly understood. 
Here we show that WAS patients display increased 
expression of type-I interferon genes and upregulation 
of their inducible targets. We demonstrate that pDCs in 
WASp knock-out animals are chronically activated in 
vivo and constitutively secrete type-I IFN becoming 
progressively refractory to further stimulation by 
exogenous agonist of TLR9. Notably, our data unveil 
that WASp depleted pDCs are intrinsically more 
responsive to TLR9 triggering. Cell specific ablation of 
WASp expression in pDCs by gene silencing causes 
profound alterations in cellular architecture, an increase 
in endosome size and a selective increment in IFN-a 
production upon TLR9 ligation. These findings 
demonstrate that WASp-mediated actin polimerization 
controls intracellular trafficking and 
compartmentalization in pDCs restraining exaggerated 
activation of the TLR9/ IFN-a pathway. Together these 
data highlight the role of actin dynamics in pDCs innate 
functions and imply the pDCs/ IFN-a axis as a player in 
the earliest onset of autoimmune phenomena in WAS 
disease. 
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Introduction: Reticular dysgenesis is defined by the 
combination of SCID, agranulocytosis and 
sensorineuronal deafness caused by mutations in 
Adenylatekinase 2 (AK2). 
 
Objective and methods: Data sets on clinical 
presentation, transplantation and outcome from 24 pts 
with typical phenotype and mutations in AK2 were 
collected from centers in Europe, USA, Saudi Arabia, 
Japan and Israel. 
 
Results: Presenting age was < 4 weeks in 23/24 pts. 
One pt died prior to transplantation (sepsis). Mean age 
at transplantation was 3.5 months (0.5 to 7.5 months). 
Grafts originated from haploidentical donors in 17 pts, 
matched family donors in 3 pts, unrelated cord blood in 
3 pts. Mean follow up for all pts alive (14/23) is 6.5 
years (0.5 - 23.3 years). Causes for early death (< 6 
months) after transplantation were infections (n=4) or 
GvHD (n=1). Causes of death beyond 6 months were 
associated with neutropenia due to prolonged non- 
(n=1) or partial engraftment (n=3), including two pts 
who developed MDS after prolonged G-CSF 
stimulation and died after retransplantation. In contrast 
to this association of mixed chimerism with 
neutropenia, two patients are stable long term survivors 
(10.6 and 23.3 years) with mixed chimersm but without 
neutropenia. Transplantation with a reduced intensity 
conditioning regimen resulted in stable engraftment in 
2/8 attempts, without conditioning in 1/4 attempts.  
 
Conclusion: In comparison to other SCID entities 
considerable differences become evident. Even though 
long term survival is possible on the basis of mixed 
chimerism, complete donor engraftment should be 
targeted by myeloablation in order to cure the disease. 
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VARIABLE IMMUNE DEFICIENCY (CVID) 
OVER 4 DECADES IN ITALY: IG 
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Introduction: Recently, the causes of mortality from 
411 subjects with CVID followed over 4 decades in 
New York have been reported. Mortality was associated 
with lymphoma, hepatitis, lung impairment, and 
gastrointestinal disease, but not with other cancers, 
bronchiectasis, autoimmunity, granulomatous disease, 
splenectomy. 
 
Objective: To assess the complications associated with 
poorer survival over 40 years.  
 
Methods: Probabilities of survival after diagnosis of 
CVID were estimated from Kaplan-Meier in our cohort 
of 325 CVID subjects coming form a defined 
geographical area (Central Italy). We did not include 
patients with a paediatric age onset. 
 
Results: Median year of CVID diagnosis was 1998. 
The median age at diagnosis was 40 years for females 
and 36 years for males. The overall survival is 40%, not 
different for males and females. 19.4% of patients died, 
a percentage overlapping that found in the NY cohort 
(19.6%). However, despite this similarity, the main 
causes of death were cancers (62.5%) followed by 
chronic lung disease (18.7%) and autoimmune 
haemolytic anaemia (10.4%). No patient died for 
infections, unless under immunosuppressive therapy. 
The median age at death was 53 and 54 years for males 
and females, respectively. 19.4% patients developed 
cancers. The cumulative Kaplan-Meier survival 
demonstrated a poor survival of adult CVID patients 
with a long term survival of 72% for patients without 
cancers vs 26% for those with cancers. Six patients 
developed two distinct primary malignancies. 
 
Conclusions: In adult onset CVID, lymphoid and non 
lymphoid cancers were associated with mortality. 
Italian guide-lines for adult CVID have been modified 
accordingly. 
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Introduction: Malignancy is the second leading cause 
of death in primary immunodeficiencies (PID). Data 
regarding it´s prevalence in large cohorts are lacking. 
 
Objective: Describe neoplastic complications in the 
French National Registry of PID (CEREDIH). 
 
Methods: Cancers reported in the CEREDIH database 
were reviewed. Non-melanomatous skin cancer, post-
transplant lymphoproliferative disorder and non-
genetically proven PID following chemotherapy and 
Ataxia-telangiectasia were excluded.  
 
Results: 176 (4%) of the 4663 patients developed 182 
tumors. Lymphoid malignancies are the most common 
tumors (43 %) with an incidence rate of 167/10000. The 
incidence rate of solid tumors was similar to the general 
population. Malignancies were not evenly distributed 
accross the subtypes of PID. Lymphoid malignancies, 
mainly aggressive non-hodgkin lymphomas (68,5%) 
and Hodgkin lymphomas (15%) were mostly found in 
T-cell and a subset of B-cell predominant PID.  
 

  
Complete 
cohort N = 
4663 

Total 
malignanci
es N=176 

Solid 
tumors 
N=84 

Lymphoid 
malignanc
ies N=92 

Sex ratio ( m/f ) 1,30:1 1,15:1 0,71:1 1,78:1 

Median age at 
diagnosis of PID (y, 
range) 

14,3 (0-
95,9) 

32,2 (0-
81,7) 

45 (0 - 
78) 

8,8 (0-81)

Median age at 
diagnosis of 
malignancy 
(y, range) 

- 36,7 (0-90) 
50,4 (0,8-
90) 

20,7 (0-
88) 

PID subtype (%) B-
cell / T-cell / 
Phagocytosis / Other

46 / 12 / 
15 / 17 

64 / 22 / 1 
/ 13 

88,1 / 1,4 
/ 0 / 9,5 

42,5 / 40 / 
2,2 / 15,3 

[Demographics of malignancies in PID] 
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Conclusion: Lymphoid malignancies are more 
prevalent in a subgroup of B-cell PID and in T-cell 
PID, suggesting that these PID share common 
immunological features. Data on types of tumors, 
distribution and outcome will be presented. 
 
 
797 GENETIC DEFECTS IN MOGS ASSOCIATE 
SEVERE HYPOGAMMAGLOBULINEMIA WITH 
NATURAL RESISTANCE TO VIRAL 
INFECTIONS 

S. Rosenzweig1, M. Sadat1, S. Moir2, P. Lusso2, G. 
Kaplan3, L. Wolfe4, M. Memoli2, M. He5, N. Hussein1, 
E. Nievas1, R. Mitchell1, M. Garofalo2, D. Ireland3, C. 
Grunes3, R. Cimbro2, T.-W. Chun2, T. Bristol2, D. 
Adams4, B. Marciano2, K. Calvo6, J. Stoddard6, S. 
Justement2, J. Jaques3, J. Chiorini7, D. Long Priel8, D. 
Kuhns8, G. DiPasquale7, D. Verthelyi3 
1Infectious Diseases Susceptibility Unit, LHD, NIAID, 
NIH, 2NIAID, National Institutes of Health, 3FDA, 
4NHGRI - NIH, Bethesda, MD, 5Emory University, 
Atlanta, GA, 6CC, NIH, 7NIDCR, NIH, Bethesda, 
8SAIC, Frederick, MD, USA 

Genetic defects in MOGS (or GCS1; coding for 
mannosyl-oligosaccharide glucosidase or α-glucosidase 
1) cause MOGS-CDG (CDGIIb), a rare congenital 
disorder of glycosylation (CDG). MOGS is expressed 
in the endoplasmic reticulum (ER) and is the first 
enzyme involved in the trimming process of N-glycans 
that have been added to proteins mostly destined for 
secretion or expression on the plasma membrane. A 
single case of MOGS-CDG (CDGIIb) has been 
previously reported in the literature depicting a female 
patient who died at age 74 days of life due to severe 
neurologic complications. In this study we evaluated 
the immune system and susceptibility to infectious 
diseases of two siblings, an 11 years old boy and his 6 
years old sister, genetically and biologically diagnosed 
with MOGS-CDG (CDGIIb). Both patients presented 
with a complex neurologic syndrome and a paradoxical 
immunologic phenotype that included severe 
hypogammaglobulinemia (total Ig < 200 mg/dL) and a 
surprisingly limited number of infections, particularly 
viral. Their N-glycosylation defect was responsible for 
their severe hypogammaglobulinemia due to an 
intrinsically reduced Ig half-life (a new mechanism for 
hypogammaglobulinemia), and for their naturally 
increased resistance to N-glycosylated enveloped virus 
infections (as influenza, HIV, M-M-R and VZV), due 
to either reduced viral entry, reduced viral production 
or reduced viral re-infection. Lessons learned form 
these PID patients will be discussed, as the potential 
impact of N-glycosylation pathway manipulation on 
viral infection prevention and control. 
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104 DEFICIENT PRIMARY 
IMMUNODEFICIENCY INVESTIGATION IN 
PATIENTS DURING AND AFTER A 
HOSPITALIZATION IN A PEDIATRIC 
INTENSIVE UNIT CARE 

G.R.S. Segundo, E. Suavinho, A.C.R.D. Napolis 

Pediatrics, Federal University of Uberlandia, 
Uberlandia, Brazil 

Introduction: Primary immunodeficiencies (PID) are 
disorders of high morbidity and mortality. Medical 
education programs have been performed worldwide, 
with the aim of improve knowledge about PID. In 
Brazil, the 10 warning signs of PID in childhood 
include the item "An episode of severe systemic 
infection (meningitis, osteoarthritis, sepsis)." 
 
Objective: To determine whether patients with serious 
infections seen in the pediatric intensive care (PIUC) of 
Clinical Hospital of Universidade Federal de 
Uberlândia were formally investigated for PID during 
hospitalization or after discharge. 
 
Methodology: A retrospective study was performed 
with patients with severe infections admitted in PICU 
from 2010 February to 2011 February. Data from the 
patient records were analyzed in relation to age, type of 
infection, previous infections, and the research presence 
of basic research for PID, as recommended by the 
Jeffrey Model Foundation.  
 
Results: 53 patients with a history of serious infections 
were admitted during this period. The mean age at 
admission was 4.29 years, 26 (49.0%) were male and 4 
(7.5%) died during hospitalization. The diagnosis more 
prevalent was pneumonia in 22 (41.5%) followed by 
sepsis/septic shock in 16 (30.1%). 19 patients had 
previous history of recurrent infections (pneumonia and 
otitis). Only 5 (9.4%) patients did the initial 
investigation with leukocyte count and determination of 
antibodies during hospitalization and up to the month of 
May 2012 and 3 (5.6%) has low levels of antibodies 
IgA or IgG.  
 
Conclusion: Despite the existence of the warning signs 
of PID and PID-learning programs, the investigation of 
PID in patients with warning signs was not routinely 

performed.  
 
 
193 WORLD IMMUNOLOGY DAY 2012 
EDUCATIONAL SYMPOSIUM FOR 
CLINICIANS AND PATIENTS 

M.-L. Chiew1, S. Ballard2, H. Stauss3, A. Thrasher2, H. 
Longhurst4, S. Workman1 
1Royal Free London NHS Foundation Trust, 2Institute 
of Child Health, University College London, 
3University College London, 4Barts and the London 
NHS Trust, London, UK 

Introduction: The UCL Centre for Immunodeficiency 
and UCL Partners held its first two-day Educational 
Symposium to mark World Immunology Day 2012 and 
Primary Immunodeficiency week. 
 
Objectives: To educate and increase awareness of 
Primary Immunodeficiencies(PIDs) and PID 
treatments. To update patients/families on current 
issues, practices and research, and provide patients with 
a forum to network with other patients and their 
clinical/research teams. 
 
Aims: To successfully host a clinician education and 
awareness day and patient / family education day.  
 
Methods: Educational programmes geared to each 
audience were developed with speakers from each 
hospital. Over 1000 clinicians and 600 patients were 
invited from the Royal Free London NHS Foundation 
Trust, Great Ormond Street Hospital for Children NHS 
Foundation Trust and Barts and the London NHS Trust. 
Attendees were requested to complete feedback 
questionnaires.  
 
Results: 40 clinicians and over 280 patients and family 
members attended. Clinicians found presentations on 
the Signs and Symptoms of PID, Antibiotics and 
Vaccines most beneficial. Patients found sessions on 
the Basic Immune System and PID and Lung Disease 
most beneficial. Patients also felt it was a “fantastic 
opportunity to meet others with the same condition”. 
Surveys showed patients wished research would 
concentrate on faster, more accurate diagnoses, and that 
the single thing that would most improve their quality 
of life was emotional support and guidance from 
healthcare professionals. 
 
Conclusions: Educational events are beneficial for 
clinicians and patients to develop their knowledge of 
PID, and are valued by patients as a forum to meet and 
learn from each other. 
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215 NO BLOOD SAMPLING IN CHILDREN 
WITH SYNCOPE LIKE SYNDROMES UNLESS 
IN CRITICAL NEEDS 

R. Ghaffari, H. Ghaffari, M. Makani, M. Falaki, R. 
Falaki 

Medical Science of Urmia University, Urmia, Iran 

The patients with syncope or syndrom likes syncopes 
need more attention with jentele procedure with them 
and they finds something more problem even 
procedures so we should not take sampling or annoying 
procedures except it absoultly is needed. 
 
 
271 MEDICAL AWARENESS CONCERNING 
PRIMARY IMMUNODEFICIENCY DISEASES 
(PID) IN BRAZIL 

E.O. Dantas1, C.S. Aranda1, A.R. Silva2, J.F. Severo 
Ferreira3, M.A. Quadros Coelho4, F.S. Tavares5,6, L. 
Kovalhuk7, P. Roxo8, E. Toledo9, A. Porto10, H.M.C. 
Souza Vieira11, O.A. Takano12, F.A. Nobre1, F. Sano13, 
V. Nudelman14, V. Sales15, G.R. Silva Segundo16, H. 
Guedes17, E. Felix18, S.M. Barbosa Marques19, J.T. 
Lessa Mazzucchelli1, N.F. Wandalsen20, J.A. Pinto21, 
I.D. Paes Barreto22, M.R. Silva23,24, V.E. Vagnozzi 
Rullo23, J.M. Franco25, E. Damasceno1, K. Fahl14, J.D. 
Chaves1, L.H. Lin1, M.I.M. Pinto1, D.L. Friedenbach26, 
L.S. Lacerda Moraes27, A. Condino Neto28, E.S. 
Goudoris29, M. Seki30, H.C. Goes31, K.L. Schiler32, E. 
Miranda33, B.T. Costa Carvalho1 
1Universidade Federal de São Paulo, São Paulo, 
2Universidade Federal de Pernambuco, Recife, 
3Hospital Infantil Albert Sabin, Fortaleza, 
4Universidade Estadual de Montes Claros, Montes 
Claros, 5Hospital Universitário de Brasília, 6Hospital 
de Base do Distrito Federal, Brasília, 7Universidade 
Federal do Paraná, Curitiba, 8Faculdade de Medicina 
de São José do Rio Preto, Ribeirão Preto, 9Faculdade 
de Ciências Médicas de São José do Rio Preto, São 
José do Rio Preto, 10Passo Fundo, Passo Fundo, 
11Hospital Infantil Joana de Gusmão, Florianópolis, 
12Universidade Federal do Mato Grosso, Cuiabá, 
13Hospital Nipo Brasileiro, 14Hospital Israelita Albert 
Einstein, São Paulo, 15Universidade Federal do Rio 
Grande do Norte, Natal, 16Universidade Federal de 
Uberlândia, Uberlândia, 17Universidade Federal da 
Bahia, Salvador, 18Hospital do Grajaú, São Paulo, 
19Universidade Estadual do Piauí, Teresina, 
20Faculdade de Ciências Médicas ABC, Santo André, 
21Universidade Federal de Minas Gerais, Belo 
Horizonte, 22Instituto Saúde da Criança, Belém, 
23Centro Universitário Lusíada, 24Hospital Guilherme 
Álvaro, Santos, 25Universidade Federal de Sergipe, 
Aracajú, 26Hospital do Servidor Público Municipal, São 

Paulo, 27Universidade Federal de Mato Grosso, 
Cuiabá, 28Instituto de Ciências Biológicas da 
Universidade de São Paulo, São Paulo, 29Universidade 
Federal do Rio de Janeiro, Rio de Janeiro, 30Faculdade 
de Medicina de Presidente Prudente, Presidente 
Prudente, 31Macapá, Macapá, 32Hospital Ministro 
Costa Cavalcanti, Foz do Iguaçu, 33Hospital de Base 
Porto Velho, Porto Velho, Brazil 

Introduction: PID are a heterogeneous group of 
genetic illnesses that cause defective host defenses. 
Delay in diagnosis is thought to be caused by a lack of 
medical awareness concerning PID. 
 
Objective: We aimed to evaluate the degree of 
awareness on the part of physicians concerning PID in 
Brazil.  
 
Methods: A 14-item questionnaire was applied to 
physicians working at general hospitals all over the 
country. It included a card with the 10 warning signs 
for PID (adapted from the Jeffrey Modell Foundation). 
One of the questions described 25 clinical situations 
that could be associated with PID and a score was 
created based on percentages of appropriate answers.  
 
Results: A total of 4026 physicians participated in the 
study, with 1,628 pediatricians (40.4%), 1,436 
clinicians (35.7%) and 962 surgeons (23.9%). About 
67% of physicians had learned about PID in medical 
school or residency training. 84.6% see patients with 
recurrent infections, but just 40.3% have evaluated 
some of them and 77.1% were not familiar with the 
warning signs for PID. The mean score in the 25 
clinical situations was 48.08% (±16.06). Only 18.3% of 
the pediatricians, 7.4% of the clinicians and 5.8% of the 
surgeons appropriately answered at least 2/3 of these 
topics.  
 
Conclusions: There is a deficiency in medical 
awareness concerning PID in Brazil, even among 
pediatricians, although doctors have been having more 
contact with the subject in recent years. An increase in 
awareness concerning these disorders within the 
medical community is an important step towards 
improving recognition and treatment of PID. 
 
 
662 CASE REPORT: DIGEORGE-LIKE 
PORTRAIT WITH 
HYPOGAMMAGLOBULINEMIA AND NO 
GENETIC EVIDENCE 

L.A. Baselli, R.M. Dellepiane, M.C. Pietrogrande 

Department of Pediatrics, Fondazione IRCCS 
Ca'Granda & University, Milan, Italy 
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Introduction: Microdeletion of 22q11.2 region is 
known to be associated to a variable phenotype 
(including conotruncal cardiac defects, palatal 
abnormalities, immune deficiency, dimorphic face) . At 
present the known most of the genetic defects which 
may give a similar phenotype (eg. 10p14, 17p13) are 
included into the set of targets detected by the 
comparative genomic hybridization (aCGH) array.  
 
Objectives and aims: Discuss the existence of possible 
further genetic causes beyond those targeted by known 
tests.  
 
Methods: A case of a 6 year old boy with complex 
congenital heart malformation (hypoplasic right 
ventricle, tricuspid atresia, pulmonary artery stenosis, 
interventricular septal defect), dimorphic face and 
hypogammaglobulinemia, is described. Patient came to 
our attention at the age of 4, due to recurrent infection 
episodes. Blood exams showed very low level of all 
immunoglobulin classes (with very low level of IgG2), 
with normal lymphocyte count. He immediately started 
IgG replacement therapy and 
Velocardiofacial/DiGeorge syndrome was considered 
as a possible cause.  
 
Results: Both FISH and arrayCGH give a negative 
results, while the analysis of TBX1 mutation (rarely 
described in DiGeorge patients) is still ongoing.  
 
Conclusions: Recent advances in genetic profiling has 
considerably broadened the background of defects 
underlying the syndromic portraits similar to 22 
deletion; however, cases such the one described here 
suggest that an exhaustive description is yet to be 
achieved. 
 
 
793 CHRONIC RECURRENT MULTIFOCAL 
OSTEOMYELITIS: A CLINICAL DILEMMA 

D.H. El-Ghoneimy 

Pediatric Allergy and Immunology, Ain Shams 
University, Cairo, Egypt 

Introduction: Chronic recurrent multifocal 
osteomyelitis (CRMO) is an auto-inflammatory 
osteopathy that predominantly affects children. It 
usually causes mild to moderate bony pain, swelling, 
malaise, and fever; arthritis of the adjacent and distant 
joints occurs occasionally with periods of remission and 
exacerbation.  
 
Case presentation: Herein we describe a 5 years old 
male child of consanguineous parents suffered 2 years 
ago of recurrent attacks of fever, swelling and pain of 

the right big toe, following minor trauma, he was found 
to have osteomyelitis that necessitated surgical 
treatment, with negative culture from the drained 
inflammatory exudates then the same scenario was 
repeated at the right elbow and index finger. He 
received multiple antibiotics with no remarkable 
response. Meanwhile, the patient has good general 
condition and otherwise clinically free. His laboratory 
investigations showed normal complete blood count. 
His ESR and CRP were both normal. Plain x-ray on the 
affected sites showed osteolytic lesions while MRI 
revealed picture of osteomyelitis and pathological 
fracture. Technetium bone scan revealed multiple 
overactive osseous lesions at the skull, both scapulae 
and 2nd lumbar vertebrae, in addition to the clinically 
described sites. Bone biopsy revealed epitheloid cell 
granuloma, with no evidence of caseation necrosis and 
negative for malignancy. The patient is placed on 
naproxen and bisphosphanates with very good response 
and complete remission clinically and radiologicaly 
after one year of therapy.  
 
Conclusion: Diagnosis of CRMO is essential to avoid 
long term morbidity and unnecessary use of antibiotics. 
 
 
830 DOES RECURRENT OTITIS MEDIA 
PREDICT PRIMARY ANTIBODY 
DEFICIENCIES IN EGYPTIAN CHILDREN? 

S.M. Reda1, T.A. Youssef2, R.A. Elfeky1, M.T.H. 
Sallam3, R.A.E.L. Gaafar4 
1Pediatric Department, Pediatric Allergy and Clinical 
Immunology Unit, 2Otolaryngology Department, 
3Clinical Pathology Department, 4Pediatric 
Department, Ain Shams University, Cairo, Egypt 

Introduction: Recurrent ear infection is a significant 
warning sign of primary immunodeficiency (PID) 
diseases. 
 
Objective: To detect primary antibody deficiencies 
among children presenting with recurrent otitis media 
(ROM) (>4times/year).  
 
Methods: Three hundred children (154 male and 146 
female) with a median age of 6 years who presented to 
the outpatient clinic of Children's Hospital, Ain Shams 
University with ROM in the past two years were 
consecutively enrolled in the study. Exclusion criteria 
included children with known anatomical ear defect 
and/or chromosomal anomalies. Laboratory workup 
included complete blood count with differential, and 
measurement of serum immunoglobulins IgG, IgA, IgM 
and IgE.  
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Results: Of all studied patients, 103 (34.3%) had 
recurrent acute otitis media and 197(65.6%) had 
chronic suppurative otitis media (CSOM). Only two 
patients (0.7 %) had low serum IgA level for normal 
age-reference values. None of patients had neutropenia 
or lymphopenia. Eighty two patients (27.3%) had iron 
deficiency anemia and 47 patients (15.6%) had 
concomitant adenoid hyperplasia. All patients received 
several courses of various broad spectrum antibiotics. 
However, 192 patients (64%) had incomplete courses of 
treatment, 49 patients (16.3%) had inappropriate dose 
and 95 patients (31.6%) had received alternating 
courses of oral and parenteral antibiotics over short 
periods of time. Ear swab cultures among patients with 
otorrhea (n=12) revealed Staph aureus (n:4), 
Pseudomonas (n:4), E-coli (n=1), Klebsiella (n=1) and 
no growth (n:2).  
 
Conclusion: The inappropriate management of children 
with otitis media underscores the significance of 
recurrent ear infection as a warning sign of PID in our 
population. 
 
 
851 EDUCATIONAL PROGRAMME FOR 
DOCTORS AND NURSES INTRODUCING 
THERAPY WITH SUBCUTANEOUS 
IMMUNOGLOBULINS IN POLAND 

A. Lewandowicz-Uszynska1, A. Szaflarska2, B. 
Pietrucha3 
1Department of Propedeutic Pediatrics, Children's 
Clinic of Immunology, Medical University, Wroclaw, 
2Department of Clinical Immunology and 
Transplantology, Children University Hospital, 
Jagiellonian University, Medical College, Krakow, 
3Department of Immunology, Children's Memorial 
Health Institute, Warszawa, Poland 

Introduction: The elaboration of subcutaneous 
preparates of immunoglobulins in 1980s and their 
practical application revolutionized this form of 
therapy. This particular form of substitution enables the 
continuation of the treatment at patients´ homes, freeing 
them from frequent visits in hospital and thus 
improving the quality of their lives.  
 
Objective: We present the educational programme of 
introducing subcutaneous form of immunoglobulin 
therapy which is directed to doctors and nurses taking 
care of PID patients in medical centers all over Poland. 
The aim of this initiative is to help clinical teams to 
apply the therapy with subcutaneous immunoglobulins, 
providing them with a detailed schedule and guidelines.  

 
Results: We worked out the algorithm of procedures 
(for doctors and nurses) in the educational scheme for 
patients starting therapy with the subcutaneous form of 
immunoglobulins, which is presented in five tables. The 
paper describes the course of visits for patients with 
PID during which they are instructed how to start and 
control therapy with SCIg. We also proposed the 
procedures for changing intravenous form of 
immunoglobulin therapy into subcutaneous one.  
 
Conclusions: It is worth emphasizing that apart from 
the doctors who order the above therapy and treat its 
adverse effects, also nurses play a very important role 
in the treatment as they teach patients and their families 
how to use subcutaneous immunoglobulins and the 
pumps, making this form of therapy easier, safer and 
more satisfying for PID patients. 
 
 
868 CHRONIC GRANULOMATOUS DISEASE: 
WHEN BCG VACCINE BECOMES A THREAT 

D.H. El-Ghoneimy1, R. Elfeky1, S. Saad1, S. Reda1, E. 
Hossny1, Z. Awad1, M.T. Sallam2 
1Pediatric Allergy and Immunology, 2Clinical 
Pathology, Ain Shams University, Cairo, Egypt 

Introduction: Chronic granulomatous disease (CGD) 
patients suffer from severe recurrent bacterial and 
fungal infections. Moreover, Bacillus Calmette Guérin 
(BCG) vaccine, could lead to disseminated disease 
(BCGosis) in these patients.  
 
Case Presentation: A four-year male child of 
consanguineous parents presented at the age of 9 
months with ill general condition, night fever and 
sweating, generalized lymphadenopathy and 
hepatosplenomegaly. He had as well an abscess erupted 
repeatedly at the lower left chest wall with 
serosanguineous discharge in addition to perianal 
fistulas and abscesses, since the age of 3 weeks, that 
were recurrent and difficult to heal. His upper left arm 
showed extensive ulceration at the site of BCG 
vaccination which he received at the age of 3 days. His 
mother had 2 brothers who died early in life because of 
infections. His laboratory findings showed: TLC: 
25,000/cm3 (NE: 34%, Ly: 52%, Mo: 14%), Hb: 8 
gm/dl, Plt: 870,000/cm, ESR: 20mm/hr, CRP: 48mg/dl, 
tuberculin test: 15 mm, Ziehl-Neelsen stain and culture 
from the abscess were negative for mycobacteria; 
however, PCR for bovine mycobacterium tuberculosis 
was positive. CT scan of the chest showed multiple 
consolidative patches. The dihydrorhodamine 123 
flowcytometeric assay for the patient and his parents 
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were consistent with X-linked CGD. Antituberculous 
treatment was given for 18 months with good recovery.  
 
Conclusion: Obligatory BCG vaccination in the 
developing countries is a real threat for patients with 
certain types of immunodeficiency, including CGD. 
Hence, special consideration should be given to infants 
with family history of possible primary 
immunodeficiency. 
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TOPIC: INFLAMMATION 

 

190 CHRONIC NOROVIRUS INFECTION 
CAUSES ENTEROPATHY ASSOCIATED WITH 
COMMON VARIABLE IMMUNODEFICIENCY 

J. Woodward1, A. Ng2, A. Aravinthan3, B. Bandoh4, H. 
Liu4, S. Davies4, P. Stevenson5, M. Curran2, D. 
Kumararatne5 
1Gastroenterology, 2Health Protection Agency, Clinical 
Microbiology and Public Health Laboratory, 
3Hepatology, 4Histopathology, 5Clinical Biochemistry 
and Immunology, Cambridge University Hospitals NHS 
Foundation Trust, Cambridge, UK 

Introduction: A severe enteropathy is associated with 
Common Variable Immunodeficiency (CVID) in up to 
15% of cases. The cause is unknown and no effective 
treatment has been described. 
 
Objective: To determine the role of Norovirus 
infection in CVID associated enteropathy. 
 
Methods: Stool samples and archived intestinal 
biopsies were analysed for Norovirus RNA by PCR and 
the products sequenced to determine relationship of 
isolates and chronicity of infection. 10 asymptomatic 
patients served as controls. One patient with an 8 year 
history requiring parenteral feeding was treated 
empirically with Ribavirin with serum level monitoring. 
 
Results: All 7 patients from our clinic with CVID 
associated enteropathy excreted Norovirus in stool and 
had Norovirus RNA in intestinal biopsies correlating 
with villous atrophy. Isolates were all of genotype II.4 
and sequencing revealed infection with the same virus 
strain for up to 8 years. Ribavirin therapy resulted in 
viral clearance and was associated with complete 
symptomatic and histological resolution. No controls 
excreted Norovirus in stool. 
 
Conclusion: There is a strong association of Noroviral 
RNA excretion and detection in archived biopsies with 
intestinal villous atrophy in CVID. Chronic infection 
with the same virus up to 8 years has been 
demonstrated. Viral clearance is associated with cure of 
the condition and this supports an aetiological role for 
Norovirus in CVID associated enteropathy. 
 
 
 
 
 
 

287 ANALYSIS OF THE SERUM IGE 
REPERTOIRE IN HYPER IGE SYNDROME 
(HIES) PATIENTS USING AN IMMUNO SOLID-
PHASE ALLERGEN CHIP (ISAC) 

A.G. Heaps1, C. Selwood1, M. Moody1, A. Mari2, P. 
Palazzo2, A. Sassi3, J. Sawalle-Belohradsky4, B. 
Belohradsky4, A. Wollenberg5, L. Schimke4, E. 
Renner4, C. Woellner6, B. Grimbacher7, T. El-
Shanawany1, S. Jolles1, P. Williams1 
1Medical Biochemistry and Immunology, Cardiff & 
Vale University Health Board, Cardiff, UK, 2IDI-
IRCCS, Centro di Allergologia Molecolare, Rome, 
Italy, 3Laboratoire d'Immunopathologie, Vaccinologie 
et Génétique Moléculaire, Institut Pasteur de Tunis, 
Tunis, Tunisia, 4Department of Immunology and 
Infectious Disease, Kinderklinik und Kinderpoliklinik at 
Dr. von Haunersches Kinderspital, 5Klinik und 
Poliklinik für Dermatologie und Allergologie, Ludwig-
Maximilians-Universität München, Munich, Germany, 
6Department of Immunology and Molecular Pathology, 
Royal Free Hospital, University College London, 
London, UK, 7Centre of Chronic Immunodeficiency, 
University Hospital Freiburg, Freiburg im Breisgau, 
Germany 

Objective: To assess the IgE specificities within the 
serum of HIES patients using an allergen microarray 
and to generate a statistical model that would be useful 
in the diagnosis of HIES. To determine whether the 
high IgE levels in HIES are driven by common 
allergens or the result of the underlying immune defect.  
 
Methods: 60 HIES patients and 60 atopic eczema 
controls were recruited. Serum was hybridised to an 
ISAC microarray (ThermoScientific) containing 103 
purified native and recombinant allergens from various 
sources, including plant, food and animal components.  
 
Results: Preliminary analysis revealed that HIES 
patients had a more limited repertoire of detectable IgE 
specificities when compared to atopic eczema controls 
(p=0.0066). The concentration of specific IgEs was 
significantly lower in HIES compared to atopic eczema 
(p=1.2x10-6) despite the two groups having equivalent 
total serum IgE concentrations. Unsupervised 
hierarchical clustering of pilot data allowed separation 
of the HIES and controls with a 96% accuracy.  
 
Conclusions: There was a striking difference between 
the two groups: HIES patients demonstrated a 
significantly restricted repertoire of lower-concentration 
specific IgEs in comparison to the control group. 
Results revealed distinct patterns with over-
representation of specific IgEs directed against aero-
allergens in the controls; these were significantly lower 
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or absent in the HIES group. These differences could 
potentially be exploited to generate a statistical model 
of value in the diagnosis of HIES. The results 
tentatively support the hypothesis that the highly 
elevated IgE concentrations in HIES are unlikely to be 
allergen-driven but due to the primary immune defect. 
 
 
559 AN INFLAMMASOME GENOME SCREEN 
TO DETECT NOVEL DISEASE GENES IN 
HEREDITARY AUTOINFLAMMATORY 
DISORDERS 

M.E. van Gijn1, I.J. Nijman1, L.H. Jongeneel2, K.P. 
Kloosterman1, J. Frenkel3, S. van Lieshout1, J. van de 
Belt1, K. Duran1, R. van de Burgh2, M. Boes2, E.P. 
Cuppen1 
1Medical Genetics, 2Pediatric Immunology, 3General 
Pediatrics, UMC, Utrecht, The Netherlands 

A large number of patients with autoinflammatory 
diseases such as Familial Mediterranean Fever and the 
Cryopyrinopathies (CAPS) remain genetically 
unexplained. Several studies have shown that aberrant 
activation of the IL-1β pathway via the inflammasome 
is a common mechanism in the pathogenesis of 
autoinflammatory diseases. We hypothesize that 
mutations in a variety of genes involved in the control 
of inflammasome function can result in 
autoinflammatory disease in selective patients.  
 
To test this hypothesis an 'inflammasome genome' was 
designed. This 'inflammasome genome' consists of 120 
genes known to be involved in, or associated with 
proteins functioning in the inflammasome. Next 
Generation Sequencing was used to efficiently screen 
the 'inflammasome genome' in 60 selected patients, for 
novel disease-associated variations. A combination of 
60 barcoded-patient-DNA-libraries was pooled and 
enriched on a single custom Agilent array followed by 
SOLID sequencing and bioinformatic analysis.  
 
We filtered and prioritized the 4925 detected variants 
through various annotation engines, public database 
resources on gene function, effect prediction 
algorithms, evolutionary conservation and database and 
literature searches, and selected variants in 4 genes for 
functionally testing: TXNIP, P2RX7, SERPINB9 and 
PYCARD.  
 
We are currently in the process of functionally testing 
the identified candidates for their effect on 
inflammasome function in human cells to determine 
their implication in autoinflammation. The 
identification of new disease-causing genes is expected 
to not only advance diagnostics but also drive future 

therapies. Moreover, this study will shed more light on 
the function of various inflammasomes, which are still 
poorly understood. 
 
 
47 EXPRESSION OF BCL-2 AND P53 IN 
EPIDERMAL KERATINOCYTES AND DERMAL 
LYMPHOCYTES OF INVOLVED AND 
UNINVOLVED PSORIATIC LESIONS 

T. Gupta, K.S. Chahal, P.K. Gupta, S. Bajaj, H. Singh 

Department of Pathology, Govt. Medical College, 
Amritsar, India 

Background: Psoriasis is a chronic relapsing 
papulosquamous dermatitis characterized by abnormal 
hyper proliferation of the epidermis. Inappropriate 
suppression of apoptosis has been proposed as a 
plausible mechanism responsible at in part for the 
epidermal thickening in hyperproliferative 
inflammatory skin disorders. In the present study we 
examined the presence and distribution of bcl-2 and p53 
in psoriatic epidermal keratinocytes and lymphocytic 
dermal infiltrate in involved and uninvolved psoriatic 
lesions. 
 
Method: Biopsy sample (30 involved lesions and 30 
uninvolved lesions) from thirty adult patients with 
psoriasis were enrolled in the study. 
Immunohistochemistry (IHC) technique was used to 
determine the expression of bcl-2 and p53 in involved 
and involved psoriatic lesions. 
 
Results: Epidermal keratinocytes showed decrease 
expression of bcl-2 in both involved and uninvolved 
psoriatic lesions whereas bcl-2 expression was 
increased in dermal lymphocytic infiltrate in involved 
psoriatic lesions compared to uninvolved. Involved 
lesions had increased p53 expression compared to 
uninvolved biopsy samples. Lymphocytic infiltrate does 
not showed p53 expression in both involved and 
uninvolved psoriatic lesions. 
 
Conclusion: The findings of our study suggest that bcl-
2 might not have much of a role in contributing to the 
antiapoptotic mechanisms that are supposed to be 
operative in psoriatic lesional epidermis. However in 
dermal lymphocytes the overexpression of bcl-2 by 
blocking the apoptosis leads to increased survival 
resulting in prolonged inflammation. The decrease in 
bcl-2 expression in epidermis may be due to increase in 
p53 expression in involved psoriatic lesions. Thus both 
molecules may have an important role in the 
pathogenesis of psoriasis. 
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398 INTRAVENOUS IMMUNOGLOBULINS 
SUPPRESS ANTIBODY-DEPENDENT 
EFFECTOR FUNCTIONS OF HUMAN 
PERIPHERAL BLOOD CELLS 

S. Bunk, A. Trbic, A.-M. Winkler, A. Weber, H.P. 
Schwarz, B.M. Reipert, C. Hermann 

Baxter Bioscience, Vienna, Austria 

Several studies have shown the importance of self-
reactive antibodies in the maintenance of autoimmune 
diseases. Therefore, we asked whether IGIV, which is 
therapeutically effective in some of those diseases, 
directly modulates antibody-mediated effector 
functions.  
 
We used a human in vitro system to analyze potential 
modulatory effects of IGIV on effector functions in 
antibody-dependent cellular cytotoxicity (ADCC). 
Human peripheral blood mononuclear cells (PBMC) 
from 47 healthy volunteers were pre-incubated with 
IGIV and then added to human breast cancer cells (SK-
BR3) opsonized with a specific antibody. The cytotoxic 
damage to SK-BR3 cells was determined by measuring 
lactate dehydrogenase release into supernatants. IGIV-
mediated effects on viability and Fc gamma receptor 
(FcgR) expression of PBMC were analyzed by flow 
cytometry.  
 
Pre-incubation of PBMC with IGIV for 48h resulted in 
a marked inhibition of ADCC, ranging from 15% to 
74% (mean 42%) which could not be mimicked with 
human monoclonal IgG1 and IgG2 antibodies. Flow 
cytometric analysis indicated that IGIV induced natural 
killer (NK) cell death, which significantly correlated 
with ADCC inhibition. The IGIV-induced decrease in 
NK cell viability was not triggered by FcgR ligation 
since the addition of FcgR blocking antibodies could 
not prevent cell death induction. Furthermore, IGIV 
enriched for sialic acid bearing glycans by lectin 
affinity chromatography with Sambucus nigra 
agglutinin showed no differences in the effects on NK 
cell viability and ADCC compared with non-enriched 
IGIV.  
 
IGIV modulates antibody-dependent effector functions 
of human immune cells, which could contribute to the 
modulatory activities of IGIV in inflammatory and 
autoimmune diseases. 
 
 
 
 
 
 

440 IMPAIRED CYTOKINE RESPONSES TO 
STIMULATION IN PATIENTS WITH 
CRYOPYRIN-ASSOCIATED PERIODIC 
SYNDROME (CAPS) 

M.H. Haverkamp1,2, E. van de Vosse1, R. Goldbach-
Mansky3, S.M. Holland2 
1Department of Infectious Diseases, Leiden University 
Medical Center, Leiden, The Netherlands, 2Laboratory 
of Clinical Infectious Diseases, 3Translational 
Autoinflammatory Disease Section, NIAID, National 
Institutes of Health, Bethesda, MD, USA 

Introduction: Cryopyrin-Associated Periodic 
Syndrome (CAPS) is caused by mutations in NLRP3 
and characterized by dysregulated inflammation with 
excessive IL-1β activation. Neonatal-onset multisystem 
inflammatory disease (NOMID) is the most severe form 
of CAPS.  
 
Objective: In view of the influence of IL-1β on 
inflammatory networks, we explored the effect of 
disease on cytokine profiles in thirty-two CAPS 
patients.  
 
Methods: We measured cytokines produced by 
activated PBMCs from CAPS patients after stimulation 
for 48 hours with PHA, PHA+IL-12, LPS, or 
LPS+IFN-γ. We measured IL-1β, IL-6, IL-10, TNF, IL-
12p70 and IFN-γ in the supernatants. Fifty healthy 
individuals served as controls.  
 
Results: CAPS patients had high spontaneous 
production of IL-1β, IL-6, TNF and IFN-γ by 
unstimulated cells. However, cytokine stimulation 
indexes to PHA and LPS of these cytokines were low, 
at least in NOMID patients. Unstimulated IL-10 and IL-
12p70 production in CAPS was normal, but their 
upregulation after PHA and LPS was also low. IFN-γ 
with LPS inadequately upregulated the production of 
IL-1β, IL-6, TNF or IL-10 in CAPS patients compared 
to healthy controls. The IL-12p70 stimulation index to 
IFN-γ and the IFN-γ stimulation index to IL-12p70 
were normal or high. We could not differentiate CAPS 
patients based on their cytokine stimulation profile. 
Treatment with IL-1β blocking therapy (Anakinra, 
Rilonacept) did not improve poor stimulation indexes.  
 
Conclusion: The constitutively active inflammation in 
CAPS patients is accompanied by an inability to mount 
normal cytokine responses to stimuli like PHA and 
LPS. This, nevertheless, does not translate into an 
increased susceptibility to infections. 
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6 TRANSMISSION PATTERNS OF 
TRICHOMONAS VAGINALIS AMONG WOMEN 
POPULATION IN KHARTOUM STATE, SUDAN 

E.M. Osman 

International University of Africa, Khartoum, Sudan 

A study was carried out to determine the transmission 
patterns of such infection (prevalence and incidence) of 
trichomoniasis at two different hospitals in Khartoum 
State, Sudan (urban and rural area). A standardization 
questionnaire was primed and the samples were 
examined by wet mount preparation. The study was 
consisted routine monthly prevalence carried to find out 
the risk factors related with trichomoniasis. 297 women 
were found infected with T.vaginalis from 2473 arrived 
in the above mentioned hospitals with pelvic pain 
conditions with over all 12% prevalence.Regarding the 
areas of women residences, Alsalam administration unit 
representing (15.6%) gave the highest infection (67) 
with significant rate (P< 0.05). The women in the age 
15-19 and 20-24 years are highest group of infection 
was recorded among Sudanese women. The highest 
infection rate was found in September with slight 
changing (P< 0.05). The prevalence of diseases was 
higher among martial women (13.3%) in comparison to 
single once, this situation is also presented in non 
pregnant women (13.3%) in comparison to pregnant 
women (P< 0.05). According to the questioner, the 
increasing of water temperature; decrease the rate of 
infections (P< 0.05). The prevalence is slightly 
moderate in those women using fumigation of Acacia 
(Talih and Shaf) (10.9 % and 10.1% respectively) rather 
than those women not interesting in fumigation. 
Increased prevalence of T. vaginalis infection (12%) 
could also reflect lack of access to care and distrust of 
the health-care system; therefore, more efforts should 
be taken to control the problem. 
 
 
60 CANDIDA SEPTIC ARTHRITIS OF THE KNEE 
IN A INJECTION DRUG USER 

H. Afzali1, M. Momen Heravi2, M. Erami2 
1Infectious Diseases, 2Kashan Medical University, 
Kashan, Iran 

Introduction: Septic arthritis caused by Candida 
species has been described infrequently and there are 
usually associated predisposing factors. The signs and 
symptoms of Candida septic arthritis differ from those 
of other causes of septic arthritis. Pain and swelling are 
present in all patients but fever, warmth and erythema 
are rare in those with Candida septic arthritis. We 
describe injection drug user young patient who 

developed septic arthritis of the knee caused by 
Candida glabrata. 
Case presentation: A 40-year-old man ,presented with 
a history of pain and swelling in the left knee from 2 
years ago. He underwent surgery of knee meniscus, and 
after a short term partial recovery pain and swelling 
was developed .He was smoker and injection drug user 
and had history of using norgezik. On examination 
there was tenderness 0f left knee , warmth, and 
swelling.The movements of the knee were limited . 
Parasyntesis of synovial fluid revealed 25000 WBC 
with 80% PMN and 4000 RBC.The synovium grew 
Candida in Bactec culture 6 time and the strain of 
which was confirmed by PCR in a institute in 
Nederland. 
 
Treatment with amphoticin B after 4 week changed to 
itraconzaole and patient was discharged. But due to 
reported resistance to itraconazole in antibiogram, 
fluconazole administered and after 4 months treatment 
recovery was complete and limitation of motion has 
been eliminated completely. 
 
Conclusion: In differential diagnosis of septic arthritis 
in patients with predisposing factor including injection 
drug users and steroids formulation such as norgezik, 
fungal arthritis should be considered. 
 
 
80 THE CYTOKINE PROFILE IN PATIENTS 
WITH PFAPA SYNDROME 

S.I. Lurian1, S. Lurian2, A. Rosenberg3, L. Bera4 
1Research Department, Pediatric Hospital, Lucian 
Blaga University, 2Clinical Laboratory, 3Pediatric 
Hospital, 4Medical Statistics, Lucian Blaga University, 
Sibiu, Romania 

Introduction: PFAPA syndrome includes recurrent 
episodes of fever, aphthous stomatitis, pharyngitis and 
cervical lymph nodes enlargement.  
 
Objectives:  
1. To evaluate serum interleukin pattern between fever 
attacks in PFAPA patients followed in our clinic;  
2. To establish correlation not only between C reactive 
protein (CRP) and pro-inflammatory interleukins 
(tumor necrosis factor-alpha, interleukin-8) but also 
between CRP and anti-inflammatory interleukins 
(interleukin-10);  
3. To identify a sensitive serum marker for PFAPA 
evolution.  
 
Methods: Authors have studied 2 groups: „PFAPA 
group” represented by 7 patients and „control group” 
containing 4 no-PFAPA patients. Inclusion criteria: 

J Clin Immunol (2012) 32 (Suppl 1):S1–S379



 
35 

 

patients between 2-10 years of age diagnosed with 
PFAPA; patients between febrile episodes; negative 
microbiological tests in order to exclude bacterial 
infections correlated with normal procalcitonin (PCT) 
serum level. Exclusion criteria: febrile patients; 
children less than 2 years of age. Both groups patients 
were tested for blood levels of PCT, CRP, interleukin-8 
(IL-8), tumor necrosis factor-alpha (TNFα) and 
interleukin-10 (IL-10). Data was statistically analyzed 
using independent sample „t” test.  
 
Results: Both group patients have normal serum levels 
for interleukin-8, interleukin-10 and high values for 
TNFα. In PFAPA patients the CRP values were 
between 2.4 - 95 mg/l (normal range < 5) with the mean 
value higher than mean value of CRP from children 
without PFAPA.  
 
Conclusions: TNFα, IL-8, IL-10 aren't useful to predict 
evolution pattern in children with PFAPA. CRP 
remains a sensitive marker for disease activity in 
PFAPA patients, even out of fever attacks. This study 
didn't confirm previous studies data. 
 
 
119 GRANULOMATOUS DISEASE IN CVID: 
CLINICAL AND BIOLOGICAL 
CHARACTERISTICS IN A COHORT OF 59 
PATIENTS 

J.-N. Boursiquot1, L. Gérard2, M. Malphettes2, C. 
Fieschi2, L. Galicier2, E. Oksenhendler2 
1Clinical Immunology and Allergy, Centre Hospitalier 
de L'Université Laval, Quebec, QC, Canada, 
2Immunopathology, Hôpital St-Louis, Paris, France 

Introduction: Common variable immunodeficiency 
(CVID) is characterized by reduced levels of serum 
immunoglobulins and impaired antibody response. 8-
22% of patients will develop noncaseating granulomas 
in various anatomic sites.  
 
Objective: Describe location of granulomatous disease 
(GD) along with clinical and biological characteristics 
of these patients.  
 
Methods: Clinical and laboratory features of CVID 
patients were collected from the French DEFI cohort, a 
prospective study on adults with 
hypogammaglobulinemia. GD+ group was compared to 
the GD- group (patients with CVID but no GD).  
 
Results: Among 436 subjects with CVID, 59 patients 
(13.5%) were diagnosed with GD. Ethnicity and sex did 
not differ significantly between the two groups. 
However, consanguinity was more prevalent in the 

GD+ group than in the GD- group (22% vs. 7%, p= 
0.02). Splenomegaly (78% vs 24%, p < 0.001), 
lymphomas (25% vs. 15%, p = 0.05) and auto-immune 
cytopenias (12% vs. 5%, p=0.07) were more frequent in 
the GD+ group. Patients with GD had lower CD4 naive 
T cell (13.9% vs 31.5%), lower memory B cells (9% vs 
18%) but increased number of CD8+CD57+ activated T 
cells (47.3% vs 33.2%). Granulomas were documented 
in lung (51%), lymph nodes (46%), liver (41%), GI 
tract (15%), bone marrow (8%), skin (7%), CNS (5%) 
and others locations (8%).  
 
Conclusion: CVID patients with GD exhibit a 
particular biological phenotype.GD is more frequently 
found in lungs, lymph nodes and liver. These patients 
are at increased risk of splenomegaly, lymphomas and 
auto-immune manifestations. Consanguinity appears to 
be linked to the development of granulomatous lesions. 
 
 
148 IDIOPATHIC NONCIRRHOTIC PORTAL 
HYPERTENSION (INCPH) IN PATIENTS WITH 
PRIMARY ANTIBODY DEFICIENCIES 

F. Pulvirenti, I. Pentassuglio, M.A. Digiulio, A.C. 
Trombetta, M. Mitrevski, A.M. Pesce, I. Quinti 

Sapienza University of Rome, Rome, Italy 

Introduction: Idiopathic Noncirrhotic Portal 
Hypertension (INCPH) has been reported in association 
with acquired and congenital immunodeficiencies.  
 
Objective: To describe the prevalence of portal 
hypertension (PH) in a population of patients with 
Primary Immunodeficiencies. 
 
Methods: 122 patients with primary antibody 
deficiencies (CVID and XLA) regularly followed-up 
were included in the analysis. Patients with concomitant 
HCV or HBV infection were excluded. Spleen and 
portal diameters were evaluated by ultrasonography 
(US) in association with clinical and biochemical data. 
 
Results: Portal enlargement (>13 mm at US) detected 
in 25%, and splenomegaly (>12 cm) detected in 56% of 
patients were highly correlated. The vast majority 
(83%) of patients with portal enlargement had 
splenomegaly. In contrast, only 36% of patients with 
splenomegaly had portal enlargement. The group of 
patients with portal and spleen enlargement had similar 
age and similar length of disease compared to patients 
with splenomegaly alone and to those patients with PID 
without splenomegaly and portal enlargement. They 
had greater spleen and liver diameters, increased 
frequency of bronchiectasis, chronic diarrhoea, 
cytopenias, a more severe defect of immunoglobulin 
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production and decreased frequency of memory B cells 
and naive CD4+ T cells. 
 
Conclusions: Signs of portal hypertension, portal vein 
and spleen enlargement, are frequently detected in 
patients with primary antibody deficiencies raising the 
possibility to consider a diagnosis of Idiopathic 
Noncirrhotic Portal Hypertension (INCPH) and to 
identify a subgroup of patients with a severe PID 
disease. Portal hypertension might be caused by 
splenomegaly and/or by an increased frequency of 
gastrointestinal infections leading to obliterative portal 
venopathy. 
 
 
224 LEPTIN UPREGULATES LIPID 
MEDIATORS EXPRESSION IN PRIMARY 
CULTURE OF PULMONARY ENDOTHELIAL 
CELLS ACTIVATED BY LPS 

M.A. Landgraf1,2, R.M. Gasparin1, L.A. dos Santos1, 
R.L. Azevedo1, N.O.S. Camara2, L. Fernandes1, R.G. 
Landgraf1 
1Biological Sciences, Federal University of São Paulo-
Campus Diadema, Diadema, 2Immunology, University 
of São Paulo, São Paulo, Brazil 

Introduction: Vascular endothelium is closely related 
with the circulatory control, and has an important 
participation in cellular and molecular events which 
occurred during immune system reactions and tissue 
injuries. Leptin is a hormone mainly synthesized by 
adipose tissue; it is involved in various biological 
systems, acting in the food intake control and energetic 
metabolism, modulate immune response, hematopoiesis 
and lymphopoiesis.  
 
Objectives: Characterization of primary culture of 
pulmonary endothelial cells and evaluation of 
production of inflammatory mediators 
(PGE2,LTC4,LTB4) in these cells, stimulated or not 
with LPS and/or leptin.  
 
Methods: Male C57Bl/6 mice were euthanized and 
lung tissue samples were isolated under sterile 
conditions. These cells were characterized by 
immunofluorescence using ULEX and von Willebrand 
factor, which is a traditional marker of endothelial cells, 
and also by flow cytometry using antibodies CD34(L-
selectin), CD105(endoglin), CD106(V-CAM) and 
CD45(hematopoietic cells). After the characterization, 
these cells were stimulated or not with LPS(1µg/mL) 
and/or leptin(10ng/mL), for 6h to evaluate the 
production of inflammatory mediators such as 
PGE2,LTB4 and LTC4/D4.  

Results: Cells were positive for all markers used, 
except for CD45. The leptin stimulus didn't alter levels 
of the inflammatory mediators. LPS increased PGE2 
levels (319%) and leptin addition potentiated it by 30%. 
Interestingly, we found that neither LPS nor leptin are 
alone able to alter leukotrienes levels, but when 
administered together, LPS and leptin increased the 
LTB4(293%) and LTC4/D4(374%) expression.  
 
Conclusion: Our preliminary results suggest that leptin 
plays an important pro-inflammatory role in the 
cultures of mice primary endothelial cells, since this 
hormone potentiated the LPS effect. 
 
 
225 ATTENUATION OF LPS-INDUCED ACUTE 
LUNG INJURY IN MICE BY LEPTIN 
ADMINISTRATION 

M.A. Landgraf1,2, R.C. Silva3, M. Correia-Costa1, A. 
Pacheco-Silva3, N.O.S. Camara1, R.G. Landgraf2 
1Immunology, Institute of Biomedical Sciences - 
University of São Paulo, São Paulo, 2Biological 
Science, Federal University of São Paulo-Campus 
Diadema, Diadema, 3Division of Nephrology, Federal 
University of São Paulo, São Paulo, Brazil 

Introduction: Leptin is an adipocyte-derived hormone 
that influences a multitude of physiological systems 
including immunity, inflammation and hematopoiesis. 
However, role of leptin in pulmonary inflammatory 
response is still unclear. Lipopolysaccharide(LPS) is an 
important factor in acute lung injury and airway 
exposure to LPS in mice induces acute inflammation 
with recruitment and activation of neutrophils,vascular 
leakage and bronchopulmonary hyperreactivity.  
 
Objective: Investigate the role of exogenous leptin in 
acute lung inflammation induced by LPS.  
 
Methodology: Male C57BL/6 mice at 8-9wk of age 
were used for each group. Control group was given 
saline intranasally (i.n.20mL). Experimental groups 
were given leptin (1mg/g/20mL), LPS (1.5mg/g/20mL) 
or leptin (1mg/g/20mL) and LPS (1.5mg/g/20mL). 24h 
after instillation the bronchoalveolar lavage was 
collected to evaluate cellular infiltration in lung. Blood 
was collected to measure serum cytokines/chemokines 
concentration. Lungs were harvested for measurement 
of the mRNA expression of keratinocyte 
chemoattractant(KC) by real-time PCR. Western blot 
analysis for iNOS protein was also performed.  
 
Results: The i.n. administration of leptin didn't alter 
any of the parameters evaluated, when compared the 
control group; on the other hand, the i.n. administration 
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of LPS increased all of them. The intranasal 
administration of leptin 30 minutes prior to LPS 
administration reduced inflammatory cell infiltration 
into airways (50%-total cells and 25%-neutrophils), 
levels of KC mRNA expression (32%),serum 
cytokine/chemokine levels (50%-IL-17; 74%-IL-12; 
83%-MIP-1a; 40%-MIP-1b), and iNOS protein 
expression, when compared to the group that received 
LPS alone.  
 
Conclusion: These results indicate that exogenous 
leptin can modulate the LPS-induced acute lung 
inflammation in mice by down-regulation of 
proinflammatory cytokines/chemokines and iNOS 
protein expression. 
 
 
227 ACUTE DISSEMINATED 
CYTOMEGALOVIRUS INFECTION IN A 
PATIENT WITH COMMON VARIABLE 
IMMUNODEFICIENCY 

T. Kampitak1,2, J. Lee1, M. Ostrowski3, S. Betschel1 
1Clinical Immunology & Allergy, Medicine, St 
Michael's Hospital, University of Toronto, Toronto, 
ON, Canada, 2Allergy & Clinical Immunology, 
Medicine, Chulalongkorn University, Bangkok, 
Thailand, 3Infectious Diseases, Medicine, St Michael's 
Hospital, University of Toronto, Toronto, ON, Canada 

Introduction: Common variable immunodeficiency 
(CVID) is characterized by decreased production of 
functional antibodies leading to recurrent infections. 
Infection with cytomegalovirus (CMV) is infrequent 
and an acute disseminated form has not been previously 
reported in CVID. 
 
Objective: To document disseminated CMV infection 
as an acute complication of CVID 
 
Method: We describe a CVID patient who presented 
with an acute febrile illness and multiorgan dysfunction 
due to CMV infection. 
 
Results: A 40-year-old man with CVID presented with 
a few days of acute fever, chills, night sweats, 
headache, myalgia and malaise. He was receiving 
monthly intravenous immunoglobulin (500 mg/kg). His 
baseline IgG levels and CD4 lymphocyte counts were 
about 9 g/L and 200 cells/mm3 on average, respectively. 
Laboratory investigations at presentation revealed 
pancytopenia and transaminitis as well as bilateral 
pneumonia on chest X-ray. CMV-DNA of 125,000 
copies were identified by means of PCR of his blood. 
He clinically resolved within 1 week after receiving 
ganciclovir which was administered for 2 weeks 

followed with valganciclovir for another 1 month. 
Although he continues to have mild CD4 lymphopenia 
of approximately 200 cells/mm3, robust CMV specific 
CD4 responses were demonstrated. He has remained 
free of recurrent CMV infection until present. 
 
Conclusions: CMV should be considered as one of the 
causative agents of infection in CVID patients who 
present with acute fever with multi-organ involvement. 
 
 
279 HEME OXYGENSE-1 DEFICIENCY; A 
NOVEL AUTOINFLAMMATORY DISEASE, 
ASSOCIATED WITH SYSTEMIC 
INFLAMMATION, ACCELERATED TISSUE 
INJURY AND ENDOTHELIAL DYSFUNCTION 

A. Yachie1, T. Yokoyama1, M. Shimizu1, K. Ohta2, T. 
Toma1, T. Wada1, N. Radhakrishnan3, A. Sachdeva3, 
S.P. Yadav3 
1Pediatrics, Kanazawa University, Institute of Medical, 
Pharmaceutical and Health Sciences, 2Pediatrics, 
National Hospital Organization, Kanazawa Medical 
Center, Kanazawa, Japan, 3Pediatrics, Sir Ganga Ram 
Hospital, Institute of Child Health, Pediatric 
Hematology/Oncology Unit, Rajender Nagar, India 

Introduction: Heme oxygenase 1 (HO-1) is a rate-
limiting enzyme for heme degradation. Its primary 
function is to degrade toxic heme into non-toxic 
metabolites, biliverdin, iron and carbon monoxide 
(CO), all of which play potentially anti-oxidative and 
anti-inflammatory function. With the experiences of the 
first human HO-1 deficiency, we proved that HO-1 
plays critical roles in protecting cells from oxidative 
injuries and regulating inflammation. The first case was 
associated with asplenia, evidences of endothelial 
injury and systemic inflammation. However, the 
pathological correlation between these characteristics 
and HO-1 deficiency could not be studied in detail.  
 
Objective: This study was aimed to see the common 
clinical features of HO-1 deficiency, and to examine the 
functional significance of the HO-1 deficiency in 
maintaining the endothelial function, preventing the 
cells from oxidative injury and regulating the systemic 
inflammation. 
 
Methods: We compared the clinical phenotypes and 
laboratory data among 2 reported cases and other 2 
confirmed cases of HO-1 deficiency.  
 
Results: All four patients with HO-1 deficiency were 
characterized by recalcitrant systemic inflammation, 
asplenia, microangiopathy and hypertension. Three 
patients died of intracranial bleeding. Clinical data were 
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characterized by, hemolytic anemia with low serum 
bilirubin, thrombocytosis, leukocytosis, 
hyperferritinemia, proteinuria and evidences of renal 
tissue injury. 
 
Conclusions: With the combination of systemic 
inflammation, accelerated tissue injury and endothelial 
dysfunction, we would like to introduce HO-1 
deficiency as a novel autoinflammatory disease, 
requiring multifaceted therapeutic interventions. 
 
 
351 WHOLE-EXOME SEQUENCING FOR 
IDENTIFICATION OF A POTENTIAL NOVEL 
DEFECT IN A PATIENT WITH RAPID-ONSET 
FATAL VIRUS-ASSOCIATED 
HEMOPHAGOCYTIC SYNDROME (VAHS) 

R.S. Abraham1, X. Dong2, B. Eckloff3, S. Middha4, R. 
Bram5 
1Laboratory Medicine and Pathology, 2Mayo Clinic, 
3Advanced Genomics Technology Center, 4Health 
Sciences Research, 5Pediatric Hematology/Oncology 
Research, Mayo Clinic, Rochester, MN, USA 

Introduction: An 8y old female presented with 
sudden-onset refractory HLH and significant EBV 
viremia resulting in death in ~5 months. Immunological 
analyses revealed several NK cell anomalies, including 
expansion of CD56+16- cytokine-producing NK cells, 
absence of perforin and CD57 expression in cytotoxic 
NK cells.  
 
Objective: To identify and characterize potential novel 
genetic variant(s) associated with the fulminant EBV-
HLH presentation in this patient. 
 
Methods: Genetic analysis of PRF1, UNC13D, STX11, 
STXBP2 and ITK genes was performed as part of 
clinical evaluation. Additionally, whole-exome 
sequencing was performed on the DNA using Agilent 
Human All-Exon 50 Mb capture on an Illumina 
HiSeq2000. 
 
Results: Full-gene sequencing of the PRF1, UNC13D, 
STX11, STXBP2 and ITK revealed a heterozygous 
p.A91V variation in the PRF1 gene and a VUS in the 
STXBP2 gene (c.1538+10 C>T). Preliminary analysis 
of the exome-sequencing data revealed potentially 
relevant SNPs in the following genes -synaptotagmin-
like 2 and 3 (SYTL2, SYTL3), exophilin 5 (EXPH5), 
Caspase 7 (CASP7) and TNFRSF14. The SYTL2 
encoded protein binds Rab-27A and plays a role in 
Rab-27A-dependent vesicle trafficking and is required 
for cytotoxic granule docking at the immunological 

synapse. The other genes are involved in vesicle 
trafficking, apoptosis or lymphocyte activation. 
 
Conclusions: This patient had an unusual clinical 
course, likely dictated by defects in the NK cell 
compartment. The A91V heterozygous mutation has 
been reported to alter the conformation of the perforin 
protein leading to impaired processing. The pathogenic 
significance of the VUS in the STXBP2 gene and the 
SNPs identified by whole-exome sequencing is being 
evaluated. 
 
 
360 INCREASED PRO-INFLAMMATORY 
CYTOKINE PRODUCTION AFTER 
LIPOPOLYSACCHARIDE STIMULATION IN 
PATIENTS WITH X-LINKED 
AGAMMAGLOBULINEMIA  

M. González-Serrano1, I. Estrada-García2, D. Mogica-
Martínez3, A. González-Garay4, G. López-Herrera1, L. 
Berrón-Ruiz1, S.E. Espinosa-Padilla1, M.A. Yamazaki-
Nakashimada5, A. Vargas-Hernández6, L. Santos-
Argumedo6, S.A. Estrada-Parra2, F.J. Espinosa-Rosales1 
1Immunodeficiency Research Unit, National Institute of 
Pediatrics, 2National School of Biological Sciences, 
National Polytechnic Institute, 3Allergy, Medical 
Center 'La Raza', Mexican Social Security Institute, 
4Research Methodology, 5Immunology, National 
Institute of Pediatrics, 6Molecular Biomedicine, Center 
for Research and Advanced Studies, México, Mexico 

Introduction: X-linked agammaglobulinemia (XLA) is 
characterized by impaired B-cell differentiation caused 
by mutations in the gene encoding Bruton´s tyrosine 
kinase (Btk). Btk is expressed in myeloid cells, and 
recent evidence shows that it participates in Toll like 
receptor (TLR) signaling, but results regarding its role 
in XLA patients are contradictory. 
 
Objective: To evaluate the lipopolysaccharide (LPS)-
induced pro-inflammatory cytokine response by 
peripheral blood mononuclear cells (PBMCs) from 
XLA patients. 
 
Methods: Thirteen patients with XLA were included in 
the study. LPS-induced TNF-α, IL-1β, IL-6, and IL-10 
production was determined in PBMCs from patients 
and matched healthy controls by ELISA. Cytokine 
production was correlated with the severity of mutation, 
affected domain and clinical characteristics. 
 
Results: In response to LPS, PBMCs from XLA 
patients produced significantly higher amounts of 
proinflammatory cytokines and IL-10 compared to 
controls, and this production is influenced neither by 
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the severity of the mutation nor the affected domain. 
PBMCs from patients with a history of more hospital 
admissions before their diagnosis produced higher 
levels of TNF-α. PBMCs from patients with lower 
serum IgA levels showed a higher production of TNF-α 
and IL-1β. Less severe (punctual) mutations in the Btk 
gene were associated with higher serum IgG levels at 
diagnosis. 
 
Conclusions: Our results demonstrate a predominantly 
inflammatory response in XLA patients after LPS 
stimulation and suggest a deregulation of TLR 
signaling in the absence of Btk. This response may be 
influenced by environmental factors. 
 
 
598 MONOCYTE ACTIVATION IS A FEATURE 
OF COMMON VARIABLE 
IMMUNODEFICIENCY IRRESPECTIVE OF 
PLASMA LPS LEVELS 

R.R. Barbosa1, S.P. Silva1,2, S.L. Silva1,2, R. Tendeiro1, 
A.C. Melo1, E. Pedro2, M.P. Barbosa2, M.C. Pereira 
Santos1, R.M.M. Victorino1, A.E. Sousa1 
1Unidade de Imunologia Clínica, Instituto de Medicina 
Molecular, Faculdade de Medicina, Universidade, 
2Serviço de Imunoalergologia, Hospital de Santa 
Maria, Centro Hospitalar Lisboa Norte, Lisboa, 
Portugal 

Introduction: Common Variable Immunodeficiency 
Disorders (CVID), the most frequent cause of 
symptomatic primary immunodeficiency, are defined 
by impaired antibody production. Notwithstanding, T-
cell activation and granulomatous manifestations 
represent main causes of CVID morbidity even in 
patients under immunoglobulin G (IgG) replacement 
therapy. Additionally, gut pathology is a frequent 
feature of CVID.  
 
Objectives: Here, we investigated monocyte 
imbalances and their possible relationship with 
increased microbial translocation in CVID patients. 
 
Methods: Monocyte subsets were defined according to 
CD14 and CD16 expression levels and evaluated in 
terms of HLA-DR, CD86 and PD-L1 expression by 
flow cytometry, in parallel with the quantification of 
plasma Lipopolysaccharide (LPS), and serum levels of 
soluble CD14 (sCD14), LPS-binding protein (LBP), 
and anti-LPS antibodies. 
 
Results: CVID patients (n=31) featured significantly 
increased levels of serum sCD14 and an expansion of 
CD14brightCD16+ monocytes in direct correlation with 
T-cell and B-cell activation, the latter illustrated by the 

frequency of CD21lowCD38low subset. Such alterations 
were not observed in patients lacking B cells due to 
Congenital Agammaglobulinemia (n=4). Moreover, we 
found no significant increase in circulating LPS or LBP 
levels in CVID patients, together with a relative 
preservation of serum anti-LPS antibodies, in 
agreement with their presence in commercial IgG 
preparations.  
 
Conclusions: CVID was associated with monocyte 
imbalances that directly correlated with T-cell 
activation markers and with B-cell imbalances, without 
an association with plasma LPS levels. The heightened 
monocyte activated state observed in CVID may 
represent an important target for complementary 
therapeutic strategies. 
 
 
611 CLINICAL EFFICACY AND SAFETY OF 
HIZENTRA ® IN PATIENTS WITH 
INFLAMMATORY MYOPATHIES AFTER A 
DOSE-EQUIVALENT SWITCH FROM A 
PREVIOUS SUBCUTANEOUS TREATMENT 

M.G. Danieli1, R. Moretti1, L. Paolini1, F. Logullo2, A. 
Gabrielli1 
1Department of Clinical and Molecular Sciences, 
2Department of Neurological Diseases, Università 
Politecnica delle Marche & Ospedali Riuniti, Ancona, 
Italy 

Introduction: We have previously documented the 
efficacy and safety of subcutaneous immunoglobulin 
(SCIg) in active inflammatory myopathies. Hizentra® 
(IgPro20; CSL Behring) is the first 20% liquid ready-
to-use preparation of human IgG specifically 
formulated for subcutaneous infusions. Patients 
receiving subcutaneous infusions of immunoglobulin 
were studied after the switch from their previous 
subcutaneous therapy. 
 
Objective: To verify the benefit and safety of 
Hizentra® on maintaining the disease remission and its 
impact on the quality of life. 
 
Methods and results: Six patients with idiopathic 
myositis (four DM, two PM), who met the Bohan and 
Peter´s criteria, previously treated with 16% SCIg, were 
switched to weekly subcutaneous infusions of 
Hizentra® at doses equivalent to their previous 
treatment. The disease outcome measures used were: 
disease activity, treatment response and quality of life. 
All patients showed a favourable clinical response with 
normal CK serum levels and no variation or 
improvement in MRC and Rankin modified scores. No 
relapse of the disease occurred. Local reactions were 
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mild and self-limiting. No serious Hizentra®-related 
adverse events were reported. Due to smaller infusion 
volumes, and consequently shorter infusion time, the 
poor health-related quality of life was markedly 
improved by SCIg therapy. 
 
Conclusions: Preliminary data with Hizentra® are very 
promising. Hizentra® is particularly attractive for the 
patients because it does not require venous access, 
hospitalization and require less assistance from 
healthcare provider. Hizentra® is relatively free of 
systemic adverse effects and it is easy to use and easier 
to self administration. It thus may be a valuable 
therapeutic option for treatment of refractory 
myopathies. 
 
 
648 THE PROFILE IMMUNOEXPRESSION'S OF 
TRAF-6, TRAF-2 AND NFΚB IN NORMAL, 
INFLAMMATORY AND TUMORAL PROSTATE 
EPITHELIAL CELLS 

Y. Bouraoui1, A. Ben Jemaa2, S. Sallami3, N. Ben 
Rais4, R. Oueslati5 
1Unit Immuno Microbio Environnmental et 
Carcinogenesis IMEC, Faculty of Sciences of Bizerte, 
University of Carthage, Bizerte, 2Unit Immuno-
Microbio Environnmental and Carcinogenesis, IMEC, 
Faculty of Sciences of Bizerte, University of Carthage, 
3Department of Urology, Hospital La Rabta, 
4Department of Urology, Military Hospital, Tunis, 5unit 
Immuno-Microbio Environnmental and Carcinogenesis, 
IMEC, Faculty of Sciences of Bizerte, University of 
Carthage, Bizerte, Tunisia 

The study was designed to analyze the profile 
immunoexpression of TRAF-6, TRAF-2 and the 
activation of NFκBp65 in normal, inflammatory and 
tumoral prostate epithelial cells. The study was carried 
out in 5 normal prostates (NP), 24 benign prostate 
hyperplastic (BPH) and 19 prostate cancers (PC). 
Immunohistochemical and Western blotting analysis 
was performed. Western Blotting analysis revealed an 
immunoexpression of TRAF-6, TRAF-2 in BPH and 
PC. NFκBp65 were absent in NP. 
Immunohistochemical analysis showed significant high 
optical density to TRAF-6 in cancer epithelial cells 
(26.00±1.36) compared to normal (9.135±1.2) and 
benign cells (17.80±2.09) . While optical densities to 
TRAF-2 were no significant between NP and PC 
(respectively 40.59±1.99, 41.44±2.05). Immunostaining 
to NFκBp65 were significantly intense in PC. The role 
of TRAF-6 and TRAF-2 seems to be different 
immunological cell and epithelial cell, especially with 
the involvement of pro-inflammatory cytokines (IL-1 
and TNF) triggered by TRAF-6 and TRAF-2. The 

profile of TRAF-6 and TRAF-2 in prostate epithelial 
cells for each patient related to prostate specific 
proteins and transduction pathways will be important in 
developing new strategies to prevent excessive tumor 
cell proliferation pathways. 
 
 
688 CARRIER RATE OF MEFV GENE 
MUTATIONS IN CENTRAL EUROPEAN AND 
BALKAN HEALTHY POPULATIONS  

M. Debeljak1, N. Toplak2, N. Abazi3, M. Kolnik2, B. 
Szabados4, V. Mulaosmanovic5, J. Radovic6, J. 
Vojnovic6, T. Constantin4, D. Kuzmanovska3, T. Avcin2 
1Department of Laboratory Diagnostics, 2Department 
of Allergology, Rheumatology and Clinical 
Immunology, University Children's Hospital, University 
Medical Center, Ljubljana, Slovenia, 3University 
Children Hospital, Medical Faculty, Ss. Cyril and 
Methodius University, Skopje, FYR Macedonia, 4Unit of 
Paediatric Rheumatology, 2nd Department of 
Pediatrics, Semmelweis University, Budapest, Hungary, 
5Children's Hospital, University Clinical Center, 
Sarajevo, Bosnia-Herzegovina, 6Dept of Pediatric 
Rheumatology, Faculty of Medicine, University, Nis, 
Serbia 

Introduction: Familial Mediterranean Fever (FMF) is 
an autosomal-recessive disorder characterized by 
recurrent attacks of fever and serositis. It is common in 
eastern Mediterranean population. There are few FMF 
patients in Slovenia, Republic of Macedonia, Hungary, 
Srbia, Bosnia and Herzegovina and the mutation carrier 
rate in these countries is not known. Over 80 disease 
associated mutations have been identified in MEFV 
gene; the most common are M694V, V726A, M680I, 
E148Q and M694I. Eastern Mediterranean populations 
have the highest number of carriers (20-39%), whereas 
the number of carriers in western Mediterranean 
populations is lower. 
 
Aim: The aim of this study was to determine the carrier 
rate in healthy Slovenian, Macedonian, Bosnian, Srbian 
and Hungarian populations. 
 
Methods: We screened 100 subjects from each 
population. Exons 2 and 10 were PCR amplified and 
screening was performed with dHPLC. All amplicons 
with detected nucleotide changes were subsequently 
sequenced. 
 
Results: Heterozygous mutations were found in 4% of 
apparently healthy Hungarians, 7% of Slovenians, 8% 
of Bosnians, 11% of Srbians and in 16% of healthy 
Macedonians. Mutations found in Hungarian population 
were : V726A (1), K695R (3). In Slovenian population 
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were: V726A (1), K695R (5) and E148Q (1). In 
Bosnian population were: V726A (1), K695R (6) and 
F756C (1). In Serbian population were: E148Q (6), 
K695R (5). Mutations found in Macedonian population 
were as follows: E148Q (8), K695R (7) and M694V 
(1). 
 
Conclusions: We found higher than expected carrier 
rate in all populations, from 4% to 16%. It is interesting 
to note that more than half (60%) of detected carriers in 
all analyzed populations has K695R mutation. 
 
 
693 INFLAMMASOME ACTIVATION 
MIMICKING BEHÇET DISEASE IN A PATIENT 
WITH CHRONIC GRANULOMATOUS 
DISEASE: A CASE REPORT 

J. Torres1,2, M. Herrera3, M. Grimaldo4, L. Benarroch3 
1Immunology and Allergy, Hospital Militar de Caracar 
Dr Carlos Arvelo, 2Paediatrics, Hospital Vargas de 
Caracas, 3Paediatrics/Immunology, Hospital de 
Clinicas Caracas, 4Odontology, Hospital Militar de 
Caracar Dr Carlos Arvelo, Caracas, Venezuela 

Chronic granulomatous disease (CGD) is a rare primary 
immunodeficiency disorder of phagocytic cells 
resulting in failure to kill a characteristic spectrum of 
bacteria and fungi and in defective degradation of 
inflammatory mediators with concomitant granuloma 
formation. CGD is caused by mutations in subunits of 
the NADPH oxidase, an enzyme that generates reactive 
oxygen species in phagocytes and contributes to an 
inflammasome defect in patients with CGD, 
demonstrated by high levels of IL1. In this report, we 
describe a patient with an unusual presentation of 
autosomal recessive CGD in whom main manifestations 
of episodic oral ulcers and cutaneous lesions mimicking 
Behçet disease (BD). At eighth months old she 
presented a necrotizing granuloma in the right elbow 
where was isolated Aspergillus and Pseudomona 
aeruginosa. The patient was diagnosed with CGD 3 
years before, and in the last year she presents with oral 
and genital painful ulcers that reminds Behçet disease. 
Prophylactic treatment was instaured with Itraconazole, 
Trimethoprim/sulfamethoxazole and Prednisolone at 
0,5mg/Kg/dose when an ulcer appears, which resulted 
in a satisfactory outcome with no severe infections and 
hospitalizations. The approach to Behcet´s disease as an 
autoinflammatory syndrome and a defect in the 
inflammasome, allowed us to achieve a minimum dose 
of steroids needed to control the inflammatory 
complications in a patient with an immunodeficiency 
such as CGD. In this respect we provide a contribution 
in the management of this condition. This is the third 

case reported in the literature overlapping these two 
diseases. 
 
 
814 PROFOUND EOSINOPHILIA AND 
EXTREME IGE ELEVATION- AN 
UNEXPECTED DIAGNOSIS 

K.T. Mannaru1, M. Suchard1, J. Poole2, S. Buldeo1, N. 
Ramparsad1 
1Haematology and Molecular Medicine, 2Paediatric 
Heamatology and Oncology, Faculty of Health Science, 
University of Witwatersrand, Johannesburg, South 
Africa 

Introduction: Serum IgE usually constitutes < 0.5% of 
circulating immunoglobulins. It is associated with 
immediate hypersensitivity, and elevations of 5-20 fold 
may be seen in cases of parasitic infection and atopy. 
Marked elevations of IgE in association with 
eosinophilia expand the differential diagnosis further to 
include severe atopic dermatitis, allergic 
bronchopulmonary aspergillosis, severe parasitic 
infections, IgE myeloma and Hyper IgE syndrome.We 
describe an unanticipated diagnosis of an 11year old 
female with a profound eosinophilia and significant 
elevation in serum IgE. 
 
Presentation: The patient was a previously well child, 
who presented with constitutional symptoms and cough 
for three weeks. There was no significant medical 
history of allergy, drugs or history that alluded to 
helminth infection. Clinical examination revealed 
hepatomegaly and right-sided pleural effusion, without 
features of atopy, abnormal facies or eczema.  
 
Laboratory investigations: Full blood count 
demonstrated leukocytosis (65.2x10^9/l) and anaemia 
(8.5 g/dl). The differential count revealed an absolute 
neutrophilia (35,2x10^9/l), lymphocytosis 
(6.52x10^9/l), monocytosis (3.262x10^9/l) and 
eosinophilia (19.572x10^9/l). Total IgE was greater 
than 2000IU/ml. Investigations for parasitic infections 
and mycobacterial disease were negative. FISH analysis 
to exclude a myeloproliferative neoplasm and chronic 
eosinophillic leukaemia were negative for the 
Philadelphia chromosome and FIP1L-1 PDGFRA 
fusion gene. Bone marrow trephine showed complete 
effacement of normal marrow architecture by a mixed 
inflammatory infiltrate with classic Reed Sternberg 
cells suggestive of Hodgkin Lymphoma. 
 
Conclusion: Markedly elevated IgE in conjunction 
with a severe eosinophilia mandates an index of 
suspicion for Hodgkin Lymphoma. 
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881 ANESTHETIC IMPLICATIONS IN THE 
PATIENT WITH HEREDITARY ANGIOEDEMA. 
CASE REPORT 

S. Nieto-Martinez1, F. Huerta-Martinez2, A. Salvador-
Adriano1 
1Genetica de la Nutricion, 2Departamento de 
Anestesiologia Pediatrica, Instituto Nacional de 
Pediatria, Distrito Federal, Mexico 

Hereditary angioedema (HAE) is an inherited disorder 
consisting on angioedema episodes secondary to the 
uncontrolled activation of the classical complement 
pathway. This is a case report of a 13 years old female 
patient with HAE that underwent a dental extraction. 
The physical and blood tests of the patient were normal. 
Complement studies showed hypocomplementemia 
with low levels of C1 inhibitor. Ten days before the 
surgery the patient started Danazol 200mg opd. The day 
before surgery transfusion of fresh plasma was started. 
Following the arrival to the OR midazolam 2mg IV was 
started, with the sudden apparition of rash, immediately 
hydrocortisone was administrated, observing a decrease 
on the rash. The inhalatory induction continued with 
sevorane and fentayl. During the surgery the patient 
was stable and without sings of edema. After the 
surgery 5700 UI of Nadroparin were administrated. The 
patient was translated to the PICU. Six days after the 
patient was discharged. 
 
There are factors that can predispose the HAE 
sintomatology apparition: stress, dental procedures, 
infections and trauma. Among the anesthetics 
considerations it´s important to recognize and diagnose 
the disease and prevent the apparition of acute 
manifestations with the administration of Danazol and 
Fresh Frozen Plasma. The clinical manifestations 
affects the subcutaneous tissue of the face and upper 
airways among others. It´s important to mention that 
HAE doesn´t respond to treatment with steroids, due to 
the different physiopathology of HAE and the 
anaphylactic reactions. That´s what happened in this 
case , were the patient reactions favorably to 
hydrocortisone management. 
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TOPIC: AUTOIMMUNITY AND 
DYSREGULATION 
 
 
527 DISEASE ASSOCIATED MISSENSE 
MUTATIONS IN THE EVH1 DOMAIN DISRUPT 
INTRINSIC WASP FUNCTION CAUSING 
DYSREGULATED ACTIN DYNAMICS AND 
IMPAIRED DENDRITIC CELL MIGRATION 

A. Worth1,2, J. Metelo1, G. Bouma1, B. Vernay3, M. 
Fritzsche4, G. Charras5, A. Thrasher1,6, S. Burns1,6 
1Molecular Immunology Unit, University College 
London Institute of Child Health, 2Department of Bone 
Marrow Transplantation, Great Ormond Street 
Hospital NHS Trust, 3Neural Development Unit, 
University College London Institute of Child Health, 
4London Centre for Nanotechnology and Department of 
Physics, 5London centre for Nanotechnology and 
Department of Cell & Developmental Biology, 
University College London, 6Department of 
Immunology, Great Ormond Street Hospital NHS Trust, 
London, UK 

Introduction: Wiskott Aldrich Syndrome (WAS), 
results from loss of function mutations in the human 
haematopoietic cytoskeletal regulator gene WAS. 
Cellular defects include impaired migration and 
podosome formation. Missense mutations within the 
Ena-Vasp homology1 (EVH1) domain preserve low 
level WAS protein (WASp) expression, and confer a 
variable clinical phenotype. Although disruption of 
WASp-interacting protein (WIP) binding leads to 
enhanced WASp degradation in vivo, the intrinsic 
function of EVH1-mutated WASp (EM-WASp) is 
poorly understood.  
 
Objectives: To assess the intrinsic in vivo function of 
EM-WASp, independent of susceptibility to 
degradation.  
 
Methods: Using lentiviral transduction to force over-
expression of EM-WASp in WASp-null dendritic cells 
(DCs), we restored EM-WASp expression to levels 
equivalent to endogenous WASp. This enabled us to 
assess reconstitution of migration and podosome 
defects by EM-WASp.  
 
Results: EM-WASp is less efficient than WT-WASp at 
initiating podosome formation in DCs (13-23% vs 39% 
cells form podosomes, 17-18 vs 29 podosomes per 
cell). Podosomes formed in EM-WASp transduced cells 
demonstrate localisation of both WASp and WIP, 
however retention of EM-WASp within podosomes is 
impaired. EM-WASp transduced DCs also show 

reduced persistence of migration and cell shape 
abnormalities compared to WT.  
 
Conclusions: These data demonstrate that impaired 
WIP binding to EM-WASp causes an intrinsic defect in 
WASp function. WIP plays a critical role in keeping 
WASp within sites of podosome initiation, allowing the 
maturation of stable podosome clusters and effective 
cell migration. Strategies to treat patients with EVH1 
mutations based on inhibiting WASp degradation are 
therefore unlikely to reverse the immunedysregulation 
defects these patients develop. 
 
 
880 DEFECTIVE TH17 DEVELOPMENT IN 
MICE EXPRESSING AD-HIES ASSOCIATED 
MUTANT STAT3 

F. Rucci1, S. Blasi2, K. Ching2, D. Matthew1, S. Volpi1, 
L.D. Notarangelo1,3, J.P. Manis2 
1Division of Immunology, 2Joint Program in 
Transfusion Medicine, Department of Laboratory 
Medicine, Children's Hospital Boston-Harvard Medical 
School, 3The Manton Center for Orphan Disease 
Research, Children's Hospital, Boston, MA, USA 

Introduction: AD-HIES is a multi system primary 
immunodeficiency characterized by recurrent infections 
of lung and skin, elevated serum IgE, and abnormalities 
in bone and connective tissue. AD-HIES is caused by 
heterozygous dominant-negative mutations in the 
STAT3 gene. STAT3 has a critical role in regulating 
the differentiation of Th17 cells therefore important in 
the immunity against extracellular pathogens. Defective 
production of Th17 cytokines has been reported in AD-
HIES. 
 
Objectives: Model HIES in mice to elucidate the 
immunological abnormalities underlying the selective 
predisposition to specific infections seen in HIES. 
 
Aims: We sought to test the role of an AD-HIES 
associated STAT3 mutation on global lymphocyte 
development and function. 
 
Methods: We generated a mouse model where the 
R382Q mutation in the DNA binding domain of STAT3 
is expressed in a conditional, tissue specific fashion 
(AD-STAT3). 
 
Results: Lymphocytes obtained from AD-STAT3 mice 
expressed equivalent amounts of dominant negative and 
wild type STAT3 protein. Naïve CD4+ T cells cultured 
in vitro under Th17 polarizing conditions showed 
decreased IL17A, IL-21 and IL17F mRNA expression 
in mutant T cells compared to wild type T cells. In 
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contrast, no difference was found in IFN-g expression. 
In vitro antigen-activated peripheral blood T cells from 
immunized mice revealed a markedly defective IL17 
response in mutant mice. 
 
Conclusions: We have generated a mouse model for 
human HIES with a defective Th17 response in our 
AD-STAT3 mice similar to that seen in HIES patients. 
The characterization of lineage specific mouse models 
will help dissecting the cellular pathophysiology of the 
human disease. 
 
 
155 CHARACTERIZATION OF 
AUTOANTIBODY PROFILE AMONG PATIENTS 
WITH PRIMARY IMMUNODEFICIENCY 
SECONDARY TO RAG MUTATIONS 

J.E. Walter1,2, D. Matthew3, Y.N. Lee2, M. Recher4, L. 
Patrizi2, W. Al-Herz5, M. Cowan6, J. Puck6, J. 
Bleesing7, L. Filipovich7, T. Niehues8, C. Schuetz9, G. 
Drucker8, H. Malech10, S.S. De Ravin10, G. Uzel11, F. 
Facchetti12, A. Gennery13, H.M. Alenezi5, J. Chinen14, 
G. Dbaibo15, G. El Ghazali16, S. Pasic17, K. Chen18, K. 
Nadeau19, R. Abraham20, S. Giliani21, M. Balboni19, S. 
Browne11, L.D. Notarangelo2 
1Department of Pediatrics, Division of 
Allergy/Immunology, Massachusetts General Hospital 
for Children, Harvard Medical School, 2Department of 
Pediatrics, Division of Immunology, Children's 
Hospital Boston and Harvard Medical School, 
3Department of Pediatrics, Division of Immunology, 
Children’s Hospital Boston and Harvard Medical 
School, Boston, MA, USA, 4Department for Internal 
Medicine, University Hospital Basel, Basel, 
Switzerland, 5Allergy and Clinical Immunology Unit, 
Pediatric Department, Al-Sabah Hospital, Kuwait City, 
Kuwait, 6Department of Pediatrics, University of 
California, San Francisco (UCSF) School of Medicine 
and UCSF Children's Hospital, San Francisco, CA, 
7Department of Pediatrics, Children's Hospital Medical 
Center, Cincinnati, OH, USA, 8Centre for Child Health 
and Adolescence, Helios Klinikum Krefeld Academic 
Hospital, Heinrich Heine University of Düsseldorf, 
Duesseldorf, 9Department of Pediatrics and Adolescent 
Medicine, University Hospital Ulm, Ulm, Germany, 
10Laboratory of Host Defenses, 11Laboratory of 
Infectious Diseases, NIAID, National Institutes of 
Health, Department of Health and Human Services, 
Bethesda, MD, USA, 12Department of Pathology, 
University of Brescia, Brescia, Italy, 13Institute of 
Cellular Medicine, University of Newcastle, Newcastle 
upon Tyne, UK, 14Section of Allergy and Immunology, 
Department of Pediatrics, Texas Children's Hospital, 
Baylor College of Medicine, Houston, TX, USA, 

15Department of Pediatrics and Adolescent Medicine, 
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16Department of Immunology, Faculty of Medicine, 
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Introduction: Patients with Recombination Activating 
Gene (RAG) mutations present an unanticipated 
phenotypic diversity ranging from T-B- SCID to 
Omenn syndrome (OS), Leaky SCID (LS), combined 
immunodeficiency with granuloma formation and 
autoimmunity (CID-G) and idiopathic CD4 T cell 
lymphopenia (ICL). Previously, we and others have 
showed the presence of autoantibodies in murine 
models of hypomorphic Rag mutations.  
 
Objectives: The aim of this study was to characterize 
autoantibody diversity and its correlation with clinical 
and immunological phenotype among patients with 
RAG mutations.  
 
Methods: Sera from 26 patients with RAG mutations 
and matched controls were tested for the presence of 
autoantibodies using a microarray screening assay that 
samples for 84 different types of IgM and IgG 
autoantibodies. Analysis of the data was performed by 
MeV 4.5. 
 
Results: The 26 patients belonged to the following 
subgroups: SCID (n=2), OS (n=11), LS (n=7), CID-G 
(n=5), ICL (N=1). Autoantibodies were present in all 
patients with CID-G and some from OS and LS groups. 
Both organ-specific (thyroglobulin p=0.004), lupus 
(Ro/SSA (52kdal) p=0.003), anti-phospholipid 
syndrome associated and even anti-cytokine 
autoantibodies were more frequently found among 
patients with RAG mutations than in controls.  
 
Conclusions: The generation of autoantibodies is likely 
a multi-factorial process, driven by impaired receptor 
editing, tissues damage, apoptosis and an inflammatory 
cytokine milieu. While the clinical significance of these 
autoantibodies is yet to be determined, these data 
confirm that immune dysregulation is a prominent 
feature of disorders associated with hypomorphic RAG 
mutations. 
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213 B CELL SUBSETS PHENOTYPE IN 
AUTOIMMUNITY WITH 
IMMUNODEFICIENCY: ANALYSIS OF A 
LARGE COHORT OF PATIENTS WITH 
APECED SYNDROME 

A. Magnani1,2, A. Meloni3, M. Gattorno1, A. Martini1,2, 
E. Traggiai1,4 
1Laboratory of Immunology of Rheumatic Diseases, 
Pediatria II, G.Gaslini Institute, 2University of Genoa, 
Genoa, 3Pediatric Clinic II, Ospedale Microcitemico 
and Department of Biomedical and Biotechnological 
Science, University of Cagliari, Cagliari, Italy, 
4Translational Science Novartis Institute for Research 
in Biomedicine, Basel, Switzerland 

Introduction: Autoimmune polyendocrinopathy 
candidiasis ectodermal dystrophy (APECED) is a rare 
autosomal recessive syndrome due to mutations in 
AIRE gene, characterized by endocrinopathies, 
mucocutaneous candidiasis and serum auto-antibodies. 
Recently the selective susceptibility to C.albicans has 
been related to the presence of neutralizing IgG 
antibodies against IL-17F and IL-22. A T-cell 
independent mechanism of altered peripheral B-cell 
selection through increased BAFF has been proposed. 
This is of practical importance given the advances in 
immunotherapy targeting B-cells.  
 
Objective: To analyze B-cell subsets and related 
cytokines (BAFF, IL21) in a large cohort of APECED 
patients compared to age-matched controls, in order to 
understand whether an intrinsic alteration in B-cell 
compartment is present.  
 
Methods: Flowcytometric analysis of the following B-
cell subsets was performed in 12 patients from Italy, 
compared to age-matched controls: transitional, 
CD21low, naïve, IgM memory, switch memory, 
circulating plasmacells. IL-21 and BAFF serum levels 
and MoDCs supernatant were evaluated by ELISA 
assay.  
 
Results: Patients display with age a reduction of 
CD19+ peripheral B-cells accompanied by a significant 
defect in immature-transitional B-lymphocytes and 
increasing of CD21low and switch memory. Circulating 
plasmacells and IL21 serum levels are not significantly 
altered. Serum levels and secretion of BAFF by MoDCs 
upon IFN-γ stimulation were increased.  
 
Conclusions: Data show for the first time a significant 
deregulation of B-cells subsets in APECED patients, 
affecting principally transitional and switched memory 
B-cells, concomitantly with up-regulation of BAFF. 
Increasing the knowledge on B-cells in APECED 

improves the comprehension of autoimmunity 
pathogenesis in immunodeficiency and may allow the 
exploration of B-cell targeted therapy. 
 
 
369 WASP AND N-WASP REGULATE THE 
GERMINAL CENTER RESPONSE AND 
PRODUCTION OF AUTO-ANTIBODIES 

C. Dahlberg1, S. Petersen1, E.D. Jordö1, M. Baptista1, 
M. Karlsson1, S. Snapper2, L. Westerberg1 
1Department of Medicine, Solna, Karolinska Institutet, 
Stockholm, Sweden, 2Children's Hospital, Harvard 
Medical School, Boston, MA, USA 

Introduction: Wiskott-Aldrich syndrome (WAS) is a 
rare X-linked primary immunodeficiency in which 40-
70% of patients develop autoimmune manifestations.  
 
Objective: We hypothesized that mice lacking WASp 
family members have a skewed development and 
activation of B cells due to intrinsic B cell dysfunction 
and decreased protective shield of the splenic marginal 
zone to blood-borne antigens. 
 
Methods: To determine the role of WASp and the 
homologues molecule N-WASp in B cell biology we 
have used WASp knock out (WKO) mice and mice 
lacking WASp and N-WASp in B cells (cDKO mice). 
To induce breakdown of tolerance with emergence of 
auto-antibodies, we immunized mice with apoptotic 
cells. 
 
Results: Compared to reduced uptake and decreased 
immune response after non-self antigen immunization, 
WKO and cDKO mice had normal uptake of apoptotic 
cells in the marginal zone and formed large germinal 
centers after apoptotic cell immunization. However, 
compared to germinal center B cells in wildtype mice, 
B cells retained longer and proliferated less in germinal 
centers of WKO and cDKO mice, suggesting decreased 
capacity to undergo affinity maturation. When 
compared to wildtype mice, WKO and cDKO mice had 
significantly higher DNA-specific IgM antibodies 
before and after immunization with apoptotic cells. 
After repeated apoptotic cell immunizations the 
immunological tolerance was broken in wildtype mice 
that produced DNA-specific IgG1 antibodies, while 
WKO and cDKO mice failed to produce anti-DNA 
IgG1 antibodies.  
 
Conclusion: Our data show that mice lacking WASp 
family members respond to auto-antigens with low 
quality germinal center response and production of 
mainly auto-reactive IgM antibodies. 
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570 REDUCED TYPE I INTERFERON 
PRODUCTION BY DENDRITIC CELLS AND 
WEAKENED ANTIVIRAL IMMUNITY IN 
WISKOTT-ALDRICH SYNDROME PROTEIN 
DEFICIENCY 

G. Bouma1, P.A. Lang2,3, N. Shaabani3,4, S. Borkens5, 
S. Scheu5, S. Booth6, N. Honke3,4, D. Brenner2, A. 
Meryk3,4, M. Recher7, T.W. Mak2, P.S. Ohashi2, D. 
Hausinger3, G.M. Griffiths6, A.J. Thrasher1,8, K.S. 
Lang3,4 
1Molecular Immunology Unit, UCL Institute of Child 
Health, London, UK, 2Campbell Family Institute for 
Breast Cancer Research, Ontario Cancer Institute, 
Toronto, ON, Canada, 3Department of 
Gastroenterology, Hepatology and Infectious Diseases, 
University, Dusseldorf, 4Institute for Immunology, 
University, Essen, 5Institute for Medical Microbiology 
and Hospital Hygiene, University, Düsseldorf, 
Germany, 6Sir William Dunn School of Pathology, 
University, Oxford, UK, 7Clinical Immunology, 
University Hospital, Basel, Switzerland, 8Department of 
Immunology, Great Ormond Street Hospital NHS 
Foundation Trust, London, UK 

Introduction: The Wiskott Aldrich syndrome (WAS) 
is a rare X-linked primary immunodeficiency caused by 
absence of WAS protein (WASP) expression resulting 
in defective function of many immune cell lineages and 
susceptibility to severe bacterial, viral and fungal 
infections. Despite a significant proportion of WAS 
patients developing recurrent viral infections, 
surprisingly little is known about the effects of WASP 
deficiency on antiviral immunity.  
 
Objective: To evaluate the antiviral immune response 
in WASP deficiency in vivo. 
 
Methods: Viral clearance and associate 
immunopathology was measured following infection of 
WASP deficient (WAS KO) mice with lymphocytic 
choriomeningitis virus (LCMV). Induction of antiviral 
CD8+ T cell immunity and cytotoxicity was 
documented in WAS KO by temporal enumeration of 
total and antigen-specific T cell numbers. Type I 
interferon (IFN-I) production was measured in serum in 
response to LCMV challenge and characterized in vivo 
using IFN-I reporter mice crossed with WAS KO mice. 
 
Results: WAS KO mice showed reduced viral 
clearance and enhanced immunopathology during 
LCMV infection. This was attributed to both an 
intrinsic CD8+ T cell defect as well as defective priming 
of CD8+ T cells by dendritic cells. IFN-I production by 
WAS KO dendritic cells was reduced both in vivo and 
in vitro.  

Conclusions: These studies in a well-characterized 
model of persistence-prone viral infection reveal a 
critical deficiency of CD8+ T cell responses and suggest 
that abrogated production of IFN-I by dendritic cells 
may play an important contributory role to the 
immunodeficiency of the WAS. 
 
 
474 SEVERE AUTOIMMUNITY AND T+B-NK+ 
IMMUNODEFICIENCY IN A FAMILY WITH A 
BLOCK IN B CELL DEVELOPMENT 

E.J. Allenspach1,2, K. Golob1,2, J. Lu1,2, S. Anover-
Sombke2, A. Meyer-Bahlberg2, A. Brahmandam2, M.C. 
Hannibal1, A.M. Scharenberg1,2, S. Skoda-Smith1,2, D.J. 
Rawlings1,2, H.D. Ochs1,2, T.R. Torgerson1,2 
1University of Washington School of Medicine, 2Seattle 
Children's Research Institute, Seattle, WA, USA 

Introduction: Non-sporadic forms of early-onset 
autoimmunity are not well understood. We identified a 
non-consanguineous family with highly penetrant, 
early-onset severe autoimmunity and a T+B-NK+ 
combined immunodeficiency phenotype. Of 4 children, 
3 are affected with a similar clinical phenotype 
including early-onset sinopulmonary infections, 
susceptibility to CMV infections and significant early-
onset autoimmunity. One daughter died at 11 months 
from fulminant CMV hepatitis and one underwent a 
matched bone marrow transplant, which has been 
curative. Parents and unaffected sibling remain healthy 
and exhibit normal B cell development. 
 
Objective: Characterize the immunophenotype and 
molecular basis for this familial 
immunodeficiency/autoimmunity syndrome. 
 
Methods: Traditional immunological techniques and 
whole genome sequencing. 
 
Results: We identified a profound block in B cell 
development at the immature (CD19+CD24+CD38+) to 
mature (CD19+CD24-CD38mid) stage with marked B 
cell lymphopenia and no obvious defects in DNA repair 
pathways, or B cell calcium fluxes. Immunization with 
bacteriophage ΦX174 demonstrated poor 
immunoglobulin responses with only modest 
amplification and markedly decreased immunoglobulin 
class switching. All affected patients had grossly 
normal T cell and NK cell subsets, with only a modest 
decrease in effector memory T cells. Mitogen T cell 
proliferative responses were also normal, with TCR 
spectratyping showing a diverse T cell repertoire. 
Sequencing and western blot analysis of proteins 
involved in immunoglobulin gene rearrangement was 
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normal. Gamma-irradation revealed normal DNA repair 
responses by H2AX foci quantification. 
 
Conclusions: We have identified a family with 
abnormal B cell development, recurrent infections, and 
autoimmunity. Genomic approaches are underway to 
uncover the genetic basis of this disorder. 
 
 
159 XIAP DEFICIENCY: PHENOTYPIC 
DIVERSITY BEYOND HEMOPHAGOCYTIC 
LYMPHOHISTIOCYTOSIS 

C. Speckmann1, I. Bondzio1, K. Lehmberg2, A. 
Rensing-Ehl1, T. Vraetz3, B. Grimbacher1,4, M. Albert5, 
B.H. Belohradsky5, A. Hassan6, B. Strahm3, S. Schibli7, 
M. Lauten8, J. Meerpohl3, B. Rodeck9, C. Cale6, M. 
Elawad6, M. Lorenz10, U. zur Stadt11, K. Schwarz10, S. 
Ehl1 
1Center for Chronic Immunodeficiency, University 
Medical Center Freiburg, Freiburg im Breisgau, 
2Pediatric Haematology and Oncology, University 
Hospital Eppendorf, Hamburg, 3University Medical 
Center Freiburg, Freiburg im Breisgau, Germany, 
4Royal Free Hospital, University College London, 
London, UK, 5Ludwig Maximilians University, Munich, 
Germany, 6Great Ormond Street Hospital, London, UK, 
7Inselspital Bern, Bern, Switzerland, 8University 
Hospital Schleswig-Holstein Campus Luebeck, 
Luebeck, 9Marienhospital, Osnabrueck, 10Department 
of Transfusion Medicine and Immunogenetics, 
University of Ulm, Ulm, 11University Hospital 
Eppendorf, Hamburg, Germany 

Mutations in XIAP were initially described in patients 
with X-linked lymphoproliferative syndrome (XLP) but 
wild type SH2D1A and normal SAP expression. 
Derived from this, the primarily assumed clinical 
presentation of XIAP deficiency is EBV driven 
hemophagocytic lymphohistiocytosis (HLH) in boys 
accompanied by massive lymphoproliferation. In 
contrast to SAP deficiency (XLP1), XIAP deficient 
patients (XLP2) are reported to have frequent HLH 
relapses but no risk for developing lymphoma.  
 
We report clinical and immunological observations 
from a cohort of 16 patients, which expand the hitherto 
reported spectrum of the disease. While only 3 of our 
patients had (late-onset) HLH, the clinical presentations 
in the other patients included chronic inflammatory 
bowel diseases (Crohn- and coeliac disease-like), 
periodic fevers with but also without cytopenias, 
prolonged mononucleosis without HLH and CVID-like 
disorders. The most common clinical finding between 
the patients was splenomegaly, which occurred also in 
patients without (partial) HLH. Furthermore, flow 

cytometric analysis of XIAP expression proved to be a 
fast and reliable screening tool in suspected patients. In 
case of residual protein expression, activation-induced 
cell death (AICD) seems a useful diagnostic addition 
while the determination of NKT cells was not helpful. 
 
We will provide a detailed overview of the clinical and 
immunological parameters of our cohort as well as data 
on treatment and current outcome. Our observations 
suggest that XIAP deficiency can not only resemble 
XLP but present with various other aspects of immune 
dysregulation, pointing at functions of XIAP beyond 
the control of EBV and lymphoproliferation. 
 
 
177 LRBA GENE MUTATION IN A FAMILY 
WITH INFLAMMATORY BOWEL DISEASE 
AND COMBINED IMMUNODEFECIENCY 

A.A. Alangari1, A. Alsultan1, N. Adly2, M. Massaad3, 
I. Kiani1, A. Aljebreen1, E. Raddaoui1, A.-K. 
Almomen1, S. Al-Muhsen1, R.S. Geha3, F.S. 
Alkuraya1,2,4 
1King Saud University, College of Medicine, 2King 
Faisal Specialist Hospital and Research Center, 
Riyadh, Saudi Arabia, 3Children's Hospital Boston and 
Harvard Medical School, Boston, MA, USA, 4Alfaisal 
University, College of Medicine, Riyadh, Saudi Arabia 

Introduction: Clinical immunology has traditionally 
relied on accurate phenotyping of the patient's immune 
dysfunction for the identification of candidate gene(s) 
for sequencing and molecular confirmation. While this 
is also true for other branches of medicine, the marked 
variability in immune-related phenotypes as well as the 
highly complex network of molecules that confer 
normal host immunity are challenges that clinical 
immunologists often face in their quest to establish a 
specific genetic diagnosis.  
 
Objectives: To identify the underlying genetic etiology 
in a consanguineous family with chronic inflammatory 
bowel disease (IBD)-like disorder and combined 
immunodeficiency (CID). 
 
Methods: Exome sequencing followed by autozygome 
filtration. 
 
Results: A truncating mutation in LRBA, encoding 
Lipopolysaccharide-Responsive Beige-Like Anchor 
Protein, was identified as the most likely candidate 
variant in this family. 
 
Conclusions: The combined exome sequencing and 
autozygosity mapping approach is a powerful tool in 
the study of atypical immune dysfunctions. We identify 
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LRBA as a novel immunodeficiency candidate gene 
whose precise role in the immune system requires 
future studies. 
 
 
493 DECREASED NUMBERS AND INHIBITED 
FUNCTION OF REGULATORY T CELLS 
CD4+CD25+FOXP3+ (TREG) IN PATIENTS WITH 
MULTIPLE SCLEROSIS RESTORED AFTER 
INJECTIONS OF EXPANDED EX VIVO TREGS 

D. Eliseeva1, E. Lyssuk2, V. Mukhin2, A. Keskinov2, I. 
Zavalishin1, S. Bykovskaia2 
1Scientific Center of Neurology RAMS, 2Pirogov's 
Russian National Research Medical University, 
Moscow, Russia 

Introduction: Regulatory T cells control immune 
responses to self-antigens thereby preventing 
autoimmunity and limit responses to foreign antigens 
thereby minimizing T cell-mediated immunopathology. 
 
Objective: We aimed to study frequency and function 
of CD4+CD25+Foxp3+ T regs in patients with Relapsing 
Remitting Multiple sclerosis (RR-MS) during both 
remission and relapse; to expand patient's T regs ex 
vivo, and to perform pre-clinical trials. 
 
Methods: Fifty three patients including 27 consecutive 
relapsing-remitting patients were defined according to 
McDonald's criteria and diagnosed by EDSS scale. All 
patients had clinical remission and had not yet received 
treatment with corticosteroids or immunomodulatory 
agents. Patients' blood was phenotypically analyzed; 
proliferation of isolated CD4+CD25- T cells was 
measured by determining CFSE dye dilution in MLR. 
In order to expand T reg cells, patient's CD4+ T cells 
were cultured with autologous serum, stimulatory 
molecules and cytokines. 
 
Results: The levels of T reg cells in MS patients' blood 
were low during relapse (1, 29 ±0, 9 %) compared to 
the numbers of T reg cells in remission (2.47±1.7%) 
while a group of donors demonstrated higher numbers 
(3, 46±1, 5 %). We have shown a negative correlation 
between the stage of disease (EDSS) and content of T 
regs. The induced ex vivo T regs have phenotypic and 
functional characteristics of natural T regs: CD4+ 
(98.8±0.4%), CD4+CD25+Foxp3+ (93.1±3.4%), 
CD4+CD25+CTLA-4+ (86.6±4.4%).  
 
Conclusions The injections of expanded ex vivo 
CD4+CD25+Foxр3+ T reg cells led to growth of T regs 
in patient's blood and decrease of neurological 
deficiency. This procedure was safe and feasible. 
 

502 DOLICHYL PHOSPHATE CYCLE DEFECT 
AS A CAUSE OF CORTICOSTEROID 
RESISTANCE IN RHEUMATOID ARTHRITIS 

I. Kuznecovs1, G. Kuznecova2 
1Molecular Pathology, 2Institute of Preventive 
Medicine, Riga, Latvia 

Introduction: Dolichyl phosphate cycle (DPC) plays 
an essential role in cytokine glycosylation and in 
constancy of N-glycoproteins of the glucocorticoid 
receptors (GR).  
 
Objective: The present study was carried out to 
estimate the role of DPC in corticosteroid resistance in 
rheumatoid arthritis (RA) and possible effect of 
polyprenol. 
 
Methods: The samples obtained from 59 patients with 
RA: 34 patients with corticosteroid sensitive RA 
(CSRA) and 25 patients with corticosteroid resistant 
RA (CRRA). Dolichyl phosphate (DolP), Dolichyl 
phosphate N-acetylglucosamine-1-phosphate 
transferase (DPAGT1) activity, alpha- and beta-GR 
isoforms and P-glycoprotein (PG) MDR1 expression 
were measured in T-cells membranes. The intensity of 
glycoprotein synthesis in IL-10 was estimated based on 
the number of starting glycosylation complexes. 
 
Results: The synthesis of DolP was 8.8-10.5-fold 
decreased in T-lymphocytes in patients with CRRA and 
T-cells membranes contain 5,6 - 6,4% of P-
glycoprotein-170 as a resistance marker. CRRA T- cells 
differ from sensitive ones in PG content by 10-12 times. 
SRA T-cells treatment with Polyprenol returned DolP 
concentration and DPAGT1 expression to normal level. 
Polyprenol in the concentration 10-6 M aid 7-9-fold 
reducing P-glycoprotein-170 content in membranes of 
CRRA T-cells to 0,4-0,6%. T-cells from CRRA patients 
cultivated with corticosteroids and Polyprenol restore 
the possibility to induce IL-10 synthesis, enhanced the 
expression of alpha GP isoforms and made these cells 
more responsive to steroids. 
 
Conclusions: DolP is rate limiting mechanism of 
steroid resistance in RA and associated with a marked 
defect of GR glycosylation in T-cells.There is a 
hypothesis for polymorphism of DPAGT1 which blunts 
the response to steroids and substitutional therapy with 
glycosylation regulators. 
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731 EVIDENCE FOR A DIRECT ROLE OF ANTI-
SIGNAL RECOGNITION PARTICLE 
ANTIBODIES IN THE PATHOGENESIS OF 
NECROTIZING MYOPATHIES 

L. Drouot1, C. Bloch Queyrat2,3, O. Boyer1, O. 
Benveniste4 
1INSERM U905, Université, Rouen, 2Service de 
Médecine Interne / Institut de Myologie, Hôpital de la 
Pitié Salpétriêre, 3URC Paris Descartes Cochin 
Necker, 4P et M Curie Hôpital Pitié Salpétriêre 
Médecine Interne Institut de Myologie, Paris, France 

Background: Anti-SRP auto-antibodies (Abs) are 
associated with a severe necrotizing myopathy. 
(Arthritis Rheum. 2011,63(7):1961-71). The aim of this 
study is to investigate a possible direct role of anti-SRP 
Abs in the development of this myopathy.  
 
Methods: Muscle deposits of anti-SRP Abs were 
assessed by immunohistochemistry on normal mouse 
muscle tissues, by both light- and electron-microscopy, 
using different sources of anti-SRP Abs. Cytopathic 
effect of anti-SRP Abs was assessed on cultured 
primary human muscle cells (myotubes), using purified 
anti-SRP Abs or control polyclonal IgG , by 
measurement of total area covered by myotubes. In vivo 
effect of anti-SRP Abs was evaluated by intraperitoneal 
injection to immunosuppressed C57BL/6 mice of serum 
from anti-SRP+ patient or healthy donor, daily for 14 
days. Muscle strength was assessed by rotarod. 
 
Results: Immuno-stainings appeared as a punctuated 
intracellular signal within the endomysium with 
reinforcement at the membranes of myocytes. Electron-
microscopy revealed SRP reactivity, mostly located in 
the endoplasmic reticulum. Culture with purified anti-
SRP induced a dramatic decrease in the surface covered 
by myotubes (1.4x106 (anti-SRP) versus 3.6x106 
(polyclonal IgG) ; p=0.003). In vivo injection of anti-
SRP Abs resulted in a significant decrease in muscle 
strength (rotarod: 25 sec. versus 130 sec. ; p< 0.01).  
 
Conclusions: SRP is present in muscle and recognized 
by auto-Abs from patients, mostly on the endoplasmic 
reticulum. Anti-SRP auto-Abs have a direct cytopathic 
effect in vitro and induce, a decrease in muscle strength 
in vivo. These is the first experimental evidence that 
anti-SRP Abs may play a direct role in the pathogenesis 
of necrotizing myopathies. 
 
 
 
 
 

396 RECURRENT VULVOVAGINAL 
CANDIDIASIS (RVVC) AND STREPTOCOCCAL 
IMPETIGO IN A PATIENT WITH REDUCED 
IFNΓ AND INCREASED IL-17 PRODUCTION 

F.L. van de Veerdonk, H. Koenen, T.S. Plantinga, A. 
Hoischen, P. Arts, I. Joosten, J.W.M. van der Meer, J. 
Veltman, M.G. Netea, M. van Deuren 

Radboud University Nijmegen Medical Center, 
Nijmegen, The Netherlands 

Introduction: Defects in IFNγ and IL-17 production 
are associated with skin infections caused by Gram-
positive bacteria and mucosal Candida infections. 
These defects and infections are typically seen in 
patients with hyper-IgE syndrome (HIES). A patient 
with recurrent streptococcal impetigo and recurrent 
vulvovaginal candidiasis (RVVC), but not with typical 
HIES, was evaluated for IL-17 and IFNγ production. 
 
Objectives: To identify the immunologic and genetic 
defect in this patient. 
 
Methods: Cells isolated from this patient were assessed 
for their capacity to release monocyte-derived and 
lymphocyte-derived cytokines. Next generation 
sequencing analysis of 100 selected genes was 
performed to identify a genetic defect. 
 
Results: Cells isolated from the patient responded 
normally with monocyt-derived cytokines to bacterial 
and fungal stimuli, but displayed a severe functional 
defect in IFNγ production after stimulation with C. 
albicans or with Streptococcal cell wall extract (SCW). 
In contrast to patients with HIES, Candida induced a 
markedly increased Th17 response in the patient 
compared to healthy controls. Treatment with 
recombinant IFNγ in vitro reduced the hyper-IL-17 
response, and treatment with IFNγ significantly 
improved the RVVC in this patient. Next generation 
sequencing of all exons of 100 genes involved in the 
IFNγ and IL-17 pathway showed a rare SNP in PRKD3. 
 
Conclusions: Impetigo and RVVC in this patient was 
associated with a dysregulation of IL-17 and IFNγ 
production by T helper cells in response to Candida and 
SCW, and IFNγ treatment was beneficial in this setting. 
The rare PRKD3 SNP is currently being investigated 
for causality. 
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487 PLASMACYTOID DENDRITIC CELLS 
HAVE NORMAL FUNCTION IN PATIENTS 
WITH COMMON VARIABLE 
IMMUNODEFICIENCY  

E. Taraldsrud1,2, Y. Fløisand3, P. Aukrust2,4, H. 
Rollag5, B. Fevang2,4, J. Olweus1 
1Department of Immunology, Institute for Cancer 
Research, Oslo University Hospital, Radiumhospitalet, 
2University of Oslo, Research Institute of Internal 
Medicine, Oslo University Hospital, Rikshospitalet, 
3Department of Hematology, Oslo University Hospital, 
4Section of Clinical Immunology and Infectious 
Diseases, Oslo University Hospital, Rikshospitalet, 
5Department of Microbiology, University of Oslo and 
Oslo University Hospital HF, Rikshospitalet, Oslo, 
Norway 

Introduction: Dendritic cells (DC) are crucial for 
shaping immunity and interact with T- and B cells. Low 
numbers of plasmacytoid DC (pDC) with impaired 
functionality have previously been reported in 
peripheral blood from patients with common variable 
immunodeficiency (CVID), pointing to a potential role 
in their impaired immunity. 
 
Objectives: To quantify and explore the function of 
naturally occurring DC to define their roles in CVID. 
 
Methods: Peripheral blood mononuclear cells from 20 
CVID patients and 18 healthy controls were activated 
by cytomegalovirus or TLR ligands CpGA (TLR9) and 
R848 (TLR7), followed by measurements of chemokine 
receptor expression, adhesion ligands, co-stimulatory 
ligands and cytokine secretion in DC subsets. 
 
Results: CVID patients had significantly lower 
absolute numbers of pDC and myeloid DC (mDC) 
compared to controls, but there was no significant 
difference in IFNα or IL12 secretion (Fig1) or in 
expression of CCR7 and CD62L between the groups at 
the single cell level. Measurements in bone marrow 
from 12 patients demonstrated no significant correlation 
between percentage of immature pDCs in the CD34+ 
progenitor population and numbers of pDC in 
peripheral blood. 
 
Conclusion: We have confirmed that patients with 
CVID have low numbers of pDC and mDC, but in 
contrast to previous studies we find that these subsets 
function normally. The low DC numbers could be 
secondary to a pathological peripheral distribution, as 
there were no indications of defects in pDC 
development in the bone marrow. 

 
[Fig 1] 

 
 
 
592 CHARACTERIZATION OF THE FUNCTION 
AND CO-EXPRESSION PATTERNS OF HUMAN 
FOXP3 ISOFORMS AND THEIR ROLE IN IPEX 
SYNDROME DEVELOPMENT 

G. Darrasse-Jèze1, M.-A. Bessard1, K. Kaci1, F. Rieux-
Laucat2, D. Klatzmann3, A. Fischer1,2, M. Cavazzana-
Calvo1,2 
1Inserm-AP/HP CIC Biothérapie Necker-HEGP-
Cochin, 2Inserm U768, Université Paris Descartes-
Sorbonne Paris Cité, Institut Imagine, 3Immunology-
Immunopathology-Immunotherapy, UMR 7211 
(UPMC/CNRS), U 959 (INSERM), Université Pierre et 
Marie Curie, Sorbonne Universités, Paris, France 

IPEX syndrome is a rare X-linked recessive disorder 
that leads to fatal autoimmunity. This disease is due to 
mutations in the FOXP3 gene, which plays a critical 
role in the development and function of the regulatory 
T-cells (Tregs) that maintain self-tolerance. In order to 
identify which cell subsets and which isoforms of 
FOXP3 should be targeted in the context of an IPEX 
gene therapy, we are evaluating levels of expression 
and distribution of FOXP3 isoforms in normal human 
T-cell subsets at the single-cell level by multiplex RT-
qPCR. We observe that expression of the isoforms is 
not restricted to Tregs, but can also be detected in naïve 
and activated/memory helper (Th) and in 
activated/memory CD8+ T-cells. Individual T-cell 
subsets display a distinct pattern of co-expression for 
each of the FOXP3 isoforms, and this pattern is 
modulated in response to inflammatory or autoimmune 
stimuli. To determine the therapeutic potential of FoxP3 
isoforms in the development of gene therapy for IPEX 
patients, we are evaluating the effects of lentiviral gene 
transfer into FoxP3-deficient T-cells of normal or 
mutant isoforms of FOXP3, individually or in 
combination. We observe that normal FOXP3 isoforms 
can induce regulatory function in Th cells. Our work 
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supports the view that lack of FOXP3 expression in the 
effector T-cell populations in IPEX may contribute to 
the pathogenesis of the disease and suggests that 
FOXP3 deficiency can be corrected by gene transfer of 
the appropriate FOXP3 isoforms into conventional T-
cells, which has important implications for the 
treatment of IPEX patients. 
 
 
755 SCID-LIKE SYMPTOMS IN A PATIENT 
WITH CHRONIC MUCOCUTANEOUS 
CANDIDIASIS CAUSED BY STAT1 MUTATION 

M. Dullaers1, V. Bordon2, K. De Waele3, I. Meyts4, L. 
Moens5, X. Bossuyt5, K. Vermaelen1, B. Lambrecht1, F. 
De Baets6, F. Haerynck6 
1Laboratory for Immunoregulation, Dept Pulmonary 
Medicine, Ghent University, 2Department of Pediatric 
Hematology-Oncology, 3Department of Pediatric 
Endocrinology, Ghent University Hospital, Gent, 
4Department of Pediatric Immunology, University 
Hospital Leuven, 5Experimental Laboratory 
Immunology, University Hospital, Leuven, 6Department 
of Pediatric Immunology and Pulmonology, Ghent 
University Hospital, Gent, Belgium 

Introduction: Chronic mucocutaneous candidiasis 
disease (CMCD) is characterized by recurrent or 
persistent Candida albicans infections sometimes 
associated with thyroid autoimmunity caused by 
autosomal dominant IL-17F or autosomal recessive IL-
17RA deficiency. We studied a girl from non-
consanguineous tsjetsjen parents with APECED-like 
(Autoimmune polyendocrine syndrome) symptoms. At 
4 months, she presented with SCID-like symptoms 
including pneumonitis with Pneumocystis jiroveci, 
cytomegalovirus and Candida albicans isolated from 
lung aspirate. She developed CMCD and autoimmune 
hypothyroidism two years later. 
 
Objective: To identify the genetic cause of this CMCD, 
we tested defects in AIRE, dectin-1 and stat1. 
 
Methods: Routine and specialized immunological 
blood tests were performed. DNA sequencing was done 
on genomic DNA. 
 
Results: T and B lymphocytes, T regulatory cells and 
foxp3 expression and lymphocyte transformation 
against mitogens and candida were normal. Antibodies 
against Interferon-O were negative. Sequencing of the 
AIRE gene revealed 3 polymorphisms but no 
deleterious mutations. CMC can also be caused by 
defects in dectin-1 and stat1, both involved in the 
IL17/IL22 axis. Dectin-1 expression was normal on 
monocytes and blood dendritic cells. Triggering of 

PBMC with dectin-1 ligand curdlan resulted in normal 
levels of IL6 but defective IL17 production. Upon SEB 
stimulation of PBMC, both IL17 and IL22 production 
were strongly impaired, suggesting a defect 
downstream fungus recognition. Sequencing of the 
STAT1 gene revealed a deletion in exon 10. Further 
DNA cloning and analysis is pending. 
 
Conclusion: We report the first description of a girl 
with SCID-like features as the initial presentation of 
CMCD caused by a STAT1 mutation. 
 
 
806 SIGNIFICANCE OF G306D, A NOVEL 
MUTATION IN THE PORE FORMING (MACPF) 
DOMAIN OF PERFORIN ASSOCIATED TO 
FHL2 

J. Gil1, R. Urrea1, A. Fernández-Teijeiro2, C. 
Rodríguez-Sainz1, O. Alvarez-Riego1, S. García-
Obregon3, I. Martínez-Río1, K. Risma4, I. Astigarraga3 
1Immunology, Hospital General Universitario Gregorio 
Marañón, Madrid, 2Pediatric Oncohematology, 
Hospital Virgen de la Macarena, Sevilla, 3Pediatrics, 
Hospital Universitario de Cruces, Bilbao, Spain, 
4Division of Allergy and Immunology, Cincinnati 
Children's Hospital Medical Center, Cincinnati, OH, 
USA 

Introduction: The molecular mechanism underlying 
the pathogenicity of membrane attack complex/perforin 
(MACPF) domain mutations in Familial 
Hemophagocytic Lymphohistiocytosis type 2 (FHL2) is 
poorly understood. A heterozygous mutation 
(c.916G>A) affecting the amino acid (G306S) sequence 
of perforin has been previously reported in two adult-
onset HLH patients. 
 
Aim: To predict the functional impact of the novel 
mutation G306D. 
 
Patient and methods: A 19 months-old HLH patient 
from a consanguineous family showed absent perforin 
expression (BD Biosciences) and a homozygous c. 
917G>A mutation in PRF1 leading to p.G306D. The 
patient underwent cord blood HCT but died 150 days 
post-HCT. We built a homology model of human 
perforin based on murine perforin structure using 
FoldX. With the same algorithm, we calculated the 
energetic cost of the mutation (change in free energy -
ddG- , stability) respect to the wild type form. High 
ddG values would indicate a higher probability for 
folding problems and/or conformational changes, and 
thus a functional/pathogenic impact. 
 
Results: FoldX stimated a ddG value for G306D equal 
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to +9 Kcal/mol, predictive of severe destabilization. 
This suggests that G306D could result in severe folding 
problems, as supported by the null perforin expression 
exhibited by flow cytometry. 
 
Conclusions: The deleterious effect of this new 
homozygous mutation would be non-specific of the 
function of MACPF domain, i.e. pore formation. 
Rather, G306D could lead to cytotoxic deficiency by 
gross misfolding and degradation. In silico tools could 
be useful to explain the effect of mutations in PRF1 and 
-along with classical in vitro studies- to search for more 
specific therapeutic approaches in FHL. 
 
 
385 DECREASED 
CD4+CD25HIGHFOXP3+CD127LOW T 
REGULATORY CELL LEVELS IN 
ASSOCIATION WITH LYMPHOPENIA 
PREDICT POOR OUTCOME IN SEVERELY ILL 
NEWBORNS 

L. Pankratyeva1, V. Mukhin2, M. Degtyareva1, S. 
Bykovskaia2 
1Department of Neonatology, 2Department of 
Regenerative Medicine, Pirogov's Russian National 
Research Medical University, Moscow, Russia 

Background: The role of regulatory 
CD4+CD25highFoxp3+CD127low T-cells (Тregs) in the 
control of complications related to preterm birth has 
been poorly defined.  
 
Aim: To determine whether quantification of peripheral 
blood (PB) Tregs could be used as an indicator of 
severe neonatal complications.  
 
Methods: We observed 70 preterm neonates (23-34 
weeks' gestation) admitted to NICU and 30 healthy 
term neonates. Tregs were analyzed on day 1, 5-7, 14-
16, 30 by multicolor flow cytometry (MACSQuant, 
Miltenyi Biotec, Germany).  
 
Results: The median Treg level was increased in 
preterm cord blood samples (3.7[3.1%;4.5%] vs 
1.5[1.1%;2.7%], p=0.025). PB of preterm infants 
contained a higher proportion of Tregs on days 5-7 in 
contrast to term samples (7.4[5.8%;8.7%] vs 
2.5[1.9;3.1], p< 0.001). Premature neonates were 
divided into 3 groups according to Treg cell counts 
assessed on days 5-7 of postnatal life:  
 
group1 (n=35) - neonates with median proportion of 
circulating Tregs (Me[Q1-Q3]=7.4[5.8%;8.7%]);  
group2 (n=18) - high proportion of Tregs (Q3-
Max=8.8%-14.2%);  

group3 (n=17) - low proportion of Tregs (Min-
Q1=2.5%-5.7%).  
 
Compared with group1, infants in groups 2 and 3 
experienced a higher incidence of necrotizing 
enterocolitis (NEC, p1-2=0.009; p1-3=0.017). The 
progression to stage IIA NEC was diagnosed in 55% of 
neonates in group2 and 62.5% in group3 (p>0.05). 
Infants in group3 had a progression to severe NEC with 
intestinal perforation in 80% of cases in comparison 
with 0% of perforation in group2 (p< 0.05). Patients 
with low Tregs experienced a higher incidence of 
lymphopenia (p1-2=0.001; p1-3=0.015).  
 
Conclusion: Estimation of Tregs could be a reliable 
test for the prediction and diagnosis of severe neonatal 
complications. 
 
 
403 X-LINKED DYSGAMMGLOBULINEMIA 
CAUSED BY HYPOMORPHIC XIAP MUTATION 

N. Nishida1, X. Yang1, H. Kanegane1, K. Sanayama2, 
K. Goi3, K. Sugita3, K. Kato4, T. Miyawaki1 
1Department of Pediatrics, University of Toyama, 
Toyama, 2Department of Pediatrics, Narita Red Cross 
Hospital, Narita, 3Department of Pediatrics, University 
of Yamanashi, Yamanashi, 4Division of Hematology 
and Oncology, Ibaraki Children's Hospital, Mito, 
Japan 

Introduction: XIAP gene is recognized as the causative 
gene for X-linked lymphoproliferative syndrome (XLP) 
type 2 or XIAP deficiency. It is a primary 
immunodeficiency characterized by a particular 
vulnerability toward Epstein-Barr virus (EBV) 
infection, frequently resulting in hemophagocytic 
lymphohistiocytosis (HLH). The clinical feature is 
variable, while dysgammalglobulinemia is one of the 
common features in this disease.  
 
Objective: In our cohort of XIAP deficiency, we 
noticed that XIAP-deficient patients carrying 
Glu349del mutation developed 
dysgammalglobulinemia. To make clear the genotype-
phenotype correlation, we investigated immunological 
studies.  
 
Methods: Blood samples and clinical informations 
were collected in this study. We searched for the 
patients with XIAP deficiency by gene and protein 
analysis. Naïve and memory B cell subsets were 
analyzed by 3-color flow cytometry.  
 
Results: Four patients from 3 unrelated families had 
Glu349del mutation in the XIAP gene, the patients 
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showed normal XIAP protein expression. All the 
patients presented with dysgammalglobulinemia but did 
not show HLH. Although one patient developed 
aplastic anemia, It worth mention that 
dysgammalglobulinemia is the only clinical feature of 
the other patients. Three of 4 patients demonstrated 
ruduced number of memory B cells as well as the 
patients with common variable immunodeficiency.  
 
Conclusion: We showed a genotype-phenotype 
correlation in a subset of XIAP-deficient patients. 
Patients carrying Glu349del mutation in XIAP may 
develop X-linked dysgammalglobulinemia. 
 
 
413 INFECTION RISK AND IMMUNE 
FUNCTION IN AN ANCA ASSOCIATED 
VASCULITIS COHORT 

A. Richter, M. Morgan, J. Flint, M. Cobbold, M. 
Drayson, L. Harper 

Immunity and Infection, University of Birmingham, 
Birmingham, UK 

Introduction: Infection is a frequent complication in 
patients with ANCA associated vasculitis (AAV) and is 
associated with increased mortality.  
 
Objectives: To determine immune function of an AAV 
cohort, in remission, by:  
 
1) determining the rate of and risk factors associated 
with infection and  
 
2) to examine response to conjugate and polysaccharide 
vaccination.  
 
Methods: Infection rates, clinical and immune function 
data were retrospectively gained from patient records. 
Patients were vaccinated with Prevnar, Men 
A,C,W135,Y and 4 week later Mentiorix and functional 
antibody titres measured at 4, 8 and 16 weeks by 19 
plex assay.  
 
Results: Infection rates were determined in 89 patients 
with a median of 5 years follow up. Infections were 
documented in 90% of patients and in 57% at least 1 
hospital admission. Overall rates were 1.5 
infections/year and 0.9 serious infections/year. Ever 
having a IgG < 5g/L was significantly associated with 
an increased risk of infection. 92 patients received 
vaccination. 22% had IgG< 6g/L at vaccination which 
was associated with low pneumococcal antibodies, low 
CD19 and CD4 counts and increased age. Functional 
antibody titres against all serotypes included in the 
vaccines improved variably from baseline following 

vaccination. Factors associated with inadequate 
responses (< 0.35ug/ml pneumococcus, < 0.1u/ml 
meningococcus and haemophilus) included baseline 
IgG< 6g/L (p=0.017), and a combination of low CD19 
and CD4 cells and low IgG (p=0.039). 
 
Conclusion: A high number of patients with AAV 
suffer a secondary immunodeficiency, are at risk of 
infection and do not mount adequate vaccine responses 
resulting in significant morbidity and mortality. 
 
 
629 FOLLICULAR BRONCHIOLITIS AND 
ATYPICAL PHENOTYPE ASSOCIATED WITH 
CD25 DEFICIENCY 

A.G. Seminario1, A. Gomez Raccio1, I. Moreira1, L. 
Filardi1, D. Diaz Balve1, A.L. Garcia1, V.P. Natoli1, D. 
Di Giovanni1, M.I. Gaillard1, F. Rieux Laucat2, L. 
Bezrodnik1 
1Immunology, Dr. R. Gutierrez Children Hospital, 
Buenos Aires, Argentina, 2Immunology, Necker 
Hospital, Assistance Publique-Hôpitaux de Paris, 
Paris, France 

Introduction: CD25 Deficiency results in 
autoimmunity, enteropathy, lymphoproliferation and 
severe atopic dermatitis.  
 
Objective: Case report: girl who survived after 4 
years with atypical phenotype of CD25 deficiency.  
 
Methods: Serum Immunoglobulin levels measured by 
kinetic nephelometry. Peripheral blood lymphocyte 
subsets: Naive and memory T-cell, Naive and memory 
B-cell and NK cell determined by 4-color flow 
cytometry. Tregs (CD4CD25FOXp3+). 
Lymphoproliferation assays: phytohemagglutinin 
(PHA)- stimulated T-cell proliferation. Lymphocytes 
stimulated with aCD3 in presence of IL2 were stained 
with antibodies to CD69, CD25, CD122 and CD132. 
Antinuclear antibodies (ANA), anti-neutrophil 
cytoplasmic antibodies (ANCA) measured by 
immunofluorescence.  
 
Results: An adopted five-year-old girl with severe 
atopic dermatitis, chronic diarrhea since first month of 
life, several respiratory infections and varicella. At 4 
years of age: pneumonia with poor evolution needing 
permanent oxygen therapy. Lung biopsy: follicular 
bronchiolitis with lymphocyte hyperplasia. 
Immunology evaluation: Hypergammaglobulinemia, 
IgG4 absent, impaired specific polysaccharide response, 
ANA positive in high titers (speackled pattern), ANCA-
C positive. Normal counts of lymphocyte subsets, low 
memory B cells. Low Treg cells. Activation of CD4 
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lymphocytes showed CD69 expression but not CD25 
up-regulation. Lymphoproliferation assays: normal. 
Molecular study: mutation in the IL-2 receptor subunit 
CD25 homozygous mutation missense (c. 122 a>c; p. 
Y41S).Immunossuppression with solumedrol pulses 
and mofetil micofenolate plus an antibiotic prophylaxis 
were started. Owing to this treatment, her condition 
improved, so oxygen therapy was no longer necessary. 
Waiting for Stem cell transplantation  
 
Conclusion: We have described the case of a patient 
with CD25 deficiency with an unusual phenotype 
without evidence of endocrinopathies. 
 
 
725 THE FIRST DESCRIPTION OF A SOMATIC 
K-RAS MUTATION IN ALPS-LIKE SPANISH 
PATIENT 

L. Martinez-Martinez1, M.V. Rubiales1, I. Badell2, O. 
de la Calle-Martin1 
1Immunology, 2Pediatrics, Hospital Sant Pau - UAB, 
Barcelona, Spain 

Introduction: Autoimmune lymphoproliferative 
syndrome (ALPS) is a genetic disorder of lymphocyte 
apoptosis characterized by early onset of 
lymphoproliferation and autoimmune cytopenias. ALPS 
is related to several genetic defects, but most patients 
(>70%) had dominant mutations affecting the FAS 
protein. A few patients present similar clinical 
manifestations without elevated levels of double 
negative T cells (DNT: CD3+TCRαβ+CD4-CD8-), the 
hallmark in patients with ALPS-FAS. 
 
Aims: To identify the genetic alteration in a patient 
clinically compatible with ALPS (lymphoproliferation 
and autoimmuninty). 
 
Methods: The patient, a 4-years-old boy of non-
consanguineous parents, presented large splenomegaly, 
multiples adenopathies and autoimmune pancytopenia 
(anemia, neutropenia and thrombocytopenia) since 2 
years-old. The patient also suffered several episodes of 
fever and infections. Immunosuppression and IVIG 
treatment were established achieving a general health 
improvement, including a reduction of spleen. 
Lymphocyte subpopulations were determined by flow 
cytometry. Analysis of FAS, FASL, CASP-8 and CASP-
10 genes were performed in DNA from peripheral 
blood, whereas N-RAS and K-RAS genes were analyzed 
both in DNA from peripheral blood and buccal swab 
cells. 
 
Results: The patient presented normal levels of DNT 
cells (1%), but B cell lymphocytosis and substantial 

monocytosis. Analysis of different ALPS-related genes 
showed a heterozygous substitution in the K-RAS gene 
(p.G13D) in DNA from peripheral blood. The mutation 
was not present in DNA from non-hematopoietic cells, 
indicating that the patient presented a somatic mutation. 
This mutation has been previously described also in 
ALPS like patients. 
 
Conclusions: We report a novel patient with a somatic 
mutation in the K-RAS gene (p.G13D). 
 
 
789 SUCCESSFUL TREATMENT WITH 
SIROLIMUS IN PATIENTS WITH 
REFRACTORY AUTOIMMUNE 
LYMPHOPROLIFERATIVE SYNDROME 

F. Haerynck1, K. Logghe2, V. Bordon3, B. Neven4, F. 
Rieux-Laucat4, F. De Baets1 
1Pediatric Immunology and Pulmonology, Ghent 
University Hospital, Ghent, 2Pediatrics, H Hart 
Hospital, Roeselare, 3Pediatric Hemato-oncology and 
Bone Marrow Transplantation Unit, Ghent University 
Hospital, Ghent, Belgium, 4Inserm U768, Hopital 
Necker-Enfants Malades, AP-HP, Paris, France 

Introduction: Autoimmune lymphoproliferative 
syndrome (ALPS) is a genetic disorder of T cell 
dysregulation caused by a defect in Fas-mediated 
apoptosis. It is characterized by lymphadenopathy, 
splenomegaly and auto-immune cytopeniae. 
 
Objective: ALPS patients have been treated with 
different immunosuppressive agents with variable 
effect. Sirolimus, a mTOR inhibitor, is effective in 
mouse ALPS models and in some reported ALPS 
patients. We report 2 ALPS patients with good response 
on sirolimus treatment. 
 
Results: A 15 year old boy with ALPS (C157X 
mutation exon 5 of TNFRF6 gene) presented with 
persistent generalized lymphadenopathies, 
splenomegaly, neutropenia, thrombocytopenia and 
anemia. Pyrimethamine and Sulfadoxine was 
interrupted due to allergic reactions. Corticosteroids 
were refused because of growth retardation. No 
improvement was achieved with mycophenolate mofetil 
(MMF) and subsequently, sirolimus ( 2mg/m²/day ) was 
started 2 years ago. Recently, he developed 
autoimmune hypothyroidism. A 11 year old boy with 
ALPS, hypogammaglobulinemia, IgG2 subclass and 
specific polysaccharide antibody deficiency, developed 
several episodes of autoimmune thrombocytopenia 
unlike Pyrimethamine and Sulfadoxine treatment. 
Tapering of corticosteroids resulted in relapse of 
autoimmune cytopenia. One year ago, sirolimus was 
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started (2 mg/m²/day) and increased to 3 mg/m²/day 
according to plasma levels (5-15 ng/ml). 
 
In both patients, 1 month after adequate sirolimus 
serum levels, a decrease of lymphadenopathies and 
complete resolution of autoimmune cytopenia occurred. 
 
Conclusion: Sirolimus is an effective treatment in 
severe ALPS patients who are refractory to MMF or are 
corticosteroid dependent. Sirolimus induces apoptosis 
via intrinsic pathway and increases peripheral 
regulatory T cells in contrast to other 
immunosuppressive drugs. 
 
 
813 ANALYSIS OF REGULATORY T CELLS 
CD4+CD25HIGHCD127LOW/-FOXP3+ IN A 
COHORT OF PATIENTS WITH 22Q11.2 
SYNDROME 

S. Corrente1,2, P. Puliafito1, S. Di Cesare1, M.L. 
Romiti2, P. Ariganello1, A. Simonetti1,2, P. Rossi1,2, C. 
Cancrini1,2 
1Department of Pediatrics, University of Rome Tor 
Vergata, Children's Hospital Bambino Gesù, 2Division 
of Pediatrics, Univerisity of Tor Vergata, Rome, Italy 

Introduction: Regulatory T-cells (Tregs), defined as 
CD4+CD25highCD127 lowFOXP3+, play a critical 
role in the maintenance of self-tolerance and in the 
development of autoimmune diseases. Quantitative 
and/or functional defects of Treg cells have been 
reported in PID with autoimmunity. Tregs decreased 
frequencies have been reported in 22q11.2 deletion 
syndrome (Del22). T-cell lymphopenia, increased 
susceptibility to infections and impaired Treg 
functionality could contribute, in some patients, to the 
development of autoimmune diseases. 
 
Aim: To determine the frequencies of Tregs in a cohort 
of Del22 patients, in order to correlate it with clinical 
symptom and development of autoimmunity.  
 
Methods: Standard immunological evaluations and T-
cell repertoire distribution were performed on PBMC of 
23 Del22 children. Tregs frequency was assessed by 
flow cytometry compared to age matched controls. 
 
Results: Interestingly, no difference was observed in 
Tregs frequencies between Del22 patients and healthy 
controls contrary to what previuosly reported, although 
Tregs absolute counts (4-92 cells/uL, p< 0,002) were 
decreased in Del22 children as expected in 
lymphopenic patients. One patient, presenting 
autoimmune manifestations (thyroiditis and arthrytis 

reumatoides), showed persistent increase of Treg 
percentage (11.6%) compared to controls. 
 
Conclusion: We report a normal frequency of Tregs in 
Del22 patients in contrast to previous reports. This 
could due to different surface markers used, although a 
larger cohort of Del22 patients will be studied. A 
functional defect cannot be excluded, so further 
investigations to evaluate specific markers for Treg 
cells such as TSDR demethylation or suppressive Tregs 
test will be performed to better define Treg-cells 
functionality. 
 
 
375 GRANULOMATOUS INFLAMMATION AT 
PRESENTATION OF SEVERE T CELL 
IMMUNODEFICIENCY DUE TO RMRP 
MUTATION (CARTILAGE-HAIR HYPOPLASIA) 

L.J. McCann1, J. McPartland2, D. Barge3, L. Strain4, E. 
Calonje5, J. Verbov6, A. Riordan7, D. Bourn4, M. 
Wright8, C. Bacon9, G. Kokai2, M. Abinun10,11 
1Paediatric Rheumatology, 2Pathology, Alder Hey 
Children's NHS Foundation Trust, Liverpool, 
3Immunology, 4Northern Molecular Genetics Service, 
Institute of Genetic Medicine, Newcastle Upon Tyne 
Hospitals NHS Trust, Newcastle Upon Tyne, 5St John's 
Institute of Dermatology, St Thomas' Hospital, London, 
6Dermatology, 7Infectious Diseases, Alder Hey 
Children's NHS Foundation Trust, Liverpool, 8Institute 
of Genetic Medicine, 9Cellular Pathology, 10Paediatric 
Immunology, GNCH/RVI, Newcastle Upon Tyne 
Hospitals NHS Trust, 11Primary Immunodeficiency 
Group, ICM, Newcastle University, Newcastle Upon 
Tyne, UK 

Introduction: Clinical presentation of cartilage-hair 
hypoplasia (CHH) is ´classically´ that of short-limbed 
skeletal dysplasia. Some patients have defects in cell-
mediated immunity and/or antibody production.  
 
Aims: Granulomatous inflammation has recently been 
reported as a new clinical feature of CHH. We report a 
further patient with mutation in RMRP (RNase 
mitochondrial RNA processing endoribonuclease) gene 
who presented with granulomatous skin lesions, severe 
T cell immunodeficiency and short stature, but no other 
skeletal features characteristic for CHH. 
 
Case presentation: A 2.5 yr female, the first child of 
unrelated Caucasian parents, presented with 12 months 
history of slowly progressive painless erythematous 
skin lesion (right arm and leg). Fully vaccinated (except 
BCG) and previously investigated for short stature 
since birth. 
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Results: Raised inflammatory markers, severe 
neutropaenia, lymphopaenia, non-haemolytic anaemia, 
elevated serum IgM; ANA, ds-DNA, ENA, anti-
neutrophil antibodies: negative; EBV VCA-IgM/IgG, 
CMV-IgG: present. Neutrophil oxidative burst, vaccine 
responses (HiB, Tet, Pneumo), bacterial/fungal 
cultures, chest/bone radiography, abdominal ultrasound: 
negative/normal. Bone marrow aspiration: ´reactive´. 
Skin biopsy: lympho-histiocytic infiltrate, poorly 
formed granulomas, no giant cells, T cell clonality; 
mycobacterial, fungal, EBV PCR/stains: negative. 
Severe T cell immunodeficiency (absence of 'naïve' and 
very high % of 'activated' TCR-gamma/delta T cells, 
skewed TCR-Vbeta family usage, reduced PHA 
proliferation). EBV viraemia (10e4 copies/ml) and 
progress to abdominal EBVLPD (good response to 
rituximab; for HSCT. Two heterozygous RMRP 
mutations confirmed. 
 
Conclusions: Screening for RMRP mutations should 
be part of immunological evaluation of patients with 
'severe and combined' immunodeficiency of unknown 
origin, especially when and if associated with short 
stature and/or granulomatous inflammatory lesions. 
 
 
489 OROFACIAL GRANULOMATOSIS AS AN 
UNCOMMON PRESENTATION OF COMMON 
VARIABLE IMMUNODEFICIENCY (CVID) 

S. Baldovino1,2, D. Montin3, P.G. Arduino4,5, M.O. 
Mereuta1,2, I. Salussolia1,2, P. Carcieri4,5, L. Chiusa4, R. 
Broccoletti4,5 
1Centro Universitario di Ricerche di Immunopatologia 
e Documentazione su Malattie Rare (CMID), Ospedale 
S. Giovanni Bosco, 2Dipartimento di Scienze Cliniche e 
Biologiche, 3Immunology and Rheumatology Unit, 
Department of Pediatrics, 4Oral Medicine Section, 
Department of Biomedical Sciences and Human 
Oncology, 5Lingotto Dental School, Università di 
Torino, Torino, Italy 

Orofacial granulomatosis (OFG) is a condition 
characterized by non-caseating granulomas in the 
orofacial region, in the absence of identifiable causes 
like Chron's disease or sarcoidosis. Its clinical 
symptoms include swelling of the lips or face, mucosal 
nodularity, mucosal tags, hyperplasia of the gingivae 
and aphthous oral ulcers.  
 
This study reports a rare case of CVID who presented 
firstly with OFG features.  
 
Case details: A Caucasian 39-year-old female 
previously healthy was referred presenting maxillary 
gingival enlargement, facial swelling and angular 

cheilitis. An incisional intraoral biopsy revealed dilated 
lymphatics, edema of corium, slight fibrosis, multiple 
noncaseating granulomas with Langerhans giant cell 
and lymphocytes. Investigation to exclude 
gastrointestinal involvement were done and resulted 
negative. An accurate workout revealed a reduction of 
immunoglobulins, anomalies of B cell population and 
an impaired response to various antigens, and led to the 
diagnosis CVID. 
 
Case discussion: In approximately 5-10% of patients 
with CVID, sarcoid-like granulomatous lesions have 
been described, founding non-caseating epitheloid 
granulomas in the liver, spleen, lung, lymph nodes, 
bone marrow, skin and conjunctivae. To the best of our 
knowledge, this is the first case ever reported of 
orofacial granulomatosis' features occurring, as first 
manifestation, in CVID. 
 
 
621 TREG LYMPHOCYTES OF PATIENTS 
WITH COMMON VARIABLE 
IMMUNODEFICIENCY SHOW HIGHER 
EXPRESSION OF PERFORIN, IMPLICATIONS 
FOR AUTOIMMUNITY 

M. Tejera Alhambra, B. Alonso, R. Ramos Medina, J. 
Gil, M. Rodríguez-Mahou, E. Fernández-Cruz, S. 
Sánchez-Ramón 

Immunology, Hospital General Universitario Gregorio 
Marañón, Madrid, Spain 

Introduction: Regulatory T cells (TReg) are diminished 
in common variable immunodeficiency (CVID), which 
may account in part to the high prevalence of 
autoimmune manifestations in CVID patients. We have 
previously described that perforin expression is a cell-
contact suppression mechanism by TReg in autoimmune 
disease.  
 
Aims: To study the expression of perforin by 
circulating TReg as a putative relevant suppressive 
mechanism of these cells in the setting of CVID. 
 
Patients and methods: Peripheral blood samples from 
CVID patients (n=24, 10 males and 14 females; n=11 
out of 24 patients with autoimmune diseases) and 
healthy controls (n=42, 17 males and 25 females) were 
consecutively analyzed by multiparametric flow-
cytometry. TReg were defined as CD4+CD25+FOXP3+ 
and CD4+CD25high+ cells. 
 
Results: Compatible with previous evidence, CD4+TReg 
frequencies were lower in CVID patients than in 
healthy controls: CD4+CD25+FOXP3+ (p=0.001) and 
CD4+CD25high+ (p=0.001). However, the mean 
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fluorescence intensity (MFI) of perforin expression was 
significantly higher in CVID patients' 
CD4+CD25+FOXP3+ and CD4+CD25high+ TReg than in 
healthy controls, (p=0.03 both). CVID patients with 
autoimmune complications had higher frequencies of 
CD4+ TReg co-expressing perforin than those patients 
without autoimmunity (p=0.02). 
 
Conclusions: In our cohort of CVID patients, we 
observe a higher expression of perforin in CD4+ TReg in 
CVID patients with autoimmune diseases than in those 
without this complication. Perforin might play a role in 
the pathophysiology of autoimmunity in CVID patients. 
 
 
756 ASSOCIATION BETWEEN HEREDITARY 
ANGIOEDEMA AND LUPUS ERYTHEMATOSUS 
IN THE MOTHER AND THE SON  

S. Baldovino1,2, N. Carla1, M. Mereuta1, S. Sciascia1, E. 
Manna1, I. Salussolia1, G. Binello1, G. Strani1, D. 
Roccatello1,2 
1Centro Universitario di Ricerche di Immunopatologia 
e Documentazione su Malattie Rare (CMID), Ospedale 
S. Giovanni Bosco, 2Dipartimento di Scienze Cliniche e 
Biologiche, Università, Torino, Italy 

Hereditary angioedema (HAE) is a rare autosomal 
dominant disorder resulting from the deficiency of C1 
esterase inhibitor. Decreased C1 inhibitor activity leads 
to uncontrolled activation of multiple pathways, 
including the complement system, the fibrinolysis and 
coagulation systems, and the plasma kallikrein-kinin 
system. The latter mechanism is involved in major 
manifestations of the disease, i.e. recurrent episodes of 
swelling of the extremities, abdomen, face, and upper 
airway. Although HAE is often inherited, 20-25% of 
cases are from new spontaneous mutations. Inherited 
deficiencies of the classical complement pathway 
components are strongly associated with the 
development of Systemic Lupus Erythematosus (SLE). 
However, the association between HAE and SLE has 
been described in few series. 
 
Here we describe the case of a 22-year-old man 
presenting with a previous diagnosis of familial 
HAE(functional C1-Inh < 30% [n.v. 70-130%], C1-Inh 
antigen < 25% [n.v. 70-115%], C4 antigen < 25% [n.v. 
60-140%]) whose mother and older brother were also 
affected. Moreover his mother was also diagnosed in 
another Center, to be affected by SLE. The patient 
came to our attention due to appearance of 
erythematous lesions on hands, on shoulders and on 
face. A skin biopsy was consistent with cutaneous 
lupus. Blood tests showed a low titre homogeneous 
ANA positivity, a negative anti-dsDNA, and positive 

ENA SS-A [79 U / ml]. Signs of systemic involvement 
were absent. We performed a diagnosis of oligo 
expressed SLE with prevalent cutaneous manifestations 
and treated the patient with dapsone, 
hydroxychloroquine, and low-dose steroids with a good 
clinical response. 
 
 
796 VALIDATION OF CD107A 
DEGRANULATION ASSAYS FOR THE 
DISCRIMINATION OF GENETIC AND 
SECONDARY FORMS OF HEMOPHAGOCYTIC 
LYMPHOHISTIOCYTOSIS (HLH) 

L. Vargas Henny1, I. Astigarraga2, U. Zur Stadt3, M. 
Alonso-Martínez4, I. Toribio1, S. García-Obregón2, D. 
Plaza5, O. Escobosa6, C. Moscardó7, J. Sevilla8, A. 
Pérez-Martínez9, D.G. Viedma4, J. Gil1 
1Immunology, Hospital General Universitario Gregorio 
Marañón, Madrid, 2Pediatrics, Hospital de Cruces, 
Bilbao, Spain, 3University Medical Center Hamburg-
Eppendorf, Hamburg, Germany, 4Molecular Analysis 
Central Unit, Hospital General Universitario Gregorio 
Marañón, 5Oncohematology, Hospital La Paz, Madrid, 
6Pediatrics, Hospital Regional Universitario Carlos 
Haya, Málaga, 7Pediatric Oncology, Hospital General 
Universitario, Alicante, 8Pediatrics, 9Oncohematology, 
Hospital Niño Jesús, Madrid, Spain 

Introduction: NK-cell degranulation assay allows an 
early diagnosis of genetic or familial hemophagocytic 
lymphohistiocytosis (FHL) due to defective 
lymphocytotoxic granule exocytosis (1,2). 
 
Objectives: To study differences between healthy 
individuals, FHL and secondary HLH patients and to 
establish local reference values of NK-cells´ CD107a 
expression. 
 
Patients and methods: Samples from 18 suspected-
HLH patients and 24 healthy controls (HC) were 
analyzed. Resting NK-cells or lymphocytes incubated 
in IL-2 conditioned medium (IL-2/NK-cells) were co-
cultured with K-562 cells; percentage of CD107a 
expression (ΔCD107a%) and mean fluorescence 
intensity (MFI) were obtained by flow cytometry (BD 
Biosciences).  
 
Results: Genetic diagnosis of FHL was confirmed in 
3/4 patients with defective degranulation activity:  
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Pt# 
Age at 
onset 

Familial history/ 
consanguinity 

UNC13D / STXB2 / STX11 / 
RAB27 gene sequencing 

1 15 days Yes/No 
Het c.766C>T exon 10 and 
c.2710 (-2) A>G splice site 

exon 29 / wt / nt / nt 

2 
2 

months 
No/Yes 

Hom. c.1055(+1) G>A splice 
donor site exon 12 / wt / nt / 

nt 

3 2 years No/Yes 
Hom. c.1828_39D 12bp exon 

20 / wt / nt / nt 

4 15 years No/No wt / wt / in progress / wt 

[Table 1] 

 
 
A resting NK-cells ΔCD107a% cutoff value was 
identified at 10,9.  
 

  HC FHL p Secondar
y HLH p 

ΔCD107a
% rest 

NK-cells. 
X±SD(p5-

p95) 

32±12 
(13-55) 4.7±3.8 0.00

2 28±19 0.94

ΔCD107a
% IL-
2/NK-
cells. 

X±SD(p5-
p95) 

52±13 
(28-72) 

18.8±11.
7 

0.00
3 43±24 0.49

MFI 
resting 

NK-cells. 
X±SD(p5-

p95) 

89±38.6 
(43-191) 48±14.7 0.01

5 
108.6±45.

8 0.15

MFI IL-
2/NK-
cells. 

X±SD(p5-
p95) 

134±71.
5 (48-
324) 

72.8±54.
8 

0.05
7 177±66.4

0.05
7 

[Table 2] 

Conclusions: Normal ΔCD107a% ranges, sensitivity 
and specificity are similar to those described by other 
authors (1,2). Further studies are needed to assess 
whether higher values of MFI may be helpful for 
secondary HLH diagnosis. 
 
References:  
 
1.Marcenaro et al. Blood 2006;108:2316. 
 
2.Bryceson et al. Blood 2012;119:2154. 
 
 
887 IMMUNE HEMOLYTIC ANEMIA IN A 
PATIENT WITH HEMOGLOBIN CONSTANT 
SPRING 

A. Ghasemi1, O. Bakhti2, F. Hajizadeh2, H. Hamidi 
Moghadam2, M. Pedram3, B. Keikhae3, H.R. Galedari3 
1Medical University of Mashhad, 2Montaserieh 
Hospital, Mashhad, 3Jondishahpuor Ahvaz University, 
Ahvaz, Iran 

Objective: Hemoglobin Constant Spring (Hb CS), a 
abnormal Hb characterized by elongated α-globin chain 
resulting from mutations of the termination codon in the 
α2 - globin gene , is the most common nondelitional α-
thalassemic mutation and is an important cause of HbH 
like disease in Southeast Asia.  
 
Material and method: A 9-year-old female was 
referred in our Hospital with jaundice. She had 
weakness and dark urine. In physical examination, the 
patient had pallor, ictric sclera and splenomegally.  
 
Results and conclusion: The first presentation of our 
patient was weakness and dark urine. She had a 
hemolytic anemia with normal MCV and positive direct 
coombs. Hb electrophoresis in first admission 
identified, A= 90%, F= 2.4% and A2= 7.5%. Consult 
with ophthalmologist did not show keizer flecher ring. 
Hb electrophoresis in second admission , identified 
abnormal hemoglobin near the A2 region and slow 
moving component. PCR- testing for Hb Constant 
Spring in our patient identified homozygous mutation 
in codon 142. Hb CS-containing RBCs have membrane 
pathology and these pathology lead to destruction of her 
RBCs in reticuloendotelial system and she had a RBC 
sick syndrome resemble thalassemia intermedia. and 
immune hemolytic anemia in our patient was due to this 
RBCs sick syndrome. it has been suggested that αcs -
chain may have deterious effects on cellular and 
membrane properties of Hb CS-containing RBCs and 
these changes in turn could account for increased 
hemolysis. 
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14 CLINICAL PRESENTATIONS, 
LABORATORY RESULTS AND OUTCOMES OF 
PATIENTS WITH KIKUCHI'S DISEASE: 
EMPHASIS ON THE ASSOCIATION BETWEEN 
MYCOPLASMA, STREPTOCOCCUS 
INFECTION AND THE PATHOGENY OF KD 

Z. Zhang, X. Huang 

Department of Pediatrics, Hangzhou First People's 
Hospital, Hangzhou, China 

Introduction: Kikuchi's disease(KD), also known as 
histiocytic necrotizing lymphadenitis (HNL), is a 
benign and selflimiting disease. Past studies suggest 
that viral infection is associated with KD. There is 
limited data on the association between mycoplasma, 
streptococcus infection and the pathogeny of KD.  
 
Objective: To report the Etiological findings and 
clinical characteristics of KD. Aim: To emphasis on the 
association between mycoplasma, streptococcus 
infection and the pathogeny of KD.  
 
Methods: Between August 1999 and October 2011, a 
total of 19 patients who were younger than 18 years 
underwent cervical lymph node biopsies and received a 
diagnosis of KD. Clinical features, laboratory values of 
our pediatric patients, and long-term follow-up results 
are discussed.  
 
Results: There were 5 girls and 14 boys with a mean 
age of 11.9. Overall, 94.7%(18) of our patients 
presented with tender lymphadenopathy, 89.5%(17) 
with fever and 78.9%(15) with tender lymph nodes. The 
most common laboratory findings were elevated 
erythrocyte sedimentation rate 94.7%(18), elevated 
serum lactate dehydrogenase55.5%(10), elevated C-
reactive protein 38.9%(7), lymphocytes 42.1%(8) and 
leukopenia 42.1%(8). In addition, 2 patients had an 
elevated Antistreptolysin "O", 2 patient with prodrome 
of upper respiratory tract infection, had mycoplasma 
IgM antibody-positive in the serum, 17 patients 
followed a benign course, with spontaneous resolution 
of fever and lymphadenopathy. However, 2 patients 
with follow-up of more than 6 months had clinical 
recurrence of KD. No patients developed an 
autoimmune disease.  
 
Conclusions: In addition to virus infection, 
mycoplasma and streptococcus infection cause also 
immune disorders, and it may be associated with KD. 
 
 
 
 

418 TRANSITION FROM SYSTEMIC LUPUS 
ERYTHEMATOSUS TO COMMON VARIABLE 
HYPOGAMMAGLOBULINEMIA-CASE 
REPORT 

S.M. Kandilarova1, N. Gesheva1, P. Yankova1, A. 
Michaylova1, P. Boneva1, S. Stefanov2, E. Naumova1 
1Department of Clinical Immunology, University 
Hospital 'Alexandrovska', 2Department of 
Rheumatology, University Pediatric Hospital, Sofia, 
Bulgaria 

Introduction: Common variable immunodeficiency 
(CVID) is defined by a severe lack of immunoglobulins 
and variable T cell dysfunction. In contrast, systemic 
lupus erythematosus (SLE) is characterized by high 
levels of immunoglobulins and autoreactive antibodies. 
Despite those findings common feature of CVID and 
SLE seems to be an impaired regulation of the immune 
response.  
 
Objective: We present a case of a 35- year- old woman 
diagnosed with SLE was at age of fourteen. At this 
period elevated immunoglobulin levels, anti-nuclear, 
anti-dsDNA, anti-Sm antibodies and deficiency of T 
suppressor cells was detected. Subsequently the patient 
developed neurolupus, vasculitis and stenosis of the 
abdomianal a. celiaca and hepatica, Raynaud´s 
phenomenon and osteoporosis with secondary Cushing 
syndrome due to long term immunosupression. Twelve 
years later she presented severe 
hypogammaglobulinemia associated with recurrent 
infections. Anti-nuclear antibodies were not found as 
well as clinical manifestations of systemic lupus 
erythematosus disappeared. Clinical and immunological 
investigation at that time fulfilled the criteria for CVID 
with total B cell deficiency and 
hypogammaglobulinemia (IgG-0,81; IgM- 0,00; IgA< 
0,06 g/l).  
 
Conclusion: Transition from one state to the other is 
clearly unusual and several theories have been 
suggested to explain why SLE might progress to CVID. 
Wheather these two entities just coexist or CVID is a 
complication of SLE or is caused by the 
immunosuppressive treatment will be discussed in this 
case. 
 
 
787 CLINICAL ANALYSIS OF THE COMPLEX 
WORLD OF INHERITED MULTIPLE 
AUTOIMMUNITY 

G. Colarusso1, S. Ciullini Mannurita1, M. Vignoli1, F. 
Barzaghi2, L. Passerini3, C. Cancrini4, A. Cant5, A. 

J Clin Immunol (2012) 32 (Suppl 1):S1–S379



 
60 

 

Gennery5, M. Abinun5, A. Ikinciogullari6, P. Lionetti1, 
R. Bacchetta3, E. Gambineri1 
1Anna Meyer Children's Hospital, Department of 
Sciences for Woman and Child's Health, University, 
Florence, 2Vita Salute San Raffaele University, 3San 
Raffaele Telethon Institute for Gene Therapy (HSR-
TIGET), Milan, 4Bambino Gesù Children Hospital, Tor 
Vergata University, Rome, Italy, 5Department of 
Paediatric Immunology, Newcastle upon Tyne 
Hospitals NHS Foundation Trust, Newcastle upon 
Tyne, UK, 6Department of Pediatric Immunology and 
Allergy, Ankara University School of Medicine, Ankara, 
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IPEX is characterized by early-onset severe 
autoimmune enteropathy, eczema and endocrinopathy. 
Increasing number of patients affected by multiple 
autoimmunity resembling IPEX, without FOXP3 
mutations have contributed to define an IPEX-like 
phenotype. We set to identify clinical and laboratory 
indicators to better define this disease spectrum. 
Clinical characteristics of about 70 patients with 
immunodysregulation referred to us for suspected IPEX 
syndrome were analyzed: only 13 had FOXP3 mutation 
and in selected patients STAT5b, CD25 and IL10 
deficiency (IL10RA, IL10RB, IL10) have been ruled 
out. Immune mediated enteropathy, frequently 
associated with failure to thrive, was the key clinical 
feature. In patients without enteropathy, endocrinopathy 
and cytopenias are the main clinical manifestations. The 
age of onset is diverse: a group of patients presents 
diarrhoea within the first year of life and behave 
similarly to the IPEX cohort, another group had a 
delayed onset characterized by multiple autoimmune 
disease (skin and endocrinopathy being less 
predominant than to autoimmune cytopenias and 
infections), whilst a third group had only early onset 
diarrhoea with no other symptoms associated (IBD-
like?). Elevated IgE and dysgammaglobulinemia are 
often reported. Interestingly Treg (CD4/CD25/FOXp3) 
cells were generally decreased compared to healthy 
controls. 
 
Outputs from this study define disease subgroups 
facilitating precise molecular studies in order to better 
understand and delineate the mechanisms of tolerance 
failure in patients with complex autoimmune disease. 
The final objectives would be definition of new disease 
entities and ultimately discovery of new genes involved 
in immune-dysregulation diseases. 
 
 
 
 

12 SUPER ANTIGEN DEREGULATION OF 
TREG CELLS- INDUCING AUTOIMMUNITY? 

A. Das 

British Society fo Immunology, London, UK 

The project is concerned with analysis of 
superantigen´s role in autoimmunity induction. Super 
antigens interact with V ß domain of TCR of T-cells 
and also link to the α chain of MHC II . This cross 
linkage between the T-cells and MHC II generates 
activation signal which passes through V ß domain of 
TCR resulting in stimulation, proliferation of Th-cells 
and leads to Th-cell cytokine secretion. This stimulated 
Th-cell proliferation possibly induces autoimmunity. To 
analyse this superantigen stimulated Th-cells are 
challenged with PLP, in presence of APC, and the 
cellular proliferation and cytokine release have been 
measured. Delfia method has been used to detect 
cellular proliferation. Elispot method is used to measure 
cytokine release. In all the experiments PHA has been 
used as positive control and DMEM has been used as 
negative control. Cellular proliferation increases with 
increase in concentration of superantigen. In the 
presence of increased concentration of superantigen 
molecule the Th-cell proliferation increases, indicating 
the possible role of super antigen in auto immunity 
induction. Elispot result represents that with increased 
concentration of SpeA, concentration of spots in the 
wells increases, implying increased cytokine secretion, 
indicating the possible role of super antigen, in 
autoimmunity induction. Thus challenge of super 
antigen stimulated cells with auto antigen has been 
carried out, and is reported in this project, and from the 
above mentioned results, it could be concluded that 
super antigen stimulates the Th-cells ,which undergoing 
proliferation, possibly contribute to the development of 
autoimmune diseases. 
 
 
22 PULMONARY ARTERIAL HYPERTENSION 
IN SYSTEMIC LUPUS ERYTHEMATOSUS: 
CLINICAL STUDY AND IMMUNOLOGICAL 
CORRELATIONS 

M. Kechida, O. Harzallah, R. Klii, S. Mahjoub 

Chu Fattouma Bourguiba Monastir, Monastir, Tunisia 

Background: Prevalence of pulmonary arterial 
hypertension (PAH) in patients with systemic lupus 
erythematosus (SLE) is unknown. 
 
Purpose: To determine the prevalence of PAH in a 
cohort of Tunisian patients with SLE in an internal 
medicine department and their immunological 
correlations. 
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Patients and materials: It's a retrospective study of 63 
patients which the mean age is 37 years (14 to 73) with 
sex ratio H/F 0,08. PAH is defined as a mean 
pulmonary artery pressure (PAP)≥ 25 mmHg measured 
by transthoracic echocardiography. Antinuclear 
antibodies (ANA) were detected by an 
immunofluorescence method, anti-DNA, anti-
cardiolipin (aCL) and anti β2GP1antibodies byELISA, 
antinucleosome and anti-extractible nuclear antigens by 
immunodot. 
 
Results: 3 women are diagnosed with PAH. Features 
are summarized in the table below: 
 

  Patient 1 Patient 2 Patient 3 

Kidney 
involvement 

no yes yes 

ANA 1/3200 1/800 1/1600 

Anti DNA positive positive positive 

Anti Sm positive negative negative 

Anti SSA positive positive positive 

Anti SSB positive positive negative 

Anti Histone negative negative positive 

Antiphospholipid 
syndrome 

positive negative positive 

livedo yes no no 

[clinical and immunological features] 

 
Conclusion: The pathogenesis of PAH associated with 
lupus is yet unclear, but likely includes a role for the 
genetic background, the presence of antiphospholipid 
antibodies, and some level of endothelial dysfunction. 
 
 
24 DOUBLE PERCAUTION TO ENVIROMENT 
FOR KAWASAKI PATIENTS (MORE 
CIGARETTE WITH MORE ATYPICAL 
KAWASAKI SYNDROM AND MOST 
CORONARY INVOLVEMENT WITH 
UNEXPECTED IMMUNE RESPONSE) 

E. Babazadeh, R. Ghaffari, E. Sadegi 

Medical Science of Urmia University, Urmia, Iran 

Kawasaki syndrom (KD) is multi factorial syndrom that 
enviroment has noticemet effect it and cigarette has 
absolutely negative effect with stimulation of 
symphatic/ parasympathic effct and direct irritation of 
vesseles and its effect in chemotaxis phenomena. So its 
looklikes in KD patients: More and more noticement in 
enviromental effects and factors. Double percaution to 
enviroment for kawasaki patients (More cigarette with 
More Atypical Kawasaki syndrom and Most coronary 
involvement with unexpected immune response. 

25 LESS PIN MORE WITH MORE PROHIBIT 
INTRAMUSCULAR INJECTION IN 
IMMUNEDEFICIENCY PATIENTS WITH 
SHOCK 

H. Ghaffari, R. Ghaffari, R. Falaki, A.A. Macooie, M. 
Falaki, M. Ebrahimzadeh, M. Jariani 

Health Ministry of Iran, Urmia, Iran 

The immunedeficient patients have dysregulation of 
immunesystem and when these patient has perfusion 
problem the local reaction on site is variable ratio 
normal children so its recommended in these patients 
dont use intramuscular injection.The investigation in 10 
patients with perfusion problem with light pining even 
only contacting give major lesion and however it has 
been have more problem so give more major difficulty 
and local problem. 
 
In 10 patients with same age,weight and perfusion 
problem with BP and same hearte rate the pin cantacted 
for only contact and 5 others contact and mild pressure. 
The second group found more local problem. 
 
 
28 MALAKOPLAKIA OF THE COLON IN A 
FIVE-YEAR-OLD CHILD 

F. Binesh, S. Osiya, A. Ghadami-Yazdi, M.B. Owlia 

Shahid Soughi University of Medical Sciences, Yazd, 
Iran 

Malakoplakia is an uncommon inflammatory condition 
usually affecting the genitourinary tract, which has been 
associated with infections, neoplastic and 
immunocompromised states. We report a case of 
malakoplakia in the colon of a 5-year-old girl with a 
history of bloody diarrhea. The patient received 
intravenous albumin and methylprednisolon 
(20mg/kg/day for 3 day), ciprofloxacin(250 mg BD for 
2 weeks), and other supplements The next lab data were 
ESR=10, HB=11gr/dl&alb=3.5gr/dl. Diarrhea was 
stopped and anemia improved .Clinically and 
macroscopically malakoplakia can simulate tumours or 
abscesses and can cause diagnostic difficulties. 
 
 
34 AUTOIMMUNITY IN COMMON VARIABLE 
IMMUNODEFICIENCY (CVID) 

G. Patuzzo1, F. Mazzi1, A. Vella2, R. Ortolani2, A. 
Barbieri1, A. Puccetti3, E. Tinazzi1, G. Marchi1, O.M. 
Codella1, R. Beri1, C. Lunardi1 
1Department of Medicine, Unit of Autoimmune 
Diseases, 2Department of Pathology and Diagnosis, 
Section of Immunology, University of Verona, Verona, 
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3Immunopathology, Institute G. Gaslini and University 
of Genova, Genova, Italy 

Introduction: The hallmark of CVID is 
hypogammaglobulinemia, however the intrinsic 
disregulation of the immune system leads to a defective 
activation and proliferation of T cells, dendritic cells 
and to cytokine defects. Although 70% of patients have 
recurrent infections, autoimmunity and inflammatory 
complications are common.  
 
Objective: The pathogenesis of autoimmunity in CVID 
remains obscure. It is unclear how autoantibodies 
against specific autoantigens can be produced in a state 
of impaired antibody production. 
 
Aim: We studied a cohort of 16 patients affected by 
CVID, to identify alterations of B and T cells and to 
find possible correlations with clinical features. 
 
Methods: We performed immunophenotyping of B and 
T cells in patients and controls by flow-cytometry, 
through incubating periferal blood mononuclear cells 
with a specific panel of antibodies. We then measured 
plasmatic levels of soluble CD30 (sCD30). 
 
Conclusion: We identified an increased percentage of 
CD21low B lymphocytes in patients compared to 
controls: such increase is correlated with infections and 
lymphoadenopathy. CD21low B cells may behave as 
autoantigen-presenting cells. We observed that 
circulating sCD30 is much higher in patients than 
controls, suggesting an expansion of the Th2 
phenotype, that may represent the attempt of these cells 
to induce B lymphocytes to differentiate in “switched 
memory” B cells, without success because of a block in 
B cells maturation process. Finally, we observed an 
inverse correlation between Treg and CD21low, and 
between Treg and sCD30. Altoghether these findings 
suggest that in CVID there is a predisposing substrate 
for the development of autoimmunity. 
 
 
59 NOVEL MUTATION OF THE LYST GENE IN 
THREE OMANI PATIENTS WITH CHEDIAK-
HIGASHI SYNDROME 

S. Al-Tamemi1, S. Al-Zadjali2, F. Al-Ghafri2, D. 
Dennison2 
1Department of Child Health, 2Department of 
Hematology, Sultan Qaboos University Hospital, Al-
Khod-Muscat, Oman 

Background: Chediak-Higashi syndromes (CHS) is a 
rare autosomal recessive disorder, characterized by 
oculocutaneous albinism, immunodeficiency, 

neurological abnormalities, giant granules in bone 
marrow cells, and potential in its accelerated phase for 
great morbidity and mortality. Stem cell transplantation 
from a matched, related donor may be curative. Several 
mutations of the CHS gene have been reported, with 
genotypic and phenotypic variability. We report a novel 
mutation of the CHS gene in three Omani patients.  
 
Methods and results: Three patients from two 
different families presented with clinical and laboratory 
features of CHS and a history of death of a previous 
sibling because of a severe illnesses suggestive of the 
accelerated phase of CHS. Giant granules were present 
in bone marrow cell lines. Before stem cell transplant, 
the first patient underwent gene sequencing of all exons 
of the lysosome trafficking regulator (Lyst) gene and 
revealed a novel stop codon mutation of CGA>TGA, 
R309X in exon 5. Subsequently, upon presentation, the 
second and third patients' direct gene sequencing of 
exon 5 revealed the same mutation.  
 
Conclusion: We report a novel stop codon mutation 
R309X in exon 5. This supports the genetic 
heterogeneity of CHS and is in line with most reported 
mutation types which lead to a truncated protein. This 
phenotype is not a less severe form than others as all 
patients lost one sibling, most likely due to the 
accelerated phase of CHS. Identification of the 
mutation type in Oman will facilitate timely diagnosis, 
management, and family counseling for those with 
affected children. 
 
 
88 CD4+ CD31+ RECENT THYMIC EMIGRANTS 
IN CHD7 HAPLOINSUFFICIENCY (CHARGE 
SYNDROME): A CASE 

K. Assing1, C. Nielsen2, M. Kirchhoff3, L.P. Ryder3, N. 
Fisker2 
1Department of Clinical Immunology, 2Odense 
University Hospital, Odense, 3University Hospital, 
Rigshospitalet, Copenhagen, Denmark 

Despite clinical and immunological similarities, 
reduced lymphocyte counts seem to affect infants with 
CHARGE (Coloboma, Heart defect, Atresia choanae, 
Retarded growth and development, Genital hypoplasia, 
Ear anomalies/deafness) syndrome and CHD7 
haploinsufficiency more severely than infants with the 
22q11.2 deletion syndrome. Absence of recent thymic 
emigrants is also accompanied by severe auto-immunity 
and early death in CHD7 mutation positive infants. 
However, studies reporting the presence of recent 
thymic emigrants in relation to CHD7 
haploinsufficiency are non-existent. Fourteen months of 
flow-cytometric characterization (CD3, CD4, CD8, 
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CD19, CD31, CD45RO, CD45RA, HLA-DR, NK and 
γδ subsets) of an athymic infant with CHARGE 
syndrome (novel CHD7 deletion) demonstrated sparse 
(< 50 cells/mm3) but continuous egress of recent thymic 
emigrants (CD4+CD45RO-CD31+) as well as 
considerable homeostatic expansion of lymphocytes 
(verified by CD122+ and CD69- pattern). Infectious or 
auto-immune episodes were not detected and the child 
presented with excellent vaccination responses. This is 
the first report showing that continuously reduced 
numbers of CD4+ CD31+ RO- RTE, in the context of 
CHD7 haploinsufficiency, is consistent with excellent 
vaccination responses and early clinical outcome. 
 
 
126 GENETIC ANALYSIS OF AICARDI-
GOUTIÈRES SYNDROME IN JAPAN 

J. Abe1, R. Nishikomori1, K. Izawa1, T. Kawai1, T. 
Yasumi1, N. Mitsuiki2, O. Ohara2,3, I. Toyoshima4, K. 
Hasegawa5, H. Ichinose6, T. Heike1 
1Pediatrics, Kyoto University Graduate School of 
Medicine, Kyoto, 2Human Genome Research, Kazusa 
DNA Research Institute, Kisarazu, 3Laboratory for 
Immunogenomics, RIKEN Research Center for Allergy 
and Immunology, RIKEN Yokohama Institute, 
Yokohama, 4Neurology, National Hospital 
Organization Akita National Hospital, Yurihonjo, 
5Neurology, National Hospital Organization 
Sagamihara National Hospital, Sagamihara, 6Life 
Science, Graduate School of Bioscience and 
Biotechnology, Tokyo Institute of Technology, 
Yokohama, Japan 

Introduction: Aicardi-Goutières syndrome (AGS) is a 
genetic disease of encephalopathy characterized by 
calcifications of basal ganglia and elevated interferon-
alpha in the cerebrospinal fluid. Approximately 40% of 
cases suffer from chilblain. 5 genes responsible for 
AGS, TREX1, RNASEH2B, RNASEH2C, RNASEH2A, 
and SAMHD1, have been reported. Most cases of AGS 
are inherited in autosomal recessive manner. 
 
Objective: Last year we reported the first family case 
with AGS/Familial Chilblain Lupus in Japan whose 
members shared severe chilblain by cold exposure. In 
this report, we performed nationwide survey for AGS 
patients in Japan and investigated genetic alterations 
causing AGS in our cohort. 
 
Methods: We sent out questionnaires to 1852 
hospitals/institutions specialized in pediatric neurology 
and adult neurology in Japan. As a result, 8 definitive 
AGS cases were identified. Furthermore, we identified 
7 additional AGS cases (5 definitive cases and 2 
probable cases) referred directly by pediatric 

neurologists and pediatric rheumatologists in Japan. 
After obtaining the informed consents approved by 
ethical committee of Kyoto University, we performed 
sequencing of 5 genes responsible for AGS. 
 
Results: We finished sequencing on 8 cases and the 
remaining cases are under way. We identified 3 cases 
with heterozygous TREX1 mutations. All of them 
suffered from chilblain. We also identified 1 case with 
RNASEH2B mutation, 1 case with SAMHD1 mutation, 
and 3 cases without any mutations on 5 genes. 
 
Conclusions: In our Japanese cohort without 
consanguinity, we found more sporadic AGS cases with 
heterozygous TREX1 mutations than ones inherited in 
autosomal recessive manner, which is reported to be 
more common. 
 
 
128 DOES OM-85 BV PROPHYLAXIS TRIGGER 
AUTOIMMUNITY IN IGA DEFICIENT 
CHILDREN? 

N.E. Karaca, G. Aksu, E. Azarsiz, N. Kutukculer 

Department of Pediatric Immunology, Ege University 
Faculty of Medicine, Izmir, Turkey 

Introduction: IgA deficiency (IgAD) is the most 
common primary immunodeficiency. Approximately 
one third of IgA-deficient children may have frequent 
infections that urge the clinicians to search for 
prophylactic measures. OM-85BV is one of these 
agents that is known to stimulate mucosa associated 
lymphoid tissue, and upregulate Th-1 response.  
 
Objective: This study was performed to determine a 
possible role of OM-85BV in triggering autoimmunity 
in IgAD children within a four-year-follow up period. 
 
Methods: Sixty-three children (34males, 29females) 
with IgAD were included. Patients were screened for 
autoimmunity on admission and in follow-up. Patients 
were divided into two groups:Group1 received bacterial 
lysate propylaxis(n:37), Group2 received no 
prophylactic regimen (n:26). Development of clinical 
autoimmune findings or autoantibodies (anti-nuclear 
antibody, ANA profile, anticytoplasmic antibodies, 
anti-cardiolipin antibodies IgG/IgM, rheumatoid factor, 
direct coombs test, anti-thyroglobulin and anti-thyroid-
microsomal antigen were evaluated. 
 
Results: Mean age of the group and at admission were 
102,9±42,2 and 55,2±25,1 months, respectively. 
Number of infections was 6,2±2,7/year in the whole 
group. Sixteen patients (25,4%) of the study group 
showed ANA positivity. Frequency of ANA, ANCA 
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and RF positivity was 24,3%, 5,4%, 2,7% in Group1, 
and 26,9%, 15,4%, 3,8% in Group2, respectively. 
Statistical comparisons revealed no significant 
difference between two groups. 
 
Conclusion: Significant clinical or laboratory markers 
for autoimmunity in follow-up were not observed 
between receivers or non-receivers of OM-85BV. 
Frequency of ANA positivity was comparable to the 
previously reported values in IgAD children which was 
not affected by OM-85BV usage. Possible effect of 
triggering autoimmunity with repeated cures of 
bacterial lysates needs to be further clarified. 
 
 
169 PRIMARY IMMUNODEFICIENCY AND 
AUTOIMMUNITY 

F. Ailal, I. Benhsaien, K. Asad, J. Najib, A.A. Bousfiha 

Clinical Immunology Unit, Paediatric Infectious 
Disease Department, Ibn Rochd University Medical 
Center, Casablanca, Morocco 

Introduction: Primary immunodeficiency disorders 
and auto-immunity are often associated. Several 
hypotheses were reported to explain the pathogenesis of 
this tolerance failure, and others are being studied. 
Frequency and type of associated autoimmune disease 
depend on the immune system default, which has 
caused immunodeficiency. 
 
Methods: We studied 19 PID patients presenting 
autoimmune complications, amongst 315 cases of PID 
recruited from 1997 to 2011, and followed at Clinical 
Immunology Unit, department of Pediatrics, Harouchi 
Hospital, Casablanca.  
 
Results: Mean age at diagnosis was 6.18 years for PID, 
and 4.15 years for autoimmune disorder. Diagnosis of 
autoimmune disease was prior to that of PID in 7 cases. 
Autoimmune complications were variable and 
sometimes multiple in one patient (34 manifestations in 
total): idiopathic[a1] thrombocytopenic purpura in 4 
patients, autoimmune hemolytic anemia in 2 patients, 
Evans syndrome in 4 patients, autoimmune neutropenia 
in 5 patients, autoimmune hepatitis in 3 patients, 
alopecia in 3 patients, juvenile idiopathic arthritis in 2 
patients and rheumatoid arthritis in one patient. 
 
Conclusion: In front of a PID, we must think about 
autoimmune diseases and in front of autoimmune 
manifestations, we have to evoke a PID. Therapeutic 
management of these autoimmune complications 
remains a major challenge, lack of standardized 
protocol, given the small number of patients reported. 
 

175 CHARACTERIZATION OF IMMUNE 
DEFECTS IN MEVALONATE KINASE 
DEFICIENCY 

E. Piscianz1, A. Marcuzzi2, E. Valencic3, A. 
Tommasini3 
1Laboratory of Immunopathology, 2Laboratory of 
Genetics, 3Institute for Maternal and Child Health - 
IRCCS “Burlo Garofolo”, Trieste, Italy 

Introduction: Mevalonate Kinase Deficiency (MKD) 
is an auto-inflammatory disorder and the inflammatory 
attacks can be triggered by stress, vaccinations or 
common infections. It is difficult to distinguish the 
infectious and the reactive component of the illness, 
making the treatment a difficult issue. Inflammation can 
occur, sometimes with the development of macrophage 
activation syndrome. Severe infections and sepsis were 
reported in some patients, suggesting a possible 
defective response to pathogens. 
 
Objective: To study the immune status in MKD-
patients, with regards to B cell phenotype, cytotoxic 
activity and antibody response to vaccines. 
 
Methods:  
 
Samples. Heparinised blood and serum were collected 
from 5 MKD-patients and 5 healthy donors. 
 
B cells analysis. Cells were stained with 
CD3FITC/CD16-
CD56PE/CD19TC/CD45VioBlue/CD4APC/CD8APC-
Cy7 and IgD-IgMFITC/CD27PE/CD19PE-
TexasRed/CD38TC/CD45VioBlue/CD10APC and 
analysed by flow cytometry. 
 
Perforin assay. Cells were analysed by flow cytometry 
after staining with 
CD3FITC/CD45VioBlue/CD56APC/CD8APC-Cy7 
and intracellular anti-perforin PE.  
 
NK degranulation assay. Lympho-monocytes were co-
cultured with K562 target cells, in the presence of anti-
CD107a PE antibody. Cells were then harvested and 
stained with CD3 PerCP/CD56 APC for flow cytometry 
analysis. 
 
Response to vaccines. EIA test for serum level of anti-
pneumococcal immunoglobulin (pre- and post-
vaccination) was performed. 
 
Results: Switched memory B cells, were present in 
ranged values. Cytotoxic activity was comparable to 
controls. All patients displayed a normal antibody 
response to pneumococcus. 
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Conclusions: This study can improve the management 
of febrile attacks in patients.  
 
Analysis of anti-pneumoccoccal antibodies is an 
effective tool to indicate when a vaccination should be 
performed, in particular if the patient is candidate for a 
therapy with biological inhibitors. 
 
 
237 THE BALANCE OF T REGULATORY AND T 
HELPER 17 CELL RESPONSES IN 
PERIPHERAL BLOOD IS ALTERED IN 
SYSTEMIC SCLEROSIS (SSC) 

T. Bulathsinghala1, J. Kleczkowska2, B. Uttenthal3, F. 
Tahami1, R. Chee1, R. Stratton4, H. Strauss1, S. 
Seneviratne1 
1Immunology, Royal Free Hospital, London, 2BD 
Biosciences, Oxford, 3Immunology, Royal Free and 
UCL Medical School, 4Rheumatology, Royal Free 
Hospital, London, UK 

Introduction: The pathogenesis of Systemic 
Sclerosis(SSc) remains unclear, but altered T cell 
biology has been documented in peripheral blood and 
skin lesions of patients with SSc. Regulatory T cells 
(Tregs) show altered function in many autoimmune 
diseases. Th17 cells share common ancestry with Tregs 
but exhibit an opposing,pro-inflammatory action. 
Recent data suggest that the differentiation pathways of 
Treg and Th17 cells are interconnected and breakdown 
of those pathways may aggravate immune pathology.  
 
Objective: To determine whether an altered balance 
between Th17 and T regulatory cells exists in 
peripheral blood of patients with SSc, elucidating the 
pathogenesis of SSc with the aim of expanding 
treatment options. 
 
Methods: Peripheral blood mononuclear cells were 
isolated from heparinised venous blood from 25 healthy 
individuals and 21 systemic sclerosis patients who 
attended the Rheumatology Clinic, Royal Free Hospital, 
London. Patient history and medications were recorded 
at the time of venepuncture. Samples were analysed 
using multicolour flow cytometry following surface and 
intracellular staining for Treg and Th17 markers.  
 
Results: Patients with disease duration of >5yrs 
showed a trend towards higher Th17 and lower Treg 
percentages than patients with shorter duration of 
disease. The same trend was also noted for patients with 
limited, as opposed to diffuse, SSc. Analysis according 
to gender showed a significant increase in expression of 
Th17 memory cells (p< 0.0245) and Tregs (p< 0.0262) 
in males compared with females.  

Conclusion: The balance between Treg and Th17 may 
vary in longstanding disease, SSc subtype and gender. 
This may reflect different pathological mechanisms. 
 
 
298 LYMPHOMA AND LYMPHOID 
PROLIFERATION OF INDETERMINATE 
MALIGNANT POTENTIAL IN THE FREIBURG 
CVID-COHORT 

L. Houet1, C. Wehr1, S. Goldacker1, A. Schmitt-
Graeff2, K. Warnatz1 
1CCI, 2Institute for Pathology, University Medical 
Centre Freiburg, Freiburg, Germany 

Introduction: In CVID, the incidence of (pre-) 
malignant lymphoid proliferation, especially Hodgkin/ 
B-NHL is increased (4-10%), which is partly attributed 
to chronic inflammation, infectious trigger and immune 
dysregulation.  
 
Objective and methods: As CVID-associated 
lymphoproliferation is highly heterogeneous we 
analysed the incidence and risk factors associated with 
particular lymphoma development and evaluated 
treatment strategies for these heterogeneous disorders. 
 
Results: Lymphoma incidence was 4,2% (13/311 
patients), including 3 patients with Hodgkin-disease, 5 
DLBCL, 2 BALT-lymphomas, 1 angio-immunoblastic 
T-NHL and 2 LGL. Lymphoma-development was 
associated with past history of ITP (100%), 
hepatosplenomegaly (100%), lymphadenopathy 
(100%), autoimmune-enteropathy/colitis (70%) and 
was frequently preceded by a reduction in circulating 
CD4-T-cell counts. EBV-association was present in all 
Hodgkin-cases and frequent in lymphoma with 
biologically aggressive behaviour, often showing 
plasmablastic differentiation and accumulation of 
clonally expanded TIA positive CD8 T-cells.  
 
Conclusion: Nontransplantation related EBV-positive 
lymphoproliferations are rare and mostly occur in 
patients with underlying immunodeficiency. Under 
impaired immunosurveillance, an initial oligoclonal 
EBV-transformed cell may gradually emerge into a 
monoclonal polymorphic lymphoproliferation, 
frequently associated with oligoclonal TIA positive 
CD8-T-cell infiltration and upregulation of JAK/STAT 
and mTOR/PI3K-pathway. Rituximab-mono might be 
first considered in proliferation of indeterminate 
malignant potential, especially in immune-
compromised patients, where the use of 
myelosuppressive cytotoxic agents bears increased 
risks. However, after monoclonal evolution with 
clinical aggressive lymphoproliferation, intensive 

J Clin Immunol (2012) 32 (Suppl 1):S1–S379



 
66 

 

treatment strategies, including allogeneic PBSCT need 
to be considered. Further, intermittent 
immunosuppression of autoimmune-phenomena 
sustained by TIA positive CD8-T-cell infiltrates, 
possibly sustaining B-cell proliferation, needs to be 
determined in CVID-patients with ongoing immune 
dysregulation. 
 
 
299 AN INVESTIGATION INTO THE 
METHODOLOGICAL DIFFERENCES IN THE 
DETECTION OF IGG ANTIBODIES TO 
ASPERGILLUS FUMIGATUS 

K. Mistry, C. Bunn, J. Harvey, A. Mai, S. Seneviratne, 
R. Chee, F. Tahami 

Clinical Immunology, Royal Free London, London, UK 

Introduction: Aspergillus is an ubiquitous fungus 
found in organic matter. Its spores can cause a broad 
spectrum of disease in immunocompromised hosts. 
Recently, there has been a shift towards automated 
(compared to gel-based) methods for detection of 
specific-IgG to A.fumigatus. Data on the performance 
of such methods as compared with counter-
immunoelectrophoresis (CIE) method are limited. 
 
Objectives: To compare the performance of an in-
house ELISA, CIE and FEIA for the detection of 
specific-IgG antibodies to A.fumigatus and to establish 
clinically significant cut-off values. 
 
Methods: 152 patients with an underlying A.fumigatus 
disease-associated condition or lung-involvement, were 
tested using the three methods (CIE, FEIA on the 
Phadia ImmunoCAP250 analyser, and an in-house 
ELISA). Results from the ELISA and FEIA were 
compared with the well-established CIE method. 
 
Results: 108 FEIA and 123 ELISA results correlated 
with CIE results. FEIA produced 10% more discrepant 
results compared to ELISA. False-negative results are 
low for ELISA (4%) and FEIA (3%). Greater 
specificity is shown with ELISA (23 false-positives in 
comparison to 39 by FEIA). Using the Phadia FEIA 
cut-off value of 40mgA/L, the sensitivity and specificity 
were 88% and 65% respectively. Using a cut-off of 
70AU for the ELISA produces high sensitivity (85%) 
and specificity (79%). The agreement was better 
between the CIE and ELISA (kappa = 0.572). 
 
Conclusions: The FEIA method using a cut off of 
40mgA/L is sensitive but lacks specificity. The in-house 
ELISA retains sensitivity and has a greater specificity. 
A significant proportion of the discrepant results are 
seen amongst Chronic Granulomatous Disease patients. 

303 DIVERSITY OF XLP COURSE IN TWO 
BROTHERS 

Y. Rodina, E. Deripapa, I. Kondratenko 

Russian Children's Clinical Hospital, Moscow, Russia 

Introduction: X-linked lymphoproliferative syndrome 
(XLP) is a rare inherited immunodeficiency disorder 
lack of appropriate response to certain viral infections 
(Epstein Barr virus). 
 
Objective: Study of diversity of clinical presentations 
of XLP in 2 sibs. 
 
Methods: Diagnosis of XLP was confirmed by clinical, 
laboratory data and identification of mutation in the 
gene SH2D1A (c.164 G>T (p.55Arg>Leu) CD014961 
in exon 2).  
 
Results: 2 brothers wee observed. Family history: No 
consanguinity, elder sister is healthy. First boy at the 
age of 2 years developed EBV infection complicated 
with hemophagocytic lymphohistiocytosis and fulminate 
hepatitis caused death on 4 week after manifestation. 
Second brother at the same age developed acute 
mononucleosis with hepatitis and hemophagocytic 
lymphohistiocytosis complicated with pneumonia and 
aspergilloma of nasal septum. Treatment - HLH 
protocol. Cord blood transplantation of two samples 
HLA 10/10 (NC= 2,6х108/kg, CD34+ 0,82х106/kg) in 8 
weeks after manifestation of the disease. Conditioning: 
Treo 36 g/m2 + Thiotepa 300mg/m2 + Fludara 150 
mg/м2 , Atgam 75 mg/kg, Rituximab 375 mg/m2. 
Engraftment at (+15) day, at (+ 30 and +80) day - 98% 
donors cells in peripheral blood by linear chimerism. 
Prevention of acute GVHD - Cellcept (+1 day), Prograf 
(-1 day). Cholestatic hepatitis GVHD origin at (+ 47) 
day confirmed by liver biopsy (lymphocytic-monocytic 
infiltration of portal tracts. Moderate intracellular 
cholestasis). Infectious complications aspergilloma, 
recurrent CMV, EBV - infection. Treatment - IVIG, 
antifungal agents, gancyclovir, rituximab and 
cyclophosphamid for hepatitis was successful. 
 
Conclusions: XLP can be characterized by different 
course of the disease even in sibs. 
 
 
366 CONCENTRATION OF 
IMMUNOREGULATORY MEDIATORS DURING 
PREGNANCY OF WOMEN IN PRIARAL 
REGION 

T.U. Aripova1, A.N. Kalandarova2, D.A. 
Musakhodjaeva1 

J Clin Immunol (2012) 32 (Suppl 1):S1–S379



 
67 

 

1Academy of Sciences, Institute of Immunology, 
Tashkent, 2Department Health, Screening Center of 
Mother and Child, Nukus, Uzbekistan 

As is known, in Uzbekistan, there was one of the 
greatest environmental tragedies of the century - Aral. 
In parallel with the deteriorating environmental 
situation has worsened the health of the population. In 
particular, in the Aral Sea region experienced higher 
frequency of children with anomalies of fetal 
development. Since immunological mechanisms in 
pregnancy are important, we have carried out a study on 
the levels of cytokines in women with intrauterine fetal 
anomalies in history. We examined 36 pregnant women 
in terms of up to 22 weeks´ gestation, who had 2 or 
more fetal anomalies in the fetus in history. Pro-
inflammatory (IL-1β, TNFα, IL-6) and 
antiinflammatory (IL-4, IL-10) cytokines were 
determined in serum by IFA. Our research has shown 
that women with the development of fetal anomalies in 
history, the number of CD3 + -, CD8 +-cells, as well as 
the levels of IL-4 and IL-10 during this pregnancy 
significantly reduced (P < 0,05), but levels of IL - 1β 
and TNFα dramatically increased compared with those 
of women with physiological pregnancy. This, 
apparently, due to toxic and hypoxic influence of 
exogenous stimuli on neuroendocrine regulation of the 
immune system, leading to suppression of 
immunological reactivity and, consequently, inhibition 
of immune protection of pregnant women. 
 
 
367 THE LEVEL OF CYTOKINES IN THE 
SPUTUM OF CHILDREN WITH 
MUCOVISCIDOSIS 

N.Y. Fayzullaeva1, F.M. Shamsiev2, D.S. Usmanova3 
1Academy of Sciences, Institute of Immunology, 
2Department Health, Center of Pediatrics, 3Department 
Health, State Clinic, Tashkent, Uzbekistan 

The neutrophilic inflammation developing in early age 
is characterized by expressed misbalance of pro-
inflammatory and anti-inflammatory cytokines, 
proteinase/anti-proteinase and oxydant/anti-oxydant 
interactions' disturbance in pulmonary system of 
patients with mucoviscidosis (MV). Levels of cytokines 
(IL-1ß, IL-8, TNFα and IL-4) were studied in 19 
children with age varied from 6 to 12 years old. The 
data assessment revealed correlation of rise of severity 
of inflammation with rise of level of studied cytokines 
(p< 0.01). The obtained results indicate the diagnostic 
value of cytokines' level (IL-1ß, IL-8 and IL-4) and 
tumor necrosis factor (TNFα) in sputum of MV patients 
in terms of establishment of disease phase and severity 
of inflammation in pulmonary system. It also evidences 

the activation of 1st and 2nd types of T-lymphocytes 
(Th1 and Th2) directly in the site of inflammation. 
 
 
368 CYTOKINES BALANCE IN TEAR FLUID OF 
PATIENTS WITH CATARACT 

D.A. Kasimova1, M.M. Abdurakhmanov2, M.K. 
Karimova3 
1Department Health, State Clinic in Bukhara, 
2Department Health, Medical Institute of Bukhara, 
Bukhara, 3Department Health, Tashkent Medical 
Academy, Tashkent, Uzbekistan 

One of the reasons of the complicated course of 
postoperative cataract are inflammatory reactions 
associated with the violation of the general and local 
immunity. The inadequate reaction of the operated eye 
is associated with activation of latent infections, thus 
there is an imbalance in the body´s immune system, as 
well as in the production of cytokines (IL-1, IL-4, IL-10 
and TNFa). The purpose of the study - to study 
cytokine levels in tear fluid in 26 patients before and 
after cataract surgery. The patients´ age ranged from 
55-70 years. Analysis of results showed that the tear 
fluid revealed high levels of proinflammatory cytokines 
(IL-1 and TNFa) in patients with cataract and the long-
term cropped inflammation associated with the 
presence of herpes virus infection. The concentration of 
TNF in the tear fluid is much higher than the contents 
of this cytokine in the serum of blood (P < 0,01). The 
results of these studies which based on the study of 
cytokine and detect latent infection in patients with 
cataract contributed to prediction of postoperative 
complications after cataract extraction. According to 
this data we suggest an algorithm of preoperative 
preparation and postoperative management of patients 
with cataract, which allows reducing the number of 
postoperative complications, and in case of their 
appearance - to level in the shortest possible time. 
 
 
411 ALTERATION IN DENDRITIC CELL 
DISTRIBUTION IN A MURINE MODEL OF 
OMENN SYNDROME 

V. Maina1, V. Marrella2,3, A. Del Prete2, A. Villa1,3 
1San Raffaele Telethon Institute for Gene Therapy 
(HSR-TIGET), Milan, 2Istituto Clinico Humanitas, 
Rozzano, 3Milan Unit, Istituto di Ricerca Genetica e 
Biomedica, Consiglio Nazionale delle Ricerche, Milan, 
Italy 

Introduction: Omenn Syndrome (OS) is a severe 
combined immunodeficiency characterized by 
erythrodermia and protracted diarrhea due to infiltration 

J Clin Immunol (2012) 32 (Suppl 1):S1–S379



 
68 

 

of oligoclonal and activated T cells, generated by 
hypomorphic mutations in recombination activating 
genes (RAGs). In our model of OS, Rag2R229Q mice, 
thymus and secondary lymphoid organ architecture are 
severely compromised. OS patients and mice showed 
reduction in regulatory T cells, indicating an 
impairment in central and peripheral tolerance 
checkpoints. 
 
Objectives: We characterized dendritic cell (DC) 
compartment in Rag2R229Q mice given their role in the 
maintenance of central and peripheral tolerance to 
evaluate whether T and B cell defects, together with 
abnormal lymphoid structure, could affect DC 
distribution and antigen presenting function. 
 
Methods: DCs distribution was characterized by FACS 
in steady state and inflammatory conditions. Gene 
expression was evaluated by Real time PCR. Cytokines 
and chemokines were analysed by ELISA.  
 
Results: Rag2R229Q mice showed a reduction in CD11c+ 
cell number in hematopoietic organs, except in lymph 
nodes, together with a significant reduction in MHCII 
expression in conventional DCs (cDC). Of note, cDC 
bone marrow precursors were present in normal number 
as compared with WT counterpart, whereas monocytes 
were significantly reduced. Rag2R229Q bone marrow 
derived DC (BMDC) were similar to WT BMDCs in in 
vitro differentiation assays, excluding a cell intrinsic 
defect. In vivo models of DC function demonstrated a 
decreased migration and T cell activation in draining 
lymph nodes.  
 
Conclusions: Overall these findings indicate a defect in 
DC compartment in Rag2R229Q mice which can 
contribute to the pathogenesis of immunodeficiency and 
autoimmunity. 
 
 
424 IMMUNOLOGICAL DEFICIENCIES IN 
CHILDREN WITH KABUKI SYNDROME 

A. Uszynska1,2, B. Basiewicz-Worsztynowicz1, M. 
Zawierta1, M. Lubieniecka1 
1The Department of Pediatric, Clinic of Children 
Immunology and Reumatology, University of Medical 
in Wroclaw, 2Department of Clinical Immunology and 
Pediatrics, Hospital of J.Gromkowski in Wroclaw, 
Wroclaw, Poland 

Introduction: Kabuki syndrome (KS) (Kabuki make-
up syndrome, Niikawa-Kuroki syndrome), a very rare 
genetic condition, was first described in 1981 by 
Japanese scientists. Kabuki make-up refers to the 
resemblance of the facial features with the 

characteristic make-up used by actors of Kabuki, a 
traditional Japanese theatrical form. Disease 
characteristics: Kabuki syndrome is characterized by 
typical. We present two cases of children with KS 
referred to the Immunology Department due to 
recurrent infection. facial dysmorphism (i.a. wide-set 
eyes, depressed nasal bridge, arched eyebrows, large 
ears), microcephaly, ophthalmologic anomalies, 
postnatal short stature, skeletal and circulatory 
anomalies, mild to moderate intellectual disability or 
mental retardation, loss of appetite, feeding problems, 
endocrinologic abnormalities, hypotonia. Most of 
patients demonstrated increased susceptibility to 
infections, frequent severe infections and 
immunological disorder.  
 
Case reports: Case 1. Case 2. 6-year-old patient with a 
history of persistent ear infections was referred to the 
Immunology Department. Despite intensive treatment 
by laryngologist there were tympanic membrane 
perforations repeatedly. Laboratory test revealed IgG3 
deficiency; lymphocytes T, B and NK were in normal 
range. The effects of gamma globulin therapy was 
successful in both cases7-weeks-old infant with 
hypotonia, low body weight and feeding problems, 
suffering from urinary tract infection and pneumonia, 
was admitted to the Immunology Department. 
Laboratory test revealed low IgG, IgA and IgM serum 
levels, deficiency of B and NK lymphocytes. 
 
Conclusion: An appropriate treatment is required and a 
special medical care for patients with KS should be 
offered by multidisciplinary teams of specialists to 
provide health- related quality of life. 
 
 
467 T-CELL- AND ANTIBODY-MEDIATED 
AUTOIMMUNE MANIFESTATIONS IN SCID 
DUE TO IL7RA MUTATIONS 

C.A. Zago1, C.M.A. Jacob1, E.M.D.A. Diniz1,2, C. 
Zerbini2, M. Dorna1, J. Fernandes1, V. Rocha1, J.B. 
Oliveira3, M. Carneiro-Sampaio1 
1Department of Pediatrics, Faculdade de Medicina da 
Universidade de São Paulo, 2Hospital Universitário 
(HU), Universidade de São Paulo, São Paulo, Brazil, 
3Immunology Service, National Institutes of Health, 
Department of Health and Human Services, Bethesda, 
MD, USA 

Introduction: B+ SCID due to IL7Ra deficiency 
represents around 10% of SCID cases, and has seldom 
been described among Brazilian patients.  
 
Objective: We present two unrelated SCID female 
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infants with IL7RA mutations and distinct autoimmune 
manifestations.  
 
Case 1: This infant was born to non-consanguineous 
parents at 28 weeks of gestational age presenting 
characteristic clinical aspects of Omenn syndrome 
(OS). She died after 2 days due to meconium-aspiration 
pneumonitis and pancarditis (with eosinophil and 
histiocyte infiltration). She presented leukocytosis 
(19,500/mm3), eosinophilia (4,860cells/mm3), 
lymphocytes=2,925cells/mm3 (CD3+=684cells/mm3, 
CD4+=345cells/mm3, CD8+=6cells/mm3, without naive 
T-cells, CD25+Foxp3+=2.3%, CD19+=641cells/mm3, 
CD3-CD16+CD56+=280cells/mm3), 
thrombocytopenia=49,000/mm3, IgG=468mg/dL, 
IgM=45mg/dL, IgA< 22mg/dL, IgE=3,310UI/ml. She 
harbored a homozygous p.C118Y IL7RA mutation. She 
is the second IL7Ra deficient OS in literature; the first 
described case presented the same mutation and was 
also Brazilian.  
 
Case 2: An 8-month-old girl presented since 4 months-
old with severe thrombocytopenic purpura, treated with 
high IVIg doses and corticosteroids. She presented 
lymphocytopenia=1,287cells/mm3 
(CD3=147cells/mm3, CD4=36cells/mm3, 
CD8=72cells/mm3), normal B (184cells/mm3, 80% with 
sIgM+IgD+) and NK numbers (259cells/mm3), very low 
TRECs, IgM=235mg/dL, IgA=51mg/dL, IgE=5UI/ml, 
and positive anti-nuclear antibodies (1/320). A sister 
with an equivalent clinical picture died at 15 months of 
age. She had compound heterozygous p.C118Y and 
p.I121NfsX8 IL7RA mutations. She did not present 
serious infections, and was successfully transplanted 
with cord blood cells at 13-months-old.  
 
Conclusions: Autoimmune diseases associated to 
“leaky” SCIDs due to IL7RA mutations may be 
mediated by both autoreactive T lymphocytes (probably 
in case1, an intrauterine OS) and autoantibodies 
(probably the predominant pathogenic mechanism in 
case2).  
 
Financial support: FAPESP grants2008/58238-4 and 
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INFANTILE INFLAMATORY BOWEL DISEASE 
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Kuşkonmaz2, G. Hızal3, B. Berberoğlu3, Ö. Sanal1, İ. 
Tezcan1 

1Pediatric Immunology, 2Pediatric Hematology, 
3Pediatric Gastroenterology, Hacettepe University 
Children's Hospital, Ankara, Turkey 

Interleukin-10 and TGF-β mediated 
immunosuppression is important in the development of 
oral tolerance. Mutations in the IL-10 Receptor A and B 
genes which encode the subunits of IL-10 receptor 1 
and 2 are found to be related with early onset 
inflammatory bowel disease. Here, we present a 15-
month-old boy with Crohn disease and defect in IL-10 
receptor 2 subunit, who was hematopoietic stem cell 
transplanted.  
 
A 15-month-old male infant was referred to our center 
for recurrent perianal abscesses, diaper dermatitis and 
persistant diarrhea and anal ulceration. Parents are first 
degree relatives. On physical examination, deep anal 
ulceration and pus were present. Colonoscopy and 
biopsy showed active colitis and ulceration in colon. 
Complete blood count revealed hemoglobin, 11,0 g/dl; 
WBC, 24800; platelet, 467000/mm3. The absolute 
neutrophil and lymphocyte counts were 5300/mm3 and 
13800/mm3 respectively. Erythrocyte sedimentation 
and C-reactive protein levels were 120 mm/hr and 24 
mg/dl respectively. Homozygous mutation (c.G477A, 
p.Trp159X) in IL-10RB gene was found. He did not 
respond to anti-inflammatory treatment (steroid and 
acetyl salicylic acid), and was given total parenteral 
nutrition. Mesenchimal stem cell transplantation, and 
after clinical improvement, hematopoietic stem cell 
transplantation were performed from his full-matched 
13 year-old sister. Persistant diarrhea resolved and anal 
ulceration significantly improved. But, the donor 
chimerism gradually decreased, and clinical 
deterioration occurred with graft failure. Now, boost 
haemopoietic stem cell transplantation is planned fort 
he patient.  
 
Determination of the defect in the early onset severe 
inflammatory bowel disease is very important for the 
selection of treatment approach and the prognosis. 
 
 
525 AIRE-DEPENDENT EXPRESSION OF 
INSULIN IS INDEPENDENT OF THYMIC PDX1 
EXPRESSION 
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Liston1, D.H.D. Gray3, J. Dooley1 
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Hall Institute of Medical Research, Melbourne, VIC, 
Australia 

J Clin Immunol (2012) 32 (Suppl 1):S1–S379



 
70 

 

Introduction: The Autoimmune Regulator, Aire, 
mediates central tolerance of peripheral self. Its activity 
in thymic epithelial cells (TEC) directs the ectopic 
expression of hundreds of tissue-restricted antigens 
(TRA), causing the deletion of autoreactive thymocytes. 
The molecular mechanisms orchestrating this broad 
transcriptional regulation are unknown. Various models 
of transcriptional regulation have been proposed, 
ranging from i) direct DNA binding, ii) non-specific 
activation of genes within genomic regions, iii) gain of 
promoter specificity via interaction partners, iv) or 
recognition of a histone tag left by other proteins. 
However, none of these models can fully explain how 
Aire affects expression of hundreds to thousands of 
genes with vastly different modes of regulation, and yet 
maintains cell type specificity in the range of genes 
targeted. One prominent model that might explain both 
the breadth and specificity of Aire's activity posits that 
tissue-specific transcription factors induced by Aire in 
TEC directly activate their canonical targets.  
 
Objective: To test a canonical model of Aire 
transcriptional activity.  
 
Methods: We analyzed mice deficient in the pancreatic 
transcription factor, Pdx1, specifically in TEC, for the 
expression and tolerance of downstream pancreatic 
TRA.  
 
Results: We observed that lack of Pdx1 in TEC does 
not reduce the transcription of insulin or somatostatin, 
nor alter glucagon expression.  
 
Conclusion: These findings suggest that Aire's capacity 
to regulate expression of a huge array of TRA relies 
solely on an unconventional transcriptional mechanism, 
without intermediary transcription factors. 
 
 
533 ACNEIFORM RASH IN AN AUTISTIC 
ADOLESCENT BOY TURNED OUT TO BE 
SYSTEMIC LUPUS ERYTHEMATOSUS: CASE 
REPORT 

S.M. Badawy1,2, T. Salman1, D. Rauch1, Y. Volkin1 
1Department of Pediatrics, Mount Sinai School of 
Medicine - Elmhurst Hospital Center, Elmhurst, NY, 
USA, 2Department of Pediatrics, Zagazig University, 
Zagazig, Egypt 

Introduction: Systemic lupus erythematosus is a 
chronic autoimmune inflammatory disease that has 
protean manifestations and follows a relapsing and 
remitting course. It is can affect any organ system, 
mainly involves the skin, joints, kidneys, blood cells, 
and nervous system. 

Case presentation: A 17-year-old asian boy with 
history of autism presented with facial-acneiform-rash 
for 11 days. Nine days earlier, he had fever 101F where 
lab-work showed UTI, treated with oral Bactrim 
without improvement. Patient continued spiking fevers, 
and displayed persistently decreased appetite and 
decreased urine output. Over past year, the patient had 
two hospitalizations for bilateral cellulitis (Jul 2011 and 
Dec 2011) with 30lb weight loss. No family history of 
immunological disorders. Examination within-normal 
except for papular-non-pruritic-acneiform facial-rash 
and autistic behavior. 
 
Work-up-Lab: Anemia, elevated WBCs, 
Panhemagglutination, elevated 
BUN(44)&creatinine(1.8), albumin < 3, total protein < 
6, normal electrolytes, elevated ESR(145), elevated 
ferritin(2674), ANA positive(1:1280), low C3&C4, 
HCV Ab negative, HBVs Ag negative, B2-
Glycoprotein-I-IgA elevated, Anti-DNA-DS-QUAL 
positive, Anti-P-Serine IgG elevated, Sjogren´s AB 
(SS-A) and (SS-B) negative. 
 
Work-up-Radiology: Abd/Renal U/S:within-normal, 
Lower-Extremity-Venous-Duplex-US: Bilateral 
common-femoral-veins turbulent-pulsatile consistent-
with arteriovenous-communication and CT-guided 
renal biopsy showed diffuse segmental lupus 
glomerulonephritis(Class-IV-S). 
 
Differential diagnosis: 1)SLE 2)Antiphospholipid-
Syndrome, 3)Sjogren-Syndrome, 4)Rheumatoid-
Arthritis 5)Mixed-Connective-Tissue-Disease 
6)Infective-endocarditis 7)Hypocomplementemic-
Membranoproliferative-glomerulonephritis. 
 
Discussion: Acnieform-lesions are rarely reported in 
lupus erythematosus. Our patient presented acutely with 
facial-acnieform-lesions in context of significant 
weight-loss over one-year with two-hospitalizations for 
bilateral leg cellulitis with moderately elevated ESR as 
only laboratory abnormalities. Panhemagglutination 
without-identifiable-antibodies raised high-suspicion 
for autoimmune-disorder. 
 
Conclusion: Acneform-rash and bilateral cellulitis can 
be initial-presentations of SLE. Diagnosis needs high 
index of suspicion with laboratory correlation. 
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539 FIRST REPORTED CASE OF OMENN 
SYNDROME IN A PATIENT WITH RETICULAR 
DYSGENESIS 

L.A. Henderson1, F. Frugoni1, G. Hopkins2, W. Al-
herz3, K. Weinacht2,4, A.M. Comeau5, F.A. Bonilla1, 
L.D. Notarangelo1,6, S.-Y. Pai2,4 
1Division of Immunology, 2Division Hematology and 
Oncology, Children's Hospital, Boston, MA, USA, 
3Pediatrics Department, Faculty of Medicine, Allergy 
and Clinical Immunology Unit, Al-Sabah Hospital, 
Kuwait University, Kuwait City, Kuwait, 4Department 
of Pediatric Oncology, Dana-Farber Cancer Institute, 
Boston, 5New England Newborn Screening Program, 
University of Massachusetts Medical Center, 
Worcester, 6Manton Center for Orphan Disease 
Research, Boston, MA, USA 

Introduction: Reticular dysgenesis (RD) is a severe 
combined immunodeficiency (SCID) syndrome with 
neutropenia and deafness caused by adenylate kinase 2 
(AK2) gene mutations. Omenn Syndrome (OS) has been 
described in association with several forms of SCID 
and results from residual, oligoclonal T lymphocyte 
development. OS has never been reported in RD.  
 
We studied a male infant with classic hematologic and 
immunologic manifestations of RD who developed 
rash, diarrhea, and lymphadenopathy, associated with 
appearance of activated T lymphocytes.  
 
Objective: To confirm the diagnoses of RD and OS by 
assessing expression and function of the AK2 protein 
and defining the origin and repertoire of the T 
lymphocytes.  
 
Methods: Genomic sequencing and Western blotting 
using fibroblasts and purified CD3+ T cells, maternal 
engraftment studies, and T cell receptor (TCR) analysis 
were performed. AK2 function was assessed by 
evaluating mitochondrial membrane potential in 
response to staurosporine.  
 
Results: Analysis of genomic DNA showed 
homozygosity for an AK2 mutation (c.524 G>A, 
p.R175Q) in both fibroblasts and CD3+ T cells, 
excluding somatic reversion. Western blotting revealed 
residual AK2 protein expression at reduced levels. 
Maternal engraftment was excluded by fluorescence in 
situ hybridization (FISH), short tandem repeat (STR) 
analysis, and flow cytometry for a non-inherited 
maternal allele. Consistent with OS, the TCR repertoire 
was highly oligoclonal. Mitochondrial membrane 
potential in the patient's T cells was disrupted 
indicating impaired AK2 function. 

Conclusions: We report the first case of OS in RD 
suggesting that in some RD mutations, residual AK2 
expression may lead to the development of oligoclonal 
T lymphocytes. 
 
 
565 CLINICAL AND GENETIC 
CHARACTERISTICS IN A SERIES OF 
HAEMOPHAGOCYTIC 
LYMPHOHISTIOCYTOSIS PATIENTS 
WITHOUT PERFORIN DEFECTS 

E. Mancebo1,2, C. Aquilino2, A. López-Herradon1, 
L.M. Allende1,2, J. Ruiz-Contreras3, J. Gil4, P. 
Morales1,2, E. Paz-Artal1,2 
1Servicio de Inmunología, Hospital 12 de Octubre, 
2Grupo de Inmunodeficiencias e Inmunología del 
Trasplante, Instituto de Investigación Hospital 12 de 
Octubre, 3Servicio de Pediatría, Sección de 
Inmunodeficiencias Primarias, Hospital 12 de Octubre, 
4Servicio de Inmunología, Hospital Universitario 
Gregorio Marañón, Madrid, Spain 

Introduction: Haemophagocytic lymphohistiocytosis 
(HLH) is characterised by T cell and macrophage 
activation and excessive production of inflammatory 
cytokines. Genetic diagnosis is required to discriminate 
between primary forms (familial HLH, FHL), due to 
mutations in genes involved in cytolysis, and secondary 
forms. 
 
Objective: To analyse the genes coding for Munc13-4 
(UNC13D) and syntaxin-11 (STX11) proteins in search 
of mutations that might explain HLH in 6 patients 
without perforin defects. 
 
Methods: In vitro evaluation of patients included flow 
cytometric analysis of perforin expression and 
degranulation, measurement of sCD25 by ELISA and 
quantification of NK activity. Coding regions and exons 
surroundings of PRF1, UNC13D and STX11 genes 
were DNA-sequenced. 
 
Results: We identified 3 different mutations in 
UNC13D, affecting 3 individuals (50% of patients 
tested) in 3 PRF1- negative unrelated families (66% of 
families tested).These mutations had been previously 
described as pathogenic. There were no changes in 
STX11. Of note, patients with definitive genetic 
diagnosis (FLH-3) developed severe early-onset HLH 
(24 to 42 days old), whereas patients without found 
mutations developed HLH later in childhood (5 to 7 
years old). Two FLH-3 patients presented a pronounced 
degranulation defect. 
 
Conclusions: UNC13D mutations were found in 66% 
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of the HLH families without perforin defects and 
syntaxin mutations were not detected. These results 
agree with published series in which mutations in 
UNC13D explain up to 50% of FHL without PRF1 
mutations, and support a heterogeneous genetic 
background for this disease. 
 
 
604 PRURIGO NODULARIS AS THE FIRST 
MANIFESTATION OF A COMMON VARIABLE 
IMMUNODEFICENCY 

S. Gambini, L. Paolini, R. Moretti, R. Morariu, F. 
Lucadei, M.G. Danieli 

Department of Clinical and Molecular Sciences, 
Università Politecnica delle Marche & Ospedali 
Riuniti, Ancona, Italy 

Introduction: Prurigo nodularis (PN) is a rare chronic 
disorder of unknown aetiology, which is resistant to 
therapy, and is characterized by pruritic nodules. 
Common variable immunodeficiency (CVID) is the 
most common primary immune deficiency in the 
adulthood. It is characterized by recurrent sino-
pulmonary infections, inflammatory and autoimmunity 
complications. We here report on a patient with PN as 
the first manifestation of CVID.  
 
Objective: A 64-years-old woman complained of 
pruritus for seven years prior to her presentation to our 
Clinic. The patient was splenectomised for a previous 
autoimmune thrombocytopenia.  
 
Methods and results: Examination showed diffuse 
pruritic papules and nodules on her legs and arms. The 
main blood tests demonstrated normal number of 
lymphocytes. HIV-test resulted negative as well as the 
principal autoimmune serology (ANA, anti-ENA, 
ANCA, anti-DNA). There was not eosinophilia and 
serum IgE number was normal. Also, parasitic and 
bacterial cultures of faeces were negative. Serum 
immunoglobulin levels (IgG 82 mg/dl, IgA 25 mg/dl, 
IgM 47 mg/dl) and specific antibody responses were 
consisting with the diagnosis of CVID. The patient 
began intravenous Ig replacement (0.5 g/kg every 21 
days) that resulted in an improvement in both signs and 
symptoms.  
 
Conclusions: Skin involvement is often described in 
CVID, but usually the manifestation concern 
granulomatous lesions. At our knowledge, this is the 
first case of PN as a presentation of CVID. 
 
 

606 CLINICAL AND LABORATORY FINDINGS 
FOR THE DIAGNOSIS OF HYPER IGE 
SYNDROME (HIES) 

S. Lermo-Rojo1,2, L.M. Allende1,2, C. Aquilino2, P. 
Talayero1,2, E. Mancebo1,2, L.I. González-Granado3, J. 
Ruíz-Contreras3, S. Calleja4, J.G. Ruíz de Morales4, E. 
López-Granados5, E. Paz-Artal1,2 
1Immunology, Hospital 12 de Octubre, 2Grupo de 
Investigación en Inmunodeficiencias e Inmunología del 
Trasplante, Instituto de Investigación Hospital 12 de 
Octubre, 3Pediatrics, Hospital 12 de Octubre, Madrid, 
4Immunology, Hospital, León, 5Immunology, Hospital 
La Paz, Madrid, Spain 

Introduction & objective: We present the clinical 
phenotype and immunological findings in 8 HIES 
patients. 
 
Patients & methods: Clinical symptoms were 
evaluated using the NIH score. Laboratory evaluation 
included immunoglobulins measurement by 
nephelometry, flow-cytometric quantification of 
lymphocyte subsets and STAT3 phosphorylation and 
Th17 response by measuring IL-17 production. STAT3 
was cDNA-sequenced and prediction of mutations 
effects was performed by using Poliphen2 software. 
 
Results: We present our main results on Tables1, 2 and 
3.  
 

  
1.1 

GAS
2.1 

VTN
3.1 
PLJ 

4.1 CFG 
5.1 

SZL
6.1 

EMC
7.1 

RGB
7.2 

JGB

Abscesses - 2 - >4 >4 2 >4 - 

Pneumonias - >3 - 1 3 4 >3 - 

Eczema - No - Yes Yes Yes Yes - 

Nonimmunologic 
manifestations 

- 

Wide 
nose 
High 
palate

- Dermatomyositis

Wide 
nose 
High 
palate

No No - 

NIH score - 45 - 32 40 41 33 - 

[Table 1. Clinical findings] 
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1.1 

GAS 
2.1 

VTN 
3.1 
PLJ 

4.1 
CFG 

5.1 
SZL 

6.1 
EMC

7.1 
RG
B 

7.2 
JGB

Peak serum 
IgE (a) 

15.70
0 

51.90
0 

4.07
0 

7.60
0 

7.52
0 

17.80
0 

1.90
0 

19.00
0 

Memory B 
cells 

(CD19+IgD-
CD27+) 

3,4% 
(b) 

2,9% 
(c) 

4,9
% 
(c) 

2,5
% 
(b) 

2,9
% 
(b) 

2,6% 
(b) 

1,6
% 
(b) 

4,9% 
(c) 

IL-17 
production (d) 

NT NT NT 
136,
7 ± 
37,6 

60,1 
± 

15,7 
NT 

13,1 
± 7

NT 

STAT3 
phosphorylati
on (CD4 % / 

MFI) (e) 

68 / 
1.201 

NT 
92 / 
2.04

1 

93 / 
1.30

1 

76 / 
926 

72 / 
NT 

96 / 
1.42

2 

91,5 / 
NT 

Normal values: a) IgE: < 600 UI/ml, b) Memory B cells (children): 
4,4 - 12,3%, c) Memory B cells (adults): 5,4 - 20,3%, d) IL-17 
production: 714,0 - 124,2 pg/ml, e) STAT3 phosphorylation: CD4 %: 
88,8 - 98,2%, MFI mean+/- SD: 2.010 - 3.357, NT: not tested 

[Table 2. Laboratory findings] 
 
 

 
  

1.1 
GAS 

2.1 
VTN 

3.1 
PLJ 

4.1 
CFG 

5.1 
SZL 

6.1 
EMC 

7.1 
RGB 

7.2 JGB

STA
T3 

muta
tion 
(cD
NA) 

c.30
4C>

T 

c.127
7G>A 

c.144
2A>G 

c.183
1A>G 

c.204
1G>A 

c.210
2A>G 

c.2273
C>G 

c.2273
C>G 

Dom
ain 

N-
termi
nal 

DNA-
bindi

ng 

DNA-
bindi

ng 

Linke
r 

SH2 SH2 
Transac
tivation

Transac
tivation

Polip
hen2 

0,75
3 

0,949 0,344 0,905 0,975 0,996 0,681 0,681 

[Table 3. Genetics] 
 
 

Conclusions: HIES patients present STAT3 
phosphorylation defects and impairment of IL17 
production together with heterogeneous clinical 
presentation. 
 
 
616 THE SPECTRUM OF SYSTEMIC 
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VARIABLE IMMUNODEFICIENCY DISEASE 

M.G. Danieli1, S. Gambini1, A. Gabrielli1, F. Cinetto2, 
C. Agostini2, G. Spadaro3, A. Pecoraro3, A. Matucci4, 
A. Vultaggio4, G. Brunetti5, I. Quinti5 
1Department of Clinical and Molecular Sciences, 
Università Politecnica delle Marche & Ospedali 
Riuniti, Ancona, 2Department of Clinical and 
Experimental Medicine and Clinical Immunology, 
University, Padova, 3Department of Clinical Medicine 
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University of Firenze, Florence, 5Department of 
Molecular Medicine Sapienza, University, Roma, Italy 

Objective: Autoimmune disorders are now considered 
as Common Variable Immunodeficiency (CVID)-
associated manifestations. Although autoimmune 
cytopenias are frequently observed, organ and non-
organ specific autoimmune diseases have been 
described. We report here on the autoimmune 
conditions other than cytopenias in a group of CVID 
Italian patients. 
 
Methods: A multicentre prospective study was 
performed, considering 346 adult patient with CVID. 
The clinical and immunologic information of these 
patients were surveyed. The purpose of the study was to 
evaluate the prevalence of systemic autoimmune 
diseases in a large group of patients with CVID. 
 
Results: Systemic autoimmune diseases other than 
cytopenias affected 62 (18%) CVID patients. They 
were 38 females (61%) with a mean age of 46 years, 
and 24 males with a mean age of 44 years). The most 
common autoimmune conditions were vitiligo (18), 
thyroiditis (14), rheumatoid arthritis (5), Sjogren's 
syndrome (4), systemic lupus erythematosus (2), 
inflammatory bowel disease (6). Besides intravenous 
and subcutaneous immunoglobulin replacement 
therapy, patients were given glucocorticoids, 
hydroxychloroquine, immunosuppressants, and new 
agents, including rituximab and infliximab. 
 
Conclusions: Systemic autoimmune disease other than 
cytopenias are increasingly recognised in CVID. 
Moreover, in 12% of the cases, they might also 
represent the first manifestation of the 
immunodeficiency. The development of autoimmunity 
in CVID is one of the most challenging issue in this 
clinical condition, as it can strongly affect quality of life 
and may require the use of one or more 
immunosuppressants in already immunocompromised 
patients. 
 
 
633 WHEN SHOULD THE FAS GENE BE 
SEQUENCED IN PATIENTS WITH 
LYMPHOPROLIFERATION AND 
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Introduction: Due to clinical and genetic 
heterogeneity, the confirmation or exclusion of the 
diagnosis of autoimmune lymphoproliferative 
syndrome (ALPS) is difficult. Based on a retrospective 

analysis, the use of biomarkers has been proposed to 
direct further genetic work-up of patients with 
lymphoproliferation, raised double negative T (DNT) 
cells but no germline mutation in the FAS gene.  
 
Objective: To re-evaluate the diagnostic approach to 
patients with lymphoproliferation and autoimmunity 
based on a prospective evaluation of the a priori 
predictive value of biomarkers. 
 
Methods: Evaluation of the biomarker profile in 94 
patients with lymphoproliferation and autoimmune 
cytopenia(s), all of whom had genetic sequencing of 
FAS, FASL and Caspase10 in sorted DNT cells.  
 
Results: 32 patients had germline and 5 somatic FAS 
mutations. The best predictors of FAS mutations were 
vitamin B12 and sFasL levels (positive predictive value 
91%, negative predictive value 97% with cut-off values 
of 1255 pg/ml and 560 pg/ml, respectively). 
Determination of DNT cells was less informative in this 
prospective cohort study (PPV/NPV of 58%/75%). 
 
Conclusions: We propose that vitamin B12 and sFasL 
are the best predictors in which patients the diagnosis of 
ALPS-FAS should be pursued by genetic testing, and 
thus should be determined in all patients with 
lymphoproliferation and autoimmunity; whilst DNT 
measurement is of limited usefulness for the clinical 
decision. 
 
 
649 IDENTIFICATION OF GENETIC CAUSES 
UNDERLYING THE AUTOIMMUNE 
LYMPHOPROLIFERATIVE SYNDROME (ALPS) 
TYPE III IN CHILDREN BY NEXT-
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Duesseldorf, Germany, 2Department of Pediatric 
Hematology-Oncology, Hadassah Hebrew University 
Medical Center, 3Pediatric Hematology Unit, Shaare 
Zedek Medical Center, Jerusalem, Israel 

Introduction: ALPS is characterized by 
lymphadenopathy, hepatosplenomegaly, autoimmune 
cytopenias and an elevated number of double negative 
T-cells (DNT; CD3+, TCRα/β+ CD4-CD8-). 
Autoreactive lymphocytes are inefficiently cleared due 
to defective apoptotic signaling via the CD95 death 
receptor pathway. Patients typically harbor germline or 
somatic CD95, CD95 ligand or Caspase 10 gene 
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mutations, but in 20-30% of patients the genetic cause 
is unknown (ALPS-type III ). 
 
Objective: ALPS patients without typical ALPS-
associated mutations are examined by whole-exome-
sequencing to identify novel regulators of the CD95 
signaling pathway and new genes causatively involved 
in the pathogenesis of ALPS-type III. 
 
Methods: Germline DNA of patients (n=10) diagnosed 
with ALPS based on clinical phenotype and 
accumulation of DNT cells was used to screen for 
genomic CD95, CD95L and Caspase-10 by 
PCR/Sanger sequencing. Somatic CD95 mutations were 
checked after magnetic-activated sorting of DNT cells. 
Apoptosis was measured flow cytometrically after PHA 
stimulation and treatment of cells with CD95L or 
staurosporine. Confirmed ALPS-type III patients are 
further investigated by targeted enrichment of whole 
exomic regions and next-generation-sequencing 
(Illumina/Solexa). 
 
Results: Three patients whose phenotype met ALPS-
criteria (Table 1) without typical mutations, but 
defective CD95-mediated apoptosis were identified. 
DNA samples from patients and their families are 
currently undergoing whole-exome-sequencing.  
 

 
[Table 1] 
 
Conclusion: In-depth next-generation-sequencing is 
expected to reveal genetic causes of apoptotic defects in 
identified ALPS-type III. 
 
 
672 THE RESPONSE TO CONJUGATED 
PNEUMOCOCCAL VACCINE IN PATIENTS 
WITH RHEUMATOLOGIC DISORDERS 

H. Alachkar 

Salford Royal Foundation Hospital, Manchester, UK 

Infections are a major cause of morbidity and increased 
mortality in patients with rheumatologic diseases. The 

optimal use of vaccinations may be a tool to reduce 
infection in these patients. 
 
I looked at the response to the conjugated 
pneumococcal vaccines (prevenar, PCV) in 26 
rheumatologic patients (23 women), referred to the 
Immunology clinic at SRFT, with chest infections and 
failure to respond to the polysaccharide pneumococcal 
vaccine (PPV, Pneumovax). The results of the 
responses here, therefore, were after 2 doses of 
Prevenar13, except in 3 patients who received the 
prevenar 7.  
 
Patients were divided according to their response into 3 
groups: 9 patients had a good response (G1) with 
serotype antibody level >0.35 against ≥ 9 /12 serotypes, 
8 patients had a moderate response (G2) with serotype 
antibody level >0.35 against 6-8 /12 serotypes and 9 
patients had a poor response (G3) with serotype 
antibody level >0.35 against < 6 /12 pneumococcal 
serotypes. 
 
There was no difference between the groups in terms of 
the underlying rheumatologic disease and the treatment 
the patients had. Some patients were not on any 
medications and didn't respond.  
 
Rheumatological patients responded to PCV after they 
failed responding to PPV. 
 
Only two patients failed to respond to serotypes 4 and 
14. Whereas, 20 and 13 patients failed to respond to 
serotype 1 and 3, respectively. 
 
Conclusion: The risk for infection in rheumatological 
disorders seems to be due to an underlying immune 
dysfunction as well as the immunosuppressive 
treatment. The CPV seems more immunogenic than 
PPV. 
 
 
681 SELECTIVE IGA DEFICIENCY AND 
ANTIPHOSPHOLIPID SYNDROME 
COMPLICATED BY RELAPSING 
POLYCHONDRITIS: A CASE REPORT 

D. Firinu, A. Frau, M. Pisanu, M.M. Lorrai, F. Musu, 
P.E. Manconi, S.R. Del Giacco 

Department of Medical Sciences “M. Aresu”, Unit of 
Internal Medicine, Allergy and Clinical Immunology, 
University of Cagliari, Monserrato, Italy 

Introduction: IgAD is the most common primary 
antibody deficiency disorder. In individuals older than 4 
years of age, it is characterized by a reduction of serum 
IgA levels < 0.07 g/L with normal IgM and IgG levels. 
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Antiphospholipid syndrome is an immune-mediated 
prothrombotic condition caused by antibodies against 
cell-membrane phospholipids that provokes blood 
clotting in vessels as well as pregnancy-related 
complications. RP is an immune-mediated disease of 
the cartilaginous tissues, characterized by recurrent 
bouts of inflammation that may involve ear and nose 
elastic cartilage, hyaline cartilage of peripheral joints 
and cartilage of the tracheobronchial tree. 
 
Objective: We present a unique case of coexistence of 
IgAD, Antiphospholipid syndrome and Relapsing 
Polychondritis. 
 
Methods: The patient was referred in 1997 following 
two second-trimester abortions, episodes of 
thrombocytopenia and limb deep venous thrombosis. 
She also presented IgAD, with normal values of IgG 
subclasses and IgM and no signs of overt 
immunodeficiency. Other causes of 
hypogammaglobulinemia were ruled out. In 2010 she 
had swelling and erythema of auricles and nasal 
chondritis, cephalea and bilateral uveitis. Auricular 
biopsy highlighted flogosis of the cartilage compatible 
with the diagnosis of polychondritis. Diagnosis of RP 
according to the McAdam criteria was reached and 
therapy with prednisone was started, then associated 
with Cyclophosphamide.  
 
Results: Amelioration of uveitis was obtained and RP 
relapses were absent.  
 
Conclusions: The association between these immune-
mediated conditions on the background of immune 
dysregulation, possibly related to IgAD, is supported by 
this case. 
 
 
696 ADULT ANTIBODY DEFICIENCY 
SYNDROME AND HENOCH-SCHOENLEIN 
PURPURA: A REPORT OF TWO CASES 

D. Firinu, M. Pisanu, A. Frau, M.M. Lorrai, G. Murgia, 
M.P. Barca, M.M. Peralta, S.R. Del Giacco, P.E. 
Manconi 

Department of Medical Sciences “M. Aresu”, Unit of 
Internal Medicine, Allergy and Clinical Immunology, 
University of Cagliari, Monserrato, Italy 

Introduction: Primary antibody deficiency (PAD) 
syndromes constitute a heterogenous group of 
disorders, with a large variability in clinical and 
immunological phenotypes. Late-onset forms of CVID 
or of other PAD are also known. About a third of these 
patients show signs of autoimmunity or develop 
immune-mediated diseases. Among the identified 

genetic causes, CD19 and CD81 deficiencies show in 
some patients features of hypogammaglobulinemia and 
IgA-nephropathy or Henoch-Schoenlein purpura (HSP). 
 
Objective: We report two unrelated adult patients 
affected by hypogammaglobulinemia and HSP. Causes 
of secondary humoral immunodeficiency ( e.g.renal 
loss, drugs) have been ruled out. 
 
Methods and Results: CASE-1: a 46 years-old male 
with airway infections developed episodes of 
abdominal pain, arthritis and palpable skin purpura 
without overt renal involvement. He had serum IgG 377 
mg/dl, IgM 20 mg/dl, normal IgA (increased during 
HSP relapses), low CD19+ B-cells. Skin biopsy showed 
the presence of leukocytoclastic vasculitis (LCV) with 
endothelial deposits of IgA. Then, he has been treated 
for relapses with steroids, cyclophosphamide and 
started replacement with intravenous immunoglobulin. 
Subcutaneous immunoglobulin replacement is currently 
given. CASE-2: an adult woman with mild history of 
infections, presented with onset of hematuria, 
proteinuria (mesangial proliferative glomerulonephritis 
with IgA deposition), abdominal vasculitis and skin 
LCV. She had serum IgG 358 mg/dl, IgM 35 mg/dl, 
normal IgA, normal CD19+ B-cells. She has been 
treated with steroids, azathioprine and intravenous 
immunoglobulins.  
 
Conclusions: The reported cases deserve molecular and 
functional characterization of the possible underlying 
defect for its implications in diagnostic and therapeutic 
aspects. 
 
 
701 HANDLING OF AUTOIMMUNITY IN X-
LINKED THROMBOCYTOPENIA USING 
MYCOPHENOLATE MOFETIL 

A. Casimiro1, T. Almeida2, O. Freitas2, A.I. Cordeiro1, 
C. Neves1, J.F. Neves1 
1Primary Immunodeficiencies Unit, 2Hematology Unit, 
Hospital Dona Estefânia, Centro Hospitalar de Lisboa 
Central, Lisbon, Portugal 

Introduction: X-linked thrombocytopenia (XLT) is a 
mild allelic variant of Wiskott-Aldrich syndrome that 
has a wide range of clinical features. Auto-immunity in 
these patients can be very difficult to manage.  
 
Clinical report: A 12-year-old boy was admitted 
because of severe autoimmune hemolytic anemia, with 
strongly positive direct IgG Coombs test. He had a 
personal history of mild eczema and a previous 
diagnosis of normocytic chronic immune 
thrombocytopenic purpura (ITP), with persistently 

J Clin Immunol (2012) 32 (Suppl 1):S1–S379



 
77 

 

positive titers for anti-platelet antibodies, resistant to 
intravenous immunoglobulin G (IGIV) and partially 
controlled with corticosteroids. The bicytopenia was 
controlled with two pulses of 30/mg/Kg of 
methylprednisolone and IGIV. As an outpatient he had 
a severe relapse with bicytopenia as prednisolone was 
weaned. In the presence of a refractory Evans syndrome 
in an adolescent boy with eczema, after excluding 
common causes of chronic ITP, direct sequencing of 
the WASP gene was performed, revealing a missence 
mutation c.1378C>T in exon 11. Due to the severity of 
the disease and the lack of control with corticosteroids, 
treatment with mycophenolate mofetil (MMF) was 
initiated with complete resolution of the hematologic 
auto-immunity. Since this treatment was started, the 
patient has not experienced any relapses or side effects.  
 
Conclusion: A high rate of life-threatening or fatal 
disease-related events is observed in XLT, being 
immune-mediated cytopenias one of these conditions. 
MMF is a very well tolerated immunosuppressant that 
has previously been used in its treatment in other 
diseases, such as Autoimmune Lymphoproliferative 
Syndrome (ALPS) and we report its use in XLT. 
 
 
717 A NEW DEFICIENCY CAUSING EARLY-
ONSET CVID: HOW TO DIAGNOSE LRBA 
DEFECTS? 

L. Gamez-Diaz1, S. Ehl1, H. Hauch2, E. Koscielniak3, 
T. Feuchtinger4, C. Speckmann1, J. Wanders5, S. 
Seneviratne6, J. Orange7,8, A. Enders9, H. Stauss10, M. 
Moustchen11, H. Eibel1, B. Grimbacher1,10 
1Center of Chronic Immunodeficiency, University 
Medical Centre, Freiburg im Breisgau, 2SLK Kliniken, 
Heilbronn, 3Olgaspital, Stuttgart, 
4Univertättskinderklinik, Tübingen, Germany, 
5Department of Immunology, Royal Free Hospital & 
University College London, 6Department of 
Immunology, Royal Free Hospital and University 
College, London, UK, 7School of Medicine, University 
of Pennsylvania, 8Childrens Hospital, Philadelphia, 
PA, USA, 9Ramaciotti Immunization Genomics 
Laboratory, The Australian National University, 
Canberra, ACT, Australia, 10Department of 
Immunology, Royal Free and University College, 
London, UK, 11Laboratory of Immunoendocrinology, 
Institute o Pathology, Center of Immunology, 
University, Liège, Belgium 

Introduction: We discovered a novel human immune 
dysregulation syndrome that is caused by homozygous 
mutations in the human LRBA gene (lipopolysaccharide 
responsive beige-like anchor protein). Clinically, this 
syndrome is characterized by early-onset 

hypogammaglobulinemia, autoimmunity, inflammatory 
bowel disease and recurrent infections with defective T 
and B cell activation, proliferation, autophagy and 
increased apoptosis (Lopez-Herrera, 17/05/2012).  
 
Objective: To provide the screening method to identify 
LRBA defects in candidate patients. 
 
Methods: Patients suspected of having LRBA 
deficiency based on clinical grounds were screened for 
LRBA protein expression defects. PBMC were isolated 
and stimulated with PHA (1ug/ul) for 72 hours. Lysates 
were analyzed by gradient PAGE (6%, 9% and 18%), 
run for 16 hours, and transferred for 4 hours onto a 
PVDF membrane. Anti-human-LRBA, which 
recognizes the amino acids 906-1038, was used to 
detect a band of approximately 319 KDa. 
 
Results: Fourteen patients with CVID have been 
evaluated for LRBA defects using Western Blotting 
since January 2012. Four out the 14 patients tested 
expressed normal LRBA, 3 showed less expression than 
the healthy control, 1 showed over-expression, 1 was 
undetermined, and 6 did not express LRBA. One of the 
latter had a homozygous splice site mutation identified 
by sequencing. 
 
Conclusion: The absence of LRBA protein in CVID 
patients is suggestive of LRBA deficiency. However 
mutation detection by sequencing is required to provide 
a final diagnosis. We suggest using this screening 
protocol to look for LRBA deficiency in childhood-
onset CVID, patients with an AR form of CVID and 
patients with hypogammaglobulinemia, autoimmunity 
and lymphoproliferation. 
 
 
782 ESTABLISHMENT IPS CELLS DERIVED 
FROM MEVALONATE KINASE DEFICIENCY 

K. Yoshioka1, T. Tanaka2, M. Saito2, M. 
Yanagimachi2, R. Nishikomori1, Y. Takaoka1, H. 
Sakai3, T. Yasumi1, T. Nakahata2, T. Heike1 
1Department of Pediatrics, Kyoto University Graduate 
School of Medicine, 2Center for iPS Cell Research and 
Application, Kyoto University, Kyoto, 3Peadiatrics, 
Shizuoka Municipal Shizuoka Hospital, Shizuoka, 
Japan 

Introduction: The hyperimmunoglobilinemia D with 
periodic fever syndrome (HIDS) is an 
autoinflammatory disorder characterized by repeated 
febrile attacks with arthritis, abdominal pain, and skin 
rash caused by genetic abnormalities of mevalonate 
kinase gene (MVK). HIDS has been recently called 
mevalonate kinase deficiency (MKD). One of the key 
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features observed on MKD patients is overproduction 
of inflammatory cytokine IL-1β from monocytes when 
stimulated by LPS. IL-1β seems to play an important 
role in the pathogenesis of MKD, being supported by 
anakinra. However, the pathophysiology of MKD has 
not been elucidated clearly yet, especially on CNS 
abnormalities expressed on mevalonate aciduria. The 
lack of animal model of MKD as well as difficulties of 
gene manipulation of human monocytes cause technical 
obstacles to explore the pathophysiology of MKD. 
 
Objective: To uncover the pathophysiology of MKD, 
we established iPS cells from MKD patients as a 
platform to study tissue-specific phenotype as well as to 
manipulate gene expression by molecular procedures. 
 
Methods: The research protocol was approved by 
ethical committee of Kyoto University. After obtaining 
informed consents, we established iPS cells from MKD 
patients' fibroblasts (MKD-iPSCs) . To see the MKD 
phenotype on MKD-iPSCs, we differentiated iPSCs 
into CD14+ cells in vitro and attempted to examine IL-
1β production induces by LPS stimulation. 
 
Results: We established iPS cells derived from 3 HIDS 
patients whose MVK variations are p.G326R/p.G326R, 
p.V278A/c.227-1 G>A and p.A262P/p.H380R. 
 
Conclusions: We made MKD-iPSCs as a research tool 
to explore the disease mechanism of MKD with 
potential capabilities to manipulate gene expressions by 
molecular procedures. 
 
 
784 FAMILIAL HEMOPHAGOCYTOSIS TYPE 3 
DUE TO A NOVEL COMPOUND 
HETEROZYGOUS MUTATIONS AFFECTING 
SPLICING SITES IN UNC13D GENE 

L. Alsina1,2, R. Colobran3,4, M.F. de Sevilla5, A. 
Català6, L. Viñas3, M. Juan2,7, M.A. Martín Mateos1, M. 
Martínez-Gallo3 
1Allergy and Clinical Immunology, Hospital Sant Joan 
de Déu, Universitat, 2Functional Unit of Immunology, 
SJD-Clínic, 3Immunology Department, Vall d'Hebron 
University Hospital, UAB, 4Molecular Medicine 
Program, Vall d'Hebron Research Institute (VHIR), 
5Pediatric Department, 6Hematology Department, 
Hospital Sant Joan de Déu, Universitat, 7Immunology 
Department, Hospital Clínic, Universitat, Barcelona, 
Spain 

Introduction: Familial Hemophagocytic 
Lymphohistiocytosis type 3 (FHL3) is a rare congenital 
disorder caused by mutations in UNC13D which codes 
for an essential factor in degranulation of cytotoxic 

lymphocytes. FHL3 results in multiorgan dysfunction 
and haemophagocytosis with a highly activated immune 
response.  
 
Case report: 24-months old girl, previously healthy 
was admitted with prolonged symptomatic EBV 
infectious mononucleosis with B cell lymphopenia and 
decreased IgG levels. The patient developed 
pancytopenia with increased ferritin, LDH, and 
triglycerides levels. CD8+HLA-DR+ T-cells count was 
a reliable marker for disease activity follow-up. NK 
cytotoxicity activity and degranulation assay were 
defective. Genetic study of UNC13D gene identified 
two compound heterozygous mutations affecting the 
splicing-process: (1) Mutation c.753+1G>T located in 
the donor-site resulting in exon9 skipping. (2) Mutation 
c.2448-11G>A mutation located in the intron25, in the 
polyprimidine tract preceding the AG at the 3´ acceptor 
splice-site. This substitution creates a new acceptor 
splice-site that is used in the splicing process. 
Therefore, the new exon26 includes the last 11 
nucleotides of the intron25 leading to a frameshift 
followed by a premature STOP-codon.  
 

 
 
[Compound Splice mutations] 

 
Conclusions: We present a defect in degranulation due 
to compound heterozygous mutations affecting two 
different splicing-sites in UNC13D gene, in a patient 
with EBV infection. Here we describe for first time a 
heterozygous mutation c.2448-11G>A generating a 
new acceptor splice-site. 
 
 
805 CUTANEOUS AND GENITAL INFECTION 
BY PAPILLOMAVIRUS AND SYSTEMIC 
SARCOIDOSIS IN THE CONTEXT OF 
IDIOPATHIC CD4 T LYMPHOCYTOPENIA 

J. Melero-Ruiz 

Hospital Infanta Cristina, Badajoz, Spain 

Introduction: Idiopathic CD4 lymphocytopenia (ICL) 
is a rare non-HIV-related syndrome with unclear 
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natural history, immunologic characteristics and 
prognosis.  
 
Methods: We report the clinical course of a 28 year-old 
woman, who consulted in 2010 because of familiar 
history of common variable immunodeficiency and 
personal history of viral infections. During last four 
years she showed persistent warts on hands and legs 
and genital papillomavirus HPV-53, 56 and 66 
infection.  
 
Results: Lymphoid populations were determined by 
flow cytometry with lymphopenia (972/ul) and severe 
immunodeficiency: CD3+ 28.1%; CD3+CD4+ 16.3%; 
CD8+ 10.3%. CD4 and CD8 T-cells showed activated 
phenotype. B cells (44.2%) showed normal polyclonal 
phenotype with low Class-Switched and marginal 
memory B Cells (MB0). Elevated serum IgG (2010 
mg/dl) and IgE; normal IgA, IgM, isohemaglutinins, 
IgG responses to vaccine antigens and proliferative 
response to lectins.  
 
No evidence of other active infection by most relevant 
microorganisms, including HIV-1/2 was found.  
 
TAC images showed multinodular splenomegaly, and 
mediastinic and retroperitoneal small 
lymphadenopaties. Splenectomy was realized and non-
caseing granulomas evidenced. 
 
Evolution: One year later, pulmonary sarcoidosis was 
diagnosed because of clinical evolution, no evidence of 
other granulomatous lung diseases, and typical non-
caseating granulomas on pulmonary biopsy. Treatment 
with corticosteroids for last months shows radiological 
and clinical responses. Lymphocytes count was 
progressively increasing after splenectomy; the absolute 
level of lymphoid population has been normalized, but 
the proportion of T lymphocytes and CD4+ 
lymphocytes continue continue to be low.  
 
Conclusion: This case reports a rare presentation of 
extrathoracic sarcoidosis, evolution to pulmonary 
sarcoidosis and the relation with ICL. 
 
 
823 IPEX SYNDROME: CLINICAL AND 
IMMUNOLOGICAL FINDINGS. UPDATE FROM 
THE ITALIAN STUDY GROUP OF IPEX 
(WWW.IPEXCONSORTIUM.ORG) 

R. Bachetta1, E. Gambineri2, L. Passerini1, F. 
Barzaghi1,3, S. Ciullini Mannurita2, G. Colarusso2, M. 
Cecconi4, A. Tommasini5, A. Pirrone5, R. Badolato6, C. 
Cancrini7, S. Corrente7, M.G. Roncarolo1,3 

1Department of Regenerative Medicine, Stem Cells and 
Gene Therapy, San Raffaele Telethon Institute for Gene 
Therapy (HSR-TIGET), Milan, 2Department of Sciences 
for Woman and Child's Health, University of Florence, 
Florence, 3Vita-Salute San Raffaele University, Milan, 
4Human Genetics Lab, Ospedali Galliera, Genoa, 
5Pediatric Immunology Lab, IRCCS Burlo Garofalo, 
Trieste, 6Institute of Molecular Medicine 'Angelo 
Nocivelli', University of Brescia, Brescia, 7Department 
of Pediatrics, Children's Hospital Bambino Gesù and 
University of Rome Tor Vergata School of Medicine, 
Rome, Italy 

Introduction: Immunedysregulation 
Polyendocrinopathy, Enteropathy X-linked syndrome is 
an autoimmune genetic disorder due to mutations of 
FOXP3, causing the dysfunction of naturally occurring 
regulatory T cells (nTregs), with consequent early onset 
multiorgan autoimmunity, potentially fatal within few 
months. To date, 138 cases have been reported. 
Currently, the only curative therapeutic option is 
prompt hematopoietic stem cell transplantation. 
 
Objective: Aim of our study is to characterise the 
natural history of IPEX syndrome, to identify new 
markers for diagnosis and follow-up, and to investigate 
its pathogenesis in order to design more targeted 
therapies. 
 
Methods: Clinical and immunological data were 
collected from 19 IPEX patients included in the study 
(www.aieop.org) after obtaining written informed 
consent in accordance with the Helsinki Protocol. 
 
Results: All patients manifested with the typical triad 
of symptoms (early onset severe enteropathy, type 1 
diabetes mellitus, and eczema). Common laboratory 
findings included eosinophila and hyper IgE. 
Circulating nTregs were detectable by Treg-specific-
demethylated-region (TSDR) analysis in all patients 
tested, regardless of FOXP3 protein expression. 
FOXP3mut nTregs are dysfunctional and unstable, 
contributing to immune dysregulation and tissue 
damage. IL-17-producing effector T cells are increased 
in patients at onset, thus suggesting a pathogenic role 
for Th17 cells in IPEX. 
 
Conclusions: Based on the selective Treg impairment 
as the main defect for the disease, the development of a 
cell/gene therapy-based approach to restore Treg cell 
function and stability can be envisaged to cure patients 
with IPEX syndrome. 
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829 SECONDARY OR PRIMARY ANTIBODY 
IMMUNODEFICIENCY IN WEGENER´S 
PATIENT - CASE REPORT 

H. Mareckova1, Z. Hrušková2, Z. Chocová2, V. 
Bednářová2, L. Skáčiková1, V. Tesař2 
1Inst. Immunology and Microbiology, 2Department of 
Nephrology, 1st Medical Faculty, Charles University, 
Prague, Czech Republic 

Although the hallmark of Common variable 
immunodeficiency (CVID) is hypogammaglobulinemia, 
the intrinsic dysregulation of the immune system leads 
to defective T cell activation and proliferation, as well 
as dendritic cell and cytokine defects, and this is 
probably reason why autoimmunity complications are 
very common.  
Wegener's granulomatosis (WG) is an immune-
mediated disease with a strong and highly specific 
association with Anti-Neutrophil Cytoplasmic 
Autoantibodies. WG typically involves kidney, lungs 
and upper respiratory tract. Standard combined 
immunosuppressive treatment consisting of 
cyclophosphamide and corticosteroids leads to 
successful remission achievement.  
 
Case report: Female, 20 yy. She was referred to the 
immunology clinics for evaluation of her immune 
system with supposedly secondary antibody 
immunodeficiency due to immunosuppressive therapy 
(anti CD20, cyclophosphamide, corticosteroids). Due to 
low immunoglobulin level she was placed on 
intravenous immunoglobulin. As a child she used to 
suffer from frequent otitis, tonsilitis and bronchitis unil 
8 years of age. Then she underwent pneumonia when 
she was 11 years old. When she was 15 years old she 
developed hemoptysis, respiratory and acute renal 
failure. She was diagnosed with WG and placed on 
immunosuppressive therapy. Rheumatologists have 
focused on autoimmunity disease, but her IgG level 
before treatment (when she only had mild albuminuria) 
was 3.93 g/L. (IgA 0.4g/L, IgM 0.4 g/L). Laboratory 
tests are now influenced by anti CD20 therapy so we 
cannot do more tests to distinguish primary or 
secondary immunodeficiency, but given the past history 
of frequent infections in the childhood CVID cannot be 
excluded in this patient. 
 
 
840 CASE REPORT: IDENTIFICATION OF A 
PATIENT WITH FAMILIAR MUTATIONS 
AFFECTING BOTH WASP AND FOXP3 GENES 

C. Mazza1, D. Moratto1, S. Masneri1, D. Vairo1, A. 
Plebani1, A. Rovelli2, A. Balduzzi2, P. Corti2, S. 
Giliani1 

1“A. Nocivelli” Institute for Molecular Medicine, 
Pediatric Clinic, University of Brescia, Spedali Civili, 
Brescia, 2Pediatric Clinic, University of Milano 
Bicocca, S. Gerardo Hospital, Monza, Italy 

Introduction: Immune dysregulation-
polyendocrinopathy-enteropathy-X-linked (IPEX) and 
Wiskott-Aldrich syndromes are two rare X-linked 
primary immunodeficiencies caused by genetic 
alterations within the Forkhead-box protein 3 (FOXP3) 
and the Wiskott-Aldrich-syndromes protein (WASP) 
genes, respectively. Both diseases are generally 
characterized by a certain degree of immune-
dysregulation and eczema, while autoimmunity, always 
present in IPEX, affects about 30% of WAS patients. 
 
Objective: Clinical and immunological characterization 
of a patient carrying missense mutations in both WASP 
and FOXP3 genes. 
 
Results: We report the case of a family of Philippine 
origin in which a 20-year old male proband presented 
with severe thrombocytopenia, eczema, autoimmune 
hemolytic anemia and several life-threatening bacterial 
and viral infections that required repeated 
hospitalization. He also presented a moderate 
lymphopenia and a profound reduction of IgM serum 
levels that correlates with the virtually absence of 
“IgM” memory B cells.  
 
Within the proband X-chromosome we identified by 
direct sequencing two missense mutations in the WASP 
and FOXP3 genes, located in the WIP-interacting and 
the DNA-binding-forkhead domains respectively. Both 
the mutations negatively affect the expressions of their 
coded proteins that were virtually undetectable in a 
flow cytometric analysis. Proband's mother and sister 
were also identified as carriers of these genetic 
alterations, with the latter having two sons deceased in 
early infancy because of unspecified infections.  
 
Conclusions: This clinical case may represent an 
intriguing indication of the existence of an increased 
incidence of secondary mutations in X-chromosomes of 
healthy females carrying mutations associated to life-
threatening X-linked disorders. 
 
 
854 EARLY-ONSET OF A SYNDROME 
CHARACTERIZED BY IMMUNODEFICIENCY, 
ALOPECIA AND ACTH-DEFICIENCY 

S. Corrente1,2, F. Angelini2, S. Di Cesare1, M.L. 
Romiti2, G. Di Matteo2, A. Fierabracci3, R. Carsetti3, P. 
Cambiaso1, F. Barzaghi4, R. Moretti2, E. Gambineri5, A. 
Aiuti1,2,4, R. Bacchetta4, C. Cancrini1,2 
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of Flow-Cytometry and B Cell Development, Research 
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Rome, 4San Raffaele Telethon Institute for Gene 
Therapy (HSR-TIGET), Scientific Institute HS Raffaele, 
Milan, 5Department of Sciences for Woman and Child's 
Health, Anna Meyer Children's Hospital, University, 
Florence, Italy 

Introduction: APECED, ALPS and IPEX syndromes 
are defined by the occurrence of autoimmune 
manifestations, nevertheless several other PID are 
associated with autoimmunity. The study of PID with 
autoimmune features can reveal new mechanisms of 
immune tolerance disruption. 
 
Objectives: To describe the first early-onset case of a 
syndrome characterized by recurrent infections, 
alopecia universalis onicodystrophy and ACTH-
deficiency, with positive family history of 
immunodeficiency and ACTH-deficiency. 
 
Methods: Serum immunoglobulins levels, 
memory/naïve T and Bcell subsets analysis, Tregs 
assessment, T and B cells in vitro responses to different 
stimuli and in vivo specific responses to vaccines were 
assessed. Molecular analysis of candidate genes was 
performed. 
 
Results: The child presented persistent lymphocytosis 
with low levels of memory T and B cells, 
hypogammaglobulinemia and defective response to 
vaccines. T-cells proliferation and T-cell repertoire 
distribution were normal. We detected a low percentage 
of Treg-cells as well as TSDR demethylation. The 
response to TLR 9 ligand CpG was impaired with 
production of IgM and absence of IgA and IgG, 
confirming the reduction of memory B-cells. 
 
Pituitary antibodies were negative and pituitary MRI 
was normal.  
Interestingly, high levels of IFN ω antibodies, highly 
specific for APECED patients were detected. 
Molecular analysis showed the heterozygous intronic 
polymorphism (IVS9+6G>A) of the AIRE gene and the 
C1858T heterozygous polymorphism of PTNP22; TACI 
and STAT5b did not show mutations. Array-CGH 
showed no abnormalities of chromosome 17. 
 
Conclusions: This case points out the existence of 
previously unrecognized association of PID with other 
conditions, probably sharing a common genetic 
background. 
 

869 IPEX WITHOUT DERMATITIS AND 
HYPER-IGE IN AN INDIAN INFANT WITH 
FOXP3 A384T MUTATION 

H.V. Marquart1, M. Ifversen2, L. Schejbel1, B.R. 
Diness3, K. Müller2, C. Heilmann2, A. Woetmann4, J. 
Kohlhase5, L.P. Ryder1 
1Department of Clinical Immunology, Section 7631, 
2Department of Paediatrics, 3Department of Clinical 
Genetics, Rigshospitalet, University Hospital, 
4Department of International Health, Immunology and 
Microbiology, University of Copenhagen, Copenhagen, 
Denmark, 5Center for Human Genetics, Freiburg, 
Germany 

Introduction: IPEX (immune dysregulation, 
polyendocrinopathy, enteropathy, X-linked) syndrome 
is characterized by systemic autoimmunity, typically 
diarrhoea, eczematous dermatitis, and endocrinopathy, 
beginning in the first year of life.  
 
Objective: We report on a patient with IPEX syndrome 
and compare his clinical presentation and 
immunological findings with previously reported 
patients.  
 
Methods: The patient was a boy born prematurely (GA 
34+1) of Indian non-consanguineous parents. An elder 
brother died in India 7 months old due to non-
confirmed disease characterized by very severe 
dermatitis and increasing diarrhoea from the age of 3 
month. Our patient presented watery diarrhoea from 
birth, failure to thrive and from day three, pan-reactive 
autoimmune haemolytic anaemia and severe 
neutropenia. The skin remained normal, whereas blood 
glucose and triglycerides were elevated. The patient had 
no eosinophilia or elevated IgE. Direct sequencing of 
the FOXP3 coding region was performed. 
 
Results: Immunological evaluation before treatment 
showed normal lymphocyte subpopulation counts 
including normal numbers of Th17 cells (CD161, 
CD196), normal fractions recent thymic emigrants 
(naïve CD4/CD31), normal expression of CD4pos 
Tregs (CD25hi/CD127lo) and normal intracellular 
expression of FOXP3. Western Blot showed FOXP3 
with a slightly smaller MW than wild type. Sequencing 
revealed a hemizygous one-base mutation in the exon 
12 (c.1150G>A,p.A384T) of the FOXP3 gene causing a 
change in the DNA binding domain. 
 
Conclusions: The A384T mutation has been reported 
in other patients with IPEX. In contrast to these 
patients, our patient did not develop any dermatological 
manifestations. This presentation confirms the clinical 
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variety of IPEX even in patients with the same FOXP3 
mutation. 
 
 
873 ROLE OF WASP AND N-WASP IN B CELL 
MATURATION, HOMING AND FUNCTION 
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Csizmadia3, S. Snapper4, A. Thrasher5,6, L.D. 
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Hospital Boston, Harvard Medical School, Boston, MA, 
USA, 5Centre for Immunodeficiency, Molecular 
Immunology Unit, Institute of Child Health, 6Great 
Ormond Street Hospital for Children NHS Foundation 
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Introduction: The Wiskott Aldrich syndrome (WAS) 
is caused by mutations in the WAS gene that encodes 
for a protein (WASp) involved in cytoskeleton 
organization in hematopoietic cells. We and other 
groups have recently demonstrated that WASp-
dependent B cell-intrinsic mechanisms critically 
contribute to WAS-associated autoimmunity. 
 
WASP belongs to the WASP family of proteins that 
also include N-WASP and WAVE/SCAR molecules. 
Because of their structural and biochemical similarities, 
it has been suggested that N-WASP may partially 
substitute for the lack of WASP, at least in murine 
hematopoietic cells. 
 
Objectives: Elucidate the role of N-WASP in B cell-
intrinsic mechanisms underlying WAS-associated 
autoimmunity. 
 
Aim: Test the hypothesis that the B-cell specific lack of 
N-WASP and WASP (N-WASP/WASP) affects B cell 
maturation, homing and function in vivo. 
 
Methods: By conditional gene deletion we have 
generated mice with selective deficiency of WASp and 
N-WASp in the B cell lineage (B/cDKO mice).  
 
Results: We show that B/cDKO mice only present with 
a mild exacerbation of the features already present in 
mice deficient of WASp in B cells, such as reduction of 
marginal zone B cell and expansion of plasma cells.  
 
Analysis of kidney sections does not reveal an increase 
in organ-specific autoimmune manifestations, with 
most mice showing a low or negative pathologic score 

at PAS staining. Furthermore urinary 
albumin/creatinine ratio, a biomarker of impaired 
glomerular function, is not significantly different 
compared to control mice. 
 
Conclusions: This preliminary data suggest a 
secondary role of N-WASp in B cell homeostasis and 
immune tolerance. 
 
 
927 ANALYSIS OF TIM-1, TIM-3 AND TIM-4 
EXPRESSION ON CD4 LYMPHOCYTES IN 
ACTIVE SYSTEMIC LUPUS ERYTHEMATOSUS 
PATIENTS 

J.T. Tsao 

Cathay General Hospital, Taipei, Taiwan R.O.C. 

The T-cell immunoglobulin- and mucin-domain-
containing molecules (Tim) family members were 
found to be expressed in immune cells and have the 
ability to regulate lymphocyte activation. Systemic 
lupus erythematosus (SLE) is an autoimmune disease 
characterized by B cell hyperactivity and imbalance of 
Th1/Th2 cytokines. To explore the association between 
Tim proteins and SLE disease pathogenesis, we 
analyzed expression of Tim-1, -3, and -4 on CD4 
lymphocytes from active SLE patients at transcript 
level by using RT-PCR and real-time PCR.  
 
Both RT-PCR and real time RT-PCR mRNA analysis 
demonstrated that stimulation with antibody to 
CD2(anti-CD2), CD3 (anti-CD3) and anti-CD28 
significantly increased Tim-1and Tim-4 expression 
after 24 hours of culture in both SLE patients and 
normal controls. In contrast, Tim-3 expression was not 
increased after CD4 T cells been activated. This 
indicates that the expression of Tim-1 and Tim-4 is 
upregulated during the course of activation of CD4 T 
cells but not of Tim-3. We also found that activated 
CD4 T cells had an overall lower expression of Tim-1 
and Tim-4 in active SLE patients than in normal 
controls. Our results indicate that, during the activation 
of CD4 T cells, the expression of Tim-1 and Tim-4 is 
inhibited in active SLE patients by unknown 
mechanism. As Tim-1 is preferentially expressed on 
Th2 cells with Tim-4 as one of its ligand, we believed 
that Tim1-Tim4 interaction may not serve to regulate 
proliferation and effector functions of Th2 cells in 
active SLE patients as in normal controls. 
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571 IDENTIFICATION OF GATA-2 MUTATIONS 
USING A SIMPLE SCREENING PROCEDURE IN 
PATIENTS WITH PAPILLOMA VIRUS 
INFECTIONS 

J.E. Thaventhiran1, N. McGovern2, R. Dickinson2, V. 
Bigley2, R. Doffinger3, D. Kumararatne3, R. Chee1, S. 
Seneviratne1, B. Grimbacher1,4, M. Collin2, E. Morris1 
1Department of Immunology, Royal Free Hospital, 
University College, London, 2Institute of Cellular 
Medicine, Newcastle University, Newcastle upon Tyne, 
3Dept. of Clinical Immunology, Addenbrooke's 
Hospital, Cambridge, UK, 4CCI, Centre of Chronic 
Immunodeficiency, University Hospital, Freiburg im 
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Introduction: The progressive severe 
immunodeficiency associated with mutations in GATA-
2 (1, 2) has been successfully treated with bone-marrow 
transplantation (3). Prompt identification of patients is 
necessary in order to offer curative therapy in a timely 
manner. 
 
Objective: Since the described individuals with 
GATA-2 mutations have had monocytopenia in 
association with papilloma virus infections, all patients 
with this infection under review were assessed.  
 
Methods: Patients were identified in the departmental 
database following searches for papilloma virus. Those 
with concomintant moncytopenia were recalled to clinic 
for further assessment.  
 
Results: Of the 47 patients with papilloma infection, 5 
were identified as monocytopenic (monocyte count < 
0.1x109/L ). Sequencing has confirmed a mutation of 
GATA-2 in 3 patients. Elevated FLT3L levels and 
characteristic dendritic cell phenotyping suggests the 
diagnosis in a fourth (sequencing awaited). One patient 
has been reported separately(2). The time from initial 
referral to specialist immunology services is 7 years 
(range:4-11). Only 1 individual had mycobacterial 
infection. Defects in humoral and cellular immunity 
have been identified and characterized in 4 patients. 
One patient has died from influenza and of the 
remaining four, three are under consideration for 
allogeneic haematopoietic stem cell transplantation. 
The fifth patient, with an autosomal dominant family 
history, has no mutation identified in GATA-2 but, due 
to the similar clinical phenotype, further genetic 
analysis will be performed.  

Conclusions: These findings suggest that this severe 
immunodeficiency maybe common. As early diagnostic 
confirmation has profound implications for patient 
management, it is recommended that all centres 
reassess their PID cohorts. 
 
 
90 RECURRENT HERPESVIRUS INFECTIONS 
IN TWO RELATED PATIENTS WITH CHRONIC 
MUCOCUTANEOUS CANDIDIASIS AND 
HETEROZYGOUS FOR A GAIN-OF-FUNCTION 
STAT-1 MUTATION 

B. Tóth1, L. Méhes1, S. Taskó1, Z. Szalai2, Z. 
Tulassay3, S. Cypowyj4, J.-L. Casanova4, A. Puel5, L. 
Maródi1 
1University of Debrecen, Medical Health and Science 
Center, Debrecen, 2Heim Pál Hospital, 3Semmelweis 
University, Budapest, Hungary, 4Rockefeller University, 
New York, NY, USA, 5University Paris Descartes, 
Paris, France 

Chronic mucocutaneous candidiasis (CMC) may result 
from various inborn errors of IL-17 immunity. 
Autosomal dominant CMC may be caused by gain-of-
function signal transducer and activator of transcription 
(STAT) 1 mutations, which impair the development and 
functioning of interleukin (IL)-17-producing T cells. 
The clinical features of patients bearing such mutations 
have not been studied. Determination of peripheral 
blood T and B lymphocytes, natural killer cells and 
regulatory T cells were determined by flow cytometry. 
Peripheral blood T helper (TH)1 and TH17 cells were 
detected by intracellular cytokine staining assay. 
Concentrations of interferon-g, IL-17A and IL-22 in 
supernatants of Candida-exposed blood mononuclear 
cells were determined by ELISA. Genomic DNA 
sequencing was performed with the Big Dye 
Terminator cycle sequencing kit and an ABI 3130 
capillary sequencer of exons and the flanking intron 
regions of STAT1. We report here two related patients 
(a 47 year-old female and her 16 year-old daughter) 
with CMC, who have also had recurrent Varicella-
zoster virus and Herpes simplex virus cutaneous 
infections from early childhood onwards. Both patients 
carry the heterozygous c.820C>T (R274W) germline 
mutation in STAT1. This is the most common known 
gain-of-function STAT1 mutation. The patients' T cells 
display impaired IL-17 and IL-22 expression in 
response to stimulation with C. albicans. We first report 
here that patients carrying gain-of-function STAT1 
mutations may be susceptible to viral skin infections. 
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445 MISSING-SELF AND NK CELLS 
EDUCATION IN TAP-DEFICIENCY 

M. Sleiman1, N.H.C. Brons2, F. Bernardin3, T. Kaoma3, 
F. Dogu4, P. Lenoble5, A. Villa-Forte6, F. Hentges1, E. 
Friederich7, S. Gadola8, J. Zimmer1 
1Laboratory of Immunogenetics-Allergology (LIGA), 
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Center (MAC), CRP-Sante, Luxembourg, Luxembourg, 
4University of Ankara, Ankara, Turkey, 5Hôpitaux de 
Mulhouse, Mulhouse, France, 6Cleveland Clinic, Ohio, 
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Introduction: Nearly 30 cases of human transporter 
associated with antigen presentation (TAP) deficiency 
have been described. Clinically, the patients suffer from 
chronic upper respiratory bacterial infections, 
bronchiectasis, granulomatous skin ulcers and 
disfiguring involvement of the midface with destruction 
of the nasal cartilage. Homozygous TAP mutation 
results in a very low cell surface expression of HLA-I 
molecules affecting Natural Killer (NK) cell functions 
which are governed by interactions of their Inhibitory 
Receptors (IR) with surrounding HLA-I molecules. 
 
Objectives: IR:HLA-I interaction is known to play an 
important role in NK cell education, but the molecular 
mechanism is still not entirely elucidated. Due to their 
lack in HLA-I molecules, TAP-deficient NK cells 
might be the best tool for studying this mechanism. 
 
Methods: We investigated in-depth the repertoire of 
the NK cell IR in seven patients by 13-color flow 
cytometry. Two of them were chosen for functional 
studies (degranulation, cytotoxicity, cytokine 
production) after co-incubation with different tumor 
cell lines. Microarrays were performed before and after 
the NK-tumor co-incubation, in order to identify the 
different pathways affected by the absence of the 
IR:HLA-I interaction.  
 
Results: Phenotyping showed a significant increase in 
IR co-expression on TAP-deficient NK cells, as well as 
a functional hyporesponsiveness. Microarrays 
confirmed their differences with normal NK cells at the 
mRNA level. 
 
Conclusion: Our results give a deeper insight into the 
molecular differences between a missed and a normal 
NK cell education, which will ultimately lead to a better 
understanding of the NK cell education mechanisms in 
general. 
 
 

549 CLINICAL FEATURES AND 
IMMUNOLOGICAL ABNORMALITIES OF 
GATA2 DEFICIENCY IN JAPAN 
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Ohara10,11, S. Nonoyama1 
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Pediatrics, Kyoto Prefectural University of Medicine, 
Kyoto, 4Department of Pediatrics, Nagoya University, 
Nagoya, 5Department of Pediatrics, Yokohama City 
University School of Medicine, Yokohama, 6Department 
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Pediatrics, 8Department of Hematology and 
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Introduction: GATA2 is a transcription factor 
involved in the differentiation of hematopoietic 
precursor cells. Heterozygous GATA2 mutation has 
been recently reported to cause MonoMAC syndrome, 
DCML deficiency, and Emberger syndrome in human. 
GATA2 mutation is also reported to cause familial 
MDS/AML.  
 
Objective: The purpose of this study is to identify 
GATA2 mutations in Japan and to clarify their clinical 
features and immunological abnormalities. 
 
Methods: We search the dendritic deficiency in PIDJ 
(Primary Immunodeficiency Database in Japan) 
registered patients.  
 
Results: We identified five different GATA2 mutations 
in six patients. These mutations include one missense 
mutation, two nonsense mutations and three frameshift 
mutations. All mutations affect the zinc finger domain 
of GATA2. Four Patients with GATA2 mutations 
manifested MonoMAC syndrome. Three of them 
suffered from severe or persistent VZV infections. Two 
patients had severe salmonella enteritis. One patient 
infected by Mycobacterium kansasii at 27 years old and 
Mycobacterium intracellulare at 31 years old. One 
patient manifested Emberger syndrome with 
lymphedema. Two of six patients (father and son) 
progressed into familial MDS though they lack DC, B, 
NK cells. 
 
Conclusions: Clinical manifestations are variable in 
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GATA2 deficiency though the lack of DC, B, NK cells 
are common features. Analysis to explain this 
variability is understudy. 
 
 
564 SEVERE DISSEMINATED 
MYCOBACTERIAL INFECTION IN A BOY 
WITH A NOVEL MUTATION LEADING TO IFN-
ΓR2 DEFICIENCY 

E. van de Vosse1, S.S. Kilic2, R.A. de Paus1, A. van 
Wengen1, S. Celebi3, B. Meziane1, D. Hafizoglu2, J.T. 
van Dissel1 
1Infectious Diseases, Leiden University Medical Center, 
Leiden, The Netherlands, 2Pediatric Immunology 
Division, Dept of Pediatrics, 3Division of Pediatric 
Infectious Diseases, Dept. of Pediatrics, Uludag 
University Medical Faculty, Gorukle-Bursa, Turkey 

Mendelian susceptibility to mycobacterial disease 
(MSMD) is a rare syndrome characterized by 
predisposition to severe, sometimes lethal, disease 
caused by otherwise poorly virulent mycobacteria. We 
report here a boy with recurrent mycobacterial 
infections from the age of five months. Immunological 
analyses revealed an inability to respond to IFN-γ, 
subsequent genetic analyses revealed a novel 
homozygous mutation, r.678G>A in the IFNGR2 gene, 
resulting in a G227R substitution in the IFN-γR2 
protein.  
 
To determine whether the G227R variation is a 
mutation or a polymorphism we developed a model 
system to study functional effects of genetic variations 
in IFN-γR2. We retrovirally transduced wild-type IFN-
γR2 and IFN-γR2 carrying G227R or various other 
amino acid substitutions (i.e. the known mutations: 
R114C, T168N, and the variations: T58R, Q64R, 
E147K and K182E) in human cell lines, and next 
determined the IFN-γR2 expression pattern as well as 
IFN-γ responsiveness. Of these genetic variants, T168N 
was confirmed to be completely non-functional, 
whereas the novel variant G227R, and the previously 
reported R114C, were severely, but not completely, 
reduced in function. The T58R, Q64R, E147K and 
K182E variants were shown to be functional 
polymorphisms. 
 
The expression model proved that the G227R variation 
was the cause of IFN-γR2 deficiency in the boy. This is 
only the 8th mutation in IFN-γR2 known so far and only 
the second known to lead to partial, albeit severe, IFN-
γR2 deficiency. The boy eventually died at the age of 
five of hepatic coma due to liver failure during an 
episode of mycobacterial meningitis. 
 

322 DERIVATION AND FUNCTIONAL 
ANALYSIS OF PATIENT SPECIFIC INDUCED 
PLURIPOTENT STEM CELLS (IPSCS) AS AN IN 
VITRO MODEL OF CHRONIC 
GRANULOMATOUS DISEASE 

U. Siler1, Y. Jiang2, S.A. Cowley3, D. Melguzo4, K. 
Tilgner2, C. Browne3, A. deWilton3, S. Pryzborski5, G. 
Saretzki6, W.S. James3, R.A. Seger1, J. Reichenbach1, 
M. Lako2, L. Armstrong2 
1Children's Research Center, Div of. Immunology/BMT, 
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Switzerland, 2Institute of Genetic Medicine, Newcastle 
University, Newcastle, 3James Martin Stem Cell 
Facility, Sir William Dunn School of Pathology, Oxford 
University, Oxford, UK, 4Centro de Investigacion 
Principe Felipe, Valencia, Spain, 5School of Biomedical 
Sciences, University of Durham, Durham, 6Institute for 
Ageing and Health, Newcastle University, Newcastle, 
UK 

Introduction: Chronic granulomatous disease (CGD) 
is an inherited disorder of phagocytes in which NADPH 
oxidase is defective in generating reactive oxygen 
species.  
 
Objective: As patient derived cells are limiting in CGD 
research, generation of iPSCs should generate an 
unlimited source of CGD granulocytes, monocytes and 
macrophages.  
 
Methods: In this study, we reprogrammed three normal 
unrelated patient's fibroblasts (p47phox-/- and gp91phox-/-
) to pluripotency by lentiviral transduction with four 
defined pluripotency factors.  
 
Results: These induced pluripotent stem cells (iPSC) 
share the morphological features of human embryonic 
stem cells, express the key pluripotency factors and 
posses high telomerase activity. All the iPSC lines 
formed embryoid bodies in vitro containing cells 
originating from all three germ layers and were capable 
of teratoma formation in vivo. They were isogenic with 
the original patient fibroblasts, exhibited normal 
karyotype and retained the gp47phox or gp91phox 

mutations found in the patient fibroblasts.  
 
We further demonstrated that these iPSC could be 
differentiated into monocytes and macrophages with a 
similar cytokine profile to blood-derived macrophages 
under resting conditions. Most importantly, CGD-
patient specific iPSC derived macrophages showed 
normal phagocytic properties but lacked reactive 
oxygen species production, which correlates with 
clinical diagnosis of CGD in the patients.  
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Conclusion: These results suggest that CGD-patient-
specific iPSC lines can represent an important tool for 
modelling CGD disease phenotypes, screening 
candidate drugs and gene therapy vectors. 
 
 
460 IDENTIFICATION OF GATA2 MUTATIONS 
IN PATIENTS WITH CHRONIC NEUTROPENIA 
WITH A HIGH RATE OF TRANSFORMATION 
IN HAEMATOLOGICAL MALIGNANCIES 

M. Pasquet1, S. Tavitian2, N. Prade3, J. Donadieu4, C. 
Bellané-Chantelot5, F. Bachelerie6, E. Delabesse3, 
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enfants - CHU Purpan, 2Haematology, 3INSERM 
U1037, CHU Purpan, Toulouse, 4Haematology, 
Hôpital Trousseau- APHP- Registre des Neutropénies, 
5Molecular Genetics, Registre des Neutropénies, 
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996, Clamart, France 

Introduction: Familial myelodysplasia (MDS) and 
acute myeloid leukemias (AML) are rare diseases 
frequently associated with mutations of RUNX1 or 
CEBPA.  
 
Objective and Methods: We investigated a family 
with 2 AML and 2 MDS by exome sequencing.  
 
Results: We identified a heterozygous germline GATA2 
R396Q mutation. Recent works have also reported 
GATA2 germline mutations familial MDS/AML, 
MonoMAC and Emberger syndromes cases. Partial or 
complete loss of chromosome 7 is the most common 
cytogenetic alteration associated in patients with 
GATA2-deficient myelodysplasic syndromes. As the 
presentation of the cases of the whole family was a 
neutropenia, we thus investigated neutropenic and/or 
myelodysplasic patients with monosomy 7 and wild 
type ELANE, HAX-1, SBDS and G6PC3 genes. We 
identified 5 additional pedigrees with 9 patients 
harbouring distinct GATA2 mutations. Some patients 
presented in addition a WHIM-like syndrome (without 
myelokathexis in contrast to the WHIM syndrome). In 
these cases, no CXCR4 mutations were found but an 
enhanced CXCR4-dependent reponses was detected.  
 
Conclusion: In line with the poor outcome reported by 
us and colleagues, identification of these mutations in 
familial or sporadic neutropenic patients appears critical 
for treatment and prognosis, allowing physicians to 
choose aggressive therapy and to avoid familial graft 
donor in such young patients. 

 
593 A NOVEL ASSAY TO QUANTITATE MASP-
2/FICOLIN-3 COMPLEXES IN SERUM 
CORRELATES WITH FICOLIN-3 MEDIATED 
COMPLEMENT ACTIVATION  

P. Garred1, D. Csuka1,2, L. Munthe-Fog1, M.-O. 
Skjoedt1, E. Hein1, J.T. Bay1, L. Varga2, G. Füst2 
1Rigshospitalet, Copenhagen University Hospital, 
Copenhagen, Denmark, 2Semmelweis University, 
Budapest, Hungary 

Introduction: Ficolin-1, -2 and -3 are recognition 
molecules in the lectin complement pathway and form 
complexes with serine proteases named MASP-1, -2 
and -3. MASP-2 is the main initiator of lectin pathway 
activation, while ficolin-3 is the most abundant ficolin 
molecule in the circulation.  
 
Objectives: The significance of lectin pathway 
complexes in the circulation is unknown.  
 
Aims: To establish an assay for the measurement of 
circulating MASP-2/ficolin-3 complexes. 
 
Methods: A quantitative sandwich ELISA was 
developed for the measurement of the MASP-2/ficolin-
3 complexes in serum based on monoclonal antibodies 
against MASP-2 for coating and anti-ficolin-3 for 
detection. In addition, we assessed the serum 
concentrations of ficolin-3 and MASP-2 and the extent 
of ficolin-3 mediated C4 deposition on acetylated BSA 
in samples from 97 healthy donors. 
 
Results: The median concentration of MASP-2/ficolin-
3 complexes was found to be 119.7 AU/ml (range: 2.9 - 
615.5 AU/ml). Significant correlations were found 
between the level of MASP-2/ficolin-3 complexes and 
the concentration of ficolin-3 (Spearman r = 0.2532, p= 
0.0124), and MASP-2 (Spearman r = 0.4505, p< 
0.0001), as well as the degree of C4 deposition 
(Spearman r = 0.671, p< 0.0001). When ficolin-3 
deficient (homozygous for the rs28357092 
polymorphism) and MASP-2 deficient (homozygous 
for the rs72550870 polymorphism) sera were incubated 
together, complex formation was induced between 
MASP-2 and ficolin-3. The complex formation 
disappeared in the presence of EDTA. 
 
Conclusions: An assay allowing quantitative 
measurement of MASP-2/ficolin-3 complexes in serum 
is described. This method may add further insight into 
the pathophysiology associated with MASP-2 and 
ficolin-3. 
 
 

J Clin Immunol (2012) 32 (Suppl 1):S1–S379



 
87 

 

659 LOW FICOLIN-2 LEVELS IN CVID 
PATIENTS WITH BRONCHIECTASIS 
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K. Warnatz1, D. Guzman3, B. Grimbacher1,3, U. Salzer1 
1Center of Chronic Immunodeficiency, University 
Hospital, Freiburg im Breisgau, Germany, 2Department 
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Introduction: Common variable immunodeficiency 
(CVID) encompasses a heterogeneous group of 
antibody deficiencies characterized by susceptibility to 
recurrent infections and various sequelae including 
bronchiectasis, autoimmunity, granulomatous 
inflammation, lymphoproliferation and malignancy. 
Recently, SNPs in the mannose-binding-lectin gene, a 
member of the lectin-activated complement pathway, 
have been associated with increased susceptibility to 
infections in states of immunodeficiency like CVID.  
 
Objective: We aimed to investigate the relevance of 
another novel lectin family, called Ficolins (FCN1-3) in 
immunodeficiency states like CVID.  
 
Methods: Analysis of Ficolin-2 and 3 levels in serum 
by ELISA. Genotyping of FCN-2/3 SNPs by RFLP 
analysis and sequencing. 
 
Results: Our results show that Ficolin-2 levels in CVID 
patients (n=149) are significantly lower (p=0.0033) 
than in controls (n=133). Lowest Ficolin-2 levels were 
found in CVID patients with bronchiectasis (p< 
0.0001), autoimmunity (p=0.0393) and 
lymphadenopathy (p=0.046). In contrast to Ficolin-2 
levels, the serum levels of Ficolin-3 were significantly 
elevated (p=0.0015) in CVID patients (n=149) when 
compared to controls (n=133). However in CVID 
patients with bronchiectasis the Ficolin-3 levels again 
were lower (p=0.0117). We currently are in the process 
of analyzing known genotypes of FCN-2/3, influencing 
FCN serum levels and analyzing MBL levels. 
 
Conclusions: We found that CVID patients with 
bronchiectasis have very low levels of Ficolin-2. The 
reason for the deficiency of Ficolin-2 in this cohort and 
if there is any causal relationship is currently unknown. 
However, since bronchiectasis is a very important 
factor for morbidity and mortality in CVID, Ficolin-2 
could also serve as biomarker for monitoring disease 
complications. 
 
 

686 CLASS SWITCH RECOMBINATION (CSR) 
DEFICIENCIES: CLINICAL AND GENETIC 
STUDY IN A PAEDIATRIC ITALIAN 
POPULATION 

F. Capra 

Unit of Paediatric Immunology, Università Degli Studi 
di Brescia, Brescia, Italy 

Introduction: Class Switch Recombination 
deficiencies are characterized by low or undetectable 
levels of IgG and IgA, and normal or high IgM 
resulting in recurrent infections.  
 
Methods: 19 patients with CSR deficient phenotype, 
followed from 1989 to 2011 were enrolled; the data 
analyzed included clinical and immunologic parameters 
during follow-up. Molecular analysis of the known 
responsible genes were carried out (CD40L, CD40, 
NEMO, AID, UNG). 
 
Results: The genetic analysis resulted positive in 14 
patients (74%): 9 cases of CD40L deficiency; 1 case of 
CD40 deficiency; and 4 with mutations in AID. No 
mutations in the other genes analyzed were identified. 
IgM levels at diagnosis were high in 7 patients (37%), 
lower in one and normal in the others. During follow-
up, IgM remained elevated in 3 patients, while IgM 
decreased in the others, both in the group with known 
genetic defect (p=0.17) and in the one with no 
mutations (p=0.01). The use of the IVIG therapy 
determined the reduction of respiratory infections in all 
patients (p< 0.01). Recent data showed the importance 
of the transcriptional factor ICSBP/IRF8 on B-
lymphocytes and CSR. We therefore analyzed the gene 
encoding for ICSBP/IRF8 for disease associated 
variations. Novel mutations were not identified; 
however, the already reported C138C mutation was 
found in 2 patients. 
 
Conclusions: It's important to follow-up these patients, 
to evaluate their clinical evolution and to ascertain on a 
larger number of patients whether the variation C138C 
of the gene ICSBP/IRF8 may have or not an effect on 
the natural history of this pathology. 
 
 
792 GENETIC VARIATIONS IN TOLL-LIKE 
RECEPTOR PATHWAY AND LUNG FUNCTION 
DECLINE IN CYSTIC FIBROSIS PATIENTS 

F. Haerynck1, K. Van Steen2,3, J. Mahachie John2, P. 
Schelstraete4, S. Van daele5, B. Loeys6, M. Van 
Thielen7, I. De Canck7, F. De Baets5 
1Pediatric Immunology and Pulmonology, Ghent 
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GIGA-research, University, Liège, 3Department of 
Medical Genetics, Ghent University, 4Department of 
Pediatric Pulmonology and Infectiology, 5Pediatric 
Pulmonology, Immunology and Infectiology, Ghent 
University Hospital, Gent, 6Center for Medical 
Genetics, Antwerp University Hospital, Antwerpen, 
7Innogenetics NV, Technologiepark 6, Ghent, Belgium 

Background: The toll-like receptor (TLR) family 
maintains pulmonary homeostasis by pathogen 
recognition and clearance and regulation of 
inflammation. Chronic lung inflammation in Cystic 
Fibrosis (CF) airway is mediated by the TLR pathway. 
 
Objective: To investigate whether polymorphisms in 
TLR genes alter lung function in CF patients. 
 
Methods: Single nucleotide polymorphisms (SNPs) in 
15 genes of the TLR pathway were genotyped in 96 CF 
patients. Linear mixed models involving random 
intercepts and random slopes were fitted for the z-score 
of FEV1 collected during 6 years. Each SNP was tested 
for baseline effect and effect over time, using six 
genetic models, adjusted for baseline age and 
Pseudomonas aeruginosa colonization. In addition, 
Fisher's exact test was used to test for association 
between the SNP genotypes and extreme subject 
specific slopes (slopes below 25th percentile and above 
75th percentile).  
 
Results: Polymorphisms of TLR2 and TLR3 are 
significantly associated with a faster decline of z-score 
FEV1 (p=0,003 and p= 0,008 respectively).Variants of 
TLR6 (pro)(-501T>C) are more frequently found in 
patients with a faster FEV1 decline (slope above 75th 
percentile) compared to those with a FEV1 decline 
slope below 25th percentile (OR= 8,25 95 % 
Confidential Interval: 1,45 - 46,86)(p=0,03). 
 
Conclusion: Genetic variations in TLR genes may 
influence lung function decline in CF patients. This 
study forms the basis for further investigation in a 
larger cohort and for subsequent functional analyses. 
 
 
885 DEFECTIVE ACTIVATION OF DENDRITIC 
CELLS IN A CASE OF LOCALLY INVASIVE 
ASPERGILLOSIS 

D. Moraes-Vasconcelos1, P.O. Rigato2, A. Santos 
Dias2, C. Alves2, N.M. Orii2, S. Ogusuku2, M. 
Domingues Ferreira1 
1Dermatology, 2Laboratory of Medical Investigation in 
Dermatology and Immunodeficiencies, Faculdade de 
Medicina da Universidade, São Paulo, Brazil 

Primary immunodeficiencies are rare and usually first 
manifest during childhood. Invasive aspergillosis is the 
leading cause of mortality in phagocyte defects, 
reflecting the key role of these cells in the host defense 
against opportunistic fungi.  
 
Patients with AD STAT-3 deficiency are prone to 
colonization of lung cavities (pneumatoceles) by 
Aspergillus species leading to local invasion and rarely 
disseminated infection. Other phagocytic and T-cell 
disorders are uncommonly associated with invasive 
aspergillosis. We describe herein the case of a young 
man, 34 years old, born to a non-consanguineous 
family, presenting chronic sinusitis treated with 
multiple antibiotic schemes for more than one year 
without resolution. He then presented tenderness in the 
frontal area of the head, followed by ulceration. The 
computed tomography of brain showed osteolytic lesion 
of the skull, associated to invasion of the skin and 
paranasal sinuses. The biopsy showed fungal structures, 
identified as Aspergillus fumigatus. Laboratorial 
investigation evidenced normal blood cell counts, Ig 
levels, DHR, G6PD, myeloperoxidase and lymphocyte 
immunophenotyping. Lymphoproliferation assays 
showed decreased response to tetanus toxoid and 
toxoplasma, but normal response to CMV and T cell 
mitogens. Monocyte derived dendritic cells presented 
decreased activation parameters after Aspergillus as 
well as by Candida antigen stimulation. Ag specific T 
cell costimulation was also severely decreased when 
compared to healthy controls. This is to our knowledge 
the first case of a dendritic cell disturbance associated 
to invasive Aspergillus infection. This case report 
highlights the complex coordination of both innate and 
acquired pathways mediating host defense against 
Aspergillus infection. 
 
 
495 A NEW CASE OF DENDRITIC CELL 
IMMUNODEFICIENCY: THE “DCML-LIKE” 
SYNDROME 

T. Kerre1, M. Dullaers2, D. Sichien2, R. Speeckaert3, P. 
Coucke4, B. Lambrecht2, K. Vermaelen2 
1Hematology, Ghent University Hospital, 2Pulmonary 
Medicine, 3Dematology, Ghent University, 4Center for 
Medical Genetics Ghent, Ghent University Hospital, 
Ghent, Belgium 

Introduction: Human immunodeficiency syndromes 
with a defect of dendritic cells (DC) and monocytes 
have been described recently. IRF8 mutations were 
shown to cause a syndrome characterized by atypical 
mycobacterial infections and myeloproliferation. 
Mutations in GATA-2 were reported to cause a similar 
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syndrome, referred to as DC, monocyte, B and NK 
lymphoid (DCML) deficiency or MonoMac syndrome.  
 
Here we describe a patient with “DCML-like” 
symptoms, which manifested itself at the age of 22 with 
atypical mycobacterial mediastinal lymphadenitis and 
massive palmoplantar HPV papillomas.  
 
Objective: To identify the cause of this syndrome. 
 
Methods: Flow cytometry was performed on blood. 
Immunostainings were performed on lymph node and 
skin biopsies. Genomic DNA from blood was used for 
sequencing. 
 
Results: Peripheral blood analysis revealed a virtual 
absence of monocytes and conventional and 
plasmacytoid DCs, decreased numbers of NK cells and 
B cells. Immunostainings on skin confirmed 
preservation of epidermal langerhans cells and tissue 
macrophages. S100 positive dendritic-shaped cells were 
abundant in the mediastinal lymph nodes. In contrast to 
the DCML syndrome, no increase in peripheral blood 
CD34+ progenitors was seen. Sequencing of IRF8 and 
GATA-2 genes showed no mutations. 
 
The patient underwent allogeneic stem cell 
transplantation with a 10/10 HLA-matched unrelated 
donor, after conditioning with Fludarabine and 2Gy 
TBI. He showed normal engraftment and monocytes 
reached normal levels by D+19. His plantar warts had 
nearly completely resolved by D+100 post transplant.  
 
Conclusion: This “DCML-like” syndrome is not 
caused by a defect in IRF8 or GATA-2. Further 
investigations are ongoing to identify its genetic cause. 
 
 
573 DEFECTS IN NEUTROPHIL GRANULE 
MOBILIZATION AND BACTERICIDAL 
ACTIVITY IN FAMILIAL HEMOPHAGOCYTIC 
LYMPHOHISTIOCYTOSIS TYPE 5 (FHL-5) 
SYNDROME CAUSED BY STXBP2/MUNC18-2 
MUTATION 

T.K. Van den Berg1, X.W. Zhao1, A. Drewniak1, R. 
Gazendam1, M. Van Houdt1, A. Tool1, J. Van Hamme1, 
H. Janssen2, L. Van de Corput3, K. Tesselaar3, T.W. 
Kuijpers4, J.-I. Henter5, J. Boelens6, I. Kuehnle7, Y. 
Bryceson5 
1Blood Cell Research, Sanquin Research, and 
Landsteiner Laboratory, Academic Medical Center, 
University, 2Cell Biology, Dutch Cancer Institute, 
Amsterdam, 3Medical Immunology, University Medical 
Center, Utrecht, 4Blood Cell Research, Sanquin 

Research & Emma Children's Hospital, Academic 
Medical Center, University, Amsterdam, The 
Netherlands, 5Karolinska Institute, Stockholm, Sweden, 
6Immunology/Hematology BMT, University Medical 
Center, Utrecht, The Netherlands, 7University Hospital, 
Gothingen, Germany 

Familial hemophagocytic lymphohistiocytosis (FHL) is 
caused by genetic defects in cytotoxic granule 
components or their fusion machinery, leading to 
impaired Natural Killer (NK) cell and/or T lymphocyte 
(CTL) degranulation and/or cytotoxicity. This may 
accumulate into a life-threatening condition known as 
macrophage activation syndrome. STXBP2, also known 
as MUNC18-2, has recently been identified as the 
disease-causing gene in FHL5. A critical role for 
STXBP2 in neutrophils, and for neutrophils in FLH in 
general, has not been documented thus far. Here, we 
report that FHL5 neutrophils have a profound defect in 
granule fusion to both the plasma membrane as well as 
the phagosome, resulting in inadequate bacterial killing 
of Gram-negative Escherichia coli but not of 
Staphylococcus aureus. This impairment of bacterial 
killing may contribute to the apparent susceptibility to 
gastrointestinal inflammation in some FHL5 patients. 
 
 
687 IDENTIFICATION OF A NOVEL 
MUTATION IN THE COMPLEMENT FACTOR 3 
GENE IN A PATIENT WITH RECURRENT 
PNEUMOCOCCAL PNEUMONIA  

E. Santos-Valente1, I. Reisli2, H. Artaç3, R. Ott1, Ö. 
Sanal4, K. Boztug1,5 
1CeMM Research Center for Molecular Medicine of the 
Austrian Academy of Sciences, Vienna, Austria, 
2Department of Pediatric Immunology and Allergy, 
Konya University Meram Medical Faculty, 
3Department of Pediatric Immunology and Allergy, 
Selçuk University Selçuklu Medical Faculty, Konya, 
4Immunology Division, Children's Hospital, Hacettepe 
University, Ankara, Turkey, 5Department of Pediatrics 
and Adolescent Medicine, Medical University, Vienna, 
Austria 

Introduction: Inherited C3 deficiency is rare and leads 
to predisposition to severe and recurrent infections 
caused mainly by encapsulated bacteria. 
 
Objectives: Immunological and molecular evaluation 
of a patient presenting with recurrent pneumococcal 
infections and low C3 levels. 
 
Methods: Immunological evaluation included 
complement components and immunoglobulin level 
quantification as well as number and function of T 
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cells, B cells and neutrophils. Anti-pneumococcal 
serotype-specific capsular IgG antibodies were 
quantified by ELISA in serum samples before and after 
vaccination with unconjugated pneumococcal 
polysaccharide vaccine. For the molecular analysis, 
genomic DNA from the patient and parents were 
isolated and C3 gene was sequenced using primers 
covering all exons, untranslated regions and exon-
intron boundaries. 
 
Results: A 16-year-old male born from consanguineous 
parents, presented with recurrent pneumococcal 
pneumonia and bronchiectasis. The patient showed 
severely reduced C3 and IgA levels while the parents 
showed moderately reduced levels of C3. Our 
molecular analysis uncovered a novel, homozygous, 
missense mutation in the C3 gene (c. C4554G, p. 
Cys1518Trp) changing a highly conserved amino acid 
in the C345C domain of the C3 and interrupting one of 
its disulfide bonds. Both parents were found to be 
carriers of one affected allele. Vaccination with 
pneumococcal vaccine resulted in considerable clinical 
improvement. 
 
Conclusions: We report a novel homozygous mutation 
in C3 in a patient with associated IgA deficiency. Our 
clinical observation underlines the notion that 
pneumococcal vaccination is an important strategy for 
treatment of PID patients, particularly those presenting 
with increased susceptibility to infections with 
encapsulated bacteria. 
 
 
703 MOLECULAR MICROBIOLOGICAL 
INVESTIGATION OF MYCOBACTERIUM BOVIS 
BCG POST-VACCINATION INFECTION IN 
IRANIAN PATIENTS 

H. Shojaei 

Microbiology, Isfahan University of Medical Sciences, 
Isfahan, Iran 

Objectives: According to Iranian national 
immunization policy all newborns are routinely 
administered a dose of BCG vaccine. World Health 
Organization (WHO) has called for closer monitoring 
of BCG complications with specific efforts to 
distinguish BCG infection from tuberculosis. The 
current study aimed to identify the causative agent of 
disseminated BCG infection using a combination of 
clinical and microbiological approaches. 
 
Study design: Eleven patients including nine neonates 
and two adults with suspected mycobacterial infection 
entered into the current study. The definitive 
identification of etiologic agent of disease as 

Mycobacterium bovis BCG was based on phenotypic 
and molecular testing. The genotype profile of the 
isolates was determined to evaluate relatedness of the 
BCG infection cases. 
 
Results: The results of microbiological and molecular 
analyses confirmed the identity of the cases as BCG 
infection. According to antimicrobial sensitivity testing 
all isolates were susceptible to major antituberculosis 
agents. Molecular DNA fingerprinting revealed that all 
BCG isolates were genetically related to each other and 
to the strain of M. bovis BCG Pasteur 1173P2. 
 
Conclusion: Our findings showed that a more thorough 
evaluation of the BCG infection in our country is 
worthy of consideration. Moreover, the integration of 
molecular methods into conventional identification 
plays a crucial role in diagnosis of BCG infection. 
 
 
745 ASSOCIATION OF HUMAN BETA 
DEFENSIN 2 (HBD2) SERUM LEVELS AND 
SUSCEPTIBILITY TO INFECTIONS IN 
PRETERM NEONATES - AN OBSERVATIONAL 
STUDY 

P. Olbrich1, A. Molinos2, B. Sanchez3, M. Rosso4, A. 
Pavon4, O. Neth1 
1Pediatric Infectious Diseases and Immunology, 
2Pediatric Hematology, Hospital Infantil Universitario 
Virgen del Rocio, 3Immunology, Hospital Universitario 
Virgen del Rocio, 4Neonatology, Hospital Infantil 
Universitario Virgen del Rocio, Sevilla, Spain 

Introduction: Susceptible to infections of preterm 
neonates (gestation age (GA) < 37 weeks) is 
particularly increased in the first month of life. 
Antimicrobial peptides (AMPs) such as HBD2 are part 
of the innate immunity, known to have activity against 
a variety of microorganisms and may play an important 
role in the above setting. 
 
Objective: Observational study to determine HBD2 
levels in cord blood and to relate HBD2 levels to 
infections in neonates.  
 
Methods: Determination of HBD2 serum levels in cord 
blood of 31 preterm neonates using ELISA Kit 
(PhoenixPharmaceuticals). Clinical and laboratory date 
were collected and analyzed retrospectively.  
 
Results: 31 preterm neonates with a median GA of 30 
weeks (IQR 29-31) and a birth weight (BW) of 1328g 
(IQR 1049-1580) were enrolled. 11 out of 31 preterm 
neonates suffered from late onset sepsis. Organisms 
were isolated in 7/11 patients: S.epidermidis (4); 
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K.pneumonia (2); E.faecalis (1). HBD2 serum levels 
were significantly lower in patients suffering from late-
onset sepsis (median 556 pg/ml, IQR 391-880) 
compared to those neonates who did not suffer from the 
above (median 1552 pg/ml, IQR 633-2775; p=0.01). 
This observation was not related to birth weight, 
gestational age, chorioamnionitis or the use of 
corticosteroids before birth. Two patients with very low 
HBD2 levels (98 and 54pg/ml respectively) suffered 
from K.pneumonia sepsis, the latter being fatal.  
 
Conclusion: Low HBD2 levels at birth might be 
associated with increased susceptibility to neonatal 
infections in preterm neonates. In order to confirm our 
observations, prospective studies are needed. 
 
 
46 SHEDDING OF L-SELECTIN IN PATIENTS 
WITH NEMO MUTATION IS IMPAIRED IN 
RESPONSE TO TLR AGONISTS 

M. O'Sullivan1,2, D. Barge1, T. Flood3, A. Gennery3, C. 
Stroud1 
1Immunology Department, Royal Victoria Infirmary, 
Newcastle upon Tyne, UK, 2Immunology Department, 
PathWest Laboratory Medicine, Perth, WA, Australia, 
3Paediatric Immunology Department, Great North 
Children's Hospital, Newcastle upon Tyne, UK 

Introduction: Defects in Toll-like receptor (TLR) 
signalling can be detected by evaluating shedding of L-
selectin (CD62L) from neutrophils in response to 
stimulation with TLR agonists1. CD62L shedding is 
impaired in patients with IRAK-4, MyD88 and UNC-
93B deficiency, but has been reported as normal in 2 
patients with hypomorphic NEMO mutations. 
 
Objectives: We describe three patients with NEMO 
mutations (Patient 1 exon 10, Patient 2 A181P, Patient 
3 R175P) and impaired CD62L shedding in response to 
TLR stimulation. 
 
Methods: Evaluation of CD62L shedding was 
performed in accordance with the method described by 
von Bernuth1. Briefly, whole blood was incubated with 
either lipopolysaccharide (LPS; TLR4 agonist), CL097 
(TLR 7/8 agonist), the phorbol ester PMA or no 
stimulation. Samples were stained and analysed by flow 
cytometry for surface CD62L expression. 
 
Results: All three patients had impaired CD62L 
shedding in response to LPS and CL097, with normal 
responses to PMA. 
 
Conclusion: While impaired cytokine production in 
response to TLR agonists has been well described with 

some NEMO mutations, to our knowledge these are the 
first reported cases demonstrating impaired CD62L 
shedding. The pathways regulating CD62L shedding 
are not yet fully defined, however our findings suggest 
a non-redundant function of NEMO in proximal TLR 
signalling unrelated to gene transcription. This notion is 
supported by previously published findings of 
formation of NEMO-IRAK-1 complexes following IL-
1β stimulation2 and impaired NADPH oxidase priming 
in response to LPS in NEMO-deficient patients3. 
 
References:  
 
1. von Bernuth Paediatrics 2006;118:2498-2503 
2. Cooke Biochem J 2001;359:403-410 
3. Singh J Immunol 2009;182:6410-6417 
 
 
152 RESTORATION OF ANTI-ASPERGILLUS 
DEFENSE BY NEUTROPHIL 
EXTRACELLULAR TRAPS IN HUMAN 
CHRONIC GRANULOMATOUS DISEASE 
AFTER GENE THERAPY IS CALPROTECTIN-
DEPENDENT 

M. Bianchi1, M.J. Niemiec2, U. Siler1, C.F. Urban2, J. 
Reichenbach1 
1Div. Immunology/Haematology/BMT, University 
Children's Hospital Zurich and Children's Research 
Centre, Zürich, Switzerland, 2Laboratory for Molecular 
Infection Medicine Sweden, Umeå University, Umeå, 
Sweden 

Introduction: Aspergillus spp infection is a potentially 
lethal disease in patients with neutropenia or impaired 
neutrophil function. We showed previously that 
Aspergillus hyphae, too large for neutrophil 
phagocytosis, are inhibited by reactive oxygen species-
dependent neutrophil extracellular trap (NET) 
formation. This process is defective in chronic 
Granulomatous disease (CGD) because of impaired 
phagocyte NADPH oxidase function. 
 
Objective: To determine the antifungal agent and 
mechanism responsible for reconstitution of Aspergillus 
growth inhibition within NETs after complementation 
of NADPH oxidase function by gene therapy (GT) for 
CGD.  
 
Methods: Antifungal activity of free and NET-released 
calprotectin was assessed by incubation of Aspergillus 
nidulans with purified calprotectin, induced NETs from 
human controls, and CGD neutrophils after GT in the 
presence or absence of Zn2+ or α-calprotectin (S100A9) 
antibody, and with induced NETs from wildtype or 
S100A9 -/- mouse neutrophils. 
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Results: We identified the host Zn2+ chelator 
calprotectin as a neutrophil-associated antifungal agent 
expressed within NETs, reversibly preventing A. 
nidulans growth at low concentrations, and leading to 
irreversible fungal starvation at higher concentrations. 
Specific antibody-blocking and Zn2+ addition abolished 
calprotectin-mediated inhibition of A. nidulans 
proliferation in vitro. The role of calprotectin in anti-
Aspergillus defense was confirmed in S100A9 -/- 
knockout mice. 
 
Conclusion: Reconstituted NET formation by GT for 
human CGD was associated with rapid cure of pre-
existing therapy-refractory invasive pulmonary 
aspergillosis in vivo, underlining the role of functional 
NADPH oxidase in NET formation and calprotectin 
release for antifungal activity. These results 
demonstrate the critical role of calprotectin in human 
innate immune defense against Aspergillus infection. 
 
 
244 HEMATOPOIETIC STEM CELL 
TRANSPLANTATION IN A PATIENT WITH 
WHIM SYNDROME AND PANCYTOPENIA 
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Introduction: WHIM syndrome (OMIM#193670) is a 
rare primary immunodeficiency syndrome characterized 
by warts, hypogammaglobulinemia, infections and 
myelokathexis. It is caused by heterozygous mutations 
in CXCR4, leading to gain of function and increased 
CXCR4-CXCL12 signaling.  
 
Objective: To describe a female adult patient with 
WHIM syndrome presenting with pancytopenia who 
received a hematopoietic stem cell transplantation 
(HSCT).  
 
Methods: A 19 y old patient was diagnosed with 
WHIM syndrome based on typical clinical 
constellation. A mutation c.956_957delCT 
(p.Ser319CystsX24) leading to frameshift and 
premature stop was identified in CXCR4. At the age of 
19.5 y, she developed severe pancytopenia. Bone 
marrow examination showed myelofibrosis grade 2-3. 
No other cause (toxic, infectious, hemophagocytosis, 

genetic (JAK2) etc) was identified. Because the patient 
was transfusion dependent and had extensive genital, 
oral and cutaneous warts, HSCT with a matched 
unrelated donor was undertaken. Conditioning regimen 
consisted of treosulfan 42g/m2 - fludarabine 150 
mg/m2 - ATG7.5mg/kg. PBMC derived CD34(+) cell 
dose was 10.75x10*6/kg. GvHD prophylaxis consisted 
of ciclosporin and methotrexate.  
 
Results: Patient is now 1y2m post -HSCT, alive and 
well with full donor chimerism. Neutrophils and 
thrombocytes engrafted at D+15. 
 
Because the HPV lesions flared ciclosporin was 
stopped at day + 72. There were no clinical signs of 
GvHD. Pancytopenia was corrected and myelofibrosis 
was not visualized on the bone biopsy at +1y post- 
HSCT.  
 
Conclusion: A patient with WHIM syndrome and 
pancytopenia based on myelofibrosis received an allo-
HSCT. At 1y post-HSCT she is alive and well, 
pancytopenia is cured and HPV lesions are regressing 
slowly. 
 
 
118 GAIN-OF-FUNCTION MUTATIONS IN 
STAT1 UNDERLIE AUTOSOMAL DOMINANT 
CHRONIC MUCOCUTANEOUS CANDIDIASIS 

S. Okada1, X.-F. Kong1, S. Cypowyj1, A. Kreins1, L. 
Liu2, L. Abel1,2, C. Picard1, S. Boisson-Dupuis1,2, A. 
Puel2, J.-L. Casanova1,2 
1St. Giles Laboratory of Human Genetics of Infectious 
Diseases, The Rockefeller University, New York, NY, 
USA, 2Laboratory of Human Genetics of Infectious 
Diseases, INSERM U980, Paris, France 

Introduction: Heterozygous gain-of-function 
mutations in the coiled-coil domain (CCD) of STAT1 
are responsible for an autosomal dominant (AD) 
chronic mucocutaneous candidiasis disease (CMCD). 
These mutations impair nuclear dephosphorylation of 
STAT1, resulting in enhanced STAT1 activity in 
response to IFN-γ, IFN-α/β and IL-27. Mutations in 
CCD have been identified in approximately 30% of 
patients with pure CMCD who display no other 
prominent clinical manifestations. 
 
Objective: Identify and clarify STAT1 mutations 
identified in patients with pure CMCD. 
 
Methods: Sequencing the complete coding exons of 
STAT1 in 130 patients suffering from sporadic or 
familial CMCD. Identified mutations were analyzed by 
immunoblot, EMSA and reporter assay. IL-17- and IL-
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22-producing T cells were analyzed by ELISA and flow 
cytometry. 
 
Results: We identified 11 unreported heterozygous 
missense mutations in the DNA binding domain (DBD) 
of STAT1 in 23 patients from 16 families. We found 
heterozygous missense mutations, including 5 novel 
mutations in the CCD of STAT1 in 16 patients from 14 
new families. The intra-familial segregation of the 
mutations was consistent with an AD trait, and the 
clinical penetrance appeared to be complete, as none of 
these mutations was found in any of the healthy 
relatives sequenced. Mutations identified in the DBD of 
STAT1 impair nuclear dephosphorylation of STAT1, 
accounting for their gain-of-function. In addition, all 
CMCD patients with heterozygous gain-of-function 
STAT1 alleles displayed decreased number of IL-17-
producing T cells ex vivo and after in vitro 
differentiation. 
 
Conclusions: Gain-of-function mutations in DBD and 
CCD of STAT1 are a frequent molecular pathogenesis 
of patients with AD-CMCD. 
 
 
494 FATAL PNEUMOCOCCAL 
SEPSIS/MENINGITIS IN SEVEN-YEAR-OLD 
GIRL WITH IRAK-4 DEFICIENCY DESPITE 
ANTIBIOTIC PROPHYLAXIS AND REPEATED 
PNEUMOCOCCAL VACCINATION 

A. Issekutz1, K. Top1, B. McKelvie1, T. Issekutz1, D. 
Letenyi2, C. McCusker2 
1Pediatrics, Dalhousie University/IWK Health Centre, 
Halifax, NS, 2Pediatrics, McGill University, Montreal, 
QC, Canada 

Introduction: IRAK-4 deficiency causes IL-1R and 
TLR signaling failure, resulting in minimal clinical 
features despite invasive bacterial infection. 
 
Objective: To report the course of a 7-year-old IRAK-
4-deficient girl presenting in the first year with multiple 
occult Staphylococcus aureus lymphadenitis. 
 
Methods: Clinical assessment, antibiotic prophylaxis 
(sulfa/trimethoprim/PenV, then - due to neutropenia - 
Cefprozil), pneumococcal vaccination (PCV-7, 
Pneumovax23, PCV-13), ELISA to monitor 
pneumococcal-specific IgG. 
 
Results: No bacterial infections occurred on 
prophylaxis for 6 years after initial presentation. IgG 
responses to pneumococcal polysaccharide were 
satisfactory but short-lived, requiring frequent boosting. 
At age 7, she developed a morning headache and 

vomited once. Cefprozil was administered and re-
dosed. Over 12 hours, she was fatigued without other 
symptoms. Low fever accompanied another emesis. 
Hours later she was confused, and purpuric rash 
appeared. Emergency physicians diagnosed 
sepsis/meningitis and started vancomycin-ceftriaxone. 
Respiratory failure and cerebellar herniation occurred < 
24 hours from first symptoms. Blood and CSF grew 
Streptococcus pneumoniae type 6C resistant to second-
generation cephalosporins. The patient's latest PCV-13 
vaccination was 6 weeks before death, which included 
serotype 6A. Immunoglobulins were normal except 
IgG4 was increased (3.4g/L). IgG response to tested 
vaccine antigens was satisfactory. IgG to 6A reportedly 
cross-reacts with 6C, but this may not be protective. 
 
Conclusions: Despite antibiotic prophylaxis and 
repeated vaccination, even older IRAK-4-deficient 
patients are high-risk for rapidly fatal infection due to 
emergent antibiotic resistance. These patients need 
early assessment at any age, bacterial culturing, 
alternative empiric antibiotic therapy and close 
observation when even vaguely unwell. Additional 
IVIG/SCIG prophylaxis warrants serious consideration. 
 
 
498 AUTOSOMAL RECESSIVE CHRONIC 
GRANULOMATOUS DISEASE WITH 
MULTIPLE LIFE-THREATENING INFECTIONS 
AND SIGNIFICANT UNUSUAL 
INFLAMMATION 

C. Waruiru1, F. Shackley1, P. Fenton2, R. Primhak3, D. 
Barge4, T. Flood5 
1Paediatric Immunology & Infectious Diseases, 
2Microbiology & Infection Control, 3Respiratory 
Medicine, Sheffield Children's Hospital NHS 
Foundation Trust, Sheffield, 4Immunology, Newcastle 
Upon Tyne Hospitals NHS Trust, 5Immunology & 
Infectious Diseases, Great North Children's Hospital, 
Newcastle upon Tyne, UK 

Introduction: Disorders of the innate immune system 
include defective phagocyte response to infectious 
illness. This case report illustrates a fulminant 
presentation, with multiple isolated infective organisms 
and unusual soft tissue inflammation as features of 
Autosomal Recessive Chronic Granulomatous Disease.  
 
Case: A previously well 7 year old girl, whose sibling 
had died a year before with Fanconi's anaemia, 
travelled to Pakistan. Within a week of return, she 
presented with recent rash, left cervical adenopathy, 
scabbed haemorrhagic rhinitis, an infected toe, chest 
pain and persistent fever. Chest X-ray on admission 
was unremarkable.  
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She deteriorated with rampant progression of 
necrotising pneumonia, requiring intensive care. Figure 
(i) CXR - intubated, (ii) Chest CT - LLL abscess.  
 
Inflammatory complications of limb musculature 
affected her mobility for months. Figure (iii). MRI -
Pelvis.  
 
Work-up including a percutaneous lung aspiration 
showed multiple causative organisms:- 
 
Specimen 

Microbiology 

Faeces Adenovirus DNA 

swab - Toe Staph aureus 

Mouth swab Measles virus RNA 

BAL Aspergillus flavus 

Left Lung aspirate Nocardia farcinica M tuberculosis

ET secretions 
Nocardia farcinica Aspergillus 
terreus 

[Organisms isolated] 

 
An abnormal DHR confirmed neutrophil dysfunction, 
with a diagnosis of AR CGD.  
 
Conclusions: Challenges in her management included: 
- Drug interactions  
- Duration of treatment  
- Indication for Granulocyte Infusions  
- Unexplained Inflammation  
- Possible link between her sibling's Fanconi's anaemia 
and AR CGD 
 
 
179 HUMAN INVASIVE DERMATOPHYTIC 
DISEASE IS CAUSED BY INBORN ERRORS OF 
CARD9 

F. Lanternier1, S. Pathan2, Q. Vincent1, L. Liu1, S. 
Cypowij3, C. Prando3, M. Migaud1, L. Taibi4, A. 
Ammar-Khodja4, O. Boudghene Stambouli5, B. 
Guellil6, F. Jacobs7, J.-C. Goffard7, K. Shepers7, V. del 
Marmol8, H. Bachelez9, L. Michel10, G. Lefranc11, S. 
Fraitag12, M.-E. Bougnoux13, M. Boudia5, O. 
Lortholary14, L. Abel1,3, J.-L. Casanova1,3, C. Picard1, 
B. Grimbacher2,15, A. Puel1 
1Institut National de la Sante et de la Recherche 
Medicale, Laboratory of Human Genetics of Infectious 
Diseases, Paris, France, 2University College London, 
London, UK, 3Rockefeller University, St Giles 
Laboratory of Human Genetics of Infectious Diseases, 
New York, NY, USA, 4Dermatology Unit, Mustapha 
Hospital and Faculty of Medicine, Alger, 5Dermatology 
Unit, Dr T Damerdji Tlemcen Hospital, Tlemcen, 
6Dermatology Unit, Hassani Abdelkader Hospital and 

Faculty of Medicine, Sidi Bel-Abbes, Algeria, 7Unit of 
Infectious Diseases, Erasme Hospital, 8Dermatology 
Unit, Erasme Hospital, Brussels, Belgium, 
9Dermatology Unit, Dr T Damerdji Tlemcen Hospital 
Unit, Saint Louis Hospital, APHP, 10Skin Research 
Institute, Institut National pour la Sante et la Recherche 
Medicale, Paris, 11Unit of Molecular Immunogenetics, 
CNRS UPR 1142, Institute of Human Genetics, 
Montpellier, 12Pathology Unit, Necker-Enfants Malades 
Hospital, APHP, 13Microbiology Unit, 14Infectious 
Diseases Unit, Necker-Enfants Malades Hospital, 
APHP, Paris, France, 15Centre for Chronic 
Immunodeficiency, University Hospital Freiburg, 
Freiburg, Germany 

Dermatophytic disease is an invasive, sometimes life-
threatening, fungal infection caused by dermatophytes, 
in which there is extensive cutaneous and subcutaneous 
tissue involvement, frequent dissemination to the lymph 
nodes and occasionally to the central nervous system. 
This condition, which is different from banal superficial 
dermatophyte infection (dermatophytosis), has mostly 
been reported in North African consanguineous 
multiplex families, strongly suggesting a Mendelian 
genetic etiology. We investigated 13 patients with 
invasive dermatophytic disease from six unrelated 
Algerian and Moroccan families. Morbidity rates were 
high and four of the 13 patients died. No other severe 
infections were reported in the surviving patients, who 
were aged 40 to 75 years. We sequenced CARD9 in the 
patients. The Algerian patients from five unrelated 
families had a homozygous Q289X CARD9 allele, 
probably due to a founder effect. The Moroccan 
patients were homozygous for the R101C CARD9 
allele. Both these alleles are rare variants. The familial 
segregation of these alleles was consistent with 
autosomal recessive inheritance and complete clinical 
penetrance. Invasive dermatophytic disease may thus be 
caused by autosomal recessive CARD9 deficiency. 
Inborn errors of immunity should therefore be 
considered in otherwise healthy patients with 
unexplained severe fungal disease, including 
dermatophytic disease in particular. 
 
 
99 GRANULOMATOUS DISEASE VISUALIZED 
BY SOMATOSTATIN RECEPTOR 
SCINTIGRAPHY IN COMMON VARIABLE 
IMMUNODEFICIENCY 

L.S. Kamphuis1,2, D.J. Kwekkeboom3, V.A. Dalm1,2, 
G.J. Driessen1,4, M. van der Burg1, P.M. van Hagen1,2 
1Immunology, 2Internal Medicine, Section Clinical 
Immunology, 3Nuclear Medicine, 4Pediatric Infectious 
Disease and Immunology, Erasmus University Medical 
Center, Rotterdam, The Netherlands 
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Introduction: It is estimated that granulomatous 
disease occurs in 8-22% of patients with common 
variable immunodeficiency (CVID). Somatostatin 
receptor scintigraphy (SRS) visualizes granulomas by 
binding of radionuclide coupled somatostatin analogue 
to somatostatin receptors expressed by granulomas.  
 
Objectives: To determine the extend of granulomatous 
disease in CVID patients with SRS.  
 
Methods: In this retrospective study 37 CVID patients 
were included with a total of 41 SRS.  
 
Results: SRS was negative in 11 patients (35%), 5 
patients (14%) had one granulomatous associated lesion 
and 21 patients (51%) had more sites associated lesion 
on SRS. As expected most localizations of 
granulomatous CVID were found in the lungs (46%), 
but localizations in inguinal and salivary glands were 
common as well (both 10%). In 4 of the 26 patients 
with positive SRS a biopsy confirmed granulomas.  
 
Conclusions: 65% of the CVID patients in this study 
had lesions suspected for granulomas on SRS. This 
suggests that the percentage of granulomatous disease 
in CVID is underestimated. SRS provides a useful 
imaging technique to determine granulomatous organ 
involvement in patients with CVID. The outcome of 
this study warrants the investigation of B cell patterns 
CVID patients with positive SRS to detect a typical B 
cell pattern of granulomas in CVID. 
 
 
167 INVASIVE FUNGAL INFECTION AND 
IMPAIRED NEUTROPHIL KILLING IN HUMAN 
CARD9 DEFICIENCY 

R.P. Gazendam1, A. Drewniak1, A.T.J. Tool1, M. van 
Houdt1, M.H. Jansen2, J.L. van Hamme1, E.M.M. van 
Leeuwen2, D. Roos1, E. Scalais3, T.K. van den Berg1, 
T.W. Kuijpers1,4 
1Blood Cell Research, Sanquin Research, and 
Landsteiner Laboratory, Academic Medical Center, 
University of Amsterdam, 2Experimental Immunology, 
Academic Medical Center, Amsterdam, The 
Netherlands, 3Division of Pediatric Neurology, Centre 
Hospitalier de Luxembourg, Luxembourg, Luxembourg, 
4Emma Children's Hospital, Academic Medical Center, 
University of Amsterdam, Amsterdam, The Netherlands 

Background: Caspase recruitment domain-containing 
protein 9 (CARD9) is an adaptor molecule in the 
cytosol of myeloid cells, including macrophages, 
neutrophils and dendritic cells. Studies with CARD9-
deficient mice have shown that CARD9 controls 
Dectin-1-mediated and Syk-dependent myeloid cell 

activation, cytokine production and innate anti-fungal 
immunity. Moreover, CARD9 appears to be required 
for the induction of T-helper cells producing IL-17 
(Th17 cells), which play a pivotal role in the host 
defense against non-invasive fungal infection of skin 
and mucosal barriers.  
 
Methods: We investigated a patient diagnosed with a 
rare invasive form of Candida dubliniensis 
meningoencephalitis. We performed sequence analysis 
of CARD9 gene and Western blotting for protein 
expression. Furthermore, we analyzed the 
differentiation and function of T lymphocytes, and the 
cytokine production of PBMC in response to various 
stimuli, and neutrophil reactivity and killing capacity 
toward various microorganisms. 
 
Results: The patient was compound heterozygote for 
mutations in the CARD9 gene, resulting in the loss of 
protein expression. Further analysis indicated that 
CARD9 was indispensable for anti-fungal host defense, 
as suggested by reduced differentiation of CD4+ Th17 
lymphocytes, a lack of production of monocyte-derived 
cytokines in response to Candida strains and a 
neutrophil defect in Candida albicans killing with 
abnormal ultrastructural phagolysosomes resulting in 
outgrow of hyphae. 
 
Conclusions: Human CARD9 deficiency results in 
selective aberration in host defense against invasive 
fungal infection, associated with defects in both innate 
and adaptive immunity. 
 
 
240 RESTORATION OF INNATE AND 
ADAPTIVE IMMUNE RESPONSES BY HCV 
VIRAL INHIBITION WITH AN INDUCTION 
APPROACH USING NATURAL INTERFERON Β 
IN CHRONIC HEPATITIS C 

Y. Kishida 

Division of Gastroenterology and Hepatology, 
Department of Internal Medicine, Osaka Kaisei 
Hospital, Osaka City, Japan 

Chronic hepatitis C (CHC) is a serious medical problem 
necessitating more effective treatment. HCV impedes 
the innate and adaptive immune activation. We 
investigated the hypothesis that an induction approach 
(IA) with nIFN-β for 24-weeks followed by pegIFN-
α+ribavirin (standard of care; SOC) for 48-weeks 
(novel combination treatment; NCT) would increase the 
initial virologic response rate and restore innate and 
adaptive immune responses in CHC. Seven CHC 
patients with high viral load and genotype 1b were 
treated with NCT. Serum cytokine and chemokine 
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levels were evaluated during NCT. NCT prevented viral 
escape and breakthrough resulting in persistent viral 
clearance. Early virologic responders (EAVR, n=5) 
with undetectable HCVRNA before the end of IA 
showed sustained virologic response (SVR). Late VR 
(LAVR, n=2) with undetectable HCVRNA after the 
end of IA showed a transient VR. IL-15 was increased 
at the end of IA in both EAVR and LAVR, CXCL-8, 
CXCL-10, CCL-4 and CCL-4 levels were significantly 
decreased (p< 0.05) in EAVR but not in LAVR during 
NCT, and IL-12 increased significantly (p< 0.05) and 
CXCL-8 decreased significantly (p< 0.05) after the end 
of NCT in EAVR but not in LAVR. NCT increased the 
initial virologic response, restored innate and adaptive 
immunity. The higher SVR rates in CHC patients with 
genotype 1b and high viral loads among patients (n=8) 
receiving the NCT compared with SVR rates in patients 
(n=8) receiving the SOC highlight the benefit of IA 
with nIFN-beta in CHC patients with genotype 1 and 
high viral loads. 
 
 
26 AN EARLIER, MORE SEVERE 
PRESENTATION OF G6PC3 DEFICIENCY IN A 
MALE INFANT FROM MEXICO 

S.O. Lugo Reyes1, W. Garncarz2, E. Lopez3, M.A. 
Yamazaki-Nakashimada4, K. Boztug2 
1Immunodeficiencies Research Unit, National Institute 
of Pediatrics, Mexico City, Mexico, 2Center for 
Molecular Medicine, Austrian Academy of Sciences, 
Vienna, Austria, 3Clinical Immunology and 
Allergology, General Hospital, Toluca, 4Clinical 
Immunology Department, National Institute of 
Pediatrics, Mexico City, Mexico 

Introduction: Severe congenital neutropenia type 4 
(SCN4) is an autosomal recessive condition, identified 
recently with mutations in G6PC3. We describe the 
case of a patient with an early, severe G6PC3 
deficiency. 
 
Case: A 3-month old boy, born at 35 weeks gestation in 
2010, to nonconsanguineous parents from Mexico, was 
referred for prematurity, poor respiratory effort 
requiring mechanical ventilation, and sepsis. 
Aggressive antimicrobial therapy was started for 
nosocomial pneumonia and severe persistent 
neutropenia. On physical examination, edema, 
petechiae and prominent veins were observed in all four 
limbs and trunk, as well as a parasternal soft systolic 
murmur and retractable testicles. The patient 
maintained poor weight gain. Ultrasound revealed a 
patent foramen ovale, pulmonary hypertension 
(58mmHg) and bilateral hydronephrosis. Laboratory 
workup reported profound persistent neutropenia 

(200/mm3 ANC), as well as transient lymphopenia, 
thrombocytopenia and hypogammaglobulinemia. He 
underwent funduplicature and pyloromyotomy for 
velopalatal incompetence with severe gastroesophageal 
reflux and pyloric hypertrophy. Bone marrow aspirate 
showed myeloid arrest. He was started on filgastrim at 
3-5mcg/kg/d, showing a spectacular response. 
Mutational analysis revealed a single-nucleotide 
deletion in exon 2, which results in a frameshift and 
premature stop codon, predicting a nonfunctional 
truncated protein. 
 
Discussion: This is the second G6PC3 patient 
identified in Latin America, and the first one in Mexico. 
Compared to what has been reported, our patient 
presented earlier and with a more severe clinical 
picture, including bilateral hydronephrosis. Stem-cell 
transplantation has never been performed in G6PC3 
deficiency, but it is being considered in this case given 
the patient´s young age and severity. 
 
 
110 ALTERED IMMUNE PATTERNS OF 
PATIENTS WITH APTOPIC DERMATITIS AND 
HYPER-IGE SYNDROMES 

A. Langenbeck1, B. Hagl1, A. Boos1, V. Heinz1, B. 
Spielberger1, M. Vleugels1, L. Schimke1,2, J. Sawalle-
Belohradsky1, T. Magg1, G. Dückers3, H. von Bernuth4, 
A.F. Jansson1, B.H. Belohradsky1, V. Wahn4, T. 
Niehues3, G. Notheis1, H.D. Ochs5, M.H. Albert1, A. 
Wollenberg6, E.D. Renner1 
1Dr. von Haunersches Kinderspital, LMU München, 
München, Germany, 2Department of Immunology, 
Institute of Biomedical Sciences - University of São 
Paulo, São Paulo, Brazil, 3HELIOS Children's 
Hospital, Krefeld, 4University Children's Hospital, 
Charite, Berlin, Germany, 5University of Washington 
and Seattle Children's Hospital, Seattle, WA, USA, 
6University Dermatology Hospital, Ludwig Maximilians 
University, München, Germany 

Eczema, eosinophilia, and elevated serum IgE are 
hallmarks of both atopic dermatitis (AD) and hyper-IgE 
syndromes (HIES). The differentiation between AD and 
HIES remains a challenge despite the association of 
HIES with several gene defects.  
 
We evaluated patients with AD (n=9) and HIES 
(STAT3-HIES n=8, DOCK8-HIES n=5, and HIES-like 
patients n=5) to identify altered immune patterns 
leading to the distinct clinical entity. Up-regulation of 
surface markers by flow cytometry, cytokine levels by 
multiplex, phosphorylation by western blotting, and 
gene expression by quantitative real time PCR were 
analyzed after various stimulations. 
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There were most severe infections such as pneumonias 
with pneumatocele formation in STAT3-HIES patients. 
Moreover, the memory B cell compartment was most 
reduced in STAT3-HIES patients while DOCK8-HIES 
patients had decreased serum IgM. AD patients had 
slightly elevated immunoglobulin G isotypes. The 
lymphocyte counts were the lowest in DOCK8-HIES 
patients with reduced lymphocyte proliferation to 
mitogens. In both DOCK8-HIES and AD-patients, there 
were highest scores for eczema (SCORAD) and 
increased allergic findings. Over-all, inflammation - 
measured by cytokine levels after stimulation of 
PBMCs - was the higest in DOCK8-HIES patients 
(including a TH2-shift) followed by STAT3-HIES 
patients while AD-patients had similar values to 
controls. IFN-gamma was reduced in DOCK8-HIES 
and AD-patients with DOCK8-HIES patients having 
most frequent recurrent viral infections.  
 
Taken together, our comparative analysis reveals first 
insights into the immunological differences of these 
entities. Ongoing investigations focus on immune 
alterations to identify underlying pathway defects 
leading to novel diagnostic and therapeutic approaches. 
 
 
154 A NEW ROLE FOR BETA-DEFENSINS: 
INDUCTION OF RAPID MOBILIZATION OF 
HEMATOPOIETIC PROGENITORS VIA 
ENHANCED CXCR4 SIGNALING AND CXCL12 
RELEASE 

A. Kalinkovich1, A. Schjanovitz1, K. Lapid1, A. 
Berchanski1, G. Borkow2, T. Itkin1, A. Ludin1, S. Gur-
Cohen1, K. Golan1, O. Kollet1, K. Ahrens3, E. Proksch3, 
A. Lapidot1, M. Fridkin1, T. Lapidot1 
1Weizmann Institute of Science, Rehovot, 2Cupron 
Scientific, Herzelia, Israel, 3University of Kiel, Kiel, 
Germany 

Introduction: Human beta-defensin-3 (hBD3) 
possesses anti-CXCR4 activity1 and CXCL12/CXCR4 
interactions are crucial for the retention of 
hematopoietic stem and progenitor cells (HPC) in the 
bone marrow (BM)2. We therefore hypothesized that 
beta-defensins are involved in mobilization of HPC. 
 
Objectives: To decipher the mechanisms of the 
crosstalk between beta-defensins and the 
CXCL12/CXCR4 axis in HPC mobilization.  
 
Methods: Application of short hBD3-originated 
peptides hBD3p and hBD3cp and its murine ortholog 
beta-defensin-14 (mBD14)-originated peptide 
mBD14p. Multistep docking approach, CXCR4 
signaling analysis by Western blot and flow-cytometry, 

HPC mobilization, HIV-1 infection assay, CXCL12 and 
mBD14 ELISA, transwell migration and protease 
zymography. 
 
Results: All peptides specifically bind to CXCR4. In 
vitro experiments, in which enriched mature and 
immature leukocytes were analyzed, revealed inhibition 
of CXCR4 signaling, CXCL12-induced migration and 
HIV-1 infection. However, we unexpectedly found that 
hBD3p and mBD14p, but not hBD3cp, triggered 
CXCR4 signaling and enhanced functional CXCL12 
secretion by BM stromal cells (BMSC). Strikingly, a 
single injection of hBD3p or mBD14p in mice induced 
HSPC mobilization within 1 hour accompanied by 
enhanced CXCR4 signaling in both HPC and BMSC, 
CXCL12 and mBD14 release and activation of 
proteases in a CXCL12/CXCR4 and JNK/ROS-
dependent manner. In contrast, hBD3cp was 
ineffective.  
 
Conclusions: Beta-defensin-derived peptides, which 
antagonize CXCR4-mediated leukocyte activity in 
vitro, induce HPC mobilization in vivo via triggering 
CXCR4 signaling in both BMSC and HPC, and 
CXCL12 and mBD14 release as part of rapid 
mobilization process.  
 
1Feng et al., J Immunol 2006;177:782-786. 
 
2Dar et al., Exp Hematol 2006;34:967-975. 
 
 
349 A SEVERE FORM OF PARTIAL IFN-ΓR2 
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Casanova1,6, S. Boisson-Dupuis1,6 
1St. Giles Laboratory of Human Genetics of Infectious 
Diseases, The Rockefeller University, New York, NY, 
USA, 2Group of Primary Immunodeficiencies, 
University of Antioquia, Medellin, Colombia, 
3Immunodeficiency Research Unit, National Institute of 
Pediatrics, 4Department of Molecular Biomedicine, 
CINVESTAV-IPN, 5Clinical Immunology Service of the 
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University Paris Descartes, Paris, France 

Introduction: Mendelian susceptibility to 
mycobacterial disease (MSMD) is characterized by 
severe disease due to weakly virulent mycobacteria. 
IFNGR2 deficiency is a rare molecular cause of 
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MSMD, with only eight patients with complete and one 
patient with partial deficiency (R114C) reported. 
 
Objective: Characterize the impact of the S124F 
IFNGR2 mutation in a Mexican patient who suffered 
from mycobacterial disease.  
 
Methods: Sequencing and flow cytometry to 
investigate the IFNGR at the genetic and protein level. 
The responses to IFN-γ were assayed by EMSA, 
induction of mRNA of CXCL9/CXCL10 and induction 
of HLA-DR surface expression before and after 
treatment with kifunensine. Patient's cells were 
transfected with the WT IFNGR2 allele.  
 
Results: The patient is homozygous for the S124F 
mutation affecting the extracellular domain of IFN-γR2. 
The patient's cells displayed impaired, but not 
abolished, response to IFN-γ, as demonstrated by 
STAT1 DNA-binding activity, the induction of HLA-
DR and mRNA for target genes and IL12p70 
production. The IFN-γ response can be also rescued by 
transfection of the patient's cells with the wild-type 
IFNGR2 allele. In addition, we showed that the 
mutation resulted in misfolding of IFN-γR2 and that the 
lack of IFN-γ response was complemented by a 
modifier of N-glycosylation.  
 
Conclusion: We describe the second patient with 
partial IFN-γR2 deficiency, homozygous for a new 
mutation (S124F), which encoded a misfolded protein. 
Cellular IFN-γ responses were somewhat more strongly 
impaired in cells homozygous for S124F than in cells 
homozygous for R114C, consistent with a somewhat 
more severe clinical disease. Importantly, treatment by 
rhIFN-g was effective. 
 
 
235 TLR3 DEFICIENCY IN PATIENTS WITH 
RECURRENT SKIN AND MUCOSAL 
INFECTIONS WITH HERPES VIRUSES 

M.G. Netea, F. van de Veerdonk, P. Arts, T. Plantinga, 
A. Hoischen, M. van Deuren, J. Veltman, J.W.M. van 
der Meer 

Radboud University Nijmegen Medical Center, 
Nijmegen, The Netherlands 

Introduction: Inborn errors of the TLR3 pathway 
increase susceptibility to herpes virus encephalitis. In 
addition to encephalitis, recurrent skin and mucosal 
infections are also severe diseases caused by these 
pathogens. We have identified three patients with 
recurrent skin and mucosal infections caused by herpes 
viruses: one patient had familial recurrent herpes 
simplex 2 and varicella zona zoster (VZV) infections, 

and another two patients had severe isolated recurrent 
VZV infections. 
 
Objectives: To identify the immunologic and genetic 
defects leading to the increased susceptibility to herpes 
infections in these patients. 
 
Methods: Peripheral blood mononuclear cells isolated 
from these patients were assessed for their capacity to 
release monocyte-derived and lymphocyte-derived 
cytokines in response to specific stimuli. Whole-exome 
analysis has been performed to identify the genetic 
defects. 
 
Results: Cells isolated from the patients responded 
normally to bacterial and fungal stimuli. In addition, a 
normal cytokine response was observed after 
stimulation of cells with TLR2, TLR4, TLR9, TLR7 
ligands. In contrast, the cells isolated from the patients 
displayed a severe functional defect after stimulation 
with TLR3 ligands such as polyI:C. A very severe 
defect was observed in the production of both type I, as 
well as type II interferons (IFN). Treatment with 
recombinant IFNgamma significantly improved the 
disease in two patients. 
 
Conclusions: Defects of TLR3 pathway can explain 
susceptibility to skin herpes infections at least in a 
subgroup of patients, and adjuvant immunotherapy with 
IFNgamma has beneficial effects. Whole exome 
analysis is currently being completed to identify the 
genetic cause of these defects. 
 
 
401 SECOND TRIMESTER PRENATAL 
DIAGNOSIS OF PRIMARY 
IMMUNODEFICIENCY DISORDERS BY 
MULTIPARAMETRIC FLOWCYTOMETRY IN 
INDIA 

M. Madkaikar1, G. Maya2, M. Desai3, K. Ghosh2, A. 
Mishra2 
1Paediatric Immunology and Leukocyte Biology, 
2National Institute of Immunohaematology, ICMR, 3Bai 
Jerbai Wadia Hospital for Children, Mumbai, India 

Introduction: Prenatal diagnosis forms an important 
component of management in families affected with 
severe primary immunodeficiency disorders (PIDs). 
Since these conditions are diverse and molecular 
diagnostic facilities for each of them are not yet widely 
available in India, we established facilities for 
phenotypic prenatal diagnosis on cordocentesis samples 
by flowcytometry at our institute. 
 
Methods: Normal reference ranges of lymphocyte 
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subset (T, B and NK cells), CD 18/ CD11 integrins on 
leukocytes and oxidative burst activity (by NBT and 
DHR) of fetal neutrophils at 18 weeks of gestation were 
established on 20 cord blood samples. Prenatal 
diagnosis for Leukocyte adhesion deficiency type 1 
(LAD-I), X-linked agammaglobulinemia (XLA), 
Chronic Granulomatous Disease (CGD) and Severe 
Combined Immunodeficiency Disease (SCID) was then 
performed at 18 weeks of gestation by flowcytometry. 
Maternal contamination was ruled out by VNTR 
analysis. 
 
Results: Prenatal testing was performed in 7 families 
with different PIDs. Definitive diagnosis could be given 
in 6 families. In 5 cases fetus was found to be 
unaffected (3 cases with LAD-I, 1 with XLA and 1 with 
CGD). In all these cases diagnosis was confirmed a by 
testing the cord blood samples after delivery and further 
follow-up of the children. One fetus was found to be 
affected (T-B+NK- SCID). In one family diagnosis 
could not be offered due to maternal contamination. No 
procedure related complications were observed. 
 
Conclusion: Flowcytometry offers rapid and sensitive 
method for prenatal diagnosis and genetic counseling 
for PID especially where facilities for molecular 
diagnosis are not available. 
 
 
195 MOLECULAR EXPLANATION FOR 
RECURRENT SALMONELLA SEPSIS IN 
PATIENT WITH IL-12 RB1 RECEPTOR 
DEFICIENCY 

E. Gkrania-Klotsas1, R. Kingsley2, R. Doffinger3, 
A.M. Lever4, A.J. Carmichael4, G. Dougan2, D. 
Kumararatne3 
1Department of Medicine, University of Cambridge, 
2Sanger Institute, 3University of Cambridge, 
4Department of Infectious Diseases, University of 
Cambridge, Cambridge, UK 

Introduction: Patients with IL-12 RB1 receptor 
deficiency have increased susceptibility to 
mycobacterial and Salmonella infections. A recent 
review of 141 such patients showed that they usually 
suffer single Salmonella infection episodes.  
 
Objective: To present the history and investigations of 
a patient with IL-12 RB1 receptor deficiency and 
multiple recurrent Salmonella bacteraemia episodes 
without an obvious nidus over a period of 16 years and 
discuss the implications for diagnosis and therapy. 
 
Methods: The medical notes of the patient were 
reviewed. Four isolates from blood cultures positive for 

Salmonella enteritidis obtained between 2006 and 2010 
were cultured and tested for sensitivity to antibiotics. 
Additionally, DNA was extracted and sequenced using 
Illumina HiSeq. Phylogenetic analysis compared to 
gastroenteritis S.enteritidis isolates and root to tip 
single nucleotide polymorphism (SNP) analysis were 
performed. 
 
Results: No focus for the bacteraemia has been found 
after multiple attempts, including multiple stool 
cultures, a pre-emptive cholocystectomy and multiple 
imaging studies. All enteritidis isolates were found to 
contain an in-frame deletion in mutS gene, involved in 
mis-match repair mechanisms. Root to tip SNP analysis 
was consistent with acquisition of the deletion at the 
time the patient presented with his initial bacteraemia. 
The antibiotic resistance profile showed a parallel 
accumulation of resistance to most of the antibiotics the 
patient has been treated with.  
 
Conclusions: The patient is infected with a 
hypermutating S. enteritidis that exhibits high-level 
resistance to most available antibiotic options and is 
predicted to become resistant to future antibiotic 
regimes. The implications for treatment are discussed. 
 
 
50 MANNOSE BINDING LECTIN (MBL2) GENE 
POLYMORPHISMS IN CHILDREN WITH 
SICKLE CELL ANEMIA 

N. Galal1, M.A. Kamal Eldeen2, M. Khorshied2, Z. Al 
Sadani2, Y. Amrousy2 
1Department of Paediatrics, 2Clinical Pathology, Cairo 
University, Cairo, Egypt 

Introduction: Complement activation leads to the 
clearance of invading pathogens as an important step in 
the immune system. Mannose binding lectin (MBL ) 
may modify disease in patients with underlying 
diseases favoring more infections. Sickle cell disease 
(SCD) is an inherited disorder of sickle hemoglobin 
affecting millions of people worldwide.  
 
Objectives: detection of the prevalence of MBL2 exon-
1 (codons 52, 54, and 57) and promoter region (-221, 
X/Y) genetic polymorphisms in Egyptian children with 
SCD to clear out its possible role as a genetic risk factor 
for susceptibility to vaso-occlusive crisis (VOC) and/or 
infections.  
 
Methods: Genotyping of exon-1 and the promoter 
region was done by polymerase chain reaction for 50 
SCD patients and 50 healthy controls.  
 
Results: The frequency of MBL2 promoter 
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polymorphism was 32% for the heteromutant genotype, 
Y/X and 8% for the homomutant genotype, and X/X 
with no statistical difference in the distribution of the 
mutant genotypes between SCD patients and controls. 
MBL2 exon-1 gene mutation in SCD patients was 18% 
for the heteromutant genotype A/O and 32% for the 
homomutant genotype O/O. The O/O genotype was 
significantly higher in SCD patients. Mutation at codon 
57 of exon-1 (C allele) was significantly higher in SCD 
patients.  
 
Conclusion: The distribution of MBL2 expressers did 
not differ between SCD patients with or without 
recurrent attacks of VOC. There was no association 
between MBL2 exon-1 or promoter region (-221 Y/X) 
genetic polymorphisms and the susceptibility to neither 
VOC nor infections in Egyptian children with SCD. 
 
 
53 ENOS POLYMORPHISM IN ASTHMATIC 
PATIENTES 

M.M.T.C. Cortez e Castro1, J. Ferreira2, J. 
Albuquerque2, M. Bicho2 
1ImmunoAllergy, HSM-CHLN, 2Genetic Department, 
Lisbon Medical School, Lisbon, Portugal 

Background: NO has a relevant role in inflammation, 
vascular and muscular tonus in asthma. Endothelial 
nitric oxide synthase (eNOS) modulates the amount of 
NO that could be related with eNOS polymorphisms. 
The purpose of this study is to analyze the association 
between eNOS 4 Ins/del polymorphism (eNOS 4 a/b-27 
bp-base pairs ) with asthma severity.  
 
Methods: Asthmatics: n=31compared with a control 
group of n=174 healthy blood donors. The Ins/del 
polymorphism (eNos 4 a/b) was determined by PCR-
Polymerase chain reaction. Control of asthma assessed 
by ACQ7 and PAQLQ) .Statistical analysis was 
performed with PASW version 18; significance level 
p< 0.05.  
 
Results: 31 asthmatics mean age: 40 ± 19.5 years;15 
females,16 males; all caucasians; 28 atopics and 3 
nonatopics; 20 controlled and 11 with uncontrolled 
asthma.In asthmatics the frequencies of the Ins/del 
polymorphism (eNos 4 b) is 87% and of the Ins/del 
polymorphism (eNos 4 a) is 13%;vs in controls: 80% 
and 20%.There is no statistical difference between these 
groups (p>0.05) .Genotypes in asthmatics- bb: 77.4%; 
aa: 3.2%; ab: 19.4%; control group-bb: 67.82%; aa: 
8.6%; ab: 23.56%. There is no statistical difference 
between these groups(p>0.05).In asthmatics, there is no 
statistical difference (p>0.05): atopics and non atopics; 

controlled and uncontrolled asthma; males and females; 
different age-groups. 
 
Conclusions: The role of eNOS gene intron 4 a/b 
Ins/del polymorphism in asthmatics is a controversial 
risk factor to the severity of asthma, but we think that 
we need a larger sample to infer about its role in 
inflammation and in vascular and muscular tonus 
homeostasis in asthmatic disease. 
 
 
142 CHRONIC MUCOCUTANEOUS 
CANDIDIASIS CAUSED BY A GAIN-OF-
FUNCTION MUTATION IN THE STAT1 DNA-
BINDING DOMAIN 

Y. Yamazaki1, M. Yamada1, S. Takezaki1, M. Kato2, 
M.-J. Park3, K. Maruyama4, N. Chida5, O. Ohara6, I. 
Kobayashi1, T. Ariga1 
1Department of Pediatrics, Hokkaido University 
Graduate School of Medicine, Sapporo, 2Department of 
Allergy and Immunology, 3Department of 
Hematology/Oncology, 4Department of Nephrology, 
Gunma Children's Medical Center, Shibukawa, 
5Department of Dentistry for Children and Disabled 
Persons, Hokkaido University Graduate School of 
Medicine, Sapporo, 6Department of Human Genome 
Technology, Kazusa DNA Research Institute, Chiba, 
Japan 

Chronic mucocutaneous candidiasis (CMC) is a 
heterogeneous group of primary immunodeficiency 
diseases characterized by chronic and recurrent Candida 
infections of the skin, nails, and oropharynx. Gain-of-
function mutations in STAT1 were very recently shown 
to be responsible for autosomal dominant or sporadic 
cases of CMC. 
 
So far, the reported mutations have been exclusively 
localized in the coiled-coil (CC) domain resulting in 
impaired dephosphorylation of STAT1. However, 
recent crystallographic analysis and direct mutagenesis 
experiments indicate that mutations affecting the DNA-
binding domain (DBD) of STAT1 could also lead to 
persistent phosphorylation of STAT1. In this study, we, 
for the first time, show that a DBD mutation of 
c.1153C>T in exon 14 (p.T385M) is the genetic cause 
of sporadic CMC in two unrelated Japanese patients. 
The underlying mechanisms involve a gain of STAT1 
function due to impaired dephosphorylation as observed 
in the CC domain mutations. 
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160 RAPID DETECTION OF INTRACELLULAR 
P47PHOX AND P67PHOX BY FLOW 
CYTOMERY IN PATIENTS WITH CHRONIC 
GRANULOMATOUS DISEASE 

T. Wada1, M. Muraoka1, T. Toma1, T. Shigemura2, K. 
Agematsu2, H. Moriuchi3, O. Ohara4, T. Morio5, A. 
Yachie1 
1Pediatrics, Kanazawa University, Kanazawa, 
2Pediatrics, Shinshu University School of Medicine, 
Matsumoto, 3Pediatrics, Nagasaki University, 
Nagasaki, 4Kazusa DNA Research Institute, Kazusa, 
5Pediatrics, Tokyo Medical and Dental University, 
Tokyo, Japan 

Introductions: Chronic granulomatous disease (CGD) 
is caused by defects in any one of five subunits of the 
NADPH oxidase, including gp91phox, p22phox, 
p47phox, p67phox, and p40phox. A diagnosis of CGD 
can be achieved by flow cytometric analysis of NADPH 
oxidase activity using DHR123. Identification of CGD 
subgroups is further required before mutation analysis. 
The subunits gp91phox and p22phox form the 
membrane-bound cytochrome b558, which can be 
quickly analyzed with 7D5 antibody by flow cytometry, 
unlike the cytosolic components p47phox and p67phox. 
 
Objective: We evaluated the feasibility of flow 
cytometric detection of intracellular expressions of 
p47phox and p67phox, as additional second screening 
tests for CGD. 
 
Methods: One patient with p47phox deficiency and 4 
patients with p67phox deficiency were studied. 
Expressions of p47phox and p67phox on permeabilized 
PBMCs were assessed using monoclonal antibodies 
against p47phox and p67phox, respectively. 
 
Results: Consistent with previous observations, 
p47phox and p67phox were expressed on monocytes 
and B cells but not on T or NK cells from normal 
controls. In contrast, patients with p47phox deficiency 
and with p67phox deficiency showed markedly reduced 
levels of p47phox and p67phox, respectively. 
 
Conclusions: These techniques will be useful to rapidly 
assess the expression of the cytosolic components 
p47phox and p67phox, and represents important second 
screening tests for CGD. 
 
 
170 ABOUT THE FIRST CASE OF IRAK-4 
DEFICIENCY IN MOROCCO 

F. Ailal1, Z. Jouhadi1, L. Jeddane1, A. Puel2, C. Picard2, 
J. Najib1, A.A. Bousfiha1 

1Clinical Immunology Unit, Department of Pediatrics, 
Ibn Rochd University Medical Center, Casablanca, 
Morocco, 2Laboratory of Human Genetics of Infectious 
Diseases, U550, University Paris Descartes, Faculty of 
Medicine Necker, Paris, France 

Introduction: IRAK-4 (interleukin-1 receptor-
associated kinase-4) deficiency is an immunodeficiency 
associated with increased susceptibility to invasive 
infections to pyogenic. In contrast, patients appear to be 
resistant to infection by most of other pathogens 
(bacteria, viruses and parasites). Although conventional 
immunological analyses generally show no 
abnormality, patients present reduced inflammatory 
response and neutropenia during infectious episodes. 
 
Results: We report the case of a 7 years-old-male, born 
from 1st degree cousins, having a history of multiple 
hospitalizations for recurrent severe bacterial infections 
with variable focuses, particularly an inguinal adenitis 
at age 40 days, a meningoccal pneumonia at the age of 
1 year 7 months, multiple liver abscesses at 2 years 7 
months, a soft tissues abscess in the chest at the age of 
3 years 4 months and cervical lymphadenopathies at 3 
years 7 months. Inflammatory assessment is usually 
negative during infectious episodes with even 
neutropenia during the episode of liver abscesses. 
Immunological analyses are normal except for an 
increase of IgE serum level (8000 UI/mL) that lead us 
to diagnose an hyperIgE syndrome at first. Specialized 
assessment identified an IRAK-4 deficiency. The child 
didn't develop anymore severe infections for 3 years, 
which is in favor of the diagnosis. Indeed in this 
disorder, infections become less frequent with age. 
 
Conclusion: Search for an IRAK-4 deficiency is 
crucial in front of recurrent pyogenic infections, 
especially in absence of laboratory signs of 
inflammation, even with sometimes very high levels of 
IgE, which can lead to misdiagnosis of Hyper-IgE 
syndrome. 
 
 
181 FIRST REPORT OF CLINICAL, 
FUNCTIONAL, AND MOLECULAR 
INVESTIGATION OF CHRONIC 
GRANULOMATOUS DISEASE IN 6 
MOROCCAN FAMILIES 

L. Aït Baba1,2, O. El Maataoui3, M. Hubeau4, J. 
Bustamente4, N. Habti2, F. Ailal5, A.A. Bousfiha5, H. 
Salih Alj1, 2. Moroccan Society for Primary 
Immunodeficiencies, site web: www.pid-
moroccansociety.org 
1Laboratoire de Recherche sur les Lipoprotéines et 
l'Athérosclérose, Université Hassan II Mohammedia, 
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2Laboratoire de Génie Génétique et Cellulaire, 
Université Hassan II- Aïn Chok, 3Laboratoire 
d'Immunosérologie, Ibn Rochd University Medical 
Center, Casablanca, Morocco, 4Laboratoire de 
Génétique des Maladies Infectieuses, INSERM-U980, 
Université Paris V, Paris, France, 5Unité 
d'Immunologie Clinique, Service des Maladies 
Infectieuses Pédiatriques, CHU Ibn Rochd, 
Casablanca, Morocco 

Chronic Granulomatous Disease (CGD) is a genetically 
determined disease characterized by inability of 
phagocytes to make reactive oxygene species, oxidants 
needed to kill certain microorganisms. CGD patients 
are known to suffer from recurrent bacterial and/or 
fungal infections from the first year of life. CGD is also 
associated with an excessive accumulation of immune 
cells into aggregates called granulomas (hence the 
name of the disease) at sites of infection or other 
inflammation.  
 
Since 1997, more than 300 cases of PID were 
diagnosed in Morocco. 10% of them suffer from 
Congenital defect of Phagocytes, 30 % of this group 
correspond to severe congenital neutropenia, followed 
by chronic granulomatous disease. From 1997 to 2012, 
seven cases of CGD were diagnosed in Morocco.  
 
The purpose of this work is to report the demographic, 
clinical and biological characteristics of CGD cases 
diagnosed in Morocco since 1997. 
 
 
183 CONGENITAL NEUTROPENIA IN 
MOROCCO: ABOUT 41 CASES 

A. Aglaguel1, N. Fouad2, I. Benhsaien2, J. Najib2, N. 
Dini3, L. Hessissen4, A. Kili4, A.A. Bousfiha2, F. Ailal2, 
Société Marocaine des Déficits Immunitaires Primitifs 
(MSPID), Site Web: www.pid-moroccansociety.org; 
Groupe d'Etude Marocain des Neutropénies 
Congénitales 
1Laboratoire de Biotechnologie, de l'Environnement et 
de la Santé, Faculté des Sciences et Techniques, 
Université Hassan II Mohammedia, 2Unité 
d'Immunologie Clinique, Service des Maladies 
Infectieuses Pédiatriques, CHU Ibn Rochd, 
Casablanca, 3Service de Pédiatrie, Hôpital Militaire 
Mohamed V, 4Centre d'Hématologie et d'Oncologie 
Pédiatrique, Hôpital d'Enfants, CHU Ibn Sina, Rabat, 
Morocco 

Introduction: Neutropenia is a granulocyte disorder 
characterized by an abnormally low number of 
neutrophils (< 1500/µL) in the blood circulation. It is 
associated with life-threatening bacterial infections 

early in life. Congenital neutropenia syndromes are 
divided into 3 groups: Primitive Neutropenia (SCN and 
CN), Neutropenia with defective naive/adaptive 
immunity (ex: WHIM) and Neutropenia with 
malformative (ex: Pudlak type II) or metabolic (ex: 
GSD 1b) syndromes. So far, the molecular bases of 12 
neutropenic disorders have been identified. 
 
Results: The current Moroccan series has 41 cases 
spread over 6 syndromes: 
 
  Number Of Patients 1999-2011

Cyclic Neutopenia (CN) 25 

Severe congenital neutropenia 
(SCN)

9 

Glycogen storage disease type 
Ib (GSD Ib)

2 

Hermansky Pudlak syndrome 
type 2

2 

Poïkiloderma with Neutropenia 2 

Cohen Syndrome 1 

[Distribution of congenital neutropenia in Morocco] 

 
Consanguinity was recorded in 21 cases (65.4%) and 
mortality in 7 cases (19.7%). Mean age at diagnosis is 6 
years. The predominance of Cyclic Neutropenia is 
prominent despite the probems they pose to be 
confirmed suggesting that we missed the diagnosis of 
some cases. 
 
Conclusion: This reduced number of patients is due to 
diagnosis which is not done in most cases, because in a 
population such as the Moroccan population this 
number must be high owing to a high rate of 
consanguinity. 
 
 
223 SEPSIS, ATOPY AND CORRELATION 
WHITH SOFA SCORE: A PRELIMINARY 
STUDY 

M. Ben Azaiz1, Z. Hajjej2, M. Daiki2, K. Radia1, E. 
Ghazouani1, M. Ferjani2 
1Immunology, 2Intensive Care, Military Hospital Tunis, 
Tunis, Tunisia 

Introduction: A shift from TH1 to TH2 type cell 
immune response has been suggested to occur during 
sepsis, many factors like type of pathogens and genetic 
background, like atopy, influence polarization toward 
one of these profile. 
 
Objective: The aim was to study the relationship 
between atopy and sepsis. 
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Methods: 7 septique patients were enrolled in a 
prospective clinicial study. Blood samples were 
collected at the admission. Serum levels of total IgE 
and phadiatop were evaluated. 
 
Results: The mean value of IgE in septic patients were 
higher than in control's but statisticly non signfican't 
(p≥0.05). There isn't a correlation between IgE level 
and SOFA score in atopic septic patients.  
 
Conclusions: The direct correlation between total IgE 
and the clinical outcome in the most off publications 
suggests that clinical worsening of sepsis is closely 
linked to the shift towards a predominant less protective 
TH2 phenotype so atopy can contribute to worsening of 
the prognosis. Although these are preliminary results, 
these findings can contribute to a better understinding 
of physiolpathology of sepsis and afford new potential 
therapies. 
 
 
273 THE ROLE OF MANNOSE BINDING 
LECTIN DEFICIENCY IN THE EVALUATION 
OF PATIENTS WITH RECURRENT 
INFECTIONS 

B. Derfalvi1, V. Goda2, L. Varga3, J. Nemes4, T. 
Zavogyan4, G. Krivan2 
12nd. Dept. of Pediatrics, Semmelweis University, 
2Dept. of Pedatric Hematology and Stem Cell 
Transplantation, United St. István and St László 
Hospital, 33rd. Dept. of Medicine, Research 
Laboratory, 4Semmelweis University, Budapest, 
Hungary 

Introduction: Mannose lectin pathway - initiated by 
the mannose binding lectins (MBL) - has a privileged 
role during the early ages in the defense mechanisms. 
Beside the wild type alleles there are 3 mutant alleles, 
who are responsible for the decreased MBL 
concentration and activity in 5% of the Hungarian 
population.  
 
Objectives: To determine how frequent the MBL 
deficiency is and what its role is in the evaluation in 
patients presenting with suspected immunodeficiencies. 
 
Methods: Activity of the MBL-, alternative-, and 
classical complement pathways have been measured by 
ELISA in 371 (167 female, 204 male, age 10±12,9 
year) patients presenting with recurrent infections. We 
analysed the history of the infections, and their relations 
with the granulocyte numbers, and with the 
immunoglobulin levels in patients with MBL deficiency 
(MBL activity under 10%), and with diminished MBL 
activity (10-30%, 30-60%).  

Results: 25% of patients with recurrent infections 
turned out to be MBL deficient with repeated 
measurements, wich is five times higher prevalence, 
than in the normal population. They had recurrent 
upper- and lower airway infections. Other 11% of the 
patients had severely low, and 12% low MBL activity. 
MBL deficiency showed no correlation with age, 
gender, immunoglobulin levels, and type of infections. 
 
Conclusions: The MBL deficiency as a primary 
immunodeficiency is questionable, however missing 
complement activation through the lectin pathway 
contributes to the increased infection rate reflected by 
the five times higher prevalence of MBL deficient 
patients at our clinic. In later ages the adaptive 
immunity might compensate its missing function. 
 
 
280 IDENTIFYING PATIENTS WITH 
NEUTROPHIL ELASTASE (ELANE) 
MUTATIONS FROM CHILDREN WITH A 
PRESUMPTIVE DIAGNOSIS OF AUTOIMMUNE 
NEUTROPENIA 

W. Lee1, J.-L. Huang2, T.-H. Jaing2, S.-H. Chen2, H.-T. 
Chung2, K.-W. Yeh2, L.-C. Chen2, S.-J. Lin2, M.-L. 
Kuo3 
1Primary Immunodeficiency Care And Research 
(PICAR) Institute, Chang Gung University, Taoyuan, 
2Department of Pediatrics, Chang Gung Memorial 
Hospital, 3Department of Microbiology and 
Immunology, Graduate Institute of Basic Medical 
Sciences, Chang Gung University, Kwei-Shan, Taiwan 
R.O.C. 

Introduction: Neutropenia in children is a common 
challenge and usually difficult to predict during the first 
visit, especially in determining the most cost-effective 
intervention. 
 
Objective: To early differentiate severe congenital 
neutropenia (SCN) from autoimmune neutropenia 
(AIN) in those presumptive AIN childern with 
persistent neutropnia ≦ 1,000/mm3 over 3 months. 
 
Methods: We detected anti-neutrophil auto-antibodies, 
analyzed candidate genes of ELANE, HAX1 and 
GCSFR, and measured Neutrophil Elastase (NE) 
activity in childern referred to a primary 
immunodeficiency disease center between 2004 to 
2011. 
 
Results: The detectable anti-neutrophil auto-antibodies 
in 30 patients revealed HNA1a in 16, HNA1c in 15, 
MHC Class I in 14, HNA1b in 8, MHC Class II in 5, 
and HNA2a in 3 patients. One male had transplancental 
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anti-neutrophil MHC class I autoantibody. Their 
average neutropnia duration was 27.04± 2.08 months. 
Of eight patients without detectable antibodies, two 
ELANE mutations [Cys194stop and Arg170Phe] with 
severe neutropenia phenotype and one ELANE 
mutation [Ser126Pro] with cyclic neutropenia 
phenotype experienced recurrent mucocutaneous 
infections and sepsis. The patient with nonsense 
ELANE mutation [Cys223stop] had the lowest level in 
NE activity (16.8) than two with missense mutations 
(27.7 and 44.4), AIN patients (24.5 to 106.5) and 
healthy controls (21.4-97.6 pg/ml). HAX1 and GCSFR 
were all wide type. 
 
Conclusion: Compared with AIN patients, patients 
with ELANE mutations have undetectable antibodies, 
more severe and younger-onset mucocutaneous 
infections, prolonged healing course and notably 
decreased serum NE activity, especially in the patient 
with the nonsense ELANE mutation that prompt to the 
intervention of stem cell transplantation. 
 
 
330 SAFETY AND EFFICACY OF 
THALIDOMIDE IN INFLAMMATORY 
MANIFESTATIONS OF CHRONIC 
GRANULOMATOUS DISEASE 

N. Noel1,2, N. Mahlaoui1,3, S. Blanche1,3, F. Suarez1,4, 
H. Coignard-Biehler1,2, I. Durieu1,5, P. Godeberge1,6, E. 
Catherinot1,4, H. Chapdelaine1,4, C. Bodemer1,7, M. 
Lecuit1,2, A. Fischer1,3, O. Lortholary1,2, O. Hermine1,4 
1CEREDIH, Centre de Référence Déficits Immunitaires 
Héréditaires, 2Assistance Publique-Hôpitaux de Paris, 
Service de Maladies Infectieuses et Tropicales, 
Fondation Imagine, Institut des Maladies Génétiques, 
Hôpital Necker-Enfants Malades, 3Assistance Publique-
Hôpitaux de Paris, Service d'Immuno-Hématologie 
Pédiatrique, Fondation Imagine, Institut des Maladies 
Génétiques, Hôpital Necker-Enfants Malades, 
4Assistance Publique-Hôpitaux de Paris, Service 
d'Hématologie Adultes, Fondation Imagine, Institut des 
Maladies Génétiques, Hôpital Necker-Enfants Malades, 
Paris, 5Service de Médecine Interne, CHU Lyon, Lyon, 
6Service de Gastro-entérologie, Institut Mutualiste 
Montsouris, 7Assistance Publique-Hôpitaux de Paris, 
Service de Dermatologie, Fondation Imagine, Institut 
des Maladies Génétiques, Hôpital Necker-Enfants 
Malades, Paris, France 

Introduction: Chronic granulomatous disease (CGD) 
is a rare inherited disorder of phagocyte function 
resulting in deficient anti-microbicidal activity. Besides 
infections, many patients develop severe inflammatory 
manifestations such as colitis and pneumonia. Optimal 
treatment of these complications remains poorly 

defined; current agents, such as corticosteroids and anti-
TNFa agents, are associated with a heightened risk of 
infection. As an alternative, thalidomide may act as an 
effective immunomodulatory treatment without 
increasing infectious risk. 
 
Objective: To describe clinical efficacy and assess the 
safety of thalidomide in inflammatory manifestations of 
CGD patients. 
 
Methods: Retrospective analysis of the medical files of 
all CGD patients followed in the CEREDIH and treated 
with thalidomide for at least one significant 
inflammatory manifestation. 
 
Results: Eight out of 119 patients with CGD were 
treated with thalidomide for at least one inflammatory 
complication (X-linked CYBB mutation, n=7/8; median 
age 28 years). These manifestations were colitis (n=6), 
pneumonia (n=5), neutrophilic dermatosis (n=1), and 
granulomatous hepatitis (n=1), with medianduration of 
inflammatory complications of 5 years (1-18). All 
patients but one had received at least one previous 
DMARD. Complete clinical response was achieved in 
6/8 patients. The median time to clinical efficacy was 6 
(1-6) months, with a median follow-up of 25 (9-62) 
months. Four patients were treated with corticosteroids 
at thalidomide's introduction, which were stopped in 
three out of 4 patients between 6 and 24 months. The 
safety profile was good, without any discontinuation of 
therapy. 
 
Conclusion: In inflammatory manifestations of CGD 
patients, thalidomide seems to be an effective therapy 
without increasing the risk of infection. 
 
 
365 GAIN-OF-FUNCTION MUTATIONS OF 
STAT1 IN JAPANESE PATIENTS WITH CMCD 

O. Hirata1, M. Tsumura1, Y. Mizoguchi1, S. Okada1, S. 
Minegishi2, T. Morio2, M. Kobayashi1 
1Pediatrics, Hiroshima University Graduate School of 
Biomedical & Health Sciences, Hiroshima, 2Pediatrics 
and Developmental Biology, Tokyo Medical and Dental 
University Graduate School of Medical and Dental 
Sciences, Tokyo, Japan 

Introduction: Gain-of-function mutations in STAT1 
were recently identified in patients with chronic 
mucocutaneous candidiasis disease (CMCD). The 
mutations display increased STAT1 phosphorylation 
(pSTAT1) in response to IFN-γ, IFN-α and IL-27. 
Based on the results of transient gene expression 
experiments, the increased pSTAT1 may be due to an 
impairment of nuclear dephosphorylation of STAT1.  
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Objective: In this study we identify STAT1 mutations 
in Japanese patients with CMCD and clarify the 
mechanism of excess pSTAT1 using patients' cells.  
 
Methods: STAT1 sequence was analyzed in 6 sporadic 
and 5 familial cases after obtained informed consent. 
The identified mutations are investigated by transient 
gene expression experiments using immunoblot, EMSA 
and reporter assay. The pSTAT1 of patients' peripheral 
blood mononuclear cells was studied by immunoblot 
and flow cytometry.  
 
Results: We identified heterozygous STAT1 mutations, 
including one novel mutation, in 1 sporadic and 4 
familial cases of CMCD in Japan. In vitro reporter 
assay suggested these mutations were gain-of-function 
mutations. CD14-positive cells from patients presented 
a significantly higher level of pSTAT1 compared with 
those of healthy subjects in flow cytometry. Excess 
pSTAT1 was observed 15 min after IFN-γ treatment. 
Further, the level of pSTAT1 in patients was apparently 
higher than that in healthy subjects when staurosporine, 
inhibitor of protein kinase, was added after IFN-γ 
stimulation.  
 
Conclusions: We have confirmed the impairment of 
dephosphorylation of STAT1 of CD14 cells in CMCD 
patients. Flow cytometric analysis of pSTAT1 may be 
useful for rapid functional test to detect abnormal 
STAT1 dephosphrylation in patients with CMCD. 
 
 
394 C2 DEFICIENCY: FAMILIAL CASE 
REPORT OF LATE AND EARLY DIAGNOSIS 

L.A. Baselli, M. Raimondi, C. De Angelis, P. Pavesi, 
L.V. Beilis, R.M. Dellepiane, M.C. Pietrogrande 

Department of Pediatrics, Fondazione IRCCS 
Ca'Granda & University of Milan, Milan, Italy 

Introduction: Complement deficiencies are rare and 
often under-diagnosed conditions among primary 
immunodeficiencies. Nonetheless, severe, disseminated 
and recurrent infections by encapsulated bacteria, as 
well as familiarity, can lead to diagnoses. 
 
Objectives and aims: To evaluate clinical indications 
for early tests of complement deficiency; assess the 
efficacy of antibiotic prophylaxis and immunization 
with polyvalent vaccines following diagnosis. 
Methods: A case of two brothers is reported, the elder 
of which was diagnosed C2 deficiency after the second 
episode of pneumococcal meningitis, the younger 
benefitted of familiar profiling and avoided any severe 
infection. 

 
Results: The first episode occurred at 12 months of age 
and displayed a delayed cerebrospinal fluid sterilization 
(15th day) resulting in sensorineural hearing loss. The 
second episode occurred at 32 months of age as 
meningo-encephalitis; liquor sterilization was earlier 
(5th day), but encephalic foci persisted causing a mild 
right cerebellar lesion. After excluding other meningitis 
risk factors, CH50 hemolytic assay was performed and 
revealed a reduced activity which resulted due to C2 
deficiency. Tests and genetic profiling were extended to 
parents and the newborn brother, revealing the 
heterozygotic profile of parents and the same deficit in 
the younger brother. Both children henceforth started 
adequate prophylaxes and vaccinations and after 12 
years no severe infections occurred in both of them. 
 
Conclusions: Attentive evaluations of a recurrent 
severe infection may suggest immunological deficiency 
investigations thus extending the probability of early 
and correct diagnosis and consequent preventive action. 
Familiar investigation is an obvious consequence 
possibly leading to even earlier diagnosis in relatives. 
 
 
432 IMMUNODEFICIENCY WITHOUT 
ECTODERMAL DYSPLASIA CAUSED BY 
ALTERATION OF NEMO GLUTAMIC ACID 57 

L. Moens1, J. Van der Werff ten Bosch2, I. Meyts3, X. 
Bossuyt3 
1Catholic University of Leuven, Belgium, 2Free 
University Brussels, Brussels, 3University Hospitals 
Leuven, Leuven, Belgium 

Introduction: NEMO is the regulatory subunit of the 
inhibitor of the NF-κB kinase complex. Amorphic 
NEMO mutations result in incontinentia pigmenti, 
whereas hypomorphic mutations result in a wide range 
of clinical and immunological phenotypes in males.  
 
Objective: To characterize a patient with a NEMO 
mutation. 
 
Methods: Classical genetic and immunological 
investigations.  
 
Results: We identified a NEMO mutation in a two 
years old boy with severe bilateral acute otitis which 
did not respond to oral antibiotic administration, but 
evolved into bilateral mastoiditis. Pseudomonas species 
was cultured from the wound. The patient had specific 
antibody deficiency and impaired IL-1-receptor 
signalling. There were no signs of ectodermal 
dysplasia. The mutation resulted in an amino acid 
alternation at position 57 of glutamic acid to lysine 
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(E57K). The mother of the patient was heterozygous for 
this mutation. The E57K substitution affects the N-
terminal sequence of the NEMO protein. Genetic 
alterations at the N-terminal site of NEMO (encoded by 
10 exons on the X chromosome) are rare. This 
substitution has previously been associated with a mild 
form of incontinentia pigmenti (1). NEMO glutamic 
acid 57 has been shown to be important for interaction 
with TRAF6 (2).  
 
Conclusion: This case suggests that NEMO residue 57 
is not required for ectodysplasin A receptor function. It 
is essential for IL-1 receptor signalling and specific 
antibody production.  
 
References:  
 
1. Fusco et al. Hum Mol Genet. 2004;13:1763-73.  
 
2. Gautheron et al. Hum Mol Genet. 2010;19:3138-49. 
 
 
469 PARTIAL IFN-GAMMAR1 DEFICIENCY IN 
A PATIENT PRESENTING LYSOSOMAL 
STORAGE DISORDER 

F. Conti1,2,3, A.A. Arias4, J.L. Casanova1,2,5, J.C. 
Bustamante1,2,6, J.L. Franco4 
1Laboratory of Human Genetics of Infectious Diseases, 
Necker Branch, Institut National de la Santé et de la 
Recherche Médicale, U980, 2Necker Medical School, 
Paris Descartes University, Paris, France, 3Department 
of Public Health and Cellular Biology, University of 
Rome Tor Vergata, Roma, Italy, 4Group of 
Immunodeficiencies, University of Antoquia, Medellin, 
Colombia, 5St. Giles Laboratory of Human Genetics of 
Infectious Diseases, Rockefeller Branch, The 
Rockefeller University, New York, NY, USA, 6Pediatric 
Hematology-Immunology Unit, Necker Hospital, 
Assistance Publique-Hôpitaux de Paris, Paris, France 

Introduction: Mendelian susceptibility to 
mycobacterial disease (MSMD) is a rare disorder 
resulting in genetic predisposition to poorly pathogenic 
mycobacterial species or Mycobacterium tuberculosis 
in otherwise healthy children. Most of the MSMD-
causing mutations are in genes involved in IL-12-
dependent and interferon (IFN)-g-mediated immunity. 
 
Lysosomal storage disorders are caused by lysosomal 
dysfunction usually as a consequence of a single 
enzyme deficiency required for the lipids metabolism. 
Most of these disorders are autosomal recessively 
inherited. 
Objective: We report a case of a 3 year-old Colombian 
boy born to consanguineous parents with two different 

clinical phenotypes: disseminated infection caused by 
M.tuberculosis and lysosomal storage disorder. 
 
Methods: Family history revealed an uncle died from 
idiopathic bone malformation disease.  
 
A diagnosis of mucolipidosis was suspected based on 
clinical manifestations: psychomotor delay, abnormal 
bones growth, hepatomegaly, hypertrophic gingiva. 
 
The patient was hospitalized for disseminated 
M.tuberculosis infection at the age of 1 year.  
 
Classical primary immunodeficiencies were excluded 
through basic immunological tests. 
 
We studied the patient in order to identify genetic 
mutations underlying the two different diseases. 
 
Results: High level of IFN-g in the plasma was 
detected. Known genetic etiology of MSMD was found: 
the I87T mutation leading to an autosomal recessive 
form of partial (RP)-IFN-gR1 deficiency.  
 
The gene causing the metabolic disease is still unknown 
and the exome sequencing is in progress. 
 
Conclusion: We identified a new patient with partial 
IFN-gR1 deficiency and mucolipidosis. To the best of 
our knowledge, this is the first report of the combined 
occurrence of MSMD and lysosomal storage disease. 
 
 
470 NOVEL SERPING1 SPLICING MUTATION 
CREATING DE NOVO SPLICE SITE: A LESSON 
FROM MINIGENE SPLICING ASSAY 

L. Grodecká1,2, B. Ravčuková1, P. Kuklínek3, J. 
Litzman2,3, T. Freiberger1,2,3 
1Molecular Genetics Laboratory, Centre for 
Cardiovascular Surgery and Transplantation, 2Central 
European Institute of Technology, Masaryk University, 
3Institute of Clinical Immunology and Allergology, St 
Anne's University Hospital and Masaryk University, 
Brno, Czech Republic 

Introduction: We present here 34-years old patient 
with hereditary angioedema (HAE) resulting from 
novel splicing mutation in the SERPING1 gene. The 
patient demonstrated typical type I HAE phenotype, 
with low C1 inhibitor level and function. Using gDNA 
sequencing, we identified heterozygous g.9495 A>G 
substitution which lies 12 bp upstream from exon 5. 
This mutation was predicted to weaken the authentic 
splice site (ss) and to form de novo ss 11 nucleotides 
upstream. mRNA resulting from de novo ss utilisation 
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would contain a premature termination codon and may 
form a target for nonsense mediated decay (NMD). 
 
Objective: We sought to assess whether the detected 
mutation affects SERPING1 mRNA splicing. 
 
Methods: RT-PCR from RNA extracted from patient's 
whole blood and from PBMC cultivated with NMD 
inhibitor cycloheximide (CHX), splicing minigene 
assay, fragmentation analysis. 
 
Results: Initial RT-PCR from whole blood-derived 
RNA did not show any change in the amplicons 
migration pattern on the agarose gel in comparison with 
control. Surprisingly, cultivation of patient's and control 
PBMCs with CHX precluded the SERPING1 cDNA 
amplification. However, the minigene splicing assay 
showed clear splicing affection. When the patient's 
whole blood-extracted RNA was analysed using the 
fluorescence primers in combination with 
fragmentation analysis, we detected two amplicons, the 
wt and the 11-bp longer aberrant one, and thus 
confirmed the pathogenic role of the mutation. 
 
Conclusions: When inspecting splicing defects, the 
possibility of mutant product degradation hampering its 
detection should always be considered. 
 
This work was supported by project "CEITEC - Central 
European Institute of Technology" 
(CZ.1.05/1.1.00/02.0068). 
 
 
500 KOSTMANN DISEASE: SEVEN CASES 
FROM A SINGLE CENTER 

C. Aytekin1, M. Germeshausen2, N. Tuygun1, F. 
Dogu3, A. Ikinciogullari3 
1Department of Pediatric Immunology, Dr. Sami Ulus 
Maternity and Children's Health and Diseases Training 
and Research Hospital, Ankara, Turkey, 2Department 
of Pediatric Hematology and Oncology, Hannover 
Medical School, Hannover, Germany, 3Department of 
Pediatric Immunology-Allergy, Ankara University 
School of Medicine, Ankara, Turkey 

Introduction: Kostmann disease (KD) is a rare 
autosomal recessive form of severe congenital 
neutropenia (SCN) caused by homozygous mutations in 
the HAX1 gene. KD is characterized by maturation 
arrest at the stage of promyelocytes/myelocytes in bone 
marrow with absolute neutrophil counts (ANC) below 
500/mm3, bacterial/fungal infections and increased risk 
of development of MDS/AML.  
 
Objective/Aim: We aimed to investigate the clinical 

and laboratory features, response to treatment and 
prognosis of seven children with KD.  
 
Methods: The data was retrospectively analyzed from 
the patients medical records.  
 
Results: The median age at diagnosis was 5 years 
(range:0.5-13.5), and three of them were male. Parental 
consanguinity was 100%. Oral ulcers (7/7), gingivitis 
(6/7), suppurative otitis media (4/7), skin abscesses 
(4/7), pneumonia (3/7), lung abscesses (2/7) and 
mastoiditis (2/7) were the most frequent infectious 
manifestations. The other clinical manifestations were 
short stature (6/7), developmental delay (3/7), 
osteopenia (2/7), hepatosplenomegaly (2/7), 
Hashimoto's thyroiditis (1/7), subclinical 
hypothyroidism (1/7) and gonadal insufficiency (1/7). 
The mean ANC was 214/mm3 (range:0-400) at the time 
of diagnosis. Genetic analysis of the HAX1 gene 
showed homozygous W44X mutation in six patients 
and homozygous p.Val144fs mutation in one patient. 
None of the patients had CSF3R gene mutation. The 
patients treated successfully with G-CSF (mean:5.5 
µg/kg/every other day) without severe infections. The 
mean ANC was 2,280/mm3 (range:1,700-2,800) after 
treatment. Mean duration of follow-up was 3 years 
(range:2-4) and none of the patients developed 
MDS/AML.  
 
Conclusion: SCN patients should be analysed for 
HAX1 mutations in countries with a high rate of 
consanguineous marriages as Turkey. 
 
 
509 NATURAL KILLER CELL DEFICIENCY IN 
PATIENTS WITH 
MUCOPOLYSACCHARIDOSES 

L.C. Torres1,2, C.R.D.C. Quaio3, J.F. Franco3, I. 
Gomy3, D.R. Bertola3, L.D. Kulikowski4, M. Carneiro 
Sampaio2, C.A. Kim3 
1Instituto de Medicina Integral Prof Fernando Figueira 
(IMIP), Recife, 2Medical Investigation Laboratory (LIM 
36), Hospital das Clínicas, Faculdade de Medicina, 
Universidade, 3Genetics Unit, Instituto da Criança, 
Universidade, 4Medical Investigation Laboratory (LIM 
003), Hospital das Clínicas, Universidade, São Paulo, 
Brazil 

Mucopolysaccharidoses (MPSs) are a group of 
inherited metabolic disorders characterized by the 
deficient activity of catabolic enzymes in the lysosomes 
and its consequent abnormal accumulation of deposits 
of glycosaminoglycans. The lysosomal dysfuction 
caused by this irregular storage is responsible for the 
clinical manifestations seen in MPS. Once the lysosome 
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is also important for normal functioning of the immune 
system, playing a key role in the expression of cellular 
membrane receptors, the presentation of antigens, the 
secretion of cytokines and phagocytosis, we presume 
that these processes may be impaired in patients with 
MPS. The presence of recurrent respiratory infections 
in these individuals may be a clinical clue of the 
immune dysregulation in MPSs.  
 
Natural Killer (NK) cells play an important role in first-
line, innate defense against viral infection and tumor 
transformation. Their activation is the net result of 
signals emanating of inhibitory and activating 
receptors, among which the NKG2D activating receptor 
plays a major role.  
 
We evaluated the innate immunity of 15 patients with 
MPSs types I, II, IV and VI and performed the 
immunophenotyping of NK cells and the NKG2D 
receptors expression by Flow Cytometry. All MPSs 
patients have NK cells deficiency and decreased 
NKG2D receptors expression on NK cells in 2 patients.  
 
We report here that MPSs patients have a deficiency of 
innate immunity with NK cells deficiency. To the best 
of our knowledge, these findings have not been 
previously described. 
 
 
522 FACTORS INFLUENCING FLUORESCENCE 
INTENSITY OF THE DIHYDRORHODAMINE 
TEST 

M. Tzanoudaki, K. Spanou, M. Raptaki, I. Varela, I. 
Manoli, A. Limnioti, M. Liatsis, M. Kanariou 

Dept. of Immunology-Histocompatibility Specific 
Center & Referral Center for Primary 
Immunodeficiencies - Paediatric Immunology, 'Aghia 
Sophia' Children's Hospital, Athens, Greece 

Introduction: Dihydrorhodamine test (DHR) is 
valuable in Chronic Granulomatous Disease (CGD) 
diagnosis. Apart from unresponsiveness, lower that 
normal responsiveness to stimulation, as reflected by 
mean fluorescence intensity (MFI), is compatible with 
CGD. However, the latter pattern may cause diagnostic 
dilemma. 
 
Objective: To delineate the factors that influence DHR 
intensity and may confound interpretation of results. 
 
Methodology: Among patients who were submitted to 
DHR testing from 01/2009 to 04/2012, responders with 
MFI repeatedly < 50% of normal control, were 
selected. Fluorescence patterns were associated with 
clinical picture and compared to known CGD cases.  

Results: Post stimulation MFI was < 50% of control in 
38 patients. Of them, 17 had active systemic infection 
(6 requiring ICU), 7 MPO deficiency, 4 were under 
corticosteroid treatment and 4 were heterozygous for 
p47 mutations. Two PMN subpopulations (with low 
and normal MFI) were observed in 6 patients with 
infection. The percentage of the low MFI population 
was monitored in 3 patients and was found to gradually 
diminish with resolution of infection. A p67 mutation 
heterozygote had normal DHR pattern, whereas all 
CGD patients had null responsiveness. When the final 
PMA concentration was raised from 2µg/mL to 
20µg/mL, a recuperation of normal DHR pattern was 
observed in p47 heterozygotes. None of the 38 patients 
was eventually diagnosed with CGD. 
 
Conclusion: In addition to MPO deficiency, DHR test 
with 2µg/mL PMA stimulation seems to be influenced 
by infection and corticosteroids. These factors 
excluded, in cases of lower (not null) responsiveness, 
p47 heterozygosity may be suspected. 
 
 
523 THE USE OF INTERFERON-ALPHA 
TREATMENT IN A PATIENT WITH 
AUTOSOMAL-RECESSIVE HYPER-IGE 
SYNDROME (DOCK8 MUTATIONS)  

N. Gülez1, F. Genel1, P. Gulez2 
1Immunology, 2Pediatrics, Dr Behçet Uz Children's 
Hospital, Izmir, Turkey 

Autosomal-recessive hyper-IgE syndrome (AR-HIES) 
is a combined immunodeficiency, recently found to be 
associated with mutations of DOCK8.Clinically, this 
disorder is characterized beside recurrent bacterial 
complications, in particular by an unusual susceptibility 
to extensive cutaneous viral complications especially 
molloscum contagiosum and by a high risk for 
squamous cell carcinoma.We present a 6-year-old girl 
diagnosed as AR-HIES with widespread papillomas, 
elevated serum concentrations of IgE, recurrent 
sinopulmonary infections, onychomycosis, atopic-like 
dermatitis, severe peripheral eosinophilia, and DOCK8 
mutation. And the trimethoprim-sulfamethoxazole and 
flucanasole were used for prophylaxis.The examination 
of skin biopsy specimen demonstrated lobulated 
epidermal growth, consisted of keratinocytes with large 
intracytoplasmic eosinophilic inclusion bodies and a 
central crater. Human papillomavirus, cytomegalovirus 
and herpesvius DNAs were not determined in biopsy 
specimen. Although using many local treatments for 
skin lesions and systhemic hydroksiurea therapy the 
lesions were not healed effectively. For this reason 
subcutaneous interferon-alpha 2a was added the 
therapy. With this treatment we obtained good 
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resoponse to papillomas and sinopulmonary infections 
but insufficient response to genital lesions. 
 
 
567 GP91PHOX EXPRESSION AND SEVERITY 
OF CLINICALMANIFESTATIONS IN X-CGD 

L. Blancas-Galicia1, A. Morin-Contreras2, D. 
Pietropaolo-Cienfuegos3, R. Canceco-Raymundo4, H. 
Gómez-Tello1, L. Berron-Ruiz5, F. Espinosa-Rosales6, 
L. Santos-Argumedo2 
1Research Laboratory of Immunodeficiencies, National 
Institute of Pediatrics, 2Biomedicina Molecular, 
CINVESTAV-IPN, 3Alergia, Hospital infantil de 
Mexico, 4Alergia e inmunología, Centro Médico 
Nacional La Raza, 5National Institute of Pediatrics, 
Research Laboratory of Immunodeficiencies, 6Research 
Laboratory of immunodeficiencies, National Institute of 
Pediatrics, México, Mexico 

Recessive X linked ChronicGranulomatous Disease(X-
CGD) can be classified in accordance to gp91phox 
expression. The majority of X-CGD mutations usually 
involve a lack of protein expression, a phenotype called 
X0.  
 
The aim of this study was to identify variant forms of 
X-CGD through gp91 phox Western Blot.  
 
We evaluated gp91phox expression in 10 patients. 
Among these, 7 patients were found asX0 variant, 
whereas the rest expressed the protein at low (X-variant, 
n =1)or even normal(X+ variant, n=2)levels.  
 
Clinical data of patients highlight the fact that X0 
variant develops the first symptomat an earlier age 
(X0=5.3mo, X-=20mo, X+=72mo), as well as larger 
number of pneumonias (X0=3, X-=2, X+=1) and 
hospitalizations (X0=7, X- =6, X+=2).  
 
In conclusion, gp91phox detection by WB is a useful 
tool to identify the X-CGD variant form. Gp91phox 
expression level reflects the severity of clinical 
presentation. 
 
 
589 SUCCESSFUL UNRELATED BONE 
MARROW TRANSPLANTATION IN A PATIENT 
WITH X-LINKED CHRONIC 
GRANULOMATOUS DISEASE AND MCLEOD 
PHENOTYPE 

S. Héritier1, N. Mahlaoui1, D. Moshous1, C. Picard2, B. 
Neven1, F. Touzot1, P. Frange1, G. Cros1, M. Debré1, 
M.-D. Dumont3, M. Cavazzana-Calvo4, M. Pasquet5, H. 
Rubie5, S. Blanche1, A. Fischer1 

1Unité d'Immunologie - Hématologie et Rhumatologie 
pédiatriques, 2Centre d'Étude des Déficits 
Immunitaires, 3Etablissement Français du Sang, 
4Département de Biothérapie, CHU Necker Enfants 
Malades, Paris, 5Service Hémato-Oncologie Pédiatrie, 
Hôpital des Enfants, Toulouse, France 

Introduction: X-linked chronic granulomatous disease 
(X-CGD) can be associated with McLeod phenotype 
due to a large gene deletion at Xp21.1, encompassing 
CYBB and XK genes. McLeod phenotype is defined by 
the expression defect of the Kell blood-group antigens 
and the XK protein on red blood cells (RBCs). 
Transfusion of RBCs from healthy donor may induce 
hemolytic transfusion reactions. Because these antigens 
are expressed by hematopoietic precursor cells, 
hematopoietic stem cell transplantation (HSCT) 
presents an increased risk of graft failure in these 
patients. 
 
Objective: We report the case of a 7 years old boy with 
X-CGD and McLeod phenotype who has been 
previously transfused with non McLeod RBCs. After 
identification of a matched unrelated donor, a HSCT 
was done. We explain the methods for carrying out the 
HSCT and the patient's outcome. 
 
Result: Before conditioning, autologous bone marrow 
was cryopreserved as back-up and splenectomy was 
performed taking into account the trapping risk of HSC 
due to massive splenomegaly. Although anti-Kx 
antibodies were negative, we performed a B-cells 
depletion (Rituximab, 2 x 375mg/m2). 
Submyeloablative conditioning and GvHD prophylaxis 
based on EBMT guidelines was performed. Graft (bone 
marrow) containing 4,5x106 CD34/Kg was depleted of 
RBCs. Hematological recovery was prompt with 
complete donor chimerism. The patient required only 
one RBC transfusion without occurrence of hemolysis. 
After a follow-up of 1 year, he is currently doing well 
with stable chimerism and normal phagocyte oxidative 
burst. 
 
Conclusion: HSCT in X-CGD patient with McLeod 
phenotype can be successful with specific preventive 
strategy. 
 
 
602 A NOVEL GENE MUTATION IN EXON 4 OF 
THE IKBKG GENE RESULTING IN 
PHENOTYPICALLY SEVERE NEMO-ID 

S. Brothers1,2, M. Louis1, S.-T. Woon2, R. 
Ameratunga2, W. Koopmans3, J. Sinclair1 
1Paediatric Immunology, Starship Children's Hospital, 
2Department of Virology and Immunology, Auckland 
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Introduction: Nuclear factor-κB (NFκB) essential 
modulator (NEMO) is essential for activation of 
transcription factor NF-kB. X-linked hypomorphic 
mutations of NEMO result in variable ectodermal 
dysplasia and immunological abnormalities. The most 
common NEMO Immune Deficiency (NEMO-ID) 
mutations are in the zinc finger domain, with these 
described as clinically severe.  
 
Objective: We present a case of a patient with a 
previously undescribed NEMO gene mutation, 
presenting as hypohidrotic ectodermal dysplasia with 
immune deficiency.  
 
Case Presentation: A previously healthy male presented 
at six weeks of age with diarrhoea and failure to thrive, 
followed by Pneumocystis pneumonitis (PJP) with 
pulmonary alveolar proteinosis and colitis. 
Immunological work-up revealed moderately low 
serum IgG, normal IgM, and reduced switched memory 
B cells. He had normal T, B and NK cell numbers, with 
naive T cells, TRECs and T cell proliferation also 
normal.  
 
After a period of remission of symptoms following 
IVIG and PJP prophylaxis, he returned at one year of 
age with hypotrichosis, hypohidrosis, patchy 
hypopigmentation, and failure of dental eruption. His 
mother was identified as having incotinentia pigmenti. 
Genetic testing to detect mutation of the IKBKG gene 
was commenced. DNA genomic sequencing revealed a 
heterozygous mutation in exon 4 in the coil coil 1 
domain (A162P). cDNA analysis showed only the 
mutated copy was expressed.  
 
Discussion: Our patient presented with a severe 
phenotype with a novel mutation in the coil coil 1 
domain. It remains important to report unique cases 
such as this to expand on knowledge of the phenotypic 
spectrum of NEMO gene mutations. 
 
 
627 THE ROLE OF AIRE IN DECTIN-2 
SIGNALING PATHWAY 

J.A.T. Albuquerque, M.W. Barbosa-Carvalho, C. 
Arslanian, L.A. Pedroza, A. Condino-Neto 

Department of Immunology, Institute of Biomedical 
Sciences - University of São Paulo, Sao Paulo, Brazil 

Introduction: Patients with mutations in the 
transcriptional regulator AIRE (AutoImmune 
REgulator) develop autoimmune polyendocrinopathy-

candidiasis-ectodermal dystrophy (APECED). This 
syndrome is characterized by autoimmune diseases and 
susceptibility to Candida infection. Recently, we 
demonstrated that AIRE has an extra-nuclear function 
that is important for a SYK dependent Dectin-1 
pathway. Dectin-2 is an essential receptor for the 
protection against Candida albicans and is important 
for the cytokine production necessary to modulate the 
differentiation of adaptive immunity in response to 
fungi by macrophages and dendritic cells. This receptor 
seems to preferentially bind the hyphal form of C. 
albicans and has a signaling pathway similar to Dectin-
1. 
 
Objective: To evaluate the influence of AIRE on 
dectin-2 pathway in response to C. albicans hyphae. 
 
Methods: THP-1 cells were differentiated to 
macrophage-like cells during 24h with interferon-g and 
TNF-a. After this time, cells were washed and 
incubated for additional 24h and then stimulated with C 
albicans hyphae for 30min. Then, cells were stained to 
observe the co-localization by confocal microscopy 
analysis. Additionally, cells were lyzed and co-
immunoprecipitation was performed to analyze proteins 
interacting with cytoplasmic AIRE. 
 
Results: After incubation with C. albicans hyphae, we 
observed that AIRE and Dectin-2 co-localize at the 
membrane when cells interacted with C. albicans 
hyphae. Therefore, we analyzed AIRE interaction with 
Dectin-2 signaling proteins and we observed that AIRE 
co-immunoprecipitated with CARD9 and Bcl-10 in 
cells stimulated with hyphae. 
 
Conclusions: We suggest that AIRE is involved in 
Dectin-2 response against C. albicans hyphae. 
 
 
635 INCREASED ANTI-CYTOKINE 
AUTOANTIBODIES WITHOUT DISEASE 
MANIFESTATION IN A 4 YEAR-OLD BOY 
WITH AUTOIMMUNE POLYENDOCRINE 
SYNDROME (APS)-1 

A. Sarkadi1, S. Taskó1, A. S. B. Wolff2, Z. 
Petrekánits3, Z. Reiger4, L. Maródi1 
1University of Debrecen, Medical Health and Science 
Center, Debrecen, Hungary, 2University of Bergen, 
Bergen, Norway, 3Pro Infante Limited Co., 
Kiskunhalas, 4University of Szeged, Szeged, Hungary 

Introduction: Autoimmune polyendocrine syndrome 
(APS)-1 caused by mutation in the autoimmune 
regulator gene (AIRE) is a rare genetic disorder 
characterized by multiple endocrine abnormalities, 
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chronic mucocutaneous candidiasis (CMC), and high 
titers of anti-cytokine autoantibodies. The role of 
autoantibodies to cytokines in the pathophysiology of 
APS-1, however, has not been clearly defined.  
 
Objective: To follow up a Hungarian boy with APS-1 
since early infancy and to measure anti-cytokine 
autoantibody-titers, clinical features, endocrine organ 
functions, and candidal disease.  
 
Methods: Mutational analysis was performed by 
sequencing exons of AIRE. Anti-cytokine 
autoantibodies were measured with ELISA. Clinical 
and laboratory data were collected from medical 
records.  
 
Results: Between 7 weeks and 4 years of age the 
patient showed no clinical manifestation of APS-1; 
auto-antibodies to the adrenals and parathyroid gland 
were in the normal range. In contrast, high titers of 
autoantibodies to IL-17A and IL-22 were detected since 
the second year of life. Increased concentration of 
antibodies towards type I interferons were seen at 17 
months of age.  
 
Conclusions: Anti-cytokine autoantibodies may occur 
years before clinical manifestations of APS-1 
representing sentinels of the disease. We propose that 
anti-cytokine autoantibodies may occur in APS-1 
patients before manifestation of endocrinopathy and 
CMC, and that these autoantibodies may not directly 
correlate with disease severity. 
 
 
639 COMPLEMENT DEFICIENCIES: CLINICAL 
AND IMMUNOLOGICAL FEATURES OF 8 
PATIENTS FROM A SINGLE CENTER 

L. Regairaz1, D. Cabanillas1, C. Girard Bosch1, P. 
Lasarte1, A. Ginaca2, N. Perez1 
1Hospital de Niños 'Sor Maria Ludovica', La Plata, 
2Hospital de Niños R. Gutiérrez, Ciudad Autónoma de 
Buenos Aires, Argentina 

Introduction: The complement system consists of at 
least thirty proteins responsible for innate defenses 
against microorganisms; it is also involved in humoral 
immunity. Deficiency of components can predispose to 
autoimmunity, angioedema and recurrent bacterial 
infections. 
 
Objective: To describe the clinical and immunological 
features of patients (p) assisted between 1989 and 2012 
with complement deficiencies. 
 
Methods: Data were retrospectively collected. 

Complement deficiency was defined by decreased of 
any factor level and/or reduced levels of total 
complement (CH100).  
 
Results: 8p (4 male) were identified: 1p with C1 
esterase inhibitor deficiency presented with 
angioedema, 2 p with partial C3 deficiency showed 
renal autoimmunity and 5p (63%) presented with 
recurrent infections: 7 ME in 3p (1 without 
microrganism, 1 by S. pneumoniae, 5 by N. 
meningitidis B and Y), 6 pneumonias in 2p, 2 sepsis in 
2p (1 by Pseudomonas spp, 1 by N. meningitidis B), 
recurrent otitis in 1p. 3p were diagnosed with C2 
deficiency, 1p with C3 deficiency and 1p with C6 
deficiency. Mean age at diagnosis was 10,25 years (r: 
3,05-15,96). Time between first infection and diagnosis 
was 4,11 years (r: 0,14-12,24). After diagnosis all 
patients received antibiotic prophilaxis and 6p were 
immunized against pneumococcus, and meningococcus. 
Only 2p repeated infectons despite prophylaxis (4 
events of pneumonia, 1 ME and 1otitis by H. 
Influenzae). All patients are alive and well with a mean 
aye of 18,2 years (r: 10,6-25,8).  
 
Conclusions: N. meningitidis infections and pneumonia 
were the most frequently observed. Most patients 
presented more than one bacterial infection at 
diagnosis. 
 
 
665 PERSISTENT CHRONIC CANDIDA 
MENINGITIS IN A CHILD WITH 
HOMOZYGOUS CARD9 GENE (Q295X) 
MUTATION 

D.P. Reimnitz1, M. Herbst2, J. Sawalle-Belohradsky3, 
A. Groll4, P.G. Schlegel2, B.H. Belohradsky3, B. 
Grimbacher5, E. Renner3, J. Klepper1, J. Liese2 
1Children's Hospital, Hospital, Aschaffenburg, 
2Children's Hospital, University, Würzburg, 3Children's 
Hospital, University, Munich, 4Children's Hospital, 
University, Münster, 5Center of Chronic 
Immundeficiency, University, Freiburg im Breisgau, 
Germany 

A 5 year-old girl of consanguineous parents was 
referred after 6 months of recurrent febrile episodes, 
headache and fatigue. She had a history of recurrent 
oral thrush.  
 
Besides the oral thrush clinical examination was 
unremarkable. Laboratory results revealed leucocytes 
(14800 tsd/µl), elevated IgE (3000 IE/ml) and 
eosinophilia (4100/µl). CNS magnetic resonance 
tomography was normal, but cerebrospinal fluid (CSF) 
showed lymphocytic pleocytosis (800/µl), elevated 
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protein (72 mg/dl) and decreased glucose (31 mg/dl). 
Fully sensitive Candida albicans was cultured. During 
the first 2 weeks of treatment Candida albicans could 
still be cultured and for another 2 weeks Candida 
albicans was detected via PCR.  
 
Immunological work-up showed decreased cytokine 
release of IL-2, IL-10, IL-17 and IFN-gamma after 
lymphocyte stimulation with Concanavalin A and 
Staphylococcal enterotoxin B. CD4+ lymphocytes 
expressed variable, but mostly reduced Il-17 and IFN-
gamma. Genetic analysis of CARD9 revealed a 
homozygous point mutation in exon 6 at codon 295 
leading to a premature termination codon (Q295X).  
 
Initial treatment with liposomal amphotericin B and 
flucytosin was changed to oral fluconazol after 6 
weeks, when CSF cultures and PCR were negative and 
pleocytosis had declined. However, routine CSF 
analysis after 6 months revealed increased CSF 
pleocytosis and recurrence of positive Candida culture. 
After a five months course of triple therapy with 
liposomal amphotericin B, flucytosin and voriconazol, 
CSF pleocytosis normalized and Candida culture and 
PCR were negative.  
 
Conclusion: This patient demonstrates that CARD9 
defects, which usually are associated with chronic 
mucocutaneous candidiasis, may lead to chronic 
persistent Candida CNS infection. 
 
 
671 A NOVEL AND RECURRENT MUTATION 
IN THE SERPING1 GENE IN PATIENTS WITH 
HEREDITARY ANGIOEDEMA 

D. Firinu1, P. Colomba2, M.P. Barca1, M. Pisanu1, S.R. 
Del Giacco1, P.E. Manconi1, C. Zizzo2, G. Duro2 
1Department of Medical Sciences “M. Aresu”, Unit of 
Internal Medicine, Allergy and Clinical Immunology, 
University of Cagliari, Monserrato, 2Institute of 
Biomedicine and Molecular Immunology “A. Monroy”, 
National Research Council, Palermo, Italy 

Introduction: Hereditary angioedema (HAE) due to C1 
inhibitor (C1-INH) deficiency is an autosomal 
dominant disorder caused by mutations at C1-INH 
locus (SERPING1 gene). These mutations may result in 
a quantitative (type I, low C1-INH antigen) or 
functional (type II, normal C1-INH antigen) defect 
which affects the coagulation, complement and contact 
cascades, leading to overproduction of vasoactive 
molecules. Cutaneous, mucosal and visceral swellings 
last 1-5 days if untreated. Diagnosis of HAE requires 
clinical criteria and assay of C1-INH. More than 200 

different mutations are known, with genetic 
heterogeneity and high frequency of familial mutations. 
 
Objective: Analyze for genetic mutations the C1-INH 
locus in 11 Sardinian families. 
 
Methods: High Resolution Melting Analysis was 
performed on DNA samples using the Light Cycler 480 
system. The eight exons of the SERPING1 gene and the 
flanking splicing sequences were analyzed. The melting 
profiles of PCR products were analyzed using Gene 
Scanning Software. PCR products presenting melting 
curves different in position or shape from those of the 
WT control were sequenced to identify suspected 
mutations. 
 
Results: Seven subjects from four unrelated families 
presented the melting curve of the exon 6 with a 
different shape compared to WT samples, revealing the 
mutation p.S318X. 
 
Conclusions: The mutation p.S318X, detected with 
unexpected high frequency, accounts for over a third of 
HAE patients. A founder effect may explain the 
recurrence of this novel mutation across our Island and 
suggest that it was inherited from a common ancestor, 
although this hypothesis deserves further confirmation. 
 
 
699 LABORATORY FINDINGS IN THREE 
PATIENTS WITH GAIN-OF-FUNCTION 
MUTATION IN STAT 1 

I. Moreira, L. Filardi, A. Bravo Kleiman, A. 
Seminario, D. Díaz Ballvé, D. Comas, M.I. Gaillard, A. 
Gómez Raccio, D. Di Giovanni, L. Bezrodnik 

Immunology Group, Hospital de Niños R. Gutiérrez, 
Buenos Aires, Argentina 

Introduction: Recently patients with CMC and 
autosomal dominant gain-of-function mutations in 
STAT1 have been described, with a deficiency in 
production of IFNγ and IL17. Less is known about 
other aspects of the immune system function.  
 
Objetive: To describe the laboratory findings of three 
patients with CMC and heterocygote gain-of-function 
mutation in the CC-domain of STAT1.  
 
Methods: Descriptive study.  
 
Results: Case 1: Male with CMC, growth deficit, 
hypothyroidism, drug-induced hepatitis, bilateral 
bronchiectasias and cerebral aneurysm. Case 2: The 
Case1´s son, CMC, chronic hepatitis without etiology 
and recurrent skin infections. Case 3: Woman, 
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recidivist disseminated histoplasmosis, CMC, 
subclinical hypothyroidism and ovarian failure. 
Laboratory Findings: The three patients have normal 
immunoglobulins levels with adecuated response to 
proteic and polysaccharide antigens. Low CD4 and NK 
cells counts, impaired NK cytotoxicity assay and 
marked low memory switched Bcells. TCD4 regulatory 
cells (Tregs) decreased (Table 1).  
 
Conclusion: They are the first cases in our center with 
autosomal dominant mutation in STAT1. Impaired NK 
activity, decreased Tregs cells and B compartment 
defects was found in the three patients. Future studies 
will be needed to determine if this findings have 
clinical implications.  
 

 
  

Case 1 Case 2 Case 3 
Normal 
Values 

NK cells (%-cel/mm3) 2-37 3-75 6-72   

NK Cytotoxicity Assay 50:1 
(%) 

9 11 20 
29.55+/-
11.69 

B cells (%-cel/mm3) 18-336 22-554 13-149   

CD19+CD27- (%) 87 82 93   

CD19+CD27+IgD+ (%) 1 6 2 
10.0-
16.8 

CD19+CD27+IgD-(%) 4 6 2 
14.0-
20.6 

CD19+CD24+CD38high(%) 8 9 7 2.3-3.95

CD4 (%-cel/mm3) 34-350 37-932 46-550   

Treg(%) < 1 < 1 < 1   

[Table 1] 
 

 
700 NOVEL IFNGR2 MUTATION THAT 
AFFECTS ITS CYTOPLASMIC DOMAIN 

N. Ramirez Alejo1, L. Blancas Galicia2, M. Yamazaki 
Nakashimada2, F. Espinosa Rosales2, L. Santos 
Argumedo1 
1Molecular Biomedicine, CINVESTAV-IPN, 2The 
Immunodeficiencies Research Unit, National Institute 
of Pediatrics, México, Mexico 

Introduction: Mendelian susceptibility to 
mycobacterial disease (MSMD) is a heterogenous 
illness that includes repetitive local infections and 
dissemination. The molecules affected are IL12Rb1, 
IFNgR1, IFNgR2, STAT1, IL-12p40, IRF8 and 
NEMO. 
 
Objective: The aim of this work is characterize the 
molecular defect in a patient with MSMD. 
 
Methods: A 3 years old male patient with disseminated 
mycobacterial infection was studied. Whole blood was 

collected and cultured during 48 hours with medium, 
BCG, and BCG plus IFNg. Cell culture supernatants 
were assayed for IL-12 p40 and IL-12 p70 by ELISA. 
IFNg receptor expression was determined on PBMCs 
by flow cytometry. RNA extraction and sequence 
analysis was performed from patient´s EBV-B cells.  
 
Results: The low amounts of IL-12 p40 and IL-12 p70 
after stimulation with BCG+IFNg is consistent with an 
IFNg receptor defect. Expression of IFNg receptor was 
normal on cell surface. We found a deletion of adenine 
in position 456 (456delA) in IFNgR2 subunit, which 
leads to a premature stop codon localized within 
cytoplasmic region.  
 
Conclusion: 456delA mutation gives rise to a truncated 
protein that shows non-response to IFNg. 
 
 
708 GRANULOMATOUS SKIN LESIONS, 
SCROTAL EDEMA AND SEVERE LOWER LIMB 
EDEMA: RARE AND REMARKABLE 
MANIFESTATIONS OF A CASE WITH 
COMPLETE IFN-G RECEPTOR-1 DEFICIENCY 

N.E. Karaca1, S. Boisson-Dupuis2, G. Aksu1, J. 
Bustamante3, J.-L. Casanova2, N. Kutukculer1 
1Department of Pediatric Immunology, Ege University 
Faculty of Medicine, Izmir, Turkey, 2The Rockefeller 
University, Laboratory of Human Genetics of Infectious 
Diseases, New York, NY, USA, 3Laboratoire de 
Génétique Humaine des Maladies Infectieuses, 
INSERM U980, Faculté de Médecine Necker, Paris, 
France 

Genetic defects along the interleukin (IL)-
12/interferon(IFN)−γ pathway have been found in 
patients with mendelian susceptibility to mycobacterial 
disease caused by weakly virulent mycobacteria, such 
as Mycobacterium Bovis and nontuberculous 
environmental mycobacteria, also referred to as atypical 
mycobacteria, and more virulent Mycobacterium 
tuberculosis. These patients are otherwise healthy and 
are not prone to other unusually severe infections, with 
the exception of nontyphoidal salmonellosis. Herein, 
we report a boy, born from first degree consanguineous 
healthy parents, afflicted by recurrent mycobacterial 
diseases with M. Bovis, M tuberculosis, M. avium 
intracellulare and M.fortuitum, although treated with 3-
4 anti-mycobacterial drugs. He had experienced severe 
varicella zoster virus infection with diffuse vesicle 
formation and interstitial pneumoniae at the age of 11-
months. Positive findings such as recurrent 
mycobacterial infections with different isotypes, severe 
viral infections, consanguinity, lymphoproliferation, 
hepatosplenomegaly and hypergammaglobulinemia led 
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us to study IL-12/IFN-γ pathway. Genetic analysis 
showed a homozygous mutation (106insT) in IFNgR1 
gene leading to complete IFNgR1 deficiency. He had 
atypical mycobacterial granulomatous skin lesions 
caused by M.avium intracellulare all over the body, 
refractory to all known anti-mycobacterial agents at 4 
years of age. He developed scrotal and lower limb 
lymphedema secondary to compression of large and 
fixed inguinal lymphadenopathies, causing 
hypoproteinemia which needed albumin replacement 
therapy. Hematopoietic stem cell transplantation 
(HSCT) was performed from matched unrelated donor 
at 5 years of age. Despite full donor chimerism, HSCT 
was found to be inefficient for cutaneous findings and 
lymphedema. To our knowledge, the patient is the first 
case with interleukin-12/interferon−γ pathway defect 
and severe lymphedema. 
 
 
716 IMMUNOLOGICAL ABERRATIONS AND 
THEIR CLINICAL IMPLICATIONS IN 
CHILDREN AFFLICTED WITH GLYCOGEN 
STORAGE DISEASE TYPE 1 B 

M. Klaudel-Dreszler1, B. Piątosa2, J. Taybert3, B. 
Pietrucha4, E. Bernatowska4 
1Immunology Department, 2Histocompatibility 
Laboratory, Children's Memorial Health Institute, 
3Department of Metabolic Disorders, 4Immunology 
Department, Children's Memorial Health Institute, 
Warsaw, Poland 

Introduction: Glycogen storage disease type 1 b (GSD 
1b) belongs to inborn errors of metabolism, which 
hallmark is chronic neutropenia, leading to recurrent 
bacterial infections. 
 
Objectives: The aim of the study was to describe 
immunological aberrations and their value as prognostic 
factors in patients with GSD1b. 
 
Methods: Peripheral blood and bone marrow smears, 
activity of NADPH-oxidase measured by flow 
cytometry and serum immunoglobulis concentration 
were evaluated in 10 children with GSD1b in context of 
severity and frequency of their infections. 
 
Results: All patients developed one or more severe 
infections (sepsis, bacterial pneumonia), recurrent otitis 
media, tonsillitis and skin abscesses; 80% had chronic 
gingivitis and mouth ulcers. All children had absolute 
neutrophil count constantly below 1000 cells/µl, usually 
less than 500 cells/µl. Leucopenia was found in 10 
children, accompanied by monocytosis in all but one. 
Bone marrow smears revealed normal marrow 
cellularity and left-shifted granulocytic series in 7 

examined patients. Eight children presented with 
polyclonal hyergammaglobulinemia. Activity of 
NADPH-oxidase was decreased in 9 patients, being 
significantly low (14-68%) in 5 youngest children, who 
had frequent severe bacterial infections, severe chronic 
gingivitis and recurrent staphylococcal skin and 
perianal abscesses. Only a teenager and 4 patients 
treated with subcutaneous rHuG-CSF, normalized 
respiratory burst with time; they had no more severe 
infections. 
 
Conclusions: 1. In patients with GSD1b low activity of 
NADPH-oxidase, rather than the severity of 
neutropenia, increaes the risk of bacterial infections. 
 
2. Elevated serum immunoglobulins concentration and 
monocytosis are compensatory phenomena in the 
course of severe chronic neutropenia in GSD1b. 
 
 
728 CLINICAL FOLLOW-UP OF AN IRAK-4 
DEFICIENT PATIENT DIAGNOSED AFTER 
SIBLING LOST DUE TO PSEUDOMONAS 
SEPSIS 

M. Kırac1, B. Gokturk1, S. Keles1, M. Chrabieh2, J.-L. 
Casanova2,3, A. Puel2, C. Picard2, I. Reisli1 
1Necmettin Erbakan University, Meram Medical 
Faculty, Department of Pediatric Allergy and 
Immunology, Konya, Turkey, 2Laboratory of Human 
Genetics of Infectious Diseases, INSERM U980, 
Necker, Medical School, Paris Descartes University, 
Paris, France, 3St. Giles Laboratory of Human 
Genetics of Infectious Diseases, Rockefeller Branch, 
The Rockefeller University, New York, NY, USA 

An 8-month-old girl was referred due to fever, 
convulsion, change in consciousness. Her parents were 
consanguineous orginate from Turkey. Her 21-month-
old sister died due to deep-necknfection and diarrhea 
who had recurrent skin-abscesses since 1 month of age, 
recurrent diarrhea since 6 month of age and 
meningoencephalitis at 2 month of age. Her twin-
brother presented CMV-pneumonia at 3 month of age 
and died due to Pseudomonas-sepsis at 8 month of age. 
All of these three children had delay of umbilical-cord 
separation.  
 
The patient was already treated for sepsis and 
meningitis 4 days before her admission in another 
hospital, but the microorganism wasn'nt detected. She 
had malnutrition, tachypnea tachycardia, fever and 
tendency to sleeping at admission. Laboratory 
evaluations found hyperleucocytosis (38 100/mm3), 
high C-RP (91mg/dl). Thymus was present on chest X-
ray. Total lymphocyte count, lymphocyte subgroups, 
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CD18, CD11a, CD11b, CD11c, MPO, serum 
immunoglobulin and complement levels, lymphoblastic 
transformation response to phytohemaglutinin, CD25 
activation, neutrophyl functions were normal. Blood 
group allohemaglutinin titer was 1/8, AntiHBs titer was 
negative despite 2 immunization rounds against 
hepatitis B and PPD was also negative despite BCG at 
2-month-old. A homozygous L360X mutation (1079 
T>A nucleotide change) was detected in IRAK4 gene 
on gene sequence analysis. Intravenous 
immunoglobulin G replacement and antibiotic 
prophylaxis were started. Pneumococcus, 
meningococcus, H. influenza vaccines were applied. 
She had no infections and is doing well in 18-month of 
follow-up. It is important to keep in mind the innate 
immune system defects in the patients with invasive 
pseudomonas infections and delay of umbilical-cord. 
 
 
733 HEMOPHAGOCYTIC SYNDROME 
ASSOCIATED WITH VISCERAL 
LEISHMANIASIS: REPORT OF TWO CASES 

P. Gulez1, N. Gulez2 
1Pediatrics, 2Immunology, Dr Behçet Uz Children's 
Hospital, Izmir, Turkey 

Visceral leishmaniasis is a systemic infection of the 
reticuloendothelial system caused by protozoan 
parasites of the genus Leishmania. It may mimic or lead 
to several types of hematological disorders including 
hemophagocytosis. Hemophagocytic syndrome 
associated with visceral leishmaniasis is an extremely 
rare clinicopathological entitiy. This condition is often 
difficult to diagnose, so treatment is often delayed. In 
this article, two pediatric cases who were admitted with 
prolonged fever, hepatosplenomegaly and pancytopenia 
are presented. Laboratory testing of these patients also 
showed hyperferritinemia and hypofibrinogenemia. 
Bone marrow examination revealed hemophagocytosis 
and Leishmania amastigotes. Treatment with the 
pentavalant antimonials resulted in a dramatic 
resolution of all signs and symptoms within a few days. 
 
 
742 DIAGNOSIS DIFFICULTIES IN A CASE 
WITH SEVERE NEUTROPENIA 

S.I. Iurian1, L. Marodi2, S. Iurian3, A. Rosenberg4 
1Research Department, Pediatric Hospital, Lucian 
Blaga University, Sibiu, Romania, 2Immunology 
Pediatric Clinic, Medicine University, Debrecen, 
Hungary, 3Clinical Laboratory, 4Pediatric Hospital, 
Sibiu, Romania 

Introduction: Shwachman-Diamond syndrome (SDS) 
is a very rare autosomal recessive disorder 
characterized by inherited bone marrow failure, 
exocrine pancreatic insufficiency, skeletal 
abnormalities and high risk for leukemia.  
 
Objective: Authors emphasize diagnosis difficulties in 
a case with recurrent severe infections, neutropenia and 
exocrine pancreatic insufficiency.  
 
Methods: Authors present a 3 year-old girl admitted for 
recurrent left pneumonia, purulent otitis media (Proteus 
etiology), vulvar abscesses in context of chronic 
neutropenia. Family history: consanguineous parents. 
Clinical exam: impaired nutritional status, short stature, 
cafe-au-lait spot, enamel dysplasia, coughing, crackles 
on left lung and bilateral suppurative otitis media.  
 
Results: Blood investigations revealed severe 
neutropenia (absolute neutrophil count < 300/mm3) 
with chronic evolution, normal serum immunoglobulins 
levels, low amilase level. Stool tests shown reduced 
elastase level, steatorrhea. Sweat test indicated normal 
chloride level. Bone marrow and flow cytometry: 
apoptotic cells in myeloid lines with 10% myeloblasts. 
Imaging studies: chest computed tomography 
confirmed left pneumonia. Bronchoscopy revealed left 
bronchiectasis. In evolution, authors noticed persistance 
of severe infections in spite of large spectrum 
antibiotics regimens used. SDS suspicion justified 
genetic testing of SBDS gene, but DNA-sequencing 
didn't identify any gene mutations. In context of 
dysmorphic features identified in patient's brother 
(hypospadias, short stature, bifid thumb), authors 
performed chromosome breakage test excluding 
Fanconi anemia (chromosome fragility test was 
negative).  
 
Conclusions: Authors described a case with recurrent 
severe infections in context of persistent severe 
neutropenia and exocrine pancreatic insufficiency. Case 
peculiarities. Authors didn't exclude SDS (10% of cases 
aren't associated with SBDS gene anomalies). 
 
 
749 ROLE OF HAPTOGLOBIN AND ITS 
POLYMORPHISM IN BRONCHIAL ASTHMA 

M. Cortez e Castro1, J. Ferreira2, M. Pereira-Barbosa1, 
M. Bicho2 
1ImmunoAllergy, CHLN-HSM, 2Genetic Department, 
Lisbon Medical School, Lisbon, Portugal 

Background: Haptoglobin (Hp), an alpha 2-
sialoglycoprotein known to bind free hemoglobin (Hb), 
has been implicated in the modulation of Th1/Th2 
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response. Hp locus is polymorphic for the α chain, leads 
to 3 genotype variants, Hp1-1, Hp2-1, Hp2-2.  
Methods: 114 asthmatic patients were compared with a 
control group (n=50) .Hp levels were assayed by 
nephelometry and genotypes by PAGE- . Control of 
asthma assessed by ACQ7 and PAQLQ .Statistical 
analysis with PASW 18, establishing a significance 
level of p< 0.05.  
 
Results: Hp Allelic and genotype frequencies were not 
significantly different between groups (p> 0.05).There 
were no statistical differences in Hp levels in asthmatics 
between controlled and uncontrolled asthma, males and 
females, atopics and non-atopics, and by ethnic group 
(p> 0.05). In asthmatics, < 15 years presented lower Hp 
levels when compared with age > 30 years (p< 0.05). 
Hp 2-2 asthmatics have lower levels of Hp when 
compared to Hp 2-1 and 1-1 (p< 0.05) and that 
distribution of Hp levels was only observed in the 
group ≥15 years (p< 0.05). Hp levels where lower in 
asthmatics when compared with control group and Hp 
2-2 individuals presented the lower levels of Hp (p< 
0.05). In control group, no differences were observed in 
Hp levels by genotype or age group (p> 0.05).  
 
Conclusions: Despite not having observed a prevalence 
of Hp allele 1 in asthmatics, that has been associated 
with a Th2 profile, and a different polarization of the 
innate and adaptive immune response, our data point do 
differences among groups. 
 
 
750 STUDY ON NK CELL NUMBER, SUBSETS, 
RECEPTORS AND IMMUNE EFFECTOR 
MOLECULES IN CHILDREN WITH HAND-
FOOD-MOUTH DISEASE CAUSED BY 
ENTEROVIRUS 71 

Q. Wang 

Chongqing Medical University, Chongqing, China 

Objective: To investigate the function of NK cells and 
its probable role in the pathogenesis in Hand-foot-
mouth disease (HFMD) caused by EV71. 
 
Methods: There were three groups, 20 cases in severe 
group, 20 cases in usual group, and 30 healthy children 
control group. All children were 0-3 years old. The 
percentage, the subsets, the surface receptors (NKp30, 
NKp46, NKG2D, CD94, NKG2A and CD107a) and 
effector molecule (perforin, GrB, granulysin) were 
detected by flow cytometry. 
 
Results: The percentage of NK cell in severe group 
was significantly reduced than that in control group (P< 
0.01), although the number in the usual group was 

higher than that in the severe group, there was no 
significant difference. CD16+%NK cell subset ratio in 
usual group was increased than that in control group 
(P< 0.05), although that in severe group was decreased 
than that in usual group, there was no significant 
difference(P>0.05). The percentage of NKG2D positive 
cells in severe group or usual group was lower than that 
in controls(P< 0.01). The percentage of CD94, 
NKG2A, CD107a, PF, GrB or GNLY positive cells in 
severe group or usual group was higher than that in 
controls(P< 0.01 or P< 0.05). 
 
Conclusion: EV71 can reduce NK cells and CD16+ 
NK cell subsets in children. it also can upregulate the 
expression of inhibitory receptor CD94 or NKG2A, and 
down-regulate the expression of activate receptor 
NKG2D. And the secretions of PF, GrB or GNLY was 
reduced. The function of NK cells could be inhibited in 
children with HFMD caused by EV71. 
 
 
761 PARTICULARITIES OF DIAGNOSIS, 
EVOLUTION AND THERAPY IN 
AUTOIMMUNE LYMPHOPROLIFERATIVE 
SYNDROME (ALPS) 

M. Cucuruz1, E. Boeriu1, M. Bataneant1, E. Badescu1, 
L.R. Cucuruz2 
1IIIrd Paediatric Clinic, University of Medicine and 
Pharmacy 'Victor Babes', 2Materials and 
Manufacturing Engineering, 'Politehnica' University, 
Timisoara, Romania 

Autoimmune lymphoproliferative syndrome (ALPS) is 
a disorder of lymphocyte apoptosis caused by 
dysregulation of the Fas death-inducing signaling 
complex. 
 
The aim of the present study is to evaluate correlation 
between the clinical polymorphism, immunological 
changes and the genetically substrate. 
 
We studied three cases of ALPS, diagnosed in our 
institute. 
 
Onset of autoimmune disease was in 2 cases 
autoimmune cytopenia.  
 
The clinical manifestations of the 3rd case was 
dominated by lymphadenopathy, hepato-, splenomegaly 
and severe inflammatory syndrome. Immunological 
analysis revealed polyclonal 
hypergammaglobulinaemia (IgG =2.8-4.2g/l), high 
CD20+ and B-CD5+cells, elevated CD3+, CD4-/CD8-
double negative (DN)α/βT-cell receptor (TCR) T-cells, 
in all three cases (3.8% in case 1, 8.7% case 2, 10% 
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case 3), CD95 (Fas protein ) unidentified on 
lymphocytes.  
Genetic evaluation revealed Caspase 10 mutation in the 
first case, Caspase 8 mutation in the 2nd and not further 
analyzed mutation in the 3rd case (Fas-L, TNFRSF6 
not done).  
 
Lymph node biopsy in case 3 shows follicular 
hyperplasia with a mixed infiltrate containing elevated 
percentage of TCRα/ß DNCD4-/CD-8-T cells. 
Treatment consisted in immunosuppressive medications 
in all cases, without being able to try the new 
generation of anti-inflammator/autoimmune drugs. 
Cases 1 and 3 were complicated with 
membranoproliferative glomerulonephritis, which led 
to their death. Case 2 died because severe 
complications of autoimmune hemolysis.  
 
Hence, the diagnosis was relatively easy in the first two 
cases where the autoimmune manifestations and 
immunological changes were confirmed by genetical 
mutations. Case 3 remains difficult to classify, clinical 
and immunological criteria being present but without 
proven genetic changes. 
 
 
767 THE FIRST CASE OF FAMILIAL 
MEDITERRANEAN FEVER DIAGNOSED IN 
LATVIA 

N. Kurjane1,2, J. Eglite3, N. Tolpak4, M. Debeljak5, T. 
Avcin4 
1Centre of Clinical Immunology, 2Rigas Stradina 
University, 3Laboratory of Clinical Immunology and 
Immunogenetics, Rigas Stradina University, Riga, 
Latvia, 4Department of Allergology, Rheumatology and 
Clinical Immunology, University Children's Hospital, 
University Medical Center, 5Molecular Genetic 
Laboratory, University Children's Hospital Ljubljana, 
University Medical Centre, Ljubljana, Slovenia 

A 42 year-old man was presented with a six year 
history of recurrent episodes of fever associated with 
general fatigue, non-specific bone aches, abdominal 
pain and headache. The attacks occured every two to 
four months and would settle with no specific treatment 
after 48 to 96 hours. He remained entirely well in 
between attacks. Blood samples collected during one of 
the attacks showed mild leucocytosis, mild anaemia and 
raised erytrhrocyte sedimentation rate, C-reactive 
protein and serum amyloid A levels. Subsequent 
investigations revealed polyclonally raised major 
immunoglobulin classes. Bone marrow examination, 
lymph node biopsy, colonoscopy, computed 
tomography and magnetic resonance imaging of his 
chest and abdomen showed no specific pathology. 

Common infections including HIV were excluded. A 
diagnosis of Familial Mediterranean Fever (FMF) was 
suspected clinically and a DNA sample for screening of 
MEFV gene mutations was sent to Molecular genetic 
laboratory at University Children´s Hospital Ljubljana 
in Slovenia. The whole coding region of MEFV gene 
was sequenced and a common mutation (M694V) in 
heterozygous state was identified in exon 10. He was 
commenced on long term treatment with Colchicine. 
The case highlights the importance of recognizing 
characteristic signs of rare geographically specific 
primary immunodeficiency disorders such as FMF in 
low prevalence areas. The case also serves as an 
example of how an efficient cooperation between 
centers and laboratories located in different countries 
can contribute to the improved care of patients with 
primary immunodeficiencies. 
 
 
803 FALSELY DEFICIENT OR SUFFICIENT 
MBL SERUM LEVELS DUE TO THYROID 
DYSFUNCTION  

T. Freiberger1,2, E. Potlukova3, B. Ravcukova1, L. 
Grodecka1, M. Plotena1 
1Molecular Genetics Lab, Centre for Cardiovascular 
Surgery and Transplantation, 2Dept. Clinical 
Immunology Allergology, Masaryk University, Brno, 
3Third Dept. of Medicine, General University Hospital 
and First Faculty of Medicine, Charles University, 
Prague, Czech Republic 

Introduction: Serum MBL levels are dominantly 
determined by MBL2 genotype but thyroid hormones 
also play a role.  
 
Aim: To evaluate the influence of interaction of MBL2 
genotype and thyroid function on MBL level.  
 
Methods: Serum MBL levels and parameters of thyroid 
function at baseline and after 6 to 24 months were 
determined in 62 patients with Hashimoto´s thyroiditis 
(HT), 33 with Graves´ disease (GD) and 47 healthy 
individuals. MBL2 genotypes were determined using 
multiplex PCR.  
 
Results: MBL levels correlated significantly with fT3 
(r = 0.58, p=0.0006) and fT4 (r = 0.47, p = 0.0058) in 
GD patients and inversely with TSH (r = -0.33, p = 
0.0086) in HT patients, regardless on MBL2 genotype. 
MBL serum levels significantly differed in particular 
subgroups of patients in gradient GD > compensated 
GD > compensated HT > HT. Interestingly, GD patient 
(TSH < 0.02 mIU/L, FT4 50.9 pmol/L at baseline) with 
deficient MBL2 genotype (LXA/LYB) showed 
intermediate MBL level (388.9 ng/mL), which fell 
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down (42.7 ng/mL) after reaching euthyroid state, while 
HT patient (TSH 87.6 mIU/L, FT4 3.6 pmol/L at 
baseline) with intermediate genotype (LXA/LXA) 
showed deficient MBL level (29.4 ng/mL), which rose 
up to intermediate range (581.5 ng/mL) after treatment.  
 
Conclusions: Serum MBL levels may be significantly 
influenced by thyroid dysfunction and may even cross 
border between sufficient and deficient levels in 
patients with variant MBL2 genotype and thyroid 
dysfunction. 
 
 
808 LEUKOCYTE ADHESION DEFICIENCY 
TYPE I: ABOUT TWO CASES 

I. Benhsaien1, F. Ailal2, O. El Maataoui3, J. Najib4, 
A.A. Bousfiha2 
1Clinical Immunology Unit, Hospital Children, King 
Hassan II, 2Clinical Immunology Unit, Pediatrics, King 
Hassan II University, 3Immunology Laboratory Ibn 
Rochd Hospital, 4Pediatrics, Children Hospital. King 
Hassan II, Casablanca, Morocco 

Leukocyte adhesion deficiency type I (LAD I) is a rare 
recessive autosomal disease. It results from mutation in 
CD18, the ß subunit of ß2 integrins, leading to partial or 
complete absence of expression, or dysfunction of these 
integrins.  
 
The objective is to make physicians aware about this 
disease especially in case of a delayed cord separation 
and a very important hyperleucocytosis.  
 
We report 2 cases of LAD diagnosed in the clinical 
immunology unit in Casablanca. The first case is a girl 
diagnosed at the age of 2 months. The clinical 
symptoms were an omphalitis, an otitis complicated by 
facial paralysis and hepatosplenomegaly. The second 
case was a boy aged of 5 months born from a 
consanguineous marriage. The clinical symptoms were 
a resistant omphlitis and an ecthyma. The two infants 
had a very important hyperleucocytosis depending on 
neutrophils and the level of CD 18 was at range of 0% 
at the girl and 18% at the boy; and this confirms the 
diagnosis. The two infants are dead from complications 
of the disease.  
 
To date, only about 300 cases of LAD have been 
identified worldwide. In Tunisia, about 22 cases were 
diagnosed in less than 20 years. However, in Morocco a 
country with a higher ratio of consanguinity, the actual 
number of cases may be significantly higher because 
many patients may be misdiagnosed or go undiagnosed 
due to the medical community´s current lack of 
familiarity with LAD. The future is to make the genetic 

study and to search is there a founder effect similar to 
Tunisia? 
812 AN EARLY THORACIC LYMPHOMA 
COMPLICATING ATAXIA-TELENGIECTASIA: 
ABOUT ONE CASE 

I. Benhsaien, F. Ailal, L. Jeddane, J. Najib, A.A. 
Bousfiha 

Clinical Immunology Unit, Pediatrics, King Hassan II 
University, Casablanca, Morocco 

Ataxia-telengiectasia (AT) is a rare autosomal recessive 
disease, affecting neurologic and immune system. AT 
patients are prone to lymphomas and epithelial cell 
carcinomas. A hallmark of AT is DNA fragility with 
abnormal chromosome translocation in lymphocytes. 
The aim of this work is to report a new case of an early 
neoplastic complication in a patient with an AT late 
diagnosed.  
 
We report the observation of a 12 year old boy with no 
consanguinity. At the age of six, the boy developed a 
progressive ataxia with ocular telengiectasia. These 
signs remain without diagnosis. At the age of 12, he 
presented a febrile pleural effusion resistant to 
antibiotics with thrombocytopenia. The cytologic study 
of the pleural effusion sample revealed the presence of 
lymphoblasts. The thoracic CT scan showed a pleural 
multilobed mass and multiple mediastinal adenopathy. 
The myelogram revealed the presence of 90% of blasts. 
The diagnosis of a thoracic lymphoma with bone 
marrow extension complicating AT was performed. 
The patient is dead one month later.  
 
AT is a relative easy diagnosis in case of 
oculocutaneous telengiectasia and progressive ataxia. 
An early diagnosis of AT should be performed and a 
clear monitoring stategy has to be established to detect 
neoplastic complication early and to begin the treatment 
at time. Physicians should consider neoplastic 
complications even in young patients. Continuous 
research efforts will increase our understanding of this 
disease process and the role of the ATM gene in 
carcinogenesis. 
 
 
822 CLINICAL FEATURES OF PARTIAL C3 
IMMUNODEFICIENCY (C3PDEF) IN FOUR 
FAMILIES 

A.A. Ginaca, M. Dominguez, M.G. Rodriguez Broggi, 
L. Bezrodnik 

Immunology, Hospital de Niños R. Gutiérrez, Caba, 
Argentina 
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Complete C3 immunodeficiency presents severe 
pyogenic infections and immune complex disorders. 
Heterozygous C3 deficiency is thought to be 
asymptomatic.  
 
Aim: To describe clinical features of 4 families with 
C3PDef.  
 
Diagnostic strategy: C3PDef was considered when C3 
serum levels were persistently low with normal CH50, 
AP50, C4, Factor H, Factor I and absence of C3 
degradation products or C3 nephritic factor. Serum 
immunoglobulins and specific antibodies were normal 
in all patients. 
 
Results: Mean C3 level in all members: 57 mg/dl 
(normal range: 90- 180). 
 
Family 1: 11 ys old girl who developed haematuria and 
mesangioproliferative glomerulonephritis. Her brother, 
mother, maternal uncle and cousin presented low C3 
levels without clinical manifestations.  
 
Family 2: 8 ys old girl who suffered from pneumonia, 
otitis and impetigo. She is well on prophylactic 
antibiotics. Her 12 ys old sister presented catarrh of 
upper airways on early childhood, her father asthma 
and sinusitis.  
 
Family 3: 8 ys old boy who suffered from recurrent 
otitis media, pneumonia and gastroenteritis. 11ys old 
boy with recurrent suppurative otitis media. Both are 
well on prophylactic antibiotics and vaccination against 
encapsulated germs. Their healthy mother also has low 
C3. 
 
Family 4: 20 ys old girl who developed SLE, 
tuberculosis and atypical H. Zoster infection. 19 ys old 
boy with JCA and tuberculosis. Both with good 
evolution after immunosuppressive treatment. Father 
with low C3 is asymptomatic.  
 
Conclusion: Adequate strategy must be used to identify 
C3PDef because patients can develop infections or 
autoimmune disorders that compromise life and can 
benefit with appropriate therapy. 
 
 
831 A FAMILY WITH CONGENITAL 
NEUTROPENIA ASSOCIATED WITH KIDNEY 
MALFORMATION 

M.T. Bataneant1, M. Baica2, M. Lelik2, C. Jinca1, L. 
Pescaru1, L. Marodi3, M. Serban1 

1IIIrd Pediatric Clinic, University of Medicine and 
Pharmacy 'Victor Babes', 2Laboratory, Emergency 
Children Hospital 'Louis Turcanu', Timisoara, 
Romania, 3Department of Infections and Pediatric 
Immunology, Medical and Health Science Center, 
University of Debrecen, Debrecen, Hungary 

Introduction: Congenital neutropenias constitute a 
heterogeneous group of genetic hematopoietic disorders 
caused by a various gene defects, that are characterized 
by a reduction of the absolute neutrophil counts with 
early onset of recurrent and severe infections.  
 
Case presentation: A 2 years old girl was admitted in 
the IIIrd Pediatric Clinic to establish the etiology of 
neutropenia occasionally discovered when she had 
pertussis. The patient didn't have a history of recurrent 
infections. The patient's mother was also diagnosed in 
childhood with severe chronic neutropenia of unknown 
etiology and ectopic right kidney with recurrent urinary 
tract infections but no warts until present. Laboratory 
investigations revealed in the child: 
leucocyte=2700/mmc, neutrophil= 240/mmc, 
IgA=0,18g/l, IgG=5,6g/l, IgM=0,68g/l, B 
lymphocyte=8%, T lymphocyte=63% and abdominal 
ultrasound had evidenced ectopic right kidney; in the 
mother: leucocyte=1200/mmc, neutrophil= 190/mmc, 
IgA=2,3g/l, IgG=8,3g/l, IgM=0,89g/l, B 
lymphocyte=7,2%, T lymphocyte=69,3%. The bone 
marrow aspiration showed myelokathexis in both 
patients and genetic exploration confirmed WHIM 
syndrome with CXCR4 mutation in 2B exon c.1012 
C>T p.338 R>X.  
 
Discussion: In all cases with chronic familial 
neutropenia with myelokathexis we must think to 
WHIM syndrome, a rare autosomal dominant primary 
immunodeficiency described as warts, 
hypogammaglobulinemia, immunodeficiency, 
myelokathexis . Although verrucosis and 
hypogammaglobulinemia are not observed in all the 
cases, neutropenia and a hypercellular bone marrow are 
typically observed. The association with ectopic kidney 
wasn't described until now and probably there is no any 
correlation regarding the mechanism of appearance 
between both diseases. 
 
 
837 THE PHENOTYPE - GENOTYPE 
RELATIONSHIP IN SEVERE CONGENITAL 
NEUTROPENIA PATIENTS 

S. Baris1,2, H.H. Cagan1, A. Kiykim1, E. Karakoc - 
Aydiner1, I. Barlan1, K. Boztug2,3 
1Marmara University, Division of Pediatric Allergy - 
Immunology, Istanbul, Turkey, 2Research Center for 
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Molecular Medicine of the Austrian Academy of 
Sciences (CeMM), 3Department of Pediatrics and 
Adolescent Medicine, Medical University, Vienna, 
Austria 

Objective: Severe congenital neutropenia is a rare 
hereditary disease presented with infections such as 
sepsis, abscess, omphalitis and gingivitis in early life.  
 
Aim: We evaluated the association between clinical 
findings and mutation analysis of our severe congenital 
neutropenia patients. 
 
Methods: The clinical, laboratory findings of 6 
pediatric patients (mean age: 8.1 ± 3.1 yr) with severe 
congenital neutropenia were obtained and the diagnosis 
was confirmed by analysis of mutation in all family 
members (parents and children).  
 
Results: The most common clinical presentation 
included formation of abscesses and presence of otitis 
and gingivitis. The mutation analysis by DNA 
sequencing revealed HAX-1 mutation in 4 and G6PC3 
mutation in 2 patients. Prominent superficial vein, 
inverted nipple and triangular face were observed in 
patients with G6PC3 mutation. Furthermore, 
developmental delay, convulsion, inability to speak and 
learning difficulties were seen in 2 patients with HAX1 
mutation.  
 
Conclusion: In patients with severe, recurrent 
infections assessment of neutrophil count and 
consideration of various presentations of severe 
congenital neutropenia is critical in the establishment of 
early diagnosis and successful therapy of disease. 
 
 
839 DECREASED SURFACE EXPRESSION OF 
CD11A AND CD18 CORRELATE WITH SOME 
CLINICAL FINDINGS IN COMMON VARIABLE 
IMMUNODEFICIENCY PATIENTS 

G. Aksu, E. Azarsiz, N. Karaca, N. Kütükçüler 

Pediatric Immunology, Ege University Faculty of 
Medicine, Izmir, Turkey 

Introduction: CVID represents a heterogeneous group 
of disorders with recurrent infections due to impaired 
antimicrobial defense and uncontrolled inflammatory 
response resulting with autoimmunity.  
 
Objectives: Possible role of adhesion molecules 
VCAM-1 and ICAM-1 in the pathogenesis of CVID 
and association of these molecules with the presence of 
splenomegaly has previously been shown. CD11a with 
CD18 form lymphocyte function-associated antigen-

1(LFA-1) and is involved in a broad range of 
immunological processes including, lymphocyte 
costimulatory signaling.  
 
Aims: We aimed to disclose possible association of 
integrins to the clinical phenotype of CVID patients. 
 
Methods: Eighteen CVID patients diagnosed according 
to ESID criteria and 20 controls were included for 
analysis of surface expression of CD11a and CD18 on 
lymphocytes and neutrophils. Surface expression of 
CD11a and CD18 antibodies ( BD Biosciences, 
Belgium) on lymphocytes and neutrophils were 
analyzed by flow cytometry (Facscalibur,BD, 
Belgium). 
 
Results: Mean age was 178,33 ± 75, 93 months.Mean 
follow-up time was 78,17 ± 68,03 months. Poor clinical 
condition, presence of hepatic enlargement, splenic 
enlargement, osteoporosis and family history of 
immunodeficiency were associated were decreased 
surface expression of CD18 on lymphocytes ( p< 0.05). 
Decreased neutrophilic CD11a expression was 
associated with presence of coeliac like disease and 
bronchiectasis. CD11a expression on lymphoctes was 
decreased in patients with osteoporosis. 
 
Conclusions: Clinical correlation has been found with 
decreased LFA-1 expression in CVID.Routine IVIG 
may affect on integrin expression has been studied. 
There are controversial results limiting their 
suppressive effect through selectins only. Contribution 
of this molecule to disease pathogenesis remains to be 
further elucidated.  
 
  Mean±SD 

% of CD11a on lymphocytes 89,88 ±11,10 

% of CD11a on neutrophils 76,38 ±30,46 

% of CD18 on lymphocytes 90,52 ± 21,94 

% of CD18 on neutrophils 99,86 ± 0,09 

[CD11a and CD18 surface expression percentages] 
 

 
845 DE NOVO GATA-2 DEFICIENCY LACKING 
NUCLEAR LOCALIZATION SIGNAL DOMAIN 

M. Martinez-Gallo1, R. Colobran1,2, A. Martín-Nalda3, 
M. Saenz-Cuesta4, A. Teniente5, C. Palacio6, M. 
Hernandez1, P. Soler-Palacín3 
1Immunology, Vall d'Hebron University Hospital, 
2Molecular Medicine Program, Vall d'Hebron Research 
Institute (VHIR), 3Pediatric Infectious Diseases and 
Immunodeficiencies Unit, Vall d'Hebron University 
Hospital, Barcelona, 4Immunology, Hospital 
Universitario Donostia, San Sebastian, 5Immunology, 
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Hsp. Germans Trias i Pujol, Badalona, 6Hematology, 
Vall d’Hebron University Hospital, Barcelona, Spain 

Introduction: GATA-2 autosomal dominant mutations 
have been described in patients suffering 
monocytopenia, dencritic cell, B and NK lymphoid 
deficiency with predisposition to nontubercular 
mycobacterial infection (Mono-MAC syndrome).  
 
Case report: 11 year-old girl previously healthy was 
admitted at the intensive care unit with disseminated 
varicella-zoster virus (VZV) infection and multiple 
organ failure. From 11 to 16 years-old, the patient 
stayed asymptomatic suffering only two lower 
respiratory infections. During these admissions 
immunological tests were performed showing 
hypogammaglobulinemia, absence of peripheral B-
cells, with normal T and NK cell counts. Monocytes 
and dendritic cells were also investigated showing the 
lack of both lineages. Molecular study of GATA-2 gene 
revealed a new mutation (c.1156-1157insAC) leading 
an early STOP codon (p.Leu386HisfsX2). The parents 
were investigated and no mutations were found, 
indicating that the insertion of two nucleotides in this 
patient is de novo mutation. Interestingly, we found this 
patient do not show the absence of NK cells described 
in previous cases.  
 
Conclusions: Here we describe the clinical and 
immunological presentation of a patient with a novel 
mutation in GATA2. The insertion of two nucleotids 
(AC) in the begining of exon 6 leads a frameshift 
mutation, lacking the nuclear localization signal domain 
from the protein. 
 
 
850 CHRONIC NEUTROPENIA REVEALING 
MONOMAC SYNDROME 

M.T. Bataneant1, A. Isac2, M. Baica3, M. Lesovici3, B. 
Matis4, M. Alim1, M. Serban1 
1IIIrd Pediatric Clinic, University of Medicine and 
Pharmacy “Victor Babes”, 2Research Department, 
3Laboratory Department, Emergency Children Hospital 
“Louis Turcanu”, 4Allergology, Infectious Diseases 
and Pneumophtysiology Hospital “Victor Babes”, 
Timisoara, Romania 

Introduction: MonoMAC syndrome is a relative new 
immunodeficiency described in 2010 characterized by 
monocytopenia, B and NK cell lymphopenia and 
mycobacterial, fungal and viral infections associated 
with myelodysplasia, cytogenetic abnormalities and 
myeloid leukemia. Multiple mutations in the GATA2 
are considered to be responsible for this syndrome.  

Case presentation: A 16 year old boy was diagnosed 
accidentally at 11 years of age with chronic 
neutropenia. At that moment bone marrow aspiration 
showed normal cellularity without any dysplastic 
features. He was treated with Prednison without 
response and with G-CSF with a temporary increasing 
number of neutrophils. At 4 years of age he presented 
warts with an evolution of 4 years. At the admission in 
our Clinic he presented a normal development, without 
any clinical changes. On a period of 5 yrs of follow up 
laboratory investigations revealed leucopenia (2090-
3400/mmc), moderate neutropenia (500-1500/mmc), 
intermittent decreasing of platelet count (130.000-
174.000/mmc), B lymphopenia (270-35/mmc) and NK 
lymphopenia (138-52/mmc). Immunoglobulin were 
normal. WHIM syndrome was excluded by genetic 
investigation. At a more attentive analyzing of the 
hemoleucogram we observed on all years of monitoring 
a constant monocytopenia (22-100/mmc). The last bone 
marrow aspiration (February 2012) showed mild 
myelodysplasia on all cellular lineage. Taking account 
the myelodysplastic features associated with 
monocytopenia there were performed in Paris genetic 
investigation for GATA2 deficiency which confirmed 
the MonoMAC syndrome.  
 
Conclusion: Despite the fact that neutropenia is not a 
characteristic feature for MonoMAC syndrome we must 
think at it in the cases of association with 
myelodysplasia, B and NK lymphopenia. 
 
 
853 IL-12/23-IFN-Γ AXIS DEFECTS IMPAIR 
HUMAN NADPH OXIDASE SYSTEM 
ACTIVATION IN MYELOMONOCYTIC CELL 
MODEL 

W.C. Aragão-Filho1, L.A. Pedroza1, J.A.T. 
Albuquerque1, O.C. Marques1, M.W. Barbosa-
Carvalho1, J. Bustamante2, J.L. Casanova2, A. Condino-
Neto1 
1Immunology, Institute of Biomedical Sciences - 
University, São Paulo, Brazil, 2Laboratory of Human 
Genetics of Infectious Diseases, Un of Paris René 
Descartes, Necker Medical School, Paris, France 

Introduction: We investigate the importance of IL-
12/23-IFN-γ axis on the activation of human NADPH 
oxidase system.  
 
Objectives: To evaluate the NADPH oxidase in 
myelomonocytic human cells with IL-12/23-IFN-γ axis 
defects.  
 
Methods: Cell model: wild type U937 cells or treated 
with control, IFN-γRα (IFNGR1) or IFN-γRβ 
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(IFNGR2) shRNA lentiviral particles for the silencing 
of IFNGR1 or IFNGR2 gene. NADPH oxidase 
activation was measured by flow cytometric assay 
using dihydrorhodamine 123 (DHR); CYBB, CYBA, 
NCF1 and NCF2 gene expression was evaluated by 
real-time PCR; phagocytic activity was measured by 
cytometric assay using Paracoccidioidomicose 
brasiliensis marked particles.  
 
Results: U937 shRNA IFNGR1 and U937 shRNA 
IFNGR2 lineages showed impairment of NADPH 
oxidase activation measured by DHR assay when 
stimulated with IFN-γ, PMA or IFN-γ+PMA. The gene 
expression of the components of NADPH oxidase 
system evaluated here was decreased in U937 shRNA 
IFNGR1 and U937 shRNA IFNGR2 lineages, 
stimulated or not with IFN-γ. The silencing of IFNGR1 
or IFNGR2 gene did not influenced the phagocytic 
capacity of IFNGR1 or IFNGR2 deficient cell lineages.  
 
Conclusion: The activation defect of NADPH oxidase 
system showed in our myelomonocytic human cell 
model can contributes to explain the susceptibility to 
Mycobacteria in Mendelian Susceptibility to 
Mycobacterial Diseases. 
 
 
858 RECURRENT HPV INFECTIONS AND 
CHRONIC LUNG DISEASE LINKED TO 
PLASMACYTOID DENDRITIC CELL 
DEFICIENCY 

J.-C. Goffard1, K. Schepers2, M. Bossens3, L. 
Schandene4, B. Hanson5, J. Smet4, J.-P. Van Vooren1 
1Immune Deficiencies Treatment Unit, 2ULB Erasme 
Hospital, 3Gynecology, 4Immunology, ULB Erasme 
Hospital, 5HIS-Molière Longchamp, Brussels, Belgium 

Unusual presentations of common diseases should ring 
alarm bells to rule out primary immune deficiencies, 
even in adults. We describe a patient with recurrent 
human papillomavirus infections associated with 
chronic lung disease and a plasmacytoid dendritic cell 
deficiency. 
 
A 34 year-old female patient was sent by her 
gynaecologist because of an unusual presentation with 
recurrent condyloma, vulvar and anal epidermoid 
carcinoma and clubbing without any respiratory 
symptoms. The patient was from a non-consanguineous 
family and had no relevant medical history, in 
particular no history of mycobacterial infection or 
haematological pathology. Physical examination 
revealed clubbing and multiple warts on the soles of her 
feet. Routine biology was unremarkable except for a 
profound monocytopenia (< 0.1 10³/mm³) and an 

absolute lymphopenia (764/mm³). The patient was HIV 
negative. A lung CT scan showed sarcoidose-like 
lesions and subpleural emphysema. A lung biopsy was 
not contributive. On cervical smear, more than 9 
different HPV types were found, all from the oncogene 
group (16, 39, 52, 53, 59, 66, 33, 58, 67). 
 
An immunophenotyping of the leucocytes was 
performed focusing on B cells, NK cells and dendritic 
cells (DC) showing a normal CD19+ cell count, a 
normal NK cell count but a complete absence of 
CD123+DR+ cells. Plasmacytoïd DC (CD123+CD11c-
) were almost absent compared to myeloid DC (CD123-
CD11c+). Bone marrow examination revealed no sign 
of myelodysplasia, giving a completely different picture 
to that seen in MonoMac linked to GATA-2 mutations. 
Exome sequencing of the whole family is underway to 
identify candidate genes linked to this syndrome. 
 
 
861 SEVERE CONGENITAL NEUTROPENIA: 
REPORT OF A NEW ELANE MUTATION 

M. Yuksek1, N. Yuksek2, K. Boztug3, E. Piskin4 
1School of Medicine Pediatric Immunology, 2School of 
Medicine Pediatric Oncology, Bulent Ecevit University, 
Zonguldak, Turkey, 3CeMM Research Center for 
Molecular Medicine, The Austrian Academy of 
Sciences, Vienna, Austria, 4School of Medicine, 
Pediatrics, Bulent Ecevit University, Zonguldak, Turkey 

Severe congenital neutropenia (SCN) is a heterozygous 
group of disorders characterized by arrest in early 
stages of granulopoiesis. It is defined as absolute 
neutrophil count of less than 500/mm3 for at least three 
months. SCN usually represents with recurrent 
infections affecting skin, lungs and deep tissues. During 
last ten years some genetic defects causing neutropenia 
have been elucidated. Mutation of the ELANE/ELA2 
gene which encodes human neutrophil elastase is the 
most common genetic defect. A 10-month old Turkish 
girl was admitted because of recurrent infections as 
abscesses on buttocks, otitis media, diarrhea and oral 
aphtous lesions. Laboratory evaluation revealed 
peripheral severe neutropenia (53/mm3) and arrest at 
the promyelocyte stage to myelocyte stage in the bone 
marrow. Her direct DNA sequencing analysis has 
identified a heterozygous 27 nucleotide deletion in exon 
3 of ELANE/ELA2 gene (c.260-286 del, p His87-Thr95 
del). This mutation has not been reported so far. No 
defect has been detected in parents of the patient. She´s 
put on granulocyte colony stimulating factor treatment, 
her peripheral absolute neutrophil counts fluctuates and 
infection frequency decreased partially with this 
treatment regimen. 

J Clin Immunol (2012) 32 (Suppl 1):S1–S379



 
123 

 

865 PROTEIN-LOOSING ENTEROPATHY WITH 
HYPOGAMMAGLOBULINEMIA IN A 
COLOMBIAN CHILD WITH IL12RB1 
DEFICIENCY PRESENTING WITH 
DISSEMINATED BCG INFECTION AND 
CHRONIC DIARRHEA  

J. Franco1, J.E. Sierra2, C.M. Pérez3, A. Wilches4, A. 
Restrepo5, M. Trujillo5, C. Garcés5, J.C. Orrego1, J. 
Rojas6, A.A. Arias7, J.L. Casanova8, J. Bustamante9 
1Microbiology and Parasitology, 2Pediatrics, 
University of Antioquia, 3IPS Universitaria, 4Fundación 
Hospitalaria San Vicente, 5Hospital Pablo Tobón 
Uribe, 6University of Antioquia, 7Escuela de 
Microbiología, University of Antioquia, Medellin, 
Colombia, 85St. Giles Laboratory of Human Genetics of 
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Introduction: Inherited mutations in IL12Rb1 
encoding the b1 chain of the IL12R and IL23R are 
associated with selective susceptibility to weakly 
pathogenic mycobacteria and Salmonella.  
 
Objective: To report a patient with IL12RB1 
deficiency with disseminated BCG complicated with 
protein-loosing enteropathy and 
hipogammaglobulinemia. 
 
Methods: Medical records, laboratory tests and 
imaging were analyzed. IL12RB1 expression in EBV-
transformed B cells was measured by flow cytometry 
(FACs) and mutations in IL12Rb1 investigated in 
genomic DNA. 
 
Results: Our 32 months old male patient received the 
BCG vaccine at birth and his disease manifested at 4 
months as axillary lymphadenitis that drained 
spontaneously and was BAAR positive, later 
progressing to generalized lymphadenopathies with 
intermittent fever at 15 months. Cultures were again 
BAAR positive and a niacin test confirmed 
Mycobacterium spp. Treatment was initiated with poor 
response and he developed intermittent diarrhea and 
oral candidiasis and became malnourished. Upon 
referral to us further lab work revealed blood and stool 
cultures and stainings negative and the intestinal 
endoscopy showed inflammation with villous atrophy; a 
PCR from gut tissue was positive for M. spp. In 
addition, we found low serum albumin and IgG. He was 
placed on albumin and IVIG replacement, nutritional 
support and IFNg and is doing well. IL12RB1 
expression by FACs was absent and sequencing 
revealed a homozygous mutation g.872G>A (C291Y) 

in IL12Rb1. Both parents were heterozygous for this 
mutation.  
 
Conclusion: Disseminated BCG infection may affect 
the intestine in IL12Rb1 deficient patients and lead to 
protein-loosing enteropathy. Concurrent 
hypogammaglobulinemia may increase the risk for 
additional infections. 
 
 
870 BRONCHOPULMONARY AND 
OSTEOARTHRITIS CAUSED BY ASPERGILLUS 
FUMIGATUS AS THE PRIMARY CLINICAL 
MANIFESTATION OF A GIRL WITH 
AUTOSOMAL CHRONIC GRANULOMATOUS 
DISEASE 

N.B. Zurro1, E. de Oliveira Junior1, T. Miksucas 
Pimenta2, A. Condino-Neto1 
1Department of Immunology, Institute of Biomedical 
Sciences - University, Sao Paulo, 2Centro Nova Iguacu, 
Rio de Janeiro, Brazil 

Chronic granulomatous disease (CDG) is a primary 
immunodeficiency characterized by early onset of 
severe recurrent infections. We report on a 10 year old 
girl whose primary clinical manifestation was a 
bronchopulmonary infection caused by Aspergillus 
fumigatus at age 7 years followed by osteoarthritis of 
the left hip. The control of the infection was 
accomplished by antifungal therapy and surgical 
procedures, resulting in sequelae of lungs and hip. The 
laboratory investigation revealed an abnormal DHR 
test. 30nM PMA-stimulated patient neutrophils were 
372 MFI compared to 2463 MFI from healthy controls. 
30nM PMA-stimulated patient monocytes were 78 MFI 
compared to 234 MFI from healthy controls. The 
superoxide release was also abnormal. 30nM PMA-
stimulated patient neutrophils and monocytes released 
respectively 0,35 and 1,27 nmol of superoxide/106 
cells/hr. Healthy controls data were respectively 16,72 
and 15,55 nmol/106 cells/hr. Molecular genetic 
sequencing revealed a GT deletion at the beginning of 
exon 2 of NCF1 gene, the most frequent genetic 
alteration of this gene. This case became clinically 
relevant as bronchopulmonary and osteoarthritis of the 
left hip caused by Aspergillus fumigatus were the 
primary clinical manifestations leading to the diagnosis 
of autosomal CGD at age 7 years in a girl with a 
previous history of no clinical relevant infections. 
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875 PHAGOCYTIC FUNCTIONS AND NK/CD28 
SUBPOPULATION DISTRIBUTION MAY BE 
IMPAIRED IN SEVERE CVID PATIENTS WITH 
AUTOIMMUNITY AND/OR GRANULOMA 
FORMATION 

E. Azarsiz, G. Aksu, N. Karaca, N. Kütükçüler 

Pediatric Immunology, Ege University Faculty of 
Medicine, Izmir, Turkey 

Introduction: Monocyte phagocytosis and chemotaxis 
might be impaired in CVIDpatients. Their monocytes 
can exhibit chronic hyperactivity and enhanced 
oxidative stress which might contribute to autoimmune 
disorders, granuloma-formation, impaired-natural killer 
(NK) cell-mediated-cytotoxicity. 
 
Objectives: Innate immune responses are disturbed in 
some CVID patients and this prompts the evaluation of 
innate immunity genes as candidates to explain the 
CVID clinical phenotypes.  
 
Although absolute NK cell numbers has been shown to 
be significantly reduced in CVID patients, functional 
have not been frequently performed in these patients.  
 
Aims: We aimed to study these parameters in CVID 
patients in order to disclose possible clinical 
associations that would lead us to better understand the 
CVID pathogenesis. 
 
Methods: Burst-test, migratest, CTLA4,NK+ 
CD28subpopulations and NKcytotoxicity assays were 
performed and evaluated by flow-cytometry. 
 
Results: Burst-activity w/E.coli was significantly 
decreased in patients-w/ autoimmunity and coeliac-like 
disease. NKT cells% were decreased in patients 
w/autoimmunity. CD3+CD4+CTLA+ lymphocyte 
ratios were increased in patients-w/positive specific 
antibody reponse. Migratest was normal in 7/10, burst 
activity was normal in all patients including patients 
w/granulomas. Nk cytotoxicity was performed in 5 
patients, were normal in 3 severe, 2 mild CVIDpatients.  
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99 
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85,30 

[Nk cell subpopulations wrt to CVID subgroups] 
 

Conclusions: NK; NKT w/CD28 negative/positive 
lymphocyte-percentages were different within 
subgroups of CVID patients (p>0.05) which should be 
further confirmed. 
 
 
891 ROLE OF TLR IN MEDIATING HOST 
IMMUNE RESPONSES AGAINST DIFFERENT 
PATHOGENS DURING LOWER RESPIRATORY 
INFECTIONS 

S. Oueslati1, I. Ben Cheikh1, I. Khamassi2, K. 
Bousetta3, R. Ben Cheikh4, R. Oueslati5 
1Sciences of Life, University of Sciences, 2Hospital, 
Bizerte, 3Children's Hospital, 4Military Hospital, Tunis, 
5University of Sciences, Bizerte, Tunisia 

The interactions between conserved patterns on 
microorganisms, pathogen-associated molecular 
patterns (PAMPs), and the host via Toll-like receptors 
(TLRs), activate the first-line host defense mechanisms. 
Different TLR appear to play critical roles in this 
activation and the propagation of the inflammatory 
response to components of bacteria and virus.  
 
Study subject was to elucidate the host response to 
different pathogens and the production of cytokines that 
play a key role in shaping the immune response either 
towards a Th1 or to a Th2 profile, thus the role of TLR 
in the development of the inflammatory reaction.  
 
Peripheral blood cells of 25 patients with respiratory 
infections were the subjects of this study. The detection 
of TLR2 and 4 and the production of different 
cytokines were screened by RT-PCR. 
 
We showed that activation of TLR2 by PAMP of 
Streptococcus pneumoniae directs the inflammatory 
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response towards a Th2 profile characterized by the 
production of IL-10. By cons, for H. influenzae 
activation of TLR4 by LPS, directs the immune 
response towards a Th1 profile characterized by the 
production of IFNg or cytokines produced direct the 
immune response to a Th2 profile. Furthermore, our 
results showed that some pathogens may act 
synergistically as S. pneumoniae and Staphylococcus 
aureus, H. influenzae with virus but on the other hand, 
S. pneumoniae may be an antagonist of H. influenzae. 
 
TLRs control both innate and adaptive immune 
responses. TLRs may therefore be an interesting 
therapeutic approach in treating various bacterial 
infections. 
 
 
922 SEPSIS, ATOPY AND CORRELATION 
WHITH SOFA SCORE: A PRELIMINARY 
STUDUY 

M. Ben Azaiz1, Z. Hajjej1, M. Daiki1, R. Koshkar2, E. 
Ghazouani3, M. Ferjani1, Sepsis Study Group in 
Intensive Car 
1Intensive Care, 2Military Hospital, 3Immunology, 
Military Hospital, Tunis, Tunisia 

Introduction: A shift from TH1 to TH2 type cell 
immune response has been suggested to occur during 
sepsis, many factors like type of pathogens and genetic 
background, like atopy, influence polarization toward 
one of these profile. 
 
Objective: The aim was to study the relationship 
between atopy and sepsis 
 
Methods: 7 septique patients were enrolled in a 
prospective clinicial study. Blood samples were 
collected at the admission. Serum levels of total IgE 
and phadiatop were evaluated. 
 
Results: The mean value of IgE in septic patients were 
higher than in control´s but statisticly non signfican´t 
(p≥0.05). There isn´t a correlation between IgE level 
and SOFA score in atopic septic patients.  
 
Conclusions: The direct correlation between total IgE 
and the clinical outcome in the most off publications 
suggests that clinical worsening of sepsis is closely 
linked to the shift towards a predominant less protective 
TH2 phenotype so atopy can contribute to worsening of 
the prognosis. Although these are preliminary results, 
these findings can contribute to a better understinding 
of physiolpathology of sepsis and afford new potential 
therapies. 
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775 ALTERED B CELL DEVELOPMENT AND 
FUNCTION IN ADA DEFICIENCY AND THEIR 
CORRECTION AFTER GENE THERAPY 

I. Brigida1, A.V. Sauer1, F. Ferrua2, V. Pistoia1, S. 
Giannelli1, S. Scaramuzza1, M.C. Castiello1,3, M. 
Casiraghi2, E. Traggiai4, M. Van der Burg5, A. Aiuti1,6 
1Regenerative Medicine, Stem Cell and Gene Therapy, 
San Raffaele Telethon Institute for Gene Therapy HSR-
TIGET, 2Pediatric Immunohematology and Bone 
Marrow Transplantation Unit, San Raffaele Hospital, 
3Vita-Salute San Raffaele University, Milan, Italy, 
4Novartis Institute for Research in Biomedicine, Basel, 
Switzerland, 5Department of Immunology, Erasmus 
MC, University Medical Center, Rotterdam, The 
Netherlands, 6Department of Public Health and Cell 
Biology, Tor Vergata University, Roma, Italy 

Introduction: Defects in adenosine deaminase cause 
ADA-SCID, an autosomal recessive disease in which 
cellular and humoral immunity as well as systemic 
organ manifestation due to metabolic toxicity manifest. 
Available therapies are bone marrow transplantation 
(BMT), enzyme replacement therapy (ERT) or 
hematopoietic stem cell gene therapy (GT).  
 
Objective: Autoimmune manifestations are frequently 
observed in late onset patients or under ERT, but 
recently also in patients after GT. Aims of the study are 
to understand if B cell development and function occur 
properly in naïve patients, and after ERT or GT 
treatment.  
 
Methods: Flow cytometry was used for B cell 
developmental stages in the BM and to characterize 
transitional, naïve and memory B cells in the PB. 
CD20+ B cells were purified to assess their capacity to 
proliferate and release IgM after stimulation.  
 
Results: The block in BM pre-B1 B development in 
ADA-SCID patients is overcome after PEG-ADA or 
GT. In the periphery, transitional B cells accumulate 
under PEG-ADA and normalize progressively after GT. 
As assessed by PCR analyses, the stronger selective 
advantage for ADA-transduced B cells was observed in 
the transition from immature to naïve cells. Down 
regulation of CD21 and higher BAFF serum levels were 
both in PEG-ADA and GT patients. Remarkably, B cell 
proliferative responses after BCR/TLR triggering were 
severely impaired in PEG-ADA patients and were 
improved/normalized after GT.  

Conclusions: Our findings confirm the efficacy of GT 
in restoring both phenotype and function and have 
implications for better understanding the processes 
underlying autoimmune and immunodeficient 
conditions. 
 
 
387 REGULATED LENTIVIRAL VECTOR GENE 
TRANSFER FOR X-CGD 

M. Chiriaco1,2, G. Farinelli1,2, V. Capo1,2, G. Di 
Matteo1,2, S. Di Cesare1,2, S. Scaramuzza3, L. Sergi 
Sergi3, M. Grez4, D. Trono5, A. Finocchi1,2, P. Rossi1,2, 
L. Naldini3,6, B. Gentner3, A. Aiuti1,2,3 
1Tor Vergata University, 2Children's Hospital Bambino 
Gesù, Rome, 3San Raffaele Telethon Institute for Gene 
Therapy (HSR-TIGET), Milan, Italy, 4Georg-Speyer 
Research Institute, Frankfurt, Germany, 5École 
Polytechnique Fédérale de Lausanne, Lausanne, 
Switzerland, 6“Vita-Salute” S.Raffaele University, 
Milan, Italy 

Introduction: Gene therapy for Chronic 
Granulomatous Disease (CGD) could represent a valid 
alternative to patients lacking a suitable allogeneic 
donor or whom are at high risk for transplant. 
 
Objective: Our goal was to develop a novel gene 
transfer approach into hematopoietic stem cells (HSC) 
for safe and effective therapy of X-CGD based on 
lentiviral vectors (LVs) encoding gp91phox. To reduce 
possible toxic effects of gp91phox in HSC, we designed 
and tested different LVs that incorporate: 1) a myeloid 
specific promoter (LV.MSP.gp91) for transcriptional 
regulation or 2) miR126 target sequences 
(LV.PGK.gp91_126T) to induce post-transcriptional 
downregulation in HSC expressing miRNA126. 
 
Methods: Human cell lines, murine Lineage- and 
human CD34+ cells were transduced and tested for 
specific expression and function of gp91phox (FACS, 
DHR, Cytochrome c reduction). 
 
Results: All vectors fully restored gp91phox expression 
and NADPH oxidase activity in human X-CGD 
myeloid cell lines. Transduction of X-CGD murine and 
human progenitors resulted in effective transgene 
expression and activity after differentiation. After short-
term culture, gp91phox was detected ectopically in 
undifferentiated CD34+ cells transduced with 
LV.PGK.gp91 driving constitutive transgene 
expression. This ectopic expression was substantially 
reduced after transduction with LV.MSP.gp91 and 
LV.PGK.gp91_126T, but was maintained in 
differentiated cells. Preliminary results in the mouse 
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model showed that transgene expression and activity 
was restored also in vivo. 
 
Conclusions: Both regulation systems showed their 
efficacy in restricting the expression of gp91phox in 
HSC while maintaining it in differentiated myeloid 
cells. Further studies will be required to assess their 
preclinical efficacy and safety before proceeding to 
clinical application. 
 
 
511 ANTIMICROBIAL PROPHYLAXIS FOR 
PRIMARY IMMUNODEFICIENCIES: 
RECOMMENDATIONS OF THE FRENCH PID 
GROUP CEREDIH 

N. Mahlaoui1,2, C. Aguilar2,3, M. Malphettes2,4, J. 
Donadieu2,5, O. Chandesris2,6, H. Coignard2,3, E. 
Catherinot2,7, I. Pellier2,8, J.-L. Stephan2,9, V. Le 
Moing2,10, V. Barlogis2,11, F. Suarez2,6, F. Lanternier2,3, 
A. Jaccard2,12, P.-H. Consigny13, F. Moulin14, O. 
Launay15, M. Lecuit2,3, E. Oksenhendler2,4, C. 
Picard1,2,16, S. Blanche1,2, A. Fischer1,2, O. Lortholary2,3 
1Unité d'Immunologie et Hématologie Pédiatrique, IHU 
Imagine, 2CEREDIH (Centre de Référence des Déficits 
Immunitaires Héréditaires), IHU Imagine, 3Service des 
Maladies Infectieuses et Tropicales, IHU Imagine, 
Hopital Necker-Enfants Malades, AP-HP, 
4Departement d'Immunologie, Hôpital Saint-Louis, 
APHP, 5Service d'Hémato-Oncologie Pédiatrique, 
Registre des Neutropénies Congénitales, Hopital 
Trousseau, APHP, 6Service d'Hématologie Adulte, IHU 
Imagine, Hopital Necker-Enfants Malades, AP-HP, 
Paris, 7Service de Pneumologie, Hopital Foch, 
Suresnes, 8Unité d'Immuno-Hématologie-Oncologie 
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Hématologie-Oncologie Pédiatrique, CHU Saint 
Etienne, Saint-Étienne, 10Service des Maladies 
Infectieuses et Tropicales, CHU Montpellier, 
Montpellier, 11Service d'Hématologie Pédiatrique, 
Hôpital de la Timone, AP-HM, Marseille, 12Service 
d'Hématologie, CHU Dupuytren, Limoges, 13Centre 
Medical, Centre d'Infectiologie Necker-Pasteur, Institut 
Pasteur, 14Service des Soins Continus de Chirurgie, 
Hopital Necker-Enfants Malades, AP-HP, 15CIC de 
Vaccinologie Cochin-Pasteur, Université Paris 
Descartes-Sorbonne Paris Cité, 16Centre d'Etude des 
Déficits Immunitaires, IHU Imagine, Hopital Necker-
Enfants Malades, AP-HP, Paris, France 

Introduction: As infectious diseases are a major source 
of morbidity and mortality in the majority of patients 
with primary immunodeficiencies (PIDs), the 
application of prophylactic regimen is often necessary. 
However, because of the variety of PIDs and of 

pathogens involved, and because evidence are scarce, 
practices are heterogeneous. 
 
Objective: The French PID study group CEREDIH 
(National Reference Center for PIDs) aimed at 
elaborating recommendations for anti-infectious 
prophylaxis for the most common PIDs, in order to 
homogenise practices among French centers. 
 
Methods: We performed a literature review of 
infectious complications and prophylactic regimens 
associated with the most frequent PIDs. Then a working 
group including different specialists systematically 
debated, about chemoprophylaxis, immunotherapy, 
immunization and recommendations for patients. 
Grading of prophylaxis was done using strength of 
recommendations (decreasing from A to D) and 
evidence level (decreasing from I to III). 
 
Results: The panel of experts elaborated 
recommendations for 15 PIDs. As example, some 
recommendations are based on high evidence level (as 
use of itraconazole and cotrimoxazole in Chronic 
Granulomatous Disease, graded AI and AII 
respectively). Others are strongly recommended but 
mainly based on expert opinion (as immunization with 
Influenzae vaccine in humoral PIDs, graded AIII).  
 
Conclusions: This work allowed the synthesis of 
present data and evidences about anti-infectious 
prophylaxis in PIDs, and the elaboration of 
recommendations by the French PID study group. 
These might help healthcare providers in the 
management and improving the outcome of patients 
with PIDs. 
 
 
239 MANAGEMENT OF DOCK8 DEFICIENCY 
BY HEMATOPOIETIC STEM CELL 
TRANSPLANTATION (HSCT) 

S. Aydin1, A.F. Freeman2, Ö. Sanal3, H. Al-Mousa4, S. 
Matthes-Martin5, J. Cuellar-Rodriguez2, D.D. 
Hickstein2, B. Tavil6, F.M. Azık6, T.C. Bittner1, R.G. 
Bredius7, D. Ayvaz3, B. Kuskonmaz3, M. Hönig8, A. 
Schulz8, C. Picard9, V. Barlogis10, A. Gennery11, M. 
Ifversen12, J.M. van Montfrans13, T.W. Kuijpers14, G. 
Dückers15, W. Al-Herz16, S.Y. Pai17, R.S. Geha17, G. 
Notheis1, C.P. Schwarze18, F. Schuster19, B. 
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Belohradsky1, H. Ochs24, E. Renner1, T. Chatila17, K.R. 
Engelhardt20,22, M.H. Albert1 
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University of Vienna, Vienna, Austria, 6Ankara 
Children's Hematology Oncology Training Hospital, 
Ankara, Turkey, 7Leiden University Medical Center, 
Leiden, The Netherlands, 8Universitätskinderklinik 
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Boston, MA, USA, 18University Children's Hospital, 
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Pathology, Royal Free and University College London, 
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While the long-term prognosis of DOCK8 deficiency is 
not yet clearly defined, the high morbidity of this 
disease suggests HSCT as a potential curative measure.  
 
We retrospectively studied the outcome of HSCT in 32 
patients with DOCK8 deficiency from 18 institutions 
transplanted at a median age of 11.0 years (1.6-22.0).  
 
Conditioning included both myeloablative and reduced 
intensity regimens, using MUD (n=13), double UCB 
(n=1), MFD (n=1), MMFD (n=2) or MSD (n=13) 
donors. Four patients had lymphoma at the time of 
transplantation. After a median follow-up of 9,3 months 
(2,4-144) the overall survival was 77,4% (24/31). Grade 
III-IV aGVHD occurred in 2 patients. Causes of death 
were relapsing malignancy (n=2), GvHD (n=3), graft 
failure (n=1) and sepsis (n=1). T-cell chimerism at last 
follow-up was 99-100% in 19/24 evaluable patients and 
50-90% in 2/24. Correction of the immunodeficiency 
was seen in 16/19 evaluable patients. Other symptoms 
such as eczema, allergies, mollusca, bacterial 
infections, fungal infections and pulmonary function 
deficits disappeared or markedly improved in all 
evaluable patients. Two post transplant malignancies 
were observed: One thyroid carcinoma (after TBI) and 
one squamous cell carcinoma. Both patients are alive.  
 
Longer follow-up will be needed to ascertain whether 
HSCT will correct the malignancy risk, as the DOCK8 
molecule has been implicated as a tumor suppressor and 

is expressed in extra-hematopoietic tissues. In 
summary, HSCT corrects the immunodeficiency and 
other disease manifestations in DOCK8 deficiency and 
this treatment should be offered at least to all patients 
with severe disease manifestations. 
 
 
204 GENE THERAPY OF HUMAN BLNK 
DEFICIENCY IN NOD/SCID/GC KO MURINE 
MODEL  

C. Lagresle-Peyrou1, M. Milili2, J. Rouiller3, O. Pellé3, 
C. Picard4, M. Cavazzana-Calvo1, C. Schiff2, I. André-
Schmutz3 
1CIC Biotherapy Department, Inserm, Paris, 2Centre 
d'Immunologie de Marseille-Luminy, Marseille, 
3Inserm U768, 4Centre d'Étude des Déficits 
Immunitaires, AP-HP, Hôpital Necker Enfants 
Malades, Paris, France 

Introduction: Blnk deficiency is an autosomal 
recessive immune disorder characterized by the absence 
of B cells in periphery and the absence of any seric 
immunoglobulins due to an early blocage at the pro-B 
cell stage in the bone marrow. The very rare patients 
affected by blnk deficiency develop severe infections. 
In the murine model of the disease, a similar blocage in 
B cell development is described as well as susceptibility 
to infections and to pre-B lymphomas. 
 
Objective and methods: A homozygote stop mutation 
in blnk gene was identified in a 6-yr old boy. Bone 
marrow cells analysis revealed that 
CD34+CD10+CD24-CD19- lymphoid progenitors were 
present as well as CD34+CD10+CD24+CD19- early B 
cells and CD34+CD19+ pro B cells. However, no 
surface IgM or seric Ig were detected in this patient. 
 
To demonstrate the implication of Blnk in the B-cell 
differentiation process, we transduced CD34+ sorted 
bone marrow cells from this patient with a lentiviral 
construct containing human wild type Blnk cDNA. The 
transduced cells were intravenously injected into 
irradiated NOD/SCID/IL2rg knock-out mice.  
 
Results and conclusions: Twelve weeks after 
transplantation, recipients were analysed. Human 
engraftment was detected in bone marrow and spleen. 
Among bone marrow human CD45+ cells, more than 
80% were CD19+ and 6 to 8% express surface IgM. In 
the spleen, between 14 and 30% of CD19+ cells were 
detected. Eight to 42% of CD19+ cells expressed 
surface IgM.  
 
This is the first demonstration that Blnk is absolutely 
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required for the differentiation of pro-B cells toward 
mature B cells. 
 
 
140 GAMMA-RETROVIRAL GENE THERAPY 
FOR X-CGD: DIFFERENTIAL OUTCOME OF 
SINGLE MDS1-EVI1 INTEGRATION VS 
DOUBLE MDS1-EVI1/STAT3 INTEGRATION 

J. Reichenbach1, U. Siler1, A. Paruzynski2, T. Güngör1, 
G. Notheis3, C. v. Kalle2, M. Schmidt2, M. Grez4, R. 
Seger1 
1University Children's Hospital Zurich and Children's 
Research Centre, Zürich, Switzerland, 2National Center 
for Tumor Diseases and German Cancer Research 
Center, Heidelberg, 3Dr. von Haunersches 
Kinderspital, Ludwig-Maximilians-University, Munich, 
4Institute for Biomedical Research, Georg-Speyer-
Haus, Frankfurt/Main, Germany 

Introduction: Gene-modified autologous 
haematopoietic stem cells (HSC) can provide 
significant clinical benefit to subjects suffering from X-
linked chronic granulomatous disease (X-CGD), a rare 
inherited immunodeficiency characterized by recurrent, 
often life-threatening bacterial and fungal infections.  
 
Objective and methods: Here we report on the cellular 
and molecular events observed in two boys with X-
CGD treated by γ-retroviral gene therapy in a Swiss-
German clinical phase I/II trial in 2005 and in 2007.  
 
Results: After the initial resolution of life-threatening 
fungal infections, one child developed insertional 
activations of ecotropic viral integration site 1 (EVI1) 
and of signal transducer and activator of transcription 3 
(STAT3), leading to myelodysplastic syndrome (MDS) 
with monosomy 7, resistant to allogeneic HSC 
transplantation (allo-HSCT) with myeloablative 
conditioning. The other child did not develop MDS 
despite expansion of an MDS1 clone and was 
definitively cured by allo-HSCT.  
 
Conclusion: Our data show that forced overexpression 
of both EVI1 and STAT3 in human cells is linked to the 
development monosomy 7, and clonal progression 
toward myelodysplasia. This severe adverse event 
precludes further use of LTR-driven MLV vectors with 
strong viral enhancers able to activate nearby 
protooncogens for haematopoietic stem cell gene 
therapy. 
 
 
 
 

251 ADOPTIVE TRANSFER OF VIRUS-
SPECIFIC CYTOTOXIC T LYMPHOCYTES IN 
PRIMARY IMMUNODEFICIENCY PATIENTS: A 
PROMISING NEW THERAPEUTIC APPROACH 

S.K. Nicholas1, A.M. Leen2, J.S. Orange1, M.K. 
Brenner2, C.A. Martinez2 
1Pediatrics, 2Center for Cell and Gene Therapy, Baylor 
College of Medicine, Houston, TX, USA 

Introduction: Viruses produce significant morbidity 
and mortality in primary immunodeficiency (PID) 
patients before and after hematopoietic stem cell 
transplant (HSCT). Adoptive transfer of virus-specific 
cytotoxic T lymphocytes (CTLs) has been safely and 
successfully used for patients receiving HSCT to treat 
malignancy. We now report outcomes for 10 PID 
patients with severe combined immunodeficiency 
(SCID, n=6), Wiskott Aldrich Syndrome (n=1), X-
linked lymphoproliferative syndrome (n=2), and NK 
cell deficiency (n=1) who received donor-derived CTLs 
following HSCT (2003-2012).  
 
Objectives: Determine the feasibility, safety, and 
efficacy of virus-specific CTL therapy in PID patients.  
 
Methods: Retrospective analysis.  
 
Results: All patients received fully ablative 
conditioning and achieved T cell engraftment. CTLs 
were given after hemopoietic engraftment for 
prophylaxis or treatment of CMV, EBV, adenovirus, or 
multi-virus (EBV and adenovirus, +/- CMV). Infusions 
were well tolerated with evidence for CTL engraftment 
without onset of GvHD. No reactivation of, or 
development of new infection from, CTL-specific 
virus(es) was detected. Three patients had active 
CMV/EBV at the time of CTL infusion; two had 
complete viral clearance while the third had a dramatic 
reduction, all with clinical improvement. The cohort 
had 100% survival (median follow up 3 years, range 
0.5-9 years), with Lansky scores >90%.  
 
Conclusions: Donor-derived virus-specific CTLs were 
successfully used in PID patients without attributable 
complications and hold promise for reducing morbidity 
and mortality after HSCT for PID. Current protocols 
using “off the shelf”, third-party CTLs may allow use 
of these cells for PID patients presenting with life 
threatening infections even before HSCT. 
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265 LENTIVIRAL VECTOR MEDIATED GENE 
THERAPY FOR X-LINKED 
LYMPHOPROLIFERATIVE DISEASE 
RESTORES HUMORAL AND CELLULAR 
FUNCTIONS 

C. Booth, C. Rivat, M. Blundell, M. Alonso-Ferrera, A. 
Thrasher, B. Gaspar 

Molecular Immunology Unit, UCL Institute of Child 
Health, London, UK 

Introduction: X-linked lymphoproliferative disease 
(XLP) arises from mutations in the gene encoding SAP, 
an intracellular adaptor protein expressed in T and NK 
cells. SAP deficiency causes abnormalities of NK cell 
cytotoxicity, NKT cell development and T dependent 
humoral function. Clinical manifestations are 
characterised by haemophagocytic lymphohistiocytosis 
(HLH), lymphoma and dysgammaglobulinaemia. 
Curative treatment is limited to allogeneic 
haematopoietic stem cell transplant (HSCT). 
 
Objectives: Somatic gene therapy offers a potential 
cure in XLP. We have developed a lentiviral mediated 
gene therapy strategy to correct immune defects in 
XLP.  
 
Methods: We designed a lentiviral vector incorporating 
codon optimised human SAP cDNA and GFP driven by 
the EFS promoter. Haematopoietic stem cell 
progenitors from SAP-/- mice were transduced with 
SAP-GFP (n=9) or GFP only (n=8) vectors before 
transplantation into irradiated SAP-/- recipients. 
Animals were sacrificed three months later, 10 days 
post-vaccination with NP-CGG to assess functional 
humoral reconstitution. 
 
Results: NK cell cytotoxicity was restored to wild-type 
levels in mice receiving the SAP-GFP vector and NKT 
cell development was seen in SAP-GFP transduced 
mice at levels significantly higher than that seen in 
SAP-/- or control mice. Baseline immunoglobulin 
levels showed significantly increased IgG, IgM, IgG1 
and IgG3 and T dependent humoral responses were also 
restored with SAP-GFP transduced mice having levels 
of NP-specific immunoglobulin that were significantly 
higher than SAP-/- mice or controls. 
 
Conclusions: We demonstrate correction of cellular 
and humoral defects in SAP-/- mice through lentiviral 
vector mediated gene transfer into haematopoietic 
progenitor cells providing proof of concept for gene 
therapy in XLP. 
 
 

692 U.S. RESULTS OF GENE THERAPY FOR 
ADENOSINE DEAMINASE DEFICIENCY 

F. Candotti1, K.L. Shaw2, R. Sokolic1, D. Carbonaro2, 
L. Muul1, S. Mishra2, E. Garabedian1, P.-Y. Fu2, G.J. 
Jagadeesh1, C. Silvin1, M.S. Hershfield3, R.M. Blaese4, 
D.B. Kohn2 
1Genetics and Molecular Biology Branch, NHGRI - 
NIH, Bethesda, MD, 2Microbiology, Immunology and 
Molecular Genetics, University of California, Los 
Angeles, CA, 3Duke University Medical Center, 
Durham, NC, 4Immune Deficiency Foundation, 
Towson, MD, USA 

Introduction: Adenosine deaminase (ADA) deficiency 
is a form of SCID for which treatments using HLA non-
identical bone marrow transplant or enzyme 
replacement therapy (ERT) are suboptimal. European 
studies have shown curative effects of gene therapy.  
 
Objectives: To develop gene therapy approaches for 
ADA-deficient patients in the USA.  
 
Aims: To evaluate the efficacy of administration of 
gene-corrected, autologous CD34+ bone marrow cells 
in the absence or presence of low-dose cytoreductive 
chemotherapy and to compare the effects of different 
ADA-expressing retroviral vectors (RVVs).  
 
Methods: From 2001, we have performed three 
consecutive gene therapy trials that enrolled, 
respectively, 4, 6, and 8 ADA-deficient patients (ages 
0.25 to 15 years). Our first trial used two different 
RVVs and was conducted on patients who continued to 
be treated with ERT and did not receive chemotherapy. 
In our second trial, ERT was stopped and low-dose 
busulfan chemotherapy was added. The third and 
ongoing version of the trial included both ERT 
withdrawal and chemotherapy, and used only one RVV.  
 
Results: No clear benefit were observed in the first 
series of patients, while long-term presence of ADA-
expressing blood cells and immune reconstitution was 
observed after cytoreductive conditioning and ERT 
withdrawal. Engraftment of gene-modified cells in 
patients treated under the second and third trial was at 
least 10-fold higher compared to the first version. The 
youngest subjects had the most rapid and robust 
increases in lymphocyte counts and ADA enzyme 
activity.  
 
Conclusions: ERT withdrawal and chemotherapy are 
likely to contribute significantly to the positive outcome 
of gene therapy for ADA-SCID. 
 
 

J Clin Immunol (2012) 32 (Suppl 1):S1–S379



 
131 

 

296 DEVELOPMENT OF GENE THERAPY FOR 
HAEMOPHAGOCYTIC 
LYMPHOHISTIOCYTOSIS (HLH) DUE TO 
PERFORIN DEFICIENCY 

M. Carmo1, P. Arumugam2, C. Montiel-Equiha1, M. 
Alonso-Ferrero1, A. Schambach3, C. Baum3, K. Risma2, 
P. Malik2, A. Thrasher1, M. Jordan2, B. Gaspar1 
1UCL Institute of Child Health, London, UK, 
2Cincinnati Children's Hospital Medical Centre, 
Cincinnati, OH, USA, 3Hannover Medical School, 
Hannover, Germany 

Introduction: Haemophagocytic lymphohistiocytosis 
(HLH) is a devastating disorder arising from T and NK 
cell cytotoxicity defects. Mutations in the perforin gene 
lead to the most common form of HLH. Current 
treatment options are limited. 
 
Objectives: To test a lentiviral vector mediated 
haematopoietic stem cell gene transfer strategy for 
correction of HLH. 
 
Methods: We constructed two lentiviral vector 
constructs with perforin expression being driven by the 
PGK or the endogenous perforin promoter. These 
vectors were used to reconstitute perforin deficient 
mice following transduction of lineage negative cells 
and transplantation into lethally irradiated mice. 
 
Results: Mice reconstituted with both vectors showed 
recovery of NK cytotoxicity up to 60% and near 
complete recovery of CD8+ T cell cytotoxicity. Mice 
reconstituted with the perforin promoter showed higher 
expression in NK and CD8+ T cells compared to other 
cell types suggesting physiological transgene 
expression. We then challenged gene corrected mice 
with LCMV to observe the ability of reconstituted mice 
to respond to infection. IFN-γ production at day 8 after 
infection in reconstituted mice decreased to levels 
similar to wild type mice, while perforin negative mice 
show high levels of IFN-γ production reflecting HLH 
associated hypercytokinaemia. Analysis of peripheral 
blood 14 days after infection demonstrated rescue of 
neutrophils, platelet and haemoglobin levels in 
reconstituted mice in comparison to controls. 
Expression of perforin in lin-ve cells did not affect 
development of progenitor colonies or different 
haematopoietic lineages. 
 
Conclusions: Lentiviral mediated perforin gene 
modification of autologous haematopoietic stem cells 
may be a therapeutic option for perforin deficient HLH. 
 
 

73 IMMUNOLOGICAL RECONSTITUTION 
AFTER HAEMATOPOIETIC STEM CELL 
TRANSPLANTATION FOR CD40L DEFICIENCY 

I. Esteves1, S. Badawy1, Z. Nademi1, D. Barge1, S. 
Hambleton1,2, T. Flood1, A.J. Cant1,2, M. Abinun1,2, M. 
Slatter1,2, A.R. Gennery1,2 
1Paediatric Immunology, Newcastle Upon Tyne 
Hospitals NHS Trust, 2Institute of Cellular Medicine, 
Newcastle University, Newcastle upon Tyne, UK 

Introduction: CD40 ligand (CD40L) deficiency results 
in recurrent sinopulmonary infection, liver disease, 
neutropenia and autoimmunity. 50% survive to the 
fourth decade. HSCT is curative but limited survival 
(60%) and inadequate immuno-reconstitution are 
reported.  
 
Objective: To determine immuno-reconstitution after 
HSCT.  
 
Methods: Retrospective case note analysis; patients 
undergoing HSCT since 1996.  
 
Results: 14 patients transplanted; median age at 
diagnosis 1.1 (range birth-4.2) years. Eight had PCP, 9 
autoimmune neutropenia and 3 chronic liver disease 
pre-HSCT. 11 conditioned with 
Busulphan/Cyclophosphamide, 2 with 
Treosulfan/Cyclophoshamide or Fludarabine, 1 with 
Fludarabine/Melphalan. 10(71%) survived, 3 died of 
hepatic failure, 1 adenovirus infection. Median age at 
HSCT was 3.1 (range 0.6-6.9) years for survivors and 
10.9 (range 4.3-14.1) years for non-survivors. All 
patients with liver disease/transplanted >8 years old 
died. Of 9 patients with >2 years follow-up, 8 
discontinued IVIG, 5 antimicrobial prophylaxis; none 
had significant infections. Median latest donor 
chimerism shows 74% (range 9-100%) T cells, 71% 
(range 24-100%) B cells and 76.8% (range 27-100%) 
myeloid cells. 2 have persistent 
hypogammaglobulinemia, 2 decreased IgG2, 1 
decreased IgG3. Only patients with 
hypogammaglobulinemia had decreased CSM B cells 
and CD40L expression c.f. controls and < 50% T/B cell 
chimerism. Of patients off IVIG, 3 have incomplete 
vaccine responses to pneumococcal 
conjugate/polysaccharide antigens (titers absent in 1, 
incomplete in 2) and 1 doesn´t sustain these specific 
antibody levels.  
 
Conclusions: Our cohort had better survival than 
previously reported. Best results were in those 
transplanted younger, without liver disease. Longterm 
follow-up revealed suboptimal antibody responses in 
some, but no significant recurrent infections. 
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178 DIRECT INTRAVENOUS DELIVERY OF 
THE HUMAN ADA GENE BY LENTIVIRAL 
VECTORS FOR IN VIVO ENZYME 
REPLACEMENT THERAPY 

D.A. Carbonaro-Sarracino1, C.C.I. Lee2, X. Jin1, A.F. 
Tarantal2,3, D.B. Kohn1 
1Dept of Microbiology, Immunology and Molecular 
Genetics, University of California Los Angeles, UCLA, 
Los Angeles, 2Center for Fetal Monkey Gene Transfer 
for Heart, Lung, California National Primate Research 
Center and Blood Diseases, 3Department of Pediatrics, 
University of California Davis, Davis, CA, USA 

Introduction: Adenosine deaminase (ADA) deficiency 
is a defect in purine metabolism that causes SCID. The 
disease is fatal if not treated with stem-cell 
transplantation, enzyme replacement therapy or in 
younger patients, gene therapy ex vivo. We have 
previously shown that ADA-deficient mice had 
prolonged survival and immune reconstitution after 
systemic injection of a lentiviral vector expressing 
human ADA.  
 
Objectives: An additional modality for the treatment 
for ADA-deficiency, especially for older pediatric 
ADA-deficient patients, may be intravenous (IV) 
delivery of a normal ADA gene for long-term in vivo 
enzyme replacement. 
 
Aims: Determine the optimal vector and pseudotype 
combination in ADA-deficient mice, as well as scale-up 
pharmacokinetics in young rhesus monkeys. 
 
Results: Injection of pseudotyped retroviral and 
lentiviral vectors into ADA-deficient mice and rhesus 
monkeys resulted in high vector copy number (VCN) in 
liver, lung, and spleen. Compared to other pseudotypes 
(murine and GALV) VCN was highest with VSV 
pseudotyped lentiviral vectors. ADA-deficient mice had 
prolonged survival and immune reconstitution only 
with VSV pseudotypes. Monkeys injected IV with a 
lentiviral vector expressing human ADA showed dose-
dependent increases in VCN in all tissues analyzed, and 
no signs of adverse effects as determined by daily 
monitoring, clinical chemistries, and blood cell counts. 
Repeat administration of vector was shown to diminish 
outcomes when compared to one injection.  
 
Conclusions: We have shown that direct IV delivery of 
a lentiviral vector for in vivo enzyme replacement 
therapy is dose-dependent, scalable, and not associated 
with adverse effects; these findings may lead to a novel 
therapy for ADA-deficient SCID. 
 
 

253 LONG-TERM SAFETY AND 
PHARMACOKINETICS OF FACILITATED-
SUBCUTANEOUS INFUSION OF HUMAN 
IMMUNOGLOBULIN G, 10%, AND 
RECOMBINANT HUMAN HYALURONIDASE 
(IGHY): PHASE 3 EXTENSION STUDY IN 
PRIMARY IMMUNODEFICIENCY DISEASE 

I. Melamed1, R.L. Wasserman2, M. Stein3, A. 
Rubenstein4, J. Puck5, S. Gupta6, W. Engl7, H. Leibl7, 
D. Gelmont8, R.I. Schiff8, IGSC, 10% rHuPH20 Study 
Group 
1IMMUNOe, Centennial, CO, 
2DallasAllergyImmunology, Dallas, TX, 3Allergy 
Associates of the Palm Beaches, North Palm Beach, 
FL, 4Albert Einstein College of Medicine and 
Montefiore Hospital, Bronx, NY, 5University of 
California San Francisco, San Francisco, 6University 
of California Irvine, Irvine, CA, USA, 7Baxter 
BioScience, Vienna, Austria, 8Baxter BioScience, 
Westlake Village, CA, USA 

Introduction: A phase 3 IGHy trial of patients with PI 
showed that recombinant human hyaluronidase 
(rHuPH20), a permeation enhancer, permits infusion of 
a full monthly IG dose in a single site on a 3- or 4-week 
schedule with bioavailability and infusion rates 
equivalent to IGIV. 
 
Objective: To report safety and pharmacokinetics from 
a 48-week interim analysis of a long-term (5-year) 
safety and tolerability extension of the phase 3 study. 
 
Methods: 66 patients completing the phase IGHy study 
were rolled over into 5-year extension study at their 
pre-study dose and frequency. After 3 months, some 
patients switched to 2-week dosing. The effect on 
trough levels and tolerability relative to every 4-week 
infusions was evaluated. An interim analysis of safety, 
tolerability, infusion parameters and IgG trough 
occurred at 48 weeks of treatment. 
 
Results: As of October 2011, 52 patients continued in 
the extension study. Reducing the dosing interval from 
4 to 2 weeks resulted in a 12% improvement in trough 
IgG levels. At week-48, no patients withdrew due to 
drug-related reactions (ADRs) and no patients 
developed neutralizing anti-rHuPH20 antibodies. No 
serious ADRs were reported. Rate of systemic 
ADRs/infusion = 0.10. Rate of local adverse 
events/infusion = 0.16. Annual infection rate = 3.1. Of 
1907 IGHy infusions/48 weeks, 97.5% of patients had 
no changes in infusion administration (ie, rate; 
interruptions; stoppage). 
 
Conclusion: IGHy is well tolerated and effective, with 
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no serious ADRs for periods up to 2.5 years. 
Decreasing the infusion interval increases the IgG 
trough. 
 
 
384 SP110-ASSOCIATED VENO-OCCLUSIVE 
DISEASE WITH IMMUNODEFICIENCY 
SYNDROME - SUCCESSFUL TREATMENT 
WITH HEMATOPOIETIC STEM CELL 
TRANSPLANTATION 

H. Ganaiem1, E.M. Eisenstein1, A. Tenenbaum1, R. 
Somech2, N. Simanovsky3, T. Roscioli4, M. Weintraub5, 
P. Stepensky5 
1Department of Pediatrics, Hadassah University 
Hospital, 2Cancer Research Center, Tel Hashomer, 
3Department of Medical Imaging, Hadassah University 
Hospital, Jerusalem, Israel, 4Department of 
Haematology and Genetics, Prince of Wales Hospital, 
Sydney, NSW, Australia, 5Department of Pediatric 
Hemato-Oncology and Bone Marrow Transplantation, 
Hadassah University Hospital, Jerusalem, Israel 

Introduction: Veno-Occlusive Disease with 
Immunodeficiency (VODI) is an autosomal recessive 
disorder combined of severe combined 
immunodeficiency (SCID) and hepatic injury. 
Hematopoietic stem cell transplantation (HSCT) - the 
only definitive treatment for VODI - appeared to have a 
high rate of complication in a previous report.  
 
Aim: The aim of this retrospective study is to report 
different aspects of VODI and successful treatment 
with HSCT.  
 
Patients and methods: Review of clinical data, 
immunological features, molecular studies, treatment 
and final outcome of eight family members with VODI.  
 
Results: The patients described had clinical and 
immunological findings consistent with VODI. The 
molecular studies revealed a new mutation in the SP110 
gene. HSCT was carried out in 5 patients and was 
successful in 3.  
 
Conclusions: The diagnosis of VODI should be 
considered in all SCID patients with signs of hepatic 
injury regardless of their ethnicity. VODI is a novel 
primary immune deficiency which can be successfully 
corrected by bone marrow transplantation if applied 
early in the course of disease using appropriate 
conditioning. 
 
 

333 HUMAN MIR223 PROMOTER AS NOVEL 
MYELOSPECIFIC PROMOTER FOR CGD 
GENE THERAPY 

C. Brendel1, W. Hänseler2, V. Wohlgensinger2, M. 
Bianchi2, E. Kouzmenco2, N. Cesarovic3, F. Nicholls4, 
J. Reichenbach2, M. Grez1, R. Seger2, U. Siler2 
1Georg Speyer Resarch Institute, Frankfurt/Main, 
Germany, 2Children's Research Center, Div of. 
Immunology/BMT, University Children's Hospital 
Zürich, 3Division of Surgical Research, Central 
Biological Laboratory, 4Central Biological Laboratory, 
University Hospital Zürich, Zürich, Switzerland 

Introduction: Recent clinical chronic granulomatous 
disease (CGD) gene therapy (GT) trial in 
Frankfurt/Zürich brought proof-of-concept and allowed 
the identification of primary causes of observed side 
effects, namely transactivation and silencing as cause of 
clonal dominance and decreasing therapeutic efficacy.  
 
Objective: The shift from LTR-driven gammaretroviral 
vector with constitutive promoter activity to Self-
inactivating (SIN) vector in combination with the 
myelospecific miR223 promoter should limit both 
p47phox expression and transactivation potential to 
short lived, terminally differentiated phagocytes 
preventing oncogene transactivation in hematopoietic 
stem and progenitor cells and thereby improving safety.  
 
Methods: We analyzed the myelospecificity of the 
micro-RNA 223 promoter in the p47phox and gp91phox 
mouse model and in primary patient derived cells.  
 
Results: The miR223 promoter restricted the 
expression of p47phox, gp91phox and GFP within 
gammaretroviral and lentiviral self-inactivating vectors 
to granulocytes and macrophages with only marginal 
expression in bone marrow progenitor cells, blood T 
and B cells. Furthermore, gene correction of primary 
p47phox-/- patient derived CD34+ cells followed by ex 
vivo differentiation to neutrophils resulted in restoration 
of E.coli killing activity by miR223 mediated p47phox 
expression.  
 
Conclusion: These results indicate that the miR223 
promoter as internal promoter within lentiviral self-
inactivating gene therapy vectors is able to correct the 
chronic granulomatous disease phenotype with very 
restricted activity in hematopoietic progenitors limiting 
the potential of clonal dominance development. At the 
same time, miR223 mediated expression restored ROS 
production in CGD animal models and restored 
antibacterial activity in patient derived granulocytes. 
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560 A RETROSPECTIVE STUDY ON 
INDICATION AND OUTCOME OF 
HEMATOPOIETIC STEM CELL 
TRANSPLANTATION IN ADULT PRIMARY 
IMMUNODEFICIENCY WITH PREDOMIANT 
HYPOGAMMAGLOBULINEMIA 

C. Wehr1, L. Houet1, S. Goldacker1, H. Gaspar2, H. 
Einsele3, G. Grigoleit3, A. Fielding4, R. Marks5, J. 
Finke5, K. Warnatz1, M. Rizzi1 
1Centre for Chronic Immunodeficiency, University 
Hospital, Freiburg im Breisgau, Germany, 2Centre of 
Immunodeficiency, Molecular Immunology Unit, 
Institute of Child Health, UCL, London, UK, 
3Department of Hematology/ Oncology, University 
Medical Center, Würzburg, Germany, 4Royal Free and 
University College Medical School, London, UK, 
5Department of Hematology/ Oncology, University 
Medical Center, Freiburg im Breisgau, Germany 

Introduction: Predominant hypogammaglobulinemia/ 
antibody deficiency (PAD) is the most common inborn 
immunodeficiency in adults. Patients suffer from 
severe, recurrent infections that can be associated with 
other co-morbidities such as autoimmunity, granuloma, 
lymphoproliferation and hematologic malignancies 
(lymphoma in ~4-8% of patients).  
 
Objective: Hematopoietic stem cell transplantation 
(HSCT) has been used for single PAD patients with 
secondary malignancy or suspected combined 
immunodeficiency, however, its risks and benefits for 
PAD patients have not been assessed systematically. 
 
Methods: Multi-centric, retrospective assessment of 
transplant related data and data specific for 
immunodeficient patients in adult PAD patients 
undergoing HSCT for any reason.  
 
Results: So far seven patients were included into the 
study and maximal follow-up is eight years. Indication 
for HSCT was treatment refractory malignancy in four 
of the patients (large granular lymphocyte syndrome, 
angioimmunoblastic T cell lymphoma, EBV-associated 
diffuse large B cell lymphoma, acute myeloid 
leukemia) and complications of immunological 
dysregulation in three patients. One of the patients has 
recovered with full reconstitution of the immune system 
and is off any treatment. Three patients experienced a 
remission of the condition they were transplanted for 
but still require immunoglobulin substitution. Two 
patients being transplanted for profound 
immunodeficiency and severe immunedysregulation 
died from overwhelming infections within the first 
three months after HSCT. One patient has a follow-up 
of less than three months. 

Conclusion: HSCT can be a curative approach in 
selected PAD patients, however, the patient selection 
criteria as well as the transplantation procedure need to 
be further assessed for optimal long-term outcome. 
 
 
886 ABATACEPT AS A NOVEL THERAPEUTIC 
AGENT FOR GLILD AND AUTOIMMUNITY IN 
PATIENTS WITH CVID 

M. Jordan1, H. Haines2 
1Pediatrics, Cincinnati Children's Hospital, Cincinnati, 
OH, 21 Dept. of Pediatrics, Division of Hematology and 
Oncology, University of Alabama School of Medicine, 
Birmingham, AL, USA 

Granulomatous-lymphocytic interstitial lung disease, or 
GLILD, is a term which describes a spectrum of 
interstitial lung disorders which are a major cause of 
morbidity and mortality in patients with CVID. 
Unfortunately, therapeutic options for GLILD are often 
unsatisfactory. We report 3 patients with CVID and 
biopsy proven GLILD, which have been successfully 
treated with abatacept for up to 5 years. Patients 1 and 2 
each presented with hypogammaglobulinemia, multiple 
autoimmune features, lymphocytic interstitial lung 
disease, and severely compromised lung function (FVC, 
FEV, and DLCO at around 50% of predicted). Patient 3 
is the younger sibling of patient #1 who had recent 
onset, biopsy proven GLILD. In all 3 cases, there was 
substantial or complete resolution of nodular/interstitial 
infiltrates on CT and normalization of PET-CT within 6 
months. Within 1 year, pulmonary function tests 
substantially improved or normalized in patients 1 and 
2, and a marked clinical improvement was apparent. 
Patient 1 also experienced resolution of severe, non-
infectious hepatitis, while patients 1 and 3 experienced 
resolution of chronic diarrhea. Patient 2 experienced 
gradual resolution of uveitis and red blood cell 
autoantibodies. Patients 1 and 2 have experienced no 
increase in infections during the 3-5 years that they 
have remained on therapy with abatacept. Patient #3 
has experienced a modest increase in sinopulmonary 
infections, though it is unclear whether this is 
attributable to her underlying disease process. In 
conclusion, abatacept appears to be a promising 
therapeutic option for patients with CVID and severe 
lymphoproliferative/ autoimmune complications. 
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72 OUTCOME OF HAEMATOPOIETIC STEM 
CELL TRANSPLANTATION IN PATIENTS 
WITH MAJOR HISTOCOMPATIBILITY CLASS 
II DEFICIENCY AT A NATIONAL CENTRE 

P. Maggina1, Z. Nademi1, D. Barge1, S. Hambleton1,2, 
T. Flood1, A.J. Cant1,2, M. Abinun1,2, M. Slatter1,2, A. 
Gennery1,2 
1Paediatric Immunology, Newcastle Upon Tyne 
Hospitals NHS Trust, 2Institute of Cellular Medicine, 
Newcastle University, Newcastle upon Tyne, UK 

Introduction: MHC class II deficiency impairs CD4 T-
cell differentiation, antigen presentation, with defective 
cellular and humoral immunity. The clinical spectrum 
includes severe recurrent infections and autoimmunity, 
usually fatal during childhood. HSCT is curative, but 
survival worse compared to other immunodeficiencies. 
 
Objective: Identify risk factors for impaired survival 
after HSCT for MHC class II deficiency. 
 
Methods: Retrospective case note analysis of MHC 
class II deficiency HSCT patients since 1996. 
 
Results: Ten patients identified, median age at 
presentation, diagnosis and transplantation was 5 
months (range 1-15), 7.5 months (range 1-84) and 10 
months (range 1-90) respectively. Two siblings 
diagnosed late at 2 and 7 years - both developed 
macrophage activation syndrome, the older also had 
polyarticular juvenile idiopathic arthritis. Two died pre-
transplant; one HHV6 hepatitis and one severe 
encephalopathy secondary to HHV6 encephalitis. All 
patients had ≥1 infection pre-transplant, most 
commonly Pneumocystis jiroveci, CMV or HHV-6 
respiratory infections. Five received matched sibling or 
family marrow, 3 MUD. Two received Bu/Cy, 5 
Treo/Cy or Flu and 1 Flu/Melph. Four developed skin 
GvHD ≤ grade II, 1 chronic skin GvHD. Five of 8 
transplanted survived. Three with >1.5 years follow up, 
have discontinued IVIG and antibiotic prophylaxis and 
responded to vaccinations. Two required 2nd HSCT, 1 
died. Three died post-HSCT from infection related-
pneumonitis (HHV6, CMV, RSV). 
 
Conclusions: HSCT cures MHC class II deficiency 
with 62% survival in this cohort and good longterm 
graft function and vaccine response. Survival was 
related to severity of complications pre-HSCT, mainly 
HHV-6 infection. GvHD was not a major complication. 
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Rubinstein4, J. Puck5, S. Gupta6, W. Engl7, H. Leibl7, B. 
McCoy7, D. Gelmont8, R.I. Schiff8, rHuPH20-
facilitated IGSC Study Group 
1Allergy Associates of the Palm Beaches, North Palm 
Beach, FL, 2DallasAllergyImmunology, Dallas, TX, 
3IMMUNOe Health Centers, Centennial, CO, 4Albert 
Einstein College of Medicine and Montefiore Hospital, 
Bronx, NY, 5University of California San Francisco, 
San Francisco, 6University of California Irvine, Irvine, 
CA, USA, 7Baxter BioScience, Vienna, Austria, 8Baxter 
BioScience, Westlake Village, CA, USA 

Introduction: Human IG with rHuPH20 (IGHy) 
improves bioavailability compared with IGSC, thereby 
reducing the need for the multiple infusion sites and the 
weekly dosing of IGSC while and permitting infusion 
rates and frequencies equivalent to IGIV 
administration.  
 
Objectives: To present final tolerability and efficacy 
data from a pivotal phase 3 trial of IGHy in patients 
with PI. 
 
Methods: Patients were treated IV for 3 months at pre-
study doses/frequency, followed by SC-administration 
of the rHuPH20 component of IGHy at a dose of 75 
U/g IgG. This was immediately followed by IgG, 10% 
infusion at 108% of the weekly equivalent IGIV dose 
via the same SC site. Patients received IGHy for 12 
months.  
 
Results: Eighty-three patients received 1359 IGHy 
infusions; the mean dose was 616 mg/kg/4 weeks. The 
median number of infusion sites/4 weeks was 1.09. 
Ninety-eight percent of infusions were completed 
without a change in rate due to adverse drug reactions 
(ADRs). There were no serious ADRs. The rate of local 
ADRs was 0.203/infusion. Median rate of temporally 
associated systemic adverse events was 8.3% for IGHy 
vs. 25% for IGIV. The annual rate of serious bacterial 
infections (primary endpoint) was 0.025 (2.97 for all 
infections). 
 
Conclusion: IGHy was effective in terms of infection 
rates in patients with PI. The majority of patients 
received a 3-4 weekly dose in 1 site without a change in 
rate due to ADRs. IGHy was effective and well 
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tolerated at infusion volumes, intervals and rates 
comparable to pre-study administration. 
 
 
250 PHARMACOKINETICS OF HUMAN 
IMMUNOGLOBULIN G, 10%, ADMINISTERED 
INTRAVENOUSLY (IGIV), SUBCUTANEOUSLY 
(IGSC) OR FACILITATED SUBCUTANEOUSLY 
WITH RECOMBINANT HUMAN 
HYALURONIDASE (IGHY) IN PATIENTS WITH 
PRIMARY IMMUNODEFICIENCIES 

R.L. Wasserman1, I. Melamed2, M. Stein3, A. 
Rubinstein4, J. Puck5, S. Gupta6, W. Engl7, H. Leibl7, B. 
McCoy7, D. Gelmont8, R.I. Schiff8, IGSC, 10% 
rHuPH20 Study Group 
1DallasAllergyImmunology, Dallas, TX, 2IMMUNOe, 
Centennial, CO, 3Allergy Associates of the Palm 
Beaches, North Palm Beach, FL, 4Albert Einstein 
College of Medicine and Montefiore Hospital, Bronx, 
NY, 5University of California, San Francisco, 
6University of California, Irvine, CA, USA, 7Baxter 
BioScience, Vienna, Austria, 8Baxter BioScience, 
Westlake Village, CA, USA 

Introduction: Immunoglobulin infusion, facilitated 
subcutaneously with recombinant human hyaluronidase 
(IGHy) improves bioavailability (area under the 
concentration-time curve [AUC]) vs IGIV, compared to 
IGSC vs IGIV, thereby decreasing need for multiple 
infusion sites and permitting infusion rates and 
treatment frequencies equal to IGIV.  
 
Objective: To report the final pharmacokinetic analysis 
from a phase 3 study of IGHy in patients with primary 
immunodeficiencies (PI). 
 
Methods: Patients continued with their pre-study IGIV 
dosage and frequency, followed by 12-month IGHy 
treatment. 75 U of rHuPH20/g IgG was given SC 
followed by IgG 10% (108% of IGIV dose). IgG dosing 
was adjusted based on trough level to target AUC 
equivalence to IGIV. Pharmacokinetic parameters of 
IGHy vs. IGIV and IGSC from the previous SC study 
are reported. 
 
Results: Of the 83 patients treated with IGHy, 
pharmacokinetic analysis was performed on 60 patients 
aged ≥12 years. Ratio of IGHy to IGIV dose to achieve 
an equivalent AUC was 108%. AUCIGHy/AUCIGIV was 
pharmacokinetically-equivalent at 93.3%. IGHy 
required a lower dose than IGSC to reach the same 
AUCIGIV. Median IgG peaks (mg/dL) were 1550 using 
IGHy vs 2190 and 1410 for IVIG and IGSC, 
respectively. Median trough using IGHy was 1040 vs 
1010 and 1260 for IGIV and IGSC, respectively.  

Conclusion: At 3-4-week intervals, IGHy provided 
bioavailability (per AUC) similar to IGIV at a lower 
median dose compared with IGSC. IGHy provides a 
lower peak IgG concentration compared with IGIV, 
similar to weekly SC, with trough levels similar to 
every 3- or 4-week IGIV treatment. 
 
 
288 ESTIMATING THE PROTECTIVE 
CONCENTRATION OF ANTI-
PNEUMOCOCCAL CAPSULAR 
POLYSACCHARIDE ANTIBODIES IN 
PAEDIATRIC PATIENTS WITH PRIMARY 
IMMUNODEFICIENCY DISEASE (PID) 
TREATED WITH INTRAVENOUS 
IMMUNOGLOBULIN (MULTIGAM®) 

D. Tuerlinckx1, B. Florkin2, I. de Schutter3, C. 
Chantrain4, F. Haerynck5, P. Philippet6, R. Laub7, A. 
Ferster8 
1Université Catholique de Louvain, Yvoir, 2Université 
de Liège, Liège, 3Vrij Universiteit Brussels, 4Université 
Catholique de Louvain, Brussels, 5Universiteit of Gent, 
Gent, 6CHC Espérance, Liège, 7Red Cross CAF DCF, 
8Université Libre de Bruxelles, Brussels, Belgium 

Introduction: S.pneumoniae diseases are an important 
public health problem worldwide. Appropriate 
intravenous immunoglobulin (IVIG) replacement 
therapy in PID patients is important in preventing 
severe bacterial infections. How to estimate the trough 
level of protective anti-pneumococcal antibodies 
(APAb) is not established. Based on vaccine-efficacy 
studies, the APAb minimum protective levels (0.35/ 0.2 
mg/ml according ELISA conditions) were determined 
(WHO, 2008).  
 
Objective: A statistical assessment was performed of 
peak and trough specific APAb contents, in IVIG-
treated PID paediatric patients in the context of a GCP 
prospective, multicenter, open label clinical study.  
 
Methods: Twenty-two patients were treated during 6 
consecutive IVIG infusions. Multigam® is produced 
from donations collected in Belgium. Peak and through 
APAbs were determined in plasma patients and in IVIG 
batches by a validated high-throughput quantifying 
process using 16 specific ELISAs ±22F-preincubation.  
 
Results: In conditions known to measure protective 
APAbs against invasive pneumococcal disease, 90% 
trough patient samples contain ≥0.35 µg/ml for most 
serotypes, 88-85% of the samples for 9N, 1, 3 and 70-
69% for 4 and 12F. With an additional 
22Fpreabsorption, 90% trough patient samples contain 
≥ 0.2 µg/ml for most serotypes, 87% for APAb1 and 65 
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to 33% for APAb 9V, 4 and 12F. All peak values 
complied with the WHO thresholds. Trough GMC 
APAbs 14, 6B, 19A, 19F concentration were ³1 µg/ml, 
a level thought to protect against pneumonia. A good 
relation was found (P< 0.001) between APAbs trough 
levels and their contents in IVIG.  
 
Conclusion: IVIG-treated patient plasma contains the 
required protective serospecific APAb levels against 
IPD. 
 
 
713 SAFETY AND TOLERABILITY OF HUMAN 
IMMUNE GLOBULIN SUBCUTANEOUS (IGSC), 
20%: INTERIM ANALYSIS OF A PHASE 2/3 
STUDY IN PATIENTS WITH PRIMARY 
IMMUNODEFICIENCIES (PI) 

G. Krivan1, V. Gulácsy2, M. Borte3, R. Ganschow4, T. 
Harrer5, W. Engl6, H. Leibl6, B. McCoy6, L. Yel7, 20% 
IGSC Study Group 
1Szent László Hospital, Budapest, 2University of 
Debrecen, Medical Health and Science Center, 
Debrecen, Hungary, 3ImmunoDeficiencyCenter Leipzig 
(IDCL) at Klinikum St. Georg gGmbH, Leipzig, 
4University Medical Center Hamburg-Eppendorf, 
Hamburg, 5Medical Clinic 3, University Hospital, 
Erlangen, Germany, 6Baxter BioScience, Vienna, 
Austria, 7Baxter BioScience, Westlake Village, CA, USA 

Introduction: Immunoglobulin (IG) products 
formulated at higher protein concentrations allow for 
smaller subcutaneous (SC) infusion volumes compared 
with less concentrated products. IGSC, 20% is a new 
ready-for-use, sterile, liquid preparation of highly 
purified, functionally intact human IgG formulated 
specifically for SC administration. In order to develop 
IGSC, 20% as a treatment option, a phase 2/3 study was 
initiated in patients with PI in Europe. 
 
Objective: To report safety and tolerability results from 
an interim analysis of a data snap-shot in July 2012. 
 
Methods: This is a prospective, open-label, non-
controlled, multicenter study in approximately 47 
patients with PI aged ≥2 years. Study duration is as 
follows: Epoch 1; IGSC 16% or IVIG 10% treatment 
for 3 months at pre-study doses and intervals, and 
Epoch 2; treatment period with once-weekly IGSC 20% 
for 12 months. Twenty-three of twenty-seven patients 
who have started on the study are currently in Epoch 2. 
During the study, IgG trough levels >5 g/L are to be 
maintained. The primary endpoint is acute serious 
bacterial infection rate. Efficacy, safety, and 
pharmacokinetic parameters will be evaluated at study 
completion. 

Results: The interim analysis will include number and 
rate of serious or severe related AEs; temporally 
associated local or systemic AEs classified by severity; 
all infections; number of infusions; percentage of 
infusions requiring adjustment or not completed. 
Additionally, infusion volumes per site and tolerability 
as well as IgG trough levels will be assessed.  
 
Conclusion: Data assessing the safety and tolerability 
of IGSC 20% in patients with PI will be reported. 
 
 
741 POSACONAZOLE AS SUPPRESSIVE 
ANTIFUNGAL THERAPY IN CHILDREN WITH 
CHRONIC GRANULOMATOUS AND INVASIVE 
FUNGAL DISEASE 

P. Soler-Palacín1,2, A. Papaleo1, F. Caracseghi1, A. 
Martín-Nalda1, E. Roselló2,3, G. Casals4, C. Figueras1 
1Pediatric Infectious Diseases and Immunodeficiencies 
Unit, Vall d'Hebron University Hospital, 2Universitat 
Autònoma de Barcelona, 3Microbiology Department, 
Hospital Universitari Vall d'Hebrón, 4Servei de 
Farmacologia i Toxicologia, Hospital Clínic, 
Barcelona, Spain 

Introduction: Invasive fungal disease (IFD) is a feared 
complication in CGD patients. Posaconazole (PSZ) has 
been used as rescue therapy in this setting, but data on 
its usefulness as primary or secondary prophylaxis are 
scarce. Routine therapeutic drug monitoring (TDM) is 
desirable in children receiving PSZ. Trough levels are 
currently recommended to be > 0.5-0.7 µg/ml. 
 
Objective: To describe the efficacy, tolerability and 
compliance of PSZ as suppressive therapy in our CGD 
paediatric cohort, emphasizing the importance of TDM.  
 
Methods: Data from all patients who suffered an IFD 
in the last 10 years were collected. Patients were 
initially receiving PSZ following pediatric preliminary 
dosing recommendations. PSZ-Ctrough levels were 
quantified using HPLC and considered to be effective if 
>0.5 µg/ml. Initial dosage was proportionally adjusted 
to reach this target level, depending on tolerability.  
 
Results: Eight out of 20 children presented at least one 
episode of IFD, two of them under primary prophylaxis 
with itraconazole. When PSZ was instituted as 
suppressive therapy, plasma levels were under target at 
least once in five patients, thus dosage adjustment was 
needed. During the study period, only one patient 
presented a new IFD episode (Scedosporium 
apiospermum invasive pulmonary infection), despite 
PSZ-Ctrough levels of 0.57µg/ml and the strain has been 
inhibited in vitro by posaconazole (MIC: 0.19 µg/ml). 
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No significant adverse events were recorded. 
Compliance was 100%. 
 
Conclusions: Posaconazole is an effective suppressive 
therapy in patients with CGD and a PSZ-susceptible 
IFD. Routine PSZ TDM seems recomendable and we 
may suggest the need to achieve higher PSZ-Ctrough. 
 
 
769 INTRAVENOUS IMMUNOGLOBULIN 
TREATMENT INCREASES REGULATORY T 
CELLS IN HEART RECIPIENTS AFTER ANTI-
IL2-RECEPTOR INDUCTION THERAPY 

E. Sarmiento1, N. Lanio2, A. Gallego1, J. Palomo3, J. 
Fernandez-Yañez3, E. Fernandez-Cruz1, J. Carbone1 
1Immunology, Gregorio Marañon Hospital, Madrid, 
2Immunology, Hospital Universitari Son Espases, 
Palma de Mallorca, 3Cardiology, Gregorio Marañon 
Hospital, Madrid, Spain 

Introduction: The role of T regulatory cell (Treg) 
epitopes (Tregitopes) found to be contained in both the 
Fab and Fc regions of IgG as immunomodulating 
agents that are capable of specifically activating Treg 
has recently been suggested. We studied the 
immunereconstitution of Treg during administration of 
intravenous immunoglobulin (IVIG) in heart recipients.  
 
Methods: 38 heart recipients who received 2 doses of 
the anti-IL2-receptor monoclonal antibody 
(Daclizumab) as induction therapy were included in the 
study. Eight patients received IVIG replacement 
therapy due to post-transplant severe infection and IgG 
hypogammaglobulinemia combined with conventional 
antimicrobial therapy. IVIG at a dose of 300-400 
mg/kg/month was started before the first month after 
transplantation. 30 heart recipients without IVIG 
therapy were evaluated as controls. Other clinical 
characteristics were similar in both groups. We 
determined percentages of Treg in peripheral blood by 
four-colour flow cytometry. Definition of Treg: 
CD4+CD25highCD127lowFoxP3+.  
 
Results: The percentages of Treg were similar before 
transplantation (7.02±1.02 vs 6.80±2.60%, p=0.72) in 
both groups, but were significantly higher in IVIG 
treated patients relative to controls at 1 month 
(3.72±3.11 vs 1.91±0.77%, p=0.022) and 3 months 
(4.95±1.89 vs 2.81±1.94%, p=0.036) after 
transplantation. Reconstitution of IgG levels was 
demonstrated in the IVIG group. Serum levels of 
immunosuppressive drugs were similar in both groups 
at all studied points. The frequency of rejection after 
IVIG therapy was similar in both groups. 

Conclusion: Our results highlight a novel mechanism 
of action of IVIG and provide new information to better 
understand the potential role of IVIG as an 
immunomodulatory tool. 
 
 
859 FAVOURABLE OUTCOME IN 47 PATIENTS 
WITH CHRONIC GRANULOMATOUS DISEASE 
AFTER BUSULFAN-BASED REDUCED 
TOXICITY CONDITIONING AND 
ALLOGENEIC HEMATOPOIETIC STEM CELL 
TRANSPLANTATION 

T. Güngör 

Division of BMT, University Children's Hospital, 
Zürich, Switzerland 

Efficacious reduced toxicity conditioning regimens for 
allogeneic HSCT of high-risk CGD patients are under 
investigation. Fourty-seven CGD patients (n=28 X-
linked; n=19 autosomal-recessive) underwent HSCT 
after conditioning with 180 mg/sqm fludarabine (d-8 to 
-3), rabbit ATG (Fresenius: 40 mg/kg; d-4 to -1 or 
Genzyme: 7.5 mg/kg, d-5 to -3) or alemtuzumab (0.5-
0.6 mg/kg; d-8 to -6), and submyeloablative doses of 
busulfan (d-5 to -3). At transplant, the majority of 
patients (36/47; 77%) suffered from overt infectious or 
inflammatory disease manifestations. HSCT was 
performed at a median age of 12.5 years (1-39 ys) using 
related (n=18) or unrelated donors (n=29). Bone 
marrow (n=39) and PBSC (n=8) served as stem cell 
sources. Pharmacokinetic (PK) monitoring for busulfan 
was performed in 37 (79%) patients aiming at a 
targeted submyeloablative cumulative area under the 
curve (AUC) of 45-65 mg/Lxh. In 10 patients, where 
PK monitoring was not feasible, 30-50% reduced 
busulfan doses (6.4-12.8 mg/kg, median 9.5 mg/kg) 
were administered. Conditioning was well tolerated. 
Neutrophil and platelet engraftment was observed after 
a median of +19 and +21 days, resp. After a median 
follow-up of 13 months (range 4-104), the rate of acute 
GVHD grade III-IV and chronic limited GvHD are 6% 
(3/47) and 9% (4/43), resp. The overall and event free 
survival rates are 96% and 92%, resp. All surviving 
patients currently exhibit stable >90% myeloid donor 
chimerism and pre-existing infectious and 
inflammatory lesions have cleared off. This protocol 
provides little short-term toxicity and excellent cure 
rates in pediatric and adult CGD patients. 
 
 
428 BIOAVAILABILITY OF IGG 
ADMINISTERED BY THE SUBCUTANEOUS 
ROUTE 

M. Berger1, S. Jolles2, J. Orange3, J. Sleasman4 
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1Clinical Research & Development, CSL Behring LLC, 
King of Prussia, PA, USA, 2Department of Medical 
Biochemistry and Immunology, University Hospital of 
Wales, Cardiff, UK, 3Division of Immunology, 
Children's Hospital of Philadelphia, Philadelphia, PA, 
4Department of Pediatrics, University of South Florida, 
St. Petersburg, FL, USA 

Introduction/objective: We compared bioavailabilities 
of different subcutaneously administered IgG (SCIGs) 
to determine if dose adjustments are necessary when 
switching products. 
 
Methods: We compared published data on dose 
adjustments of different SCIGs, serum IgG levels in 
patients switching SCIGs, and data from pooled 
analyses of rising serum IgG levels with increasing 
doses of SCIGs vs. intravenously administered IgG 
(IVIGs).  
 
Results: Bioavailabilities calculated using the formula: 
Bioavailability (%) = AUC(SCIG) ÷ AUC(IVIG) x 100 
/ dose ratio, were: Gamunex® 64.9%, Hizentra® 65.5%, 
Gammagard® 67.0%, Vivaglobin® 69.4%. Linear 
regression analyses of recent large pooled-data reviews 
showed that the mean increase in serum IgG levels 
resulting from a 0.1 g/kg/month increment in the SCIG 
dose corresponded to 69.8% of that with the same 
increment in the IVIG dose (0.84 g/L vs. 1.21 g/L). In 
an EU study (N=19) the mean serum IgG levels with 
the same doses of other SCIGs and Hizentra® were 
8.4±1.4 g/L and 8.3±1.2 g/L, respectively (p=NS). In a 
US study (N=19) the mean serum IgG levels with 
0.15±0.06 g/kg/week of Vivaglobin® and 0.155±0.06 
g/kg/week of Hizentra® were 11.4±2.5 g/L and 
11.6±3.1 g/L, respectively (p=NS). The lack of any 
change in serum IgG levels when switching SCIGs 
implies no difference in their bioavailabilities. 
 
Conclusions: Bioavailabilities of different SCIGs fall 
within the range of 66.7±2.7%. Decreased 
bioavailability appears to be a basic property of SCIGs 
and not a result of the manufacturing process or product 
concentration. Since serum IgG levels do not vary when 
patients switch products at the same dose, dose 
adjustments are not necessary. 
 
 
556 SUBCUTANEOUS IMMUNOGLOBULIN 
THERAPY FOR PATIENTS WITH PRIMARY 
IMMUNODEFICIENCY PROVIDES ECONOMIC 
VALUE ACROSS A WIDE RANGE OF DOSING 

A. Zbrozek1, A. Hubsch2, J. Baggish1, E. Haddad3 

 

1CSL Behring LLC, King of Prussia, PA, USA, 2CSL 

Behring AG, Bern, Switzerland, 3Université, Montreal, 
QC, Canada 

Introduction: Economic value of subcutaneous 
immunoglobulin therapy (SCIG) vs. intravenous (IVIG) 
in the treatment of primary immunodeficiency has been 
questioned. 
 
Objectives: This study provides a comprehensive 
evaluation of pharmacoeconomic factors in switching 
from IVIG to SCIG.  
 
Methods: Pharmacoeconomic modeling from payer 
perspective over one year of SCIG vs. IVIG was 
conducted. A 65 kg patient on IVIG dosed 0.48 g/kg 
every 4 weeks was modeled for the switch to SCIG at 
0.120 g/kg/week (1:1). Current price differences were 
$3-10/g (US) and €3-10/g (EU). At-home IG infusions 
avoid 13 annual in-center infusion days, saving 
$1,698/€1,290 per patient in costs. We also modeled a 
switch from IVIG dosed 0.568 g/kg every 4 weeks to 
SCIG 0.213 g/kg/week (1.5:1). The 1.5:1 dosing 
resulted in additional annualized benefits per patient of 
2.42 fewer infections (mean $8,684 per episode), 3.28 
fewer hospital days, and 24 fewer days of antibiotics.  
 
Results: Value of SCIG dosing 1:1 ranged from annual 
net savings of €73.20 to net additional cost of €2,766 
per patient. Additional cost translated to €212.77 spent 
per day avoided in the infusion center. SCIG dosing 
1.5:1 led to net direct medical cost savings of $663-
4,023 per patient which depended on the cost of 
infections avoided.  
 
Conclusions: SCIG vs. IVIG at 1:1 dosing either saves 
costs or is cost-effective over a wide range of IVIG 
prices. 1.5:1 dosing of SCIG is cost-saving by avoiding 
additional infections. These results support dosing 
being individualized based on the patient's clinical 
condition. 
 
 
676 COMPARISON OF IG-RELATED ADVERSE 
EFFECTS IN ADULTS TREATED WITH IVIG 
AND SCIG 

P. Tartaro, M. Gazzola, V. Ferri, A. Parolo, F. Cinetto, 
N. Compagno, G. Semenzato, C. Agostini 

Department of Medicine - Clinical Immunology, 
University, Padova, Italy 

Introduction: Intravenous (IVIg) and subcutaneous 
(SCIg) represent the main substitutive approaches for 
the prevention of infectious events in 
hypogammaglobulinaemias. The risk of adverse 
reactions of both approaches has been largely evaluated 
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in primary immunodeficiences but not in secondary IgG 
defects. 
 
Objective: To compare incidence and entity of 
immunoglobulin infusion-related adverse reactions after 
SCIg or IVIg therapy in primary (CVID e Bruton) and 
secondary hypogammaglobulinaemias (33 Chronic 
Lymphocitic Leukemia or Non Hodgkin Lymphoma, 5 
Myeloma, 2 autoimmune disorders in chemotherapy 
and/or immunotherapy). 
 
Methods: The retrospective analysis was performed in 
40 patients with primary and 40 patients with secondary 
immunodeficiencies. We considered, as parameters, 
number and types of adverse reactions and need for 
premedication, both after IVIg and SCIg. Data obtained 
in 61 patients shifted from IVIg to SCIg were also 
compared. 
 
Results: A lower number of adverse reactions, in 
particular of serious adverse reactions, was observed 
after SCIg, both in primary and secondary 
hypogamaglobulinaemia. We also observed a reduced 
use of steroidal and/or antihistaminic pre-medication in 
patients treated with SCIg. In general terms, a lower 
number of adverse events and serious adverse reactions 
was observed in secondary hypogammaglobulinaemias. 
 
Conclusions: In adults SCIg is generally better 
tolerated than intravenous therapy. The lower incidence 
of adverse reactions in secondary immunodeficiencies 
is likely due to the impact of chemo- and immune-
therapy on patients' immune system. Taken together, 
our data suggest the possibility of a routinary use of 
SCIg therapy in patients with hematological 
malignancies and hypogammaglobulinaemia. 
 
 
847 PULMONARY ALVEOLAR PROTEINOSIS 
IN ADENOSINE DEAMINASE DEFICIENCY 

E. Grunebaum1, R. Dhanju1, C. Ackerley2, N. 
Palaniyar3, C.M. Roifman1 
1Immunology, 2Paediatric Laboratory Medicine, 
3Physiology & Experimental Medicine, Hospital for 
Sick Children, Toronto, ON, Canada 

Introduction: Inherited defects in adenosine deaminase 
(ADA) typically cause severe immunodeficiency in 
infancy. Additionally, we recently demonstrated that 
ADA-deficient patients suffer from non-infectious 
pulmonary alveolar proteinosis (PAP).  
Objectives: Characterize lung pathology in ADA-KO 
mice, which recapitulate many metabolic, immune and 
non-immune abnormalities observed in ADA-deficient 
patients.  

Methods: Lung histology and bronchoalveolar lavages 
(BAL) from 5-7, 10-12 and 16-18 days old ADA-KO 
mice and normal littermates were analyzed. Surfactant 
proteins (SP) -A and -D concentrations in BAL was 
assessed by Western blotting. Alveolar macrophages 
(AM) from the BAL were enumerated, characterized 
and their ability to engulf fluorescent beads was 
determined. ADA-KO mice were treated with PEG-
ADA enzyme replacement from 4, 7 or 10 days of life.  
 
Results: ADA-KO mice developed respiratory failure 
and hypoxia in the first few days of life, which 
worsened until their death at 21 days, even when 
maintained in pathogen free environment. The lungs of 
ADA-KO mice demonstrated marked alveolar 
dilatation, thickening of type I pneumocytes and 
progressive obliteration of alveolar space with PAS-
positive, diastase-resistant, lipo-proteinaceous material 
typical of PAP. Concentrations of SP -A and -D were 
decreased in BAL but normal in lung homogenates of 
ADA-KO mice. AM from ADA-KO lungs were 
activated and their numbers increased; however their 
apoptosis and phagocytosis capacity were unaffected. 
Treating ADA-KO mice with PEG-ADA from 4 or 7 
days, but not from 10 days of age, corrected the 
pulmonary abnormalities.  
 
Conclusions: Similar to ADA-deficient patients, ADA-
KO mice develop PAP that can be corrected by early 
enzyme replacement. 
 
 
58 IMMUNOSUPPRESSIVE ACTIVITY OF 
HYDNORA ABYSSINICA A. BRAUN EXTRACTS 
AND ITS ISOLATED COMPOUNDS 

W.S. Koko1, M.A. Mesaik2, R. Ranjit3, M. Galal1, M.I. 
Choudhary3 
1Microbiology, Medicinal and Aromatic Plants/ 
National Center for Research, Khartoum, Sudan, 2Dr. 
Panjwani Center for Molecular Medicine and Drug 
Research, 3H. E. J. Research Institute of Chemistry, 
International Center for Chemical Sciences, University 
of Karachi, Karachi, Pakistan 

Introduction: Immunosuppressive drugs are 
commonly prescribed to prevent the rejection of 
transplanted organs, or to treat chronic inflammatory 
diseases. Hydnora abyssinica A. Braun (HA) 
distributed in central Sudan, where it used in Sudanese 
folk medicine for treatment of multiple of 
inflammation. 
 
Objectives: The present study was undertaken to 
investigate the immunomodulatory activity of HA, 
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whole plant ethanolic extract, and its secondary 
metabolites  
 
Methods: T lymphocyte proliferation, 
chemilumenscence and superoxide reduction assays. 
MTT cytotoxicity against 3T3 cell line was also 
evaluated for plant ethanolic extract and isolated 
compounds of the plant. 
 
Results: The bioactive guided on ethyl acetate fraction, 
obtained from 80% ethanolic extract of HA led to the 
isolation of the known phenolic derivatives with potent 
immunosuppressive activity. Catechin, (1), tyrosol (2) 
and benzoic acid, 3, 4, dihydroxy-, ethyl ester (3). Their 
structures were elucidated on basis of EI-MS, 1H NMR, 
13C NMR, UV and IR spectroscopic techniques. The 
crude 80% ethanolic extract of the plant has shown to 
possess potent immunosuppressive activity against 
reactive oxygen species (ROS) from both polymorph 
nuclear cells (PMNs) (45 - 90% inhibition) and 
mononuclear cells (MNCs) (30 -65% inhibition), T 
lymphocyte proliferation assay (70 - 93%inhibition) as 
well as potent inhibitory effect against superoxide 
production (42 - 71% inhibition) of concentrations 
(6.25 - 100 µg/mL).  
 
Conclusion: Catechin (1) was found the most potent 
immunosuppressive agent among all secondary 
metabolites examined and the causative agent of 
revealed activities. 
 
 
75 QUALITY OF LIFE AND EMOTIONAL 
FUNCTIONING IN CHILDREN WITH CHRONIC 
GRANULOMATOUS DISEASE 

T. Cole1, F. McKendrick2, P. Titman3, A.J. Cant1, M.S. 
Pearce2, C.M. Cale4, D. Goldblatt5, A.R. Gennery1 
1Institute of Cellular Medicine, 2Health & Society, 
Newcastle University, 3Dept of Psychosocial Services, 
Newcastle and North Tyneside NHS Trust, Newcastle 
upon Tyne, 4Clinical Immunology, 5Institute of Child 
Health, Great Ormond Street Hospital, London, UK 

Introduction: Chronic Granulomatous Disease (CGD) 
predisposes life-threatening infections and 
inflammation. Haematopoietic stem cell transplant 
(HSCT) can cure CGD. Chronic illness reduces quality 
of life. Children with haematological malignancies 
report improved quality of life post-HSCT. There are 
no data for children with CGD.  
 
Objectives: Quality of life and emotional well-being 
evaluation in CGD children treated conventionally or 
transplanted. 

Methods: Parents and children completed the Pediatric 
Quality of Life Inventory (PedsQL) and Strengths and 
Difficulties Questionnaires (SDQ). Mean scores were 
compared with published UK norms, and those that had 
or had not undergone HSCT. 
 
Results: 45 parents completed PedsQL (children aged 
3-16), 38 completed SDQ (children aged 5-16). 18 post-
HSCT, median age 10 years. HSCT survival 90% - 2 
died without completing questionnaires. Median CGD-
life years for non-transplant group 8.5 (range 3-16, total 
259 years). HSCT group were median 3.9 years post-
HSCT (range 1-9, total 66 years).Parent and self-
reported quality of life for non-transplanted children 
was significantly lower than healthy children. Parents 
reported increased emotional difficulties compared to 
published norms. PedsQL and SDQ scores for 
transplanted children were not significantly different 
from healthy norms.  

 
[Results] 

 
Conclusions: Quality of life is reduced in CGD. 
Transplanted patients have quality of life comparable to 
levels reported in healthy children. This data will help 
inform families when deciding about treatment. 
 
 
353 GENERATING A LENTIVIRAL GENE 
TRANSFER SYSTEM FOR HERMANSKY-
PUDLAK SYNDROME 

Y. Ikawa, R. Hess, H. Dorward, B.R. Gochuico, W.A. 
Gahl, F. Candotti 

NHGRI/NIH, Bethesda, MD, USA 

Introduction: Hermansky-Pudlak Syndrome (HPS) is 
an autosomal recessive disorder characterized by 
defective biogenesis of lysosome-related organelles 
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(LROs). Nine genetically subtypes are defined with 
clinical manifestations that include hypopigmentation, 
bleeding diathesis, pulmonary fibrosis (types 1, 2 and 
4), granulomatous colitis and neutropenia (type 2). 
Lytic granules can be reduced in number and function 
in lymphocytes from affected individuals, leading to 
recurrent infections in childhood. As a first step toward 
gene therapy for HPS and to shed light on the wide 
range of physiological processes affected in HPS, we 
are generating viral vectors for delivery of HPS genes. 
 
Objective: The goal of this project is to generate HPS 
gene transfer systems. 
 
Methods: As an initial model, we chose HPS type 1 
(HPS-1) and prepared a lentiviral (LV) construct 
carrying human HPS-1 cDNA under the control of a 
654 bp fragment of the ubiquitously acting chromatin 
opening element (UCOE). HPS-1 human dermal 
melanocytes (HDM) were used as target cells to study 
the effects of restoration of protein expression and 
function. 
 
Results: HPS-1 HDM were exposed to our HPS-1 
lentiviral vector at a multiplicity of infection (MOI) of 
10 in the presence of 8 ug/ml of polybrene. 
Approximately 47% of target cells were transduced. 
Functional characterization of gene-corrected cells is in 
progress. 
 
Conclusions: Lentiviral-mediated gene transfer results 
in effective HPS gene delivery into HDM and offers a 
model for future study of HPS pathophysiology and 
development of new therapeutic approaches. 
 
 
203 STEM CELL AND T-CELL GENE THERAPY 
USING SIN-LENTIVIRAL VECTOR IN TYPE 3 
FAMILIAL HEMATOPHAGOCYTIC 
LYMPHOHISTOCYTOSIS: A COMPARATIVE 
APPROACH 

J. Riviere1, T. Soheili1, E. Verhoeyen2, A. Galy3, A. 
Fischer1, G. de Saint Basile1, M. Cavazzana-Calvo1 
1Inserm U768, Hopital Necker, Paris, 2U758, ENS 
Lyon, Lyon, 3Inserm U951, Genethon, Evry, France 

Familial hematophagocytic lymphohistiocytosis (FHL) 
is the genetic form of hemophagocytic 
lymphohistiocytosis with an autosomal recessive form 
of inheritance and early onset. FHL is characterized by 
prolonged fever, hepatosplenomegaly and 
pancytopenia. Type 3 of FHL (FHL3) which accounts 
for 30-35 % of all FHL patients, results from mutations 
in UNC13D gene encoding Munc13-4 protein. 
Munc13-4 controls fusion of lytic granules with the 

plasma membrane in cytotoxic lymphocytes and its 
defect leads to impaired cytotoxic activity in T and NK 
lymphocytes. The only curative method for FHL3 is 
allogenic hematopoietic stem cell transplantation. For 
those patients without compatible bone marrow donor, 
gene therapy could represent a therapeutic option.  
 
Our study is based on a comparative analysis to 
investigate the efficacy and safety of stem cell and T-
cell gene therapy for FHL3. To this end we have 
generated SIN-lentiviral constructs expressing Munc13-
4 and used them to produce either VSVG or T-cell 
specific pseudotyped lentiviral vectors. We also could 
obtain functionally mature T cells in-vitro, derived from 
umbilical cord blood HSCs which respond to TCR 
stimulation and show cytotoxic effect. Using these 
approaches, we are now investigating whether Munc13-
4 gene transfer in FHL3 patient's cells could restore 
CD8 effector cytotoxic function.  
 
As T-cell transduction has potentially lower risk of 
insertional mutagenesis, the proof of feasibility of this 
strategy, which hopefully could be obtained within 3 
next mounts with further experiments in Jinx mice, 
could offer a safe therapeutic method not only for 
FHL3 patients but also for other genetic or acquired 
dysfunctions of T-Lymphocytes. 
 
 
417 LONG-TERM EFFICACY AND SAFETY OF 
HIZENTRA® AFTER A DOSE-EQUIVALENT 
SWITCH FROM SUBCUTANEOUS OR 
INTRAVENOUS REPLACEMENT THERAPY 

M. Borte1, M. Fasshauer1, E. Bernatowska2, M. Pac2, 
M. Serban3, M. Bataneant3, J. Neufang-Hüber4, J.-P. 
Lawo5, S. Jolles6 
1Department of Pediatrics, Municipal Hospital “St. 
Georg” Leipzig, Academic Teaching Hospital of the 
University of Leipzig, Leipzig, Germany, 2Department 
of Immunology, Child Health Institute, Clinic of 
Immunology, Warsaw, Poland, 3Department of 
Immunology, Clinica III Pediatrie 'Louis Turcanu', 
Temesvar, Romania, 4CSL Behring AG, Berne, 
Switzerland, 5CSL Behring GmbH, Marburg, Germany, 
6Department of Biochemistry and Immunology, 
University Hospital of Wales, Cardiff, UK 

Introduction: The European licensing Hizentra® 
(IgPro20) study in primary immunodeficiencies (PI) 
showed that a dose-equivalent switch resulted in serum 
IgG levels similar or higher compared to patients' 
previous IgG treatment. 
 
Objectives: The objectives of this study were to show 
that serum IgG levels could be maintained by weekly 
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Hizentra® administration over an extended study period 
of up to 42 months, and to collect long-term efficacy 
and safety data.  
 
Methods: This was a prospective, multicenter, open-
label, single-arm Phase III extension study in patients 
with PI. Patients from the pivotal study continued with 
the same weekly Hizentra® dose. Efficacy endpoints 
included maintenance of IgG trough levels, rate of 
overall and serious bacterial infections (SBIs), days 
missed off school/work, rate of hospitalization, and 
antibiotic use.  
 
Results: Forty patients aged 4-52 years received 5405 
infusions at a median IgG dose of 116 mg/kg (range 58-
136) for 148 weeks (range 9-166). The median serum 
trough IgG level achieved was 8.12 g/L (interquartile 
range: 7.15-8.74). The annualized rate of any infections 
was 3.33 events/patient, and that of SBIs, 0.048 
events/patient (upper 99% confidence interval, 0.125). 
Other clinical outcomes were also favorable: 6.8 days 
of work/school missed, 1.1 days of hospitalization due 
to infection, and 72.1 days on antibiotics were reported 
per patient/year. Fourteen patients experienced 18 
serious adverse events (AEs) that were unrelated to 
study drug; 0.09 AEs per infusion were reported. Local 
tolerability was very good, with 0.0013 AEs per 
infusion.  
 
Conclusions: Long-term Hizentra® treatment at stable 
doses resulted in sustained IgG levels and effective 
protection from infections. 
 
 
655 A SURVEY TO DETERMINE TREATMENT 
PREFERENCES AND QUALITY OF LIFE OF 
PATIENTS WITH HEREDITARY ANGIOEDEMA 

L. Diwakar1, A. Richter1,2, A. Huissoon1, S. Jolles3, T. 
El-Shanawany3 
1Immunology, Birmingham Heartlands Hospital, 
2Immunity and Infection, University, Birmingham, 
3Immunology, University Hospital of Wales, Cardiff, 
UK 

Introduction: New treatment options have become 
available for the acute management of Hereditary 
angioedema (HAE). While some centres have had 
success with home therapy, acute episodes in the UK 
are mainly managed in Accident and Emergency 
departments. The resulting delays in treatment may 
adversely affect patient outcomes.  
 
Objectives: To survey HAE patients regarding: 
 
· Disease control  

· Therapies used  
· Emergency management preferences  
· Quality of life (QoL)  
 
Methods: Persons with HAE at 2 large UK teaching 
hospitals were asked to complete a standardised SF-36 
QoL questionnaire alongside an additional 
questionnaire covering clinical and demographic data. 
We explicitly asked whether patients would like to 
administer emergency treatment at home and to give 
reasons for their choice.  
 
Results: This is the first survey of HAE patients in the 
UK aimed at understanding patient preferences as well 
as correlating QoL with disease control. 80 patients 
were identified and preliminary analysis of the first 20 
responses suggests that previous episodes of laryngeal 
or tongue angioedema resulted in significantly higher 
anxiety and lower social functioning scores. QoL 
scores, however, appear not to correlate with episode 
frequency. Over half of patients (53%) expressed a 
preference for home therapy for emergency 
management of HAE.  
 
Conclusions: With the advent of new treatments for 
HAE, this survey provides an important insight into 
patient preferences and factors affecting their quality of 
life. A preference for home therapy is emerging, and in 
the first instance, such treatment could be targeted to 
those groups who have poorer QoL scores. 
 
 
677 IDIOPATHIC COLITIS FOLLOWING 
HAEMATOPOIETIC STEM CELL 
TRANSPLANTATION FOR CHRONIC 
GRANULOMATOUS DISEASE: THREE CASES 
AT A NATIONAL CENTRE 

P. Maggina1, C. Stroud2, H. Bourne2, T. Cole1, M. 
Collin3, G. Jackson3, T. Flood1, D. Barge2, J. 
Mansfield4, S. Hodges5, G. Spickett2, A. Gennery1 
1Paediatric Immunology, 2Department of Immunology, 
3Department of Haematology, 4Department of 
Gastroenterology, 5Department of Paediatric 
Gastroenterology, Newcastle Upon Tyne Hospitals 
NHS Trust, Newcastle upon Tyne, UK 

Introduction: Colitis is a symptom of chronic 
granulomatous disease (CGD), with distinct histology 
and clinical course from inflammatory bowel disease 
(IBD). Haematopoietic stem cell transplantation 
(HSCT) cures CGD with resolution of infection and 
colitis (1). We noted patients developed colitis 
following HSCT for CGD. 
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Objective: To investigate clinical severity, course and 
cause of colitis in patients transplanted for CGD. 
 
Methods: Retrospective case notes search. 
 
Results: Three patients were identified, all of whom 
had CGD colitis pre-transplantation. Patients were 
transplanted at aged 5 (patient 1), 15 (patient 2) and 25 
(patient 3) years. Patient 1 received stem cells from an 
HLA-identical non-carrier sibling donor, patients 2 and 
3 from HLA-matched unrelated donors. All developed 
skin graft versus host disease (GVHD) grade I, but no 
gut GVHD. Colitis appeared in the first six months, two 
years and ten years post-HSCT, in patient 3, 2 and 1 
respectively. All patients presented with colitis post-
HSCT, characterised by episodes of increased bowel 
volume, occasionally with mucus or blood, without 
significant pain, but good appetite and weight gain. Gut 
histology revealed mild chronic colitis with granuloma 
formation in patients 1 and 3. None had evidence of gut 
GVHD; no infectious aetiology was revealed. All have 
good myeloid donor chimerism (2-100%, 1-75%) and 
responded well to immunosuppression. 
 
Conclusions: HSCT cures CGD colitis. 3/35 developed 
colitis at 0.5-10 years post-HSCT. The good myeloid 
chimerism suggests recurrence of CGD colitis is 
unlikely - the aetiology remains unexplained. 
 
References:  
 
1. Soncini E. et al. Br J Haematol 2009;145:73 
 
 
682 SUBCUTANEOUS IMMUNOGLOBULIN 
REPLACEMENT THERAPY IN 
LYMPHOPROLIFERATIVE DISORDERS 

N. Compagno, F. Cinetto, S.A. Di Maggio, P. Tartaro, 
A. Battisti, S. Foralosso, G. Semenzato, C. Agostini 

Department of Medicine - Clinical Immunology Unit, 
University, Padova, Italy 

Introduction: Intravenous immunoglobulin 
replacement therapy (IVIg) represents the standard 
treatment for hypogammaglobulinaemia secondary to 
B-cell lymphoproliferative disorders (LPDs), a frequent 
phenomenon after treatment with anti-CD20 mAb. 
Subcutaneous immunoglobulin infusion (SCIg) is an 
effective, safe and well-tolerated approach in primary 
immunodeficiencies, but no extensive data are available 
on their use in LPDs with hypogammaglobulinaemia.  
 
Objective and Methods: In this study we evaluated 
efficacy (serum IgG levels and number of 
infections/year) and safety (number of adverse events) 

of IVIg (250 mg/kg/4weeks) vs SCIg (70 mg/kg/week) 
replacement therapy in 35 patients with LPDs, 
previously treated with IVIg and shifted to SCIg. In 
addition, the impact of the two infusion methods on the 
quality of life (QoL) was compared.  
 
Results: Both treatments appeared to be effective in 
replacing defective Ig production (mean 3,86 g/L ± 1,67 
before therapy) although SCIg achieved significantly 
higher levels of IgG (6,08 g/L ± 1,09) comparing to 
IVIg (5,00 g/L ± 1,45; p < 0,05). Both infusion ways 
were effective in reducing the incidence of infectious 
events and, specifically, of serious infectious events. 
Noteworthy, SCIg reached a superior benefit, since SC 
administration was associated to an increased 
percentage of patients who did not complain of 
infectious events. As expected, we registered a lower 
number of adverse events with SCIg with respect to 
IVIg, with no Serious Adverse Events. Finally, we 
observed an improvement in health-related QoL 
parameters after the switch to SCIg.  
 
Conclusions: Our results suggest that SC 
immunoglobulin is safe and effective in adults with 
LPDs and hypogammaglobulinaemia. 
 
 
683 FIRST EXPERIENCE WITH PEGADEMASE 
BOVINE DURING PREGNANCY 

H. Chapdelaine1,2, F. Suarez1,2, A. Fischer1,3, O. 
Hermine1,2 
1CEREDIH, Centre de Référence Déficits Immunitaires 
Héréditaires, 2Adult Hematology, 3Pediatric Immuno-
Hematology Unit, Necker Hospital, Assistance 
Publique-Hôpitaux, Paris, France 

Introduction: Adenosine deaminase (ADA) deficiency 
can lead to a severe combined immunodeficiency with 
dysfunction of T, B and NK lymphocytes. First line 
therapy is hematopoietic cell transplantation from an 
HLA-compatible donor. When this treatment is not 
available, polyethylene glycol (PEG)-ADA , or 
pegademase bovine, replacement therapy can restore 
immune function. 
 
Objective: Describe safety and efficacy of PEG-ADA 
use during pregnancy. 
 
Results: A 24 year-old patient with ADA deficiency 
continued to receive PEG-ADA during pregnancy. 
Prior to pregnancy, she did not experience significant 
infectious events, while being taking trimethoprim-
sulfamethoxazole (TMP-SMX) 800mg/160 mg thrice a 
week, PEG-ADA 375 UI thrice a week and intravenous 
immunoglobulin 10 grams once a month. She presented 
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slight total, B and T-cell lymphopenia (Total 1100x106 

CD3+715x 06 CD 9+55x106). ADA and s-
adenosylhomocysteine hydrolase (SHA) catalytic 
activities were 428 nmol/min/mL (N:355-465) and 
0.066 nmol/mn/mgHb (N:0.08-0.12) . TMP-SMX was 
suspended during partuition. During the second 
trimester of her pregnancy, immune status was 
reassessed, revealing lower total lymphocyte count (500 
cells/mm3) . ADA and SHA activities were also 
diminished 305 nmol/min/mL and 0.05 
nmol/mn/mgHb. Since the patient remained without 
infection, the decision was taken to keep her on the 
same PEG-ADA dosage. Regular ultrasound 
investigations were normal. She underwent a planned 
caesarean delivery for breech presentation at 39 weeks 
or pregnancy. Both the mother and baby are in perfect 
health. 
 
Conclusion: This case report illustrates that the 
continuation of treatment with PEG-ADA during 
pregnancy is safe for the mother and the child. 
 
 
305 PATIENTS RECEIVING 
IMMUNOGLOBULINS FOR PRIMARY 
IMMUNODEFICIENCY EXHIBIT A HIGH 
LEVEL OF SATISFACTION. INTERIM 
RESULTS FROM THE VISAGES STUDY 

R. Jaussaud1, B. Bienvenu2, E. Hachulla3, G. Cozon4, 
C. Hoarau5, P. Clerson6, K. Pinachyan7, P. Cherin8, 
VISAGES Study Investigators 
1Internal Medicine & Infectious Diseases, CHU Robert 
Debré University Hospital, Reims, 2Internal Medicine, 
CHU Côte de Nacre University Hospital, Caen, 
3Internal Medicine, CHU Claude Huriez University 
Hospital, Lille, 4Clinical Immunology, CHU Edouard 
Herriot University Hospital, Lyon, 5Clinical 
Immunology & Allergology, CHU Bretonneau 
University Hospital, Tours, 6Orgamétrie biostatistiques, 
Roubaix, 7Immunotherapy Medical Affairs, 
Octapharma France, 8Internal Medicine, CHU Saint-
Antoine University Hospital, Paris, France 

Introduction: IgG replacement therapy for primary 
immunodeficiency patients (PID) may be provided by 
intravenous (IVIG) or subcutaneous (SCIG) infusions, 
either at hospital (HOSP) or at home (HOME). 
 
Objective: To investigate quality of life and 
satisfaction regarding IgG replacement therapy at 
enrolment in the observational longitudinal VISAGES 
study.  
 
Methods: Patients aged > 5 years with PID, receiving 
IgG for at least 3 months, entered the study. Quality of 

life was assessed with SF-36 (adults) and CHQ-PF50 
(children), satisfaction regarding treatment was 
evaluated with Life Quality Index (LQI). 
 
Results: Interim analysis involved 75 patients (mean 
age 33±21 years, 29% < 18 years old, 51% females) 
suffering mainly from common variable 
immunodeficiency (N=43) and IgG subclasses 
deficiencies (N=12) and receiving IgG for 6.9±7.4 
years. 48 patients had a history of switch: 35 from IVIG 
to SCIG and 13 from SCIG to IVIG. Over the previous 
12 months, 36 patients have been treated by IVIG alone 
(24 HOSP, 12 HOME); 31 by SCIG alone, all at home; 
and 8 by IVIG and SCIG successively. Only 6 patients 
experienced severe infections within the 12 months 
prior inclusion. Patients exhibited a high level of 
quality of life except for General Health dimensions of 
SF-36 and CHQ-PF50 and a high level of satisfaction 
regarding IgG whatever route or place of 
administration. 
 
Conclusion: PID patients exhibited high satisfaction 
level regarding IgG replacement therapy. Prospective 
follow-up will help to better describe modalities for 
switching route or place of administration. 
 
 
407 EFFICACY AND SAFETY OF HIZENTRA®, A 
SUBCUTANEOUS IMMUNE GLOBULIN, IN 
JAPANESE PATIENTS WITH PRIMARY 
IMMUNODEFICIENCY DISEASES 

T. Miyawaki1, H. Kanegane1, K. Imai2, M. Yamada3, 
H. Takada4, S. Nonoyama5, T. Ariga3, M. Bexon6, M. 
Rojavin7, M. Kobayashi8, T. Hara4 
1Department of Pediatrics, Graduate School of 
Medicine and Pharmaceutical Sciences, University of 
Toyama, Toyama, 2Department of Community 
Pediatrics, Perinatal and Maternal Medicine, Tokyo 
Medical and Dental University, Tokyo, 3Department of 
Pediatrics, Hokkaido University Graduate School of 
Medicine, Sapporo, 4Department of Pediatrics, 
Graduate School of Medical Sciences, Kyushu 
University, Hakata, 5Department of Pediatrics, 
National Defense Medical College, Tokorozawa, Japan, 
6CSL Behring AG, Berne, Switzerland, 7CSL Behring 
LLC, King of Prussia, PA, USA, 8CSL Behring K.K., 
Tokyo, Japan 

Introduction: Hizentra® (IgPro20) is approved in 
North America and Europe for subcutaneous 
immunoglobulin (SCIG) treatment of primary 
immunodeficiencies (PI). This is the first study of 
Hizentra® in Japanese patients.  
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Objective: To assess the efficacy and safety of 
Hizentra® in Japanese patients with PI. 
 
Methods: This prospective multicenter, open-label, 
single-arm Phase III study consisted of an intravenous 
immunoglobulin (IVIG) treatment period with 3 
infusions, followed by a 12-week wash-in/wash-out 
period and a 12-week efficacy period during which 
SCIG (Hizentra®) was given weekly at doses (median 
77.82 mg/kg/week, range 26.7-172.7) equivalent to 
those in the IVIG period. The primary endpoint was 
serum IgG level with SCIG therapy; secondary 
endpoints included rate of infection, hospitalization, 
antibiotic use.  
 
Results: Twenty-five patients (11 of them ≤16 years 
old) were enrolled; 24 completed the study. The 
primary objective was met: mean (±SD) serum IgG 
levels increased from 6.51±1.32 g/L in the IVIG period 
to 7.28±1.47 g/L in the SCIG efficacy period 
(geometric mean SCIG/IVIG ratio: 1.09; 90% CI: 1.06-
1.13). There were no serious bacterial infections. The 
rate of non-serious infections/patient/year was 2.98. 
Twenty-four patients experienced 267 adverse events 
(173 possibly related), the most common being local 
reactions of mild intensity. The mean life quality index 
total score increased from 53.7±19.5 at Week 1 (IVIG) 
to 71.5±15.1 at Week 24 (SCIG). 
 
Conclusions: This study confirms the results obtained 
in European and North American trials. Hizentra® 
treatment maintained high serum IgG levels, provided 
effective passive immunity in adults and children with 
PI to control most recurrent infections, and improved 
life quality. 
 
 
608 INNOVATIVE THERAPY TO INDUCE 
ALGLUCOSIDASE ALFA-SPECIFIC HUMORAL 
TOLERANCE IN A MURINE MODEL 

Y. Godfrin, M. Cremel, N. Guerin, F. Horand 

ERYTECH Pharma, Lyon, France 

Introduction: Pompe disease is a lysosomal storage 
disorder caused by deficiency in the enzyme acid α-
glucosidase (GAA). The administration of a 
recombinant GAA, the alglucosidase alfa (AGA), is the 
unique therapy currently approved. However due to its 
immunogenicity and the frequency of injections, the use 
of AGA is hampered by the occurrence of severe 
adverse reactions and/or reduced efficacy.  
 
Objective: In this context, our innovative approach is 
to use the properties of red blood cells (RBCs) to 

deliver specifically the AGA to antigen-presenting cells 
and induce antigen-specific immune tolerance. 
 
Methods: A hypotonic dialysis process was used to 
entrap AGA in RBCs. In order to stimulate RBC 
phagocytosis and favor organ targeting, RBCs were 
artificially aged with [bis(sulphosuccinimidyl)] suberate 
(BS3). Induction of specific tolerance was tested in 
mice. Animals were first intravenously injected three 
times with AGA, free form or entrapped in RBCs, 
before being sensitized to Ag using Cholera Toxin (CT) 
as adjuvant.  
 
Results: Three injections of AGA loaded in BS3-
treated RBCs induce a strong decrease in the specific 
humoral response normally induced after one and two 
injections of AGA with CT (98 and 90% IgG decrease, 
respectively). Furthermore, this tolerance induction is 
specific to antigen entrapped in RBCs and the mice 
remain fully responsive to CT stimulation.  
 
Conclusion: We have developed a promising strategy 
to induce an AGA -specific humoral response 
inhibition. After further investigations, this innovative 
RBC therapy could be used to induce or restore 
tolerance in Pompe disease patients who developed 
hypersensitivity reactions following repeated AGA 
administration. 
 
 
879 SERUM ANTIBODIES TO TETANUS, 
DIPHTHERIA, MEASLES, VARICELLA AND 
STREPTOCOCCUS PNEUMONIAE IN PATIENTS 
WITH PRIMARY IMMUNODEFICIENCY WHO 
HAVE BEEN TREATED WITH INTRAVENOUS 
IMMUNOGLOBULIN 

I. Gonzalez, F.A. Nobre, R. Simão, M.I. de Moraes-
Pinto, B.T. Costa-Carvalho 

UNIFESP, Sao Paulo, Brazil 

Intravenous immunoglobulin (IVIg) remains the 
mainstay treatment for patients with primary 
immunodeficiencies. Despite the importance of IVIg in 
conferring protection, few studies have determined 
levels of antibodies to specific pathogens in serum of 
these patients. We selected 21 patients with primary 
antibody deficiency. Over a period of 1 year, we 
collected 4 samples from each of these patients and 
from the IVIg that these patients had received. Samples 
of blood were taken immediately before 
immunonoglobulin infusion. Thirty-eight lots of six 
different commercial IVIg preparations were evaluated. 
The antibody levels to 6 antipneumococcal capsular 
antigen, diphtheria toxin, tetanus toxin, measles and 
varicella were measured by using commercial ELISA 
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kits. Serum IgG levels were quantified by 
nephelometry. The mean baseline IgG was 236mg/dL. 
The mean IgG level during the study was 778mg/dL. 
There were no differences in antibody levels to tetanus, 
diphtheria, measles and varicella within the commercial 
IVIg preparations, but there were variation in specific 
IgG levels between lots of the same preparation. There 
was considerable variation in specific antibody levels 
throughout the year in these patients. The tetanus, 
measles and varicella antibody measurements were all 
above the protective levels for all the patients. There 
were patients with suboptimal pneumococcal and 
diphtheria antibody levels. There was a significant 
correlation between pathogen-specific antibodies with 
total IgG levels to diphtheria and varicella, but there 
was no significant correlation to tetanus and measles. 
There was a significant correlation between serum 
specific antibodies with IVIg specific antibodies to all 
pathogens, but tetanus. 
 
 
505 MANAGEMENT OF PATIENTS WITH 
PRIMARY IMMUNODEFICIENCY UNDER 
CLINICAL PRACTICE CONDITIONS: INTERIM 
RESULTS OF THE SIGNS REGISTRY 

U. Baumann1, M. Hensel2, R. Gold3, M. Fasshauer4, D. 
Pittrow5, D. Huscher6, M. Stangel1, M. Reiser7, W. 
Kirch5, M. Borte8, for the SIGNS group 
1Paediatric Pulmonology, Allergy and Neonatology, 
Hannover Medical School, Hannover, 2Mannheimer 
Onkologie-Praxis, Mannheim, 3Department of 
Neurology, Ruhr-University Bochum, Bochum, 
4Paediatric Pulmonology, Allergy and Neonatology, 
Hospital St. Georg GmbH, Leipzig, 5Institute for 
Clinical Pharmacology, Medical Faculty, Technical 
University, Dresden, 6Epidemiology, German 
Rheumatism Research Centre, Belrin, 7PIOH, Praxis 
Internistische Onkologie, Cologne, 8Paediatric 
Rheumatology, Immunology and Infectiology, Hospital 
St. Georg GmbH, Leipzig, Germany 

Introduction and objective: We aim to describe the 
routine management of primary immunodeficiency 
(PID) patients with imunoglobulins (IgG). 
 
Methods: “Assessment of Immunoglobulins in a long-
term non-interventional study” (SIGNS, NCT 
NCT01287689) is an ongoing observational prospective 
cohort study in Germany documenting patients with 
primary and secondary immunodeficiencies who 
receive long-term IgG substitution therapy, and patients 
with neurological autoimmune disease who receive IgG 
in high doses for immunomodulation.  
 
Results: As of 4 April 2012, of a total of 409 in the 

database, 130 patients had PID (52% males, mean age 
32 ±22 years), of whom 53 were children. 59 patients 
(46%) had CVID, 11 (9%) XLA, 16 (12%) specific 
antibody deficiency with normo- or 
hypogammaglobulinemia, and 21 (16%) had isolated 
IgG subclass deficiency. 14 patients (11%) reported a 
familial history of autoimmune disease. Mean disease 
duration since diagnosis was 5.9 ±6.8 years.  
 
The majority of patients (n= 71; 66%) had received IgG 
substitution before entry into the registry. In these 
patients with previous IgG therapy, in the 12 months 
prior to baseline, 10 patients (19%) had no infections, 3 
(6%) had serious bacterial infections (SBI; 2 
pneumonia and 1 meningitis) and 40 (77%) had general 
infections. In patients without previous IgG therapy, 19 
patients (27%) had no infections, 2 had SBI 
(meningitis) and 50 (71%) had general infections. 
 
At study entry, the majority of patients received IgG at 
a maximum dose of 100-199 mg/kg (41%), 200-400 
mg/kg (22%), or > 400mg/kg (19%).  
 
Conclusions: A substantial fraction of patients with 
PID experienced infections. 
 
 
874 DEVELOPMENT OF A BIOLOGIC 
DRESSING FOR THE TREATMENT OF SKIN 
ULCERS ASSOCIATED TO HLA CLASS I 
DEFICIENCY 

D. Moraes-Vasconcelos1, A.O. Paggiaro2, C. Isaac2, 
R.L. Ribeiro3, A.C. Nicodemo4 
1Dermatology, 2Plastic Surgery, 3Gynecology and 
Obstetrics, 4Infectious Diseases, Faculdade de 
Medicina da Universidade, São Paulo, Brazil 

Human leukocyte antigen class I (HLA-I) deficiency is 
a rare disease (less than 30 reported cases in the world) 
with remarkable clinical and biological heterogeneity. It 
presents a 90-99% reduction reduction in the expression 
of HLA-I molecules. This syndrome is caused by 
defects in TAP-1, TAP-2 and Tapasin (MIM 604571). 
Although asymptomatic cases have been described, 
HLA-I deficiencies are usually characterized by chronic 
bacterial infections of the upper and lower airways, 
evolving to bronchiectasis, and also necrotizing 
granulomatous skin lesions. Treatment is addressed to 
controlling infections. Early and prolonged use of 
antibiotics should be performed at the first sign of 
infection. Some patients have benefited from 
immunoglobulin therapy.  
 
The lack of adequate treatments for the cure of disease 
associated with the fact we do not have as well effective 
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therapy for the necrotizing granulomatous lesions of the 
skin, directed us to look for alternatives for the 
treatment of these recalcitrant and disabling injuries. 
Considering the necessity of developing new skin 
substitutes for the treatment of major tissue loss in 
patients with deficiencies of MHC class I with large 
granulation tissue areas, it is proposed in this study the 
in vivo use of biological dressings made of denuded 
amniotic membranes as a substrate for the growth of a 
epidermal layer formed by keratinocytes of the patients, 
allowing the growth of epithelia from the recalcitrant 
wounds of granulomatous lesions presented by people 
with MHC class I deficiency. 
 
 
91 MAM 14 IMMUNOTHERAPY PROTOCOL 
FOR AUTOIMMUNE DISORDERS IN KUWAIT 

S. Alharbi 

Immunology, KUFM, Jabriya, Kuwait 

We managed to alleviate symptoms of 14 autoimmune 
maladies in the last 20 years at bumc in boston 
massachusetes and at the school of medicine in kuwait 
university. For this conference i will concentrate on a 
case study of iddm 55 y.o, he is diabetic since 
childhood. Allogeneic leukocytes administered 
subcutaneously and given an oral antioxidant 
dihydroquercetin (sieberian taxifolin). C-peptide was 
measured before and after this study demonstrated a 
remarkable improvement.  
 
We used to see an improvement in c-peptide readings 
after leukocyte vaccination but not remarkable like this 
time. Our hypothesis is safe heat shock protein 
production after vaccination and possibly peripheral 
stem cells both might play a role in correction of 
autoimmunoty. Pathological autoreactive t cells might 
convert to regulatory t cells saving tissues from 
autoimmune attack. Taxifolin act as a potent 
antioxidant factor. More research is encouraged in this 
area to explain this phenomena which we would like to 
share with others. 
 
 
182 MAM14 IMMUNOTHERAPY FOLLOWED 
BY TAXIFOLIN ANTIOXIDANT IMPROVED C 
PEPTIDE READINGS IN 55 YEAR OLD IDDM 

S. Alharbi 

Immunology Microbiology, Faculty of Medicine, 
Kuwait University, Jabriya, Kuwait 

Mam14 immunotherapy protocol is an allogeneic 
leukocyte vaccination. Donor leukocytes cultured in a 
physiologic medium for one day then prepared to be 

given to the patient subcutaneously. C peptide was 
measured before several times for several years and the 
readings were less than one in a scale of 1.0 - 5.00 
ng/ml. In may 2011 the c peptide reading is 0.3ng/ml 
and in july the same year about 2 months after 
vaccination and taxifolin the reading of c peptide 
increased to 2.09 in a normal scale of (1.10-5.00 
ng/ml). 
 
Our hypothesis for this phenomina is that heat shock 
protein produced by alloimmunisation helps conversion 
of patient autoreactive t cells to regulatory ones. Also I 
cannot neglect the presence of peripheral stem cells in 
our crude preparation. The antioxidant dihydroquercetin 
(seiberian taxifolin from larch tree) has a remarkable 
role after this vaccination. This line of research should 
be augmented because I used to see c peptide 
improvement in the last 20 years but adding a potent 
antioxidant made this remarkable difference. 
 
 
19 NEW TECHNIC OF OMPHALOCELE EARLY 
REPAIR WITH DUAL MESH 

M. Vali, H. Ghaffari, S. Geibi, R. Falaki, A.A. 
Makooie, M. Falaki, R. Ghaffari 

Motahhari Educational Hospital of Urmia University, 
Urmia, Iran 

Omphalocele is a problematic subject in pediatric 
surgery with high mortality and morbidity and It late 
repair has more complication like infection and tear of 
nylon cover so the use of dual mesh in initial repair of 
omphalocele in supine position that one edge of foam 
like mesh is sutured to abdominal wall and other soft 
edge overlied omphalocele contents with skin covered 
all them finally. The two cisor line in two side of 
abdomen has broght new attractive method for 
prevention of stretching and for these bare lesion skin 
graft was done and in 1-3 yrs f/u the all 10 neonate that 
the oldest 3yrs old and youngest 4mo old nowadays are 
okey without any complication.The study was done 
prospective and with dual mesh and CT scan 16 slice in 
control of them was done.The dual mesh was been 
same with abdominal wall with any complication and 
nowadays the older 3yrs and youngest 4mo all of them 
are in complete healthness. 
 
 
20 IS FINE THE CPR AND TRACHEAL DRUG 
USE IS APPLIED IN SURGERY 
STERILIZATION ROOM WITH TOTAL 
STRELIZATION 

H. Ghaffari, R. Ghaffari, M. Ebrahimzadeh, S. Geibi, 
M. Falaki, R. Falaki 
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Health Ministry of Iran, Tehran, Iran 

The infection is a Major problem and its therapy is 
more difficult than it. So the many patients can save 
after CPR or tracheal intubation and drug therapy with 
it but the survival of them is variable and morbidity of 
patients is increased. It is acceptable the all procedure 
was done with total sterility specially in developing 
country an. 
 
 
71 TOLERANCE OF THREE DIFFERENT 
INTRAVENOUS IMMUNOGLOBULINS (IVIG) 
IN PAEDIATRIC PATIENTS WITH PRIMARY 
IMMUNE DEFICIENCIES (PID)  

M. Libessart1, V. Li-Thiao-Te2, J. Notheaux-Micheli2, 
A. Lutun2, J.-C. Pautard2, E. Boulfroy2, N. Pelloquin1, 
K. Lassoued3, B.A. Pautard Muchemble4 
1Chemistry, 2Paediatrics, 3Immunology, University 
Hospital, 4Paediatrics, CHU Nord, Amiens, France 

In late 1970s, IVIG became available for treatment of 
PID. Despite improvement in purification, adverse 
events (AE) still occur. The aim of the study was to 
evaluate the tolerance of 3 IVIGpreparations 
Privigen®, Clairyg® Kiovig®. 
 
Study: This monocentric study was conducted at 
Amiens University Hospital from September 2010 to 
July 2011. It included 61 PID patients eligible for 
replacement therapy every 3 w for at least 6 months. 
Data collected included clinical, biological features at 
diagnosis, IVIG Preparation, AE, premedication.  
 
Results: Six patients were excluded for lack of 
information. Two patients suffered from T/B-PID 53 
from B-PID. Mean age 9.5 y, M/F ratio 26/29. Eleven 
were Primary untreated patients (Pup's) and 44 
Previously treated patients (Ptp´s). Traitement were 
Privigen® 21 (Pup´s 7 Ptp´s 14) Kiovig ® 22 (Pup´s 4 
Ptp´s 18)Clairyg ® 12 (all Ptp´´s) Patients received a 
mean dosage of 0.22g/kg [0.109-0.500].  
Four hundred and fifty one infusions were performed 
(mean 8.38 /patient). Three patients presented one 
major AE. Next infusions performed with same IVIG 
and premedication were well toleratedMinor AE 
occurred in 255 out of 461 infusions including 
weakness 73, headache 74 abdominal pain 34. They 
were more frequent in PUP's (88.6%) than in PTP 
(46.4%)p< 0,001. All of them improved over time. AE 
were not significantly different between Clairyg® 
47/100 Kiovig® 105/182 Privigen® 103/179. 
Associated treatment was significantly less frequent 
with Privigen® 7/21 as compared to Clairyg® 9/12 
(p=0,019) but not to Kiovig® n=12/22 (p=0,233). 

Conclusion: New preparations seem to be well 
tolerated with acceptable AE but still require 
premedication. 
 
 
76 BROAD SPECTRA OF ANTIBODIES 
AGAINST DIFFERENT PATHOGENS IN 
FLEBOGAMMA® 10% DIF 

N. Marzo, A. Herrerias, M. López, J.I. Jorquera 

Instituto Grifols, S.A., Parets del Valles, Spain 

Introduction: Flebogamma®10% DIF is a highly 
purified and functional 10% intravenous 
immunoglobulin (IGIV) storable at room temperature 
for 24 months. The product is highly purified from 
human plasma by ethanol fractionation and includes 
multiple viral elimination (inactivation and removal) 
steps. Moreover, the efficacy and good tolerance profile 
of Flebogamma®10% DIF has been demonstrated in 
clinical studies. Flebogamma®10% DIF indication is 
the replacement therapy in primary and secondary 
immunodeficiencies. For this reason, is important that 
IGIV treatment covers the main and most frequent 
agents.  
 
Objective: Determination of antibody titers against 
relevant pathogens in Flebogamma®10% DIF.  
 
Methods: Three lots were studied. The titers of a broad 
spectrum of antibodies were determined by enzyme 
linked immunosorbent assay (ELISA) and, in some 
cases, by neutralization assays (Poliovirus , Measles 
and Diphtheria). International reference standards were 
applied when available.  
 
Results: Antibody titers against several fungal, 
bacterial and viral pathogens in Flebogamma®10% DIF 
were as follows (mean±SD):  
 

Pathogen: mean ± SD Pathogen: mean ± SD 

Adenovirus (U/ml): 43 ± 4 Parvovirus B19 (IU/ml): 213 ± 31

CMV (UPEI/ml): 69 ± 16 
Poliovirus type 1 (ratio 
sample/ref*): 0.6 ± 0.2 

Diphtheria (U/ml): 14 ± 1 Rubella (IU/ml): 709 ± 82 

Echovirus (U/ml): 621 ± 40 
Measles (ratio sample/ref*): 1 ± 
0.2 

Epstein-Barr Virus (U/ml): 2449 
± 155 

Streptococcus pneumoniae (mg/l): 
1054 ± 40 

Haemophilus influenzae type b 
(mg/l): 35 ± 7 

Streptococcus type A (IU/ml): 
851 ± 137 

Hepatitis A (IU/ml): 25 ± 6 Tetanus (IU/ml): 38 ± 3 

Hepatitis B (IU/g Ig): 43 ± 14 Varicella-(IU/ml): 17 ± 0.9 

Herpes simplex (U/ml): 693 ± 57 *Reference CBER lot 176: 

[Table I] 
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Conclusions: Flebogamma®10% DIF shows a broad 
spectrum of antibodies against different pathogens 
either of bacterial, fungal or viral origin. 
 
 
77 REMOVAL OF PROCOAGULANT 
IMPURITIES IN THE KIOVIG PROCESS 

W. Teschner1, U. Mais-Paul1, B. Talir1, A. Sun2, F. 
Micheli3, W. Mundt4, H.-P. Schwarz5 
1Plasma Product Development / Product Support, 
Baxter Innovations GmbH, Vienna, Austria, 2Plasma 
Product Development / Product Support, Baxter 
Innovations GmbH, Los Angeles, CA, USA, 3Technical 
Services, Baxter Bioscience, Cittaducale Rieti, Italy, 
4Process Development, 5TA Biotherapeutics, Baxter 
Innovations GmbH, Vienna, Austria 

Introduction: Thromboembolic event is a rare, yet 
serious side effect of IGIV administration. Besides 
patient risk factors, product characteristics (like sodium, 
viscosity, osmolality) might increase risk. Recently 
higher than expected levels of thromboembolic events 
traced to the increased presence of Factor XIa (FXIa) 
after a manufacturing process change led to a product 
(Octagam) recall. Consequently authorities required 
IVIG manufacturers to provide sufficient data showing 
step(s) for the removal of pro-coagulant impurities to 
safe levels.  
 
Objective: The removal capacity of pro-coagulant 
impurities of Baxter´s KIOVIG process is demonstrated 
through process intermediate analysis and by FXIa 
spiking experiments.  
 
Methods: A FXI zymogen/FXIa ELISA was used to 
follow the separation in alcohol fractionation process 
leading to the intermediate Precipitate G (PptG). The 
robustness of the following chromatographic process 
was demonstrated by spiking FXIa into PptG and 
processing to the final container. Non-activated partial 
thromboplastin time with Factor XIa deficient plasma 
(NAPTT), thrombin generation (TGA) and a specific 
FXIa assay based on the natural substrate Factor IX 
were used to assess pro-coagulant activities in the final 
container.  
 
Results: The KIOVIG fractionation process removes 
90+% of plasma Factor XI. The main reduction occurs 
in Fraction II+III paste dissolution and separation. Pro-
coagulant activity in PptG is already low. Despite 
spiking with 100 U/L FXIa into PptG, final products 
consistently have low FXIa level with TGA values 
close to normal plasma while not shortening NAPTT.  
 
Conclusions: The KIOVIG process has robust pro-

coagulant impurities removal capacity in alcohol 
fractionation and downstream chromatographic 
purification. 
 
 
89 A STAB IN THE RIGHT DIRECTION 

T.A. Trump 

Immunology and Allergy, Eden Unit, Derriford 
Hospital, Plymouth, UK 

Introduction: Weekly subcutaneous immunoglobulin 
replacement therapy is a well recognised treatment for 
hypogammaglobulinaemia. However for some patients, 
this may not fit into their lifestyle. 
 
Objective: To find out whether a daily subcutaneous 
dose of immunoglobulins can be given to patients to 
better fit their life styles. 
 
Method: A patient about to switch from 3 weekly IV 
immunoglobulins to subcutaneous weekly, wondered if 
a daily dose would be possible to fit her busy lifestyle. 
After a daily dose was calculated, the patient was taught 
to inject 10mls/1.6gms daily into her abdomen or leg 6 
days a week. The same training regime was used as for 
our weekly infusion patients. The usual attention was 
paid to hand hygiene and sharps disposal. The patient 
found she only needed one training session and we 
were confident she was competent at the end of this. 
 
Result: A happy patient injecting each morning, taking 
5-10 mins out of her busy life. The patient prefers this 
mode of administration to IV treatment and has no wish 
to try weekly sc which she does not feel she has time 
for. Levels of IgG 8.7g/l after 12 weeks on the daily s/c 
regime. 
 
Conclusion: We would like to take this further with a 
crossover study of weekly and daily subcutaneous 
infusions with a larger cohort of patients. 
 
 
97 THERAPY OF AUTOIMMUNE 
MANIFESTATIONS IN PATIENTS WITH 
WISKOTT-ALDRICH SYNDROME (SINGLE 
CENTER EXPERIENCE) 

I. Kondratenko1, Y. Rodina1, O. Pashchenko2 
1Clinical Immunology Department, Russian Children 
Clinical Hospital, 2Immunology Department, Russian 
National Scientific Medical University, Moscow, Russia 

Introduction: Wiskott-Aldrich syndrome (WAS) is 
frequently (above 40%) associated with severe 
autoimmune complications.  
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Objective: To estimate the protocols of therapy of 
autoimmune manifestations in WAS. 
 
Methods: We observed 44 patients with WAS. 
Diagnosis was confirmed by low production of WASP 
(44) and mutations in WASP (28). Autoimmune 
complications developed in 32 cases: cytopenias - 27: 
immune thrombocytopenia - 23 (with neutropenia - 4, 
with hemolytic anemia - 5), selective hemolytic anemia 
- 4, vasculitis - 11, ulcerative colitis - 2. Seven patients 
had more than one autoimmune feature. Autoimmune 
origin of process was confirmed by identification of 
specific auto antibodies and morphological signs.  
 
Results: Splenectomy was performed in 17 children 
with severe hemorrhagic and/or hemolytic syndrome, 
with long-term effect in 4. Therapy with IVIG 1-2 g/kg 
was used in 12 (short time effect in 8). Prednisone 1-2 
mg/kg was effective in 6 of 27 patients with 
autoimmune cytopenias. Good response was obtained 
for combinations of prednisone with azatioprine or 
mycophenolate mofetil in 5 cases each. 9 patients had 
resistant course of the autoimmune process. High dose 
steroid therapy with subsequent rituximab and/or 
cyclophosphamide or etopozide was used in 9 cases 
with effect in 8. Most patients with skin vasculitis had 
other autoimmune manifestations and received 
appropriate treatment. In 2 cases of CNS-vasculitis was 
used high dose steroid therapy. Therapy of 
inflammatory bowel disease included steroids and 
sulfasalazine.  
 
Conclusions: Cytopenias required multiplex 
immunosuppressive therapy were most common, severe 
and life threatening autoimmune complications in WAS 
patients in our study. 
 
 
115 DOES THE MATERNAL SERUM IGG 
LEVEL DURING PREGNANCY IN COMMON 
VARIABLE IMMUNE DEFICIENCY (CVID) 
INFLUENCE THE IGG LEVEL IN THE 
NEWBORN? 

N. Emmanuel1, V. Nagendran1,2, A. Bansal2 
1St George's University of London, London, 
2Immunology, Epsom & St.Helier University Hospitals 
NHS Trust, Carshalton, UK 

Introduction: At present, there are no published 
protocols in the literature to address the management of 
pregnant CVID patients. Good replacement therapy is 
judged by IgG trough levels and the absence of acute 
infections, as in any non-pregnant CVID patient. Larger 
and frequent doses of immunoglobulin from early 
pregnancy have been suggested to optimise benefit to 

mother and foetus (1). Studies indicate that significant 
transport of IgG to the foetus begins only in the second 
trimester of pregnancy, and is maximal in the third 
trimester. However there is differential transport of IgG 
subclasses: IgG1 and IgG4 are transported more 
efficiently than IgG3, and IgG2 is transported least 
efficiently (2). The transport of Pneumococcal 
antibodies appears to be serotype specific and IgG 
subclass dependent (3).  
 
Objective: Is serum IgG level in a newborn baby 
influenced by low maternal serum IgG during 
pregnancy in newly diagnosed CVID?  
 
Methods & results: We discuss case histories of 2 
women aged 38 and 40, both of whom were discovered 
to have low serum IgG during their second pregnancy. 
For various reasons, they declined to have the 
replacement immunoglobulin treatment offered to them 
during their pregnancy, but went on to deliver healthy 
babies with normal IgG levels at birth.  
 
Conclusions: The normal IgG levels and sound health 
in these 2 babies in spite of low maternal IgG 
throughout pregnancy, raises interesting discussion 
points about materno-foetal immunoglobulin transport 
mechanisms; and from the patient's perspective, the 
validity of the advice offered regarding 
immunoglobulin replacement therapy during 
pregnancy. 
 
 
145 SKEWING OF SAG MEDIATED THERAPY 
FOR A PREDOMINANT TH1 DURING 
VISCERAL LEISHMANIASIS ON TRIGGERING 
CD2 EPITOPE 

S. Sinha1, S. Sundaram1, S. Bimal2 
1Centre for Biotechnology, University of Allahabad, 
Allahabad, 2Division of Immunology, Rajendra 
Memorial Research Institute of Medical Sciences, 
Patna, India 

Visceral leishmaniasis is a macrophage associated 
disorder which is linked with a profound decrease in the 
immunotherapeutic potential of the infected subjects 
leading to a marked reduction in the CD4 linked Th1 
protective immune response. Simultaneously the 
patients in Bihar are showing unresponsiveness towards 
SAG which is still a first line of drug in many countries 
around the world against Visceral Leishmaniasis. In the 
present part of the study we have tried to evaluate the 
use of CD2 antibody as an immunotherapeutic agent 
along with SAG in ensuring treatment of BALB/c mice 
induced with experimental Visceral leishmaniasis. It 
has been found in the present set of studies that 
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stimulation of CD2 co receptor along with along with 
therapeutic dose of SAG has led to the enhancement in 
the release of IFN-gamma which leads to the release of 
TNF-alpha and activates the macrophages. An increase 
in the NO mediated killing further observed by the 
activated macrophages leading to the reduction in the 
parasitic load. The results indicate that enhancing the 
immune potential of a VL patient will help in the better 
response of Sodium Antimony Gluconate which is the 
first line of drug against VL in many countries. 
 
 
147 QUANTIFICATION OF IGM AND IGA ANTI-
PNEUMOCOCCAL CAPSULAR 
POLYSACCHARIDES BY A NEW ELISA ASSAY. 
A VALUABLE DIAGNOSTIC AND 
PROGNOSTIC TOOL FOR CVID PATIENTS 

M. Cavaliere1, C. Milito1, M. Schlesier2, R. Dräger2, S. 
Goldacker2, A.M. Pesce1, L. Bonanni1, G. Brunetti1, K. 
Warnatz2, I. Quinti1 
1Sapienza University of Rome, Rome, Italy, 2Centre of 
Chronic Immunodeficiency (CCI), University Medical 
Centre Freiburg and Albert-Ludwigs-Universität 
Freiburg, Freiburg im Breisgau, Germany 

Introduction: Common variable immunodeficiency 
disorders (CVID) are a group of heterogeneous 
conditions characterized by reduced immunoglobulin 
serum levels and absent or poor antibody specific 
responses. The latter diagnostic criterion has not been 
clearly defined leading to a highly variable number and 
type of immunizations performed among different 
centres. Moreover, specific antibody responses cannot 
be evaluated in patients who have already been started 
on immunoglobulin replacement.  
 
Objective: To evaluate the value to measure IgM and 
IgA anti-pneumococcal capsular polysaccharides by a 
new ELISA assay.  
 
Methods: We immunized 91 CVID patients with a 23-
valent pneumococcal polysaccharide vaccine 
(Pneumovax®) and we measured the IgM and IgA to 
single pneumococcal polysaccharides before 
vaccination and 4 weeks later. These results were 
compared with those obtained using a new IgM and 
IgA anti-pneumococcal polysaccharides 23-valent assay 
(PC23).  
 
Results: The IgM/IgA response to PC23 allows 
stratifying CVID patients into groups with different risk 
to experience pneumonia and to develop bronchiectasis. 
Immunological IgM/IgA responders had the lowest risk 
for pneumonia (0%) and bronchiectasis (1.2%), while 
non responders had the highest risk (37% and 41.5% for 

pneumonia and bronchiectasis, respectively) and IgM-
only responders had an intermediate risk (8.8% and 8% 
for pneumonia and bronchiectasis, respectively). The 
antibody response correlated with the frequency of IgM 
positive and switched memory B cells.  
 
Conclusions: The IgM and IgA PC23 assay represents 
a valuable prognostic tool for CVID patients and allows 
investigating the residual antibody production capacity, 
even in those patients who are on substitutive 
immunoglobulin replacement therapy. 
 
 
156 RECOMBINANT HUMAN 
HYALURONIDASE FACILITATES 
SUBCUTANEOUS DISPERSION AND 
ABSORPTION OF IMMUNOGLOBULIN IN PRE-
CLINICAL MODELS 

D.W. Kang1, M.A. Printz1, G.Y. Fu1, C.K. Hoh2, D.R. 
Vera2, A.V. Radi1, B.J. Sugarman1, F.H. Drake1, C.B. 
Thompson1, M.L. Zepeda1, D.C. Maneval1 
1Halozyme Therapeutics, Inc., San Diego, 2Department 
of Radiology, University of California at San Diego, La 
Jolla, CA, USA 

Introduction: Conversion from intravenous (IV) to 
subcutaneous (SC) delivery of biotherapeutics, such as 
immunoglobulin (IgG), can improve quality of life for 
patients by reducing the incidence of systemic adverse 
effects and enabling self-administration at home. 
Current SC delivery has disadvantages such as limited 
volumes that can be delivered at a single site and 
potential adverse infusion site reactions. Facilitated 
subcutaneous infusion of IgG with recombinant human 
hyaluronidase (rHuPH20) has been shown to improve 
SC dispersion and increase systemic absorption. 
rHuPH20 acts by locally depolymerizing its substrate, 
hyaluronan, and transiently reducing the viscosity of the 
'gel-like' phase of the SC extracellular matrix.  
 
Objectives: To quantitate the dispersion and absorption 
of human IgG administered SC and facilitated SC with 
rHuPH20 in non-clinical models.  
 
Methods: In one study, mice received a single 
intradermal injection of fluorescently labeled IgG ± 
rHuPH20 to evaluate local dispersion over time. In 
another study, miniature pigs were infused SC with Ga-
68-labeled IgG ± rHuPH20 to assess local dispersion 
using positron emission tomography (PET). The 
relative systemic concentrations of SC delivered IgG ± 
rHuPH20 were also compared in the pig model.  
 
Results: In mice, rHuPH20 increased dispersion of 
fluorescently labeled IgG (>80%) within 30 minutes vs. 
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control. In pigs, PET imaging confirmed a rapid 
increase in SC volume of IgG dispersion with 
rHuPH20. Pharmacokinetic analysis demonstrated that 
rHuPH20 increased the rate of SC IgG absorption.  
 
Conclusion: rHuPH20 facilitates SC delivery of IgG by 
increasing the volume of SC dispersion and increasing 
the rate of absorption into the systemic circulation. 
 
 
161 ROLE OF BLADE AND DIFFUSION 
WEIGHTED IMAGING SEQUENCES TO 
MONITOR LUNG DISEASE IN PRIMARY 
ANTIBODY DEFICIENCIES 

V. Conti, C. Milito, M. Mitrevski, G. Serra, M.A. 
Digiulio, F. Fraioli, I. Quinti 

Sapienza University of Rome, Rome, Italy 

Introduction: We have already demonstrated that in 
patients affected by primary antibody deficiencies and 
increased radiosensitivity lung Magnetic Resonance 
Imaging is a reliable non invasive radiation-free 
technique in moderate-severe grade of lung disease. 
MR diffusion weighted imaging (DWI) has been 
validated as a useful diagnostic tool for the detection, 
characterization and follow-up of various disease, 
including ischemic, neoplastic and inflammatory 
conditions in the abdomen, brain and pelvis; at present 
its potential role for chest imaging has not been fully 
demonstrated. 
 
Objective: To determine if changes in DWI values may 
be of some add correlating with clinical parameters and 
morphological modifications.  
 
Methods: 20 CVID patients underwent a baseline and 
follow-up lung CT, pulmonary function tests and MRI 
and DWI sequences. CTs and MRI were scored 
accordingly to a previously validated CT scoring 
system. DWI was scored using a newly developed 
semi-quantitative scoring method, taking in account the 
number of areas with altered signal intensity (hot spots) 
in lung parenchyma.  
 
Results: A significant positive correlation was found 
between the baseline MRI and CT total scores. A 
statistically significant difference was found between 
baseline and follow-up DWI scores and clinical 
parameters. A morphological substrate was found for 
all DWI alterations reported on baseline and follow-up 
studies.  
 
Conclusions: MRI is a reliable method in the follow up 
of patients with antibody deficiencies. The addition of 

DWI sequences may give relevant extra information 
useful in the clinical management of these patients. 
 
 
191 EFFECT OF ECHINACEA IN PREVENTION 
OF ACUTE RESPIRATORY INFECTION IN 
CHILDREN 1 TO 5 YEARS OLD 

M.B. Rahmati, Kodakan Clinical Research of Pediatric 

Pediatric Infectious Disease, Hormozgan University, 
Bandar Abbass, Iran 

Background and aim: Acute upper respiratory tract 
infection (common cold) is the most common infection 
in children and has multiple complications including 
acute otitis media, sinusitis and pneumonia. The aim of 
this study is to evaluate the efficacy of Echinacea in 
lowering the incidence of common cold and its 
complications in 1 to 5 years old children.  
 
Material and methods: In a randomized clinical trial 
100 children aged 1 to 5 years old were included in the 
study. Children were randomly assigned either to 
receive Echinacea (0.5ml daily for children 1-2 y/o and 
2ml daily for children 2-5 y/o) and the other group as 
control did not consumed medication for 3 months. 
Children were followed for 3 months for occurrence of 
URI, sinusitis and otitis media. Data was analysed using 
SPSS 16 software and descriptive statistics and Chi-
Square and T-test.  
 
Results: Two study groups were similar in baseline 
characteristics. The incidence of upper respiratory tract 
infection and sinusitis was lower in Echinacea group 
(p< 0.05) but the incidence of acute otitis media was 
not different in two groups. The frequency of the 
diseases did not differ between two groups (p>0.05).  
 
Conclusion: Echinacea is effective and safe and is 
recommended for prophylaxis of common cold and for 
prevention of its complications in children. 
 
 
228 SUBCUTANEOUS ABDOMINAL ABSCESSES 
DUE TO INFECTED HEMATOMA IN A 
COMMON VARIABLE IMMUNODEFICIENCY 
PATIENT RECEIVING SUBCUTANEOUS 
IMMUNOGLOBULIN 

T. Kampitak1,2, J. Lee1, S. Betschel1 
1Clinical Immunology & Allergy, Medicine, St 
Michael's Hospital, University of Toronto, Toronto, 
ON, Canada, 2Allergy & Clinical Immunology, 
Medicine, Chulalongkorn University, Bangkok, 
Thailand 
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Introduction: Subcutaneous immunoglobulin (SCIG) 
is an option for replacement therapy in patients with 
common variable immunodeficiency (CVID). SCIG has 
been reported to have fewer systemic adverse reactions 
than intravenous immunoglobulin (IVIG) infusions. 
 
Objective: To document abdominal abscesses as a 
potential complication in CVID patient receiving SCIG. 
 
Method: We describe a CVID patient who developed 
subcutaneous abscesses possibly secondary to an 
infected hematoma due to SCIG administration. 
 
Results: A 59 year-old woman with CVID presented 
with 1 month history of increasing abdominal masses 
which developed concurrently with SCIG 
administration. She was placed on SCIG therapy due to 
difficult intravenous access and a history of central 
venous catheter septicemia. Her abdominal masses 
became tender 1 week prior to presentation. Abdominal 
ultrasonography revealed subcutaneous abdominal 
collections, measuring 7.2x3.3x4 cm3. Hemorrhagic 
purulent fluid was aspirated and grew Staphylococcus 
aureus. She was treated with vancomycin, due to a 
history of penicillin allergy, as well as abdominal 
drainages with favorable response. Staphylococus 
aureus was later isolated from her nasal swab. She 
restarted IVIG with a PICC line. 
 
Conclusions: Subcutaneous abdominal abscesses in 
this patient is likely to have developed from an infected 
hematoma secondary to blood vessel injury due to 
SCIG administration. Although it is uncommon, 
abdominal hematoma should be recognized as a 
potential complication in patients receiving SCIG 
therapy. Staphylococcus aureus surveillance and 
eradication might also be considered before initiation of 
SCIG therapy for prevention of secondary infections. 
 
 
230 OPEN PROSPECTIVE TRIAL 
INVESTIGATING PHARMACOKINETICS, 
TOLERABILITY AND SAFETY OF A NEW 10% 
HUMAN IMMUNOGLOBULIN FOR 
INTRAVENOUS INFUSION (IVIG) IN PATIENTS 
WITH PRIMARY IMMUNODEFICIENCY 
DISEASE 

G. Kriván1, C. Koenigs2, E. Bernatowska3, L. Maródi4, 
M. Erdős4, A. Salama5, R. Linde2 
1Dept. of Pediatric Hematology and Stem Cell 
Transplantation, United St István and St László 
Hospital, Budapest, Hungary, 2Dept. of Pediatrics, 
Hemostasis and Immunodeficiency, Johann-Wolfgang-
Goethe University, Frankfurt/Main, Germany, 3Dept. of 

Immunology, The Children's Memorial Health Institute, 
Warsaw, Poland, 4Dept. of Infectology and Pediatric 
Immunology, Medical and Health Science Center 
University of Debrecen, Debrecen, Hungary, 5Institut 
für Transfusionsmedizin, Universitatsmedizin Berlin, 
Berlin, Germany 

BT090 is a highly purified 10% human IVIg with a IgG 
subclass distribution similar to that in normal serum 
with an in general identical manufacturing process to 
Intratect® 5%. The higher concentration offers the 
advantage of less volume and infusion-time. 
 
Objectives: Pharmacokinetics/safety of BT090 (Part A) 
and tolerability of escalating infusion rates (Part B). 
 
Methods:  
 
PART A: 3 infusions with gradual increase (0.3 to 1.4 
to 2.0 mL/kg/h); dosing consistent with the pre-trial 
standard IVIg treatment, PK at 3rd infusion. 
 
PART B: 3 infusions with gradual increase of infusion 
rates (0.3 to 1.4 to 4.0 to a maximum of 8.0 mL/kg/h) 
escalating up to a maximum tolerated rate. 
 
Results: IgG trough levels of most patients were well 
maintained above 6 g/L. Key PK parameters for BT090 
and Intratect® 5% where shown to be comparable. 
 
Median IgG increased from 8.0 g/L (pre-dose) to 17.0 
g/L (immediately post-infusion). 
 
 
Parameter (total 
IgG, medians) 

BT090 
Study981 

Intratect 
Study941 

Intratect 
Study957 

Cmax (g/L) 17.7 16.2 15,5 

Tmax (h) 3.0 4.1 4.6 

AUCo-last 
(day*g/L) 

285 257 261 

T1/2 (days) 34.1 26.9 45.6 

[Table] 

 
 
During Part A, AEs assessed as temporally associated 
were reported in 13 of 90 infusions (14,4%). 
 
Conclusion: The pharmacokinetic and safety profiles 
of BT090 are consistent with those of other IVIgs. Key 
PK parameters for BT090 and Intratect® are 
comparable. BT090 was well tolerated, even with 
increased infusion rates up to 8.0 mL/kg/h. 
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234 CHRONIC SINUSITIS IN A PATIENT WITH 
DELAYED IGG4 IMMUNODEFICIENCY 
CONTROLLED WITH CONCENTRATED 
IMMUNOGLOBULINS 

G.D. Dine, Y. Rehn, S. Brahimi, N. Ali Ammar, B. 
Gaillard 

Hematologie, Hopital des Hauts Clos, Troyes, France 

Introduction: A 71-year old woman with no history of 
important childhood infection presented with recurrent 
chronic pyogenic sinusitis over the last three years. Her 
first infections appeared in 2000. 
 
Methods and results: She received prolonged 
antibiotic treatment, and several surgical drainage 
interventions on the maxillary and sphenoidal sinuses. 
A purulent discharge persisted, containing 
Staphylococcus epidermidis. Blood and immunological 
work-up were normal. Anti-nuclear antibody titre was 
1/320, with no suspect typology. Total IgG levels 
(10.76g/L), serological results, CD4 count, and 
phenotypical analysis of B-lymphocytes were normal. 
No standard humoural immune deficiency was 
observed. Analyses confirmed an underlying delayed 
IgG4 immunodeficiency, with values from 3-4mg/L 
over four months. The patient was managed with 
prophylactic antibiotic therapy, sinus drainage and 
concentrated IVIg (10%IVIg) infusions as an 
outpatient, 10g every four weeks for three months. Her 
general condition improved within a few months, with 
IgG4 levels at 44mg/L, and very good tolerability. The 
purulent discharge was controlled, and antibiotic 
therapy was stopped. Follow-up visits at two and nine 
months after IVIg initiation showed improved IgG4 
levels, but no normalisation: 15mg/L and 11mg/L, 
respectively. Infusions were administered every three 
weeks thereafter. The last visit indicated considerable 
improvement of the patient's clinical state. The patient 
has begun using concentrated subcutaneous Ig 
(20%SCIg), 10g every 15 days. The IgG4 levels 
reported after four months was 45mg/L and the IgG 
level was 12.48g/L. 
 
Conclusions: This is a rare case of specific delayed 
IgG4 immunodeficiency treated with Igs. Significant 
improvement in IgG4 levels was observed compared 
with pre-treatment levels. 
 
 
 
 
 
 
 

248 TOLERABILITY AND EFFICACY OF 
FACILITATED-SUBCUTANEOUS INFUSION OF 
HUMAN IMMUNOGLOBULIN G, 10%, AND 
RECOMBINANT HUMAN HYALURONIDASE 
(IGHY): SUBSET OF STUDY PATIENTS WITH 
PRIMARY IMMUNODEFICIENCIES (PI) 

R.L. Wasserman1, I. Melamed2, M. Stein3, J. Puck4, S. 
Gupta5, W. Engl6, H. Leibl6, D. Gelmont7, R.I. Schiff7, 
IGSC, 10% rHuPH20 Study Group 
1DallasAllergyImmunology, Dallas, TX, 2IMMUNOe, 
Centennial, CO, 3Allergy Associates of the Palm 
Beaches, North Palm Beach, FL, 4University of 
California, San Francisco, 5University of California, 
Irvine, CA, USA, 6Baxter BioScience, Vienna, Austria, 
7Baxter BioScience, Westlake Village, CA, USA 

Introduction: Recombinant human hyaluronidase 
(rHuPH20), a permeation enhancer, improves 
dispersion of subcutaneously (SC)-infused fluids, 
allowing monthly IgG dosing with one infusion 
compared with subcutaneously-administered IgG 
(IGSC) which requires weekly infusions using multiple 
sites. In a previous study, IGHy was administered at 
rates and frequencies equivalent to intravenous 
administration (IGIV), with tolerability similar to 
IGSC. IGHy could combine advantages of IV and SC 
therapy. 
 
Objective: To report the final efficacy and tolerability 
data for patients with PI who received IGIV, IGSC, and 
IGHy in two phase 3 studies. 
 
Methods: 61 patients received IGIV (≥3 months), 
followed by IGSC (≥12 months; mean dose=137% of 
IV dose), without rHuPH20. Infusion parameters, 
tolerability and efficacy were compared for the 30 
patients receiving IGIV, IGSC, and IGHy. IGIV and 
IGHy were infused every 3 or 4 wks; IGSC weekly. 
 
Results:  
 
Mean volume/site, mL: IGHy=268.3; IGSC=22.6; 
IGIV=300.8. 
Median number of sites/infusion: IGHy=1 and IGIV=1 
(every 3-4 weeks); IGSC=5 (weekly). 
Mean max infusion rate, mL/hour/site: IGHy=244.66; 
IGSC=27.03; IGIV=198.83.  
Mean infusion duration, hours: IGHy=2.36 and 
IGIV=2.65 (every 3-4 weeks); IGSC=1.24 (weekly)  
Rate of local adverse events (AEs)/infusion: 
IGHy=0.171; IGSC=0.019; IGIV=0.008.  
Rate of systemic ADRs/infusion: IGHy=0.096; 
IGSC=0.037;IGIV=0.336.  
Annual rate of all infections: IGHy=2.58; IGSC=3.77; 
IGIV=4.17. 
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Conclusion: IGHy was well-tolerated, without need for 
frequent dosing or multiple infusion sites. Rates of 
systemic ADRs were approximately one-third of IGIV, 
and were intermediate between IGIV and IGSC; local 
AE rates, higher than IGSC in this study, were 
comparable to reported IGSC AE rates. Infection rates 
were comparable to IGSC and IGIV. 
 
 
252 TOLERABILITY AND SAFETY OF 
RECOMBINANT HUMAN HYALURONIDASE 
(RHUPH20)-FACILITATED SUBCUTANEOUS 
INFUSION OF IMMUNE GLOBULIN (HUMAN), 
10% (IGHY) IN PRIMARY 
IMMUNODEFICIENCY DISEASES: A STUDY 
FROM NORTH AMERICA 

R. Kobayashi1, A. Darter2, M. Stein3, S. Gupta4, K. 
Paris5, A. Testori6, W. Engl7, H. Leibl7, K. Fielhauer7, 
R.I. Schiff8, 10% rHuPH20 Study Group 
1University of California Los Angeles School of 
Medicine, Los Angeles, CA, 2Oklahoma Institute of 
Allergy & Asthma Clinical Research, Oklahoma City, 
OK, 3Allergy Associates of the Palm Beaches, North 
Palm Beach, FL, 4University of California Irvine, 
Irvine, CA, 5Division of Allergy and Immunology, 
Children's Hospital, New Orleans, LA, 6IMMUNOe 
International Research Centers, Thornton, CO, USA, 
7Baxter BioScience, Vienna, Austria, 8Baxter 
BioScience, Westlake Village, CA, USA 

Introduction: One disadvantage of subcutaneously-
administered IgG (IGSC) is the requirement for weekly 
infusions using multiple sites, which may impact 
quality-of-life. rHuPH20, a permeation enhancer, 
improves SC-infused fluid dispersion. rHuPH20-
facilitated IGSC (IGHy) improves bioavailability 
compared with IGSC, reduces the need for multiple 
infusion sites, and permits infusion rates and 
frequencies equivalent to intravenous (IGIV) 
administration. 
 
Objective: To report safety and tolerability results from 
an interim analysis of a phase 2/3 study of IGHy in 
patients with primary immunodeficiencies (PI). 
 
Methods: This is a prospective, non-controlled, 
multicenter study to further assess tolerability and 
safety, infusion parameters, adverse events (AEs), as 
well as IgG trough levels and quality-of-life following 
IGHy treatment. Approximately 60 patients with PI in 
the U.S. and Canada who have been treated ≥3 months 
with IGIV or IGSC will be enrolled. Patients are treated 
with IGHy with a dose/interval ramp-up of 3 weeks, 
followed by a 6-month of IGHy treatment every 3-4 

weeks. The primary outcome measure is the number 
and rate of related systemic AEs per infusion. 
 
Results: Thirty-three patients have already started the 
study. The interim analysis will include data from all 
patients who have had at least three consecutive IGHy 
infusions at their final dose by July 2012. Systemic and 
local AEs, serious bacterial infections, all infections, 
percentage of infusions requiring adjustment; and IgG 
trough levels will be evaluated.  
 
Conclusion: Data assessing tolerability and safety of 
IGHy in patients with PI will be reported. 
 
 
254 PHARMACOKINETICS OF HUMAN 
IMMUNOGLOBULIN G, 10%, ADMINISTERED 
INTRAVENOUSLY (IGIV), SUBCUTANEOUSLY 
(IGSC) OR FACILITATED SUBCUTANEOUSLY 
WITH RECOMBINANT HUMAN 
HYALURONIDASE (IGHY): SUBSET OF 
PATIENTS WITH PRIMARY 
IMMUNODEFICIENCY 

M. Stein1, R.L. Wasserman2, I. Melamed3, J. Puck4, S. 
Gupta5, W. Engl6, H. Leibl6, D. Gelmont7, R.I. Schiff7, 
IGSC, 10% rHuPH20 Study Group 
1Allergy Associates of the Palm Beaches, North Palm 
Beach, FL, 2DallasAllergyImmunology, Dallas, TX, 
3IMMUNOe, Centennial, CO, 4University of California 
San Francisco, San Francisco, 5University of 
California Irvine, Irvine, CA, USA, 6Baxter BioScience, 
Vienna, Austria, 7Baxter BioScience, Westlake Village, 
CA, USA 

Introduction: Although IGSC results in higher IgG 
trough levels compared with IV, one disadvantage is 
decreased bioavailability (determined by area under the 
concentration-time curve [AUC]). rHuPH20 is a 
permeation enhancer that increases systemic absorption 
of SC-infused fluids and may improve AUC of IgG vs. 
IGSC alone.  
 
Objective: To report the final pharmacokinetic analysis 
from a subset of patients with primary 
immunodeficiency (PI) who participated in two phase 3 
studies. 
 
Methods: Pharmacokinetic parameters were compared 
between IGIV, IGSC, and IGHy from a subset of 23 
patients with PI (age ≥12 years) participating in both 
studies of IGSC alone and IGSC facilitated by 
rHuPH20 (IGHy) using the same IgG product. IGIV 
and IGHy were infused every 3-4 wks and IGSC 
weekly. To achieve comparable AUC, IGHy and IGSC 
doses were 108% and 137% of IGIV, respectively. This 
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study was not powered to demonstrate the superiority of 
either IGIV or IGHy. 
 
Results:  
 
Mean weekly dose, mg/kg (range): IGHy=154.61 (81.1-
267.5); IGSC=192.85 (78.5-320.0); IGIV=137.80 
(64.4-211.5). The ratio of the IV dose required for 
bioequivalence was: 1:1.12 for IGHy and 1:1.4 for 
IGSC.  
 
Median IgG trough levels, g/L (range): IGHy=10.43 
(5.3-18.5); IGSC=13.05 (6.4-19.7); IGIV=10.35 (4.8-
17.8). 
 
Bioavailability, median AUC, g*days/L (95% CI): 
IGHy=85.22 (45.00-126.70); IGSC=92.27 (47.00-
124.60); IGIV=93.17 (51.00-138.30). 
 
Conclusion: IGHy administered SC at the same 3- or 
4-wk intervals as IGIV provided improved 
bioavailability, close to that of IGIV, at a lower median 
dose compared with IGSC. IGHy was bioequivalent to 
IGIV, as determined by comparing the ratios of the 
AUC for each. 
 
 
256 IMMUNOSUPPRESSIVE TREATMENT FOR 
AUTOIMMUNITY, LYMPHOPROLIFERATION 
AND GRANULOMATOUS COMPLICATIONS IN 
PATIENTS WITH CVID 

M. Bartsch1, J. Thiel1, C. Cunningham-Rundles2, B. 
Grimbacher3, T. Witte4, S. Goldacker5, N. Venhoff1, R. 
Voll1, K. Warnatz5 
1Department of Rheumatology and Clinical 
Immunology, University Hospital Freiburg, Freiburg 
im Breisgau, Germany, 2The Immunology Institute, 
Department of Medicine, Mount Sinai School of 
Medicine, New York, NY, USA, 3Royal Free Hospital 
and University College of London, London, UK, 
4Department of Immunology and Rheumatology, 
Hannover Medical School, Hannover, 5Centre for 
Chronic Immunodeficiency, University Hospital 
Freiburg, Freiburg im Breisgau, Germany 

Common variable immunodeficiency (CVID) is 
characterized by low serum immunoglobulines and 
recurrent infections. Inflammatory, 
lymphoproliferative, and autoimmune manifestations in 
CVID may require immunosuppressive treatment. 
 
We analyzed by a standardised questionnaire in a 
multicenter, retrospective survey the safety of 
immunosuppressive therapies in 82 CVID patients. 

Autoimmune cytopenias (35 patients) were the most 
common reason for immunosuppressive therapy, 
followed by granulomatous complications (23). Further 
indications were lymphocytic interstitial pneumonitis, 
lymphoproliferation, enteropathy, arthritis, myositis, 
autoimmune hepatitis, primary biliary cirrhosis, 
vasculitis, and nephritis. 
 
169 courses of immunosuppressants were recorded: 
glucocorticoids (66), cyclosporine (14), azathioprine 
(14), 6-mercaptopurine (6), hydroxychloroquine (11), 
methotrexate (8), mycophenolate mofetil (5), 
sulfasalazine (5), high dose 
 
immunoglobulins (12), rituximab (16), adalimumab (3), 
infliximab (3), vincristin (2), etanercept, 
cyclophosphamide and mesalazine (1 each).  
 
Infectious complications occurred in 15 patients. Eight 
patients suffered from severe infections while on 
treatment with steroids (2) or steroids combined with 
azathioprine, 6-MP or cyclosporine (6). Infections 
during immunosuppressive treatment were: localized 
Herpes zoster (8), local exacerbated verrucosis, 
condylomata and perianal abscesses (1 each); 
cytomegalovirus (CMV) infections (colitis (2), retinitis, 
pneumonia, severe systemic infection in one patient 
each); pneumonia by Pneumocystis jirovecii in five and 
by an unknown pathogen in three patients; one 
Aspergillus infection; two episodes of septicemia (one 
by Staphylococcus aureus and one by an unknown 
pathogen).  
 
Due to lacking evidence the choice of 
immunosuppressive therapy is strongly influenced by 
personal choice. Prospective trials are required to 
optimize our clinical practice in this field. 
 
 
258 IGG STABILIZATION IN GLYCINE OR L-
PROLINE FORMULATED IMMUNOGLOBULIN 
INTRAVENOUS 10% (IGIV) SOLUTIONS: 24-
MONTH DATA TO SUPPORT EQUALLY 
EFFECTIVE STABILIZATION 

U. Mais-Paul1, A. Sun2, Y. Wu3, G. Pot4, E. 
Vandamme4, W. Teschner1, W. Mundt1, H.P. Schwarz1 
1Baxter Innovations GmbH, Vienna, Austria, 2Baxter 
BioScience, Los Angeles, 3Baxter BioScience, Westlake 
Village, CA, USA, 4Baxter BioScience, Lessines, 
Belgium 

Introduction: Glycine and L-proline are used in 
commercially available IGIVs as excipient, to prevent 
IgG aggregation and fragmentation, which may affect 
product tolerability.  
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Objective: 24-month stability data of immunoglobulin 
intravenous 10% protein solutions containing either 
0.25M glycine or 0.25M L-proline with a target pH of 
4.8 are provided.  
 
Methods: Three lots of IGIV process intermediates 
were used as the starting materials. Each intermediate 
was divided into two parts and further processed to the 
final IGIV 10% formulated with either 0.25M glycine 
or 0.25M L-proline. The final IGIVs were stored at 
25oC/60% relative humidity for 24 months. 
Immunoglobulin monomers, dimers, aggregates and 
fragments were measured by high-performance size-
exclusion chromatography, anti-Hepatitis B surface 
(anti-HBs) antigen antibodies by an enzyme 
immunoassay. The data were analyzed using the 
“paired t-test”.  
 
Results: There were no statistical significant 
differences in total “monomers+dimers” (96.5% vs. 
96.1%, p=0.618), in aggregates and fragment content 
(0.29% vs. 0.26%, p=0.750, 3.20% vs. 3.63%, p=0.537) 
and in the protective anti-HBs antigen antibody level 
(3.73 IU/mL vs. 3.81 IU/mL, p=0.532) between the 
formulations in glycine and L-proline after 24 months 
storage. Dimer level in both formulations was found to 
be well below 10% (7.52% in glycine, 5.80% in L-
proline), considered to be the upper limit for good 
tolerability.  
 
Conclusion: The results obtained from IGIVs 
formulated in 0.25M glycine or 0.25M L-proline after 
24 months storage at 25°C indicate that both amino 
acids provide a similar stabilization of the IgG molecule 
in liquid formulations at low pH. 
 
 
283 QUANTIFYING TOTAL IGG AND IGG 
SUBCLASSES (PEAK AND TROUGH) IN 
PRIMARY IMMUNODEFICIENCY PAEDIATRIC 
PATIENTS TREATED WITH INTRAVENOUS 
IMMUNOGLOBULIN (MULTIGAM®) AND 
RELATION WITH SEROSPECIFIC 
ANTIPNEUMOCOCCAL ANTIBODIES 

D. Tuerlinckx1, B. Florkin2, I. de Schutter3, C. 
Chantrain4, F. Haerynck5, P. Philippet6, R. Laub7, A. 
Ferster8 
1Université Catholique de Louvain, Yvoir, 2Univeristé 
de Liège, Liège, 3Vrij Universiteit Brussels, 4Université 
Catholique de Louvain, Brussels, 5Universiteit Gent, 
Gent, 6CHC Espérance, Liège, 7Red Cross CAF DCF, 
8Université Libre de Bruxelles, Brussels, Belgium 

Introduction: Primary immunodeficiency diseases 
(PID) are associated with an increased susceptibility to 

recurrent severe bacterial infection, mainly related to 
S.pneumoniae. Intravenous immunoglobulin (IVIG) 
replacing functionally deficient or absent 
immunoglobulin, is the mainstay treatment to reduce 
mortality and morbidity.  
 
Objective: Target IgG trough levels including specific 
antipneumococcal antibodies (APAbs), required to 
minimize infection risk is not established. We reported 
the results of a multicenter, prospective, open-label, 
non-interventional study in 22 PID paediatric patients, 
without modification of the doctor-patient relationship.  
 
Methods: Trough and peak total IgG and IgG 
subclasses were measured in the patient plasma over a 
period comprising 6 consecutive IVIG infusions (BN 
Prospec System, Siemens).  
 
APAbs against serotypes 1, 3, 4, 5, 6B, 7F, 8, 9N, 9V, 
10A, 12F, 14, 18C,19A, 19F, 23F were determined by 
individual 22F-ELISA according WHO13.  
 
Results: 22 PID patients (mean age: 9.18±5.42 y; range 
0.7-17.2 y) were treated with a mean IVIG weekly dose 
0.400±0.008g/kg. Mean study duration was 227 ± 119 
days. For all visits, trough mean in g/L were 
respectively 7.77± 0.28 (total IgG), 4.88± 0.27(IgG1), 
2.23±0.06 (IgG2), 0.21± 0.01 (IgG3), 0.14 ± 0.01 
(IgG4). Peak total IgG level was 13.92 ± 0.35g/L. A 
good relation was found between the available dose and 
the peak level (p < 0.001). The relation dose/ next 
trough level was weaker. No relation was found 
between the dose and the next trough APAb content.  
 
Conclusion: Total IgG and IgG subclasses levels are 
within the expected values established for all age group 
healthy children. 
 
 
306 EFFICACY AND TOLERABILITY OF 
PRIVIGEN® (IGPRO10) IN PRIMARY AND 
SECONDARY IMMUNODEFICIENCIES - A 
MULTICENTER OBSERVATIONAL STUDY 

B. Otremba1, H.R. Slawik2, B. Tschechne3, P. 
Lotichius4, D. Pfruender4 
1Onkologische Praxis, Oldenburg, 2Onkologische 
Schwerpunktpraxis, Augsburg, 3Hämatologisch-
onkologische Schwerpunktpraxis mit Tagesklinik am 
Krankenhaus, Neustadt a. Rbge., 4CSL Behring, 
Hattersheim, Germany 

Introduction: Privigen® (IgPro10) is a 10% polyvalent 
human IgG preparation for intravenous administration 
(IVIG) using L-proline as stabiliser. 
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Objective: To investigate the efficacy and tolerability 
of Privigen in a large sample of patients with 
immunodeficiencies. 
 
Methods: Interim analysis of an observational study in 
119 German centers (cut-off date January 16, 2012). 
 
Results: 814 patients (413 males, 401 females; mean 
age 64 years) received a total of 6157 Privigen® 
infusions. 140 patients had primary immunodeficiencies 
(PI), 674 had secondary immunodeficiencies (SI). The 
average single dose was 15 g, with a mean interval of 
30 days. Efficacy was judged as very good or good in 
87.5%, moderate in 5.7%, insufficient in 0.6% and not 
evaluable in 5.8% of the cases (0.5% missing data). 
Patients who had not received any IVIG treatment for 6 
months prior to study entry and who received Privigen® 
for ≥120 days (≥6 infusions, largest interval ≤60 days) 
experienced significantly fewer infections during the 
study than before: In PI the mean annualized infection 
rate dropped from 7.0 to 2.2 (n=20; p=0.0003), in SI 
from 5.6 to 1.5 (n=81; p< 0.0001). Tolerability was 
judged as very good or good in 91.2%, moderate in 
4.7% and insufficient in 2.9% of all cases (1.1% 
missing data). Adverse events possibly or probably 
related to Privigen® were reported for 118 of the 6157 
infusions (1.9%); only 3 of them were serious (0.05%). 
 
Conclusions: Privigen® (IgPro10) significantly reduced 
infection rates in PI and SI. Tolerability was very good 
or good in the majority of patients. 
 
 
307 CERNUNNOS-XLF DEFICIENCY 
SUCCESFULLY TREATED BY USING 
MODIFIED FANCONI SYNDROME 
CONDITIONING REGIMEN AND HSCT 

F. Dogu1, S. Haskologlu1, F. Cipe1, J.-P. De Villartay2, 
A. Ikinciogullari1 
1Department of Pediatric Immunology and Allergy, 
Ankara University School of Medicine, Ankara, Turkey, 
2Unite de Developpement Normal et Pathologique du 
Systeme Immunitaire, INSERM, Hopital Necker-Enfants 
Malades U768, Paris, France 

Cernunnos-XLFdeficiency ,first described in 2006 is a 
rare combined immunodeficiency with a defective 
DNA double-stranded repair mechanism. Patients with 
this syndrome usually have growth retardation, 
microcephaly, dysmorphic features (bird-like face) and 
mild to severe B and T cell lymphopenia. Only 9 
patients have been reported to date and 3 of them were 
succesfully treated with HSCT. Here we present a new 
case of cernunnos-XLF deficiency who was 
successfully treated by HSCT after modified Fanconi 

syndrome conditioning regimen. The patient was 13 
years old girl of unrelated parents. She was first 
referred to us when she was 2years old with recurrent 
upper and lower respiratory infections and growth 
retardation. In addition to growth retardation, 
microcephaly, microganatia and bird like face was 
detected on physical examination. Laboratory 
investigations revealed T cell lymphopenia, IgA 
deficiency and low lymphoblastic transformation 
response to PHA. B cell deficiency and 
panhypogammaglobulinemia gradually developed and 
IVIG replacement started when she was 10.5 years old. 
Homozygous C622T(R178X) mutation at cernunnos 
gene confirmed Cernunnos-XLF deficiency. A bone 
marrow transplantation was performed form her fully 
matched sibling following a conditioning regimen with 
Fludarabin (30mg/m2/d day -8 to -4), 
Cyclophosfamide(10mg/kg/g, day -4 to -3) , and ATG 
(10mg/kg/d day-4 to -3) Due to high genetic thrombosis 
risk she received defibrotide for VOD prophylaxis and 
CsA for GvHD prophylaxis. Myeloid and platelet 
engraftments were achieved at +11 and +21 
respectively. She was discharged on day+28. She is 
now +7 months posttransplant wit normal T and B cell 
counts and 94 % donor chimerism. 
 
 
318 CHARACTERISATION OF FUNCTIONAL 
ANTIBODIES AGAINST STREPTOCOCCUS 
PNEUMONIAE IN FLEBOGAMMA® DIF 

N. Marzo, R. Gajardo, M. López, J.I. Jorquera 

Research and Development Area, Instituto Grifols, S.A., 
Barcelona, Spain 

Introduction: Flebogamma®DIF (5% and 10%) is an 
intravenous immunoglobulin (IGIV) whose clinical 
efficacy has been proven through clinical trials as 
replacement therapy in primary and secondary 
immunodeficiencies, as well as in other indications. 
Flebogamma®DIF shows a broad spectrum of 
antibodies against different pathogens of bacterial, 
fungal and viral origin, including poliovirus, measles 
and diphtheria, as determined by neutralization assays. 
One step forward in the biochemical characterization of 
Flebogamma®DIF is the evaluation of its activity 
against Streptococcus pneumoniae, the most common 
etiologic agent identified in community-acquired 
pneumonia.  
 
Objective: To assess, through a standardised functional 
assay, the characteristics of functional antibodies in 
Flebogamma®DIF against multiple relevant serotypes 
of Streptococcus pneumoniae.  
 
Methods: The presence of functional antibodies against 
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several serotypes of Streptococcus pneumoniae were 
determined in 9 lots Flebogamma®DIF (covering 5 % 
and 10% concentrations) by using a functional assay (4 
fold multiplexed opsonophagocytic killing assay, UAB-
MOPA; www.vaccine.uab.edu). The assay includes the 
evaluation of 13 different serotypes using the HL60 cell 
line as phagocytic cells.  
 
Results: Antibodies with biological relevance were 
observed in all the studied lots. Highest titres were 
obtained against serotypes 4, 6B, 9V, 14, 18C, 19A, 
19F and 23F with levels up to 1/640. These serotypes 
coincide with serotypes present in the vaccines used 
against Streptococcus pneumoniae. The levels of 
antibodies detected against serotypes 1, 3, 5, 6A and 7F 
showed lower but detectable values in most lots.  
 
Conclusions: Flebogamma® DIF shows detectable 
antibodies against different Streptococcus pneumoniae 
serotypes as determined by functional assay. 
 
 
319 SAFETY PROFILE OF IVIG IN PID 
PATIENTS 

S. Haskologlu, F. Dogu, F. Cipe, A. Ikinciogullari 

Department of Pediatric Immunology and Allergy, 
Ankara University School of Medicine, Ankara, Turkey 

Over the years, immunoglobulin preparates have been 
used for the treatment of PID's. The prevalence of 
adverse effects in IVIG treatment is given around five 
percent. The most common adverse effects are myalgia, 
fever, sweating, temporary muscle spasm, nausea and 
vomiting. Most of the adverse effects are directly 
proportional to flow speed of IVIG and when the speed 
is reduced the symptoms disappear.  
 
Between December 2010 and September 2011, 45 
patients followed up with PID were given 200 IVIG 
infusions total, in Department of Pediatric 
Immunology-Allergy clinic. The distribution of patients 
according to diagnosis were as follows; 11 SCID, 8 
CVID, 7 CID, 2 HIGM, 4 WAS, 5 AT, 3 MHC Class II 
deficiency, 1 XLPD, 1 LAD, 1 CHS and 1 with IgG1 
deficiency.  
 
Thirty minutes before infusion, premedication 
composed of paracetamol and difenhydramin were 
administered. The infusion started at speed of 0,5 
ml/kg/per hour then by increasing 0,5 ml/kg/per hour 
every 15-30 minutes, it reached 2 ml/kg/per hour and it 
was completed in 4 hours. Vital symptoms followed up 
every 30 minutes. Adverse effect has been observed in 
7 out of 200 (%3,5) infusions. The most common 
adverse effect was fever (n=4). Weakness has been 

observed in two patients the day after infusion. Nausea, 
vomiting, fever and shortness of breath have been 
observed in two separate infusions in one of the 
patients.  
 
When given at a suitable premedication and infusion 
speed, IVIG replacement which is mandatory in the 
treatment of many PID's is a safe treatment. 
 
 
339 EFFICIENCY OF IGG REPLACEMENT 
THERAPY IN PATIENTS WITH CVID: 
CORRELATIONS WITH CLINICAL 
PHENOTYPE AND POLYMORPHISM OF THE 
NEONATAL FC RECEPTOR  

E. Oksenhendler1, V. Gouilleux-Gruart2, H. Chapel3, 
M. Lucas3, L. Gérard1, H. Watier2, DEFI Study Group 
1Clinical Immunology, Hôpital Saint-Louis, AP-HP and 
Université Paris Diderot, Sorbonne Paris Cité, EA3963 
and CEREDIH, Paris, 2CNRS UMR 7292, Université 
François Rabelais, Tours, France, 3Primary 
Immunodeficiency Unit, Nuffield Dept of Medicine, 
University of Oxford, Oxford, UK 

Treatment of common variable immunodeficiency 
disorders (CVID) is based on replacement therapy 
using IV or SC IgG. Interindividual variation of IgG 
dose is common. From two prospective cohorts, totally 
380 patients with CVID on stable IgG replacement 
were analysed. An “efficiency” index was defined as 
the ratio of serum IgG trough level minus IgG residual 
to the average weekly dose of IgG infusion. A reduced 
efficiency of IgG was independently associated with the 
IV route (p< .001) and with the presence of at least one 
CVID disease-related phenotype (lymphoproliferation, 
autoimmune cytopenia or enteropathy) (p< .001). High 
IgG efficiency was noted in patients homozygotes for 
the VNTR_3/3 polymorphism of the neonatal Fc 
receptor gene (FCGRT) promoter and this was 
particularly significant in patients treated with IVIG (p< 
.01). In a multivariate analysis, FCGRT_VNTR 3/3 
genotype (p=.008) and high serum albumin (p< .001) 
were independently associated with increased 
efficiency of IVIG. 
 
 
342 MODELING OF THERAPY FOR CHILDREN 
WITH CONGENTIAL 
AGAMMAGLOBULINEMIA  

T. Uglova1, O. Krasko2, S. Aleshkevich1 
1Clinical Research Department, National Research 
Center for Pediatric Oncology, Hematology and 
Immunology, Borovlyani, 2Laboratory of 

J Clin Immunol (2012) 32 (Suppl 1):S1–S379



 
161 

 

Bioinformatics, United Institute of Informatics 
Problems, Minsk, Belarus 

Introduction: The protocol of the substitution therapy 
with IVIG for children with congenital 
agammaglobulinemia (CA) was developed. 
 
Methods: Retrospective data about infusions of IVIG 
to 7 patients with CA has been studied. The patients' 
mean age was 4.89 years ranging from 6 months to 13 
years. BTK gene mutations were found in 5 cases. 108 
observations (doses, time-points and IgG-levels) were 
observed. The proposed model based on statistical 
regression analysis of parameters' estimations that are 
then applied to analytical model for prediction of the 
patient's -level. The created software calculates 
individual treatment on the basis of the patient's data. 
 
Conclusion: For patients, whose IgG-level is below 
recommended, the tactics of weekly administration of 
low doses quicker to an acceptable steady average value 
of IgG should be used. After achieving an acceptable 
level of IgG in blood serum the tactics of doses infusion 
may change for each patient in the direction of the rarer 
visits to the doctor with the infusion of higher doses. 
Individualization of treatment can be carried out by 
selecting a value of for each patient depending on their 
lifestyle, state, etc. To help the doctors in prediction of 
IgG-level with proposed stochastical and analytical 
models, the applied software was developed. The 
software calculates the predicted value of IgG based on 
current observations. For further individualization of 
treatment protocol for children with CA the software 
has customization settings on individual observations. 
The software helps physicians to calculate necessary 
treatment parameters according to the protocol of 
treatment. 
 
 
348 FOOD ALLERGY AND INCREASED 
LEVELS OF SPECIFIC AND TOTAL IGE AFTER 
PAEDIATRIC LIVER TRANSPLANTATION: A 
CASE REPORT 

N. Bouwer1, B. Esa2, E. Mayne1, M. Suchard1, D. 
White3, S. Klugman3, S. Buldeo1, C. Levy4 
1Department of Molecular Medicine & Haematology, 
Faculty of Health Sciences, University of the 
Witwatersrand and National Health Laboratory 
Service, 2Translational Tolerance Unit, Wits Health 
Consortium, Charlotte Maxeke Johannesburg 
Academic Hospital, 3Division of Paediatric 
Pulmonology, Department of Paediatrics, Charlotte 
Maxeke Johannesburg Academic Hospital, Faculty of 
Health Sciences, 4Division of Paediatric Nephrology, 
Department of Paediatrics, Charlotte Maxeke 

Johannesburg Academic Hospital, Faculty of Health 
Sciences, University of the Witwatersrand, 
Johannesburg, South Africa 

Introduction: This is a case presentation of an 8-year-
old patient with multiple food allergies, eczema, asthma 
and very high IgE levels that developed eighteen 
months post liver transplant, while on tacrolimus 
therapy. 
 
Case presentation: An 8-year-old female presented to 
the allergy clinic with a 3-day history of pruritic, 
secondarily infected eczematous rash on her lower 
limbs. The allergic symptoms began eighteen months 
post liver transplant, which was performed at the age of 
four years for idiopathic neonatal cholestasis. The post 
transplant immunosuppressive regimen included 
tacrolimus and prednisone.  
 
The child is allergic to meat, chicken and milk. She 
does not have a family history of atopy and did not 
have any known allergies prior to the transplant. The 
atopy status of the donor was not available. Significant 
laboratory investigations included a high total IgE 
(1200kU/L) with clinically significant specific IgE to 
chicken, pork, beef and mutton. 
 
Conclusion: Tacrolimus, an immunosuppressant 
calcineurin inhibitor used in allogeneic organ 
transplants, has been associated with de novo 
development of allergy more than other 
immunosuppressants. Here we present a case of de 
novo food allergies developing subsequent to 
tacrolimus immunosuppression following liver 
transplant. Management of the patient includes either a 
hypoallergenic diet or switching to cyclosporine as well 
as supportive treatment. The occurrence of de novo 
allergies in paediatric liver transplant patients may 
deepen our understanding of allergy pathogenesis. 
 
 
352 HAPLOIDENTICAL TCR-ALPHA/BETA 
AND CD19-DEPLETED HEMATOPOIETIC 
STEM CELL TRANSPLANTATION IN A CASE 
OF SCID 

M.V. Gazzola1, R. Destro1, G. Bucciol1, C. Messina1, 
M. Tumino1, S. Giliani2, E. Calore1, M. Pillon1, G. 
Basso1, M.C. Sanzari3, M.C. Putti1 
1Pediatric Hematology Oncology, Department of 
Pediatrics, University of Padova, Padova, 2Pediatric 
Genetic Laboratory, Institute of Molecular Medicine 
Angelo Nocivelli, Brescia Children Hospital, Brescia, 
3Department of Laboratory Medicine, University of 
Padova, Padova, Italy 
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Introduction: Severe combined immunodeficiency 
(SCID) is a primary immunodeficiency (PID) with 
incidence < 1:100.000 newborns, characterized by early 
onset, failure to thrive, diarrhea, infections. Neonatal 
screenings are not implemented in our country. 
Treatment of choice is urgent hematopoietic stem cell 
transplantation (HSCT). 
 
Objective: We report the haplo-HSCT of a SCID-
RAG1 baby with pneumonia by P.jiroveci. 
 
Methods: 4-month-old female, weight 6.3kg, height 
60cm (50° percentile). Previously two perforated otitis, 
oral Candidiasis, bronchopneumonia. Admitted to ICU 
for respiratory failure (P.jiroveci pneumonia, Rotavirus 
gastroenteritis), requiring assisted ventilation. CBC: 
lymphocytopenia (700 lymphocytes/mm3).  
 
Results: Immunophenotype: 8% CD3+CD4+CD8- 
(CD45RA+CD45RO-) T-cells ; 0% CD8+; 0% CD19+; 
91% CD16/56+ ; negative CD25, CD38, HLA-DR. 
Molecular analysis identified RAG1 mutation, 
supporting SCID T-B-NK+ diagnosis. 
 
HSCT: haploidentical from father. TCRαβ-CD19-
depletion with biotinylated anti-αβ antibody, anti-biotin 
antibody+magnetic microbeads, CliniMACS system, 
was highly effective (TCRαβ 5 log; CD19 3,2 log). 
Graft composition: 32.8x106/kg CD34+, 21.6x106/kg 
TCRγδ. 
 
Conditioning regimen: Treosulfan, Fludarabine, rabbit 
antilymphocyte serum. No subsequent 
immunosuppression. 
 
PMN-platelets engraftment: day +17 and +15 
respectively. Progressive clinical and radiological 
improvement, independence from mechanical 
ventilation on day +14. Donor chimerism 100% 
(day+14). 
 
At day +100, CBC is stable at 700 lymphocytes/mm3. 
Immunophenotype: 2% CD3 (1% CD4, 1% CD8), 82% 
CD19, 13% CD16/56+. Chimerism 87% Donor (CD19 
100%, CD3 99% ; CD16/56+ 84%). 
 
The baby is well at home, without infections. No signs 
of GvHD. 
 
Conclusions: TCRαβ-CD19-depleted TCRγδ-enriched 
haplo-HSCT seems useful in SCID cases with severe 
active infections, allowing early partial immune 
reconstitution and recovery from infections without 
GvHD. Longer follow-up is needed to assess outcome. 
 

372 FCGR3A-158V/F POLYMORPHISM MAY 
CORRELATE WITH 
HYPOGAMMAGLOBULINAEMIA IN PATIENTS 
AFTER RITUXIMAB TREATMENT 

E. Villegas Martín1, J.F. Iglesias Alzueta1, N. Martínez 
Pomar1, A.M. Gutierrez García2, N. Matamoros Flori1 
1Immunology Service, 2Hematology Service, Hospital 
Universitario Son Espases, Palma de Mallorca, Spain 

Introduction: Rituximab is a chimeric monoclonal 
antibody directed toward CD20, a B-cell surface marker 
that has been proven effective in depleting normal and 
malignant B cells in vivo. Rituximab is widely used in 
the treatment of B-cell malignancies and induces almost 
a complete depletion of normal B lymphocytes in 
peripheral blood for an average of various months. In 
some cases, Rituximab treatment causes prolonged 
hypogammaglobulinaemia. It has been reported that the 
presence of valine (V) at position 158 of FCGR3A 
(CD16) has a higher affinity to human IgG than the 
phenylalanine (F) allele. The hypogammaglobulinaemia 
after Rituximab treatment could be correlated with this 
polymorphism.  
 
Methods: This study initially included 9 patients who 
received treatment with Rituximab. The FCGR3A gene 
polymorphisms were determined by allele specific 
polymerase chain reaction (PCR). Genomic DNA was 
extracted from peripheral blood using a DNA isolation 
kit under the manufacturer's instructions.  
 
Results: The patients tested for the FCGR3A-158V/F 
polymorphism were classified in low-affinity group 
(158 F/F) and high-affinity group (158 F/V and 158 
V/V). The 9 patients initially studied, 5 in Rituximab 
maintenance and 4 hypogammaglobulinemic subjects 
after Rituximab treatment, had heterozygous V/F 
polymorphism.  
 
Conclusions: The aim of this study is to demonstrate 
the possible correlation between immunoglobulin levels 
after Rituximab treatment and the FCGR3A-158V/F 
polymorphism. In theory, patients classified in low-
affinity group may have different levels of 
immunoglobulins in comparison with high-affinity 
group. The confirmation of this result may imply the 
introduction of these studies as a diagnostic test and 
provide a more accurate Rituximab treatment to avoid 
secondary hypogammaglobulinaemia. 
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402 IGG TROUGH LEVELS IN PREGNANT 
PRIMARY IMMUNODEFICIENCY PATIENTS 

A. Guerra, B. Grimbacher, R. Chee, S.L. Seneviratne 

Department of Clinical Immunology, Royal Free 
Hospital, London, UK 

Introduction: Foetal and neonatal humoral immunity 
relies on placenta transfer of IgG, mediated by FcRn. In 
normal pregnancies, there is a decrease in serum IgG, 
with the lowest levels in the third trimester.Pregnant 
women with primary immunodeficiencies (PID) under 
treatment can efficiently transfer IgG, but the third 
trimester reduction can potentially predispose patients 
and their offspring to infections.Although it is common 
practice to increase the dosage of IgG in the last 
trimester, no guidelines have been implemented yet. 
 
Objective: To study IgG levels during pregnancy in a 
cohort of pregnant PID patients. 
 
Methods: Pregnant PID patients receiving substitutive 
treatment (IVIG or SCIG) on the patient register at 
Royal Free Hospital were selected. Pre-pregnancy, 3rd 
trimester and post-pregnancy IgG levels were compared 
using a paired T test. 
 
Results: 6 women (4 CVID, 2 Specific antibody 
deficiency, 1 transient hypogammaglobulinemia) had 9 
pregnancies.The 3rd trimester serum IgG were 
significatively lower than in pre-pregnancy (mean 
difference - 1.91 g/L, p < 0.01), in spite of a 
documented increase in the IgG infusion doses in 5/9 
pregnancies. An increase in IgG levels after delivery 
was observed (mean difference + 2.58 g/L, p < 0.01) 
without modifications of treatment. 
 
Conclusions: Despite an increase in IgG doses within 
the 3rd trimester, some pregnant PID women still had a 
decrease in IgG levels in the 3rd trimester, with recovery 
after delivery without treatment modifications. 
Studying a larger cohort should help formulating 
appropriate guidance. 
 
 
486 OUTCOMES OF WISCOTT-ALDRICH 
SYNDROME IN PATIENTS TREATED AND NOT 
TREATED WITH SCT  

L. Chernyshova1, A. Bondarenko1, L. Kostyuchenko2, 
F. Porta3 
1Paediatric Infectious Diseases and Paediatric 
Immunology, National Medical Academy of Post-
graduate Education, Kiev, 2Center for Pediatric 
Immunology, West-Ukrainian Specialized Medical 
Center, Lviv, Ukraine, 3Center for Bone Marrow 

Transplantation, Civil Hospital of Brescia, Brescia, 
Italy 

Introduction: The high variety of clinical course and 
severity of WAS makes the expedience of SCT for all 
cases questionable. 
 
Objective: to evaluate the outcomes of patients with 
WAS with and without SCT. 
 
Methods: 15 boys with WAS (classic - 13, XLT - 2) 
during 2003 - 2012. Age at diagnosis 3 months - 20 
years (average 4,2 years), follow-up 1-10 years. 4 
patients underwent SCT from HLA-identical unrelated 
donor, 11 received only supportive therapy. 
 
Results: Outcomes of patients with SCT: one patient, 
transplanted at 4 years old, died of generalized CMV-
infection 3 months after SCT. Two (transplanted at 1.5 
years) had successful reconstitution of immune system 
(follow-up 2 and 2,5 years). One patient with XLT, 1 
year old, had successful engraftment, but now is 
controlled for his graft-versus-host disease. Among 11 
patients who did not receive SCT 10 are currently alive, 
aged 5-23 years (average 10.9 years). The frequency of 
serious infections is 0-1 per year, in 6 patients severity 
of infections is increasing with age, along with decrease 
of T- and B-cells. Using of IVIG improved the course 
of infections in most patients. None of the patients 
developed cancer, in two patients the celiac disease-like 
syndrome developed. 
 
Conclusions: SCT is radical but risky treatment. At the 
same time there are patients who survived up to 20-23 
years without SCT, but they are in constant risk of life-
threatening bleeding or infection. The decision of SCT 
still requires balancing potential risks and benefits. 
 
 
504 ECONOMIC BENEFIT OF SUBCUTANEOUS 
RAPID-PUSH (SCIG) VERSUS INTRAVENOUS 
(IVIG) IMMUNOGLOBULIN THERAPY IN 
ADULTS WITH PRIMARY IMMUNE 
DEFICIENCY (PID) IN CANADA 

R. Schellenberg1, A. Martin2, L. Lavoie3, M. 
Goetghebeur4 
1Medicine, University of British Columbia, 2St. Paul's 
Hospital, Vancouver, BC, 3BioMedCom Consultants, 
4BioMedCom Consultants Inc., Montreal, QC, Canada 

Introduction: Both IVIG and SCIG are efficacious 
methods of replacing IgG in PID patients. Costs 
incurred by the healthcare system will vary depending 
on the costs of IgG product, medical personnel, 
ancillary infusion materials and healthcare facilities in 
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different geographic locations. In Canada, costs per 
gram of IgG are identical for all IVIG and SCIG 
products and therefore were excluded from our 
analysis.  
 
Objective: To evaluate the economic benefit of rapid-
push SCIG compared with IVIG in PID patients from 
the healthcare system perspective in the context of the 
Adult SCIG home infusion program based at St. Paul´s 
Hospital, Vancouver, Canada.  
 
Methods: Costs of SCIG versus IVIG per patient were 
compared in cost-minimization and budget impact 
models over 3 years. Sensitivity analyses were 
performed to evaluate the impact of varying treatment 
modality and proportion of patients switching from 
IVIG to SCIG. 
 
Results: The cost-minimization model estimated that 
SCIG saved the healthcare system $5736 / patient over 
3 years, primarily due to reduced hospital personnel 
requirements. This figure varied between $5035 and 
$8739 depending on frequency and time of 
administration of IVIG. Adding a pump for SCIG 
infusion reduced the benefit to $1620. Assuming 50% 
of the 456 PID patients in British Columbia switched 
from IVIG to SCIG, cost savings estimated by the 
budget impact model were $1,307,894.  
 
Conclusions: SCIG versus. IVIG saves the healthcare 
system in British Columbia $5736 per PID patient over 
3 years. Switching 50% of PID patients would save 
$1.31 M over 3 years. 
 
 
507 A SINGLE CENTER EXPERIENCE OF 
HEMATOPOIETIC STEM CELL 
TRANSPLANTATİON FOR PRIMARY 
IMMUNDEFICIENCY DISEASES 

S. Filiz1, D.F. Kocacık Uygun1, A. Bingöl1, O. Yeğin1, 
V. Hazar2, A. Küpesiz2, G. Tezcan3, A. Yeşilipek3, V. 
Uygun1 
1Pediatric Allergy & Immuology, 2Pediatric 
Hematology & Oncology, 3Pediatric Hematology & 
Immunology, Akdeniz University Faculty of Medicine, 
Antalya, Turkey 

Primary Immundeficieny diseases (PID) are rare 
conditions resulting in increased susceptibility to 
infections, autoimmunity, malignancies and premature 
death. Besides the alternative treatments are available 
as gene therapy, remains the only treatment choice for 
many PID and has been used for nearly 40 years to 
ameliorate or cure PID.This study was performed to 
determine the outcome of our patients undergoing 

HSCT for PID.We retrospectively analyzed 33 PID 
patients who underwent HSCT at Akdeniz University 
School of Medicine, Department of Pediatric 
Hematology/Oncology and Immunology/Allergy in the 
period February 2004-November 2011 were studied. 
The Study group(n=24 male, n=9 female) included 14 
Severe Combined Immundeficiency (SCID), 4 Wiskott 
Aldrich Syndrome (WAS), 4 Severe Congenital 
Neutropenia (SCN), 3 Griscelli Syndrome, 2 Chediak 
Higashi Syndrome, 1 Chronic Granulamatous Disease, 
1 Leukocyte Adhesion Deficiency type 1 (LAD1),1 
Hyper IgM sendrome, 1 CD4 lymphopenia, 1 MHC 
Class II deficiency and 1 ZAP 70 deficiency.The 
median age of HSCT was 4.26 years (SD±3.2) (range 6 
month-18 years). The overal survival was 64%. At the 
time of the last follow-up living 6 SCID had a complete 
T function, two patients require IVIG supplementation 
because of slow B cell reconstitution. The other PIDs 
are now alive and well with full chimerism.Our data 
showed that HSCT appears to be reasonable treatment 
option for PID in reconstitution and correction of the 
immune system defects if early recognition, and rapid 
initiation of adequate supportive treatment were 
achieved. 
 
 
543 EVIDENCE OF ACTUAL DOSE 
ADJUSTMENT IN PATIENTS SWITCHING 
FROM INTRAVENOUS IMMUNOGLOBULIN 
(IGIV) THERAPY TO IGSC 20%: A STUDY OF 
THREE US SPECIALTY PHARMACY 
DATABASES 

M. Luo1, R. Iyer1, Y. Xiong2, J. Li-McLeod2 
1Baxter Healthcare, Deerfield, IL, 2Baxter Healthcare, 
Westlake Village, CA, USA 

Rationale: The US package insert for IGSC 20% 
(Hizentra, CSL) recommends dose adjustment to 
achieve systemic serum IgG exposure (area under the 
concentration-time curve [AUC]) not inferior to that of 
the previous IGIV treatment. The objective of this study 
is to examine if dose adjustment occurred in Primary 
Immunodeficiency (PI) patients switching from IGIV to 
IGSC 20% in real world settings. 
 
Methodology: Three US specialty pharmacy 
dispensing databases for IG products to treat PI were 
extracted from January 2009 - June 2011. Route of 
administration was identified by prescribed brand and 
dosing frequency. Patients with ± 2 claims for any IGIV 
who subsequently switched to IGSC 20% were 
included in the analysis. Dosing adjustment was 
calculated for each patient as the ratio of gm/30days of 
[(IGSC 20%) / (IGIV)]. Wilcoxon signed rank test 
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examined the research hypothesis that the dose 
adjustment ratio was different from 1.  
 
Results: This study identified 129 patients who 
switched from any IGIV to IGSC 20% meeting the 
inclusion and exclusion criteria. Among them, 78% had 
dose increase. The median dose adjustment was 1.38 
(mean 1.42) when switching from IGIV to IGSC 20%, 
which was statistically significant (p< 0.0001). The 
dose adjustment was seen in each of the 3 databases 
examined. The median number of days on IGIV and 
IGSC 20% therapy in this study was 342 and 143 days 
respectively. 
 
Conclusion: Using real world US pharmacy dispensing 
data, this study suggests that dose increase occurred 
when PI patients switched from IGIV therapy to IGSC 
20%. 
 
 
545 ASSESSING PREFERENCES FOR 
IMMUNOGLOBULIN (IG) TREATMENT 
ADMINISTRATION ATTRIBUTES BY 
PRIMARY IMMUNODEFICIENCY (PI) 
PATIENTS AND PARENTS VIA 
MULTINATIONAL SURVEY STUDY 

M. Luo1, R. Iyer1, L. Olding2, S. Sondhi3, K. Hoerauf3 
1Baxter Healthcare, Deerfield, IL, USA, 2Bryter, 
London, UK, 3Baxter Healthcare, Zurich, Switzerland 

Introduction: Little is known about the relative 
importance to patients and their willingness to accept 
tradeoffs among immunoglobulin (IG) treatment 
administration attributes.  
 
Objective: The objective of this study was to quantify 
patient and parent preferences for administration 
attributes of IG treatments.  
 
Methods: Adult patients & care-givers of children with 
PI from 21 non-U.S. countries, who were recruited via 
national member organisations (NMOs) affiliated with 
the International Patient Organisation for Primary 
Immunodeficiencies (IPOPI), completed a web-
enabled, choice-format conjoint survey. The attributes 
presented to the respondents were frequency, location, 
mode of administration (self vs. doctor), number of 
needle sticks, and duration. Preference weights for 
attribute levels were estimated using random-
parameters logit for each group. All respondents 
provided online informed consent. Respondents were 
able to answer the survey in English, French, German, 
Italian, Spanish or Portuguese.  
 
Results: 216 patients and 84 parents completed the 

survey. The two groups shared similar treatment 
preference pattern. They both significantly preferred 
monthly to weekly, home setting to doctor's office, 
hospital or clinic, self-administration, shorter duration, 
and fewer needle sticks of IG treatment (P < 0.05). 
These administration attributes of the IG treatment were 
almost equally important for the patients when deciding 
about treatment.  
 
Conclusions: This multinational survey indicated that 
IG treatments that provide the comprehensive option of 
a monthly frequency, home setting, self-administration, 
shorter duration, and fewer needle sticks may address 
the needs of both PI patients and parents. 
 
 
557 RNA THERAPEUTICS IN XLA - A NOVEL 
STRATEGY TO REPAIR BTK MUTATIONS 

B. Bestas1, P.M. Moreno2, K.E.M. Blomberg1, A. 
Berglöf1, M.O. Gustafsson1, D.K. Mohammad1, T. 
Sütlü3, K.E. Lundin1, A.C. Asplund1, S. El-Andaloussi1, 
M.J. Gait4, J. Wengel5, C.I.E. Smith1 
1Clinical Research Center, Karolinska Institutet, 
Karolinska University Hospital Huddinge, Novum, 
Huddinge, Sweden, 2INEB-Instituto de Engenharia 
Biomédica, Universidade, Porto, Portugal, 
3Department of Medicine, Center for Hematology and 
Regenerative Medicine (HERM), Karolinska University 
Hospital Huddinge, Karolinska Institutet, Huddinge, 
Sweden, 4Medical Research Council, Laboratory of 
Molecular Biology, Cambridge, UK, 5Nucleic Acid 
Centre, Department of Physics and Chemistry, 
University of Southern Denmark, Odense, Denmark 

Introduction: X-linked agammaglobulinemia (XLA) is 
caused by mutations in the gene Bruton's tyrosine 
kinase (BTK). A mutation in intron 4 of the BTK gene 
in a Swedish XLA-family is responsible for aberrant 
splicing, due to donor splice-site creation and activation 
of a cryptic acceptor site. This results in the inclusion of 
a pseudo-exon of 118 bp.  
 
Objective: Splice-correction by the use of antisense 
oligonucleotides (SCOs) is a novel therapeutic method, 
which is here for the first time applied in the context of 
XLA. It is in theory possible to generate normal 
transcripts by treatment with SCOs blocking the 
aberrant cryptic splice-site.  
 
Methods: Bioinformatics tools were applied to identify 
suitable pre-mRNA target sequences. Subsequently, 
various nucleic acid constructs and chemistries were 
screened for efficacy in cellular reporter assays, and 
SCOs based on locked nucleic acid (LNA) chemistry 
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and a peptide-morpholino conjugate were selected for 
further use.  
Results: We can show almost complete splice-
correction both in patient-derived monocytes and in B-
cells taken from humanized mice carrying the aberrant 
BTK mutation in the form of a Bacterial artificial 
chromosome (BAC)-transgene. The efficacy of the 
treatment was shown on both RNA and protein level. 
Thus, BAC-transgenic mice, bred on a mouse-BTK-
deficient background, serve as an adequate, preclinical 
in vivo-model for the development of a new therapy for 
XLA.  
 
Conclusion: To our knowledge this is the first time that 
this type of splice-correcting model is used in a primary 
immunodeficiency disease and it paves the way for 
future clinical trials. 
 
 
607 BENEFIT OF PRIVIGEN ® IN A PREGNANT 
WOMAN WITH COMMON VARIABLE 
IMMUNODEFICIENCY AND PREVIOUS 
REACTION TO INTRAVENOUS 
IMMUNOGLOBULIN 

R. Moretti, R. Morariu, S. Gambini, G. Nicoletti, M.G. 
Danieli 

Department of Clinical and Molecular Sciences, 
Università Politecnica delle Marche & Ospedali 
Riuniti, Ancona, Italy 

Introduction: Common variable immunodeficiency 
(CVID) is the most common primary 
immunodeficiency in the adulthood. Treatment is based 
on intravenous (IVIg) or subcutaneous (SCIg) 
immunoglobulin administration. We here report on a 
high-risk pregnant woman with CVID who presented 
an adverse reaction with IVIg that was successfully 
rescued with a new product, Privigen ® (CSL Behring). 
 
Methods and Results: Our patient was a 42-year-old 
Caucasian woman. Her medical history was 
unremarkable, except for recurrence of upper 
respiratory infections. Diagnosis of CVID was made in 
2008. In January 2011 she had a spontaneous 
miscarriage at VIII weeks. One month later, she 
complained a systemic reaction during her IVIg 
infusion. Despite premedication, a second infusion was 
followed by a similar reaction. The IVIg treatment was 
withdrawn for three months, when the woman got 
pregnant again. We decided to adopt a new preparation, 
Privigen ® (human immunoglobulin 100mg/ml, 10%, 
CSL Behring). The treatment was tailored to the health 
status and characteristics of the patient. Privigen ® was 
well tolerated and subsequently it was infused at the 
dose of 10 g/weekly. During the pregnancy she did not 

present any significant infection and her IgG levels 
increased to 1068 mg/dl, the last detection before the 
childbirth. At IX months of gestation she gave birth a 
normal healthy male. During breast-feeding period, she 
continued IVIg infusion, 10g every three weeks. 
 
Conclusions: Our case demonstrates that Privigen ® 
can be employed in CVID patient with a previous 
reaction to IV preparation, even in a high-risk patient. 
 
 
617 IGG SCINTIGRAPHY IS HELPFUL TO 
DIAGNOSE AN ASYMPTOMATIC 
INFLAMMATORY BOWEL CONDITION IN 
ANTIBODY DEFICIENCIES AND LOW IGG 
TROUGH LEVELS DESPITE HIGH DOSES OF 
IG REPLACEMENT 

C. Milito1, L. Mauro1, A.M. Pesce1, V. Megna1, G. 
Spadaro2, I. Quinti1 
1Sapienza University of Rome, 2University of Naples, 
Rome, Italy 

Introduction: International guidelines on 
immunoglobulin replacement suggest a monthly IgG 
dose of 400mg/Kg to achieve trough IgG serum levels 
of at least 5g/L. Despite these rules, some patients 
cannot achieve optimal trough IgG levels even with 
much higher IgG doses. 
 
Objective: To investigate the possibility of an intestinal 
protein-losing syndrome in patients with primary 
antibody deficiencies and accelerated IgG catabolism 
caused by an asymptomatic bowel inflammation. 
 
Methods: The intestinal uptake in 7 patients with low 
IgG trough levels despite high doses of Ig replacement 
without other protein-losing causes was investigated by 
abdominal scintigraphy with human polyclonal 
immunoglobulin IgG labelled with 99mTc (99mTc-
HIG) and with white blood cell (WBCs) labelled by 
111-Indium-oxinate. A static acquisition of 4 regions of 
the abdomen (small bowel, ascending, transverse and 
descending colon) was performed 4 hours after the 
injection of radiolabelled IgG. and -in the following 
week- 24 hours after the injection of radiolabelled 
WBCs. 
 
Results: Both scintigraphic techniques provided 
positive results in all patients with an IgG accelerated 
catabolism. Radiolabelled WBCs and 99mTc-HIG were 
found in the same bowel segments. The leukocytes 
uptake exceeded the uptake of Ig in 2 bowel segments 
of the same patient. In 6 intestinal segments an uptake 
of 99mTc-HIG higher than that found with 
radiolabelled WBCs was found. 
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Conclusions: This study demonstrates a new cause -
previously hypothesized but not yet demonstrated- of 
an IgG accelerated catabolism due to an inflammatory 
bowel condition without diarrhoea in antibody 
deficiencies and low IgG trough levels. 
 
 
637 FROM CLINICAL TRIAL TO REAL-WORLD 
USE: SUBCUTANEOUS IMMUNOGLOBULIN 
(SCIG) 20% INFUSION IN PRIMARY 
IMMUNODEFICIENCY DISORDERS 

E. Carne1, Z. Panahloo2, S. Barber1, K. Morris1, T. El-
Shanawany1, S. Jolles1 
1Department of Immunology, University Hospital of 
Wales, Cardiff, 2Medical Science Department, CSL 
Behring, Haywards Heath, UK 

Introduction: The clinical study programme for 20% 
SCIG (Hizentra®, CSL Behring) demonstrated the 
efficacy and safety characteristics of this high 
concentration, low volume immunoglobulin product. 
Additional valuable information can be obtained 
through the use of SCIG in real-world situations where 
the potential benefits of this treatment, such as shorter 
duration of treatment, can be assessed.  
 
Objective: To compare how clinical trial data translate 
into everyday clinical practice through examination of 
specific infusion characteristics in the two settings.  
 
Methods: Determinants of infusion factors affecting 
SCIG infusion duration include type of infusion set, 
syringe drivers and inter-individual variability. Data 
from two 20% SCIG and two 16% SCIG (Vivaglobin®, 
CSL Behring) studies were analysed and compared 
with information obtained from a nurse specialist-led 
survey of infusion characteristics affecting patient 
choice and experience.  
 
Results: Higher IgG doses were administered in a 
shorter period with 20% than 16% SCIG due to lower 
volume. The European 16% SCIG study results 
suggested a linear relationship between patient weight, 
drug volume and number of infusion sites. Factors 
identified by the survey centred upon individualisation 
of therapy including bodyweight, number of infusion 
sites, and infusion time needed to achieve the optimum 
infusion regimen in each patient. Different centres 
showed variations in their clinical practice.  
 
Conclusions: Patient acceptance of treatment may be 
affected by volume of infusion, infusion rate and 
number of infusion sites. In a real-world setting, 20% 
SCIG impacts on patients previously at thresholds using 
16% products, adding flexibility to optimise therapy. 

641 INTRAVENOUS IMMUNOGLOBULINS 
ADVERSE EVENTS PREVENTION BY 
CAREFUL PATIENTS SELCTION 

A. Trizzino, R. Posillipo, M.R. Tinervia, A. Trizzino, 
C. Mosa, A.D. Gerardi, R. Mattei, A. Guerriero, P. 
D'Angelo 

Hemathology - Oncology Unit, Civico Hospital, 
Palermo, Italy 

Introduction: Intravenous immunoglobulins (IVIG) 
are used for many indications beyond the original 
substitution in primary antibody deficiency and are well 
tolerated by most patients. Most frequent adverse 
events (AE) are mild and transient and resolve after 
slowing infusion rate. Many reports mention a wide 
range of AE from 10% to 36%.  
 
Objective: We performed a retrospective analysis to 
evaluate the incidence of AE and the association with 
the modality of infusion to identify the best strategy to 
reduce their number. Then, we started a prospective 
study that determined an important reduction of AE.  
 
Methods: Fifteen patients, with well defined PID and 7 
patients with autoimmune cytopenias were enrolled for 
retrospective analysis for a total number of 240 
infusions with VENITAL over a 12 months period. The 
IVIG dose ranged from 0.4 g/Kg/day to 1 g/Kg/day. 
Reactions were classified as mild, moderate or severe 
(Brennan classification).  
 
Results: Overall 22.5% of infusions were associated 
with an AE up 72 h and 50% of patients never 
experienced AE. Most of them were mild (headache) 
and occurred 24-48 h after infusion. Only a 5 years old 
girl experienced severe AE (aseptic meningitis).  
 
Conclusions: Eight patients with reactions were 
switched to subcutaneous therapy. Seven PID patients 
with history of no reactions were enrolled in our 
prospective study and continued to tolerate the 
VENITAL infusions uneventfully. AE were patient-
specific and the high infusion rate has a major effect 
just in this group of patients. Selection of patients is the 
most important way to reduce AE. 
 
 
643 STEM CELL TRANSPLANT IN CHRONIC 
GRANULOMATOUS DISEASE: SINGLE 
CENTRE REPORT 

V. Grassi1, F. Bolda2, R. Baffelli2, A. Beghin2, C. 
D'Ippolito1, A. Soresina3, A. Lanfranchi2, F. Porta1 
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1Pediatric Oncohaeamatology and BMT, 2Stem Cell 
Lab, 3Dept of Pediatrics, Children's Hospital, Brescia, 
Italy 

Bone marrow transplantation (BMT) is the only 
curative treatment for chronic granulomatous disease 
CGD).. We grafted 5 children affected by CGD, 4 from 
MUD and 1 from a matched family donor. Pt 1 at the 
age of 3 yrs received full conditioning and MUD BMT. 
At day + 15 engraftment was present, but the child 
became lethargic. A CT scan demonstrated a cerebral 
mass compatible with an aspergillus infection. Despite 
antifungal therapy the child died on day +25 post-BMT. 
Pt 2 , aged 6 yrs and 3 aged 18 months, two brothers, 
were diagnosed CGD. Pt 2 received matched familial 
BMT after conditioning with Bu Mel ATG . He 
engrafted on day +15, after discharge, being a full 
donor chimera, he reactivated a viral infection that led 
on day +60 to GVHD and PPT and subsequently died 
of cerebral bleed. Pt 3 received familial phenoidentical 
BMT. He engrafted on day +12. Donor chimerism 
declined from 100% to 39% within two mos. Therefore 
BMT was boosted with CD34+ cells reaching 60%. Pt 
4 received PBSC form a MUD and engrafted nicely on 
day +15 and is a full chimera. Pt 5 aged 12 yrs with 
chronic intestinal disease received a MUD PBSC after a 
RIC BU conditioning . He engrafted nicely at day + 15. 
In our experience BMT in CGD remain the only 
curative therapy in severly affected pts (i.e. MICI), RIC 
BU conditioning plus PBSC at present is the golden 
standard that decreases toxicity risks and shortens 
aplasia. 
 
 
644 PATIENT SATISFACTION BEFORE AND 
AFTER SWITCH FROM VIVAGLOBIN (16% 
SCIG) TO HIZENTRA (20% SCIG): RESULTS OF 
A PID PATIENT SURVEY 

S. Barber, E. Carne, K. Morris, T. El-Shanawany, S. 
Jolles 

Department of Immunology, University Hospital of 
Wales, Cardiff, UK 

Introduction: Subcutaneous immunoglobulin (SCIG) 
is increasingly used for treating PID patients. In 
addition to efficacy and safety, patient quality of life is 
an important consideration when it becomes necessary 
to use an alternative SCIG. Following the withdrawal of 
16% SCIG (Vivaglobin®, CSL Behring), patients were 
switched to higher concentration 20% SCIG 
(Hizentra®, CSL Behring) and a questionnaire 
developed to assess changes in well-being. 
 

Objective: To assess changes in patients' and nurses' 
perspectives of treatment satisfaction following a 
switch from 16% to 20% SCIG. 
 
Methods: A questionnaire was developed comprising 
nine patient-specific questions, assessed by visual 
analogue scales (VAS) or by multiple choice, and a set 
of nurse-specific questions. The survey was sent to ten 
PID patients who had been receiving immunoglobulin 
therapy for 2 to 12 years. 
 
Results: Six patients (females aged 36-73 years) 
completed the questionnaire while receiving 16% SCIG 
and after switching to 20% SCIG. Doses of 16% SCIG 
ranged from 6.4 to 8.5g/L weekly and from 7.0 to 
9.0g/L weekly with 20% SCIG. After switching to 20% 
SCIG, duration of infusion was an average of 27 
minutes faster in three patients (127 vs. 100 minutes) 
and was unchanged in three patients. Treatment 
satisfaction (VAS) improved in four patients, remained 
unchanged in one, and worsened in one patient. 
Frequency of discomfort with infusions reduced in 
three, and was unchanged in three patients. 
 
Conclusions: Switching from 16% to 20% SCIG 
resulted in a reduction of infusion duration in 50% of 
patients and improved treatment satisfaction in 66% of 
patients. 
 
 
646 ANTIBODY CONCENTRATIONS 
ACHIEVED WITH IMMUNOGLOBULIN 
REPLACEMENT THERAPY 

A. Richter1, J. Campbell1, J. Turner1, A. Huissoon2, M. 
Drayson1 
1Immunity and Infection, University of Birmingham, 
2Immunology, Birmingham Heartlands Hospital, 
Birmingham, UK 

Introduction: Immunoglobulin replacement therapy 
(IgRT) is the mainstay of treatment for patients with 
antibody deficiency. Each Ig dose is purified from 
approximately 1000 donors and it is expected that this 
pool provides a broad protective range of antibodies 
against common infections.  
 
Objectives: To examine the functional antibody 
concentration in a number of immunoglobulin products 
and investigate pre and post infusion bloods in patients 
to see what antibody concentrations are achieved and 
whether they are maintained for the 3 weeks between 
infusions.  
 
Methods: 21 patients on IgRT had pre/post infusion 
bloods to measure IgG antibodies to 12 pneumococcal 
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serotypes (Pn1,3,4,5,6B,7F,9V,14,18C,19A,19F,22F), 4 
meningococcal serotypes (MenA,C,W,Y), tetanus, 
diptheria and HiB by 19 plex assay. A sample of the Ig 
products infused had antibodies measured by the same 
method.  
 
Results: Using standard protective levels, all Ig 
products contained protective concentrations with the 
exception of MenW where 3/5 products had lower 
levels. IV infusion with these products resulted in 
protective peak concentrations for 17/19 antibodies 
measured with Men C and W being below. With the 
exception of Pn1 and Pn4, MenC and MenW, trough 
antibody concentrations at 3 weeks remained 
protective.  
 
Conclusions: Human immunoglobulin products 
contained good concentrations of 19 antibodies. This 
translated to good post infusion concentrations in vivo 
and that these concentrations remained above the 
protective level at 3 weeks, with the exception of Men 
W. There is some variation in the concentration of 
different serotypes between products and within 
product batches. In vivo concentrations corresponded to 
the concentrations in the immunoglobulin products. 
 
 
647 SUCCESSFUL MANAGEMENT OF A 
NEONATAL-ONSET MULTISYSTEM 
INFLAMMATORY DISEASE (NOMID) CASE 
WITH ANTI-IL-1Β MOAB 
(CANAKINUMAB/ILARIS) ADMINISTRATION 
STARTING AT THE 70TH DAY OF LIFE 

M. Kanariou1, C. Petropoulou2, I. Varela1, F. 
Anatolitou2, M. Tzanoudaki1, M. Raptaki1, M. Valari3, 
M. Anagnostakou2 
1Dept. of Immunology-Histocompatibility Specific 
Center & Referral Center for Primary 
Immunodeficiencies - Paediatric Immunology, 2B 
Neonatal Intensive Care Unit, 3Dermatology 
Department, 'Aghia Sophia' Children's Hospital, 
Athens, Greece 

Introduction: Blocking of the IL-1β/IL-1βR pathway 
is a well known intervention for Cryopyrin-Associated 
Periodic Syndromes (CAPS) management.  
 
Case report: We describe a boy, whose symptoms 
started at the first twelve hours of life, with a rash 
without fever. Fifteen days later, he presented with 
fever and dehydration and he was admitted at the 
Neonatal Intensive Care Unit of the local hospital. 
Meningoencephalitis was diagnosed. Inflammatory 
markers (WBC, CRP, ESR & Calcitonin) were 
elevated. Blood, CSF and urine cultures and PCR for 

bacteria, viruses and fungi were negative. MRI showed 
bilateral extensive hemorrhages within the cerebral 
hemispheres, resulting in large cysts and reduced white 
matter volume. A ventricular drainage was placed. 
Despite the antibiotics, his clinical condition 
deteriorated. At the 60th day of life, he presented 
urticarial rash. WBC, CRP and ESR were elevated. For 
a neonate with aseptic meningitis, rash and high 
inflammatory marker levels, CAPS diagnosis was a 
compatible one. Specific immune investigation revealed 
high levels of SAA, and IL-6. The levels of IL-1β & 
TNF were normal. A de novo mutation of 
CIAS1/NLR3 gene (p.Thr348Met) was found. Anti-IL-
1β MoAb (Canakinumab/Ilaris) was started at a dose of 
4mg/kg/8w. Ten months later, the infant had a 
significant clinical improvement, with a decrease of the 
inflammatory markers to almost normal values.  
 
Discussion: Aseptic meningitis at the neonatal age is a 
warning sign for early investigation for 
autoinflammatory disease. Early therapy targeting the 
anti-IL-1β/IL-1βR pathway improves significantly the 
prognosis of the disease. 
 
 
650 MESENCHYMAL STEM CELLS FOR THE 
TREATMENT OF GVHD IN A SCID CASE 

A. Ikinciogullari1, B. Kucukersan1, O. Dur1, F. Dogu1, 
E. Ovali2 
1Department of Pediatric Immunology and Allergy, 
Ankara University School of Medicine, Ankara, 
2Acıbadem Labcell, Istanbul, Turkey 

Severe acute graft versus host disease is a life 
threatening complication after allogeneic hematopoetic 
stem cell transplantation. Human mesenchymal stem 
cells(MSCs) play an important role in endogeneous 
tissue repair and have strong immunomodulatory 
properties making them a promising treatment for 
steroid-refractory GVHD. Here we present a SCID case 
who was received fully matched peripheral stem cells 
from his grandmother and developed acute GVHD 
refractory to the treatment and successfully treated with 
MSC infusion. Case : Seven months old boy of 
unrelated parents referred to our clinic with the 
diagnosis of SCID (T-B+NK+) for HSCT. Due to major 
ABO incompatibility he received peripheral blood stem 
cells (31x106/kg CD34+) from his fully matched 
grandmother after erythrocyte depletion. CsA was 
started for GVHD prophylaxis at day -1. Lymphoid 
engraftment was achieved at day +11. Acute skin 
GVHD developed on day +22 and 2 mg/kg prednisolon 
was started. Respiratory distress with normal lung CT 
and severe diarrhea were started at day +32 and +43 
respectively. After the exclusion of infectious etiology 
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intestinal biopsy performed and revealed Grade III 
GvHD. Third party MSCs (1x106/kg) given at 
day+71.Within two weeks diarrhea and respiratory 
distress disappeared and systemic steroid treatment 
stopped on day+87. He is now on posttransplant +12 
mo and clinically well with 92 % donor T cell 
chimerism. In conclusion MSC therapy should be 
considered as a treatment option for severe refractory 
GVHD. 
 
 
657 PERSISTENT MONOCLONAL CD8+ 
LYMPHOCYTOSIS POST ALLOGENEIC STEM 
CELL TRANSPLANTATION IN A BOY WITH 
WISKOTT ALDRICH SYNDROME 

M. Tzanoudaki1, G. Vessalas2, N. Constantinidou1, F. 
Palamidou3, I. Orfanou3, P. Kassari1, S. Graphakos2, M. 
Kanariou1 
1Dept. of Immunology-Histocompatibility Specific 
Center & Referral Center for Primary 
Immunodeficiencies - Paediatric Immunology, 2Stem 
Cell Transplant Unit, 31st Deparment of Pediatrics, 
'Aghia Sophia' Children's Hospital, Athens, Greece 

Case report: A 6 month old infant with Wiskott-
Aldrich Syndrome underwent allogeneic stem cell 
transplantation (HSCT) from volunteer unrelated donor, 
receiving a T-cell replete graft. Immediate post HSCT 
period was complicated by grade II acute GVHD, 
requiring corticosteroids, and CMV reactivation. 
Despite clinical improvement, platelet counts remained 
low and, 3 months post-HSCT, there was a brisk 
increase of CD3+CD8+ absolute counts, particularly 
TCRVβ21.3 clone, which reached 7600 cells/µL, 7 
months post HSCT. At this time , due to the association 
of elevated lymphocyte count to high cyclosporine 
levels, cyclosporine was discontinued, and a gradual 
decrease of clonal cell counts was observed thereafter.  
 
A putative association with CMV reactivation was 
assessed by pp65 loaded MHCA02 tetramers. 
Surprisingly, pp65 specific CD8+ cell counts were 
decreasing with rising CD8+ cell counts. The 
previously described rich in CMV specific cells 
TCRVβ13 population, though initially increased, later 
returned to lower counts. Clinical signs of GVHD were 
not associated with the degree of the clonal expansion. 
Clinical signs of lymphohyperplasia were restricted to a 
mild splenomegaly. 
 
The boy, 18 months post BMT, is clinically well, with 
improving T lymphocyte subpopulations, despite 
persisting T cell oligoclonality.  
 
Discussion: TCR-Vβ repertoire is known to be skewed 

soon after BMT. However, a clonal elevation of this 
magnitude had not been observed in our lab. Although 
the etiology was not clarified, there are several factors 
possibly contributing to this monoclonal lymphocytosis, 
mainly GVHD and CMV reactivation. 
 
 
658 QUALITY OF LIFE OF PATIENTS 
RECEIVING IMMUNOGLOBULIN 
REPLACEMENT THERAPY FOR PRIMARY 
ANTIBODY DEFICIENCY IN TWO UK 
CENTRES 

L. Diwakar1, C. Ross2, J. Jones1, H. Clifford1, S. 
Misbah2, A.P. Huissoon1 
1Immunology, Heartlands Hospital, Birmingham, 
2Immunology, John Radcliffe Hospital, Oxford, UK 

Introduction: Immunoglobulin (Ig) replacement 
therapy is a well-established treatment modality in the 
management of patients with primary antibody 
deficiency (PAD) and reduces infection related 
morbidity in these patients. Treatment options currently 
available include intravenous or subcutaneous therapy, 
in either the hospital setting or at home.  
 
Objectives: Our objective was to assess the 
convenience and effectiveness of current Ig 
replacement therapy as well as the QoL in patients with 
PAD. We also wanted to ascertain the impact of home 
therapy on QoL of these patients. 
 
Methods: We carried out a postal questionnaire based 
survey of PAD patients from Heartlands and John 
Radcliffe hospitals. Approximately 200 patients were 
invited to complete the standardised SF36 questionnaire 
and a further questionnaire regarding details of their 
infusions and current health status.  
 
Results: Data from the first 45 respondents was 
analysed. Most respondents were aged between 26-45 
yrs (33%) and were male (54.3%). 54% had 
bronchiectasis and 43.5% were on regular antibiotics. 
QoL scores of individuals with bronchiectasis tended to 
be lower than those without. 90% of the patients find 
infusions worthwhile, convenient and safe irrespective 
of location and route of infusions. Of those who infused 
in hospital, 42% find the treatment expensive compared 
with 9% of home infusers. Individuals infusing at home 
tended to report significantly higher QoL scores 
compared to those infusing in the hospital setting. 
 
Complete data analysis will be presented at the 
conference. 
 
Conclusions: Home therapy is associated with better 
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QoL scores and should be actively pursued in patients 
with PAD. 
 
669 GAMMAPLEX® (5% IVIG) TREATMENT IN 
SUBJECTS WITH CHRONIC IDIOPATHIC 
(IMMUNE) THROMBOCYTOPENIC PURPURA 

T. Aldwinckle, S. Leach, C. Dash, GMX02 Study 
Investigators 

BioProducts Laboratory, Elstree, UK 

Introduction & Objective: Efficacy and safety of 
Gammaplex® was investigated in a multicentre open-
label study in 35 subjects with chronic idiopathic 
thrombocytopenic purpura (ITP). An interim review 
was undertaken on 29 subjects.  
 
Methods: Response to Gammaplex® treatment was 
assessed by increase in platelet count to a threshold of 
≥50x109/L on or before Day 9, and duration of response 
compared to historical controls. All subjects received at 
least 1 course (2 infusions) of Gammaplex® (1 subject 
received only 1 infusion), at a 1g/kg dose on 2 
consecutive days (Days 1 & 2), then assessed for safety 
and efficacy on: Days 3, 5, 9, 14, 21, 32 and 90.  
 
Results: Response to treatment (by Day 9) was 
achieved by 24 of 29 subjects (82.8%), with a 95% 
lower one-sided confidence interval of 67.1%, similar 
to historical controls. Median duration of response for 
the responders was 10 days, with a reduction in 
bleeding episodes recorded after treatment. At least 1 
treatment emergent adverse event (TEAE) was reported 
by 23 subjects (79.3%), the most common being 
headache (12 subjects), vomiting (8 subjects) and 
nausea (6 subjects). The most common product-related 
TEAEs were headache, vomiting and pyrexia (in 9, 5 
and 4 subjects respectively). Two subjects reported 4 
severe serious AEs: vomiting, dehydration and 
headache in one subject, headache in the other. There 
were no unexpected AEs, serious AEs or 
thromboembolic episodes. Vital signs, biochemical, 
haematological and virology tests were unremarkable.  
 
Conclusions: Gammaplex® is an effective and well-
tolerated treatment for subjects with chronic ITP. 
 
 
674 MOLECULAR PATHOPHYSIOLOGY AND 
TRANSPLANTATION OUTCOME OF A 
PATIENT WITH SCID DUE TO A MUTATION IN 
CD3E 

M. Fuehrer1, M. Hoenig2, U. Pannicke1, C. Schuetz2, 
M. Schlesier3, K. Schwarz1, A. Schulz2, W. Friedrich2 

1Institute for Transfusion Medicine, University of Ulm, 
2University Childrens Hospital, Ulm, 3Division of 
Rheumatology and Clinical Immunology, University 
Medical Center, Freiburg, Germany 

Introduction: CD3E encodes the CD3ε-chain, a 
component of the TCR complex. Mutations leading to a 
lack in CD3 ε expression were reported to lead to 
thymic arrest of T cell development. 
 
Objective and Methods: We sequenced genes possibly 
mutated in a T-/low B+ NK+/low SCID cohort. 
Analysis of the found mutation in CD3E was completed 
by RT-PCR and Western Blotting. 
 
Results: One patient harbouring a homozygous splice 
site mutation (c.49+1G>C) in CD3E was detected. Both 
parents were heterozygous for the same mutation. At 
the cDNA this alteration leads to the loss of exon2. The 
patient presented with eczema and BCG-itis 13 years 
ago and revealed a normal number of T cells (4400/µl) 
originating from intrauterine materno fetal transfusion. 
After conditioning, a maternal haploidentical transplant 
(CD34+: 26x106/kg; CD3+: 2x104/kg) was transfused, 
which led to a split chimerism with T cells of donor 
origin. T cells remained low (500-800/µl) with almost 
no naïve T cells (< 5%) but expressed a polyclonal 
TCR-repertoire. Specific antibody responses to 
vaccinations were initially normal but dropped over a 
period of five years. After recurrent infections 
immunoglobulin substitution was initiated three years 
ago. B cell analysis revealed a deficiency of class 
switched memory B cells as a further sign for a defect 
in peripheral B cell differentiation. 
 
Conclusion: This patient is the third reported in 
literature with this disease. Therefore experience in 
long term follow up after transplantation is limited. The 
persisting defect in the specific humoral immune 
response is surprising and unexplained. 
 
 
678 THROMBOEMBOLIC POTENTIAL OF 
IVIGS: CLEARANCE OF PRO-COAGULANT 
ACTIVITY AND PRODUCT SAFETY 

J. More, T. Dolan, C. Hardway, P. Feldman, M. Owen, 
R. Scott, M. Paddick 

Research & Development, BioProducts Laboratory, 
Elstree, UK 

Introduction: Thromboembolic events (TEE) 
associated with IVIGs have been linked to pro-
coagulant activity (PCA) and elevated levels of factor 
XIa (FXIa). These risks should be properly controlled 
during IVIG manufacture. 
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Objective: Demonstrate clearance of PCA/FXIa 
through the IVIG manufacturing process to assure 
product safety. 
 
Methods: Removal of pro-coagulant factors/inhibitors 
(factors II/VII/IX/X/XI/XIa/XII plus Antithrombin, C1 
inhibitor, Kallikrein and Prekallikrein activator) during 
the manufacture of two IVIGs (Gammaplex and 
Vigam) was measured. 
 
Results: The Gammaplex® and Vigam® manufacturing 
processes were effective in reducing these factors up to 
1 million fold. In all cases the levels in final product 
were at or below the limit of detection. Robustness of 
the three most effective clearance stages was 
demonstrated using matrix experimental design. The 
capacity of Filter-aid treatment, B+I precipitation, and 
Cation exchange chromatography to remove PCA was 
confirmed. PCA in IVIG was determined by both 
Global and Specific methods. Global test sensitivity 
was good: both NAPTT (EP method) and TEG 
(thromboelastography) could detect FXIa @10 
milliIU/mL & 1 milliIU/mL respectively, at levels 
below those reported for other IVIGs associated with 
TEEs. TGT (Thrombin Generation Test) could detect 
FXI/XIa and differentiate between IVIG products, but 
had variability/standardisation issues. A commercial 
specific FXIa chromogenic assay was fast and 
reproducible, with good sensitivity. 
 
Conclusions: Assessment of PCA in BPL's IVIG 
processes demonstrated effective clearance of the main 
pro-coagulant factors and three key removal stages 
were identified. Gammaplex® and Vigam® showed very 
low or no measurable PCA, providing good evidence 
for the safety of these modern IVIGs. 
 
 
695 32 PATIENTS UNDER SUBCUTANEOUS 
IMMUNOGLOBULINE TREATMENT IN 
ARGENTINA 

I. Moreira1, L. Filardi1, A. Bravo Kleiman1, A. 
Seminario1, D. Díaz Ballvé1, L. Regairaz2, A. Gómez 
Raccio1, D. Di Giovanni1, L. Bezrodnik1 
1Immunology Group, Hospital de Niños R. Gutiérrez, 
Buenos Aires, 2Immunology Group, Hospital de Niños 
'Sor Maria Ludovica', La Plata, Argentina 

In the therapy of humoral primary immunodeficiency 
diseases (HPID) the administration of subcutaneous 
immunoglobuline (SCIG) is an alternative to 
intravenous immunoglobuline (IVIG). Since 2010, scIG 
is used in Argentina.  

 
Objective: To describe 32 argentine HPID patients 
under scIG treatment.  
 
Methods: Observational, descriptive study.  
 
Results: 32 patients were studied: 2 XLinked 
Agammaglobulinemia (XLA), 5 Severe 
Hypogammaglobulinemia (SH), 12 Common Variable 
Immunodeficiency (CVID), 12 Specific Antibody 
Deficiency (SAD), 1 Hyper-IgM Syndrome (HIMS). 
Mean treatment: 57 weeks (range 10-86). The serum 
IgG valley during the 24-36th weeks of treatment was 
1223mg/dl. Considering only the 20 patients with 
hypogammaglobulinemia at diagnosis (XLA, SH, 
IDCV, HIMS) that were receiving IVIG previously, 
only 37% patients had serum IgG valleys over 
800mg/dl during the IVIG treatment while 91% patients 
reached levels over this value with SCGG, 9/20 patients 
have pulmonary sequelae. There were 32 episodes of 
infections (rate 0,028infections/patient/year), only 3 
patients required hospitalization (rate 
0,003hospitalization/patient/year). No severe adverse 
reaction were recorded, 1 patient referred 2 episodes of 
headache. 27/32 patients referred local reactions 
(erythema, swelling, pruritus or pain) during the first 
24hs following the infusion only 5 patients referred 32 
episodes of local symptoms for more than 24hs.  
 
Conclusions: With SCIG the patients reach optimal 
levels of serum IgG, being the prevention of bacterial 
infections equally or more effective than IVIG 
according to the literature. With SCIG there were no 
severe adverse reactions and the local reactions mostly 
lasted for less than 24hs. This is the largest group with 
SCIG replacement therapy in our country. 
 
 
714 PATIENT SATISFACTION RELATIVELY 
HIGH WITH CURRENT IMMUNOGLOBULIN 
THERAPY FOR PRIMARY IMMUNE 
DEFICIENCY (PID) - ROOM FOR 
IMPROVEMENT? 

T. Espanol1, J. Prevot2, J. Drabwell2, L. Olding3 
1Vall d'Hebron University Hospital, Barcelona, Spain, 
2International Patient Organisation for Primary 
Immunodeficiencies, Cornwall, 3Bryter, London, UK 

Introduction: Current immunoglobulin (Ig) treatments 
in both intravenous (IV) and subcutaneous (SC) form 
are effective and generally well-tolerated. However, the 
side effects and administration requirements, either at 
home or by travelling to a hospital, may have an impact 
on patients' day-to-day lives. 
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Objective: Understand how existing PID treatments 
affect the lives of patients and identify desired 
improvements in treatments. 
 
Methods: Worldwide sample of 300 PID patients / 
care-givers recruited via the national member 
organisations of IPOPI (International Patient 
Organisation for Primary Immunodeficiencies) to 
complete an online questionnaire. The research was 
conducted by an independent market research agency 
abiding to market research codes of conduct.  
 
Results: Sixty-nine percent of PID patients in this 
sample on IV therapy versus 83% of those on SC 
therapy were satisfied with their current treatment. 
Given the opportunity to provide open-ended feedback 
on an 'ideal' treatment, 31% stated they would like 
therapy without needles/infusion, 26% treatment with 
fewer side effects, 25% quicker administration and 20% 
would like longer times between infusions. Treatment 
times are notable, as currently the average monthly time 
required for IV infusion is 9h 9m (based on an average 
17 infusions a year) and 6h 44m for SC (based on 52 a 
year).  
 
Conclusions: Respondents expressed widespread 
satisfaction with current treatments reflecting the 
benefits Ig therapy provides to patient health and well-
being. However, the desire for quicker treatment, fewer 
needles and fewer side effects highlight areas to 
enhance in new treatments, to improve the quality of 
life of PID patients. 
 
 
715 THE BENEFIT OF IG TREATMENT AND 
IMPACT OF PRIMARY IMMUNODEFICIENCY 
(PID) ON PATIENTS' QUALITY OF LIFE (QOL) 

T. Espanol1, J. Prevot2, J. Drabwell2, L. Olding3 
1Vall d'Hebron University Hospital, Barcelona, Spain, 
2International Patient Organisation for Primary 
Immunodeficiencies, Cornwall, 3Bryter, London, UK 

Introduction: Immunoglobulin (Ig) treatment helps 
patients be active and have as near normal lives as 
possible. Nevertheless, PID still has significant impact 
on QoL. 
 
Objective: Understand benefits of Ig treatment and 
impact of challenges on QoL faced by PID patients. 
 
Method: Worldwide sample of 300 PID patients/care-
givers recruited via the national member organisations 
of International Patient Organisation for Primary 
Immunodeficiencies to complete online questionnaire 
incorporating SF-12 and EQ-5d1, validated mental and 

physical health-scale measurements of QoL. An 
independent market research agency conducted the 
research abiding to market research codes of conduct.  
 
Results: Ig treatment enables patients relatively high 
degrees of normality. Sixty-eight percent report missing 
10 or fewer work/school days during the past 12 
months. Of these, 35% (using intravenous IG) and 37% 
(using subcutaneous IG) missed 0 days. Ig benefit 
results are supported by a Jeffrey Modell Foundation 
study that reported 34 days missed before diagnosis.2 
While 39% report no pain, 50% report moderate pain; 
48% report problems with daily activities. Patients' 
mental well-being is affected too: 61% report no 
anxiety/depression, while 39% identify moderate or 
extreme anxiety/depression; averages were below 
population norms across physical and mental QoL 
elements.  
 
Conclusions: Ig treatment has significant patient 
benefits, reducing disease impact on work/school 
attendance. Potential for treatment improvements 
remain, however, with patients below physical and 
mental well-being norms.  
 
Footnotes:  
 
1. ©1990 EuroQol Group. EQ-5D™ is a trade mark of 
the EuroQol Group. 
2. Modell V et al. Immunol Res 2011;51:61-70. 
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726 THE IMPACT OF IMPROVEMENT IN 
DIAGNOSTICS AND THERAPEUTICS IN 
FACTOR XII MUTATION (TYPE III 
HEREDITARY ANGIOEDEMA) 

G.K. Wong1, A. Roberts2, S.R. Jolles2, A.P. Huissoon1 
1Department of Immunology, Birmingham Heartlands 
Hospital, Birmingham, 2Department of Immunology, 
Univerisity Hospital of Wales, Cardiff, UK 

Introduction: The clinical features of Type III 
hereditary angioedema (HAE III) was first described in 
2000 by Bork et al. In the past decade, three different 
genetic mutations within exon 9 of Factor XII have 
been identified. This test has now expanded outside the 
research laboratory into routine clinical service.  
 
Objective/Methods: We compared the management of 
a HAE III family in early 00's and 2012. 
 
Results: A family of 3 females (mother and 2 
daughters) presented in 2002 with recurrent episodes of 
facial and laryngeal oedema triggered by the use of the 
oral contraceptive pill and pregnancy. All 3 patients had 
normal C3, C4 and C1 esterase inhibitor (one daughter 
had borderline C1 esterase inhibitor levels on one 
occasion). HAE III was suspected but no confirmatory 
tests were available at the time. The management was 
limited to avoidance of oestrogen-containing pills and 
acute attacks were managed conservatively. 
 
The family was lost to follow up but returned in 2012 
when one of the daughters became pregnant. Testing 
for Factor XII mutations was then available and 
promptly identified the sequence variant c. 983C>A (p. 
Thr328Lys) in all 3 females, confirming the diagnosis 
of HAE III. All 3 patients now have access to 
emergency bradykinin 2 receptor blocker for their acute 
attacks, which has been shown to be effective in HAE 
III.  
 
Conclusion: Genetic testing and the development of a 
bradykinin 2 receptor blocker have transformed the 
management of these patients over the past decade. 
 
 
780 ANTIMICROBIAL SUSCEPTIBILITY 
PATTERN OF GRAM-NEGATIVE ISOLATES IN 
IMMUNOSUPPRESSED PATIENTS: 
EVALUATION TO DETERMINE SUITABLE 
ANTIBIOTICS FOR EMPIRIC TREATMENT AT 
A CENTER IN İSTANBUL 

N. Salman1, B. Budan Çalışkan2, A. Somer2, S. 
Hançerli Törün2, N. Gürler3 

1Pediatric Infectious Disease and Clinical Immunology, 
Istanbul University, 2Pediatric Infectious Disease and 
Clinical Immunology, 3Microbiology, Istanbul 
University Medical Faculty, Istanbul, Turkey 

Background: Gram-negative pathogens are the leading 
pathogens causing bacterial infections in 
immunocompromised patients and appropriate therapy 
initiated as early as possible is closely related to the 
survival of the patient. The aim of this retrospective 
study was to determine the antimicrobial susceptibility 
pattern of gram-negative microorganisms isolated from 
our immunocompromised patients and to elucidate the 
treatment challenge for those patients as therapy is 
initiated on empirical grounds. 
 
Methods: During the study period (from January 1 of 
2011 to January 1 of 2012) gram-negative isolates from 
patients with primary immunodeficiency (PID) and 
secondary immunodeficiency (eg. Febrile neutropenia 
cases) in pediatric wards were assessed. Gram-negative 
isolates were identified by BacT / Aler T Automated 
System (Biomerieux, Durham, USA) Antibiotic 
susceptibility testing was performed by disk diffusion. 
 
Results: During the study period 36 
immunocompromised patient in the wards had gram-
negative bacteremia: 10 PID, 5 HIV, 20 febrile 
neutropenic, 1 solid organ tumor patient. The mean age 
of the patients were 54.48 ± 67.2 months (0.13-228 
months) Klebsiella pneumonia (12 cases) was the 
leading pathogen followed by Acinetobacter spp and 
Pseudomonas spp 63.1% of K.pneumoniae isolates 
produced extended-spectrum B lactamases. (ESBL) 
A.baumanii was highly resistant to ceftriaxone (66.6%), 
carbapenems (83,3%) and amikasın (66.6%). 
Preudomonas spp were resistant to ceftazidim and 
carbapenems. No pseudomonas strain was resistant to 
gentamycin. 
 
Conclusion: Because ESBL production is relatively 
high in our gram negative strains it is reasonable to 
consider carbapenems combined with aminoglycosides 
as empiric therapy for possible gram negative 
bacterimias in our center. 
 
 
786 IMMUNOGLOBULIN REPLACEMENT 
THERAPY SWITCHING AMONG PATIENTS 
WITH PRIMARY IMMUNODEFICIENCY 

M. Boyle1, C. Scalchunes2 
1Immune Deficiency Foundation, 2Survey Research 
Department, Immune Deficiency Foundation, Towson, 
MD, USA 

J Clin Immunol (2012) 32 (Suppl 1):S1–S379



 
175 

 

Introduction: A majority of patients in the U.S. with 
an antibody deficiency have switched Ig therapy 
products. Switching products can have adverse effects 
on the patient's health. 
 
Objective: Quantify some of the possible challenges 
patients face when changing Ig therapy products. 
Method: In November 2011, a nationwide sample of 
1,184 patients/caregivers of patients recruited from the 
IDF patient database completed an online questionnaire 
developed by the IDF Director of Survey Research. 
 
Results: Changes in the specific brand of therapy a 
patient uses can cause serious side-effects or reactions. 
Seventy-nine percent of the patients reported a switch 
in Ig therapy, of these 55% report a serious side-effect 
or reaction due to the switch. These side-effects 
include; fever/chills (32%), severe headache (30%), 
Muscle aches (27%), Aseptic Meningitis (8%) and 
Anaphylactic shock (7%) among others. Based on the 
concern of these types of side-effects, patients switch 
products (36%), delay scheduled infusions (19%), 
switch off a product (19%) or refuse a particular 
product (19%). 
 
Conclusions: Data from the IDF patient survey 
demonstrates that patients who switch Ig therapy 
experience adverse events. Although some of the side-
effects/adverse events may seem relatively benign, to 
the patient, there are very real differences in tolerability 
between the different Ig products. The differences in 
these products impact the quality of life of patients and 
drive patient behavior that could result in poor health 
outcomes for patients. Data from this survey is 
consistent with results from the 2008 IDF 
Immunoglobulin Treatment Survey. 
 
 
801 ORAL MUCOSITIS IN CHILDREN 
AFFECTED BY PRIMARY 
IMMUNODEFICIENCIES 

G. Campus1, A. Majorana2, E. Bardellini2, G. Conti3, 
F. Schumacher4 
1Dental Institute, University, Sassari, 2Dental Clinc 
Pediatric Dentistry, University, Spedali Civili, Brescia, 
3IRCCS Ca Granda Ospedale Maggiore, University of 
Milan, Fondazione Policlinico IRCCS, Milan, 
4Paediatric Clinic, University, Spedali Civili, Brescia, 
Italy 

Objectives: The prevalence of oral mucositis in 
children affected by primary immunodeficiencies was 
evaluated.  
Methods: 55 consecutive patients (20 Females/35 
Males, mean age 2±11 years), with primary 

immunodeficiencies (including osteopetrosis) 
underwent to HSCT, were clinical oral examined, after 
the transplantation. Several variables were evaluated: 
the severity and location of oral mucositis, the probable 
extra-oral involvement, the degree of pain, its duration, 
the possible impact of oral mucositis on the final 
outcome of the transplant and the possible association 
between the occurrence of oral mucositis and specific 
conditioning regimens or specific prophylactic 
therapies against GvHD. The severity of oral mucositis 
was recorded according to WHO scale.  
 
Results: Out of 55 children, 7 patients died (12.7%), 
while 48 patients survived (87.3%). As regards oral 
complications, 42 patients (76.4%) suffered from 
mucositis, while in 13 children (23.6%) mucositis didn't 
occur. Among children with mucositis, 19 patients 
(45.2%) were affected by mild mucositis (grade 1), 16 
(38.1%) by medium grade mucositis (grade 2), in 7 
(16.7%) by severe mucositis (grade 3). The duration of 
mucositis was less than 15 days in 21 cases, more than 
15 days in 20 cases and in only one case it lasted more 
than 36 days. Suspected risk factors for oral mucositis, 
as engraftment and GVHD, have not been shown to be 
significantly related.  
 
Conclusions: The role of the conditioning regimens 
was difficult to establish, since different drugs are used 
in various combination. The more intensive is the 
conditioning regimen, the more is the prevalence of 
mucositis. 
 
 
804 NATURAL REGULATORY T-CELLS ON 
THEIR WAY TO CLINICAL APPLICATION 

S. Kenzel1, A. Zobel1, H. Lei1, S.-H. Luu1, P. Reinke1,2, 
H.-D. Volk1,3 
1Berlin Brandenburg Center for Regenerative 
Therapies, 2Internal Medicine, Department for 
Nephrology and Intensive Care, 3Institute for Medical 
Immunology, Charite, Berlin, Germany 

In light of the rapidly growing knowledge on 
CD4+CD25+ natural regulatory T cells (nTregs) there 
is increasing confidence that inducible tolerance is 
achievable by adoptive transfer of these cells without 
functionally affecting the overall defense against 
invading pathogens. The aim of this study was the 
implementation of optimized GMP-compliant isolation 
and expansion protocols. Additionally, we aimed to 
further characterize the influence of 
immunosuppressive drugs and improve our molecular 
understanding of how nTregs can mediate immune 
homeostasis.  
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100 ml blood was collected from healthy volunteers, 
patients awaiting solid organ transplantation and 
patients under immunosuppressive medication. Tregs 
were analyzed from all cohorts and subsequently 
isolated and expanded either polyclonally or allogen-
specifically. Under these conditions we reached 
expansion rates of 50 to 100 within 14-21 days. The 
end product was phenotypically and functionally 
characterized as classic nTregs with good suppressive 
capacities, characteristically low cytokine formation 
(IL2, IFNg, TNFa, IL17) upon stimulation and an 
excellent ATP-consumption capacity. TCR clonality 
clearly differed with respect to the Vß repertoire 
depending on the expanding stimulus. Finally, we were 
able to further dissect molecular pathways altered by 
nTregs in cytotoxic and antigen presenting target cells. 
Life cell imaging, screening for extra- and intracellular 
markers, revealed differential and target specific action 
of nTreg that can promote both apoptotic and necrotic 
pathways and involves MAPK signaling.  
 
In summary, we were able to establish GMP-compliant 
protocols for the generation of a high quality nTreg cell 
product and dissected molecular pathways induced by 
Treg to mediate immune homeostasis. 
 
 
903 STUDY OF TUBERCULOSIS TREATMENT 
IN TUBERCULOSIS PATIENTS IN KASHAN 

R. Razzaghi, M. Momen-Heravi, L. Abedini 

Kashan University of Medical Sciences, Kashan, Iran 

Background: Tuberculosis is the most common killer 
of adults rightnow. Because of the problems in 
treatment of resistant tuberculosis,identification of 
treatment failure cases and recurrence is important.The 
purpose of this study was to determine the treatment 
course of the patients with tuberculosis in Kashan from 
March 2001 through September 2009. 
 
Materials and methods: 371 patients with tuberculosis 
having records were studied in TB center of 
Kashan.The information were extracted from patients 
charts and statistical analyses were performed. 
 
Results: The mean age of the patients was 48.26+24.12 
with a minimum of 2 years and a maximum of 90 years. 
Most of the patients (80.3%) had successful treatment , 
(2.7%) treatment failure , (0.8%) withdrew from 
treatment , (3.8%) died during the treatment period and 
(2.7%) had recurrence. There was no significant 
difference between males and females in treatment 
outcome(p=0.06). Most of the study population (73.9%) 
were illiterate ,(53.9%) of the patients were Afghan and 
(87.4%) of these have been in Afghanistan. Most 

number of failures , translocation of the residence and 
withdrawal from treatment occurred in this group of the 
patients.  
 
Conclusion: Since the most patients are illiterate and 
with increasing in educational level of 
individuals,freuncy of the patients, failures and deaths 
were decreased significantly,notification and using 
different medium methods are useful and effective to 
inform people.Because the most patients include 
individuals with afghan nationality and previous 
residence in Afghanistan,expediting in returning 
refugees and screening of Iran resident refugees are 
effective in decreasing the burden of expenditures of 
health and treatment system of our country. 
 
 
910 A CASE OF HIN1 PNEUMONIA IN 
IMMUNOSUPPESSED PATIENT WITH GOOD 
OUTCOME 

M. Momen-Heravi, K. Esalatmanesh, Z. Soleimani 

Kashan University of Medical Sciences, Kashan, Iran 

Introduction: Infections are one of the leading causes 
of morbidity and mortality in patients with systemic 
lupus erythematosus (SLE). . Patients that are 
immunosuppressed might be at risk of serious influenza 
-associated complications.Here we report a case of SLE 
patient with sever novel H1N1 influenza pneumonia 
with no mortality and good outcome. 
 
Case presentation: A 37- year- old man with history of 
SLE and corticosteroid use from 3years ago who 
presented with complaint of rapid progressive 
fever,sever dyspnea,productive cough and hemoptesis 
.He was admitted in Beheshti hospital of Kashan-Iran in 
November 2010.There was history of Antiphospholipid 
syndrome and recurrent DVT and CVA.Chest X ray 
revealed bilateral alveolar infiltration.There was 
epidemiological conditions among some hospitalized 
patients compatible with H1N1 influenza so 
immediately a specimen of nasopharyngeal was 
obtained for H1N1 virus RT -PCR and treatment with 
widespread antimicrobial agents and oseltamivir was 
started. H1N1 RT PCR was positive.After 4 day of 
antiviral treatment fever stopped and dyspnea decreased 
and patient was discharged after 10 days while he was 
good.  
 
Conclusion: Morbidity and mortality in this 
immuncompromised patient due to early diagnosis and 
treatment was prevented . regarding to to the current 
pandemic of H1N1 influenza and it´s sever 
complications and In view of evolving therapeutic 
possibilities, notably regarding neuraminidase 
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inhibitors, clinicians should be aware of possible 
infection in immuncomprssed patients and recognize 
complications of influenza at an early stage and start 
antiviral treatment as soon as possible for prevention of 
it´s morbidity and mortality. 
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TOPIC: OTHERS 
 
 
388 VARIABLE OUTCOME IN 11 PATIENTS 
WITH HYPER-IGM SYNDROME DUE TO CD40 
DEFICIENCY  

B. Al-Saud1,2, Z. Al-Sum3, A. Al-Ghonaium1, S. Al-
Muhsen1,3, H. Al-Dhekri1, R. Arnaout1, H. Al-Mousa1,2, 
A. Hawwari1 
1King Faisal Specialist Hospital & Research Center, 
2Alfaisal University, College of Medicine, 3King Saud 
University, College of Medicine, Riyadh, Saudi Arabia 

Introduction: Hyper-IgM syndrome due to CD 40 
deficiency (HIGM3) is a rare form of primary 
immunodeficiency. 
 
Objectives: To determine the clinical, genetic, and 
immunological features. 
 
Aim: To understand the clinical outcome in a relatively 
large cohort of patients over a long follow up.  
 
Methods: A review of clinical, immunological, and 
Molecular characteristic, of all patients with (HIGM3) 
diagnosed at our hospital from 1994-2011.  
 
Results: 11 patients from 7 families were reviewed. 
The median age was 9 years (2-22). Consanguineous 
marriage was found in 100%. All had recurrent chest 
infection by one year of age. Pneumocystis jiroveci 
pneumonia was confirmed in 3 patients. 8 patients had 
failure to thrive, 5 patients had Sclerosing cholangitis 
and 5 patients had cryptosporidium in their stool. 5 
patients had ENT infection, two with destructive nasal 
fungal infections. 8 patients had neutropenia, all had 
low IgG and normal or high IgM. IgA was undetectable 
in all patients except for 3 patients. All patients had no 
expression of CD 40 on B-cells by flow cytometry .A 
missense (170 C>T), mutation was found in two 
patients from one family, and a splice site mutation 
(exone 3) found in five patient from four families. 
Three patients underwent successful stem cell 
transplantation from a matched sibling donor, three are 
doing well on intravenous immunoglobulin infusion 
and a prophylaxis antibiotics, two are very sick one 
with protracted diarrhea and the other patient had 
neurological complications .3 patients died early in life 
because of severe sepsis.  
 
Conclusions: Our series showed a variable disease 
severity which may affect the decision for stem cell 
transplantation. 
 

569 NEW DIAGNOSTIC OPPORTUNITIES FOR 
PRIMARY IMMUNE DEFICIENCIES; 
DEVELOPMENT OF A NEXTGEN PID ARRAY 

M.E. van Gijn1, J.M. van Montfrans2, I.J. Nijman1, P. 
van Zon1, L. van de Corput3, M. Boes2, S. van 
Lieshout1, E. Janson1, J.K. Ploos van Amstel1 
1Medical Genetics, 2Pediatric Immunology, 
3Immunology, UMC, Utrecht, The Netherlands 

Primary immune deficiencies (PID) originate from a 
vast number of genetic defects and can have atypical 
presentations, precluding rapid and efficient diagnosis 
in a considerable number of patients. Failure to provide 
a genetic diagnosis may delay timely initiation of 
correct treatment.  
 
We therefore proposed the use of Next Generation 
Sequencing technology to more efficiently genetically 
diagnose PID patients. We designed an array that 
covers all currently known disease-causing PID genes 
and an additional 120 candidate genes for common 
variable immune deficiency (CVID). The strategy was 
to use enrichment of a pool of barcoded patient DNA 
on a single custom Agilent array followed by SOLID 
sequencing and bioinformatics analysis.  
 
Our first results with 24 pooled samples demonstrate 
that coverage of genes of interest is excellent (>200x) 
and properly distributed to detect SNP based variations. 
Moreover, 5 included known pathogenic missense 
mutations in UNC13D, WAS and STXBP2 were 
detected. Deletion/insertion mutations were also 
correctly detected, however, two of them did not pass 
the detection filters in our bioinformatic analysis, 
indicating the bioinformatic filters require further 
optimization. Genetic analysis of 15 yet undiagnosed 
patients is currently being performed, and will be 
presented.  
 
These first promising results underscore the potency of 
this targeted gene array approach in the rapid and 
correct diagnosis of PID patients. This approach will 
shed more light on monogenetic and potential 
multigenic inheritance of PID. 
 
 
772 WHOLE EXOME SEQUENCING AS A 
DIAGNOSTIC TOOL IN PRIMARY 
IMMUNODEFICIENCY 

H. Griffin1, D.O. McDonald2, T. Singh-Dang2, R. 
Dickinson2, A. Grainger2, L. Reynard2, R. Hussain1, 
A.J. Cant2,3, A.R. Gennery2,3, M. Abinun2,3, T.J. Flood3, 
M.P. Collin2, J. Loughlin2, N.V. Morgan4, M. 
Santibanez-Koref1, S. Hambleton2,3 
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1Institute of Genetic Medicine, 2Institute of Cellular 
Medicine, Newcastle University, 3Paediatric 
Immunology, Great North Children's Hospital, 
Newcastle Upon Tyne, 4Institute for Biomedical 
Research, Birmingham University, Birmingham, UK 

Introduction: Whole exome sequencing shows great 
potential for improving the rate of molecular diagnosis 
in primary immunodeficiency (PID), with anticipated 
benefits including timely and tailored therapy. We have 
applied whole exome sequencing as a research tool in 
individuals with features of PID and undefined genetic 
aetiology following conventional diagnostic work-up.  
 
Objective: To assess the ability of whole exome 
sequencing to reveal PID-causing mutations in known 
and novel genes. 
 
Methods: Genomic DNA was extracted from 
peripheral blood leucocytes or early passage primary 
dermal fibroblasts by standard methods, sheared and 
size-fractionated prior to exonic enrichment and next 
generation sequencing on the Illumina platform. 
Alignment and variant calling were achieved using 
freely available software. Variants were filtered in a 
series of bioinformatic steps, culminating in a shortlist 
of candidates for confirmatory and mechanistic studies. 
 
Results: Whole exome sequencing was applied to 26 
individuals representing 16 PID phenotypes. Despite 
apparently exhaustive work-up beforehand, mutations 
in known PID-associated genes were identified in two 
kindreds, while disease-causing variants in novel genes 
were discovered in a further 5 phenotypes. Filtering and 
validation of novel variants continues in the remaining 
cases. Over 90% of bases within known PID-associated 
genes were covered at least 5-fold.  
 
Conclusion: Our experience emphasises the potential 
of whole exome sequencing to screen for mutations in 
known PID-associated genes as well as assisting in 
gene discovery. Clinical implementation of whole 
exome sequencing is a realistic goal. 
 
 
766 ALTERATIONS IN THE BRAIN ADENOSINE 
METABOLISM CAUSE BEHAVIORAL AND 
NEUROLOGICAL ALTERATIONS IN ADA-
DEFICIENT MICE AND PATIENTS 

A. Sauer1, R. Jofra Hernandez1, V. Bianchi2, F. 
Fumagalli3, P.L. Poliani4, E. Riboni5, C. 
Dallatomasina5, C.A. Forcellini6, N. Carriglio1,7, A. 
Tabucchi8, F. Carlucci8, C. Azzari9, C. Baldoli3, S. 
Canale5, M. Sessa3, P. D'adamo2, A. Aiuti1,7 

1Division of Regenerative Medicine, Stem Cells and 
Gene Therapy, San Raffaele Telethon Institute for Gene 
Therapy (HSR-TIGET), 2Division of Neuroscience, 
Dulbecco Telethon Institute, 3San Raffaele Hospital, 
Neurology Unit, Milan, 4Department of Pathology, 
University, Brescia, 5San Raffaele Hospital, 
Neuropsychology Unit, 6San Raffaele Hospital, 
Pediatric Immunohematology and Bone Marrow 
Transplantation Unit, Milan, 7University of Rome Tor 
Vergata, Rome, 8Department of Internal Medicine, 
Endocrine-Metabolic Sciences and Biochemistry, 
University, Siena, 9Department of Pediatrics, Anna 
Meyer Children's University Hospital, Florence, Italy 

Introduction: Adenosine deaminase (ADA) catalyzes 
the hydrolytic deamination of adenosine and 2'-
deoxyadenosine. An autosomal recessive variant of 
severe combined immunodeficiency (SCID) correlates 
with ADA deficiency, which is due to the systemic 
accumulation of these substrates. Neurological and 
behavioural abnormalities have been observed in a 
significant proportion of ADA-SCID patients surviving 
after bone marrow transplant.  
 
Objective: We assessed neurological and cognitive 
alterations in untreated ADA-SCID patients as well as 
in two groups of patients after short- and long-term 
enzyme replacement therapy with PEG-ADA. To test if 
these alterations are part of the disease phenotype we 
performed a detailed assessment of neurological and 
behavioural abnormalities in ADA-deficient mice.  
 
Methods: Naïve and treated ADA-SCID patients 
underwent psychometric and neurological assessment. 
ADA-/- mice were subjected to standardized 
behavioural tests, histological and molecular analyses.  
 
Results: A low mental development index and IQ was 
measured in ADA-SCID patients after PEG-ADA 
treatment. ADA-deficient mice were significantly less 
active and showed anxiety-like behaviour as well as 
hypoalgesia. The neurological and behavioural 
abnormalities observed in ADA-deficient mice were not 
resolved by extracellular metabolic detoxification by 
PEG-ADA. Molecular and metabolic analyses showed 
that the behavioural phenotype in ADA-/- mice 
coincides with extracellular adenosine accumulation, 
aberrant adenosine receptor signalling and receptor 
desensitization in the brain.  
 
Conclusions: Our results show that alterations in the 
adenosine metabolism due to ADA deficiency correlate 
with neurological and behavioural abnormalities in 
mice and humans. Moreover, we provide evidence for a 
direct contribution of ADA metabolites and adenosine 
receptor signalling to the observed abnormalities. 
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120 PROSPECTIVE STUDY OF 84 PATIENTS 
WITH WISKOTT-ALDRICH SYNDROME AND 
X-RECESSIVE PIASTRINOPENIA: RESULTS OF 
THE APPLICATION OF COMMON PROTOCOL 
FOR DIAGNOSIS AND TREATMENT OF 
WAS/XLT 

A. Soresina, L.D. Notarangelo, A. Ventura, F. 
Locatelli, C. Dufour, R. Galanello, L. Zanesco, A. 
Biondi, D. De Mattia, A. Aiuti, M. Aricò, C. Azzari, 
P.E. Cornelli, P. Rossi, S. Martino, F. Specchia, C. 
Pignata, G. Izzi, C. Mazza, D. Moratto, S. Giliani, R. 
Rondelli, A. Pession, A.G. Ugazio, A. Plebani, M.C. 
Pietrogrande, F. Porta, for the Italian Network for 
Primary Imunodeficiencies (IPINet) - AIEOP 

Unit of Immunology, Dpt of Paediatrics, University of 
Brescia, Brescia, Italy 

In March 2004 the Italian-Primary-
Immunodeficiencies-Network jointly adopted a 
common protocol for diagnosis and treatment of 
WAS/XLT. In December 2011, through a centralized 
web-based database, 84 patients were enrolled, for 
which WASP-gene analysis and WAS-expression 
protein have been performed. The inclusion criteria are 
males with platelets count < 100.000/mm3 and platelets 
volume < 6fL. The median of platelets count is 
28.500/mm3 and of platelets volume is 5.2fL. However, 
if we consider only the platelets volume, we have 13 
patients with volume >6fL. So we believe that it's 
necessary to adopt a platelets volume < 7.5fL as 
inclusion criteria. Nowdays this is possible because we 
have the analysis of WASP-protein expression: a quick, 
sensible and “cheap” tool. On the type of mutation, 
WAS-protein expression and clinical phenotype we 
have 59 WAS and 25 XLT. Immunological evaluations 
show similar number of B and T lymphocytes and 
serum immunoglobulins levels at diagnosis in WAS 
and in XLT patients. At follow-up lymphopenia tends 
to worsen with age both in WAS and XLT patients, not 
correlated with the level of WAS expression protein. In 
December 2011 the survival at 25 years is 93 % for 
XLT patients and 77% for WAS patients. Currently, the 
only curative therapeutic option for WAS patients is 
hematopoietic stem cell transplantation. Moreover, 
some gene therapy trials for WAS are in progress. This 
prospective study of one of the largest national 
registries has allowed to improve the diagnostic 
strategies and evaluate the current therapeutic strategies 
in a short period of time. 
 
 
 
 
 

651 A NOVEL GAIN-OF-FUNCTION MUTATION 
IN IΚBΑ UNDERLIES ECTODERMAL 
DYSPLASIA WITH IMMUNODEFICIENCY AND 
AUTOIMMUNE POLYENDOCRINOPATHY 

L. Schimke1,2,3, N. Rieber1,4, S. Rylaarsdam2, O.C. 
Marques2,3, A. Puel5,6, N. Hubbard2, S. Anover 
Sombke2, L. Kallmann1, M. Buckl1, G. Notheis1, H.-P. 
Schwarz1, T. Hökfelt7, R. Repp8, C. Picard5,6,9, J.-L. 
Casanova5,6,10, B.H. Belohradsky1, M.H. Albert1, H.D. 
Ochs2, E.D. Renner1, T.R. Torgerson2 
1Dr. von Haunersches Kinderspital, LMU, Munich, 
Germany, 2Department of Pediatrics, University of 
Washington and Seattle Children's Research Institute, 
Seattle, WA, USA, 3Institute of Biomedicine, 
Department of Immunology, University, Sao Paulo, 
Brazil, 4Department of Pediatrics I, University, 
Tübingen, Germany, 5Human Genetics of Infectious 
Diseases, INSERM U98550, Necker Medical School, 
6Paris Descartes University, Sorbonne Paris Cite, 
Paris, France, 7Department of Neuroscience, 
Karolinska Institute, Stockholm, Sweden, 8Children's 
Hospital, Fulda, Germany, 9Study Center of Primary 
Immunodeficiencies, Necker Hospital, Assistance 
Publique-Hôpitaux, Paris, France, 10St. Giles 
Laboratory of Human Genetics of Infectious Diseases, 
Rockefeller Branch, The Rockefeller University, New 
York, NY, USA 

While the majority of patients with anhidrotic 
ectodermal dysplasia and immunodeficiency (EDA-ID) 
syndrome have X-linked hypomorphic mutations in the 
Nuclear Factor κB Essential Modulator (NEMO), only 
six patients have been described with autosomal 
dominant hypermorphic mutations directly or indirectly 
affecting the two critical phosphoserine residues of 
IκBα.  
 
We report a novel heterozygous IκBα missense 
mutation (p.M37K) in a boy presenting with EDA-ID 
who had wild type IKBKG gene encoding NEMO. The 
patient's whole blood cells showed reduced IL-6 and no 
IL-10 production in response to NF-κB activation. To 
characterize the clinical course of IκBα deficiency and 
to assess the consequences of this mutation on NF-κB 
function we evaluated IκBα degradation in patient 
fibroblasts. HeLa cells expressing IκBα-M37K, -S36A, 
or -wild type were evaluated for IκBα degradation, NF-
κB nuclear translocation and NF-κB activation after 
stimulation with TNF-α.  
 
Clinical findings revealed a classical ectodermal 
dysplasia phenotype complicated by recurrent 
mucocutaneous candidiasis, autoimmune thyroiditis, 
panhypopituitarism, and profound combined 
immunodeficiency with decreased numbers of IL-17 T 

J Clin Immunol (2012) 32 (Suppl 1):S1–S379



 
181 

 

cells and regulatory T cells. IκBα degradation after 
TNF-α or TLR agonist stimulation was abolished in 
patient fibroblasts as well as in HeLa cells expressing 
the M37K-IκBα mutant allele similar to cells 
expressing the S36A-IκBα mutant allele resulting in 
impaired nuclear translocation of NF-κB and reduced 
NF-κB dependent luciferase activity compared to cells 
expressing wild type IκBα.  
 
Our data demonstrate that the novel heterozygous 
mutation p.M37K in IκBα impairs NF-κB activation 
causing autosomal dominant EDA-ID with an expanded 
clinical phenotype. 
 
 
168 RESOURCE OF ASIAN PRIMARY 
IMMUNODEFICIENCY DISEASES (RAPID) 
PHENOTYPE ONTOLOGY FRAMEWORK - 
"PHENOMER": TOWARDS ESTABLISHMENT 
OF E-CLINICAL SUPPORT SYSTEM FOR 
PHENOTYPE-BASED GENETIC ANALYSIS OF 
PID 

S. Mohan, S. Thankaswamy Kosalai, Primary 
Immunodeficiency Database in Japan (PIDJ) Group, 
RIKEN Jeffrey Modell Diagnostic and Research Center 
for Primary Immunodeficiency Diseases 

Research Center for Allergy and Immunology, RIKEN 
Yokohama Institute, Yokohama, Japan 

Introduction: The main challenge for in silico 
genotype-phenotype correlation for any genetic 
diseases is to standardize phenotype ontology terms and 
the genotype. Earlier, we have developed and 
established a molecular disease database named 
RAPID—Resource of Asian Primary 
Immunodeficiency Diseases (PID) 
(http://rapid.rcai.riken.jp), a web-based informatics 
platform which enables PID experts to easily mine 
collected genomic, transcriptomic, and proteomic data 
of PID causing genes. 
 
Objective: We aim to build hierarchical ontology class 
structures and entities of all observed PID phenotypic 
terms that can be further used in integrated 
knowledgeBase query interface - SPARQL for 
establishing well-informed e-clinical decision support 
system. 
 
Methods: We utilize NCBO´s Bioportal web resource 
at http://bioportal.bioontology.org/ and its REST 
services at 
http://www.bioontology.org/wiki/index.php/NCBO_RE
ST_services for mapping, linking, standardizing and 
validating PID specific phenotype terms from other 
ontology resources through implementation of our own 

unique semi-automated method to assign literature 
collected phenotype terms to the specific PIDs. 
 
Results: We have collected PID phenotype terms based 
on PID genes, mutations and diseases using semantic 
web technology as well as involved in developing an 
intuitive web-based PID phenotype ontology resource, 
primarily is being designated as "PhenomeR", with 
user-friendly access, query and retrieval of any 
observed symptoms against PIDs or vice versa.  
 
Conclusions: This kind of analysis should bridge a gap 
between genotype and phenotype correlation thereby 
improving phenotype-based genetic analysis of PID 
genes. Moreover, it should facilitate clinicians in 
confirming early PID diagnosis and also rendered 
support in implementing proper therapeutic 
interventions leading to improved survival and quality 
of life of PID patients. 
 
 
510 EUROFLOW PID: A NEW CONCEPT FOR 
STANDARDIZED FLOW CYTOMETRY IN PID 

M. van der Burg1, T. Kalina2, M. Perez-Andres3, S. 
Borte4, E. Mejstrikova2, E. Lopez5, M. Vlkova6, C. 
Anzilotti7, M.C. van Zelm1, A. Orfao3, J.J.M. van 
Dongen1, EuroFlow PID consortium 
1Immunology, Erasmus MC, Rotterdam, The 
Netherlands, 2Pediatric Hematology and Oncology, 
Charles University in Prague, School of Medicine and 
University Hospital Hradec Kralove, Prague, Czech 
Republic, 3Immunology, CICancer, Salamanca, Spain, 
4Laboratory Medicine, Karolinska Institute at the 
Karolinska University Hospital, Stockholm, Sweden, 
5Immunology, Universitario La Paz, Madrid, Spain, 
6Institute of Clinical Immunology and Allergology, St 
Anne`s University, Brno, Czech Republic, 7BRC-
Translational Immunology Lab, University, Oxford, UK 

Introduction: Flow cytometric immunophenotyping of 
peripheral blood and bone marrow has become central 
in diagnostics and research on PID. Many centers have 
developed multi-color flowcytometric protocols, but 
differences in antibody panels, sample handling, 
instrument setup and data analysis hamper exchange of 
data between centers and understanding of rare cases.  
 
Objective: To develop a standardized flow cytometric 
immunophenotyping approach for PID of the lymphoid 
system in a European consortium including 
multiparameter data analysis.  
 
Methods: Development of 8 color panels and testing of 
control and patient samples in 7 laboratories using 
standardized protocols for sample handling, instrument 
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setup, antibody titers and a uniform analysis strategy 
using Infinicyt software.  
 
Results: A screening tube was developed that contains 
11 antibodies to analyze the major B- and T-cell 
subsets. The results of the screening tube either provide 
sufficient information for guiding genetic testing or 
warrant further analysis of B and/or T cells. For this 
purpose, three B-cell subset labelings and four T cell 
subset labelings were developed. In addition, a SCID 
screening tube has been designed for identification of 
recent thymic emigrants and maternal T-cells. Each 
labeling was validated on a cohort of healthy controls 
and PID patients that are analyzed in Infinicyt software, 
which allows multiparameter analyis and forms the 
basis for a reference database. 
 
Conclusions: The standardized EuroFlow PID panel 
for B- and T-cell subset analysis facilitates fast and 
standardized immunophenotypic diagnosis of PID and 
therapeutic monitoring and most importantly, allows 
full exchange of data between different centers.  
 
TK is supported by grant NT13271 
 
 
421 A MOLECULAR MECHANISM 
UNDERLYING ATOPIC DERMATITIS IN 
HYPER-IGE SYNDROME 

M. Saito, H. Karasuyama, Y. Minegishi 

Immune Regulation, Tokyo Medical and Dental 
University, Tokyo, Japan 

Background and objective: Hyper-IgE syndrome 
(HIES) is a primary immunodeficiency characterized by 
extremely high serum IgE levels, atopic dermatitis, and 
staphylococcal infections. HIES patients frequently 
display eosinophilia. Dominant negative (DN) 
mutations in the STAT3 gene is a major genetic origin 
of the HIES. We recently established STAT3-DN 
knock-in mice and found out they did not develop 
atopic dermatitis under the SPF condition. To elucidate 
a molecular mechanism underlying the atopic dermatitis 
in HIES, we investigated the inflammatory responses in 
the skin lesion using repeated hapten-induced dermatitis 
in STAT3-DN knock-in mice. 
 
Method: Mice were sensitized and challenged with 
oxazolone (Ox), and ear thickness was measured from 
day 0 to day 19. Cells in the ear skin was evaluated. 
 
Result: Ox-sensitized and challenged STAT3-DN mice 
showed significantly greater ear swelling after day 9 
compared to WT mice. By contrast, Ox-sensitized and 
challenged STAT3-DN mice were significantly less ear 

swelling before day 8 compared to WT mice. The 
expression of CCL17, CCL22, CXCL9, and IL-4 was 
increased in STAT3-DN mice. More eosinophils were 
infiltrated in STAT3-DN mice than WT mice. 
Surprisingly, eosinophil deficient mice showed 
equivalent ear swelling compared to STAT3-DN mice.  
 
Discussion: Our results suggest that eosinophil is not 
necessary for skin inflammation in STAT3-DN mice. 
 
 
436 THE NATURAL HISTORY OF SELECTIVE 
IGA DEFICIENCY (SIGAD): A SINGLE-CENTRE 
ITALIAN STUDY ON 352 PATIENTS 

V. Lougaris, C. Monfredini, G. Ingrasciotta, M. 
Baronio, M. Vitali, K. Cattivelli, V. Folsi, G. Tampella, 
A. Soresina, R. Badolato, A. Plebani 

Pediatrics Clinic and Laboratory for Molecular 
Medicine A. Nocivelli, University of Brescia, Brescia, 
Italy 

Background: Selective IgA deficiency (SIgAD) is the 
most common humoral immunodeficiency. 
 
Objective: Define the natural history of SIgAD. 
 
Methods: We evaluated 352 SIgAD patients regularly 
followed at our Clinic between 1998 and 2011, for a 
total of 1479 patient-years. 
 
Results: The average age at diagnosis was 5.3 years 
with a male:female ratio of 0.58:0.42. The patients were 
referred mainly for recurrent respiratory infections 
(63%). In 11% of cases there was familiarity for 
SIgAD, in 1.4% for CVID, in 57% of cases for allergies 
and in 25% for autoimmune diseases. During follow-
up, the majority of patients presented an average 
number of URTI and LRTI not significantly different 
from the general population. Allergic manifestations 
were present in more than 1/3 of patients, while 
autoimmune diseases were found in 9% of cases. The 
prevalence of celiac disease in SIgAD is almost 4 times 
higher when compared to healthy controls (4.3% vs 
1%). During follow-up, SIgAD evolved to CVID in 4 
patients (1.16%) after a follow-up period of 10 years. 
Selective IgA deficiency switched to partial IgA 
deficiency in 54 patients (15.6%), while IgA levels 
normalized over time in 16 patients (4.6%). SIgAD is 
associated with elevated IgG levels in 25% of cases, 
while IgM levels were low in 11.8% of cases. 
 
Conclusions: This study confirms the higher 
predisposition for infections, allergies and autoimmune 
manifestations in SIgAD, defines the prevalence of 
celiac disease in SIgAD and the possible progression 
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versus CVID, underlying the importance of regular 
follow-up over time for patients affected with SIgAD. 
 
 
876 ESTABLISHMENT OF A PIPELINE FOR 
IMPROVED MUTATION DETECTION USING A 
NEXT GENERATION SEQUENCING 
APPROACH 

E. Salzer1, M. Schwendinger1, E. Santos-Valente1, R. 
Ott1, K. Boztug1,2 
1CeMM Research Center for Molecular Medicine of the 
Austrian Academy of Sciences, 2Department of 
Pediatrics and Adolescent Medicine, Medical 
University, Vienna, Austria 

Introduction: So-termed “next generation sequencing” 
(NGS) technologies are revolutionizing mutation 
detection in diagnostics and research, including 
Mendelian disease discovery of primary 
immunodeficiency disorders.  
 
Objective: NGS technologies have become widely 
available due to rapidly decreasing sequencing costs. 
Proficient data analysis pipelines are required to 
efficiently process the data obtained. In our experience, 
commercial solutions to NGS data analysis are inferior 
to customized pipelines which are designed to address 
the specifically the needs of individual applications. 
 
Methods: We have performed exome sequencing on 
more than 60 patients using the Illumina HiSeq2000 
platform since March 2011. We currently use 100bp 
paired-end reads, producing of 3.6 terabytes of data per 
run. We have established a data analysis platform, 
which incorporates multiple components, many derived 
from the Genome Analysis ToolKit (GATK) from the 
Broad Institute. 
 
Results: We currently use our customized pipeline on a 
computer cluster comprising 76 CPUs, 304 cores, 1.2 
TB memory and 44 TB storage. For single nucleotide 
variant (SNV) calling we set a threshold for indicating a 
false positive SNV probability of 1 in 1000. In 
comparative tests with a more basic alignment strategy, 
we have observed that we can reduce false positive 
single nucleotide variant 50 fold without decreasing 
sensitivity. We achieve validation rates by capillary 
sequencing of 60%.  
 
Conclusions: We have successfully established an 
advanced analysis platform, which we routinely use for 
analysis of our exome sequencing data. The improved 
data quality enables rapid and reliable variant detection, 
thus enabling identification of genetic variants in PID 
patients. 

485 DENDRITIC CELLS FROM X-LINKED 
HYPER-IGM PATIENTS PRESENT IMPAIRED 
RESPONSES TO CANDIDA ALBICANS AND 
PARACOCCIDIOIDES BRASILIENSIS THAT 
CAN BE REVERSED BY EXOGENOUS 
SOLUBLE CD40L 

O. Marques1, C. Arslanian1, R. Ramos1, M. Marques1, 
L.-F. Schimke1, P.V. Pereira1, S. Jancar1, J. Ferreira2, C. 
Weber3, G. Kuntze4, N. Rosario-Filho5, B.C. Carvalho6, 
P. Bergami-Santos,1, M. Hackett7, H. Ochs7, T. 
Torgerson7, A. Barbuto1, A.C. Neto1 
1University of São Paulo, São Paulo, 2Immunology, 
Albert Sabin Hospital, Fortaleza, 3Immunology, 
Pediatric Allergy and Immunology Clinic, Caxias do 
Sul, 4Immunology, Pequeno Principe Hospital, 
5Pediatrics, Federal University of Paran a Medical 
School, Curitiba, 6Allergy-Immunology and 
Rheumatology, Federal University of São Paulo, São 
Paulo, Brazil, 7Pediatrics, Department of Pediatrics, 
University of Washington School of Medicine and 
Seattle Children's Hospital, Seattle, WA, USA 

Background: Patients with X-linked hyper-IgM 
syndrome (XHIGM) due to CD40 ligand (CD40L) 
mutations are susceptible to fungal pathogens; however, 
the underlying susceptibility mechanisms remain poorly 
understood.  
 
Objective: To determine whether monocyte-derived 
dendritic cells (DCs) from patients with X-HIGM 
exhibit normal responses to fungal pathogens. 
 
Methods: DCs from patients and controls were 
evaluated for the expression of costimulatory (CD80 
and CD86) and MHC class II molecules and for their 
ability to produce IL-12 and IL-10 in response to 
Candida albicans and Paracoccidioides brasiliensis. We 
also evaluated the ability of C albicans- and P 
brasiliensis-pulsed mature DCs to induce autologous T-
cell proliferation, generation of T helper (TH) 17 cells, 
and production of IFN-g, TGF-b, IL-4, IL-5, and IL-17. 
 
Results: Immature DCs from patients with X-HIGM 
showed reduced expression of CD80, CD86, and HLA-
DR, which could be reversed by exogenous trimeric 
soluble CD40L. Most important, mature DCs from 
patients with X-HIGM differentiated by coculturing 
DCs with fungi secreted minimal amounts of IL-12 but 
substantial amounts of IL-10 compared with mature 
DCs from normal individuals. Coculture of mature DCs 
from X-HIGM patients with autologous T cells led to 
low IFN-g production, whereas IL-4 and IL-5 
production was increased. T-cell proliferation and IL-
17 secretion were normal. Finally, in vitro incubation 
with soluble CD40L reversed the DCs phenotype, the 
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decreased IL-12 production and the skewed TH2 
pattern response.  
 
Conclusion: Absence of CD40L during monocyte/DC 
differentiation leads to functional DC abnormalities, 
which may contribute to the susceptibility to fungal 
infections in patients with X-HIGM. 
 
 
520 INDUCED PLURIPOTENT STEM CELLS 
DERIVED FROM PATIENTS WITH 
RETICULAR DYSGENESIS 
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Medical and Dental University School of Medicine, 
Tokyo, 3Department of Human Genome Research, 
Kazusa DNA Research Institute, Kisarazu, 4Laboratory 
for Immunogenomics, Research Center for Allergy and 
Immunology, RIKEN, Yokohama Institute, Yokohama, 
5Department of Cell Transplantation and Regenerative 
Medicine, Tokai University School of Medicine, 
Isehara, 6Department of Pediatrics, Nagoya University 
Graduate School of Medicine, Nagoya, 7Department of 
Pediatrics, National Defense Medical College, 
Tokorozawa, Japan 

Introduction: Reticular dysgenesis is a rare form of 
human severe combined immunodeficiency 
characterized by defect in both myeloid and lymphoid 
lineages. Recently, adenylate kinase 2 (AK2) was 
identified as the causative gene. Although AK2 is 
known as a regulator of mitochondrial energy 
metabolism, it is still not clear how AK2 defect causes 
the disease. Since AK2 defect other than in human 
causes embryonic lethality, an assay system using 
human hematopoietic cells is necessary for elucidating 
pathophysiology of the disease. 
 
Objective: To elucidate the role of AK2 in human 
hematopoietic differentiation.  
 
Methods: For the generation of induced pluripotent 
stem cells (iPSCs), we recruited two patients with 
reticular dysgenesis and obtained their bone marrow 
stromal cells. After we evaluated the quality of 
established patient-specific iPSCs, we differentiated 
them into myeloid cells, T lymphocytes, 
megakaryocytic/erythroid cells and evaluated their 
characters. 

Results: We could generate iPSCs from two patients 
and obtain several clones showing human embryonic 
stem cell-like morphology, reactivation of endogenous 
pluripotency genes, silenced all transgenes, normal 
karyotype, and identical mutations of AK2 gene in 
those patients. Lower cell number and maturation arrest 
were observed in myeloid cells from patient-specific 
iPSCs, as compared to those from AK2-corrected iPSCs 
and control cells. 
 
Conclusions: We generated iPSCs from patients with 
reticular dysgenesis and differentiated them into 
myeloid cells. The iPSC-derived hematopoietic cells 
recapitulated the phenotype observed in vivo. 
 
 
536 THE UTILITY OF EXOME SEQUENCING IN 
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AND IMMUNODYSREGULATIVE DISORDERS 
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Oslo, 7Department of Rheumatology, 8Department of 
Immunology, Oslo University Hospital, Oslo, Norway 

Mutations in ≈200 different genes have been reported 
causing various primary immunodeficiency diseases 
(PIDs) including 
immunodysregulative/autoinflammatory disorders. 
Knowing the exact molecular genetic diagnosis may 
direct protocols for immunoreconstitution, 
immunotherapies, and prophylaxis, and predict clinical 
outcomes. We examined the utility of high throughput 
next generation DNA sequencing using exome capture 
with Agilent SureSelect 50Mb kit or NimbleGen 
VChrome v.2.1, followed by Illumina HiSeq2000 100 
bp paired-end sequencing in 50 PID patients (40 
families); 13 CVID (6 families), 12 Dyskeratosis 
Congenita-like, 4 SCID, 3 AR-agammaglobulinemia, 2 
AR-HyperIgM syndrome, 2 Schimke-immunoosseous-
dysplasia, 2 congenital neutropenia, 2 severe 
autoinflammatory disease, 1 T-cell deficiency, 1 
thymus aplasia/congenital heart-defect, 1 atypical 
mycobacterial infections, 1 ALPS, 6 Other PIDs. All 
relevant, available diagnostic genetic tests had been 
done prior to patient recruitment both from US and 
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Norway. Samples from 10 cases exome-tested at Oslo 
University Hospital, 40 at Baylor College of Medicine. 
We varied between using candidate gene testing, 
triotesting (patient + parents) in the assumed de novo 
cases, or focused on genomic regions with loss of 
heterozygozity or copy number variations (CNVs) in 
the assumed AR cases. Pathological variants were 
detected in both known (IL7Ralpha-NLRP3-NLRP12-
TINF2-SMARCAL1) and less characterized genes. We 
address the advantages and limitations of this approach 
i.e. regarding detection of low grade mosaicism, indels 
and intragenic CNVs. Our project illustrates the 
capability of targeted exome sequencing to identify 
novel variants in a large set of candidate genes, and 
reinforces the method´s clinical utility to identify causal 
variants of PIDs and other rare immunological 
disorders. 
 
 
267 EPIDEMIOLOGY OF PID: ANALYSIS OF 
THE FRENCH NATIONAL REGISTRY OF PID 
(CEREDIH) 

N. Mahlaoui1,2, N. de Vergnes1,2, V. Courteille1,2, C. 
Andriamanga1,2, L. Costes1,2, L. Gerard3, F. Suarez1,2, 
O. Lortholary1,2, O. Hermine1,2, E. Oksenhendler3, J. 
Donadieu1,4, A. Fischer1,2, CEREDIH, the French PID 
Study Group 
1CEREDIH, Centre de Référence Déficits Immunitaires 
Héréditaires, 2Necker Hospital, 3Saint-Louis Hospital, 
4French Registry for Severe Chronic Neutropenia, 
Armand-Trousseau Hospital, Paris, France 

Introduction: Registry are useful tools for better 
understanding of rare diseases and particularly of PID 
diseases. The French national study group for PID 
(CEREDIH) runs a nationwide registry for PID and 
collaborates to the ESID online database since early 
2006. 
 
Objective: Better understanding of the epidemiology of 
PID at a nationwide level. Improvement of access to 
care. 
 
Methods: National registry dedicated to PID diseases 
with the collaboration of the French national registry 
for severe chronic neutropenia and the French DEFI 
study group.  
 
Results: As of May, 10th 2012, the total number of 
patients registered since Jan. 2006 in France is 4,663 
out of 15,872 (29.4%) patients registered in the ESID 
online database. It is the largest nationwide database to 
date. 
 

Conclusion: Subsequent analysis of registry data 
between 2009 and 2012 will be presented. 
 
 
210 CLINICAL CHARACTERISTICS AND 
HUMANISTIC BURDEN OF HEREDITARY 
ANGIOEDEMA (HAE): RESULTS FROM THE 
HAE BURDEN OF ILLNESS STUDY IN EUROPE 
(HAE-BOIS-EUROPE) 

T. Caballero1, E. Aygören-Pürsün2, A. Bygum3, K. 
Beusterien4, E. Hautamaki4, P. Musingarimi5, S. Wait6, 
H. Boysen7 
1Allergy Department, University Hospital La Paz, 
Hospital La Paz Health Research Center (IdiPaz), 
Madrid, Spain, 2Department of Pediatrics, Pediatric 
Hematology, Oncology, Hemostaseology and 
Cardiology, Johann Wolfgang Goethe University, 
Frankfurt/Main, Germany, 3Department of 
Dermatology and Allergy Centre, Odense University 
Hospital, Odense, Denmark, 4Oxford Outcomes Inc., 
Bethesda, MD, USA, 5ViroPharma Ltd, Maidenhead, 
6SHW Health Ltd, London, UK, 7HAEi - International 
Patient Organization for C1 Inhibitor Deficiencies, 
Roedekro, Denmark 

Introduction: HAE due to C1 inhibitor deficiency is a 
rare but serious disease marked by swelling attacks in 
various areas of the body and the risk of asphyxiation.  
 
Objectives: The purpose of the HAE-BOIS-Europe 
was to obtain a comprehensive picture of the burden of 
HAE from the patient perspective.  
 
Methods: Cross-sectional study conducted in Spain, 
Denmark and Germany including patients aged ≥ 12 
years, with a diagnosis of HAE-I or HAE-II. Data 
collection included a survey on the impacts of HAE 
attacks, and included: attack severity, direct and 
indirect resource utilization, and emotional impacts. 
 
Results: 170 patients (mean age 43 years/60% female) 
participated, with mean age at diagnosis of 23 years. 
The period between symptom onset and age at first 
diagnosis was ~12 years. 50-73% experienced attacks ≥ 
once a month. For the most recent attack, 60%, 79%, 
and 90% in Spain, Denmark, and Germany, 
respectively, were treated at home, and 29%, 39%, and 
53% were treated within 60 minutes of symptom onset. 
In Denmark and Spain, 34% and 38% experienced 
swelling for ≥ 3 days compared with 14% in Germany. 
Abdominal attacks were the most common (27-36%), 
and swelling was associated with severe pain in 22-23% 
of patients. The HADS scores indicated that the study 
population had higher anxiety levels than a general 
clinical practice population. 
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Conclusion: HAE-BOIS-Europe comprises the largest 
cohort of patients with HAE in multiple European 
countries. Clinical characteristics highlight the severity 
of attacks in HAE and the substantial anxiety they 
induce. 
 
 
326 THE 253KB INVERSION AND THE C.118_308 
C>T INTRONIC MUTATIONS IN UNC13D 
(MUNC13-4) ARE FOUND IN NORTH 
AMERICAN PATIENTS WITH FAMILIAL 
HEMOPHAGOCYTIC 
LYMPHOHISTIOCYTOSIS TYPE 3  

K. Zhang1, Y. Qian1, J. Johnson1, J. Connor1, M. 
Meeths2, Y.T. Bryceson3, A.H. Filipovich1 
1Cincinnati Children's Hospital Medical Center, 
University of Cincinnati, College of Medicine, 
Cincinnati, OH, USA, 2Childhood Cancer Research 
Unit, Department of Women's and Children's Health, 
Karolinska Institutet, Karolinska University Hospital 
Solna, 3Centre for Infectious Medicine, Department of 
Medicine, Karolinska Institutet, University Hospital 
Huddinge, Stockholm, Sweden 

Introduction: Familial hemophagocytic 
lymphohistiocytosis (HLH) is an autosomal recessive 
immunodeficiency that is characterized by prolonged 
fever, hepatosplenomegaly, hyperferritinemia, 
cytopenia and Hemophagocytosis. Defects in four 
molecules (PRF1, UNC13D-MUNC13-4, STX11 and 
STXBP2) that play important roles in the 
perforin/granule-mediated cytotoxicity are responsible 
for the disease development. Mutations in UNC13D 
cause 20-30% of familial HLH worldwide. Recently, a 
253kb inversion and a deep intronic mutation in 
UNC13D have been found in northern European 
patients, but their allele frequency in other populations 
is largely unknown.  
 
Objective: To identify the 253kb inversion and 
c.118_308C>T mutation in North American HLH 
patients.  
 
Methods: Multiplex PCR and DNA sequencing 
technologies were used to identify the 253kb inversion 
mutation and the single base pair intronic substitution 
mutation in a large of patients who were previously 
diagnosed as HLH on a clinical basis with only one or 
no mutation found in UNC13D gene.  
 
Results:  
• Majority (75%) of the patients with one previously 
identified mutation in UNC13D are found to carry 
either the 253kb (30%) inversion or the 
c.118_308C>T(40%) mutation.  

• The c.118_308C>T mutation is found in patients with 
European, Middle Eastern ethnic background. 
• The 253kb inversion mutation is only found in patient 
with European descent.  
 
Conclusions: The 253kb inversion and the c.118_308 
c>t intronic mutations in UNC13D (MUNC13-4) 
mutations are found in patients with familial HLH in 
North America. Both mutations are found in Caucasian 
HLH patients, but not in patients with Asian and 
African ethnic background. 
 
 
425 ADEQUATE POLYSACCHARIDE 
ANTIBODY RESPONSES DESPITE B-
LYMPHOCYTOPENIA IN DOWN SYNDROME 
CHILDREN 

M.A.A. Kusters1, N. Manders1, B. de Jong2, G.T. 
Rijkers2, E. de Vries1 
1Pediatrics, Jeroen Bosch Hospital, 's-Hertogenbosch, 
2Medical Microbiology and Immunology, St. Antonius 
Hospital, Nieuwegein, The Netherlands 

Introduction: Down syndrome (DS) subjects often 
suffer from respiratory infections. We already showed 
their striking B-lymphocytopenia with decreased 
immunoglobulin(Ig)G2 and IgG4 
[PediatrRes2010;67:563-9], and CVID-like B-
lymphocyte immunophenotype 
[abstract:VerstegenRHJ]. 
 
Objective: We screened antibody titers and 
opsonophagocytic activity after pneumococcal 
vaccination to test for specific anti-polysaccharide 
antibody deficiency (SPAD). 
 
Methods: Eighteen DS subjects (median 13yrs, range 
6.4-24.6; 10 females) received 2 doses of heptavalent 
conjugated pneumococcal vaccine 4 weeks apart (PCV-
7) and one dose of 23-valent polysaccharide vaccine 2 
months thereafter (PPV-23). Blood samples were taken 
directly before and after completion of the full 
vaccination scheme. Anti-pneumococcal IgG-antibody 
titers against pneumococcal serotypes 1, 3, 7F, 8, 9N, 
12F, 19A (PPV-23-only; T-cell-independent) and 4, 6B, 
9V, 14, 18C, 19F, and 23F (PPV-23 and PCV-7; T-cell-
dependent) were analysed by a multiplex bead-based 
assay (Luminex, Austin, USA). As a functional 
antibody assay, an in-house opsonophagocytic assay 
(OPA) for serotypes 9N, 19F and 23F was used and 
compared to children with recurrent respiratory 
infections but no IgG-subclass deficiency or SPAD 
(9N: n=10; 23F: n=7).  
 
Results: Post-vaccination anti-pneumococcal IgG-titers 
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increased adequately in the DS subjects: 89% reached 
WHO-criteria (≥0.35µg/ml cut-off value) to all PPV-
23-only serotypes; 94% reached IgG ≥0.35µg/ml to ≥6 
PCV-7-serotypes. All opsonophagocytic functional 
assays showed similar results as compared to 
vaccinated controls.  
 
Conclusion: It must therefore be concluded that, 
somewhat unexpectedly, the DS B-lymphocytes 
responded adequately to T-cell-dependent as well as -
independent stimulation measured as antibody titer as 
well as in a functional assay, and the DS subjects thus 
could not be classified as having SPAD. 
 
 
605 RECURRENT VASCULITIS IN TWO 
PATIENTS WITH IL-12/IL-23 Β1 RECEPTOR 
DEFICIENCY 

N.V. Zinovieva1,2, Y.E. Konopliannikova2, G.I. 
Kovalev1, J. Bustamante3, S. Boisson-Dupuis3,4, J.-L. 
Casanova3,4, A. Shcherbina1 
1Federal Research and Clinical Center for Pediatric 
Hematology, Oncology and Immunology, 2Children's 
Speransky Clinical Hospital №9, Moscow, Russia, 
3Laboratory of Human Genetics of Infectious Diseases, 
Necker Branch, Institut National de la Santé et de la 
Recherche Médicale, U980, University Paris Descartes, 
Necker Medical School, 75015, Paris, France, 4St. 
Giles Laboratory of Human Genetics of Infectious 
Diseases, Rockefeller Branch, The Rockefeller 
University, New York, NY, USA 

Mendelian susceptibility to mycobacterial disease 
(MSMD) is a rare form of primary immunodeficiencies 
characterized by predisposition for poorly virulent 
infection agents, primarily non-tuberculous 
mycobacteria and salmonella. The molecular basis of 
these diseases is mutations in at least 7 genes in the 
IL12-dependent IFN-γ axis including IFNGR1, 
IFNGR2, IL-12/IL23RB1, IL-12B, IRF8, NEMO, CYBB 
and STAT1. There are about 140 patients with IL-
12Rβ1/IL-23Rβ1 deficiency reported up to date, who 
manifested mostly with BCG disease and severe 
salmonellosis. We report two female patients ages 4 
and 8 years old with remarkably similar clinical 
manifestations.  
 
Both patients had regional BCG infection following 
vaccination, which required massive anti-mycobacterial 
therapy. Salmonellosis accompanied with pneumonia 
was diagnosed at 2 and 6 years of age in the 1st and 2nd 
patient, respectively. Enlarged lymph nodes, recurrent 
fever and vasculitic rash on extremities were noted in 
both patients. These symptoms were considered a 
manifestation of Henoch-Schonlein purpura for the 2nd 

patient and she received glucocorticoids and 
azathioprine for more than 5 years with minimal effect. 
Laboratory tests revealed for both patients: anemia 75-
100 g/l; increased inflammatory activity (CRP, ESR); 
hyper-gammaglobylinemia (IgG 27-39.4 g/l; IgA 0.65- 
9.17; IgM 1.5 - 3.11 g/l); blood cultures positive for 
Salmonella D. enteritidis. The extensive anti-bacterial 
therapy and IFN-γ s.c. provided good control of the 
disease for both girls. 
 
The diagnosis of IL12Rβ1 deficiency was based on in 
vitro findings of null expression of CD212 (IL-12Rβ1) 
on PHA-stimulated T cell blasts and decreased in vitro 
production of INFγ by PHA activated PBMC and was 
genetically confirmed. 
 
 
463 CHRONIC ARTHRITIS IN A BOY WITH 
CERNUNNOS IMMUNODEFICIENCY 

A. Meyer-Bahlburg, F. Dressler, A. Thon, U. 
Baumann 

Paed. Pneumologie und Neonatologie, Medizinische 
Hochschule, Hannover, Germany 

We present a boy suffering from primary 
immunodeficiency characterized by recurrent upper 
airway infections, agammaglobulinemia, lymphopenia, 
microcephaly and increased radiosensitivity. Genetic 
analysis revealed compound heterozygous 
CERNUNNOS deficiency. Immunoglobulin 
replacement therapy stabilized the clinical conditions 
and led to a significant decrease in the number of 
infections. At age 7 he first developed arthritis of the 
left knee. Subsequent puncture of the intraarticular 
effusion revealed adenoviral DNA by PCR. The boy 
was treated with non-steroidal anti-inflammatory drugs 
(naproxen) resulting in clinical improvement. However, 
recurring swelling was seen in the following 12 months 
and adenoviral DNA was found again in the effusion. In 
addition to naproxen administration, the dose of 
immunoglobulin was increased to reach a higher trough 
level to eventually clear infection. This resulted in a 
slight decrease of the swelling and the pain, but overall 
the arthritis still persisted. Further treatment options are 
administration of intra-articular steroids or systemic 
antiviral treatment.  
 
To our knowledge only one case of chronic adenoviral 
infection in a patient with primary immunodeficiency 
has been reported more than two decades ago (Fraser 
KJ et al., Arthritis Rheum 1985;28:455). This patient 
presented with chronic, rheumatoid-like polyarthritis 
due to persistent adenovirus type 1 infection. It is well 
known that primary immunodeficiency is often 
associated with arthritis. Based on the experience with 
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our patient and the patient reported in the literature we 
conclude that infectious agents should be excluded in 
patients with primary immunodeficiency and chronic 
arthritis before further immunosuppressive treatment. 
 
 
866 LARGE GENOMIC DOCK8 DELETIONS IN 
PATIENTS WITH COMBINED 
IMMUNODEFICIENCY AND ABDOMINAL 
VASCULITIS IN MEXICO 

S.O. Lugo Reyes1, S. Okada2, M.A. Yamazaki-
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Ochoa5, F. Espinosa1, S. Boisson-Dupuis2, J.-L. 
Casanova2 
1Immunodeficiencies Research Unit, National Institute 
of Pediatrics, México, Mexico, 2Laboratory of Human 
Genetics of Infectious Diseases, Rockefeller University, 
St Giles Laboratory of Human Genetics of Infectious 
Diseases, New York, NY, USA, 3Clinical Immunology 
Department, National Institute of Pediatrics, 
4Immunogenetics and Allergy Department, National 
Institute of Respiratory Diseases, México, 5Pediatrics 
Department, Angeles General Hospital, Juarez, Mexico 

Introduction: DOCK8 deficiency, the most common 
cause for AR-HIES is a rare combined defect with 
allergy, autoimmunity and viral, fungal and bacterial 
infections since early life. 
 
Objective: To characterize the phenotype and 
mutations of patients with AR-HIES.  
 
Methods: Clinical records were reviewed for 
presentation and workup. By SNP array, exome 
sequencing and PCR, gDNA was analyzed for 
mutations.  
 
Results: 5 DOCK8-mutated patients (4 female, 4 alive) 
identified. They manifest in the first year, present with 
eczema, eosinophilia and high IgE; suffer from 
recurrent pneumonia and cutaneous viral and fungal 
infections. Findings include abdominal vasculitis. 4 
novel large deletions were found, 3 of them spanning 
over 140 kb, most of the gene, 1 of them in 2 unrelated 
kindreds. 
 
Discussion: We expand the fenotype and known 
mutations for DOCK8, including lymphadenitis caused 
by an unusual saprophytic fungus, an indolent palate 
plaque, and abdominal vasculitis with elevated liver 
enzymes and renal failure. The recurrent large deletions 
are most probably due to the location of DOCK8 and its 
repeat-rich sequence. 
 
 

576 RARE CASE OF KIMURA'S DISEASE IN 
WISKOTT-ALDRICH SYNDROME PATIENT 

E.A. Viktorova1, N.B. Kuzmenko1, I.A. Tuzankina2, 
E.V. Vlasova2, G.I. Kovalev1, A.A. Maschan1, A. 
Shcherbina1 
1Federal Research and Clinical Center for Pediatric 
Hematology, Oncology and Immunology, Moscow, 
2Regional Center of Clinical Immunology, Regional 
Children's Hospital №1, Ekaterinburg, Russia 

Wiskott-Aldrich syndrome (WAS) is a fairly well 
described severe form of immunodeficiency, 
manifesting with thrombocytopenia, eczema and 
recurrent infections. Up to date, the association of WAS 
with angioproliferative diseases has not been reported. 
We describe combination of WAS and Kimura's disease 
(KD) - a rare form of chronic benign inflammatory 
disorder of unknown etiology involving subcutaneous 
tissues predominantly of the head and neck. Our 
patient, white male, 9.5 years old, was diagnosed with 
WAS at 1 year 2 months with manifestation of severe 
eczema, pneumonia and thrombocytopenia. WASP 
mutation (IVS3+1g>a) was identified. The family 
refused HSCT, and until recently the boy was stable on 
regular IVIG therapy. His eczema and hemorrhagic 
syndrome were well controlled. At the age of 9 fast 
proliferation of facial soft tissues in the left orbital and 
cheek was observed. He received intensive 
antibacterial, antifungal, antiviral and IVIG therapy for 
8 weeks without effect. An attempt of surgical resection 
was performed, yet the mass continued to grow. The 
lesion effused to left periorbital, maxillary, frontal and 
nasal areas with severe disfiguration, ulceration and 
bleeding. Peripheral blood eosinophilia and 
significantly elevated serum-IgE level were noted. 
Biopsy revealed histological changes typical for KD. 
The patient received vincristine, methylprednisolone 
and Avastin with drastic reduction of the tumor mass.  
 
To our knowledge, this is the first description of 
Kimura's disease in a patient with WAS. Yet, there 
were several reports of WAS patients developing 
arterial aneurysms. The pathological significance of this 
vascular malformations in WAS is yet to be established. 
 
 
751 PHENOTYPE AND GENOTYPE SPECTRUM 
OF CHRONIC GRANULOMATOUS DISEASE IN 
LATIN AMERICAN PATIENTS: RESULTS 
FROM THE LASID REGISTRY 

A. Condino-Neto1, M. Oleastro2, LASID Registry 
working group - CGD 
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Methods: This retrospective analysis summarizes 
clinical and genetic results for 112 patients with 
Chronic Granulomatous Disease from the LASID 
registry.  
 
Results: Patients presented with recurrent and severe 
infections caused by a broad range of etiologic 
organisms, including Staphylococcus aureus, gram-
negative bacteria, and fungi of the genera Aspergillus, 
Candida, and Nocardia. Less common pathogens, 
including Burkholderia cepacia, Acinetobacter species, 
Bartonella haenselae, Klebsiella species, and Serratia 
marcescens, were also isolated from patients in this 
cohort. The mean patient age at onset of the first 
clinical manifestation of CGD was 1.3 years (range = 
0.01-10.8) and the mean age at diagnosis was 3.3 years 
(range = 0.08-16.8). Pneumonia (66%) was the most 
frequent clinical consequence of disease, followed by 
lymphadenopathy (45%), liver abscess (30%), otitis 
(16%), skin infections (36%), sepsis (18%), recurrent 
diarrhea (25%), and granulomas (42%). In addition, 
serious side effects of BCG vaccination were noted in 
17% of patients. Molecular genetic analysis revealed 18 
patients with heterogeneous mutations in the CYBB 
gene. However, 8 patients with mutations in the NCF1 
gene showed the common deletion c.87_88del.GT that 
leads to a premature stop codon in exon 2. Analysis of 
mutations in the remaining 86 patients is yet to be 
completed. 
 
Conclusions: Latin American patients with CGD 
showed heterogeneous mutations in the CYBB gene but 
with a common deletion in the NCF1 gene. These 
patients also had a wide range of clinical 
manifestations, most often bacterial and fungal 
infections of the respiratory tract and skin. 
 
 
149 STUDY OF PLANOVA 20N 
NANOFILTRATION AS APPLIED TO 
FLEBOGAMMA® DIF 

F.J. Belda, S. Caballero, J.M. Díez, M. Otegui, F.J. 
Figueras, A. Vinent, R. Gajardo, J.I. Jorquera 

Research and Development Area, Instituto Grifols, S.A., 
Barcelona, Spain 

Introduction: A safe therapy with intravenous 
immunoglobulins (IVIG) coming from human plasma 
of healthy donors is used to treat patients with 
immunodeficiencies. Flebogamma® DIF is the IVIG 

produced by Grifols which safety margin is enhanced 
by its 20 nm Planova nanofiltration process. 
 
Objective: The purpose of these studies was to 
determine the capacity of Flebogamma® DIF 
nanofiltration step to eliminate spiked viruses. 
 
Methods: Laboratory studies were conducted to 
establish the capacity of the nanofiltration process 
down to 20 nm pore size (PlanovaTM 35N & 20N), from 
Grifols' Flebogamma® DIF production process, to 
inactivate and remove spiked viruses. Down-scale 
spiking laboratory experiments, validated for 
equivalence to the industrial-scale nanofiltration 
process were performed. Relevant and model viruses of 
different size were used for Human Immunodeficiency 
virus (HIV), Herpesvirus and Hepatitis B, Hepatitis C; 
West Nile Virus (WNV), Hepatitis A and B19 virus. 
 
Results: The reduction capacity (log10) values achieved 
were ≥4.81 for HIV-1, ≥4.63 for PRV, ≥4.67 for 
BVDV, ≥ 3.63 for WNV, ≥5.92 for EMCV and 4.61 for 
PPV.  
 
Conclusions: The Planova nanofiltration process down 
to 20 nm was effective for a wide range of relevant and 
model viruses of various sizes. This nanofiltration step 
of Flebogamma® DIF complements the capacity of 
other production steps (precipitations, pasteurization 
and SD treatment) to eliminate viruses, resulting in an 
unprecedented safety margin. 
 
 
846 A NOVEL RAG-1 MUTATION IN A CASE OF 
SEVERE COMBINED IMMUNODEFICIENCY 
WITH CENTRAL NERVOUS SYSTEM 
INVOLVEMENT 

N. Dhingra1, S.P. Yadav1, V. Chinnabhandar1, V. 
Dinand2, A. Sachdeva1 
1Division of Pediatric Hematology and Oncology and 
Bone Marrow Transplant, 2Department of Research, Sir 
Ganga Ram Hospital, New Delhi, India 

Introduction: Known mutations in recombinase-
activating genes (RAG-1and 2) account for 10% cases 
of severe combined immunodeficiency (SCID) and 
approximately 50% cases of T-B-NK+SCID. In RAG-1 
associated SCID CNS pathology is usually infectious 
and primary CNS involvement has not been described.  
 
Aim: To describe an unusual case of SCID with CNS 
manifestations in which a novel RAG-1 mutation was 
identified.  
 
Method: Retrospective review of medical records of a 
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15-month old boy, 2nd born of a consanguineous 
marriage, presenting with failure to thrive and recurrent 
infections was diagnosed with T-B-NK+SCID on 
meticulous evaluation. He subsequently developed right 
complex partial seizures with ipsilateral hemiparesis 
and became comatose. Empirical therapy with multiple 
antibacterial, antiviral, antifungal, antiprotozoal agents 
attempted after failure to identify a putative infectious 
agent. Efforts to reconstitute immunity with a maternal 
haplo-identical marrow transplant did not succeed. 
 
Results: MRI brain revealed an inflammatory lesion in 
the left thalamus which progressed to diffuse meningo-
encephalitis on serial imaging. Generalized seizure 
activity was seen on EEG. Evaluation for an infectious 
etiology was negative for all common viral, fungal and 
bacterial pathogens by culture, serology and PCR as 
available. Genetic work-up revealed a novel 
homozygous mutation in the RAG-1 gene (c:2881 T>C; 
p:I794T) in the child for which both parents were 
heterozygous.  
 
Conclusion: A new mutation in RAG-1 gene was 
identified. Failure to isolate an infectious agent led to a 
possibility of primary CNS involvement which has not 
been described so far. 
 
 
471 ELANE MUTATIONS IN 2 PATIENTS WITH 
SEVERE CONGENITAL NEUTROPENIA 

R. Dorbeker-Azcona1, M.A. Yamazaki-Nakashimada2, 
F. Espinosa-Rosales2, S. Espinosa-Padilla2, C. 
Bellanné-Chantelot3, L. Blancas-Galicia2 
1Primary Immunodeficiencies Diagnosis Unit, National 
Institute of Pediatrics, 2Instituto Nacional de Pediatría, 
México, Mexico, 3Groupe Hospitalier Pitié-Salpétrièr, 
Paris, France 

Introduction: ELANE mutations are the genetic cause 
of Severe Congenital Neutropenia. The curative 
treatment is the hematopoietic stem cell transplantation 
(HSCT). We present 2 cases with ELANE mutations 
which received HSCT with different outcomes. 
 
Case Reports:  
 
Case 1: 13 moths female girl, without consanguinity or 
inbreeding. She developed at 6 months upper airway 
tract infections, and at the age of 13 moths she had 
fever, cellulitis on the diaper area that developed ulcers, 
and septic shock. Complete Blood count revealed 
severe neutropenia (500 x103 mL), bone marrow 
aspiration revealed maturation arrest of myeloid series 
and a mutation was found on ELANE gene at exon 2, in 
heterozygus state. She was treated with subcutaneous 

and topical filglastrím with complete resolution. She 
recieved HSCT at the age of 1 year 11 months, 
unfortunately she developed septic shock due to 
Pseudomonas aeruginosa and finally she died 16 days 
posterior HSCT. 
 
Case 2: 2 moths male boy without relevant family 
background or consanguinity, onfalorrexis was 
presented at moth old. He had an event of suppurative 
otitis media isolating Pseudomonas aeruginosa. 
Complete blood count was showed severe neutropenia 
(100 x 103/mL), and it was found a mutation on 
ELANE gene at exon 5, heterozygus state. Filglastrím 
was initiated. He recived HSTC at the age of 7 months 
and at the day +25 he showed graft with neutrophil 
count of total neutrophils 2200/mm3. Chimerism was 
seen by 2 moths post transplantation. On its last visit 
his neutrophil count was 2000 x 103/mL without life 
threatening infections. 
 
 
499 QUALITY OF LIFE IN CHILDREN WITH 
PRIMARY IMMUNODEFICIENCY  

U. Baumann1, M. Hensel2, R. Gold3, M. Fasshauer4, D. 
Pittrow5, D. Huscher6, M. Stangel7, M. Reiser8, W. 
Kirch5, M. Borte4, for the SIGNS group 
1Paediatric Pulmonology, Allergy and Neonatology, 
Hannover Medical School, Hannover, 2Mannheimer 
Onkologie-Praxis, Mannheim, 3Department for 
Neurology, Ruhr-University Bochum, Bochum, 
4Paediatric Rheumatology, Immunology and 
Infectiology, Hospital St. Georg GmbH, Leipzig, 
5Institute for Clinical Pharmacology, Medical Faculty, 
Technical University, Dresden, 6Department for 
Epidemiology, German Rheumatism Research Centre, 
Berlin, 7Department of Neurology, Hannover Medical 
School, Hannover, 8PIOH, Praxis Internistische 
Onkologie, Cologne, Germany 

Introduction and objective: We aim to describe the 
quality of life (QoL) of children with primary immuno-
deficiency (PID) treated with immunoglobulins (IgG). 
 
Methods: “Assessment of Immunoglobulins in a long-
term non-interventional study” (SIGNS, NCT 
NCT01287689) is an ongoing observational prospective 
cohort study in Germany. QoL instruments in children 
include Child Health Questionnaire Parental Form 
(CHQ-PF 50) for children aged 5-18 years, Disabkids 
(5-7 and 8-16 years), and Kidscreen (8-16 years).  
 
Results: Of 53 children with PID currently in the 
database (68% males, mean age 10.2 ±4.4 years), 25 
(47%) had CVID, 9 (17%) XLA, and 8 (15%) isolated 
IgG subclass deficiency. According to the 0-100 scales 
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on the CHQ-PF-50 (n= 45), physical functioning was 
84±25, role/social limitations 85±23, pain 26±24, 
general health perception 44±18, global health 63±23, 
global behaviour 70±20, family activities 75±21, family 
cohesion 77±17. Mean Disabkids general health score 
(0-100) was 79±16 in 4-7 year-olds (n=5), and 79±12 in 
8-16 year-olds (n=19). On Disabkids and Kidscreen, 
children and adolescents reported their health related 
QoL better than their parents on most scales with the 
exception of the dimensions “family life” and “school” 
which were rated better by the parents, and 
“medication/treatment” with differences up to 33 in 
both directions.  
 
Conclusions: Children with PID have compromised 
QoL ratings in terms of global health and various 
domains. As with other chronic conditions, children 
feel the impact of their disease less severe than their 
parents. This may reflect a general difference between 
the perspective of children and parents, or a successful 
coping. 
 
 
600 PRO-INFLAMATTORY CYTOKINE 
EXPRESSION IN T-CELLS OF CHILDREN 
WITH CHROMOSOME 22Q11.2 DELETION 
SYNDROME 

O.V. Shvets1,2, N.V. Davydova1,2, S.B. Zimin1,2, A.P. 
Prodeus2,3, A. Shcherbina2,3 
1Children's Speransky Clinical Hospital №9, 2Federal 
Research and Clinical Center for Pediatric 
Hematology, Oncology and Immunology, 3Russian 
National Research Medical University, Moscow, Russia 

Ch22q11.2 deletion syndrome (also called DiGeorge 
syndrome) is very variable in severity, ranging from 
patients with barely any immunological manifestations 
to patients with severe infections andor autoimmune 
phenomena. We studied Th17 lymphocytes' numbers in 
patients with varying severity of Ch22q11.2Del 
syndrome, expecting to find higher numbers in patients 
with autoimmune manifestations. We also analyzed 
percent of IFN-γ producing T cells in these patients. 
Fourteen children with Ch22q11.2Del syndrome, four 
of whom had autoimmune symptoms, five children 
without congenital immunological problems but with 
autoimmune thrombocytopenia and seventeen healthy 
age-matched controls were recruited for this study. We 
found that percentage of Th17 cells was virtually the 
same in all four groups. There was a significant 
increase in percentage of IFN-γ producing T-
lymphocytes in all patients with autoimmune 
phenomena, the highest being in the four Ch22q11.2Del 
patients. The average numbers of producing T-
lymphocytes in healthy control group and 

Ch22q11.2Del patients were not different, though 
among the Ch22q11.2Del patients there were two with 
very high numbers of IFN-γ positive T-cells. It would 
be interesting to follow these patients to see if they 
develop autoimmune manifestations in the future, and 
find out if high percentage of IFN-γ producing T-
lymphocytes can be used as a predictor of autoimmune 
manifestations in Ch22q11.2Del syndrome patients. 
 
 
752 CLINICAL SPECTRUM AND GENOTYPES 
OF PATIENTS WITH HYPER-IGM SYNDROME 
IN LATIN AMERICA 

A. Condino-Neto1, F. Espinosa Rosales2, LASID 
Registry working group - HIGM 
1Immunology, University, Sao Paulo, Brazil, 2Instituto 
Nacional de Pediatría, México, Mexico 

Methods: This retrospective analysis summarizes the 
genetic and clinical characteristics of 54 patients with 
HIGM from the LASID Registry. 
 
Results: Molecular genetic analysis revealed 25 
patients with CD40L mutations and 6 patients with AID 
mutations. The mean age at diagnosis was 6.2 years 
(range = 0.1-2) for CD40L-deficient patients, 11.2 years 
(range = 3.4-40) for AID-deficient patients, and 6.5 
years (range = 0.5-21.4) for patients with genotypes yet 
to be determined. The respective mean ages at disease 
onset were 2.1 years (range = 0.5-12), 2.7 years (range 
= 0.2-6), and 3.0 years (range = 0.2-22). In CD40L-
deficient patients, pneumonia, caused by Pneumocystis 
jiroveci, cytomegalovirus (CMV), and other 
unidentified pathogens, was the most frequent clinical 
manifestation (91.3% of 23 patients), followed by 
diarrhea (13.0%), urinary tract infections (17.4%), otitis 
media (43.5%), candidiasis (21.7%), sepsis (4.3%), 
paracoccidiodomycosis (4.3%), and aspergillosis 
(4.3%), all together showing a high prevalence of 
fungal infections in CD40L-deficient patients. In AID-
deficient patients, otitis (100% of 6 patients) and 
pneumonia (83.3%) were the most frequent clinical 
features, followed by other upper respiratory tract 
(66.7%) and urinary tract (33.3%) infections, 
toxoplasmosis (33.3%), tuberculosis (33.3%), 
mycobacteriosis (16.7%), and lymphoid hyperplasia 
(16.7%).  
 
Conclusions: Latin American HIGM patients are 
genetically diverse and present with a broad spectrum 
of clinical manifestations. The increased prevalence of 
infections caused by fungi and other intracellular 
pathogens in CD40L deficiency compared with AID 
deficiency is consistent with impaired T cell-mediated 
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immune responses as previously described in CD40L-
deficient patients. 
 
 
211 TWO-YEAR OLD EGYPTIAN CHILD 
DIAGNOSED WITH CHEDIAK-HIGASHI 
SYNDROME 

R. Nofal, U. Elsafy 

Pediatric, Zagazig University, Zagazig, Egypt 

Introduction: Chediak-Higashi syndrome is a rare 
autosomal recessive immunodefiency characterized by 
partial albinism, recurrent pyogenic infections, and 
large granules in all granule-containing cells.  
 
Objectives: To report a case of a rare primary 
immunodeficiency diagnosed with Chediak Higashi 
Syndrome and its clinical course and to shed light on 
problems of managing immunodeficiency in Egypt.  
 
Methods: History, examination and lab investigations 
including CBC, Hb-electrophoresis, osmotic fragility, 
Bone marrow aspiration and HLA typing.  
 
Results: A 2 year old male Egyptian child referred to 
Zagazig University Hospital clinic with 6 months 
history of recurrent attacks of gastroenteritis, chest 
infection and otitis media with motor regression. The 
child is a result of consangous marriage. His sister died 
at 5.5 years after recurrent attacks of infections. 
Examination revealed a blond haired boy in contrast to 
dark colored relatives with convergent squint in his 
right eye, significantly enlarged cervical lymph nodes. 
Spleen was 12 cm below costal margin. Liver span was 
9.5 cm. Weight was 9.5 kg and length 87.5 cm. 
Laboratory investigations revealed Hemoglobin 6.8 
gm% platelet count 19x103 and WBCs 1.2x103. Hb-
electrophoretic pattern and osmotic fragility were 
normal. Bone marrow aspiration revealed abnormal 
large granules in all myeloid series up to neutrophils. 
Chediak Higashi Syndrome was confirmed. Tissue 
typing for the child and his family members found 
incompatible for BMT. So patient was put to follow up 
with supportive care, later developed pancytopenia, 
bleeding tendency and direct hyperbilirubinemia and 
died mostly in accelerated phase. 
 
Conclusions: We reported a case of CHS, couldn´t be 
transplanted and died in accelerated phase. 
 
 
 
 
 

301 ISOLATION AND CHARACTERISATION OF 
CANDIDA SPECIES CAUSING 
OROPHARYNGEAL CANDIDIASIS IN HIV 
PATIENTS ATTENDING THE PARIRENYATWA 
GROUP OF HOSPITALS OPPORTUNISTIC 
INFECTIONS CLINIC 

T.K. Nyazika1, V.J. Robertson1, D.T. Zhou2, W. 
Tinago3 
1Medical Microbiology, 2Medical Laboratory Sciences, 
3Community Medicine, University of Zimbabwe, 
College of Health Sciences, Harare, Zimbabwe 

Introduction: Oropharyngeal candidiasis (OPC) and 
oesophageal candidiasis (OC) remain a common 
problem in the HIV infected population despite the 
availability of highly active antiretroviral therapy 
(HAART). More than 90% of persons infected with 
HIV who are not receiving HAART develop OPC, and 
10% eventually develop at least one episode of OC. 
OPC and OC are caused by a variety of Candida 
species with C. albicans being the most frequent 
isolated etiologic agent. OPC increases morbidity and 
reduces the quality of life of HIV/AIDS patients and 
therefore requires prompt diagnosis and adequate 
therapy.  
 
Objectives: To establish the prevalence of laboratory 
confirmed OPC and OC in seventy patients, and the 
distribution of Candida species.  
 
Participants: Seventy patients with a clinical diagnosis 
of oral/ oesophageal candidiasis 
 
Setting: Parirenyatwa Group of Hospitals 
Opportunistic and Infections Clinic, Harare, Zimbabwe. 
 
Design: Analytical cross sectional study. 
 
Method: Isolation and identification of all fungal 
species was done using standard culture methods.  
 
Results: Forty-seven (67.1%) patients in this study had 
laboratory confirmation of OC and OPC. C.albicans 
32(64.0%) was the most commonly isolated yeast 
followed by C.dubliniensis 7(14.0%), C.parapsilosis 
6(12.0%), then C.tropicalis 1(2.0%). G.candidum 
1(2.0%), Rhodoturola species 1(2.0%) and 2(4.0%) of 
Candida species that could not be speciated.  
 
Conclusion: C.albicans is still the most common 
Candida specie isolated in patients with OPC and OC 
in HIV infected patients though isolation of other non-
C. albicans species is increasing. 
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427 MANAGEMENT OF PID PATIENTS IN 
BULGARIA  

E. Naumova, N. Gesheva, S. Kandilarova, P. Yankova, 
A. Michaylova 

Alexandrovska Hospital, Medical University, Sofia, 
Bulgaria 

Introduction: First case of PID in Bulgaria was 
reported in 1965, related to 20 years old male suffering 
frequently from bronchopneumonia and described as 
disgammaglobulinemia (no detectable IgA and IgM , 
decreased level of IgG). Since then 114 patients with 
PID have been included in the Bulgarian registry. 
According to these data it seems that PID affects ~1/70 
000 individuals, which differs significantly from the 
average frequency worldwide. As a consequence some 
organization issues have emerged. Most of the 
registered patients are with HAE, followed by those 
with CVID. 
 
Objective: In this presentation we will focus on 
patients with CVID. Ten patients (6 females and 4 
males) are studied. A wide inter-patients' variability is 
observed between the age of the first clinical symptoms 
of PID and the diagnosis delay about 15 years. Almost 
all patients demonstrated pulmonary infections, 
followed by splenomegaly. Immunophenotyping 
showed low CD4+ T-cells in the majority of CVID 
patients, mainly due to a decrease of CD4+CD62L+ 
subset. On the contrary, CD8+ T cells are increased, 
due to an expansion of suppressor subsets. In addition, 
a marked increase of CD57+CD8+ cells, including 
terminally differentiated effector T cells is observed. 
An excessive T-cell activation is also detected. B-cell 
number varies with a prevalence of patients with low 
values. NK cells are decreased in half of the patients, 
but a significant increase of NKT cells is noted.  
 
Conclusion: Our data show that not only B-cell but 
also altered T-cell homeostasis may play a role in the 
pathogenesis of CVID. 
 
 
711 CLINICAL PHENOTYPE OF NIJMEGEN 
BREAKAGE SYNDROME WITH TYPICAL 
HUMORAL AND CELLULAR 
IMMUNODEFICIENCY OF UNKNOWN 
GENOTYPE 

D.M. Al-Zahrani 

Pediatrics, King Abdulaziz Medical City - WR, Jeddah, 
Saudi Arabia 

Background and aims: Nijmegen breakage syndrome 
(NBS) is one of the immunodeficiency disorders 

involves humoral and cellular system and dysmorphic 
features. 
 
Methods: We describe a 14-months old girl who has 
history of recurrent respiratory and gut infections, 
growth retardation and family history of similar disease 
in 3 cousins (positive chromosomal instability). Clinical 
features include microcephaly, large ears, bird like face, 
low chin and growth parameters < 5%ile. 
Results: Complete blood count showed; WBC; 5200 
cells/µL, Neutrophils; 720 cells/µL (range:500-1700), 
lymphocytes; 1210 cells/µL, Hb; 11.5g/dl, 
thrompocytes; 655 cells/µL. Lymphocyte subsets 
showed; CD3+ 310, CD4+ 180, CD8+ 60, CD3+ 
/CD45RA+ 10%, CD3+ / CD45RO+ 90% , CD16+ 890, 
CD19+ 220 and HLA-DR+ve. The lymphocyte function 
is 65% of normal control. Immunoglobulin levels were 
within normal for age (IgG 2.9 g/L , IgA 1.2 g/L and 
IgM 0.45 g/L). However, IgG-subclass showed; IgG2 
deficiency (IgG1 2.37 g/L, IgG2 0.17 g/L, IgG3 0.56 g/L 
and IgG4 0.002 g/L). Despite extra 2-doses of DTP and 
3-doses of peumococcal vaccines she was unable to 
mount any antibody responses. The mutation analysis 
on genomic DNA was performed for exons 6,7,8,9 and 
adjacent intron regions of the known NBS gene and no 
sequence variants were detected. 
 
Conclusion: Our patient has all clinical and 
immunologic features of NBS with positive family 
history. However, the known NBS gene analysis was 
negative which indicates a new gene mutation that not 
yet discovered. Even though if the candidate gene is 
normal; combined immunodeficiency and recurrent 
infections require prophylactic antibiotics and monthly-
IVIG therapy. 
 
 
753 THE LATIN AMERICAN SOCIETY FOR 
IMMUNODEFICIENCIES (LASID) REGISTRY: 
2012 UPDATE 

A. Condino-Neto1, R. Sorensen2, The LASID Registry 
working group 
1Immunology, University, Sao Paulo, Brazil, 
2Pediatrics, University of Lousiana Medical School, 
New Orleans, LA, USA 

Methods: Description of the development of and 
enrollment in the LASID Registry for patients with 
primary immunodeficiencies. 
 
Results: The LASID Registry, established in 2009, is 
an online registry adapted from a similar registry that 
was started by the European Society for 
Immunodeficiencies for patients in Europe. The LASID 
Registry currently includes patients from Brazil, 
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Argentina, Chile, Colombia, Mexico, Costa Rica, 
Honduras, Cuba, Panama, Venezuela, Paraguay, 
Uruguay, and Peru. It is focused on critical issues and 
needs, including diagnosis, treatment, and medical 
education. In July of 2009, the registry included 304 
patients, with nearly all of them enrolled in Brazil and 
Colombia. By the summer of 2012, the registry 
included 2878 patients with >700 enrolled in Argentina 
and Brazil, over 300 from Mexico, and >300 from 
Colombia. The number of centers contributing patients 
to the registry increased from 23 in 2009 to 47 in 2012. 
The most common immunodeficiencies among the 
2878 registry patients enrolled by 2012 were antibody 
deficiencies (59.7%), specific well-defined syndromes 
(17.3%), T-cell defects (610.31%), and phagocyte 
disorders (9.3%). The expected number of persons with 
primary immunodeficiencies for Argentina, Brazil, 
Chile, Colombia, Mexico, and Peru combined is 
41,700. 
 
Conclusions: The growth of LASID from 2009 through 
2012 has been remarkable, but many challenges remain 
and continue to be addressed. These include 
determining and implementing best approaches for 
dissemination of medical information to healthcare 
professionals and patients and ensuring adherence to 
registry procedures by medical centers across Latin 
America. 
 
 
39 ANTIBIOTIC RESISTANCE IS ASSOCIATED 
WITH LONGER BACTEREMIC EPISODES AND 
WORSE OUTCOME IN FEBRILE 
NEUTROPENIC CHILDREN WITH CANCER 

M. El-Wakil1, H. El-Mahallawy2, M. Moneer3, L. 
Shalaby4 
1Clinical Oncology, Beni-Suef University, Beni-Suef, 
2Clinical Pathology, 3Statistics, 4Pediatric Oncology, 
National Cancer Institute, Cairo, Egypt 

Purpose: With the increasing emergence of 
multiresistant pathogens, better understanding of these 
infections is necessary. The aim of the present study 
was to evaluate the risk factors associated with isolating 
a multi resistant organism (MRO) from a positive blood 
culture in pediatric cancer patients with febrile 
neutropenia (F&N), and to study its impact on clinical 
course and outcome of febrile episodes.  
 
Patients and methods: The association between MRO 
with underlying malignancy, age, disease status, 
hospitalization during episode, absolute neutrophil 
count, absolute monocyte count, clinical foci of 
infection,and pathogens isolated was assessed in 
bacteremic pediatric cancer patients. The MRO 

phenotype was defined as diminished susceptibility to 3 
of the broad spectrum antibody classes.  
 
Results: Among 239 episodes of blood stream 
infections (BSI), Gram-positive, and Gram-negative 
organisms were detected in 180 (75%), and 59 (25%) 
episodes, respectively; with 38% of isolates showing 
multiresistance (n = 92). Significant risk factors (P < 
0.05) for MRO were hospitalization, Gram-negative 
organisms, presence of clinical focus of infection, 
reduced ANC, prolonged duration of neutropenia, and 
previous intake of antibiotics. Of the episodes with 
prolonged duration of fever extending for more than 7 
days 62% (64 /93) were associated with a multiresistant 
phenotype, while it accompanied 72%(18/25) of the 
cases with an unfavorable outcome; P-value< 0.001.  
 
Conclusion: Isolation of MRO is more likely to be 
associated with a prolonged course and an unfavorable 
outcome. Continuous multidisciplinary surveillance of 
BSI is warranted to develop strategies for antimicrobial 
resistance control. 
 
 
666 MORTALITY IN ONE 
IMMUNODEFICIENCY CENTRE 

H. Alachkar1, A. Herwadker1, C. Andrews2, V. Doran-
Johnson1 
1Immunology, Salford Royal Foundation Hospital, 
2Manchester University, Manchester, UK 

Our aim was to investigate the causes of death of the 
patients under the care of the Immunology department 
at Salford Royal Hospital. The study looked at other co-
morbidities and the delay in diagnosis.  
 
Methods: The immunology department cares for at 
least 250 patients regularly, with a referral rate of 120-
150 patients per year (10% will be diagnosed with an 
underlying immunodeficiency). After patients that were 
seen once, or discharged before death, were removed, 
we had 54 cases of death between 2004-2011.  
 
Results: There were 12 CVID, 24 SPAD, 11 Secondary 
Hypogammaglobulinemia and 7 patients with various 
diagnoses (XLA, hereditary angioedema, Good's 
syndrome..). The main causes of death were infections 
(37%), respiratory failure (26%, which was the main 
cause of death in SPAD patients), and thirdly 
malignancy (20%, which was the main cause of death 
in CVID). About 62% of all patients had bronchiectasis, 
reflecting a delay in the diagnosis, the overall mean of 
delay was 10.1 years. Patients with SPAD were older 
than other patients, and the majority had COPD (83%). 
The intervention by the immunology clinic (vaccines, 
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prophylactic antibiotics and immunoglobulin infusions) 
didn't make a major impact on their lives, mean length 
of time between diagnosis and death was 3.8 years 
(median: 3 years).  
 
Conclusion: Infections, respiratory failure and 
malignancy are the main causes of death in patients 
with immunodeficiency. The delay in diagnosis is still a 
major factor in increasing morbidity and mortality. 
There is a great need to raise awareness amongst 
physicians about immunodeficiency. 
 
 
764 PRIMARY IMMUNODEFICIENCY 
DISORDERS IN THE DEVELOPING WORLD: 
DATA FROM A HOSPITAL BASED REGISTRY 

V. Chinnabhandar1, S.P. Yadav1, N. Dhingra1, A. 
Sachdeva1, D. Kaul2, I.C. Verma3 
1Division of Pediatric Hematology-Oncology and Bone 
Marrow Transplantation, 2Department of Pediatrics, 
3Department of Medical Genetics, Sir Ganga Ram 
Hospital, New Delhi, India 

Introduction: Little is currently known about national 
distribution, geographic and ethnic variability of 
primary immunodeficiency disorders (PIDs) in India. 
We present preliminary data from our hospital-based 
registry. 
 
Aims and Objectives:  
- To establish a pediatric PID registry 
- Assess types of PID seen and demography 
- Collate data on laboratory analysis, genetic/molecular 
testing and treatment modalities used 
- Avail survival data on follow-up. 
 
Methods: Relevant data of all children 
evaluated/treated for PIDs at our institution from 
January 2009 to December 2011 was included. 
 
Results: 40 patients fulfilled diagnostic criteria for 
PIDs. Male patients were an overwhelming majority 
(87.5%). Brief data is tabulated below.  
 
 
 
 
 
 
 
 
 
 
 

Disease type Reported
Molecular/ 

Genetic studies 
Attempted/+ve 

Therapy 
attempted 

Mortal
ity 

Predominant 
Antibody 
deficiencies 

10 (25%) 2/2 
IVIG/SCT- 

11/0 
0 

B- and T-cell 
abnormalities 

9 
(22.5%)

1/1 
IVIG/SCT- 

2/1 
3 

Phagocyte disorders 2 (5%) 2/1 G-CSF- 2   

Other well-defined 
primary 
immunodeficiencies

6 (15%) 1/1 
IVIG/SCT- 

1/0 
1 

Disorders of 
Immune 
dysregulation 

13 
(32.5%)

5/2 
Chemo/SCT-

9/2 
6 

Complement 
deficiencies 

0 0/0 0/0 0 

Total 40 11/7   
14 

(35%)

[Brief data obtained from PID registry] 
 
 

Of 28 patients needing SCT only three got SCT (SCID-
1 and HLH-2) done. The child with SCID had rejection 
post-haploidentical transplant and died. Both HLH 
patients engrafted successfully. However, one died of 
CMV-associated complications post-transplant but the 
other is doing well. 
 
Conclusion: PIDs are still widely under-diagnosed and 
therefore under-treated in India. Early detection is 
pivotal to ensure appropriate and often gratifying 
therapy in PIDs. Genetic diagnosis should be attempted 
for family screening and prenatal diagnosis. 
 
 
324 INTERGENERATIONAL FAMILIAL 
PHENOTYPIC VARIABILITY IN 22Q11.2 
SUBJECTS: A MULTICENTER STUDY WITHIN 
THE ITALIAN PRIMARY 
IMMUNODEFICIENCIES NETWORK (IPINET) 

E. Cirillo1, G. Giardino1, V. Gallo1, P. Puliafito2, P. 
Ariganello2, C. Azzari3, F. Cardinale4, R. Consolini5, S. 
Martino6, A. Plebani7, G. Scarano8, A.R. Soresina7, C. 
Cancrini2, M.C. Digilio9, C. Pignata1 
1Department of Pediatics, 'Federico II' University of 
Naples, Naples, 2Department of Pediatrics, University 
of Rome Tor Vergata, Roma, 3Department of 
Paediatrics, Anna Meyer Children's University 
Hospital, Florence, 4Department of Pulmonology, 
Giovanni XXIII Pediatric Hospital, Bari, 5Department 
of Reproductive Medicine and Child Development, 
University of Pisa, Pisa, 6Department of Pediatrics, 
University of Turin, Turin, 7A.Nocivelli Institute for 
Molecular Medicine, Pediatric Clinic, University of 
Brescia, Brescia, 8UOC Genetica Medica, AORN 
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G.Rummo, Benevento, 9Department of Medical 
Genetics, Bambino Gesù Pediatric Hospital, Roma, 
Italy 

Introduction: 22q11.2 deletion syndrome (22q11.2DS) 
is a common syndrome which occurs in approximately 
1:4000 births. About 6-28% of cases are familial.  
 
Objective: To evaluate the intergenerational variability 
in parent-child couples carrying a 22q11.2 deletion.  
 
Methods: 28 22q11.2DS probands (11 males) of 24 
families, detected by FISH analysis (13 from IPINET 
registry-7 Centers and 15 referred to two Genetic Units) 
were enrolled. Parental data were collected by each 
Center. A phenotypic comparison with 16 patients of a 
single Center with a sporadic deletion was also 
performed. For the intrafamilial evaluation of the 
severity, the prevalence of the preminent conditions as 
cardiopathy, hypoparathiroidism, severe infections 
developmental delay and palatal defect was evaluated. 
 
Results: 448 and 384 variables were evaluated in 
probands and parents groups. Probands showed a 
significantly higher number of disorders than parents 
(188vs115). In particular, cardiopathy (64.3vs8.3%), 
developmental/speech delay (82vs46%), 
hypoparathyroidism (43vs4%), and gastrointestinal 
disorders (28.6vs4.2%) were more represented in the 
probands group (P< 0.05). Psychiatric disorders 
(10.7vs37.5%), were more frequent in the parents 
group. No significant differences were observed for 
dismorphisms, learning difficulties, birth defects, 
palatal or neurological disorders. In 18/24 families, the 
phenotype was more severe in the last generation. In the 
sporadic/familial comparison, a higher prevalence of 
recurrent/severe infections and neurological disorders 
was noted in sporadic cases (75vs25%).  
 
Conclusions: A more complex phenotype in the last 
generation was often noted. Immunological and 
neurological features were more evident in the sporadic 
cases. Biological and epigenetic phenomena may be 
involved in phenotypic variability. 
 
 
274 A REPORT OF TWO CASES 
ILLUSTRATING THE HETEROGENEOUS 
PHENOTYPE OF GATA-2 MUTATIONS 

C. Wehr1, S. Goldacker1, M. Wlodarski2, M. 
Schlesier1, K. Melkaoui1, H.-H. Peter1, K. Schwarz3,4, 
D. Wolff5, K. Warnatz1, U. Salzer1 
1Centre for Chronic Immunodeficiency, University 
Hospital Freiburg, 2Department of Pediatric 
Hematology and Oncology, University of Freiburg, 

Freiburg im Breisgau, 3Institute of Transfusion 
Medicine, University of Ulm, 4Institute of Clinical 
Transfusion Medicine and Immunogenetics, Ulm, 
5Department of Hamatology and Internal Oncology, 
University Medical Centre Regensburg, Regensburg, 
Germany 

Introduction: Heterozygous mutations in GATA-2 
were described in MonoMac (monocytopenia, 
mycobacterial infections), DCML (dendritic cell, 
monocyte, B and NK lymphoid deficiency), Emberger 
syndrome (primary lymphedema, predisposition to 
myelodysplastic syndrome (MDS), sensorineural 
deafness) and in familial MDS. 
 
Objective: To more precisely define the phenotype of 
patients with GATA-2 mutations. 
 
Methods: Clinical history and laboratory parameters, 
FACS analysis, sequencing of GATA-2. 
 
Results: Patient A (45y, female) presented with 
widespread warts, vulvar intraepithelial neoplasia due 
to HPV, recurrent upper respiratory tract infections and 
pneumonia with Mycobacterium kansasii. Further 
clinical findings were congenital sensorineural deafness 
and lymphedema.  
 
Patient B (36y, female) also presented with excessive 
warts since childhood, recurring localized HSV 
infection and a history of five pneumonias.  
 
Both patients had leukopenia - mainly resulting from 
neutropenia - and normocytic anemia and hypocellular 
MDS was diagnosed in both patients. NK cells, 
monocytes, myeloid and lymphoid dendritic cells were 
severely reduced or absent. Lymphocyte subpopulation 
analysis revealed severe B and CD4 T cell lymphopenia 
in patient A. Despite normal IgG levels, subclass 
analysis showed pronounced IgG2/IgG4 subclass 
deficiency in both patients. In contrast patient B had 
normal overall B cell numbers. Sequencing of GATA-2 
revealed two novel heterozygous mutations (Q394X in 
patient A and p.C373Trpfs*10 in patient B).  
 
Conclusions: Considering the multiple phenotypes 
described in GATA-2 deficiency on the one and the 
cluster of findings in our patients on the other side we 
hypothesize that MonoMac/DCML and Emberger 
syndrome represent different aspects of one and the 
same syndrome resulting from different mutations in 
GATA-2. 
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11 OCCURRENCE OF CROSS-REACTIVITY TO 
HTLV-1/2 ANTIGENS IN PATIENTS WITH 
MALARIA FROM AN ENDEMIC AREA OF THE 
BRAZILIAN AMAZON REGION 

A.C. Vallinoto, F.T. Carvalho, R. Ishak 

Virus Laboratory, Federal University of Para, Belem, 
Brazil 

Introduction: This study investigated the occurrence of 
cross-immune reactions to HTLV-1 and HTLV-2 
antigens in patients with falciparum and vivax malaria 
in the municipality of Cruzeiro do Sul, in the Brazilian 
state of Acre, where samples were collected from 136 
patients at the Juruá Hospital and the Public Maternity 
Unit. 
 
Methods: Plasma samples were tested for the presence 
of anti-HTLV-1/2, using an enzyme immunoassay 
(ELISA), which was confirmed by Western blot. A 
159-bp fragment of the pX region was amplified in 
order to confirm the infection by HTLV-1 or HTLV-2.  
Results: Only one (0.7%) of the 136 subjects was 
positive for HTLV, while seven others presented values 
of optical density close to the cut-off value. The results 
of the Western blot indicated that two samples had the 
serological profile of HTLV-2. One sample presented a 
profile of HTLV-1/HTLV-2 co-infection, two were 
indeterminate and three were negative. Molecular 
analysis of the eight samples resulted in the 
amplification of 159 bps in only one, which had a co-
infection profile, although molecular analysis 
confirmed infection by only HTLV-1.  
 
Conclusions: The results of the present study indicate 
cross-reactivity to the Gag proteins of HTLV-1/2 in 
individuals infected by both P. falciparum and P. vivax. 
 
 
16 THE MORPHOLOGY OF THYMUS IN 
UNFAVOURABLE CONDITIONS 

S. Kashchenko1, A. Zakharov1, A. Yeryomin2, K. 
Fomina2 
1Histology, Cytology and Embryology, 2Human 
Anatomy, State Institution 'Luhansk State Medical 
University', Luhansk, Ukraine 

New facts about immunopathogenesis of diseases, 
introduction of accessible methods of immunodiagnosis 
and immunocorrecting therapy come into the notice of 
doctors of different specialities. Last years 
immunotropic drugs are begun to use widely in general 
and pediatric practice, oncology, rheumatology, 
transplantology. The last position is in a great deal 
related to the decline of immune defence of population 

because of worsening of the ecological state of our 
planet and considerable predominating among the 
microorganisms of their pathogenic or opportunistic 
forms. There are no data about thymic morphoreactivity 
of animals after an experimental immunosuppression, 
because of what this problem causes considerable 
interest for a study. Research was carried out on 36 
mature white rats-males in accordance to existing ethics 
norms during work with experimental animals. A single 
dose of cyclophosphamide (200 mgs/kg intramuscular) 
was administered. Thymus was extracted, weighed, 
exposed to the standard histological method after the 
finish of the experiment on 7 days of supervision. 
Absolute mass of experimental rats' thymus was on 
11,50% less than control value, relative mass of thymus 
in the group of intact animals exceeded the analogical 
index of rats of experimental group on 13,56% (p< 
0.05). For the study of functional activity of organ a 
width and area of thymus cortex section was studied. 
These indexes on 46,21% and 18,93% accordingly were 
less than data of control group (p< 0.05). Thus, on the 
early terms of supervision thymus showed the high 
degree of reactivity after application of cytostatic. 
 
 
18 RHUMATIC FEVER STREPTOCOCCAL 
MUTATION OR JONZ CRITERIA WITH 
RHEUMATOGENICITY MODIFICATION HAS 
BEEN HAPPENED? 

H. Ghaffari, R. Ghaffari, M. Vali, A.A. Makooie, H. 
Ghaffari, M. Makani, M. Ebrahimzade, B. Farshid, M. 
Jariani, M. Fealaki, R. Falaki, F. Ketabati 

Health Ministry of Tehran, Urmia, Iran 

Rheumatic Fever Nowadays look likes has found some 
mutation in strain of streptoccocal kinds, so its 
rhumatogenicity and therapy was found few variation. 
Investigation has showed the jonz criteria even only 1 
major and 1 minor criteria falls patients to Rhumatic 
Fever or the Arthralgia can be like major criteria (no 
minor criteria). Can be call it ESC zeinab-Fatima-
Narges Criteria? In 2 patient one with 1 minor and 1 
major criteria found RF and in other (second patient) 
only afte skin streptococcal infection found Rhumatic 
fever, so notice Rhumatic fever criteria, managment 
and therapy has found variation. 
 
Results: Rhumatic Fever streptococcal mutation or jonz 
Criteria with Rheumatogenicity modification has been 
happened? Whats happened. 
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21 RECTAL DIAZPAM IN BEFORE 
ECHOCARDIOGRAPHY EXAM 

R. Ghaffari, H. Ghaffari, A.A. Makooie, J. Mahmoodi, 
M. Falaki, R. Falaki 

Medical Science of Urmia University, Urmia, Iran 

In echocardiography the calm and present of quiet room 
is mainstay for Echocardiography Procedure so 
sometimes use of drugs is nessessary but the time of 
drugs effect and duration of it and complication of 
drugs give me sometimes get it wit caution.This study 
showed the Rectal diazpam ratio choloral hydrate had 
effect immediately after use without any vomiting and 
heart rate abnormality.so it showed the rectal diazpam 
before chocardiography is more acceptable than 
choloral hydrate and less complication. 
 
 
56 ARTEMIS AND LIGASE 4 ARE 
DISPENSABLE FOR THE GENERATION OF 
HUMAN INDUCED PLURIPOTENT STEM 
CELLS 

K. Felgentreff1, K.G. Weinacht1, A.R. Gennery2, K. 
Dobbs1, S. Giliani3, T. Mätzig4, A. Schambach4, C. 
Baum4, L.D. Notarangelo1 
1Division of Immunology, Children's Hospital Boston, 
Harvard Medical School, Boston, MA, USA, 2Pediatric 
Immunology Unit, Newcastle General Hospital, 
Newcastle upon Tyne, UK, 3Angelo Nociveli Institute 
for Molecular Medicine, University of Brescia, Brescia, 
Italy, 4Institute of Experimental Hematology, Hannover 
Medical School, Hannover, Germany 

Human fibroblasts can be reprogrammed into induced 
pluripotent stem cells (iPSC) by the viral transduction 
of the transcription factors OCT4, SOX2, KLF4 and c-
MYC, which temporarily expressed are able to induce a 
permanent state of pluripotency. These cells are a 
valuable tool for differentiation studies of various cell 
types, and therefor particularly beneficial for the study 
of immunodeficiencies. So far, iPSC lines have been 
generated from fibroblast lines of patients with various 
genetic defects, including mutations causing severe 
combined immunodeficiency (SCID).  
 
Since the process of reprogramming requires intact 
cellular mechanisms in terms of DNA repair, the 
question was raised, if fibroblasts obtained from 
patients with “radiosensitive SCID” due to non-
homologous-end-joining (NHEJ) deficiencies, such as 
DCLRE1C or LIG4 mutations, could even be 
reprogrammed into stable iPSC lines.  
 
We have been able to generate iPSC lines displaying a 

robust stemness profile from Artemis and Ligase 4 
deficient fibroblasts by transfection with a lentiviral 
vector expressing the reprogramming factors and a 
dTomato fluorochrome. The Artemis deficient line has 
a deletion of Exon number 1-3 of the DCLRE1C gene, 
whereas the Ligase 4 deficient line contains a point 
mutation. Genotyping confirmed patient-specific origin 
of the iPSCs. 
 
These findings suggest that the repair mechanisms 
supplied by Artemis and Ligase 4 are dispensable to 
allow reprogramming and to maintain iPSCs with a 
stemness profile. One explanation could be that stem 
cells, including iPSCs, preferably use homologous 
recombination instead of NHEJ for DNA repair. 
 
 
62 PATTERN OF ANTIBIOTIC RESISTANT OF 
VIBRIO CHOLERAE ISOLATED FROM 
PATIENT WITH CHOLERA IN KASHAN 
DURING (1998TO2009) 

H. Afzali 

Infectious Diseases, Kashan Medical University, 
Kashan, Iran 

Background: Cholera is an acute diarrheal disease that 
can cause severe dehydration and death in a few hours. 
Considering the high importance and prevalence of 
disease this study was carried out to assess antibiotic 
resistance vibrio cholerae isolated from patients with 
cholera in Kashan from1998 to 2000.  
 
Material & method: This cross sectional study was 
Carried out on 58 stool specimens rectal soap obtained 
from patients with acute diarrheal disease referred from 
health care center and hospital and private clinic. 
According to national clinical laboratory 
committee(CLSI) guidance and by enzymatic method 
biotype and serotype of vibrio cholera was 
identified,then antibiotic sensitivity test with disc 
diffusion method(Kirby Bauer) was performed. 
Collected data were analyzed by Fisher Exact and chi 
squre test.  
 
Results: Resistant to all antibiotic expect erythromycin 
was seen in all isolates. There was high level resistance 
to Ampicillin (31%),and the lowest rate of resistance 
was seen in doxycycline, ciprofloxacin and tetracycline 
(7/1%). There was no significant association between 
antibiotic resistance with sex and age.  
 
Conclusion: There is seen increased antibiotic 
resistance in recent 7 years in vibrio cholera andthis can 
be an alarm sign. Further studies is needed to determine 
of antibiotic resistance vibrio cholerae. 
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63 A CASE REPORT OF DISSEMINATED 
MULTIFOCAL BONE TUBERCULOSIS  

H. Afzali1, M. Momen Heravi2 
1Infectious Diseases, 2Kashan Medical University, 
Kashan, Iran 

Introduction: In recent years, because of AIDS 
epidemic and an increase number of immigrants from 
countries where tuberculosis remains endemic and 
improvement in invasive diagnostic procedures have 
contributed to increase in occurrence of extrapulmonary 
tuberculosis Multifocal skeletal tuberculosis in not 
uncommon in the countries with tuberculosis. The 
clinical onset is insidious and sometimes nonspecific. 
We report a case of disseminated multifocal skeletal 
tuberculosis. 
 
Case presentation: A 16 year old female from 
Afghanistan with complaint of pain and swelling of toe 
in right foot since 2 years ago and low back pain since 2 
month ago. There was history of night sweet, weight 
loss and anorexia but she had no fever, cough and 
sputum. There was swelling, tenderness and purulent 
discharge over the toe of right foot and swelling, 
tenderness in middle thoracic vertebral column and 
deformity and kiphosis. Laboratory examination 
showed anemia and increase ESR. Histopathological 
examination of the biopsy obtained from the edge of the 
ulcer revealed multiple granulomas consisting langhans 
giant cells compatible with tuberculosis. MRI revealed 
an cold abscess 5×10 cm along L1-T10 and 
degeneration of T11, T12 and L1 . Ziehl-Neelsen stain 
of the foot discharge showed acid-fast bacilli. Anti 
tuberculosis drugs were administered. After 2 month 
healing of foot wound is complete, as well as pain and 
swelling in vertebral column was decreased and ESR 
was normal. 
 
Conclusion: In area with high prevalence of 
tuberculosis, osteomyleitis of bone should be included 
in the differential diagnosis of patients with any chronic 
bone lesion. 
 
 
64 A CASE OF SEPTIC THROMBOPHLEBITIS 
OF THE INTERNAL JUGULAR VEIN AND 
LEMIERRE SYNDROME 

H. Afzali, M. Momen Heravi 

Infectious Diseases, Kashan Medical University, 
Kashan, Iran 

Introduction: Lemierre´s syndrome is a rare but 
potentially life-threatening entity that follows an 
oropharyngeal infection. The syndrome is characterized 

by an antecedent acute oropharyngeal infection, with 
secondary suppurative thrombophlebitis of the internal 
jugular vein and septic emboli. In the pre-antibiotic era, 
it had a 90% mortality rate. Now, with the advent of 
antibiotics, the prognosis is favorable, but delays in 
diagnosis may result in increased morbidity and 
mortality. Here we present a case of Lemierre´s 
syndrome. 
 
Case presentation: A 45-year-old female with 
complaint of fever , rigors ,sore throat,and feeling of 
mass in throat,unilateral parestesia of face which started 
from previous 20 days following common cold and ear 
pain. There was history of no response to outpatient and 
a short term inpatient treatment. In physical 
examination she had no respiratory distress and there 
was swelling and tenderness of left lateral neck and 
limit of neck motion. ENT examination revealed 
enlarged oxidative tonsils. In laboratory examination 
leukocytosis, increased ESR and positive CRP was 
seen.For more investigation CT scan of neck was 
performed which revealed internal jougular vein 
thrombophelebitis with extension to internal cerebral 
vein. After treatment complete recovery was observed. 
 
Conclusion: Although the incidence of this 
complication has decreased due to use of 
antibiotics,however physician should be aware about 
this syndrome, and in patients with persistant 
pharyngitis and pain of neck consider this syndrome. 
 
 
65 THE SURVEY EPIDEMIOLOGY OF 
H1N1(2009) INFLUENZA AND ASSOCIATED 
SYMPTOMS IN PATIENTS UNDER COVERAGE 
OF SHAHID BEHESHTI UNIVERSITY FROM 
FARVARDIN TO AZAR 1388 

H. Afzali, M. Momen Heravi 

Infectious Diseases, Kashan Medical University, 
Kashan, Iran 

Background: After the first outbreak identified in 
Mexico in March 2009, influenza A sustained by a 
modified H1N1 virus rapidly spread to all 
continents.This study was conducted to evaluated 
clinical and epidemiological aspects and also 
complications of influenza A (H1N1) infection. 
 
Methods: This descriptive study was carried out on 250 
definite new cases of InfluanzaA (H1N1) diagnosed 
from June to November 2009 in Department of Health, 
Shaheed Beheshti Medical University, Tehran, Iran.The 
demographic and clinical information through reviuing 
medical records were collected and analyzed by SPSS.  
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Results: Mean age of the patients was 
23.18±16.64years; 42%male and 58%female. 0.8% of 
patients had recent travel to other countries. The most 
common clinical symptoms were fever (84.8%), cough 
(71.2 %), and myalgia (54%). 105 patients (42%) 
patients were hospitalized and 13 (5.2%) patients had 
died.  
 
Conclusion: The youth are highly at risk and high 
spread was seen in school age children. Therefore, 
during the epidemic, necessary measures to be taken in 
school to prevent transfer to community. Influenza A 
(H1N1) can result in severe complications and death. 
Respiratory problems are the leading cause of death in 
Iran. 
 
 
70 SELECTIVE IMMUNOGLOBULIN A 
DEFICIENCY IDENTIFIED ON LABORATORY 
TESTING. A SURVEY OF CURRENT UK 
PRACTICE 

L.A. Devlin1, T.P. Garcez2 
1Regional Immunology Service, Belfast Health and 
Social Care Trust, Belfast, 2Department of 
Imnmunology, Central Manchester University 
Hospitals NHS Foundation Trust, Manchester, UK 

Introduction: Selective immunoglobulin A deficiency 
(sIgAD) can be identified co-incidentally in the 
Immunology laboratory as part of coeliac disease (CD) 
serology testing. The majority of individuals with 
sIgAD are asymptomatic but potential complications 
include infection, autoimmunity, allergy and 
transfusion reaction. 
 
Objective: To define what clinical information is 
provided by United Kingdom (UK) Immunology 
laboratories when sIgAD is identified as part of CD 
serology. 
 
Methods: A web based survey sent to 74 
Immunologists, covering 41 Immunology laboratories, 
between 23/6/11 and 30/11/11. 
 
Results: 27 responses were received from 24 
laboratories (59%). 88% provide a clinical comment on 
identifying sIgAD.12% only comment on the CD 
serology. Comments include information on the 
asymptomatic nature of sIgAD (70%), risk of 
transfusion reaction (63%), risk of infection (56%), risk 
of autoimmunity (48%), prevalence of sIgAD(41%) and 
risk of allergy (33%). Regarding the transfusion risk, 
75% stated their blood bank was able to provide IgA 
depleted blood products, 41% would recommend 
testing for anti-IgA antibodies, 11% monitor titres of 

anti-IgA antibodies and 30% recommend the patient 
carries a medical alert device. 
 
Conclusions: The majority of UK Immunology 
laboratories provide a clinical comment on co-
incidentally identified sIgAD. The content of the 
comments is highly variable. Further studies are 
required to define the risks in this patient group, 
particularly with regard to transfusion reaction and anti-
IgA antibodies. This would enable a consensus to be 
sought on the clinical information provided to patients 
with sIgAD and their clinicians. 
 
 
94 EFFECT OF HIGH-DOSE DEXAMETHASONE 
IN EARLY PREGNANCY ON PREGNANCY 
OUTCOM 

H.N. Ahmadabad1, S.M. Moazzeni1, M.N. Firizi2, S. 
Daneshmandi1, B. Sedighi1 
1Department of Immunology, Tarbiat Modares 
University, 2Tehran University, Medical of Science, 
Tehran, Iran 

Introduction: Embryo implantation, which is an 
absolute requirement for reproduction, starts with 
blastocyst apposition to the uterine endometrium. It is 
increasingly clear that inflammation-like events is 
necessary for developing a receptive uterus. 
 
Objective: In the present study, we aimed to evaluate 
the Anti-inflammatory effects of high-dose 
dexamethasone in the window of implantation on 
pregnancy outcome. 
 
Methods: Pregnant BALB/c mice were treated daily 
with dexamethasone (4 µg/g body weight per injection) 
as experimental group or an equivalent volume of saline 
as control group on days 0.5-4.5 of pregnancy. On day 
13.5 of pregnancy, the pregnant mice were sacrificed 
and placental/decidual/blood was collected. Serum 
levels of 17-OH progesterone, estadiole and ferritin 
determined with ELISA. The effect of decidual cell 
supernatants (DS) and placenta cell supernatants (PS) 
on PHA or LPS-induced lymphocyte proliferation was 
investigated by MTT assay.  
 
Results: Results this study showed a statistically 
significant higher abortion rate in experimental group 
compared to control group. Experimental group showed 
the increasing amounts of 17-OH progesterone and 
decreasing amounts of estadiole, but we didn´t see a 
significant difference in ferritin concentration between 
two groups. MTT assay results showed that DS from 
experimental group significantly decreased LPS and 
PHA-stimulated splenocyte proliferation compared with 
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control group. PS from experimental group compared to 
control group showed no significant effect on LPS and 
PHA-stimulated splenocyte proliferation.  
 
Conclusions: The presented results demonstrate that 
maternal High-dose dexamethasone application in 
window of implantation has pronounced effect on 
levels of hormones and immune state of decidua and 
finally on resorption fetus. 
 
 
96 CONSTRUCTION OF EUKARYOTIC 
RECOMBINANT STRAIL EXPRESSION 
VECTOR AND ITS EFFECTS OF ANTI -C6 -
GLIOMA ACTIVITY IN VITRO 

W. Qiu 

Hangzhou Normal University Hangzhou Second 
Hospital, Hangzhou, China 

Objective: To construct eukaryotic recombinant 
sTRAIL expression vector and investigate its activity 
against C6 glioma cell line.  
 
Methods: After construction of eukaryotic recombinant 
sTRAIL expression vector-PcDNA -sTRAIL by means 
of PCR and directed cloning, the C6 glioma cell line 
was transfected by cationic liposome and the 
proliferation and apoptosis of cells was detected by 
FCM.  
 
Results: The construction of eukaryotic recombinant 
sTRAIL expression vector- PcDNA-sTRAIL confirmed 
a success by gene sequencing and western blot. After 
transfected by cationic liposome, 50 percents of C6 
cells expressed positive protein. The apoptosis rate of 
C6 cell was significant higher in PcDNA-sTRAIL plus 
Lipofectin transfected group than that in three control 
groups (t =9.52, 7.20, 2.84 respectively, P < 0.05).  
 
Conclusions: An eukaryotic recombinant sTRAIL 
expression vector was successfully constructed and its 
anti-C6-glioma activity was confirmed in vitro study. 
 
 
100 EBV-DRIVEN DIFFUSE LARGE B-CELL 
LYMPHOMA OF THE ELDERLY IN A PATIENT 
WITH A HISTORY OF IDIOPATHIC CD4-
LYMPHOPENIA 

M. Dziadzio1, R. Chee1, C. McNamara2, S. 
Seneviratne1 
1Immunology, 2Haematology, Royal Free Hospital, 
London, UK 

Introduction: Idiopathic CD4+ lymphocytopenia 
(ICL) is a rare non-HIV-related syndrome, sometimes 
associated with opportunistic infections but rarely with 
lymphomas. EBV-positive diffuse large B-cell 
lymphoma (DLCLB) of the elderly, rare in Caucasians, 
affects individuals over 50 years, presumably due to 
accelerated immunological senescence, or younger 
patients with immunodeficiencies.  
 
Objectives: To describe a 49-years old Caucasian 
patient with a history of ICL who developed hepatic 
DLCLB of the elderly.  
Methods and results: A 44-years old previously fit 
lady was diagnosed elsewhere with ICL (HIV-
negative), following PCR-confirmed VZV-
meningoencephalitis and chorioretinitis. She received 
high-dose corticosteroids for 18 months. Her CD4 
count normalised after 3 years.  
 
She was referred to us because of her history whilst 
clinically well. Investigations showed CD4 0.4x09/l, 
CD8 lymphocytosis 7.1x109/l, normal TCRvbeta 
repertoire of PB, CD19+ and CD16+CD56+ counts, 
mitogen- and antigen-specific lymphocyte proliferation, 
serum immunoglobulins and BM biopsy. HIV-test and 
EBV-VCA IgM were negative, EBNA IgG positive. 
Abdominal US showed 13cm splenomegaly and normal 
liver.  
 
Seven months later she developed cough, fevers and 
night-sweats. She had multiple hepatic lesions, FDG-
avid on CT-PET, histologically defined as non-
germinal centre DLBCL of the elderly, EBV-positive 
(LMP-1+, BCL6+, EBER+). There was no 
lymphadenopathy or BM infiltration. Plasma EBV-viral 
load was 300,000 copies/ml. There were activated 
CD8+CD38+ and CD4+CD69+ cells in PB. ITK gene 
analysis was normal. CHOP-R was started.  
 
Conclusions: To our knowledge this is the first report 
of EBV+ DLBCL of the elderly complicating ICL. 
Corticosteroid therapy may have contributed to the 
EBV reactivation with subsequent EBV-driven 
malignant transformation of B-cells. 
 
 
117 AN AFRICAN REGISTRY FOR PID: NEXT 
CHALLENGE FOR ASID 

L. Jeddane1, T. Dieye2, F. Ailal1, A.A. Bousfiha1, M. 
Esser3, African Society for Immunodeficiencies, URL: 
www.asid.ma 
1Clinical Immunology Unit, Averroes Hospital, 
Casablanca, Morocco, 2Immunology Unit, LeDantec 
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Hospital, Dakar, Senegal, 3University of Stellenbosch, 
Cape Town, South Africa 

Introduction: Primary Immunodeficiencies (PIDs) 
affecting children and adults, comprise at least 176 
disorders with predisposition to recurrent or specific 
infections. Worldwide, registries report prevalences of 
up to 5.6/100,000 inhabitants. In the African context, 
few countries have facilities to diagnose and manage 
PID patients, and most do not have a registry. In 2011, 
only 1,228 patients were reported in the JMF (Jeffrey 
Modell Foundation) survey of Africa, from 7 centers in 
North African regions and in South-Africa. 
Objective: The African Society for Immunodeficiency 
(ASID) aims to improve access to diagnosis and to 
treatment for PID patients in Africa. Data collection to 
identify prevalence and different categories of PID is 
required to realize these objectives. 
 
Methods: Based on the existing Moroccan 
computerized registry and on the ESID registry, we 
designed new registry forms on Microsoft Access 
software for distribution on our ASID network. 
 
Results: A new user-friendly computerized registry 
data capture was designed. Data include personal 
information, diagnosis, patient characteristics, clinical 
data, laboratory analysis, treatment and quality-of-life 
assessment. For patient confidentiality, personal data 
are not transmitted to the ASID registry.  
 
Conclusions: Data collection on PID patients is a 
challenge in the African context, where awareness is 
low for PID and access to diagnosis and treatment 
frequently not available. This initiative will be a step 
toward a better understanding of PID epidemiology in 
Africa. Conclusions from the findings are aimed to 
assist with improving diagnosis and treatment. 
 
 
123 ISOLATION AND CHARACTERIZATION 
OF CAPSULAR (VI) POLYSACCHARIDE OF 
SALMONELLA TYPHI ANTIGEN AND 
TESTING ITS IMMUNOGENICITY IN 
LABORATORY ANIMALS 

L.I. Fahmy1, N.G. Khalaf1, M.S.E. Ashour1, A.-G.M. 
Hashem2 
1Microbiology, MSA, Giza, 2Microbiology, Cairo 
University, Cairo, Egypt 

Background: Capsular (Vi) polysaccharide antigen is a 
virulence factor which is capable of providing a 
protection against Salmonella typhi infection and it has 
an immunogenic action.This study aims to isolate Vi 
polysaccharide capsule of Salmonella typhi from 

locally isolated S. typhi strains, and to compare its 
immunogenicity with whole killed vaccine that is used 
in Egyptian market. 
 
Methods: Stool specimens were obtained from 73 
patients clinically suspected of enteric fever, from El-
Abasia fever hospital and El-Demerdash hospital in 
Cairo, Egypt. Isolates were cultured on selective media 
for S. typhias Xylose lysine deoxycholate and S-S agar 
and were identified usingoxidase, urease and triple 
sugar iron test.API test strips (Biomerieux, France) 
were used to confirm isolate biochemical 
identification.Agglutinnation and immunodiffusion 
assays were performed to detect Vi polysaccharide in 
the isolates using Vi antisera (polyclonal rabbit 
antisera,Difco). Isolation and purification of Vi antigen 
was carried out by cetavlon-ethanol precipitation 
method. Immunization of mice (BALB/c) using the 
purified Vi polysaccharide with 100 µl and whole killed 
vaccine using 100µl was done. Serum antibody level 
was measured by enzyme-linked 
immunosorbentassay(ELISA) 
 
Results: Twenty-six out of tested 73 isolates were 
identified as S. typhi.Five of which showed positive 
agglutination reaction against Vi antisera.The purified 
Vi polysaccharide showed a significant rise in the level 
of anti-Vi capsular antibodies in experimental mice 
compared to the whole killed vaccine used in market. 
 
Conclusion: This is a study on the immunogenic effect 
of purified Vi polysaccharide antigen from S. typhi 
isolates compared to whole killed vaccine which is 
currently available in the Egyptian market. 
 
 
125 ISOLATION AND CHARACTERIZATION 
OF (VI) POLYSACCHARIDE ANTIGEN FROM 
SALMONELLA TYPHI AND TESTING ITS 
IMMUNOGENICITY IN LABORATORY 
ANIMALS 

L. Fahmy1, N.G. Khalaf1, M.S.E.d. Ashour1, A.E.G.M. 
Hashem2 
1Microbiology, MSA, Giza, 2Microbiology, Cairo 
University, Cairo, Egypt 

Background: Capsular (Vi) polysaccharide antigen is a 
virulence factor which is capable of providing a 
protection against Salmonella typhi infection and it has 
an immunogenic action.This study aims to isolate Vi 
polysaccharide capsule of Salmonella typhi from 
locally isolated S. typhi strains, and to compare its 
immunogenicity with whole killed vaccine that is used 
in Egyptian market. 

J Clin Immunol (2012) 32 (Suppl 1):S1–S379



 
203 

 

Methods: Stool specimens were obtained from 73 
patients clinically suspected of enteric fever, from El-
Abasia fever hospital and El-Demerdash hospital in 
Cairo, Egypt. Isolates were cultured on selective media 
for S. typhias Xylose lysine deoxycholate and S-S agar 
and were identified usingoxidase,urease and triple sugar 
iron test.API test strips(Biomerieux,France) were used 
to confirm isolate biochemical identification. 
Agglutinnation and immunodiffusion assays were 
performed to detect Vi polysaccharide in the isolates 
using Vi antisera (polyclonal rabbit antisera,Difco). 
Isolation and purification of Vi antigen was carried out 
by cetavlon-ethanol precipitation method. 
Immunization of mice (BALB/c) using the purified Vi 
polysaccharide with 100 µl and whole killed vaccine 
using 100µl was done.Serum antibody level was 
measured by enzyme-linked 
immunosorbentassay(ELISA) 
 
Results: Twenty-six out of tested 73 isolates were 
identified as S. typhi.Five of which showed positive 
agglutination reaction against Viantisera.The purified 
Vi polysaccharide showed a significant rise in the level 
of anti-Vi capsular antibodies in experimental mice 
compared to the whole killed vaccine used in market. 
 
Conclusion: This is a studyon the immunogenic effect 
of purified Vi polysaccharide antigen from S. typhi 
isolates compared to whole killed vaccine which is 
currently available in the Egyptian market. 
 
 
144 GAIN-OF-FUNCTION STAT1 MUTATIONS 
ALTER STAT3 ACTIVATION IN PATIENTS 
WITH CHRONIC MUCOCUTANEOUS 
CANDIDIASIS 

J. Zheng1, A.D. Rowan2, A.R. Gennery3, M. Abinun4, 
D. Lilic1, Primary Immune Deficiency Group and 
Musculoskeletal Research Group, Institute of Cellular 
Medicine 
1Institute of Cellular Medicine, 2Musculoskeletal 
Research Group, 3Great North Childrens Hospital & 
Institute of Cellular Medicine, 4Great North Childrens 
Hospital and Institute of Cellular Medicine, Newcastle 
University, Newcastle upon Tyne, UK 

Introduction: STAT3 activation triggers transcription 
of interleukin (IL)-17 which is crucial for mounting 
protective immune responses against fungi. Mutations 
of the STAT3 gene in humans result in Hyper IgE 
syndrome, characterized by an inability to produce IL-
17 and susceptibility to fungal infection. In patients 
with Chronic Mucocutaneous Candidiasis (CMC) we 
recently reported defective Th-17 responses (Ng et al, 
JACI 2010) and identified an underlying gain-of-

function STAT1 (rather than STAT3) mutation in the 
CC region (van de Veerdonk et al NEJM 2011), leading 
to hyper-phosphorylation of STAT1 (Smeekens et al 
PLosOne 2011). How this affects STAT3 or leads to 
decreased IL-17 production is unknown.  
 
Objective: To assess how gain-of-function mutations in 
the CC-STAT1 region affect STAT1 and STAT3 
activation and binding in response to stimulation by 
multiple cytokines.  
Methods: PBMCs or EBV transformed cells lines from 
patients and healthy individuals were stimulated with 
IL6/ IL12/ IL21/ IL23/ IL27/ IFNγ/ IFNα. Activation 
and binding of STAT1 and STAT3 was measured by 
detection of phosphorylated proteins (Western blotting), 
electrophoretic-mobility-shift-assay (EMSA) with 
multiple target probes (hSIE / GAS / ISRE / IL17 
promoter / STAT3 oligos) and assessment of RORc and 
Tbet transcription by RT-PCR.  
 
Results: In patients with CMC and the CC-STAT1 
region mutation, we confirmed STAT1 hyper-
phosphorilation in response to multiple cytoke 
stimulation. In CMC patients, an unexpected finding 
was increased STAT3 phosphorylation and DNA 
binding following stimulation with IFNα and IL-27.  
 
Conclusions: Gain-of-function STAT1 mutations 
modify STAT3 activity, leading to increased cytokine 
stimulation of STAT3 phosphorylation and DNA 
binding. 
 
 
150 QUALITY OF LIFE AND 
PSYCHOLOGICAL/BEHAVIOURAL 
DIFFICULTIES IN CHILDREN WITH PRIMARY 
ANTIBODY DEFICIENCIES 

P. Titman1, Z. Allwood2, C. Gilmour2, A. Jones2 
1Psychology, 2Immunology, Great Ormond Street 
Hospital, London, UK 

Background: There are few previous studies 
concerning quality of life (QoL) in children affected by 
primary antibody deficiency (PAD), and no published 
information about associated psychological/behavioural 
difficulties. This study aims to analyse QoL and 
psychological/behavioural data in children affected by a 
range of PAD disorders. 
 
Methods: Children and parents attending a specialist 
paediatric immunology centre completed standardised 
questionnaires to measure both child-rated and parent-
rated psychological difficulties and child QoL. 43 
parents and 39 children completed the QoL measures. 
Diagnoses included Common variable 
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immunodeficiency/undefined immunodeficiency, X-
linked agammaglobulinemia, CD40 ligand deficiency, 
post-stem cell transplant/gene therapy, and presumed 
transient hypogammaglobulinemia of infancy (THI). 
 
Results: Parents reported significantly higher levels of 
psychological difficulties in children with PAD 
compared to healthy children, 23% reporting clinically 
significant psychological difficulties compared to 10% 
in the normative control group. Both parents and 
children also reported lower levels of QoL compared to 
both healthy children and to children with diabetes. 
Differences in QoL between different diagnostic groups 
were observed. Surprisingly, QoL in children with 
presumed THI was reported as lower than in children 
with lifelong conditions. An objective clinician-
assessed rating of the severity of the child's condition 
did not correlate well with QoL as rated by parents or 
children.  
 
Conclusion: Despite improvements in treatment, 
children and parents report that PAD disorders have a 
marked impact on quality of life and increase the rates 
of psychological difficulties. A marked discrepancy 
was found between clinican perception of severity and 
impact on QoL, highlighting the need to focus on 
patient/parent reported outcomes. 
 
 
184 LYMPHOCYTE SUBSETS AND 
ACTIVATION MARKERS IN CHILDREN WITH 
IMMUNODEFICIENCIES AND RECURRENT 
INFECTIONS 

G. Bucciol1, M.C. Sanzari2, G. Pantano2, F. Tosato2, G. 
Basso1, M.C. Putti1 
1Pediatric Hematology Oncology - Department of 
Pediatrics, 2Department of Laboratory Medicine, 
University of Padova, Padova, Italy 

Introduction: Lymphocyte subsets are commonly 
determined if primary immunodeficiencies (PID) are 
suspected, but their interpretation in pediatric 
population is not straightforward. 
 
Objective: To identify peculiar distributions of 
lymphocyte subsets and activation markers in children 
with PID and recurrent infections. 
 
Methods: We analyzed lymphocyte subsets (CD3, 
CD4, CD8, CD19, CD56/16) and activation markers 
(CD45RA, CD45RO, CD25, CD38, HLA-DR, TCRγδ) 
in 17 children with severe recurrent infections and 42 
PIDs (11 antibody deficiencies, 2 SCIDs, 12 DiGeorge 
syndromes, 9 phagocytes defects, 8 autoimmunity 
syndromes), by flow-cytometry on peripheral blood. 

Reference ranges for normal children of same age were 
analyzed and expressed in percentiles. Wilcoxon test 
and cluster analysis were used for comparison.  
 
Results: Since younger children expressed absolute 
lymphocytosis, 1000/mm3 cut-off was not effective in 
recognizing cellular defects in children younger than 6 
(10th percentile: 1900/mm3). 
 
Among all children with infections, Tcell expression of 
TCRγδ and CD25 was significantly different in subjects 
with antibody deficiency (XLA, Hyper-IgM, CVID: 
elevated TCRγδ, absent CD25) compared to children 
without PID (opposite pattern). This finding helps to 
define PID diagnosis when serum levels of Ig are quite 
normal. 
 
The markers' distribution in DiGeorge syndromes (low 
CD3, elevated CD19, NK, HLA-DR, TCRγδ and 
CD45RO, absent CD25 and CD45RA) was statistically 
significant and cluster analysis confirmed this 
distinction, allowing identification of an undiagnosed 
girl with recurrent infections but without 
malformations. 
 
Conclusions: Age-related analysis of 
immunophenotype is a useful tool to distinguish normal 
children with recurrent infections from PIDs. Extension 
of the study to higher numbers is required. 
 
 
187 A NIJMEGEN BREAKAGE SYNDROME 
FAMILY WITH FOUR AFFECTED MEMBERS 
AND THREE CARRIERS HAVING 
MALIGNANCIES 

N.E. Karaca1, E. Karaca2, H. Onay2, G. Aksu1, F. 
Ozkinay1, N. Kutukculer1 
1Department of Pediatrics, 2Department of Medical 
Genetics, Ege University Faculty of Medicine, Izmir, 
Turkey 

Nijmegen breakage syndrome (NBS) is a rare 
autosomal recessive chromosomal instability disorder 
characterized by microcephaly, “bird-like” facial 
appearance, short stature, mental retardation, severe 
combined immunodeficiency, recurrent infections, 
radiosensitivity and a predisposition to malignancy. 
Here we present the clinical and pedigree analysis of a 
large family with NBS. On admission, the proband was 
a 13 month-old male with typical dysmorphological 
features of NBS and combined immunodeficiency. He 
had hypogammaglobulinemia and CD3 lymphopenia. 
His parents were first cousins. They had two previous 
children having the same clinical findings, both of 
whom had died from lymphoma at 1-year of age. The 
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paternal grandmother and grandmother were also 
consanguineous and had a child with similar features 
who died of leukemia at the age of 7.5. Detailed 
pedigree analysis revealed three different cancers 
(uterus, breast and thyroid cancers) in three 
phenotypically normal family members, two surviving, 
one deceased (uterus cancer). Molecular analysis 
showed a homozygous 657del5 mutation in the 
proband's nibrin gene. The surviving two family 
members with cancer were heterozygous for the same 
mutation. The proband is 3.5 years old now. During 
follow-up, he developed diffuse cutaneuos 
granulomatous lesions, pancytopenia and tubulopathy. 
Bone marrow findings are compatible with 
myelodysplasia. As he does not have a matched family 
donor, screening for matched unrelated donor for 
hematopoietic stem cell translantation is going on. This 
family successfully demonstrates that homozygous 
NBN 657del5 mutation causes classical NBS phenotype 
whereas heterozygous NBN 657del5 mutation appears 
to be associated increased risk of cancer in 
phenotypically normal carriers. 
 
 
202 STAT3 MUTATION SCREENING AND 
FUNCTIONAL ANALYSIS 

V. Enright, A. Mai, T. Sivasubramaniam, K. Brocas, J. 
Wanders, F. Tahami 

Clinical Immunology, Royal Free Hospital, London, 
UK 

Introduction: Novel STAT3 mutations identified in 
suspected HIES cases are of unknown clinical 
significance until functional investigation can be 
performed.  
 
Objective: To examine the effectiveness of a TNF-α 
release assay to confirm genetic changes in STAT3 as 
the cause of a HIES phenotype, and to expand on 
similar work carried out by Woellner et al (1).  
 
Methods: The TNF-α release assay was performed 
using the Quantikine TNF-α ELISA kit (R&D 
Systems). Lymphocytes were stimulated overnight with 
LPS in the presence of IL10. STAT3 sequencing was 
performed on a 3130xl analyser using capillary 
electrophoresis. Sequences were analysed using 
Sequencher v4.7.  
 
Results: The TNF-α functional assay was performed in 
six individuals with genetic changes in STAT3 who 
presented with a HIES phenotype. Five out of six 
results were normal when compared to healthy controls. 
The abnormal result was observed in an individual with 
an unpublished mutation, P369R, in the SH2 domain. 

Three affected individuals with normal functional 
results had genetic changes previously published 
(including K531E, V637L & Y657C). The remaining 
affected individual had a previously unpublished 
mutation, Y640H, in the SH2 domain, however this 
mutation was also observed in the healthy parent of the 
individual.  
 
Conclusions: Here we present data to suggest that a 
TNF-α release assay is not sufficient to confirm genetic 
changes in STAT3 as the cause for a HIES phenotype. 
Further work is ongoing to use a range of functional 
tests which may identify different defective pathways 
within affected individuals. This repertoire will include 
a STAT3 phosphorylation assay. 
 
 
233 SPECTRUM OF THE ONCOLOGY 
MANIFESTATIONS IN CHILDREN WITH 
PRIMARY IMMUNODEFICIENCIES 

O. Pashchenko1, E. Deripapa2, A. Bologov2 
1Immunology Department, Russian National Scientific 
Medical University, 2Clinical Immunology Department, 
Russian Children Clinical Hospital, Moscow, Russia 

Introduction: Many forms of Primary 
immunodeficiencies (PID) are commonly associated 
with a markedly increased risk of cancer. Frequency of 
oncology complications varies from 3 to 25% in 
different PID. Lymphomas and leukemia's are most 
common.  
 
Objective: Study of spectrum of the oncology 
manifestations in children with PID in Russian 
Children's Clinical Hospital. 
 
Methods: 682 patients with 40 forms of PID were 
observed with diagnosis confirmed by ESID criteria's.  
 
Results: Acute lymphoblastic leukemia/Non-Hodgkin's 
lymphoma developed in 20 cases (13-B-cell, 7-Т-cell): 
13 in NBS, 3 in A-T, 2 in CVID, 2 in WAS patients. 
Unusual localizations of tumors were observed in WAS 
and CVID patients - bowel lymphoma, lymph 
nodes+scin lesions consequently. Hodgkin's disease 
identified in 1 WAS patient, solid tumors - in 3 cases: 
rhabdomyosarcoma - 1 (NBS), brain astrocytoma - 1 
(A-T), medulloblastoma - 1 (NBS). 9 oncology diseases 
developed before PID was diagnosed and these patients 
were treated with standard protocols of 
polychemotherapy. Severe complications of treatment 
were observed in NBS and A-T patients. If tumor 
develop after PID diagnosis patients with chromosomal 
instability syndromes received reduced protocols of 
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chemotherapy (lower doses of alkylating agents and 
anthracyclines).  
 
Outcomes: Remission more then 5 years- 3, 1-3 years-
6. Relapse of tumor: early-3, late-3. Deceased 15 
(57,6%), among them 8 from infectious complications 
of therapy and other reasons, 7 - progression of primary 
or relapsed tumor.  
 
Conclusions: NBS patients have the highest risk of 
oncology diseases 15 from 29 (50%) in comparison 
with other forms of PID in our study. 
 
 
257 COMMON VARIABLE 
IMMUNODEFICIENCIES (CVID) IN LATVIA 

T. Prokofjeva1, I. Jaunalksne2, I. Cirule1, I. Kirilova1, 
N. Kurjane2 
1Department of Pediatrics, Clinical University 
Children's Hospital, 2Centre of Clinical Immunology, 
Paula Stradina Clinical University Hospital, Riga, 
Latvia 

Altogether twelve patients with CVID were diagnosed 
during the period from 1994 till 2011 in Latvia. Mean 
age at CVID diagnosis in children (8 cases) was 
14.5±2.7 years. Among adults four patients were 
diagnosed CVID: 2 cases at the age of 30 and 2 cases at 
the age of 40 and 48. Clinically, CVID patients had 
recurrent infections: brochitis, pneumonia, pleuritis (in 
10 cases), bronchectasis (5), calcinates in lung (2), 
asthma (5), recurrent tonsillitis (4), purulent sinusitis 
(7), furunculosis (2), recurrent lymphadenitis (2), 
growth retardation (5), infectious mononucleosis, 
Herpes Zoster (1), celiac disease (2), duodenitis, 
subatrophycal gastritis (3). Also there have been 
diabetes mellitus type I, pseudohypoparathyreoidism, 
exudative pericarditis, hypothyreosis, osteoporosis, 
hypogonadism. Laboratorical examinations showed a-/ 
or hypogammaglobulinemia with the variable changes 
in cell immunity. Substitution therapy with IVIG in 
average dose 0,4 g/kg was applied to all patients. 
Mother of one boy refused to take the offered 
substitution therapy. 2 boys with CVID died in 19 
years. 2 patients are missing, they haven´t visited a 
doctor for several years already. Now 4 patients are 
receiving IVIG, and 3 patients - SCIg from 2011. The 
first problem is a failure of the knowledge about PID 
among non-immunological specialities, and as a result 
low prevalence of PID in population. Another problem 
is misunderstanding of the goal of IVIG therapy by 
CVID patients for their health future prognosis despite 
immunologist´s work. 
 
 

260 PATIENTS WITH PRIMARY 
IMMUNODEFICIENCY DISORDERS IN 
PEDIATRIC INTENSIVE CARE UNIT: 
OUTCOMES AND MORTALITY-ASSOCIATED 
RISK FACTORS 

Ç. Ödek1, T. Kendirli1, G. Vatansever2, F. Doğu3, A. 
İkincioğulları3 
1Pediatric Critical Care, 2Pediatrics, 3Pediatric 
Immunology and Allergy, Ankara University School of 
Medicine, Ankara, Turkey 

Introduction: Primary immunodeficiency disorders 
(PID) are characterized by poor or absent function in 
one or more components of the immune system. 
Despite adequate treatment, most of these patients 
require intensive care because of organ dysfunctions 
related to infections and HSCT complications. We 
reviewed our PID patients admitted to pediatric 
intensive care unit (PICU) over a 10-year period. 
 
Patients and methods: PID patients, who were 
admitted to PICU between 1 January 2002 and 1 
January 2012, were included. Data were collected from 
patient medical records. 
 
Results: A total of 51 patients (27 males) were 
admitted to PICU. There were a total of 71 admission 
episodes. The median age was 12 months. Age and sex 
were not significantly associated with mortality. The 
most common diagnosis was SCID. A total of 20 
patients underwent HSCT. Fifty-two (73.2%) of all 
admission episodes were for respiratory problems, 10 
(14%) for proven infections, 8 (11.4%) for neurological 
problems and 1 (1.4%) for surgical problems. Of the 71 
episodes, 51 (71.8%) required mechanical ventilation, 
11 (15.4%) required renal replacement therapy, 32 
(45%) required inotropes. In all, 40/71 (56.3%) of the 
episodes resulted in survival. Requirement for 
ventilation, inotropes and renal replacement therapy 
were related with poor outcome. Multi-organ failure, 
PELOD score, duration of PICU admission were 
associated with mortality. 
 
Conclusion: Patients with PID had a high rate of PICU 
admission. With adequate treatment, 56.3% of all 
admissions ended with discharge. This study showed 
the importance of PICU support for PID patients. 
 
 
266 WISKOTT-ALDRICH SYNDROME CAUSED 
BY A NEW MUTATION ASSOCIATED WITH 
MULTIFOCAL DERMAL JUVENILE 
XANTHOGRANULOMAS 

M. Jesenak1, I. Plamenova2, L. Plank3, P. Banovcin1 
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1Department of Pediatrics, Centre for Diagnosis and 
Treatment of Primary Immunodeficiencies, Jessenius 
Faculty of Medicine, Comenius University in 
Bratislava, 2Department of Haematology and 
Transfusiology, University Hospital in Martin, 
3Department of Pathological Anatomy, Jessenius 
Faculty of Medicine, Comenius University in 
Bratislava, Martin, Slovak Republic 

Wiskott - Aldrich syndrome (WAS) is a rare X-linked 
primary immunodeficiency defined by triad of 
symptoms: thrombocytopenia, immunodeficiency and 
eczema. Various skin symptoms are regular part of 
clinical presentation of WAS: eczema, seborrheic 
dermatitis, skin infections or erythema annulare 
centrifugum. Juvenile xanthogranuloma (JXG) is the 
most common form of non-Langerhans cell 
histiocytosis and is a well-recognized benign disorder 
of infancy and early childhood. We report a 10-month-
old boy referred to our department for the excision of a 
skin tumour on 5th finger of his right foot. The nodule 
was presented for 3 months and enlarged gradually. 
Very similar findings were observed also on his right 
thigh and left temporal area. Thrombocytopenia was 
presented since neonatal period. According to the 
combination of persisting microthrombocytopenia with 
eczema, elevation of total IgE, 
dysgammaglobulinaemia and the deficiency of specific 
cellular immunity, the diagnosis of Wiskott-Aldrich 
syndrome was suggested. Molecular-genetic analysis 
confirmed the mutation in WASP gene: 
p.Leu39ArgfsX7 (c.116delTInsGCA), which causes the 
formation of stop-codon and premature termination of 
protein formation. The skin biopsy from all three 
involved cutaneous locations confirmed an intradermal 
tumour of juvenile xantogranuloma type, showing 
typical morphology and immunohistochemically proven 
phenotype (positivity of CD68 and CD163, negativity 
of S-100 protein).Other examination excluded the 
involvement of visceral organs, muscles or skeleton. 
The skin symptoms are frequent part of complex 
clinical manifestation of different primary 
immunodeficiencies. To our knowledge, this is the first 
documented case of the association of Wiskott-Aldrich 
syndrome caused by new, previously non-described 
mutation, with multifocal dermal juvenile 
xanthogranulomas. 
 
 
 
 
 
 
 
 

268 EVALUATION OF LYMPHOCYTE 
SUBSETS, INFLAMMATORY CYTOKINE 
PROFILE AND STAT3-PATHWAY IN PATIENTS 
WITH HYPER IGE SYNDROME (HIES) 

A.R. Bernasconi1, C. Carrara1, R. Mitchel1, E. Prieto1, 
M. Oleastro1, E. Nievas1, D. Cabanillas2, N. Tahuil1, L. 
Regairaz2, S. Danielian1, J. Rossi1 
1Immunology and Rheumatology, Hospital Nacional de 
Pediatria 'Prof. Dr. Juan P. Garrahan', Buenos Aires, 
2Immunology, Hospital de Niños 'Sor Maria Ludovica', 
La Plata, Argentina 

Introduction: HIES is characterized by recurrent lung 
and skin staphylococcal infections, eczema, skeletal 
abnormalities and elevated IgE. STAT3 dominant-
negative mutations are the main cause of classical HIES 
and affect several cytokine (IL-6,-21,-10, etc) pathways 
leading to alterations in some cell populations such as 
Th17 and B lymphocytes. 
 
Aims: To evaluate which T and B cell sub-populations 
and functional assays show immunological relevance 
for considering STAT3 molecular screening in HIES-
suspected patients. 
 
Methods: NKT, Th17, CD4/CD25high-T-reg and 
CD27+memory, CD5+ and transitional B cells were 
analyzed by flow cytometry (FC) in patients [mean (X) 
age: 8.4 years r:0.1-28] with HIES phenotype: 17 
STAT3(+) and 10 STAT3(-) by mutational analysis. For 
FC cytokine assays (IL12, TNFα), cells were stimulated 
with PMA/Ionomycin, LPS or LPS/IL10 +Brefeldin A. 
 
Results: STAT3(+) patients disclosed reduced Th17 
X:0.10%±0.10, NKT X:0.04%±0.06 and CD27+B cells 
X:8.17%±5.25 compared with STAT3(-) X:0.61%±0.57, 
X:0.34%±0.44, X:20%±12.42 and age-related controls 
X:0,61%±0.34, X:0,45%±0.36, X:25,91±9.64 
respectively (p< 0.05). No difference in Treg and other 
B cell subpopulations were found. IL12-producing cells 
in both STAT3(+)[X:5.7%±2.2(n:4)] and STAT3(-
)[X:7.7%±4.9(n:4)] patients were comparable to 
controls [X:4.2%±1.3(n:8)] as well as TNFα+ cells 
[STAT3(+)(X:48.5%±29.7)(n:6), STAT3(-
)(X:41.5%±13.4)(n:4), controls(X:63,5%±7,5)(n:7)]. 
Suppression by IL10 of TNFα-producing cells failed in 
7 out of 8 STAT3(+) patients (inhibition % 
X:11.1%±19.6 vs. X:47.9%±13.6 of controls). 
 
Conclusion: Diminished Th17, NKT and memory-B 
cells would be associated to presence of STAT3 
mutations. Additionally, IL10-suppression-assays might 
be helpful in those cases not showing alteration in the 
former cell populations. TNFα and IL12 levels do not 
indicate a pro-inflammatory state in our HIES-patients. 
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275 NLRP3 SOMATIC MOSAICISM CAN CAUSE 
MUCKLE-WELLS SYNDROME 

K. Izawa1, R. Nishikomori1, H. Oda1, K. Nakagawa1, 
E. Hiejima1, K. Yoshioka1, J. Abe1, T. Kawai1, T. 
Yasumi1, T. Heike1, A. Hijikata2, O. Ohara2,3, M. 
Saito4, T. Nakahata4, T. Kawai5, S. Takei6 
1Pediatrics, Kyoto University Hospital, Kyoto, 
2Laboratory for Immunogenomics RIKEN Research 
Center for Allergy and Immunology, RIKEN Yokohama 
Institute, Yokohama, 3Human Genome Research, 
Kazusa DNA Research Institute, Kisarazu, 4Clinical 
Application Department, Center for iPS Cell Research 
and Application, Kyoto University, Kyoto, 5Department 
of Human Genetics, National Center for Child Health 
and Development, Tokyo, 6Pediatrics, Kagoshima 
University, Kagoshima, Japan 

Introduction: Cryopyrin-associated periodic syndrome 
(CAPS) is a dominantly inherited autoinflammatory 
disease and consists of three diseases: familial cold 
autoinflammatory syndrome, Muckle-Wells syndrome, 
and CINCA syndrome, also known as NOMID. The 
main cause of CAPS is gain-of-function mutation in the 
NLRP3 gene. It has been well-known that 
approximately 40 to 50% of CINCA/NOMID patients 
lack heterozygous germline missense mutations by 
conventional Sanger sequencing. In 2011, we reported 
that 69% of “mutation-negative” CINCA/NOMID 
patients carry NLRP3 somatic mosaicism, and recently 
we have established the pipeline to detect low-level 
mosaicism using next-generation sequencing with 
reduced workload and costs. 
 
The similar issue exists in Muckle-Wells syndrome 
patients, 20% of which lack heterozygous germline 
missense mutations in the NLRP3 gene, but NLRP3 
mosaicism has not been explored as a possible cause of 
“mutation-negative” Muckle-Wells syndrome. 
 
Objective: To determine whether NLRP3 somatic 
mosaicism exists in “mutation-negative” Muckle-Wells 
syndrome in our Japanese CAPS patients cohort. 
 
Methods: We performed the established pipeline to 
detect a low-level allele of NLRP3 with statistical 
significance using massively parallel DNA sequencing. 
In this pipeline, we can detect base substitutions at an 
allele frequency as low as 1% in 98.1% of base 
positions in the NLRP3 exonic amplicons. 
 
Results: We successfully identified NLRP3 somatic 
mosaicism in two Muckle-Wells syndrome patients. 
The nucleotide substitutions were as follows: 
c.1699G>A (p.Glu567Lys), c.1000A>G (p.Ile334Val). 

The frequencies of NLRP3 mosaicism identified in 
these patients were 5.6%, 35.1%, respectively.  
 
Conclusions: We found NLRP3 mosaicism in two 
Muckle-Wells syndrome patients. NLRP3 mosaicism 
should be explored on “mutation-negative” Muckle-
Wells syndrome. 
 
 
277 NUETROPENIA AND MYELOID 
DISYPLASIA IN A PATIENT WITH LATE-
ONSET ADENOSINE DEAMINASE 
DEFICIENCY 

H. Kanegane, K. Nomura, A. Hoshino, T. Miyawaki 

University of Toyama, Toyama, Japan 

Introduction: Adenosine deaminase (ADA) deficiency 
typically leads to a severe combined immunodeficiency 
(SCID) presenting in the first few months of life. In the 
absence of ADA, there is an intracellular accumulation 
of adenosine and deoxyadenosine which are toxic to 
lymphocytes and cause severe lymphopenia. Recently 
we identified the first Japanese case of delayed-onset 
ADA deficiency (Nakaoka H Int J Hematol 2012). At 
the age of 3 years, the patient had presented with 
recurrent infections and prolonged neutropenia, and 
was also associated with autoimmune neutropenia and 
thyroiditis. He showed a decreased level of ADA and 
increased levels of adenosine and deoxyadenosine in 
whole blood, indicating ADA deficiency. The patient 
was finally diagnosed with late-onset ADA deficiency 
due to compound heterozygous mutations in the ADA 
gene.  
 
Objective: Myeloid dysplasia and bone marrow 
hypocellularity in ADA-deficient SCID have reported 

(Sokolic R Blood 2011). Due to the ubiquitous 
expression of ADA, myeloid dysplasia and neutropenia 
may be associated with intracellular accumulation of 
adenosine and deoxyadenosine in nonlymphoid cells. 
Although the patient had an autoantibody to 
neutrophils, neutropenia in the patient might be 
associated with ADA-deficient condition.  
 
Method: We investigated morphology and cellularity 
of peripheral blood smear and bone marrow aspiration 
from the patient with delayed-onset ADA deficiency.  
 
Results: Peripheral blood smear showed atypical 
neutrophils, eosinophils and monocytes. However, bone 
marrow aspiration did not disclose myelodysplastic 
syndrome.  
 
Conclusions: Neutropenia and myeloid dysplasia 
observed in the patient's peripheral blood might be 
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associated not only with autoantibody to neutrophil, but 
also with delayed-onset ADA deficiency. 
 
 
284 BTK, RAG1, CYBB, IL2RG AND ELA2 GENE 
SEQUENCING IN PATIENTS WITH PRIMARY 
IMMUNODEFICIENCIES IN CROATIA 

A. Merkler1, D. Richter2, J. Kelecic2, H. Ljubic1, A. 
Barsony3, L. Marodi3, J. Sertic1 
1Department of Laboratory Diagnostics, 2Department 
of Pediatrics, University Hospital Centre Zagreb, 
Zagreb, Croatia, 3Department of Infectious and 
Pediatric Immunology, University of Debrecen, 
Debrecen, Hungary 

Introduction: Primary immunodeficiencies are a 
heterogenic group of rare inherited diseases which are 
result of error in development and/or functioning of the 
immune system. 
Objective: The objective was to confirm clinical 
diagnosis at molecular genetic level in patients with 
PID and to define carrier status by analyzing DNA 
samples of individuals with PID in family history. 
 
Methods: We analyzed 15 samples of genomic DNA: 7 
samples of patients with suspicion on one of the PID 
and 8 samples of their family members. For 
identification of mutations in the coding region of 
analyzed genes, we used the sequencing method on 
Applied Biosystems 3130xl Genetic analyzer. 
 
Results: In 2 patients with X-linked 
agammaglobulinemia, we found mutations in the BTK 
gene. In the first patient, mutation occurred de novo in 
mother´s egg cells and, in the other, mutation was 
inherited from the mother. The third patient with XLA 
suspicion didn´t have mutation in the BTK gene. In 2 
patients with cyclic and severe congenital neutropenia, 
we found 2 mutations occurred de novo in mother´s egg 
cells. In a patient with suspicion on Omenn syndrom, 
mutation was´t found. In a patient with suspicion on 
chronic granulomatous disease, mutation was´t found, 
so there is a possibility for further analysis of other 
genes associated with this disease. 
 
Conclusions: DNA sequencing is an inevitable step in 
confirming the diagnosis of PID considering the 
enormous number of mutations in various genes 
discovered so far that code for proteins responsible for 
maturation, functionality and regulation of the immune 
system. 
 
 

285 UNDERLYING MOLECULAR GENETIC 
DEFECTS OF GRISCELLI DISEASE TYPE 2 IN 
SAUDI ARABIA 

H. Al-Mousa1,2, A. Al-Ghonaium1, H. Al-Dhekri1, S. 
Al-Muhsen1, B. Al-Saud1, R. Arnaout1, N. Ades1, F. Al-
Kayal1, S. Al-Hisi1, A. Hawwari1 
1King Faisal Specialist Hospital and Research Centre, 
2Alfaisal University, College of Medicine, Riyadh, 
Saudi Arabia 

Griscelli syndrome type 2 is a rare autosomal recessive 
disorder that results in characteristic pigmentary 
dilution of the skin and the hair associated with an 
immune defect, leading to episodes of a life-threatening 
uncontrolled T lymphocyte and macrophage activation 
syndrome known as accelerated phase or 
hemophagocytic lymphohistiocytosis (HLH). We aimed 
to present the clinical and underlying genetic defects of 
eleven Saudi patients. Griscelli syndrome type 2 was 
diagnosed based on characteristic irregular large 
melanin clumps in hair shafts viewed by light 
microscopy, the hypopigmented skin and HLH picture. 
All patients were screened for mutations in RAB27A 
gene. Six mutations were identified in eleven patients 
screened from nine families. Four were novel mutations 
(W73X, A92fsX7, K134Q, and Q172X) identified in 
four patients from four families. Two known mutations 
causing disease (R200X and R50fsX33) were identified 
in seven patients from five families. Parents of all 
patients were confirmed as carriers of the respective 
mutation. No similar mutations were found among 96 
DNA samples derived from normal Saudi blood donors. 
Rab27A gene defects are responsible for all Griscelli 
syndrome type 2 in Saudi Arabia. Novel and known 
mutations were identified that expected to result into 
impaired protein function with severe clinical 
phenotype. 
 
 
286 A GENOTYPIC DIAGNOSIS OF TYPE I 
HEREDITARY ANGIOEDEMA 

R.L. Baretto1, M. Duddridge2 
1Immunology, University Hospitals of Leicester, 
2Immunology, University Hospitals Leicester NHS 
Trust, Leicester, UK 

Introduction: Hereditary angioedema (HAE) is an 
autosomally dominant inherited, potentially fatal 
disorder of SERPING1 causing episodic subcutaneous 
and submucosal angioedema which usually presents in 
the second decade, although variability exists. An 
acquired form (AAE) usually associated with B-cell 
lymphoproliferative disease usually presents later in 
life1. 
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Objectives: To Determine the Aetiology of 
Angioedema in a 62 year old male. 
 
Aim: Utilize Immunochemical, Functional and Genetic 
Analyses to identify the cause of C1 inhibitor 
deficiency. 
 
Methods: 62 year old male with 2 attacks of 
angioedema lasting 24 hours when 60 and 61 years old 
affecting the face and the tongue respectively with no 
respiratory compromise. No relevant past medical, 
drug, allergy or family history.  
 
Results: Immunochemical assessment of C4, C1 
inhibitor and C1q and functional assessment of C1 
inhibitor demonstrated findings consistent with AAE 
(Table 1). 
 
 

Test Result Normal Range

C4 <0.02g/L 0.14-0.54g/L 

C1 inhibitor level <0.05g/L 0.15-0.35g/L 

Functional C1 
inhibitor 

<30% 70-130% 

C1q 11mg/L 50-250mg/L 

[Table 1] 

 
No high titre antibodies to C1 inhibitor detected. 
 
All investigations for lymphoproliferative disease were 
normal. 
 
Genotyping revealed a novel non-sense mutation 
c.454A>T in exon 3 of SERPING1converting the 
codon for lysine to a stop codon resulting in a non-
functional protein. 
 
Conclusions: Genotyping SERPING1 may identify 
HAE with atypical presentation and immunochemistry 
suggesting AAE.  
 
References: 1. Bowen T et al Allergy Asthma Clin 
Immunol. 2010 Jul 28;6(1):24. 
 
 
289 CLINICAL AND MOLECULAR 
CHARACTERIZATION OF AUTOSOMAL 
RECESSIVE HYPER IGE SYNDROME - A 
SINGLE CENTRE EXPERIENCE OF TWENTY 
FIVE PATIENTS 

H. Al-Mousa1,2, Z. Alsum1, S. Al-Hisi1, E. Borrero1, H. 
Khalak1, H. Al-Dhekri1, A. Al-Ghonaium1, S. Al-
Muhsen1, B. Al-Saud1, R. Arnaout1, N. Ades1, O. 
Alsmadi1, A. Hawwari1 

1King Faisal Specialist Hospital and Research Centre, 
2Alfaisal University, College of Medicine, Riyadh, 
Saudi Arabia 

Autosomal-recessive hyper-IgE syndrome (AR-HIES) 
is a combined immunodeficiency characterized by 
susceptibility to viral infections, eczema and high 
serum IgE. Mutations in DOCK8 are responsible for 
many, though not all cases. Further characterization of 
clinical, immunological and molecular features may 
improve our understanding of its pathogenesis. Clinical 
data of 25 patients diagnosed with AR-HIES were 
collected. Eighteen patients screened for STAT3, Tyk2 
and Dock8 mutations. Sinopulmonary infections, 
dermatitis, hepatic disorders, cutaneous and systemic 
bacterial, fungal and viral infections were the most 
common clinical features. Autoimmunity, malignancies 
and allergies are common complications. Twelve 
patients died with a median age of 10 years. No 
consistent immunological findings. Two novel DOCK8 
mutations were found in nine patients resulted in stop 
codons. In addition, 4 patients from two separate 
families were found with 2 gross deletions. In one 
family the deletions spanned the entire Dock8 gene and 
the surrounding genes. In the other family, the deletion 
extended from somewhere at the tip of chromosome 9 
to the middle of DOCK8 gene. No mutations found in 
STAT3 or TYK2 genes. Autosomal recessive hyper-
IgE disease is a combined immunodeficiency disease 
characterized by high morbidity and mortality rate. 
Early consideration of hematopoetic stem cell 
transplantation might improve the outcome. DOCK8 
defect were found in 72% of patients screened. Patients 
with no identified genetic etiology are likely to carry 
mutations in the regulatory elements of genes tested or 
in novel genes that are yet to be discovered. 
 
 
294 MONOMAC SYNDROME - CASE REPORT 

J. Vasconcelos, L. Marques, E. Cleto, J. Barbot, E. 
Neves, I. Freitas, G. Franchini, J. Vasconcelos 

Centro Hospitalar do Porto, Porto, Portugal 

Introduction: Monocitopenia with Mycobacterirum 
avium complex Syndrome (MonoMac) has been 
recently described as a rare disease associated to Mac, 
fungal and viral infections, that emerges in early 
adulthood. Patients present monocitopenia, B and NK 
lymphopenia, and medullar hypoplasia,that can 
progress to myelodisplasia or leukemia. Mutations in 
GATA-2 gene have been recently detected in many of 
these patients and the curative treatment is 
hematopoietic stem cell transplantation.  
 
We present two patients with MonoMac Syndrome that 
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provided significant diagnostic and therapeutic 
challenge.  
 
Case report: Two sisters (C1 and C2), were born from 
unrelated parents. C1 presented pancytopenia with 
chronic medullar hypoplasia of unknown aetiology at 
the age of 6 years. Five years later she developed 
interstitial pneumonitis, granulomatous hepatitis and 
severe medullar hypoplasia with granulomas and died 
with disseminated Mac infection.  
 
C2 showed at age 9 years persistent monocitopenia, B 
and NK lymphopenia and slight medullar hypoplasia 
with mielodisplasia of unknown etiology. She started 
Mac prophylaxis with erythromycin, because of her 
sister's clinical history and became dependent of blood 
transfusions, due to pancitopenia. She also developed 
genital Papilomavirus infection. She was proposed for 
BMT but no compatible donor was found. She died at 
18 years old with a fulminant hepatitis and encephalitis 
by Herpes virus type 1.  
 
Comments: The pathological mechanisms underlying 
many of the clinical and laboratorial features are still 
unknown in MonoMac Syndrome, including the 
monocitopenia, B and NK lymphopenia. We think that 
this diagnosis should be considered in these patients 
and a GATA-2 deficiency is at present under study. 
 
 
311 PRIMARY IMMUNE DEFICIENCIES IN 
ICELAND - AN EPIDEMIOLOGICAL REPORT 

T.O. Hardarson1, S.T. Sigurdardottir2, A. 
Haraldsson1,3, B.R. Ludviksson1,2 
1Faculty of Medicine, University of Iceland, 
2Department of Immunology, 3The Children's Hospital, 
The National University Hospital of Iceland, Reykjavik, 
Iceland 

Introduction: Primary immune deficiencies (PIDs) are 
rare heterogeneous diseases. Little is known about the 
prevalence of PIDs in Iceland with few exceptions and 
no national registry exists. 
 
Objective: To examine the prevalence of PID in 
Iceland and to contribute to a national registry. 
 
Methods: Using ESID's criteria for PIDs, information 
about individuals with a known PID between 1990-
2010 in Iceland were collected from inpatient registries 
of the National University Hospital of Iceland, the 
Department of Immunology and from clinical 
immunologists. Specific IgA deficiency, mannan 
binding lectin deficiency and secondary 
immunodeficiencies were excluded.  

Results: Seventy individuals met the study criteria, 39 
(56%) were females. Estimated prevalence was 19.2 per 
100.000 habitants. In 2011, 61 individual was alive 
with a known PID in Iceland with an average age of 36 
years (0-87). Eight died during the study period and one 
moved abroad. Of the eight deceased, four died from 
PID- or treatment related complications.  
 
 

PID N Living 
Estimated 

prevalence per 
10^5

Antibody 
deficiency 

30 25 7.85 

Complement 
deficiency 

19 18 5.65 

Phagocytic 
disorder 

8 6 1.88 

Other well 
defined PIDs 

13 12 3.77 

Total 70 61 19.2

[Overview of PIDs in Iceland] 
 

Conclusions: This first epidemiological study of PIDs 
in Iceland shows higher prevalence than reported in 
other countries. This difference may be true or could be 
explained by different methodology or easier 
accessibility to the Icelandic patient group. 
 
 
314 ELEVATED IGM LEVELS IN A PATIENT 
WITH A DE NOVO 13Q12.3Q14.11 DELETION, 
MIMICKING AN A-T LIKE PHENOTYPE 

E. Cirillo1, R. Romano1, G. Giardino1, D. Anne2, F. 
Maio1, V. Gallo1, E. Di Gregorio3, S. Cavalieri3, G. 
Abate4, L. Del Vecchio4, A. Brusco3, C. Pignata1 
1Department of Pediatics, 'Federico II' University of 
Naples, Naples, Italy, 2Pediatrics, Hôpital Necker-
Enfants Malades, Université Paris Descartes, Paris, 
France, 3Department of Genetics, Biology and 
Biochemistry, University of Turin, Turin, 4CEINGE 
Institute, Department of Biochemistry and Medical 
Biotechnology, “Federico II” University of Naples, 
Naples, Italy 

Introduction: 13q Deletion syndrome is a rare 
condition characterized by a wide range of clinical 
features. 
 
Objective: To characterize the clinical, immunological 
and molecular phenotype of a child showing 
developmental delay, dysmorphisms and features 
reminiscent of ataxia-telangiectasia (A-T). 
 
Methods: Mutations in the ATM and Mre11 genes 
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were ruled out by sequential analysis and Western Blot. 
Array-CGH was performed with a 44K whole-genome-
oligonucleotide microarray. 
 
Results: Array-CGH revealed a de novo deletion of 
12Mb on chromosome 13q12.3-q14.11, encompassing 
≥50 genes, including BRCA2. A second deletion at 
12p11.3p11.22 was inherited from the asymptomatic 
father. Increased IgM serum levels (240-528 mg/dl) and 
a low mitogens proliferative response, PHA (23-53% of 
control) and CD3 cross-linking (1.5-11% of control) 
were found. Memory (CD19+CD27+IgM+) and 
switched memory (CD19+CD27+IgM) B cells were 
normal (14 and 33% of CD19+ cells), thus indicating a 
normal CSR. Similarly, naïve (CD19+IgD+IgM+) and 
transitional (CD19+27-IgD+) B cells were within the 
normal range (50 and 38%). As expected, mature B 
cells (CD19+CD20-IgG+) were absent. Increased 
frequency of chromosomal breaks after bleomycin was 
observed at 3y. A second assay performed by X-ray 
irradiation at 11y of age was normal. After 12 years of 
age only a mild dysmetria persisted, while the 
proliferative response became normal at 9y. 
 
Conclusions: We report on a novel syndrome with a 
clinical and cellular phenotype mimicking A-T 
resulting from a 13q deletion, whose main 
immunological hallmarks are the elevated IgM levels 
with a normal capability to undergo CSR, initially 
associated with reduced proliferative response to 
mitogens. 
 
 
325 EVALUATION OF EXECUTIVE 
FUNCTIONS IN SUBJECTS AFFECTED WITH 
22Q11.2 DELETION SYNDROME: A 
NEUROANATOMICAL HYPOTHESIS 

M. Marino1, M.P. Riccio1, C. Tiano1, E. Cirillo2, F. 
Maio2, V. Gallo2, T. Esposito2, N. Roberta2, C. 
Pignata2, C. Bravaccio1 
1Department of Psychiatry, Seconda Università degli 
Studi di Napoli, 2Department of Pediatics, 'Federico II' 
University of Naples, Naples, Italy 

Introduction: 22q11.2Del is a neurogenetic disorder, 
associated with disabilities of learning executive 
functioning, visuospatial perception and working 
memory1,2.  
 
Objective: Evaluation of executive functions of 
children affected with 22q11.2DS. 
 
Methods: 17 22q11.2DS (mean age: 9y and 11/12) 
were enrolled at a single ID-Center. A psychological 
assessment was administered to all subjects. Executive 

functions were evaluated through Wisconsin Card 
Sorting Test (WCST) in 7Pts.  
 
Results: The results of intellective evaluation 
(Wechsler's Scales) are consistent with literature (MV 
Q.I.T.=50; Q.I.V.>Q.I.P.). Psychiatric risk factors 
(CBCL) screening shows symptomatic scores for mood, 
anxiety and for externalized symptoms in 25% of Pts. 
At WCST a performance in the average was found for 
the “Total number of errors”3. Conversely, a greater 
number of perseverative errors than expected was 
noted. In particular, 5/7 subjects had a lower 
performance for the “Perseverative errors” parameter 
(10th percentile). Currently, no data related to the 
qualitative survey on the type of errors in 22q11.2DS 
patients during the execution of WCST are available. 
 
Conclusions: 22q11.2DS patient showed a difficulty in 
changing cognitive strategies when environmental 
circumstances mutate and/or in maintaining the strategy 
adopted at the time of change, with a prominent 
difficulty in the storage of “effective strategy”. This 
could indicate the presence of a prefrontal cortex 
dysfunction, implicated in “working memory” and, in 
particular, of the anterior cingulate cortex, site of 
identification of errors made after the implementation 
of specific practices and of the superior frontal gyrus, 
site of selection and flexibility of a task to perform. 
 
 
331 RETROSPECTIVE ANALYSIS OF 21 
PEDIATRIC PATIENTS AFFECTED WITH 
HEMOPHAGOCYTIC SYNDROME OF 
UNKNOWN GENETIC CAUSE: CLINICAL 
FEATURES AND OUTCOME 

C. Veropalumbo1, G. Giardino1, E. Cirillo1, V. Gallo1, 
F. Maio1, T. Esposito1, R. Naddei1, F. Grasso1, V. 
Poggi2, C. De Fusco2, C. Pignata1 
1Department of Pediatrics, 'Federico II' University of 
Naples, 2AORN Pausilipon, Naples, Italy 

Introduction: Hemophagocytic lymphohistiocytosis 
(HLH) is associated with distinct genetic alterations, 
even though, in many cases, no abnormality is found.  
 
Objective: To describe the clinical features and 
outcome of a pediatric cohort of HLH patients with 
unknown genetic defect. 
 
Methods: 21 patients were diagnosed according to 
HLH-2004 criteria. Data collected on each patient 
included laboratory and clinical assessments at 
diagnosis and after 2 weeks. 
 
Results: Male-to-female ratio was 1.8:1. Comorbidities 
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were found in 55% of pts (visceral leishmaniosis, 10%; 
hemathologic malignancies, 20%; other genetic-
metabolic diseases, 20%; reumathologic diseases, 5%). 
All patients had fever and anemia and 95% also 
thrombocytopenia. As compared to familial HLH, 
median age at onset was higher (3.3y), only 3 pts had 3-
lineage cytopenia, liquor evaluation was always 
negative and only 9% of pts had neurological 
involvement. 90% of pts had all main laboratory 
alterations (2-lineage cytopenia, hypertrygliceridemia 
and/or hypofibrinogenemia, increased serum ferritin). 
76% of pts showed BM haemophagocytosis. As for the 
outcome, 2 pts with leishmaniosis achieved remission 
after amphotericin-b and steroid, 3 patients underwent 
successful HSCT because of the recurrence of HLH, 1 
pt had spontaneous remission. 10 pts received 
successful 2-drugs treatment (cyclosporin, steroid), 5 
pts received successful 3 drugs treatment (+VP16).  
 
Conclusions: Clinical course of pediatric HLH of 
unknown genetic alteration is more favorable then 
FHLH, as suggested by later onset, lower neurologic 
involvement and better outcome. Since in this group 
HLH is shared by distinct clinical entities, the definition 
of the underlying pathogenetic mechanism is mandatory 
for a better management of patients. 
 
 
345 THE CHANGE OF THE PARAMETERS OF 
IMMUNITY IN CHILDREN WITH THE 
CONGENITAL CLEFT LIP AND PALATE 

D.A. Musakhodjaeva1, A.S. Inoyatov2, S. Sharopov2 
1Academy of Sciences, Institute of Immunology, 
Tashkent, 2Department Health, Medical Institute of 
Bukhara, Bukhara, Uzbekistan 

One of the most common birth defects is cleft lip and 
palate. The aim was to study the state of some 
parameters of the immune system in children with 
congenital cleft lip and palate. It was found that in the 
Bukhara region of 159 infants born with different 
intrauterine abnormalities - at 16.35% (26) observed in 
cleft lip and palate in different ways. After examination 
of the child were made operational and therapeutic 
measures, depending on the degree of deformation. Age 
of children were 8 - 16 months. We studied the content 
of CD3, CD4, CD8, CD16, CD20. The study patients 
were divided children into 2 groups: 1 -17 children with 
no complications in the postoperative period; 2 - 9 
children with postoperative complications. It was found 
that the level of T-lymphocytes in patients with children 
was significantly lower (P < 0.01), but a more profound 
deficit was observed in children with complicated 
postoperative period (P< 0.001). It was found that for 
typical congenital cleft lower levels of CD4 + and CD8 

+, but a more profound deficit was observed in group 2 
(P< 0.01). Expression of activation markers HLA-DR 
on lymphocytes and SD25 sick children was increased 
compared with that in healthy children. The level of 
CD95 + - lymphocytes was significantly increased. 
Moreover, children with complications - more 
significantly (P< 0,01). As a result of significant 
environmental degradation in combination with other 
factors is an increased frequency of congenital 
anomalies such as cleft lip and palate, accompanied by 
immunodeficiency. 
 
 
364 A SURVEY OF HETEROZYGOTE 
CARRIERS WITH P22-PHOX-DEFICIENT CGD 
ON JEJU ISLAND, KOREA 

M. Cho1, K.-S. Shin2 
1Biochemistry, 2Pediatrics, Jeju National University 
School of Medicine, Jeju, Republic of Korea 

Introduction: The estimated prevalence of chronic 
granulomatous disease (CGD) is between 1 in 200,000 
and 1 in 250,000 individuals, with variable occurrence 
in different countries. According to a collation by the 
Korean College of Pediatric Clinical Immunology, the 
prevalence of CGD in Korea was 0.9 in 1,000,000 
individuals. Although most regions of Korea had 
similar prevalence of CGD, the prevalence of CGD on 
Jeju Island was a surprising 20.7 in 1,000,000 
individuals.  
 
Objective: Previously, we demonstrated that all CGD 
patients on Jeju Island had an identical mutation in the 
CYBA gene. We hypothesized that the high prevalence 
of CGD on Jeju Island is associated with an identical 
mutation inherited from a common ancestor or proband. 
In this study, we developed highly sensitive assay using 
mutation-specific primers to detect the unique mutation 
in the CYBA gene on Jeju Island and investigated the 
frequency of heterozygote carriers with p22-phox-
deficient CGD.  
 
Methods: Seven hundred four unrelated subjects were 
enrolled and age and district distribution of subjects 
were similar to the population of Jeju Island. To detect 
a specific region in the CYBA gene, we applied the 
nested PCR amplification method.  
 
Results: The number of detected heterozygote carriers 
with p22-phox-deficient CGD was nine (1.3%) and the 
expectable number of heterozygote carriers in Jeju 
Island by extrapolation is 7503.4 (577,187, Statistics of 
Jeju Special Self-Governing Province, 2010).  
 
Conclusion: Since Jeju Island has been a geologically 
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isolated region for a long time, there might have been 
unique marriage patterns similar to endogamy or 
consanguineous marriage. 
 
 
381 THE ESID ONLINE DATABASE FOR 
PRIMARY IMMUNODEFICIENCIES: 
ACHIEVEMENTS AND FUTURE PLANS 

S. Ehl1,2,3, J.M. van den Berg3, J. Drabwell3, D. Edgar3, 
A. Farrugia3, B. Gathmann3, G. Kindle3, N. Mahlaoui3, 
N. Matamoros Flori3, A. Soresina3, V. Thon3, B. 
Wolska3, ESID Registry Working Party 
1The ESID Registry is based on contributions by the 
following national registries: CEREDIH (France), 
REDIP (Spain), PID-NET (Germany), UKPIN (UK), 
IPINET (Italy), AGPI (Austria), the Netherlands and 
Czech Republic, 2Additional Contributions are 
Received from the Following Countries: Turkey, 
Poland, Ireland, Portugal, Belgium, Switzerland, 
Slovakia, Sweden, Slovenia, Croatia, Serbia, Greece, 
Belarus, Russia, Hungary, Romania, Ukraine, Estonia, 
Lithuania, Egypt, 3The ESID Registry Steering 
Committee, s' Hertogenbosch, The Netherlands 

Since 2004, the European Society for 
Immunodeficiencies (ESID) is running a European-
wide online database for primary immunodeficiencies 
(PID). The database aims at long-term collection of 
patient data, both in order to provide epidemiologic 
data as well as to enable multi-centre studies.  
 
With a total of 15,854 registered PID patients (May 
2012), the ESID Database now represents the largest 
source for the epidemiology of PID in Europe and 
beyond. A total of 91 centres from 28 countries of 
which some represent national PID networks with 
numerous hospitals are contributing data. Some 
countries have reached an outstanding documentation 
rate, in particular the French national registry with 
4,670 patients. The documented prevalence of PID was 
highest with 5.6 PID patients in 100.000 living 
inhabitants; followed by Spain with 4.2:100,000.  
 
A range of retrospective and prospective studies 
currently make use of the ESID Database. These 
include PedPAD (Esther de Vries), DOCK8 (Michael 
Albert), Chest CT (Ulrich Baumann) and studies on 
CVID (Bodo Grimbacher, Klaus Warnatz). 
 
Since the beginning of 2011, we have started to 
evaluate the experiences and results of the past eight 
years of the ESID Online Database project. This 
involved in particular a thorough check of the registered 
data for completeness, precision and validity. In order 
to improve the data quality and usefulness of the ESID 

Database, a registry steering committee has been set up 
which works on new datasets and data entry 
specifications. This work will be presented at the ESID 
Meeting.  
Funded by the PPTA (Plasma Protein Therapeutics 
Association). 
 
 
383 ROTHMUND-TOMSON SYNDROME: 
IMMUNO-OSSEOUS CHALLENGES 

I. Meyts1, L. De Somer1, M.-A. Morren2, K. 
Devriendt3, X. Bossuyt4, C. Wouters5 
1Pediatric Immunology, 2Department of Dermatology, 
3Center for Medical Genetics, 4Laboratory 
Medicine/Immunology, 5Pediatric 
Immunology/Rheumatology, University Hospitals 
Leuven, Leuven, Belgium 

Introduction: Rothmund-Thomson (RTS) syndrome is 
a rare autosomal recessively inherited genodermatosis. 
It is characterized by poikiloderma, small stature, 
skeletal and dental abnormalities, cataract, and an 
increased risk of cancer. The syndrome is caused by 
mutations in RECQL4 at 8q24.  
 
Objectives: To describe the osseous and immunologic 
features of three patients with genetically confirmed 
RTS.  
 
Methods: Immunological investigation, x-ray imaging 
and bone densitometry were performed at time of the 
first visit to the combined rheumatology-immunology 
clinic.  
 
Results: All patients had characteristic poikiloderma as 
well as thumb anomalies. They were born dysmaturely 
and presented with failure to thrive.  
 
Age at genetic diagnosis was 5y, 4y and 3y for P1, P2, 
P3.  
 
Osteopenia and abnormal metaphyseal trabeculation of 
bones were striking on the initial skeletal survey in all 
patients. Z-scores on DXA scan were -0.1, -1.1 and -1.2 
for P1, P2, P3 respectively at presentation. The 
presentation in P2 was dramatic with 6 fractures in 
upper and lower extremities and subluxation of both 
radii.  
 
All patients were suffering from recurrent chest 
infections. P1 had granulomatous skin inflammation 
following primo VZV infection. All patients have low 
switched memory B cells for age, P1 has IgG2 
deficiency. P1 and P3 have IgM deficiency. P1 and P3 
have specific polysaccharide antibody deficiency. 
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Results are pending for P2. All receive prophylactic 
antibiotics. P1 is treated with immunoglobulin 
substitution.  
Conclusion: RTS is a genodermatosis with variable 
clinical presentation and course. Our observation of 
severe bone abnormalities and associated 
immunodeficiency merits attention for optimal 
management of these patients. 
 
 
393 BELGIAN SHWACHMAN-DIAMOND 
SYNDROME COHORT UPDATE: 
MISDIAGNOSIS AS JEUNE SYNDROME AND 
CMV TRIGGERD HEMOPHAGOCYTOSIS 

H. Schaballie1, M. Renard2, X. Bossuyt3, C. 
Vermylen4, I. Hoffman5, I. Scheers6, N. Revencu7, G. 
Matthijs8, L. Sevenants9, V. Bordon10, F. Haerynck11, I. 
Meyts1 
1Pediatric Immunology, 2Department of Pediatric 
Hemato-Oncology, 3Laboratory Medicine/Immunology, 
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Background: Shwachman-Diamond Syndrome (SDS) 
is an autosomal recessive disorder characterized by 
skeletal dysplasia, exocrine pancreatic insufficiency and 
neutropenia. Hepatopathy, failure to thrive and various 
other conditions have been associated with SDS. The 
aim of the present study was to review mutations, initial 
presentation and immunological data in a Belgian 
cohort of patients with mutations in the gene encoding 
Shwachman-Bodian-Diamond Syndrome (SBDS) 
protein .  
 
Methods: We performed a questionnaire guided 
retrospective study in 12 patients with SBDS mutations.  
 
Results: In 11 patients an SBDS mutation was 
identified in both alleles, one patient was heterozygous. 
All patients had exocrine pancreatic insufficiency. 
Radiological evidence of skeletal dysplasia was present 
in 10/11 studied. Neutropenia was present in 9/12 
patients. Immunological phenotype was heterogenous 
but abnormalities were noticed in 8/10 patients 
assessed. Failure to thrive was demonstrated for 11/12.  

4/12 patients received a diagnosis of Jeune syndrome. 
Three patients experienced cholestatic hepatitis. Both 
showed Cytomegalovirus (CMV) viremia. In both 
patients, CMV triggered hemophagocytosis, which was 
histopathologically confirmed on bone marrow as well 
as liver biopsy. The 3rd patient suffered from chronic 
liver failure due to liver fibrosis and was diagnosed 
with a hepatopulmonary syndrome.  
 
Two patients had episodes of symptomatic 
hypoglycaemia.  
 
Conclusions: The SDS triad was present at diagnosis in 
only 6/9 fully studied patients. Therefore a high index 
of suspicion is crucial. The peculiar misdiagnoses of 
Jeune Syndrome are striking as well as the suspected 
increased susceptibility to CMV disease with hepatic 
failure and hemophagocytosis. A variable pattern of 
immune deficiency was found. 
 
 
397 LEUKOCYTE ADHESION DEFICIENCY 
TYPE III DUE TO A NOVEL MUTATION IN 
THE FERMT3 GENE  

B. Shah1, E. Taaning1, L. Schejbel1, H. Marquart1, L.P. 
Ryder1, M. Ifversen2, C. Heilmann2, K. Müller2 
1Department of Clinical Immunology, Section 7631, 
Rigshospitalet, University Hospital Copenhagen, 
2Department of Paediatrics, Rigshospitalet, University 
of Copenhagen, Copenhagen, Denmark 

Introduction: Leukocyte adhesion deficiency type III 
(LADIII) is a rare autosomal recessive disorder with a 
Glanzmann-like bleeding syndrome combined with a 
leukocyte adhesion deficiency, characterized by 
multiple integrin signaling dysfunctions in leucocytes 
and platelets. Mutations in the FERMT3 gene have been 
proposed as the main cause of the disease. The gene 
encodes the hematopoietic specific integrin-activating 
cytoplasmic protein Fermitin family homolog 3 
(kindlin-3), found to be important in integrin activation.  
 
Aim: We report on a patient with LADIII syndrome 
caused by a novel mutation in the FERMT3 gene.  
 
Methods: The patient was a 3-week old boy with 
consanguineous Afghan parents who presented with 
petecchial bleedings. He was admitted with severe 
bleeding from the nose and opportunistic infections 
including pneumocystiis jiroveci pneumonia. Platelet 
function and immune status were investigated.  
 
Results: We found highly elevated WBC, combined 
with moderate thrombocytopenia and anaemia. IgM 
level was normal, IgA was absent and IgG was 
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declining. Thromboelastography indicated defective 
GPIIb-IIIa activation. Flow cytometry showed 
expression of GPIIb-IIIa on the patient´s platelets and 
normal CD18 on lymphocytes. Impaired chemotaxis 
suggested leukocyte adhesion deficiency. The 
lymphocytosis included elevated concentration of pre 
B-cells. Sequencing revealed a homozygous one-base 
deletion in the start of exon 15 (c.21667del-G, 
NG_016360) in the FERMT3 gene, leading to skipping 
of the original stop codon, which is likely to destroy 
normal protein function.  
 
Conclusions: The combination of thrombastenic 
bleeding, impaired chemotaxis, severe leukocytosis and 
opportunistic infections should raise the suspicion of 
LADIII syndrome and further investigation of the 
kindlin3-expression, hence FERMT3 gene. 
 
 
415 NEW POWERFUL SOFTWARE FOR COPY 
NUMBER ANALYSIS OF EXOME SEQUENCE 
DATA, EXOMEDEPTH, DISCOVERS NOVEL 
MUTATIONS IN PRIMARY 
IMMUNODEFICIENCY PATIENTS 

V. Plagnol1, J. Curtis2, M. Epstein1, K. Mok3, E. 
Stebbings2, S. Grigoriadou4, N. Wood3, S. Hambleton5, 
S. Burns6, A. Thrasher6, D. Kumararatne7, R. 
Doffinger7, S. Nejentsev2 
1UCL Genetics Institute, London, 2University of 
Cambridge, Cambridge, 3UCL Institute of Neurology, 
4Royal London Hospital, London, 5Newcastle 
University, Newcastle upon Tyne, 6UCL Institute of 
Child Health, London, 7Addenbrooke's Hospital, 
Cambridge, UK 

Introduction: Exome sequencing has radically 
changed the identification of genetic variants in 
Mendelian disorders. Copy number variants (CNVs), 
e.g. chromosomal deletions or duplications, 
significantly contribute to the aetiology of such 
disorders. However, due to the lack of powerful 
analytical tools this class of genetic variants has been 
rarely studied in the exome data. 
 
Objectives: To design new software for CNV analysis 
in exome data and to study CNVs in primary 
immunodeficiency patients with unknown genetic 
causes.  
 
Methods: Here we introduce ExomeDepth, a new 
CNV-calling algorithm that uses a robust model of read 
distribution and constructs an optimized exome 
reference set for each test sample. These features allow 
ExomeDepth to achieve high sensitivity and specificity 
of CNV detection.  

Results: We used ExomeDepth to analyse exome data 
from 24 patients with primary immunodeficiencies. In a 
patient that suffered from Mycobacterium avium 
intracellulare infection, monocytopenia, B and NK cell 
deficiency and myelodysplastic syndrome we found a 
heterozygous deletion of exons 6 and 7 of the GATA2 
gene. In another patient that suffered from skin eczema, 
Streptococcus pneumoniae septicaemia, chronic 
salmonella infection and eosinophilia we found a 
homozygous deletion of exon 8 of the DOCK8 gene. 
We validated these deletions and identified their 
breakpoints. Given that previously other mutations in 
the GATA2 and DOCK8 genes have been reported in 
primary immunodeficiency patients with similar 
manifestations, we concluded that the newly found 
deletions are causative. 
 
Conclusion: ExomeDepth is a new powerful tool that 
can efficiently identify even small (e.g. 1-2 exons) and 
heterozygous deletions. 
 
 
416 PRELIMINARY DIAGNOSIS “E.G. IMMUNE 
DEFICIENCY”: WHAT LIES BEHIND IT? 
PROSPECTIVE STUDY AT A PAEDIATRIC 
IMMUNOLOGY CENTRE 

P. Lankisch1, D. Pfründer2, N. Morali-Karzei1, S. 
Ghosh1, A. Borkhardt1, H.-J. Laws1 
1Heinrich-Heine-University Düsseldorf, Pediatric 
Oncology, Hematology and Clinical Immunology, 
Düsseldorf, 2CSL Behring, Hattersheim, Germany 

Introduction and objective: The admission diagnosis 
“e.g. immune deficiency” is common in outpatient 
clinics of paediatric immunology centres. There is 
insufficient information, how often this suspicion is 
confirmed or what diagnostic criteria are used. Our 
prospective study aimed to clarify these points. 
 
Methods: Between May 2010 and January 2012, 160 
children (90 girls, 70 boys; mean age 6.6 years) were 
investigated in our clinic. Besides the 12 warning signs1 
for the presence of primary immune deficiency, the 
parents were asked about previous visits to the doctor, 
antibiotic intake and days off kindergarten/school. 
 
Results: Based on the established warning signs, 
suspicion of immune deficiency was justified in 61 
patients (38%). The principal reasons for referral to our 
clinic were upper airway infections (39%), fever (28%) 
and abscesses (21%). 128 patients (80%) showed no 
immune deficiency. The diagnosis primary immune 
deficiency was confirmed in 32 patients (20%), 15 of 
them had IgA deficiency, 7 had 
hypogammaglobulinemia and 10 had other immune 
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deficiencies. The warning signs were fulfilled in 29 
(91%) of these patients. The specificity of the warning 
signs was 70%, the sensitivity 91%. Predictors for the 
presence of immune deficiency include recurring 
pneumonia, previous intravenous (not oral) antibiotics 
and retarded growth, but not previous visits to the 
doctor or days off kindergarten/school. 
 
Conclusions: Preliminary suspicion of immune 
deficiency was confirmed in 20%. Structured training 
of referring physicians is advisable, paying particular 
attention to the warning signs. 
 
1) Wahn, V.: Das infektanfällige Kind. HNO 48, 231-
234 (2000). 
 
 
419 LATE ONSET OF FAMILIAL 
HEMOPHAGOCYTIC 
LYMPHOHISTIOCYTOSIS IN 7 YEARS OLD 
CHILD 

E.C. Manno1, I. Salfa1, R. Carsetti2, M. Aricò3, E. 
Sieni3, V. Celica3, G. Palumbo4, J. Serafinelli1, N. 
Cotugno1, P. Palma1, A. Finocchi1 
1Unit of Immunology and Infectious Disease, 
University-Hospital Pediatric Department, Bambino 
Gesù Children Hospital, IRCCS, 2Research Center 
Ospedale Pediatrico Bambino Gesù, IRCSS, 
Laboratory of Flow-Cytometry and B Cell 
Development, Roma, 3Department of Pediatric 
Hematology Oncology, Azienda Ospedaliero 
Universitaria A.Meyer Children Hospital, Florence, 
4Pediatric Hematology and Oncology, Bambino Gesù 
Children Hospital, IRCCS, Roma, Italy 

Introduction: Familial Hemophagocytic 
Lymphohistiocytosis (HLH) is a rare life-treating 
condition characterized by pathologic immune 
activation and clinical signs of extreme inflammation. 
Symptoms of HLH are usually evident within the first 
six months of age. 
 
Methods: We describe the case of a seven years old 
male child who presented on admission with fever 
resistant to antibiotic therapy, pancytopenia (White 
blood cell 1280 uL, Haemoglobin 7,4 g/dL, Platelets 
33000 uL) splenomegaly, hypertriglycederemia (1008 
mg/dL), hyperferritinemia (717 ng/mL). 
 
Results: Leukemia and leishmaniosis were rapidly 
ruled out. Bone marrow aspirate showed 
haemophagocytosis. Epstein Barr Virus (EBV) genome 
was identified by PCR on blood/sera (4333 copies/ml, 
123 copies/ml) and on bone marrow. The child initially 
started the treatment with Dexametaone in association 

with intravenous immunoglobulin. In parallel, 
investigation according to the HLH registry policy was 
started. Functional screening showed normal perforin 
expression but reduced capacity of cytotoxic 
degranulation measured as CD107 expression. Based 
on that mutation analysis of the FHL-related genes was 
performed. The child was found to be compound 
heterozygous for UNC13D mutations: c. 753+1G>T, 
known in many patients with FHL, and the novel 
c.544C>T (p.P182S). Based on the diagnosis of FHL3, 
treatment was modified according to HLH2004, with 
indication to allogeneic HSCT. 
 
Conclusions: We report a 7-year child with FHL3, due 
to compound heterozygosity, including one novel 
missense mutation. Patients with HLH should be 
carefully screened for functional defects driving 
mutation analysis; older age and evidence of an 
infectious agent should not be considered as suggestive 
for non genetic, “secondary” origin. 
 
 
430 MULTIPLE SCLEROSIS MIMICKING 
CLINICAL MANIFESTATIONS OF CVID 

J. Rolinski1, E. Grywalska1, E. Staroslawska2, H. 
Bartosik-Psujek3 
1Department of Clinical Immunology and 
Immunotherapy, Medical University of Lublin, 2Lublin 
Oncology Center, 3Department of Neurology, Medical 
University of Lublin, Lublin, Poland 

The clinical manifestations of common variable 
immunodeficiency (CVID) affect multiple organs, and 
patients often have been evaluated by several specialists 
by the time they are diagnosed. 
 
The present study reports the case of a 39-year-old 
Caucasian woman who developed symptoms 
characteristic of multiple sclerosis (MS) in 2007. 
Laboratory tests during the first hospitalization in the 
neurology department, prior to the MS-treatment 
admission, revealed IgG serum level accounting to 242 
mg/dL, IgA - 16 mg/ dL and IgM - 30 mg/dL, but 
gamma-globulin supplementation was not initiated. 
First symptom mimicking MS was an optic neuritis 
with central vision loss persisting for 3 weeks, treated 
with glucocorticoids with positive improvement. After 
7 months attack-free period, further progressive motor 
symptoms appeared. Despite the treatment with 
azathiopryne and cyclophosphamide, gait imbalance 
and legs spasticity intensified leading to the necessity of 
the wheelchair usage. In November 2011, the patient 
was directed to the Department of Clinical Immunology 
due to the chronic sinusitis with recurrent exacerbations 
making the admission of immunosuppressive agents 
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impossible. The laboratory tests revealed mild 
lymphopenia and severe hypogammaglobulinemia. 
Flow cytometric analysis presented low B cell numbers 
with reduced switched memory B cells. The patient 
showed impaired response to polysaccharide-based 
anti-pneumococcal vaccine. After confirmation of 
CVID, the patient started to receive subcutaneous 
gamma globulin supplementation. Relief of neurologic 
symptoms was obtained rapidly. 
 
To our knowledge, we describe the first reported case 
of MS mimicking CVID, confirming that there are 
various signs and symptoms of CVID that are yet 
unknown. 
 
 
433 SPANISH REGISTRY OF PRIMARY 
IMMUNODEFICIENCIES (REDIP): AN UPDATE 

N. Lanio, V. Daza, N. Martínez-Pomar, E. Villegas, J. 
Pons, N. Matamoros, REDIP Colaborators 

Immunology, Hospital Universitario Son Espases, 
Palma de Mallorca, Spain 

Introduction: Primary immunodeficiency diseases 
(PIDs) are acknowledged as important medical and 
social issues. Registries of PIDs are essential for 
improving our knowledge of many features of these 
rare disorders. The Spanish Registry for Primary 
Immunodeficiency Diseases (REDIP) was established 
in 1993. The online open-access database version was 
launched in 2005 and since 2009 REDIP contributes to 
the European Society for Immunodeficiencies (ESID) 
Registry.  
 
Methods: Demographic and clinical data of PID 
patients were registered by physicians. Collected data is 
anonymous and in agreement with ethic and protection 
guidelines.  
 
Results: REDIP nowadays comprises 1887 patients 
from 27 regional centres located in 11 autonomous 
communities, with an overall prevalence of 4 PIDs per 
100.000 inhabitants. Selective IgA deficiency 
represents the most common entity (n= 722; 38.3%), 
followed by common variable immunodeficiency 
(n=397; 21%), C1-inhibitor deficiency (n=234; 12.4%), 
IgG subclass deficiency (n=87; 4.6%), X-linked 
agammaglobulinemia (n=61; 3.2%) and DiGeorge 
anomaly (n=51; 2.7%). Consanguinity and familial 
antecedents were reported in 3.4% and 23.7% of cases, 
respectively. Autoimmunity was the most frequent 
complication (248; 13%) and celiac disease the most 
prevalent condition (41; 16.5% of total autoimmune 
disorders). The most frequent long-term therapy was 
immunoglobulin replacement (629; 33% of patients).  

Conclusion: Overall prevalence of PIDs in Spain is 
similar to that observed in other national registries. 
However, the prevalence of Complement deficiency is 
higher, due to the recent inclusion of National C1-
inhibitor Registry to REDIP. Registries are powerful 
tools to understand different aspects of PIDs and to 
promote collaboration among healthcare professionals. 
 
 
434 THROMBOCYTOPENIA AND LACK OF 
PERIPHERAL B CELLS: A NEW PHENOTYPE 
OF IMMUNODEFICIENCY? 

V. Santilli1, I. Salfa1, E.C. Manno1, A. Finocchi1, C. 
Cancrini1, G. Palumbo2, A. Bertaina2, A. Aiuti1, P. 
Palma1 
1Unit of Immunology and Infectious Disease, 
University-Hospital Pediatric Department, Bambino 
Gesù Children Hospital, IRCCS, 2Pediatric 
Hematology and Oncology, Bambino Gesù Children 
Hospital, IRCCS, Roma, Italy 

Introduction: A 2 months old infant, born from 
healthy unrelated parents was admitted due to severe 
epistaxis and anemia. 
 
Objective: To describe a new phenotype of primary 
immunodeficiency  
 
Methods: Blood exams showed severe 
thrombocytopenia with giant platelets unresponsive to 
IVIG and steroid treatment (PLTs 25.000xmm^3), mild 
hypogammaglobulinemia and intermittent leucopenia 
and neutropenia. Flow cytometry analysis revealed 
absence of CD19+ cells (0,7%) with normal T- NK 
cells numbers and functionality. Bone marrow 
aspiration showed dysplastic megakaryocytes, with low 
B-lymphocytes (1,5% of the total count) mainly 
represented by with pro-B cells.  
 
Results: Constitutional (WAS, GATA-1, GPIBA, 
MYH9, CAMT, WVD, BSS), alloimmune and post 
infective thrombocytopenia, Fanconi anaemia, 
thrombotic thrombocytopenic purpura, congenital 
dyskeratosis and monosomy 7 myelodysplastic 
syndrome were excluded. Molecular analysis of all 
known different types of agammaglobulinemia were 
normal ( btk gene, AR Agammaglobulinemia) as well 
as Syk, Ikaros and WIP genes. CGH Array did not 
reveal genomic aberrations. Currently the patient is 18 
months old, in good clinical conditions and shows an 
adequate growth and psychomotor development. He is 
under treatment with weekly platelets transfusion and 
monthly intravenous immunoglobulin replacement. 
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Conclusion: To our knowledge this case could 
represent a new immunological disorder characterized 
by B-cell deficiency and severe thrombocytopenia. 
 
 
446 CLINICAL PHENOTYPE OF TWO 
BROTHERS WITH COMBINED PRIMARY 
IMMUNODEFICIENCY (CID) AND A NEW 
TYPE OF CONGENITAL DISORDER OF 
GLYCOSYLATION (CDG) 

G. Dueckers1, K. Siepermann1, R. Luebbert2, S. 
Grunewald3, C. Haneke1, A. Ballauff1, I. Krois1, D. 
Lefebre4, T. Niehues1 
1HELIOS Children's Hospital, Krefeld, Germany, 
2Radboud University Nijmegen Medical Center, 
Nijmegen, The Netherlands, 3Great Ormond Street 
Hospital NHS Trust, London, UK, 4Department of 
Neurology, Radboud University Nijmegen Medical 
Center, Nijmegen, The Netherlands 

Introduction: The function of leucocytes and 
production of immunoglobulins are dependent on 
glycosylation. CDG may lead to primary 
immunodeficiencies (Etzioni et al., Am J Med Gen 
2002; Kranz et al., Am J Med Gen 2007). 
 
Objective/methods: Two German brothers (17 and 22 
years of age) of healthy non-consanguineous parents, 
present with a history of recurrent infections, 
hypogammaglobulinemia, leucocytopenia, 
lymphocytopenia, thrombocytopenia, and a deficiency 
of memory B-cells, elevated liver enzymes, 
hypokaliemia and neurological symptoms since early 
childhood. Various other primary immunodeficiencies 
have been excluded. Isoelectric focusing of serum 
transferrin and apolipoproteinCIII were characteristic 
for a CDG type II with a combined N- and O-
glycosylation defect. In view of the unique clinical 
symptoms, we expect a novel genetic glycosylation 
deficiency. 
 
Conclusion: In patients with multiorgan involvement 
and with clinical signs of immunodeficiency, CDG 
Syndrome should be considered as a differential 
diagnosis. 
 
 
447 GASTROINTESTINAL AND HEPATIC 
DISORDERS IN PRIMARY 
IMMUNODEFICIENCY: A SINGLE CENTER 
EXPERIENCE 

G. Angelino1, N. Cantarutti1, A. Claps1, I. Salfa1, F. 
Rea2, E. Romeo2, P. De Angelis2, C. Cancrini1, A. 
Finocchi1 

1Unit of Immunology and Infectious Disease, 
University-Hospital Pediatric Department, Bambino 
Gesù Children Hospital, IRCCS, 2Unit of Digestive 
Endoscopy and Surgery, Department of Surgery and 
Transplant Center, Bambino Gesù Children Hospital, 
IRCCS, Rome, Italy 

Introduction: The gastrointestinal (GI) tract plays an 
important role in immune regulation, therefore it's not 
unreasonable that patients with Primary 
Immunodeficiencies (PIDs) present with GI 
manifestations, including infections, inflammatory and 
autoimmune disorders. Moreover, recent evidence 
suggests that Inflammatory Bowel Disease (IBD) might 
be considered as PID. 
 
Objective: To assess the frequency, clinical and 
laboratory features of GI and hepatic manifestations in 
PIDs patients followed by the Unit of Immunology and 
Infectious Disease of the Bambino Gesù Children 
Hospital of Rome. 
 
Methods: We retrospectively collected data regarding 
diagnosis of GI and hepatic disease, laboratory tests, 
endoscopic and hystopathological findings. 
 
Results: A cohort of 47 PID patients was analyzed, 
including X-linked and autosomal-recessive 
Agammaglobulinemia (9), Common Variable 
Immunodeficiency or Hypogammaglobulinemia (12), 
Combined Immunodeficiencies (CID) (7), Chronic 
Granulomatous Disease (CGD) (15), Wiskott Aldrich 
syndrome (WAS) (2), Hyper-IgE Syndrome (1), IPEX 
(1). Over all 57% of patients (27) experienced 
GI/hepatic manifestations. In humoral PIDs 
malabsorbtion (50%) and gastroenteritis (50%) 
predominate, while IBD-like disease (45%) and liver 
abscesses (45%) principally occurred in CGD patients. 
Two patients (IPEX and WAS) suffered from early 
onset enteropathy. In other two children the intestinal 
involvement lead to diagnosis of the underlying PID 
(CGD and CID).  
 
Conclusions: GI and hepatic disorders are a significant 
cause of morbidity in PIDs patients. Early recognition 
of gut involvement is critical to minimize morbidity and 
improve quality of life. Despite the 
immunocompromised state of patients, 
immunosuppressive treatment is often necessary and it 
should not be withheld because of concern over risk of 
infection. 
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451 ALPHA1 ANTITRYPSIN DEFICIENCY AND 
PRIMARY IMMUNE DEFICIENCY (PID) 

V. Li-Thiao-Te1, M.F. Odou2, M. Balduyck2, J.C. 
Pautard3, F. Zerimech2, J. Micheli1, E. Boulfroy1, K. 
Lassoued4, N. Porchet2, B. Pautard Muchemble1 
1Paediatrics Immunology, CHRU, Amiens, 2Biology 
and Pathology Center, Biochemistry Department, 
CHRU, Lille, 3Paediatrics Pneumology, 4Immunology 
Department, CHRU, Amiens, France 

Introduction: Alpha1-Antitrypsin deficiency (AATD) 
is an underdiagnosed hereditary condition that 
predisposes to liver cirrhosis in neonates, chronic 
obstructive pulmonary disease and emphysema in 
adults. The most common deficiency alleles in Northern 
Europe are PiZ and PiS. Severe AATD is mostly due to 
PiZ. Some studies have suggested association with PID. 
 
Aim of the study: To determine the prevalence of AAT 
phenotypes in children consecutively admitted for 
suspected or confirmed PID. 
 
Methods: This study conducted at Amiens University 
Hospital concerned children aged ≥ 2 to ≤18 years 
presenting with recurrent respiratory infections. Data 
collected were clinics, type of Pi phenotype and B cells 
PID. Biochemical investigations were performed at 
Lille University Hospital: serum AAT quantification by 
an immunoturbidimetric method, Pi phenotypes 
determination by isoelectric focusing. 
 
Results: 169 patients were enrolled from 2009 to 2012, 
mean age 5.8 y, F/M 71/98. They experienced recurrent 
infections of the upper tract (n=167) and/or lower tract 
(n=146). Twenty-six patients were asthmatic. Among 
the 169 patients, 7 (4.1%) had AAT concentration 
below 0.9 g/L (normal 0.9-2 g/L). The 
phenotypes'repartition was PiM 140, PiMS 19, PiMZ 6, 
PiSZ 1, PiPS 1, PiIS 1, PiS 1. PID was diagnosed in 
123 patients (72%): hypogammaglobulinemia 64, 
isolated reduced IgG/IgM 13, IgA/ IgG subclass 
deficiencies 51. Among them, 21 (17%) exhibited 
phenotype with at least one deficiency variant. 
 
Conclusion: Prevalence of Pi specific deficiency 
phenotypes for our population was comparable to the 
French prevalence (1/6.5). It was higher in PID patients 
but not significant (p=0.96). 
 
 
 
 
 
 

456 MULTI-DRUGS RESISTANT ACNE 
ROSACEA IN ATAXIA-TELANGIECTASIA: 
SUCCESSFUL TREATMENT WITH 
ISOTRETINOIN 

N. Cantarutti1, G. Angelino1, I. Salfa1, M.C. El 
Hachem2, A. Diociaiuti2, A. Finocchi1 
1Unit of Immunology and Infectious Disease, 
University-Hospital Pediatric Department, Bambino 
Gesù Children Hospital, IRCCS, 2Unit of Dermatology, 
Department of Pediatrics, Bambino Gesù Children 
Hospital, IRCCS, Rome, Italy 

Introduction: Ataxia-Telangiectasia (A-T) is a rare 
multisystem autosomal recessive disorder characterized 
by cerebellar ataxia, oculocutaneous teleangectasia, 
oculomotor apraxia, variable immunodeficiency with 
recurrent infections, radiosensitivity and predisposition 
to malignancies. Cutaneous involvement usually 
includes teleangectasia, cafè-au-lait macules , hyper and 
hypopigmented macules and progeroid changes. 
Eczema and acanthosis nigricans may also be present, 
as well as vitiligo and granulomas.  
 
Objective: We describe the case of a young girl 
affected by AT with multi-drug resistant acne-rosacea, 
who was successfully treated with systemic 
Isotretinoin.  
 
Case report: A 10 years old girl with AT under IVIG 
replacement therapy, developed vesicular and 
granulomatous skin lesions with centrofacial 
distribution, suggestive for herpetic lesions. Treatment 
with Acyclovir was started, in addition to systemic and 
local antibiotic therapy, with no improvement. Because 
of spreading of cutaneous lesions a skin biopsy was 
performed and diagnosis of acne rosacea was made. 
Therefore, the patient received multiple oral and topical 
treatments (Steroids, Mupirocin, Metronidazole, 
Tetracycline, Clindamycin and Pimecrolimus), but the 
lesions progressively worsened.  
 
Considering the severe clinical picture and the 
resistance to multiple therapies, systemic treatment with 
Isotretinoin (0,5 mg/kg/die) was started. The lesions 
showed mild improvement after 4 weeks and almost 
disappeared after 5 months, with residual pitted scars. 
The treatment with Isotretinoin was stopped after 6 
months due to drug-hepatotoxicity, with early relapse.  
 
Conclusions: Systemic Isotretinoin could be 
considered in the treatment of multi-drug resistant acne-
rosacea in patient affected by AT. However its toxicity 
may limit long-term use and the risk/benefit ratio of the 
treatment should be carefully evaluated. 
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459 A STEM GLIOMA APPEARED TO BE A 
PRIMARY IMMUNODEFICIENCY (CASE 
REPORT) 

E. Latysheva1, T. Latysheva1, B. Pinegin2 
1Immunopathology in Adults, 2Immonologic 
Laboratory, Institute of Immunology FMBA Russia, 
Moscow, Russia 

Anamnesis: Patient S, 17 years. Until puberty had not 
severe frequent respiratory infections with no 
complications. After beginning of the regular menstrual 
cycle at 15 years old, bronchitis became more severe 
with the need to prolonged use of antibiotics. In July 
2011 (16 years) due to severe exacerbation of bronchitis 
CT scan of lungs was performed, revealed focal and 
infiltrative lung posses with an enlarging of 
intrathoracic and axillary lymph nodes (reactive 
follicular hyperplasia in biopsy). No data for 
hematologic disease or tuberculosis were found. A 
month later she underwent a severe meningococcal 
infection, was discharged without residual neurologic 
events. In January underwent an acute tonsillitis with 
hemolytic anemia. Till March 2012 felt well with no 
complaints. In March acute double vision and 
strabismus occurred. After 3 days the unsteadiness of 
gait, paresis of the left arm and dysphagia appeared. 
Condition deteriorated rapidly. A MRI of the brains 
exposed to the diagnosis of brain stem glioma (the 
formation of a bridge collecting contrast 1.7x1.8x2.4sm 
in diameter). Radiotherapy was planned. As soon as the 
therapy with diuretics and dexamethasone 8 mg per day 
showed a very rapid improvement (at the 4-5 days all 
neurological symptoms, except strabismus disappeared) 
the diagnosis of glioma became uncertain. 
Radiotherapy therapy was not carried out, discharged 
with a diagnosis of encephalomyelitis 
pseudotumorosus. Primary immunodeficiency (PID)?  
 
Immunologic examination showed: IgG 390mg/dl, IgM 
32.0mg/dl, IgA 40mg/dl, T lymphocytes αβ+CD4-CD8- 
2,9%. Autoimmune lymphoproliferative syndrome 
(ALPS) was suspected, a genetic analysis to confirm 
the PID form is in process. 
 
 
461 CARDIOPULMONARY EXERCISE TESTING 
IN CVID AND X-LA PATIENTS 

M. Carrabba1,2, A. Pierini3, M.C. Pietrogrande4,5, R.M. 
Dellepiane5, G. Fabio1,2 
1Dipartimento di Scienze Cliniche e di Comunità, 
Università degli Studi di Milano, 2Internal Medicine 
Department, Fondazione IRCCS Ca' Granda, 3UO 
Medicina Cardiovascolare, Fondazione IRCCS Ca' 
Granda, 4Department of Pediatrics, Università degli 

Studi di Milano, 5Department of Pediatrics, Fondazione 
IRCCS Ca' Granda, Milan, Italy 

Introduction: An heterogeneous group of chronic lung 
diseases occurs in CVID e X-LA and can affect the 
prognosis. The lung disease is usually assessed by 
spirometry, lung CT-scan, and 6-minute walking test 
(6MWT). Cardiopulmonary exercise testing (CPET) is 
considered the gold standard to study a patient's 
exercise intolerance and its causes. CPET is a safe, 
reproducible and clinically useful method to assess 
functional capacity to follow disease progression and 
response to treatment in several clinical conditions. 
 
Aims: To characterize the pulmonary function and 
exercise capacity of adult patients with CVID and X-
LA. 
 
Methods: CPET was performed by six CVID and two 
X-LA patients. Spirometry, CT-lung scan and 6MWT 
data were acquired. 
 
Results: Two patients didn't reach the predicted peak 
work rate (46-47%), four patients reached the 
submassimal peak (68-74%) and two reached up to the 
85%. The aerobic exercise capacity (VO2) was 
abnormal in six patients. The anaerobic threshold had a 
mean value of 44.8% (n.v. 49-63%) of the peak. The 
adequacy of ventilatory response to exercise expressed 
by VE/VCO2 at the anaerobic thresholds was abnormal 
in five patients. The increase in the VE/VCO2 ratio is 
due to the underlying pulmonary disease. 
Deconditioning was an adjunctive cause of bad CPET 
performance in seven patients. 6MWT was almost 
normal in seven patients. CT-lung scan and spirometry 
showed lung disease in five patients. 
 
Conclusions: CPET can improve early detection of 
ventilatory disfunctions and help to set a highly 
individualized training intensity for exercise 
prescription to improve prognosis and quality of life. 
 
 
476 WISKOTT ALDRICH SYNDROME PROFILE 
IN TWO ALGERIAN INFANTS 

N. Messaoudani1, R. Djidjik1, A. Tahiat1, A. Atek2, 
M.E. Khiari2, M. Ghaffor3 
1Immunology Unit, Central Laboratory of Medical 
Biology, 2Paediatrics Department, Beni Messous 
Teaching Hospital, Algiers, 3Immunology Unit, Central 
Laboratory of Medical Biology, Beni Messous Teaching 
Hospital, Algeirs, Algeria 

Background: Wiskott Aldrich syndrome (WAS) is a 
rare hematological disorder that is inherited as an X-
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linked recessive trait. Clinical phenotype of this disease 
includes thrombocytopenia with small platelets, 
eczema, recurrent infections and increased incidence of 
autoimmune manifestations and malignancies. 
 
Methods: we describe the clinical profile and 
immunological investigations of two patients diagnosed 
with WAS at Beni Messous teaching hospital (Algiers, 
Algeria) between 2011 and 2012. Genetic analysis is 
underway for the confirmation of the disorder 
diagnosis. 
 
Results: two patients were diagnosed with WAS at the 
age of 2 and 1 year. Delay in diagnosis was estimated at 
11 months. Thrombocytopenia and small platelets size 
were the hallmark of the disease and the main clinical 
clue to diagnosis in our patients. Eczema and recurrent 
infections were seen in the first patient, who had 3 
cousins with WAS, while the second one suffered from 
a major hemorrhagic syndrome. Immunoglobulin 
concentration measurement revealed high levels of all 
Ig classes. Immunophenotyping of lymphocytes subsets 
showed reduced count of T CD8+ and B lymphocytes. 
This analysis was not performed for the second patient, 
who was lost sight. 
 
Conclusion: WAS should be suspected clinically in 
any male infant with persistent unexplained 
thrombocytopenia, especially if the platelet size is 
small. Clinical manifestations can vary widely; 
therefore, it is of great importance to know the whole 
spectrum of the disorder. Understanding the molecular 
basis of this disease has important implications in the 
treatment and the implementation of genetic counseling 
for families having children with WAS. 
 
 
491 TEN YEAR-OLD-BOY WITH RECURRENT 
INFECTIONS AND SKIN ABNORMALITIES 

R. Perez Becker1, E. Hennes2, G. Dueckers1, K. 
Siepermann1, A. Schulz3, C. Assaf2 
1Centre for Child and Adolescent Health, 2Clinic for 
Dermatology, HELIOS Klinikum Krefeld, Krefeld, 
3Clinic for Child and Adolescent Health, 
Universitätskinderklinik Ulm, Ulm, Germany 

We present the case of a 10-year-old boy, third son of 
consanguineous Turkish parents, with a history of 
recurrent infections (skin infections, tonsillitis, 
pneumonias, pyelonephritis, omphalitis). Perioral 
hyperpigmentation, dystrophic nails, palmar 
hyperkeratosis, hyperhidrosis and pruritus occurred 
years after the first manifestation. Initial laboratory 
examination revealed leukopenia (2,5/nl), neutropenia 
(700/nl) and thrombocytopenia (166/nl). He transiently 

presented antibodies against neutrophils (08/2007-
03/2010). At the age of 9 genetic analysis revealed a 
novel hemyzigous mutation (p.K498_505insK) in the 
DKC1-gene leading to the diagnosis of X-linked 
dyskeratosis congenita (DC). The same mutation was 
found in his 18-year-old brother (who only has 
dermatologic manifestation) and a five year old sister. 
(Since our patient has had no need for transfusion, no 
life threatening infections and only has a mild 
neutropenia, a bone marrow transplant was not 
considered at this time point.  
 
DC is characterized by skin hyperpigmentation, 
poikilodermatous skin changes, nail dystrophy and 
mucosal leukoplakia. It is associated with increased risk 
of malignancy. Neutropenia occurrs in approximately 
half of the patients. Inheritance can be X-linked, 
autosomal dominant and autosomal recessive. The 
prognosis is usually poor because of the progressive 
bone marrow failure and malignancies (Yeganeh M. et 
al 2008). Cases like ours show the heterogeneity of the 
disorder, management decisions need to take into 
account that DC mutation have a variable penetrance as 
shown in these siblings, one with immunological 
manifestations (index patient) and one without (older 
brother). 
 
 
501 ESTABLISHMENT OF NEWBORN 
SCREENING FOR SCID / SEVERE T 
LYMPHOCYTOPENIA IN SÃO PAULO, 
BRAZIL: A PILOT PROGRAM 

M.P.P. Kanegae1, A.M.N. dos Santos2, B.T. Costa 
Carvalho2, M.I.M. Pinto2, A. Condino-Neto1 
1Immunology, Institute of Biomedical Sciences, 
2Pediatrics, Federal University of São Paulo, Sao 
Paulo, Brazil 

Introduction: The aim of newborn screening (NBS) is 
to identify pre-symptomatic newborns with potentially 
serious or fatal disorders that can be successfully 
treated. Since its implementation in 2008 in the USA, 
SCID NBS has detected many immunodeficiencies 
others than SCID.  
 
Objective: To develop a pilot for a routine NBS 
protocol for SCID through the quantification of T-cell 
receptor excision circles (TRECs) from dried blood 
spots (DBS) on NBS cards in São Paulo city. 
 
Methods: Newborns samples from 2 hospitals in São 
Paulo were collected after parents' consent. DNA was 
extracted from DBS and TRECs were determined by 
real-time quantitative PCR.  
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Results: 1,191 DBS were collected until this moment 
and TRECs quantification ranged from 22 to 2,181 
TRECs/µL of blood. The mean and median numbers of 
TRECs/µL of blood were 396 and 320 respectively. No 
TRECs were detected in 3 confirmed SCID controls 
despite the beta-actin normal amplification. 
 
Conclusions: As already proved in some studies, RT-
qPCR is a reliable method to quantitate TRECs and 
screen for SCID/ T lymphocytopenia. The estimated 
cost of reagents used for TRECs determination per 
sample in our study is R$4.00 (equivalent to US$2 and 
to the cost of screening for cystic fibrosis) therefore, 
our hypothesis is that this health strategy, when 
implemented in public health system, will significantly 
increase the number of diagnosed patients with primary 
immunodeficiencies as seen in the USA, allowing the 
establishment of the definitive treatment and prevention 
of sequelae, saving a great amount of money from the 
public health system. 
 
 
503 FATIGUE IN CHILDREN WITH PRIMARY 
ANTIBODY DEFICIENCY 

P. van Jaarsveld1, S. Gordijn2, R.J.B. Gemke2, G.J.L. 
Kaspers2, A. de Goffau1, J. van Esch3, E. de Vries3, A. 
Warris4,5, G.J. Driessen1 
1Dept Infectious Diseases and Immunology, Erasmus 
Medical Center, Sophia Children's Hospital, 
Rotterdam, 2Department of Pediatric 
Oncology/Hematology, VU University Medical Center, 
Amsterdam, 3Department of Pediatrics, Jeroen Bosch 
Hospital, Den Bosch, 4Dept Infectious Diseases and 
Immunology, Radboud University Nijmegen Medical 
Center, 5Nijmegen Institute for Infection, Inflammation, 
and Immunity (N4i), Nijmegen, The Netherlands 

Introduction: Fatigue is prevalent in children with 
chronic diseases, but information concerning children 
with antibody deficiency is scarce.  
 
Objective: We performed a pilot study to determine the 
extent of fatigue in children with antibody deficiency 
and the influence on their daily activities, compared to 
Dutch healthy children.  
 
Methods: In this study 29 parents from children aged 
2-19 years and 17 children aged 12-19 years with a 
primary antibody deficiency (PAD) completed the 
PedsQLTM Multidimensional Fatigue Scale(MFS), 
Dutch version. Results were compared to Dutch norm 
references.1  
 
Results: The 18-item PedsQLTM Multidimensional 
Fatigue Scale reflects three subscales: general fatigue 

(GF), sleep/rest and cognitive fatigue. Within GF, 
twenty-four percent of the parents reported as a 
problem that their child was feeling tired almost always 
and twenty-eight percent often (scores were “always”, 
“almost always”, “often”, “sometimes” and “never”). 
Fourteen percent of the parents reported their child to 
almost always experience problems with feeling 
physically weak and thirty-one percent often. In 
comparison with the norm references parents scored 
lower (more problems) in all three subscales (P< 
0.001), whereas children only scored lower in the GF 
(P=0.001).  
 
Conclusions: Compared to healthy Dutch children, 
parents scored their children lower in all domains of the 
MFS, indicating that fatigue might be an important 
problem in children with PAD. In the child self reports, 
fatigue was less often scored than in parent-proxy 
reports.  
 
Reference:  
 
[1]Gordijn M, Cremers EM, Kaspers GJ, Gemke RJ. 
Fatigue in children: reliability and validity of the Dutch 
PedsQL™ Multidimensional Fatigue Scale. Qual Life 
Res. 2011; 20(7):1103-8. 
 
 
518 SIGNIFICANT CORRELATION OF 
RECURRENT THROMBOCYTOPENIA WITH 
LOW NK-CELL COUNTS. COULD IT DENOTE 
A DISTINCT ENTITY? 

M. Tzanoudaki, S. Tantou, I. Mougiakos, V. Polaki, 
M. Kanariou 

Dept. of Immunology-Histocompatibility Specific 
Center & Referral Center for Primary 
Immunodeficiencies - Paediatric Immunology, 'Aghia 
Sophia' Children's Hospital, Athens, Greece 

Introduction: Recurrent thrombocytopenia poses an 
intriguing clinical problem. Low NK cell counts are 
often difficult to interpret. 
 
Objective: To assess the correlation between recurrent 
thrombocytopenia and low NK cell counts, following 
our observation of several patients combining these 
features. 
 
Methodology: Peripheral blood lymphocyte 
immunophenotyping (PBLI) was tested on patients with 
recurrent thrombocytopenia. Moreover, PBLI results of 
a 3 year period (2009-2012), were retrospectively 
scanned for low NK cell count and reason of referral. 
Patients with well defined hematological and 
immunological syndromes were excluded.  
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Results: Within 3 years, out of 950 children who were 
referred for PBLI, 31 had recurrent thrombocytopenia 
(alone or combined with anemia), 13 of which had low 
NK cell count (< 90/µL), this being the sole 
abnormality of their PBLI. Totally, 42/950 children had 
low NK cell count. Of these, apart form those 
presenting with thrombocytopenia, 5 had active 
systemic infection, 3 had hemophagocytic syndrome 
and 6 displayed clinical and laboratory signs 
compatible with common variable immunodeficiency. 
Pearson's chi square test showed a significant 
correlation between thrombocytopenia and low NK cell 
counts (p< 0.001). 
 
Discussion: The significant correlation of low NK cell 
count with recurrent thrombocytopenia could be 
attributed to prior treatment (although this was not 
recent enough to influence the basic lymphocyte 
subpopulations) or could denote the existence of an 
entity that comprises both findings. The existence of 
another group of patients with poorly defined PID, 
without thrombocytopenia, and with NK-cytopenia as a 
sole PBLI finding, might point towards an 
underestimated role of NK cells. 
 
 
528 SERIOUS OPHTHALMOLOGIC 
COMPLICATIONS OF PRIMARY 
IMMUNODEFICIENCY PATIENTS 

H.T. Alvarez1,2, A.C.F. Suzuki3, J.H. Takiuti3, M.P. 
Ferriani1,2, M. Dorna1,2, C. Santos1,2, A.C. Pastorino1,2, 
A.P.B. Castro1,2, M. Carneiro-Sampaio1,2, C.M. Jacob1,2 
1Allergy and Immunology Division, 2Department of 
Pediatric, 3Department of Ophthalmology, School of 
Medicine, Universidade, São Paulo, Brazil 

Introduction: Primary immunodeficiencies (PID) are 
genetic diseases characterized by high susceptibility to 
infections. Although the manifestations affect all 
organs, there are few reports about ocular 
complications.  
 
Objective: To describe four patients with serious 
ophthalmologic complications in Brazilian patients 
followed at a reference center for PID.  
 
Methods: It was a retrospective study including 
patients with ocular serious complains. Medical records 
of 4 PID patients were evaluated for clinical data and 
the PID diagnosis was based on the PAGID/ ESID 
criteria. These patients underwent to ophthalmologic 
evaluation, including visual acuity, biomicroscopy and 
fundus examination. Ophthalmologic evaluation was 
done routinely only for AT and CHS diagnosis. 

Results: The PIDs patients included were: HLH, GCD, 
CMC and A-T. The HLH patient had a heterozygous 
mutation at the perforin gene (FHL type 2), CMC 
patient had a heterozygous mutation at STAT1. Ocular 
complains were: ocular pain, hyperemia, eyelids edema 
and strabismus and the characteristics of each patient 
were: 
 
- Female, 13y, CMC- conjunctivitis and eyelids edema 
with infraorbital infected papules. 
 
- Female, 6 mo, HLH- acute strabismus in consequence 
of neurological involvement by HLH. 
 
- Male, 15y, AT- herpes conjunctivitis and loss of 
vision in left eye. 
 
- Male, 9y CGD - Conjunctivitis in the left eye, 
progressing to edema and proptosis. The diagnosis was 
endophthalmitis granulomatous with loss of vision in 
left eye. 
 
Conclusion: Although not common in PID patients, the 
ocular complications may lead to loss of vision. The 
ophthalmologic evaluation would be routinely 
recommended for all PID patients to avoid important 
sequels. 
 
 
534 DRAMATIC EFFECT OF LIVE VACCINES 
(OPV AND BCG) ADMINISTRED IN THE FIRST 
YEAR OF LIFE IN A PATIENT WITH SEVERE 
IMMUNODEFICIENCY 

F. Lippi1, C. Canessa1, N. Rezaei2, F. Romano1, L. 
Bianchi1, M. Resti3, C. Azzari1 
1Pediatric Immunology Anna Meyer Children's 
University Hospital, University, Florence, Italy, 
2Tehran University of Medical Sciences Research 
Center for Immunodeficiencies, Children's Medical 
Center, Tehran, Iran, 3Pediatrics Anna Meyer 
Children's University Hospital, University, Florence, 
Italy 

Introduction: Infants with SCID are usually healthy at 
birth, but die of severe infections in infancy unless 
adequate therapy is provided. Live vaccines, even if 
attenuated, can be extremely dangerous. The diagnosis 
usually cannot be made, before occurring severe 
infection or a live-vaccine-associated complication. At 
that time, even though a correct therapy is started, 
damages due to the infection can already be present and 
permanent sequelae can be an important burden both 
for patients and families and for the society.  
 
Objective: We report a 3-months-old baby with an 
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extremely severe BCG and enterovirus infection, who 
died at 14 months of age after a progressive worsening 
of her conditions. In the first day of life, she had been 
vaccinated with trivalent oral poliovirus vaccine (OPV) 
and tuberculosis vaccine (BCG). 
 
Methods: Immunological status was evaluated by flow 
cytometry and quantitative TREC analysis. Mutation 
analysis at the recombination activation genes (RAG-1 
and RAG-2) loci was performed. 
 
Results: Flow cytometry confirmed a complete absence 
of B and T cells, with normal NK cells count and 
neutrophilic function; TRECs were absent. Molecular 
analysis showed a novel small deletion in homozygosis 
in exon 2 of RAG1. Both parents had the same small 
deletion in heterozygosis. 
 
Conclusions: A neonatal screening program for SCID 
would be of great support, in order to identify at birth 
affected infants, before live vaccines are administered. 
Till newborn screening of SCID is included into the 
newborn screening program, it would be reasonable to 
use equivalent inactivated vaccines when these are 
available. 
 
 
535 NATION-WIDE SURVEY OF PATIENTS 
WITH PRIMARY IMMUNODEFICIENCY 
DISEASES IN JAPAN: 2008 

H. Takada1, M. Ishimura1, T. Doi1, K. Imai2, Y. 
Sasahara3, H. Kanegane4, R. Nishikomori5, T. Morio2, 
T. Heike5, M. Kobayashi6, T. Ariga7, S. Tsuchiya3, S. 
Nonoyama8, T. Miyawaki4, T. Hara1 
1Department of Pediatrics, Graduate School of Medical 
Sciences, Kyushu University, Fukuoka, 2Department of 
Pediatrics, Tokyo Medical and Dental University 
Graduate School, Tokyo, 3Department of Pediatrics, 
Tohoku University School of Medicine, Sendai, 
4Department of Pediatrics, Faculty of Medicine, 
University of Toayama, Toyama, 5Department of 
Pediatrics, Kyoto University Graduate School of 
Medicine, Kyoto, 6Department of Pediatrics, Graduate 
School of Biomedical Sciences, Hiroshima University, 
Hiroshima, 7Department of Pediatrics, Graduate 
School of Medicine, Hokkaido University, Sapporo, 
8Department of Pediatrics, National Defense Medical 
College, Tokorozawa, Japan 

Introduction: The first nation-wide survey of patients 
with primary immunodeficiency diseases (PIDs) in 
Japan was conducted in 1974-79, and 497 cases were 
reported. After that, 1,297 patients were accumulated 
through the registration of new cases by 2007. 

However, the estimated incidence of PID in Japan was 
much lower than that of Europe.  
 
Objective: To clarify more accurate incidence and 
clinical characteristics of PID in Japan by a recent 
nation-wide survey.  
 
Method: Hospitals were randomly selected according 
to the number of beds (selection rate: pediatrics 53.4% 
of 2291 hospitals, internal medicine 28.0% of 8026 
hospitals), and an initial questionnaire was sent to the 
selected departments. This was followed by a second 
questionnaire, focused mainly on complications, that 
was only sent to the departments which had responded 
with at least one PID patient.  
 
Results: 1,146 cases from pediatricians (55%) and 94 
cases from internists (20.1%) were reported. The 
estimated number of PID patients in Japan was 2,300 - 
3,500, and the prevalence of PIDs was 2.3 out of a 
population of 100,000, which is equivalent to that in 
Europe. Important complications of PIDs (e.g. 
malignancy: 25 cases, immune-related disorders: 78 
cases) were also reported. 
 
Conclusion: The incidence of PID in Japan was 
estimated to be higher than previously thought. To 
prevent the complications and to improve QOL of PID 
patients, it is necessary to enlighten more doctors about 
PIDs. 
 
 
537 CLINICAL, LABORATORY AND GENETIC 
STUDIES OF 15 IRANIAN PATIENTS WITH 
WISKOTT ALDRICH SYNDROME 

M.R. Fazlollahi, S.Z. Modarresi, Z. Pourpak, A. 
Hamidieh, M. Sadeghi-Shabestari, S. Safaei, M. 
Houshmand, M. Moin 

Immunology, Asthma & Allergy Research Institute/ 
Tehran University of Medical Sciences, Tehran, Iran 

Introduction: Wiskott Aldrich syndrome (WAS) is a 
rare X- linked primary immunodeficiency disorder 
characterized by recurrent infections, 
thrombocytopenia, low platelet volume, eczema, 
increased risk of autoimmune disorders and 
malignancies.  
 
Objective: The aim of this study was to describe the 
clinical, laboratory findings, genetic studies and 
outcome of patients with WAS who referred to 
Immunology, Asthma and Allergy Research Institute 
during last five years.  
 
Methods: In this study fifty patients from 14 unrelated 
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families were enrolled. The probable diagnoses was 
based on clinical and laboratory findings, including 
thrombocytopenia, eczema, and recurrent infections. 
Definite diagnosis was established by direct sequencing 
of WASP gene.  
 
Results: The hall mark of disease and main clinical 
clue to diagnosis in our patients was thrombocytopenia 
in followed by eczema in 13(86.6%), recurrent 
infections in 10(66.6%) and bleeding in 8(53.3%) of 
patients. Only 3(20%) patients showed autoimmune 
manifestations and no one had malignancy. The rate of 
consanguinity within the patients was 30%. Family 
history of infant death result in severe infections and or 
bleeding observed in 11 (73.3%) patients. Mutations of 
WASP gene were identified in 11 (73.3%) patients that 
included six new mutations. Five patients underwent 
stem cell transplantation (SCT), that one died after 
SCT. Finally five patients died during the study.  
 
Conclusion: Nowadays by improving knowledge about 
immunogenetic of primary immunodeficiency 
disorders, recognition of Wiskott Aldrich syndrome get 
easier and we will have definite diagnosis in more 
patients. Early diagnosis and aggressive therapies 
and/or SCT will increases survival of these patients. 
 
 
541 ENDOCRINE COMPLICATIONS IN 
PRIMARY IMMUNODEFICIENCY DISEASES IN 
JAPAN 

H. Takada1, T. Nozaki1, M. Ishimura1, K. Ihara1, K. 
Imai2, T. Morio2, M. Kobayashi3, S. Nonoyama4, T. 
Hara1 
1Department of Pediatrics, Graduate School of Medical 
Sciences, Kyushu University, Fukuoka, 2Department of 
Pediatrics, Tokyo Medical and Dental University 
Graduate School, Tokyo, 3Department of Pediatrics, 
Graduate School of Biomedical Sciences, Hiroshima 
University, Hiroshima, 4Department of Pediatrics, 
National Defense Medical College, Tokorozawa, Japan 

Introduction: In spite of the accumulating evidence on 
the interaction between the immune and endocrine 
systems due to recent progress in molecular genetics, 
there have been few epidemiological studies focused on 
the endocrine complications of primary 
immunodeficiency disorders (PID).  
 
Objective: To investigate the prevalence and clinical 
features of endocrine complications in PID patients in a 
large-scale study. 
Methods: The survey was conducted on PID patients 
who were alive on December 1, 2008 and those who 
were newly diagnosed and dead between December 1, 

2007 and November 30, 2008 in Japan. We investigated 
the prevalence and the clinical data of endocrine 
complications in 923 PID patients registered in the 
secondary survey. 
 
Results: Among 923 patients, 49 (5.3%) had endocrine 
disorders. The prevalence of endocrine diseases was 
much higher in PID patients than in the general young 
population, even after excluding patients with immune 
dysregulation. 
 
Conclusions: Endocrine disorders are important 
complications of PID. Analysis of endocrine 
manifestations in PID patients in a large-scale study 
may provide further insights into the relationship 
between the immune and endocrine systems. 
 
 
554 CHARACTERISATION OF HUMAN 
THYMIC EXOSOMES 

J. Gudmundsdottir1,2, G. Skogberg1, E. Telemo1, O. 
Ekwall1,2 
1Dept of Rheumatology and Inflammation Research, 
2Dept. of Paediatrics, The Sahlgrenska Academy, 
University, Gothenburg, Sweden 

Introduction: Exosomes are nanosized vesicles that 
mediate intercellular communication. They form by 
inward budding of endosomes and are released at the 
cell surface. Exosome-like particles have been 
described in the mouse thymus and shown to induce 
regulatory T cells (Zhang et al, 2008). 
 
Objective: To isolate and characterize human thymic 
exosomes by analysis of surface molecules, RNA and 
protein content, size, density and morphology.  
 
Methods: Thymus was collected from infants 
undergoing cardiac surgery. 1-2 g of thymic tissue was 
fragmented followed by exosome purification protocol 
according to Théry et al, Curr Prot Cell Biol 2006. The 
microvesicles were analyzed using Nanosight®, 
electron microscopy, separation on a sucrose gradient, 
flow cytometry, tandem masspectrometry and 
microRNA array. 
 
Results: The microvesicles displayed a size of 30-100 
nm and a density range of 1,13 to 1,20 g/mL. Flow 
cytometry analysis revealed exosomal surface markers 
such as TSG101, CD9 and CD81 as well as 
immunological markers such as HLA-DR, ICAM-1, 
CD8, CD3 and TGF-β. The proteomic analysis revealed 
tissue restricted antigens such as peripherin 2 and 
CACNA2D1 as well as a cluster of proteins with 
known immunological function and expression pattern. 
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Conclusion: The results indicate that thymic exosomes 
may provide a possibility for intercellular information 
exchange necessary for negative selection and 
regulatory T cell formation of the developing 
thymocytes within the human thymic medulla. 
 
 
561 GENETIC ANALYSIS FOR 207 CASES WITH 
PRIMARY IMMUNODEFICIENCY (PID) 
CONSULTED TO A SINGLE CENTER 
THROUGH PID NETWORK IN JAPAN (PIDJ) IN 
5 YEARS (2007-2011) 

N. Mitsuiki1,2, K. Oshima2, K. Imai1, O. Ohara2, T. 
Morio1, S. Mizutani1 
1Department of Pediatrics, Tokyo Medical and Dental 
University, Tokyo, 2Department of Human Genome 
Research, Kazusa DNA Research Institute, Chiba, 
Japan 

RIKEN-Jeffrey Modell Diagnostic and Research Center 
for Primary Immunodeficiencies was established in 
conjunction with 13 medical colleges and Kazusa DNA 
Research Institute (KDRI) to facilitate basic research on 
pathogenesis of PID and to provide a rapid diagnosis of 
PID patients. The participating institute serves as a 
member of “PID network in Japan (PIDJ)” and receives 
consultation about diagnosis and management of PID 
patients. 
 
Tokyo Medical and Dental University received 
consultation on 305 patients with diagnosis of potential 
PID during 2007-2011 (5.1 cases /month) from the 
general physicians across the country. 
 
We evaluated the patients for their clinical symptoms, 
histories, FACS profile, and TREC/KREC, and selected 
candidate genes to be sequenced. Genetic analysis of 
the genes for 207 cases (31.9% of the total cases 
referred through PIDJ) was carried out at KDRI. 83 
unique genes (834 genes in total) were analyzed. 
 
Most of the PID patients were categorized into 
predominantly antibody deficiencies, combined T-cell 
and B-cell immunodeficiencies or well-defined 
Immunodeficiency syndromes, or immune 
dysregulation; while consultation for defective innate 
immunity and complement deficiency were rare.  
 
Molecular diagnosis was established in 29 patients 
(14.0% of 207 cases) through the genetic analysis, 
while responsible gene was not yet identified in 86.0% 
of the cases. These cases were mostly with CVID or 
hypogammaglobulinemia.  
 
We are currently working on the establishment of new 

approaches to determine causative genes for these PID 
patients. 
 
 
562 LARGE-SCALE MUTATION ANALYSIS OF 
PRIMARY IMMUNODEFICIENCY PATIENTS 
BY NEXT-GENERATION SEQUENCING 

A.C. Asplund1, E. Falk2, L. Moens2, Y. Kumar3, C. 
Bauser3, E. Bernatowska4, M. Nilsson2, C.I.E. Smith1 
1Clinical Research Center, Karolinska Institutet, 
Karolinska University Hospital, Huddinge, 
2Department of Genetics and Pathology, Uppsala 
University, Uppsala, Sweden, 3GATC Biotech AG, 
Konstanz, Germany, 4Department of Immunology, The 
Children's Memorial Health Institute, Warszawa, 
Poland 

Introduction: Diagnosing patients with primary 
immunodeficiency diseases (PID) is challenging, since 
more than 179 genes are known to cause PID. Next-
generation sequencing allows identification of disease-
causing mutations in all 179 genes in a single 
sequencing run.  
 
Objective: Making the diagnosis of PID patients 
simpler, quicker and cheaper. 
 
Methods: DNA was restriction enzyme-digested. 
Amplicons were generated using Selector probes to 
produce circularized DNA molecules subsequently 
multiplied through rolling-circle amplification. The 
amplicons were sequenced on Illumina Genome 
Analyser.  
 
Results: In total, all of the 179 PID genes were studied 
using multiplexing in a single run. The sequencing was 
limited to exons and 25 bp of introns on each side of an 
exon, except for eight X-linked genes, which were 
completely sequenced. Thirty-eight patients were 
sequenced and of these 19 served as a training set, since 
they had previously known mutations in a variety of 
PID genes. The other patients have unknown mutations. 
One of them has now been found to have a 
heterozygous STAT3 mutation, confirmed by Sanger 
sequencing in two family members. Sequencing has 
been completed and the analysis of the remaining 
patients will be presented. 
 
Conclusions: We will present the outcome next-
generation sequencing of 179 PID genes in patients 
with known and unknown mutations and describe pros 
and cons of this approach. A major challenge is to 
bioinformatically separate sequencing artefacts from 
true mutations and also from non-disease causing single 
nucleotide polymorphisms. When more than one 
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affected individual from the same family can be 
sequenced it facilitates the analysis. 
 
 
563 A NOVEL MUTATION IN STAT3 GENE IN A 
PATIENT WITH HYPER-IGE SYNDROME 

N. Martínez Pomar1, V. Daza Cajigal1, B. Sánchez 
Sánchez2, E.J. Cañas García3, A. Serra Cabrer1, N. 
Matamoros1 
1Immunology, Hospital Universitario Son Espases, 
Palma de Mallorca, 2Immunology, 3Internal Medicine, 
Hospital Universitario Virgen del Rocio, Sevilla, Spain 

Hyper-IgE syndrome (HIES) is a primary 
immunodeficiency disorder, whose autosomal dominant 
inherited manner is characterized by recurrent skin and 
lung infections, eczema and increased serum IgE level. 
Mutations in the signal transducer and activator of 
transcription factor 3 gene (STAT3) have been 
established as the major cause.  
 
We report a new STAT3 mutation (p.E357A) in a 30 
year-old Spanish women, with a medical history of 
atopic dermatitis, recurrent abscesses, asthma, scaphoid 
fracture, congenital cyst complicated by jaw 
osteomyelitis, and increased serum IgE level.  
 
Direct sequencing analysis showed an amino acid-
changing variation in the DNA-binding domain of the 
STAT3 gene. We identified the transition c.1071A>C 
leading to substitution of glutamic at the amino acid 
position 357 to alanine acid (p.E357A). This change 
was not found in the single nucleotide polymorphism 
database (dbSNP; www.ncbi.nlm.nih.gov/projects/ 
SNP/) and it has never been reported in HIES patients 
before. Furthermore, this mutation was not present in 
60 healthy Spanish individuals. Comparative genomics 
analyses performed by aligning nucleotide sequences of 
different species showed that this residue is perfectly 
conserved. The functional prediction of this variation 
performed by bioinformatics methods encoded in the 
programs Sorting Intolerant from Tolerant (SIFT) and 
Poly-Phen (Polymorphism Phenotyping) predicted 
probably damaging changes. We described a new 
STAT3 mutation (p.E357A), whose functional 
prediction and population screening supported the 
affectation of a highly conserved amino acid sequence 
with a potential adverse disease-associated affect. 
Further studies are needed to elucidate the genotype-
phenotype correlation and provide a clearer insight in to 
the pathogenicity of this mutation. 
 
 
 

574 PLDN DEFICIENCY CAUSES A NEW FORM 
OF HERMANSKY-PUDLAK SYNDROME 
CHARACTERIZED BY ABNORMAL NK 
ACTIVITY AND DEFECTIVE DC 
MATURATION 

A. Prandini1, M. Giacomelli1, S. Caracciolo2, F. 
Colombo2, G. Tabellini3, S. Parolini3, V. Salvi3, S. 
Sozzani3, M.E. Cantarini4, A. Pession4, C.J. Bell5, S.L. 
Hateley5, D.L. Dinwiddie6, N.A. Miller6, S.F. 
Kingsmore6, R. Badolato2 
1Laboratorio di Genetica Molecolare, 'A. Nocivelli', 
Scuola di dottorato in scienze della Riproduzione e 
dello Sviluppo, Università, Trieste, 2Clinica Pediatrica, 
3Scienze Biomediche e Biotecnologie, Università, 
Brescia, 4Onco-ematologia Pediatrica e Terapia 
Cellulare, Università, Bologna, Italy, 5National Center 
for Genome Resources, Santa Fe, NM, 6Children's 
Mercy Hospital, Kansas City, MO, USA 

Introduction: Partial albinism is a congenital condition 
often associated with immunodeficiency in a 
heterogeneous group of autosomal recessive disorders 
such as Hermansky-Pudlak type 2, Chediak-Higashi, 
Griscelli syndromes and p14 deficiency. Patients with 
these diseases share similar defects involving proteins 
that regulate the exocytosis process in the secretory 
lysosomes that are characterized by 
immunodeficiencies that are associated to functional 
defects of T and NK lymphocytes.  
 
Objectives: To evaluate genetic and biological 
evidence of a recessive disorder akin to, but distinct 
from HPS2 and CHS1, in 17yo female patient 
presenting oculocutaneous albinism, leukopenia and 
recurrent skin infections, without hemorrhagic 
episodes.  
 
Methods: We performed a deep sequencing on the 
coding genome (exome) through a 44-fold enrichment 
of 37.7 million of nucleotides from genomic DNA. The 
procedure generated 171 billion sequences that lead to 
an average, uniquely aligned coverage of 135-fold. 
Patients leucocytes were analyzed for both cell surface 
markers and cytolytic activity founding relevant 
abnormalities. Finally we restored one of this 
parameters trasfecting wild-type gene into patients NK 
cells. 
 
Results: We identified a novel homozygous nonsense 
mutation which had high likelihood of pathogenicity, 
c.232C>T (p.Q78X), in exon 3 of pallidin. NK cells had 
increased CD107a surface expression and an 
intermediate expression of CD63. Monocytes-derived 
DC showed similar pattern, underlying an abnormal 
expression and localization of lysosomal markers. 
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Conclusion: PLDN deficit is now associated with 
Hemansky-Pudlak syndrome type 9. Main clinical signs 
are partial albinism and mild immunodeficiency 
without bleeding. In vitro we observed an impairment 
of NK activity and of DC maturation. 
 
 
586 MOLECULAR ANALYSIS OF CHRONIC 
GRANULOMATOUS DISEASE CAUSED BY 
DEFECTS IN NCF-2: THE GENE ENCODING 
THE P67-PHOX 

M. Badalzadeh1, F. Fattahi1, S. Tajik1, M.R. 
Fazlollahi1, M.H. Bemanian2, F. Behmanesh3, M. 
Movahedi1, M. Houshmand4, Z. Pourpak1 
1Immunology, Asthma & Allergy Research Institute/ 
Tehran University of Medical Sciences, Tehran, 
2Department of Pediatrics, Division of Allergy and 
Immunology, Shahid Sadoughi Hospital, School of 
Medicine, Shahid Sadoughi University of Medical 
Science, Yazd, 3Department of Immunology and 
Allergy, Ghaem Hospital, Mashhad University of 
Medical Sciences, Mashhad, 4Department of Medical 
Genetics, National Institute of Genetic Engineering and 
Biotechnology (NIGEB), Tehran, Iran 

Introduction: Chronic granulomatous disease (CGD), 
a rare inherited primary immunodeficiency disorder, is 
caused by mutation in any one of the gene encoding 
components of nicotinamide adenine dinucleotide 
phosphate NADPH)-oxidase enzyme. NCF2 gene 
(encoding P67-phox component) is one of them and its 
mutation is less common form to cause CGD (around 5-
6%).  
 
Objective: Here, we assessed mutation analysis of 
NCF2 in 4 CGD patients resulted in p67-phox defect in 
Iran.  
 
Methods and Results: These patients showed classical 
CGD symptoms. NCF2 sequence analyses revealed two 
different homozygous mutations including a nonsense 
mutation in exon 4, c.304C>T (Arg102X) in one case 
and a CA deletion in exon 13 (Leu346fsX380) in one 
brother and sister, the latter is a new mutation which 
has not been reported in previous studies. In another 
patient in whom the attempts to amplify exon 2 
individually from genomic DNA were unsuccessful, 
PCR amplification of exon 2 revealed no band of this 
exon on agarose gel. A PCR amplification mix of exon 
2 and exon 7, with an internal control, confirmed the 
lack of exon 2 in this patient.  
 
Conclusions: Although a gross deletion in other exons 
of NCF2 has been previously reported, a large deletion 
encompassing exon 2 has been not reported yet. 

623 HETEROGENEITY OF DEFECTIVE 
GERMINAL CENTER REACTIONS IN CVID 
PATIENTS 

S. Unger1, M. Seidl2, J. Böhm3, K. Schrenk1, C. Wehr1, 
S. Goldacker1, A. Schmitt-Gräff4, M. Werner4, K. 
Warnatz1 
1CCI, University Medical Centre Freiburg, 2CCI, 
Institute of Pathology, University Medical Center 
Freiburg, Freiburg im Breisgau, 3Institute of 
Pathology, University Medical Center Aachen, Aachen, 
4Institute of Pathology, University Medical Center 
Freiburg, Freiburg im Breisgau, Germany 

Introduction: In most CVID patients defective 
antibody production is accompanied by normal 
numbers of naïve but low or even absent numbers of 
circulating class switched memory (cs-mem) B cells 
and plasmablasts. As differentiation into high affinity 
antibody secreting plasma cells and cs-mem B cells 
depends on adequate germinal center (GC) reactions, a 
disturbed GC is expected in CVID.  
 
Objective: To study defects in GC reactions of CVID 
patients by combined immune-histomorphologic and 
flowcytometric examination. 
 
Methods: Immunohistochemical studies were 
performed on lymph node biopsies from seven CVID 
patients. Three patients were additionally investigated 
by flowcytomety.  
 
Results: All tissue samples showed structurally 
abnormal GC formation with hyperplastic, ill-shaped 
GC, some granulomas and absent GC in one case. In 
two patients with GC formation normal 
CD10+CD77+CD44lowBCRlow GC-B cells were 
present, but not in the patient with absent GC. 
Interestingly, GC-B cells exhibited an impaired 
upregulation of CD86. Irrespective of the presence of 
GCs however very few IgD-IgM-27+ cs-mem B cells 
and plasma cells were detectable.  
 
In addition, T cell analysis revealed an expansion of 
PD-1+ CD4 and CD8 T cells. CXCR5hiPD-1hi T 
follicular helper cells were present in all three examined 
lymph nodes. 
 
Conclusions: We describe several distinct patterns of 
disrupted GC formation in CVID patients. While 
centroblasts and centrocytes are still present in most 
patients, memory B cells and plasma blasts are clearly 
diminished suggesting rather a failure of the output than 
the formation of GC in CVID. The B cell changes are 
associated with local alterations of T cell homeostasis. 
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631 PRF1 A91V MISSENSE MUTATION 
ASSOCIATED TO MUNC 13-4 
POLYMORPHISMS MAY PREDISPOSE TO 
HAEMOPHAGOCYTIC 
LYMPHOHISTIOCYTOSIS (HLH) 

G. Bruno1, S. Cannella1, A. Trizzino1, C. Mosa1, P. 
Farruggia1, A. Trizzino1, G. Guggino2, F. Dieli2, P. 
D'Angelo1 
1Hemathology - Oncology Unit, Civico Hospital, 
2Hemathology, University of Palermo, Palermo, Italy 

Introduction: HLH is a rare immune disorder 
characterized by an overproduction of inflammatory 
cytokines. Disease causing mutations have been 
identified in the genes encoding Perforin 1 (PRF1), 
Munc 13-4, syntaxin 11 and Munc 18-2 . Secondary 
forms are triggered by infections, malignancies and 
autoimmune diseases.  
 
Objective: We investigated A91V-PRF1 and 12 Munc 
13-4 SNPs as factors predisposing to secondary forms 
of HLH.  
 
Methods: Ten families in which the index case fulfilled 
the Histiocyte Society diagnostic criteria were studied.  
 
Results: Four patient were compound heterozygotic or 
homozygotic for PRF1 mutations. One patient was 
compound heterozygotic for Munc 13-4 mutations. The 
five remaining patients were not distinguishable by the 
others for clinical or laboratory findings. A complete 
sequencing of PRF1 prompted us to identify a single 
heterozygous missense mutation 272 C>T leading to 
A91V exchange. No others pathogenic mutations have 
been identified in the other genes. A91V is the most 
common substitution in PRF1 (3-17% of controls). His 
pathogenetic role has been debated with many 
researchers concluding for a simple polymorphism. We 
detected in 3 out of 5 patients, twelve polymorphisms 
of Munc 13-4 (154[-19] g>a, 261[+26] c>g, 388[+81] 
g>a, 388[+122] c>t, 570[-60] t>g, 888 G>C, 
1389[+36] g>a, 1992[+5] g>a, 2447[+144] c>t, 2599 
A>G, 2830[+37] c>g, 3198 A>G), as identified by 
Filipovich, predisposing to macrophage activation 
syndrome in patients with juvenile rheumatoid arthritis.  
 
Conclusions: We strongly believe that A91V is a 
susceptibility factor to secondary HLH that must be 
associated to others genetic variants and strong 
environmental stress to cause HLH. 
 
 
 
 

638 MODELING RETICULAR DYSGENESIS IN 
ZEBRAFISH 

A. Rissone1, G.J. Jagadeesh1, K. Simon1, K. Bishop1, 
M. English1, T. Blake1, R. Sood1, F. Candotti2 
1NHGRI/NIH, 2Genetics and Molecular Biology 
Branch, NHGRI - NIH, Bethesda, MD, USA 

Introduction: Mutations in the AK2 gene in humans 
cause reticular dysgenesis, an autosomal recessive form 
of severe combined immunodeficiency characterized by 
an early differentiation arrest in the granulocyte lineage 
and impaired lymphoid maturation. RD is extremely 
rare and no mouse models of the disease are currently 
available.  
 
Objectives: To study the role of AK2 in development 
of the lympho-hematopoietic system, we set out to 
generate a zebrafish model of reticular dysgenesis.  
 
Aims: To characterize the physiological expression of 
AK2 in zebrafish and define the effects of AK2 
deficiency on the development of hematopoietic and 
lymphoid lineages.  
 
Methods: We injected zebrafish embryos with 
morpholino oligomers specific for the two AK2 
isoforms and analyzed the serial expression pattern of 
several hematopoietic markers in developing AK2 
morphants.  
 
Results: The downregulation of both AK2 isoforms 
phenocopied the human disease and resulted in strong 
reduction of developing lymphocytes. Interestingly, in 
situ hybridization and O-dianisidine staining indicated 
that erythroid development was affected in AK2 
morphants during primitive hematopoiesis, while 
myeloid development was conserved. In addition, in 
situ hybridization studies of markers of zebrafish 
definitive hematopoiesis showed abnormalities 
distributed among all hematopoietic lineages suggesting 
a broad role of AK2 in zebrafish hematopoiesis.  
 
Conclusions: Our data provide new insights into the 
AK2 function and indicate that zebrafish represents a 
good model for studying the molecular mechanisms 
involved in reticular dysgenesis. 
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667 CASE REPORT: INFLAMMATORY BOWEL 
DISEASE CROHN´S-LIKE, LIVER CIRRHOSIS, 
RECURRENT BLEPHARITIS AND NAIL 
HYPOPLASIA IN AN 6 YEAR OLD BOY 

M. Piquer1,2, L. Alsina1,2, M. Alvaro1,2, M.A. Martin-
Mateos1,2, F. Casals3,4, P. Awadalla3, A.M. Plaza1,2, J. 
Martín de Carpi5, M. Juan2,6, J.I. Aróstegui2,6 
1Pediatric Allergy and Clinical Immunology, Hospital 
Sant Joan de Déu, 2Functional Unit of Immunology, 
Hospital Sant Joan de Déu - Clínic, Barcelona, Spain, 
3Département de Pédiatrie, Faculté de Médecine, 
Université de Montréal, Centre de Recherche Du 
Centre Hospitalier Universitaire Sainte-Justine, 
Montreal, QC, Canada, 4Institut de Biologia Evolutiva 
(UPF-CSIC), CEXS-UPF-PRBB, 5Gastroenterology, 
Hospital Sant Joan de Déu, 6Immunology, Hospital 
Clínic, Barcelona, Spain 

Introduction: Often immune defects are associated to 
complex genetic alterations. We present one of these 
complex cases.  
 
Case report: 6 years old (yo) boy with inflammatory 
bowel disease Crohn´s-like, liver cirrhosis and severe 
chronic skin and mucosal disorders. 9yo brother with 
low height, 8yo sister with celiac disease. At 5 and 6yo, 
he developed pneumonia. From 4 to 5yo treated with 
growth hormone. Mild psychomotor retardation.  
 
Since 6mo purulent recurrent blepharoconjunctivitis 
only partially improved with antibiotics, alternating 
with diarrhea and rectal prolapse. Bloody severe 
diarrhea at 5yo responding to infliximab.  
 
One year later, severe diarrhea (with 
fever+anemia+malnutrition) led to prescribe total 
parenteral nutrition, serum albumin, adalimumab and 
packed erythrocytes. Progressive worsening with 
hypoproteinemia, liver failure, and respiratory distress 
with severe hypoxemia preceded exitus due to massive 
pulmonary haemorrhage.  
 
Lab results: Microcytic hypochromic anemia, 
lymphopenia and high IgA level. Most of the 
immunological tests were normal (DHR test, TIR 
pathway test). Enzyme activity and plasma 
concentration of CCL18/PARC quitotriosidasa: normal. 
 
Normal karyotype (46, XY). 
 
Analysis RMRP gene (exon 1): detected 2 heterozygous 
genetic variants, c.156 G->C and c.177 C-->T, 
polymorphisms. 
Telomeric study: average size 10.5kbp. Whole exome-
capture and sequencing (WES) in progress. 

Conclusions: A complex case report is presented: 
although primary immunodeficiency is a possibility, 
immune deviation is just a part of the clinic. The 
suspected diagnosis of immunodeficiency associated 
with autoimmune disease has not been clearly 
demonstrated, although we hope that WES allows us to 
suggest which genes may be involved, explaining at 
least the pathogenesis (maybe partially). 
 
 
673 A CASE OF POSSIBLE ACQUIRED C1 
ESTERASE DEFICIENCY WITH ANTIBODY 
DEFICIENCY 

A. Herwadkar, H. Alachkar, V. Doran-Johnson 

Immunology, Salford Royal Foundation Trust, Salford, 
UK 

Acquired angioedema due to C1 esterase deficiency is a 
rare cause of angioedema. We would like to describe a 
possible case in a patient with antibody deficiency.  
 
A 54 year old lady with MGUS since 1999 was referred 
to the Immunology department in 2001 with a history 
of recurrent upper and lower respiratory infections for 
last 10 years. Following initial investigations, the 
diagnosis of antibody deficiency was made and she was 
started on immunoglobulin replacement therapy.  
 
She has had recurrent upper and lower abdominal pain 
which was investigated by the gastroenterologists. In 
the last 12-18 months, the pattern of the abdominal 
episodes had changed, becoming more episodic and the 
diagnosis was re-visited in the light of this new change.  
 
The possibility of acquired C1 INH deficiency as a 
cause of her recurrent, episodic abdominal pain was 
considered. On direct questioning, she had never had 
any unexplained peripheral angioedema or angioedema 
affecting mucosal surfaces.  
 
Despite having undetectable C4 levels, low C1q, she 
had normal C1 Inhibitor concentration and functional 
activity making the diagnosis debatable. However, in 
view of her clinical presentation, which was highly 
suggestive of C1 INH deficiency, she was given a trial 
of C1 INH concentrate during one acute abdominal 
episode. We report with great interest that she made a 
dramatic clinical response to the infusion. She is now 
managed empirically as a case of suspected C1 INH 
deficiency.  
 
Conclusion: This case has reiterated that a high degree 
of clinical suspicion is often required in the diagnosis of 
suspected angioedema due to C1 INH deficiency. 
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707 OTOLOGIC INVESTIGATION IN PRIMARY 
IMMUNODEFICIENCY PATIENTS 

A. Ghajar1, A. Aghamohammadi1, A. Kouhi2, M. 
Afarideh1, H. Abolhassani1, A. Hirbod-Mobarake1, S. 
Shahinpour1, N. Rezaei1 
1Research Center for Immunodeficiencies, Children’s 
Medical Center, Tehran University of Medical 
Sciences, 2Department of Otorhinolaryngology, Head 
and Neck Surgery, Tehran University of Medical 
Sciences, Tehran, Iran 

Introduction: The main clinical presentation of 
patients with Primary immunodeficiency (PID) 
incorporate upper and lower respiratory tract infections. 
 
Objective: Accordingly clinical findings suggest the 
idea that hearing loss associated with upper respiratory 
tract infection might be a relatively common outcome 
in patients with PID. 
 
Methods: All of the patients underwent a thorough 
Otologic examination using an operating microscope, 
tuning fork tests, pneumatic otoscope and Audiologic 
tests including pure tone audiometry and speech 
audiometry. Bone- and air-conducting hearing 
threshold, speech reception threshold, speech 
discrimination score were measured as well as 
impedance audiometry parameters. 
 
Results: Otologic complications were detected in 31 
out of 57(54.4%) patients. Conductive hearing loss 
(CHL) was the chief otologic complication(23 out of 
31, 74.2%) amongst PID patients followed by 
Sensorineural hearing loss (SNHL) which was present 
in 7 cases (22.6%). From a total number of 24 patients 
diagnosed with CVID 10 patients (41.6%) suffered 
from CHL, 5 patients (20.8%) met the criteria for 
diagnosis of SNHL. Seven out of 16 patients(43.7%) in 
XLA demonstrated the clinical manifestations of CHL, 
along with 2 patients (12.5%) with SNHL. Amongst 
patients with HIGM and AT, 20% were observed 
having CHL. In the case of IgA Deficiency Syndrome a 
remarkable 3 out of 6 patients (50%) had CHL.There 
was a remarkable Correlation between delay of 
diagnosis and Otologic Impairment (P= 0.033). 
 
Conclusions: Since high prevalence of hearing loss in 
patients with PID, a systematic thorough Otological 
Investigation as a part of the clinical examination of the 
aforementioned patients is genuinely recommended. 
 
 
 
 

710 COMPARISON OF T CELL RESPONSE IN 
CHILDREN ALLERGIC TO COW'S MILK 
PROTEINS WITH ACTIVE DISEASE AND IN 
REMISSION 

S. Corrente1, V. Pacciani1, E. Monteferrario2, R. 
Silenzi2, D. Roma2, R. Moretti2, V. Moschese2, F. 
Angelini2, L. Chini2 
1Department of Pediatrics, University of Rome Tor 
Vergata, Children's Hospital Bambino Gesù, 2Division 
of Pediatrics, Univerisity of Tor Vergata, Rome, Italy 

Introduction: Cow's milk protein allergy (CMPA) 
affects 2-6% of children. The majority of them outgrow 
their allergy before their third year of life but a small 
percentage has a persistent CMPA. Among the proteins, 
α-casein, α-lactoalbumin (ALA), and β-lactoglobulin 
(BLG), the main allergen is considered BLG.  
 
Aim: To compare T cell responses to CMP in children 
with CMPA (Group I) and in those who outgrown 
CMPA (Group II).  
 
Methods: 22 children (Group I n=13 and Group II 
n=9), divided according to age ( < 3, 3-6 and 6 yrs) and 
15 healthy controls (HC), were enrolled. T cells 
proliferation to CMP was measured by [3]H-thymidine 
incorporation. Th1 an Th2 cytokines profile were 
measured in PBMC's culture supernatants after 7 days 
of stimulation with CMP, by Bioplex.  
 
Results: Both groups showed proliferation to ALA and 
BLG higher than HC, whereas the response to casein 
was very low in all children. Interestingly, the 
difference between Group I and II was significant, both 
for ALA and BLG, only in the subgroup 3-6 y. Both 
groups showed cytokines secretion after T cell 
stimulation with CMP, but in 4 patients, with severe 
allergic manifestations, we observed a striking increase 
of Th2 cytokine (IL-5 mean value: 38.99 pg/ml and 
52.53 pg/ml; IL-13 mean value: 152.11 pg/ml and 
154.37 pg/ml, respectively for ALA and BLG).  
 
Conclusion: Our preliminary data could suggest that 
cytokines secretion to CMP might be a marker of 
severe allergy and T cells proliferation, in selected 
patients might be usefull to follow up tolerance 
acquisition. 
 
 
712 SAFETY ASSESSMENT OF CRY2AB 
PROTEIN IN GENETICALLY MODIFIED 
CROPS: DIGESTIBILITY ASSAY AND IGE 
EVALUATION 

S. Kamle1, A. Ojha2, A. Kumar3 
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Insecticidal crystal proteins are being expressed into 
several genetically modified crops and are 
progressively gaining momentum. Many of them are 
undergoing field tests and scheduled for early release, 
need to have no allergenic or residual effect and should 
be safe for consumption. This study details safety 
assessment of Cry2Ab protein, being expressed in 
genetically modified cotton. A highly purified Cry2Ab 
protein, sourced from a recombinant clone was 
subjected to simulated gastric and intestinal fluid assay, 
showed complete degradation in 20 seconds. In 
addition, an enzyme linked immunosorbent assay was 
done to ascertain the presence of IgE in sera of Balb/c 
mice, exposed intraperitoneally for 21 days, 100 µg 
/day (dose concentration), to either purified Cry2Ab 
protein or transformed cotton seed extract (10% 
homogenate). No adverse effect on behavior or 
mortality was seen in the experimental animals. This 
concludes that Cry2Ab protein implies no immunogenic 
potency and hence crops expressing Cry2Ab are safe 
for consumption. 
 
 
724 NEW PROGNOSTIC LABORATORY 
PARAMETERS AND USE OF INTRAVENOUS 
IMMUNOGLOBULIN G REPLACEMENT FOR 
SEVERE H1N1 INFECTIONS IN CHILDREN 

B. Gokturk1, S. Pekcan2, M. Emiroglu3, S.N. Guner4, 
M. Kırac1, S. Keles1, H. Artac5, I. Reisli1 
1Necmettin Erbakan University, Meram Medical 
Faculty, Department of Pediatric Allergy and 
Immunology, 2Necmettin Erbakan University, Meram 
Medical Faculty, Department of Pediatric 
Pulmonology, 3Necmettin Erbakan University, Meram 
Medical Faculty, Department of Pediatric Infectious 
Diseases, 4Department of Pediatric Immunology and 
Allergy, 19 Mayıs University Medical Faculty, 
5Department of Pediatric Immunology and Allergy, 
Selcuk University, Selcuklu Medical Faculty, Konya, 
Turkey 

Introduction: Novel pandemic H1N1 was first 
identified in April 2009 in Mexico and spread rapidly to 
Turkey after 27 June 2009. Data concerning clinical 
course and appropriate treatment of severe influenza are 
insufficient for immunodeficient patients.  
 
Objective: We aimed to evaluate the features and 
prognostic factors of the children with H1N1, and 

whether if IVIG replacement could aid for a better 
outcome.  
 
Methods: Fiftyfive hospitalized children with 
laboratory-confirmed H1N1 were evaluated 
retrospectively. Data were extracted from files and 
electronic medical records.  
 
Results: The median age was 71(1-216)months, 45% of 
them were under 5 years of age and 65.4% had 1 or 
more underlying disorders. Thirty percent of evaluated 
patients had one of the primary immunodeficiency 
disorders. Respiratory complications were seen in 
72.7% of children. Mortality rate was 9%. Suprisingly, 
none of the 6 patients with primary immunodeficiency 
who are on regular IVIG replacement needed intensive 
care unit and died. Eightythree percent of patients who 
needed mechanichal ventilation(p< 0.001), 27.7% of 
patients who needed oxygen support(p=0.002) died. 
The mortality rate of patients who admitted with 
neurological symptoms was higher(p=0.012,odds 
ratio:17.25,CI:2.19-13.9). Mortality rate was 
significantly higher in patients with thrombocyte counts 
< 165500/mm3(sensitivity:79.6%,specificity:83.3%), 
with ALT 
levels>50.5U/l(sensitivity:83.3%,specificity:89.8%).  
 
Conclusions: Our study is important while it is the first 
one which showes the course of primary 
immunodeficient children with H1N1 infection who 
were on regular IVIG replacement. A trial of high-dose 
IVIG may be a useful adjunctive therapy in severe 
H1N1 influenza, particularly in the 
immunocompromised patients. Thrombocytopenia, 
high ALT, neurologic symptoms, hypoxia are detected 
as poor prognostic factors. 
 
 
732 ETIOLOGICAL STUDY OF ENTERIC 
VIRUSES AND GENETIC DIVERSITY OF 
NOROVIRUS, SAPOVIRUS, ADENOVIRUS AND 
ASTROVIRUS IN CHILDREN WITH DIARRHEA 
IN CHONGQING, CHINA 

H. Xu, Z. Ren 

Department of Infectious Diseases and 
Gastroenterology, Children's Hospital of Chongqing 
Medical University, Chongqing, China 

Introduction: Enteric viruses are considered the major 
causes of diarrhea in children less than 5 years old. 
Identifying the viral agents is critical in developing 
effective preventive measures.  
 
Objective: To determine the prevalence of common 
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enteric viruses in children with diarrhea less than 5 
years old in Chongqing, China.  
 
Method: Five hundred fecal samples from August to 
November of 2010 were collected from children less 
than 5 years old with diarrhea in Children's Hospital of 
Chongqing Medical University. Antigen of rotavirus A 
were tested with a colloidal gold device. Rotavirus B 
and C, norovirus GI and GII, adenovirus, sapovirus and 
astrovirus by RT-PCR. Sequences of PCR products  ere 
phylogenetically analyzed to determine the genotypes. 
Results: Enteric viruses were detected in 282/500 
samples presented with acute diarrhea 277/477(58.1%) 
and persistent diarrhea 5/23(21.7%). In 477 samples 
from acute diarrhea, rotavirus A was identified in 132 
cases (27.7%) followed by norovirus GII in 130 cases 
(27.3%), adenovirus in 30 cases (6.3%), sapovirus in 9 
cases (1.9%) and astrovirus in 1 case (0.2%). Viruses 
were positive in 5/23 cases with persistent diarrhea. For 
norovirus GII, GII/4 was the predominant genotype. 
Sapovirus was classified into 4 genotypes and GI/1 was 
predominant. For adenovirus, type 41 was the 
predominant strain. No rotavirus B, rotavirus C or 
norovirus GI were found in any samples. Conclusions: 
Enteric viruses are major causes of diarrhea in children 
younger than 5 years old in Chongqing. Rotavirus A is 
the most common etiological agent follow by norovirus. 
 
 
735 SIGNIFICANCE OF REGULATORY T 
CELLS, NK CELLS AND NKT CELLS IN 
PERIPHERAL VENOUS BLOOD OF CHILDREN 
WITH CHRONIC HEPATITIS B VIRUS 
INFECTION 

H. Xu, Y. Kong 

Department of Infectious Diseases and 
Gastroenterology, Children's Hospital of Chongqing 
Medical University, Chongqing, China 

Background and aims: The cellular immune 
mechanism of chronic hepatitis B （CHB） is not 
fullly understood. The roles of the 
CD4+CD25+Foxp3+regulatory T cells (Treg), CD3-

CD16+CD56+NK cells and CD3+CD16+CD56+NKT 
cells, and the potential relationship in pediatric subjects 
of Asymptomatic HBV carriers (AsC) and CHB should 
be clarified.  
 
Methods: Fresh peripheral venous blood samples were 
obtained from 36 cases of AsC, 21 cases of CHB and 
33 healthy countparts. The number and distribution of 
CD4+CD25+Foxp3+Treg cells, CD3-CD16+CD56+NK 
cells and CD3+CD16+CD56+NKT cells were analyzed 
by flow cytometry. Liver function and HBV DNA level 
were determined for each patient. 

Results: Compared with normal control, 
CD4+CD25+Foxp3+Treg cells were rised significantly 
（P< 0.05）in peripheral venous blood in children with 
CHB, and the frequency was positively correlated with 
total serum bilirubin (Tbil) (r=0.223, P=0.015). While, 
CD3-CD16+CD56+NK cells and 
CD3+CD16+CD56+NKT cells were significantly lower 
than that of normal control (P< 0.05). The frequency of 
CD3-CD16+CD56+NK cells was negatively correlated 
with serum alanine aminotransferase (ALT) and 
aspartate aminotransferase (AST) (r=-0.605 and -0.540, 
P =0.013 and 0.031, respectively), and 
CD3+CD16+CD56+NKT cells was negatively correlated 
with Tbil (r=-0.616，P =0.011). 
 
Conclusions: Treg cells, NK cells and NKT cells are 
related to liver cell damage and they are obviously 
associated with the progress of the disease. Treg cells 
are potentially involved in the immune tolerance in 
HBV infected-children and chronicity of the hepatitis B 
through suppression of NK cells and NKT cells. 
 
 
738 COMMON VARIABLE 
IMMUNODEFICIENCY IN ADULT PATIENT 
WITH CHRONIC PULMONARY OBSTRUCTIVE 
DISEASE - CASE REPORT 

J. Kołodziejczyk1, M. Graczyk1, K. Napiorkowska1, M. 
Wojciechowska2, Z. Bartuzi1 
1Clinic of Allergology, Clinical Immunology and 
Internal Disease, 2Department of Health Policy and 
Social Security, Collegium Medicum in Bydgoszcz 
Nicolaus Copernicus University in Torun, Bydgoszcz, 
Poland 

Introduction: Primary immunodeficiency is a disorder 
often forgotten by physicians. Without a precise 
diagnosis it is impossible to treat patient efficiently. It is 
always important to think about those disorders in 
differential diagnosis in patients with recurrent 
infections.  
 
Objective: Common variable immunodeficiency 
(CVID) is a heterogeneous group of primary 
immunodeficiency disorders characterized by defective 
antibody production, low levels of serum 
immunogobulins and increased susceptibility to 
infection. COPD is a frequent disease of respiratory 
tract in adults especially in tabacco smokers. 
 
Aims: Presenting a case of delayed diagnosis of CVID 
in patient with COPD.  
 
Case report: The patient was a 58-years-old male who 
was admitted to Department and Clinic of Allergology, 
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Clinical Immunology and Internal Diseases with 
exacerbation of chronic obstructive pulmonary disease, 
with recurrent serious infections of respiratory tract, 
after segmentectomia of left lung because of 
inflammatory tumor, smoking tabacco (more than for 
30 years, 2 packs per day), chronic sinusitis, 
lymphadenopathy, splenomegaly, chronic pain of joints 
and changes in digestive tract. Screening tests of serum 
immunoglobulin showed decreased concentrations of 
three types of immunoglobulin: IgA < 20mg/dl, IgG < 
75 mg/dl, IgM < 20 mg/dl. Lymphocytes 
immunophenotypisation revealed inverse CD4+/CD8+ 
T cell ratio: 0,58, decreased number of B cell: 4,21% 
(0,035/ul).  
 
Conclusion: The most important issue addressed in our 
report was frequent misdiagnosing CVID with 
complication of recurrent infection seen in lung tissue 
in the course of this disease especially in patient with 
other chronic lung disease. 
 
 
743 AN IMPORTANT DIAGNOSIS TO 
CONSIDER IN RECURRENT MENINGITIS 

N. Verma1, V.J. Lund2, L.E. Savy3, I. Cropley4, R. 
Chee1, S.L. Seneviratne1 
1Department of Clinical Immunology, Royal Free 
Hospital, 2Department of Rhinology, Royal National 
Throat, Nose and Ear Hospital, 3Department of 
Radiology, 4Department of Infectious Diseases, Royal 
Free Hospital, London, UK 

Introduction: Meningitis, a potentially life threatening 
illness requires prompt recognition and treatment. 
Recurrent meningitis necessitates detailed 
investigations to try and identify the underlying cause.  
 
Objectives: We describe two cases of recurrent 
meningitis due to an underlying anatomical skull base 
abnormality.  
 
Method: Two adult patients with a history of recurrent 
meningitis were seen in our department for exclusion of 
an underlying immunodeficiency.  
 
Results: Patient-1: 49-year-old male, presented with 4 
episodes of meningitis. Evaluation of his immune 
system showed only MBL deficiency. CT and MRI 
head imaging was normal but a coronal CT sinus scan 
showed a defect in the anterior skull base adjacent to 
the vertical attachment of the middle turbinate, a 
relatively common site for 'congenital' defects. The 
defect was surgically repaired by an endonasal 
endoscopic route.  

Patient-2: 24-year-old male, had 2 episodes of 
pneumococcal meningitis, the first being associated 
with pneumonia. His medical history included Crohn's 
disease and autoimmune hepatitis requiring low dose 
maintenance oral steroids. A CT head scan was normal 
but further imaging of the sinuses showed a prominent 
right agger nasi ethmoid air cell extending up to the 
skull base with surrounding sclerotic thickened bone 
and opacification within. This was surgically drained. 
Borderline low IgG and low serotype-specific anti-
pneumococcal antibodies were found; Pneumococcal 
antibiotic prophylaxis and Pneumococcal vaccination 
were given as a preventative measure.  
 
Conclusion: Anatomical skull base abnormalities are 
an important cause to be excluded in patients with a 
history of recurrent meningitis. Surgical correction of 
such defects effectively eliminates the risk of further 
episodes. 
 
 
744 THE ANALYSIS OF ANTI- CCP 
ANTIBODIES AND ITS ACTIVATION IN 
PATIENTS WITH ARTHRITIS RHEUMATOID 

R. Saghiri, M. Ebrahimi, R.P. Sharif 

Biochemistry, Institute Pasteur of Iran, Tehran, Iran 

Introduction: Rheumatoid Arthritis (RA) is a chronic 
systemic autoimmune disease. Antibodies directed to 
citrullinated proteins provide this ability. The most 
sensitive assay to detect these antibodies is the so-called 
anti- cyclic citrullinated peptide (CCP) enzyme - 
Linked immunosorbent assay (ELISA) assay. The 
objective of this syudy was to investigate the presence 
and prediction value of Anti- CCP in RA patients and 
evaluate its sensitivity and specificity comparing to that 
of classic laboratory tests, CRP and RF.  
 
Material methods: The serum of 84 patients with RA 
and 80 healthy control subjects were enrolled into the 
study. A blood sample was withdrawn from each 
subject. Serum sample were prepared and stored at -
200C until assayed for Anti-CCP . CPR, and RF. The 
Anti-CCP , RF and CRP Levels in the serums were 
assayed by ELISA and agglutination procedure, 
respectively.  
 
Results: Our results provided evidence that Anti-CCP 
level was significantly higher in patients with RA 
comparing to that of corresponding controls, 
respectively 165.29 ± 120.75 IU/L, 4.31±4.07 IU/L (p< 
0.0001)and is higher in female than men, respectively 
84.52%, 15.47%. we find no significant relationship 
between Anti-CCP and age. Anti-CCP was found to 
have the highest sensitivity and specificity (91%-91%) 
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comparing to the other two tests (RF ,CRP). The latter 
tests were found to have (47%- 90%) and (27%- 75%) 
sensitivity and specificity, respectively.  
 
Conclusions: Anti-CCP can be detected early in the 
disease in unselected early arthritis patients. It is 
recommended to use RF test together with Anti-CCP 
antibodies detection, in RA patients to ensure a higher 
diagnostic effectiveness. 
 
 
746 PIDEXPERT - DECISION SUPPORT 
SYSTEM FOR PRIMARY 
IMMUNODEFICIENCIES- AN UPDATE 

C. Samarghitean1, K. Iltanen2, M. Helminen3, M. 
Vihinen1,4 
1Institute of Biomedical Technology, University of 
Tampere, 2Computer Sciences, School of Information 
Sciences, University of Tampere, 3Science Center, 
Tampere University Hospital, Tampere, Finland, 4Lund 
University, Lund, Sweden 

Introduction and objective: PIDexpert is a medical 
expert system [1], which aims to assist physicians in 
diagnosis of primary immunodeficiencies. These 
diseases are often difficult to diagnose because of 
similar and overlapping symptoms in many disorders 
and patients go often underdiagnosed.  
 
Methods and results: The system uses information 
about primary immunodeficiencies, and the clinical and 
laboratory parameters a physician should take into 
consideration. PIDexpert generates diagnosis 
suggestions using the inference engine based on nearest 
neighbour methods of pattern recognition. The 
knowledge base is built using data and facts from 
several sources including: IDR (ImmunoDeficiency 
Resource, http://bioinf.uta.fi/idr/), IDdiagnostics 
(http://bioinf.uta.fi/IDdiagnostics), IDbases 
(http://bioinf.uta.fi/base_root/) [2], from classification 
and network analysis 
(http://bioinf.uta.fi/PID_classification/) [3], clinical 
guidelines, literature and medical experts.  
 
Conclusions: PIDexpert can help as an aid to PID 
diagnosis for specialists or non-specialists. It can also 
be useful in the medical education of personnel or 
medical students and as a research tool.  
 
References:  
 
[1] Samarghitean C, Vihinen M. Medical expert 
systems, Current Bioinf 2008, Jan (3): 56-65 
 
[2] Samarghitean C, Vihinen M, Bioinformatics 

services related to diagnosis of primary 
immunodeficiencies. Curr Opin Allergy Clin Immunol 
2009, 9(6):531-536  
 
[3] Samarghitean C, Ortutay C, Vihinen M, Systematic 
classification of primary immunodeficiencies based on 
clinical, pathological and laboratory parameters, J 
Immunol 2009, 183(11):7569-75 
 
 
747 THE INTERACTION OF THE 
CYTOSKELETON WITH 
HISTOCOMPATIBILITY MOLECULES ON 
TROPHOBLAST CELLS: RELEVANCE FOR 
FOETO-MATERNAL TOLERANCE 

P. Jain, A. Blanch, A. Jabeen, S. Miya Hakam, P. 
Laissue, N. Fernandez 

University of Essex, Colchester, UK 

Introduction: Humans mothers and the conceptus are 
genetically different. Multiple mechanisms underlie the 
tolerance shown by the maternal immune system. One 
of these involves the selective expression of membrane 
bound Human Leukocyte Antigen (HLA) receptors 
embedded in the cell surface as integral glycoproteins. 
The behaviour of the HLA receptors at the cell surface 
would require the active involvement of the 
cytoskeleton and this might be an essential requirement 
for their expression in early pregnancy. Actin 
reorganization to form a non-polarized state aids 
trophoblast attachment in the complex signalling 
process of apposition, adhesion and invasion.  
 
Aims: We focus on the presence, physical association 
and co-localisation of actin microfilaments, integrin 
receptors and HLA-G on the human trophoblast 
choriocarcinoma cell line JEG-3. 
 
Methods: The techniques used are flow cytometry, 
protein analysis and microscopic analysis.  
 
Results: Our findings show the expression of all three 
proteins of interest in the JEG-3 cells. Colocalisation 
between HLA-G and actin filaments measured by 
quantitative and qualitative analysis highlights the 
disadvantages of Intensity Correlation Coefficient 
Based (ICCB) tools.  
 
Conclusions: Colocalisation of actin, integrin and 
HLA-G suggests improvement of the tolerance 
mechanisms of the maternal immune system during 
pregnancy. HLA-G distribution based on cytoskeletal 
interactions, in particular with actin, may enhance 
association with uterine Natural Killer cell receptors, 
including ILT-2, ILT-4 and KIR2DL4, which would 
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successfully protect the foetus during early 
pregnancy.This observation may also provide an insight 
into the breakdown of tolerance mechanisms in women 
unable to conceive and continually have recurrent 
spontaneous abortions and miscarriages. 
 
 
748 ACE POLYMORPHISM IN ASTHMATIC 
PATIENTS 

M. Cortez e Castro1, J. Ferreira2, L. Lopes2, M. 
Pereira-Barbosa1, M. Bicho2 
1ImmunoAllergy, CHLN-HSM, 2Genetic Department, 
Lisbon Medical School, Lisbon, Portugal 

Background: To analyse if there is an association 
between angiotensin converting enzyme (ACE) 
insertion/deletion (I/D) polymorphism with asthma 
severity. ACE plays a vital role in the renin-
angiotensin-system which regulates blood pressure by 
converting angiotensin I into angiotensin II and also in 
inactivation of bradykinin and tachykinins which 
known as bronchoconstrictors.  
 
Methods: Asthmatic patients:n=22;were compared 
with a control group of n=206 healthy blood donors. 
The I/D polymorphism was determined by PCR- 
Polymerase chain reaction. Control of asthma assessed 
by validated instrument ( ACQ7 and 
PAQLQ).Statistical analysis was performed with 
PASW 18, establishing a significance level of p< 0.05.  
 
Results: Mean age of 22 asthmatics is 42.86±20.8 
years; 9 females and 13 males; all caucasians; 20 atopic 
and 2 nonatopic. Mean age of control-group (n=206) is 
41.05±11.85 years; 70 females and 136 males .In 
asthmatics the frequencies of the D- Allele is 0.591 and 
of the I- Allele is 0.409; in controls: 0.675 and 0.325 
respectively.There is no statistical differences between 
these groups(p=0.340). Genotypes in the asthmatics- 
DD: 45.4%; ID: 27.3%; II: 27,3%; in control group- 
DD:48.1%; ID:38.8%; II: 13.1%. There is no statistical 
differences (p=0,175). In asthmatics, there is no 
statistical differences in genotype frequencies (p>0.05) 
between : atopics and non atopics; controlled and 
uncontrolled asthma; males and females; and in the 
different age-groups.  
 
Conclusions: The role of ACE, I/D polymorphism in 
asthmatic patients is a controversy risk factor to the 
severity of asthma, but we think that we need a larger 
sample to infer about its role in remodeling, vascular 
tonus and bronchoconstriction. 
 
 

757 DYSKERATOSIS CONGENITA 
ASSOCIATED WITH CHRONIC 
NEPHROLITHIASIS 

Z. Reiger1, G. Varga2, B. Tóth3, L. Maródi3, M. Erdős3 
1University of Szeged, Albert Szent-Györgyi Clinical 
Center, Szeged, 2Semmelweis University, Budapest, 
3University of Debrecen, Medical Health and Science 
Center, Debrecen, Hungary 

Introduction: Dyskeratosis congenita (DKC) is a rare 
genetically heterogeneous disorder of defective 
telomere maintenance characterized by combined 
immunodeficiency, bone marrow failure (BMF), 
ectodermal dysplasia, premature ageing and 
predisposition to malignancy. Mutations in eight genes 
have been unequivocally associated with DC, each with 
a role in telomere length maintenance. The most 
common, X-linked form of the disease is caused by 
mutations in DKC1 encoding for dyskerin. 
 
Objective: To present the case of a Hungarian male 
patient diagnosed at 30 years of age, whose 
characteristic phenotypic signs could have been 
recognized already in his childhood in addition to 
chronic nephrolithiasis from his early teens.  
 
Methods: Mutational analysis was performed by 
sequencing exons of DKC1. Clinical and laboratory 
data were collected from medical records. 
 
Results: Mutation analysis of genomic DNA of DKC1 
revealed c.IVS2-5C>G splice site mutation. The 
immunologic profiles were consistent with combined 
immunodeficiency. Besides the characteristic 
mucocutaneous features and BMF clinical 
manifestations include epiphora, mental retardation, 
tooth loss, premature graying, hair loss, sweating, 
enteropathy, hypogonadism, microcephaly, and chronic 
nephrolithiasis. Other predisposing factors to 
nephrolithiasis could be excluded. 
 
Conclusions: To our knowledge this is the first 
published case of chronic nephrolithiasis and 
telomereopathies as co-morbid conditions. We propose 
that chronic nephrolithiasis can be the part of the 
multisystem presentation of telomere disease and like 
ectodermal manifestations it may occur years before 
clinical manifestations of BMF and immunodeficiency. 
Definitive diagnosis by genetic sequencing provided the 
opportunity for this patient to be involved in a 
haematopoietic stem cell transplantation program and 
the prevention of serious complications due to BMF. 
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758 SYSTEMIC CAPILLARY LEAK SYNDROME 
(SCLS) - AN UNUSUAL PRESENTATION OF 
RECURRENT SEPTIC SHOCK 

S. Hanson, S. Kiani, J. Maher, D. Grosse-Kreul, M. 
Ibrahim 

Department of Allergy and Clinical Immunology, 
King's College Hospital, London, UK 

Systemic capillary leak syndrome (SCLS) is a rare and 
potentially fatal disorder characterised by recurrent 
episodes of hypotension, oedema and 
haemoconcentration. Episodes vary in intensity and are 
marked by increased endothelial permeability, resulting 
in a movement of intravascular fluid, solutes and 
protein up to 900kDa into the extravascular space. The 
shift of circulating volume over a period of a few hours 
produces a constellation of clinical features resembling 
systemic inflammatory response syndrome (SIRS), 
acute presentation is often clinically managed as a 
bacterial sepsis, with recurrent episodes leading to 
immunological investigation.  
 
The initiating pathological mechanism of SCLS is 
poorly characterised, 79% - 82% of cases exhibit a 
small IgGκ monoclonal protein. The role, if any, of this 
monoclonal immunoglobulin remains to be resolved. 
Successful treatment directed towards the underlying 
clonal plasma cell population and the use of 
Immunoglobulin strengthen the role of the monoclonal 
IgGκ in the pathological mechanism.  
 
The rarity of SCLS, subtle clinical picture and a 
potential for a fatal outcome prior to diagnosis, in 
combination lead to underdiagnosis and delayed 
management of the clinical syndrome.  
 
Fewer than 150 cases of SCLS have been reported in 
the literature since the first description by Clarkson in 
1960, within Europe a series of 28 patients has been 
examined by Amoura, whilst this is the first report in 
the literature of an individual in the United Kingdom 
diagnosed with SCLS. 
 
 
759 NEUTROPHIL FUNCTION IN X LINKED 
AGAMMAGLOBULINEMIA 

A. Broides, N. Hada, J. Levy, R. Levy 

Soroka University Medical Center, Ben-Gurion 
University of the Negev, Beer Sheva, Israel 

Background: Mutations in the Bruton tyrosine kinase 
(Btk) gene are the cause of X linked 
agammaglobulinemia (XLA). Btk protein is expressed 
in neutrophils and its role in neutrophil function has 

been evaluated using neutrophils from healthy 
volunteers treated with a Btk inhibitor, leflunomide 
metabolite analog (LFM-A13) suggesting importance 
of Btk in neutrophil function.  
 
Objective: To determine the specificity of LFM-A13 as 
a Btk inhibitor by analysing its effect on chemotaxis 
and superoxide generation in neutrophils from XLA 
patients versus healthy controls.  
Methods: Chemotaxis was assayed on agarose gel and 
superoxide generation by cytochrome C reduction.  
 
Results: The effect of LFMA13 on chemotaxis and 
superoxide generation in unstimulated and N-formyl-
methionine-leucine-phenylalanine (fMLP) stimulated 
neutrophils was studied in 8 XLA patients. The rates of 
stimulated superoxide production and chemotaxis and 
the dose dependent inhibition by LFMA13 were similar 
in the patients and their controls except for one patient, 
who showed a higher superoxide generation rate 
compared to control. In this patient, LFMA13 had no 
effect up to a concentration of 25 microM, however, at 
50 microM LFMA13 superoxide production was 
inhibited in both patient and control.  
 
Conclusions: Our results suggest that Btk has no role 
in fMLP induced superoxide generation and chemotaxis 
since these activities were similarly inhibited in 
neutrophils of XLA patients and healthy control by 
LFM-A13. The inhibitory effect of LFM-A13 probably 
reflects the inhibition of other enzymes. The resistance 
to LFM-A13 in one patient may suggest some 
heterogeneity in the role of Btk in fMLP induced 
neutrophil superoxide generation. 
 
 
768 DISORDERS OF N-GLYCOSYLATION IN 
CHILDREN WITH PRIMARY 
IMMUNODEFICIENCY 

G. Kuznecova1, I. Kuznecovs2, S. Kuznecovs2 
1Molecular Epidemiology Unit, 2Preventive Medicine 
Institute, Riga, Latvia 

Introduction: Disorders of Glycosylation (DG) are 
metabolic deficiencies that usually cause 
immunopathology. Dolichol Phosphate (Dol-P) is 
known as a rate limiting factor in N-glycosylation.  
 
Objective: With focus on a possible target for 
immunodeficiency treatment, the present study was 
carried out to estimate levels of N-glycosylation in 
children with recurrent unusual infections. 
 
Methods: The samples were obtained from 1268 
person (2-6 y.o). The occurrence of immunodeficiency 
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sings were registered for 10 years by clinical history. 
Dol-P was defined in T, B cells and basophils by 
HPLC. The intensity of glycoprotein synthesis in GM-
CSF, IL-4, IL-5, IL-8, IL-10) was estimated based on 
the number of the Dol-P(14C)Man starting 
glycosylation compexes (SGC). 
 
Results: Immunodeficiency were diagnosed in 86,4% 
children with elevated urinal Dol excretion and 6,5% 
children with normal urinal Dol excretion. Dol-P level 
is decreased in T cells in patients with 
immunodeficiency. Addition of Dol-P to the cell culture 
system significantly enhances histamine (His) release 
and prevents inhibition of His release from basophils. 
Dol-P can overcome the effect of Glycosylation 
Inhibiting Factor (GIF) and perform the function of 
Glycosylation Enhancing Factor (GEF) and takes part 
in formation of receptors for GM-CSF in basophils. The 
number of the SGC incresed 7,5 times in IL-5 
synthesis, 4,8 in IL-8, and 3,6 and 2,8 times in IL-4 and 
IL-10. 
 
Conclusions: Dolichyl Phosphate (Dol-P) can play an 
essential role in cytokine synthesis and restoration of 
receptors in vitro. N-glycosylation disorders were 
established as a target for immunodeficiency 
pharmacotherapy. 
 
 
770 IMMUNODEFICIENCY IN CHILDREN 
WITH RECQL4 MUTATIONS: THE NECESSITY 
OF SCREENING 

J. van der Werff ten Bosch1, A. Malfroot2, A. van 
Damme1, M. de Raedemaecker3, M. van der Burg4 
1Pediatric Hematology, Oncology and Immunology, 
2Pediatrics, 3Department of Embryology and Genetics, 
University Hospital Brussels, Brussels, Belgium, 
4Department of Immunology, Erasmus MC, Rotterdam, 
The Netherlands 

Rapadilino syndrome, Rothmund-Thomson syndrome 
and Baller-Gerolds syndrome are three related clinical 
tableaus caused by mutations in RECQL4. 
Immunodeficiency is not described as a prominent 
clinical feature in either of the 3 syndromes. We present 
a 3 years old girl diagnosed with Rapadilino syndrome 
presenting with important lymphadenopathies and 
atypical pneumonia due to disseminated 
Mycobacterium Lentiflavum infection. Repeated blood 
samples showed a mild lymphopenia. 
Immunophenotyping showed low T, B and NK cells. 
The IL12/IL23-Interferon gamma pathway was normal. 
Immunoglobulin levels were low and vaccination 
responses were poor. The child was treated and the 
clinical condition gradually improved. She receives 

monthly intravenous immunoglobulin substitution 
therapy and PCP prophylaxis. This case reports states 
the need to screen children with RECQL4 mutations for 
immunodeficiency and stresses the need to further 
research into the physiopathology. 
 
 
778 THE UKPIN PRIMARY 
IMMUNODEFICIENCY (PID) REGISTRY: 2012 
UPDATE 

M.S. Buckland1,2, C. Bangs1,3, D.E. Edgar1,4 
1On Behalf of the UKPID Study Group, UKPIN, 
2Immunology, Barts Health NHS Trust, London, 
3Manchester Royal Infirmary, Manchester, UK, 
4Immunology, The Royal Hospitals, Belfast, Ireland 

Introduction: National data on PID has long been 
recognised as essential for understanding disease and 
planning treatment and services.  
 
Aims: To establish a UK national PID registry.  
 
Methods: An online database has been established in 
the same format as the ESID registry, facilitating the 
transfer of data to Europe. The encrypted data is stored 
on a secure, dedicated server at University College 
London. Immunology centres in the UK are invited to 
contribute their data. Cathy Bangs, funded by UKPIN, 
is available to assist in R&D approval applications and 
data entry.  
 
Results: 1802 patients are entered onto the database, 
1094 of these on immunoglobulin replacement therapy. 
The immunology community has shown overwhelming 
support; 31 centres have applied for local R&D 
approval, 29 of which have already gained approval and 
the other 2 are in process. 23 centres have entered data, 
with more collecting consents and set to follow in the 
next few months. 
 
Conclusions: The UK PID Registry is now firmly 
established and will be a valuable resource for the PID 
community, as a source of robust prevalence data, 
facilitating high quality combined research and 
providing outcome data related to patient management, 
thus helping to implement standards for diagnosis and 
therapy and having a direct impact on patient care. 
 
 
795 IMMUNODEFICIENCIES WITH 
ECTODERMIC MANIFESTATIONS 

A. Pirrone1, E. Valencic2, E. Piscianz2, F. Faletra2, I. 
L'Erario2, A. Taddio1, A. Tommasini2 
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1Institute for Maternal and Child Health IRCCS Burlo 
Garofolo and University of Trieste, 2Institute for 
Maternal and Child Health - IRCCS “Burlo Garofolo”, 
Trieste, Italy 

Ectodermic manifestation are frequently associated 
with primary immunodeficiency diseases (PIDs).  
 
To measure the incidence of ectodermic manifestation 
in a tertiary case series of PID, to analyze clinical 
sheets and to discuss the diagnostic role of clinical and 
laboratory features. 
 
Excluding selective IgA deficiency and 
autoinflammatory diseases, 57 patients were diagnosed 
with a PID at our clinic in the last two decades. Ten 
patients (6 male) presented ectodermic complaints: 4 
had an immune dysregulation (IPEX,CD25deficiency, 
two HyperIgE syndrome); 3 a combined ID (EDA-ID 
due to NEMO-deficiency, Omenn syndrome, Cartilage 
hair hypoplasia- CHH); 3 a well defined syndromic ID 
(WAS; Netherton syndrome, Tricoenterohepatic 
syndrome -THES). 
 
The most common ectodermic symptoms at 
presentation were infantile erythroderma or severe 
eczema (in 8 patients with AED-ID, Omenn, IPEX, 
CD25, HIES, WAS, Neth, HIES). 
 
Hair defects were described in 4 patients (AED-ID, 
CHH, THES); autoimmune alopecia in 2 (IPEX, CD25 
Neth); nail dystrophy in 2 (IPEX, CD25def) and 
hypohydrosis in 1 (EDA-ID). Teeth abnormalities were 
described in as well in 2 (EDA-ID, HIES). 
 
Contributive laboratory investigation included: high 
eosinophils (IPEX and EDA-ID), hyperIgE (IPEX, 
CD25deficiency, HIES, Netherton syndrome), altered 
lymphocyte subset (Omenn syndrome) and 
lymphopenia (CHH). More specific immunologic 
investigations were useful for diagnosis in other cases. 
A genetic diagnosis was obtained in 8 out of 10 cases. 
 
Ectodermic features are frequently associated with PID. 
A careful evaluation of immune and ectodermal signs 
and taking into account syndromic clinical pictures are 
the keys to diagnosis. 
 
 
807 SPECTRUM OF PRIMARY 
IMMUNODEFICIENCY DISEASES IN A 
TERTIARY CARE HOSPITAL OVER A PERIOD 
OF TWO YEARS 

B. Al-Saud1,2, S. Al-Muhsen1,3, A. Al-Ghonaium1, S. 
Al Gazlan4, H. Al-Dhekri1, R. Arnaout1, A. Al-

Seraihy5, N. Elsayed6, M. Shoukri7, J. Afzal7, H. Al-
Mousa1,2 
1Pediatric, King Faisal Specialist Hospital & Research 
Center, 2Alfaisal University, College of Medicine, 3King 
Saud University, College of Medicine, 4Madicine, 
5Pediatric Hematology/Oncology, 6Nursing Affairs, 
7Biostatistics, Epidemiology & Scientific Computing, 
King Faisal Specialist Hospital & Research Center, 
Riyadh, Saudi Arabia 

Introduction: Primary immunodeficiencies (PID) are a 
group of heterogeneous diseases with more then 200 
types described. Databiases worldwide show 
geographical variations. 
 
Objective: To determine the types and features of PID 
followed up at King Faisal Specialist Hospital & 
Research Center (KFSHRC). 
 
Aim: To establish a database for a national PID 
registry.  
 
Methods: Interviews and a retrospective chart review 
for all PID patients followed at KFSHRC from May 
2010 to April 2012. 
 
Results: 357 cases encountered (54% male /46% 
female).age range: < 1 to 45 years. Consanguinity in 76 
%. 205 patients of combined B&T-cell defect (T- B+ 

SCID 9, T-B-SCID 51, ADA 7, PNP 3, Reticular 
dysgenesis 3, Omenn Syndrome 12, CID 7, SCID NOS 
37, Hyper IgM syndrome 18, MHC II deficiency 42, 
Hyper IgE Syndrome 16). Predominantly antibody 
defect in 55 patients (CVID 26, Agammaglobulinemia 
10, and Hypogammaglobulinemia 19). 21 patients in 
other well defined PID (Wiskott Aldrich syndrome 12, 
DiGeorge Syndrome 3, Ataxia Telangeictasia 4, ICF 1, 
Dyskeratosis congenital 1). 23 with Immune 
Dysregulation (Chediak Higashi 7, Griscelli Syndrome 
15, EBV related LPS 1). 37 patients had phagocytic 
defect (Chronic Granulomatous Disease 26, leukocyte 
adhesion deficiency 11). 16 patients with complement 
deficiencies (HAE 14, C5 deficiency 2). 178 patients 
underwent hematopoietic stem cell transplantation 
(HSCT) (143allogenic & 35cord). 10 patients died (5 
SCID, 1 CID, 2 MHCII deficiency,1 Griscelli syndrome 
and 1 Dyskeratosis congenital).  
 
Conclusion: The high percentage for combined B&T-
cell defect could be due to the genetic backgrounds of 
our population, and also being a referral center for 
HSCT. 
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825 ATAXIA TELANGIECTASIA - REPORT OF 
SIX CASES 

D. Moreira1, C. Teixeira1, M. Santos2, E. Neves3, J. 
Vasconcelos3, L. Marques1 
1Paediatric Infectious Diseases and 
Immunodeficiencies Unit, Paediatric Department, 
2Neuropaediatric Department, 3Immunology 
Department, Centro Hospitalar do Porto, Oporto, 
Portugal 

Background: Ataxia telangiectasia (AT) is a primary 
immunodeficiency associated with progressive 
neurological dysfunction, oculocutaneous 
telangiectasia, recurrent sinopulmonary infections and 
radiation hypersensitivity.  
 
Aims: Review the characteristics of the AT patients 
followed in our unit, from 1999 to 2012. 
 
Methods: Review of clinical history, immunological 
workup, therapy and outcome was conducted on six AT 
patients (12.0±5.5 years) with the mean follow-up of 
8.0 years. 
 
Results: Progressive neurological dysfunction, 
oculocutaneous telangiectasia, retardation of somatic 
growth were detected in all the patients. Cerebellar 
ataxia was the earliest sign (mean age: 2.0 years), 
followed by oculomotor apraxia and dysarthria. Three 
patients lost the ability to walk.  
 
Recurrent respiratory infections occurred in five 
patients. Three had recurrent diarrhea. Septic arthritis 
was registered in one case and sepsis in another.  
 
Serum concentrations of AFP were elevated in five 
patients. The most common humoral abnormalities 
were Ig deficiencies: IgA (5/6), IgG (1/6) and IgG2 
(2/6). Reduced antibody responses to vaccines were 
detected in two patients. Five had T and B lymphopenia 
with normal numbers of NK cells. CD4 lymphopenia 
was present in all with high numbers of gamma/delta 
and memory T-cells(CD4/CD45RO+).  
 
IgG replacement therapy was begun in four patients: 
two for frequent and serious infections; the third for 
hypogammaglobulinemia; and the fourth for pulmonary 
bronchiectasis. There were no cases of diabetes, cancer 
and none died.  
 
Conclusions: Due to the multisystem nature of this 
disease it is important to have a multidisciplinary 
approach. More data is necessary to establish guidelines 
for IgG administration. 
 

836 A STRATEGIC SYSTEMIC OVERVIEW FOR 
THE MANAGEMENT OF THE REGISTRY OF 
PATIENTS WITH PRIMARY 
IMMUNODEFICIENCIES (PID) IN GREECE 

P. Kassari1,2, M. Kanariou1, N. Assimakopoulos2 
1Dept. of Immunology-Histocompatibility Specific 
Center & Referral Center for Primary 
Immunodeficiencies, Paediatric Immunology, 'Aghia 
Sophia' Children's Hospital, Athens, 2Certified Systemic 
Analyst Professional Program (CSAP), University of 
Piraeus, Research Centre, Hellenic Society for Systemic 
Studies (HSSS), Piraeus, Greece 

Introduction: The purpose was to employ systemic 
approaches for improving the Management of the 
Registry of Patients with Primary Immunodeficiencies 
in Greece. The study took place in the Department of 
Immunology-Histocompatibility of “Aghia Sophia” 
Children's Hospital, which is a Specific Center & 
Referral Center for Primary Immunodeficiencies - 
Paediatric Immunology.  
 
Methodology: The aim was the identification of the 
problems incurring in the operation of the Center that 
obstacle the Registry of PID patients. The systemic 
methodology of the Viable System Model (VSM) and 
the Design and Control Systemic Methodology 
(DCSYM) was chosen. A VSM is composed of five 
interacting subsystems which may be mapped onto 
aspects of organizational structure. Systems 1-3, are 
concerned with the organization´s operations, System 4 
is concerned with the strategical responses to the effects 
of external, environmental and future demands on the 
organization. System 5 is concerned with providing 
policy directives which maintain the organization as a 
viable entity.  
 
DCSYM is a systemic methodology with a robust 
mathematical and semantic understructure capable of 
effectively guiding multi-agent dialectic design 
processes concerning boundary critiques, structures, 
procedures and interventions.  
 
Results: Applying VSM & DCSYM revealed reagents 
procurement issues and communication problems that 
either delay or affect negatively the process of 
registering PID patients, but also the human resources 
needs and actions to inform and aware doctors 
regarding Primary Immunodeficiencies.  
 
Discussion: Professional Systemics shows the benefits 
gained through registering PID patients for better 
management of patients and has great impact on their 
quality of life, their families and the society. 
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838 PRIMARY IMMUNODEFICIENCIES IN 
COLOMBIA: UPDATED REPORT OF THE 
NATIONAL REGISTRY FROM THE GROUP OF 
PRIMARY IMMUNODEFICIENCIES AND THE 
NATIONAL NETWORK OF REFERRING 
PHYSICIANS 

J. Franco, J.C. Orrego, S. Ortiz, National Network of 
Referring Physicians 

Microbiology and Parasitology, University of 
Antioquia, Medellin, Colombia 

Introduction: In Colombia (South America), the 
Group of Primary Immunodeficiencies (GIDP) holds 
the only National Registry of PID since 1994.  
 
Objective: To present an update of the PID Registry in 
Colombia. 
 
Methods: Clinical and laboratory data were obtained 
from medical records and PAGID and ESID diagnostic 
criteria were used when applicable. 
 
Results: To December of 2011, 564 patients had been 
diagnosed: 337 (59.8%) males and 227 (40.2%) 
females. Eighty six percent were diagnosed before the 
age of 18 years, with 358 (63.4%), before 5 years. The 
phenotypic distribution was as follows: 70.6% 
predominantly antibody deficiencies, 4,4% with 
combined ID, 11.9% with well-defined syndromes with 
ID, 2.8% with diseases of immune dysregulation, 4,4% 
with congenital defects of phagocyte number, function 
or both, 0.5% with defects of innate immunity, 1.2% 
with autoinflammatory disorders, 1,4% with 
complement deficiencies and other diseases with ID 
2,7%.  
 
Conclusion: Our data suggests that in Colombia, the 
accumulated estimated frequency is 0.6-1 per 10,000 
individuals, similar to estimates reported elsewhere and 
the most frequent PID were predominantly antibody 
deficiencies. These PID are “easy to diagnose”, due to 
widely available laboratory tests, still in our continent 
other PID might be difficult to confirm due to lack of 
specialized referral centers. Then, local authorities must 
provide resources to consolidate referral centers and to 
implement public health awareness programs in PID. 
 
 
841 ETIOLOGY AND CLINICAL 
RETROSPECTIVE ANALYSIS OF 1627 
CHILDREN WITH LIVER DYSFUNCTION 

Z. Jia1, X. Hongmei2 

1Chongqing Medical University, 2The Children's 
Hospital of Chongqing Medical University, Chongqing, 
China 

Results:  
 
（1） There were 1627 cases in 22,839 cases of 
hospitalized children with liver ALT dysfunction. In 
those cases of liver ALT dysfunction children, boys are 
significantly more than girls. In this study, the number 
of 1-5months infants was over than that of any other 
group; nevertheless, the number of 13-16 years children 
was less than that of other groups.  
 
（2） The liver ALT damage the heavier, the less the 
number of children;  
 
（3） Infectious diseases are the main reason for 
children´s liver ALT damage, in which the most 
common is viral infection; 
 
（4） Connective tissue disease is the most common in 
non-infectious disease;  
 
（5） Only a small part of the children with liver ALT 
dysfunction show specific symptoms or signs.  
 
Conclusion: The more severe the liver ALT damage is, 
the fewer number of children. Infection is the main 
reason for liver damage in children, in which viral 
infections is the most common. The most common non-
infectious disease is connective tissue disease. At the 
same time, obesity, drug (toxic) material and inherited 
metabolic disease caused by liver damage should still 
be pay attention. 
 
 
852 DO YOU KNOW WHAT A PID IS? 

L. Marques1,2, O. Povoas1, C. Rocha1 
1Centro Hospitalar, 2Pediatrics, Immunodeficiencies 
and Infectious Diseases Unit, Centro Hospitalar, Porto, 
Portugal 

Introduction: Primary immunodeficiencies (PID) are 
genetic deficiencies of the immune system caracterised 
by high infection susceptibility. These can be chronic, 
persistent, recurrent, and in some cases lethal. Despite 
its impact, they remain largely unrecognized by many 
healthcare professionals and general population. Our 
aim was to assess general knowledge about these 
diseases.  
 
Method: We applied a questionnaire to healthcare 
professionals, patients and caregivers from the 22nd till 
the 29th of April 2012, during the PID World Week. 
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The questionnaire was conducted at the Children and 
Youth Department of the Centro Hospital do Porto. 
Parameters recorded:age and sex. All participants 
answered two questions about PIDs.  
 
Results: A total of 56 participants answered our survey 
- 38% were healthcare professionals, 48% were patients 
from the department and 14% were caregivers. 52% of 
healthcare professionals were aged 31 to 50 years, 
whereas 51% of the non healthcare professionals were 
younger (from 10 to 18 years of age). When asked if 
they knew what a IPD was, 48% of the healthcare 
professionals answered “yes”, but only 50% of them 
were able to give an example of a PID. The majority of 
non-healthcare professionals (95%) answered they did 
now know what a PID was.  
 
Conclusions: PIDs have a great individual and social 
impact, but remain largely unrecognized. This small 
sample shows a low awareness of PID among health 
care professionals and much lower among patients and 
caregivers attending our hospital. Information 
campaigns are being conducted in order to provide 
information about PID in our department. 
 
 
855 EPIDEMIOLOGY, CLINICAL AND 
GENETIC FEATURES OF 145 PATIENTS 
INCLUDED IN THE SLOVENIAN NATIONAL 
REGISTRY OF PRIMARY 
IMMUNODEFICENCIES 

G. Markelj1, M. Debeljak2, A. Koren Jeverica1, N. 
Toplak1, T. Avčin1 
1Department of Allergology, Rheumatology and 
Clinical Immunology, 2Department of Laboratory 
Diagnostics, University Children's Hospital, University 
Medical Center, Ljubljana, Slovenia 

To obtain more accurate data on the epidemiology, 
clinical and genetic features of Primary 
Immunodeficiencies(PID) in Slovenia a national 
registry of patients with PID was established in 2007. In 
the last 5years several new PID diseases have been 
characterized and genetically identified and major 
subgroups of PID have been redefined. We present 
updated data on Slovenian PID patients diagnosed 
between 1977 and 2012. 
 
145 patients, excluding patients with transient 
hypogammaglobulinemia of infancy and PFAPA 
syndrome, with clinical and laboratory features of PID 
are currently included in the Slovenian PID Registry. 
PID was genetically confirmed in 45% of patients. 
There are 30(21%)patients in the category of 
predominantly antibody disorders (10IgA deficiencies, 

8agamaglobulinemiaes, 2HIGM and 10CVID), 
14(10%) in predominantly T-cell deficiencies (3SCIDs, 
1atypical SCID, 2Omenns, 8CIDs), 23(16%)phagocytic 
disorders (among them 12CGD), 12(8%)complement 
deficiencies, 28(19%)well defined PID (patients with 
HIES, AT, NBS, WAS, 22q11.2 deletions, 
Osteopetrosis, Netherton syndrome and Mb. Schimke), 
31(21%)autoimmune and immunodysregulatory 
syndromes (most frequent disease is APECED with 14 
patients), 1 patient with defect in Innate immunity, 
6(4%)autoinflamatory syndromes. 21% of the patients 
deceased. We have identified 49new PID patients 
within last 5years and in total 8patients have been 
treated with stem cell transplantation. 
 
Comparing the data from the Slovenian PID registry 
with ESID registry we observed a higher percentage of 
imunodysregulatory diseases and phagocyte disorders. 
33% of patients with PID were diagnosed in the last 
5years, demonstrating that the establishment of a 
national PID registry could have significant impact on 
the early recognition of patients with PID in Slovenia. 
 
 
856 PRIMARY IMMUNODEFICIENCIES 
REGISTRY: A 20-YEAR EXPERIENCE OF THE 
PEDIATRIC IMMUNOLOGY AND 
RHEUMATOLOGY REFERRAL CENTER OF 
NORTHERN GREECE 

E. Farmaki, M. Trachana, V. Tzimouli, A. Taparkou, 
G. Pardalos, F. Kanakoudi-Tsakalidou 

1st Dept of Pediatrics, Pediatric Immunology and 
Rheumatology Referral Center, Hippokration General 
Hospital, Aristotle University, Thessaloniki, Greece 

Introduction: Primary Immunodeficiencies (PIDs) 
registries, in an international, national and regional 
level, are essential to improve the epidemiological 
analyses, disease knowledge, physician awareness and 
timely referral to specialists.  
 
Objectives: To collect local data and to estimate the 
distribution and the disease burden of PID in Northern 
Greece.  
 
Methods: The medical charts of 231 patients with PIDs 
diagnosed at our center during the last 20 years were 
reviewed. Patients were grouped into 8 main PIDs 
categories.  
 
Results: More than half of patients (55.4%) were 
diagnosed with predominantly antibody deficiencies 
(IgA deficiency:92, CDVID:18, XLA:8, isolated IgG 
subclasses deficiency:10). Sixty-three patients (27.2%) 
were diagnosed with autoinflammatory diseases 
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(Familial Mediterranean Fever:55, PFAPA:5, Hyper-
IgD :1, CAPS:1, TRAPS:1), 6 % with Well Defined 
Immunodeficiency Syndromes (Wiskott- Aldrich:4, Di 
George:4, Ataxia-telangiectasia:3. Chronic 
Mucocutaneous Candidiasis: 1, Hyper-IgE: 2) and 5.6 
% with Combined T- and B- Immunodeficiencies 
(SCID: 9, Hyper-IgM: 2, MCH II deficiency: 2). The 
remaining cases were distributed in Defect of 
Phagocytes (2.1%), Complement Deficiencies (2.5%) 
and Diseases of Immune Dysregulation (0.9%). A 
genetic defect was known in 83 of 231 patients 
(including 55 of 63 children with auto-inflammatory 
diseases).  
 
Conclusions: In agreement to the literature data, in our 
study, the antibody deficiencies represent the largest 
main category of PID. On the contrary, the proportion 
of auto-inflammatory diseases is higher than reported 
by registries in other countries, due to the co-existence 
of the Pediatric Rheumatology Referral Center in our 
Department and the higher prevalence of the Familial 
Mediterranean Fever in the Mediterranean Region. 
 
 
862 AUTOIMMUNE MANIFESTATIONS IN 
CHILDREN WITH PRIMARY ANTIBODY 
DEFICIENCIES: A 20-YEAR EXPERIENCE OF 
THE PEDIATRIC IMMUNOLOGY AND 
RHEUMATOLOGY REFERRAL CENTER OF 
NORTHERN GREECE 

E. Farmaki, V. Tzimouli, M. Trachana, A. Taparkou, 
N. Nedelkopoulou, G. Pardalos, F. Kanakoudi-
Tsakalidou 

1st Dept of Pediatrics, Pediatric Immunology and 
Rheumatology Referral Center, Hippokration General 
Hospital, Aristotle University, Thessaloniki, Greece 

Introduction: Primary antibody deficiencies (PADs) 
are often associated with autoimmune manifestations 
(AMs). These troublesome and sometimes life-
threatening AMs pose significant diagnostic and 
therapeutic challenges for clinicians caring for these 
patients.  
 
Objectives: To assess the frequency and the clinical 
spectrum of the AMs in children with PADs who were 
diagnosed at our Referral Center during the last 20 
years. 
 
Methods: The medical charts of 128 children 
(Selective ΙgA deficiency (sIgAD): 92, CVID:18, XLA: 
8, isolated IgG subclass deficiency: 10 ) were reviewed. 
The follow-up period of the patients ranged from 2-15 
years. 

Results: During this period, 47/128 children (36.7%) 
presented with one or more AMs. In 85% of the 
patients with sIgAD, the AMs were the reason for 
conducting immunological screening. The most 
common AMs were celiac disease (14.1%), thyroiditis 
(7.6%), rheumatic diseases (7.6%) and autoimmune 
cytopenias (5.6%). In CVID group, autoimmune 
cytopenias were the most common AM [39%, 
(autoimmune thrombopenia with or without 
neutropenia: 3, autoimmune haemolytic anemia: 3, 
Evans syndrome: 1)]. The autoimmune cytopenia was 
the presenting symptom in 2/7 children with CVID. No 
AMs were recorded in the XLA patients, whereas one 
patient with isolated IgG subclass deficiency presented 
with Evans syndrome.  
 
Conclusions: The AMs are often the presenting 
symptoms of the PADs and thus patients with 
autoimmune diseases must be regularly examined for 
co-existing immunodeficiencies. Celiac disease, 
thyroiditis and rheumatic diseases are the most common 
AMs, whereas the autoimmune cytopenias are the most 
severe with a major impact in the long-term prognosis. 
 
 
872 SUBCUTANEOUS IMMUNOGLOBULIN IN 
LEUKOCYTE ADHESION DEFICIENCY 

S.E. Arablin1, S.C. Scheffler2, M.A. Yamazaki3 
1Primary Immunodeficiencies, Instituto Nacional de 
Pediatría, 2Allergy and Clinical Immunology, Instituto 
Nacional de Pediatria, 3Immunology, Instituto Nacional 
de Pediatría, México, Mexico 

Introduction:   Leukocyte adhesion deficiency (LAD) 
is a primary immunodeficiency (PID) caused by a 
defect in neutrophil adhesion, with skin ulcers, poor 
wound healing and recurrent infection. Treatment 
consists in prompt antibiotic, G-CSF for chronic ulcers 
and the only definite therapy is bone marrow 
transplantation (BMT). We present a case treated with 
subcutaneous IG with a good response. 
 
Case report: A 2 year-old male, child of 
consanguineous parents. His sister had umbilical 
abscess and died at 6 months with candidiasis and 
perianal infection.  
 
His episodes of infectious diseases are: 11 days - 
Omphalitis, with omphalorrexis at 5 weeks of age. 2 
months - Sinusitis. 4 months - Suppurative otitis media. 
At his arrival to our hospital he had neutrophilia 
(95900), and LAD was suspected. He received 
prophylactic antibiotics, and 6 months presented septic 
shock and started monthly IVIG. 12 months - perianal 
abscess. 15 months - balanosposthitis, 17 months - 
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cellulitis in the hand, 21 months - cellulitis in buttocks 
and oral candidiasis.  
 
At 1 year 11 months CBSCT was performed, (engraft 
failure). 24 months - catheter associated sepsis. 32 
months - gastroenteritis with perianal and gluteal ulcers, 
which have become recurrent. We used first 
perilesional application of filgrastrim and application of 
SCIG, thereby improving perianal lesions.  
 
At 35 months second haploidentical SCT was 
performed, without success. He is treated now with 
monthly IVIG, fluconazol, TMP SMX, Acyclovir and 
in protocol for third CBSCT.  
 
Conclusions: We recommend use of SCIG for 
treatment of soft tissue infections in patients with LAD. 
 
 
878 FINANCIAL AND HUMAN TOLL OF 
NEGATIVE PROSTATE BIOPSIES AND 
REVIEW OF PROSTATE CANCER SCREENING 

W. Akhter, D. Cox, F. Chinegwundoh 

Urology, Newham University Hospital NHS Trust, 
London, UK 

Introduction: Prostate cancer is one of the most 
common cancers in men and increasing burden on NHS 
cost. Prostate biopsy is the gold standard to diagnose 
prostate cancer but is not without complications along 
with negative biopsies. We propose that PSA=/- digital 
rectal examination not be the arbiters of proceeding to 
biopsy. 
 
Aim: To review the prostate biopsy results and the cost 
of negative prostate biopsies.  
 
Method: Retrospectively data collection from Jan 2011 
- Jan 2012.We collected data on patient's demographics, 
PSA, DRE and histology. We also reviewed the 
literature regarding screening of prostate cancer.  
 
Results: Total of 213 prostate biopsies were performed. 
Mean age was 58 years (44-89) and mean PSA was 8 
(0.5-67). In nearly 50% of patients (n=105) prostate 
biopsies were negative, while 73 patients had abnormal 
DRE. Six patients had repeat negative biopsies. 
 
Discussion: Prostate biopsy costs in NHS and private 
sector is £300/1300, similarly MRI cost is £300/ 900-
1200. Negative biopsies cost is approximately 
£50000/136500. Recent advancements in MRI imaging 
technique have improved the diagnosis and staging of 
prostate cancer. As per literature, the overall sensitivity 
of MRI for predicting positive biopsies can be 57-

100%. Similarly the specificity is 44-96% and the 
accuracy is 67-85%.  
 
Conclusion: We propose; considering MRI as an 
additional screening tool (in patients with borderline 
raised PSA, previous negative biopsies and in elderly 
patients), unnecessary prostate biopsies can be avoided 
which not only can be helpful in reducing the morbidity 
and mortality but also can be cost effective. 
 
 
884 MOLECULAR-GENETIC DEFECTS IN 
AICDA GENE CONFIRMS CLINICAL 
SPECTRUM OF AUTOSOMAL HYPER IGM 
SYNDROME IN BRAZILIAN PATIENTS 

S. Klaver1, B. Carvalho2, F. Tavares3, S. Lima4, J. 
Ferreira5, E. Mansur6, P. Roxo-Junior7, A. Durandy8, A. 
Condino-Neto1 
1Institute of Biomedical Sciences - University of São 
Paulo, 2Department of Pedriatrics, Federal University 
of São Paulo, São Paulo, 3Federal District Base 
Hospital, Ambulatory of Alergy and Infantile 
Immunology, Brasília, 4Children's Hospital Lucidio 
Portella, Teresina, 5Albert Sabin Infantile Hospital, 
Fortaleza, 6Department of Medical Clinics, Medical 
Science Faculty, State University of Campinas, 
Campinas, 7Department of Pediatrics, School of 
Medicine of Ribeirão Preto - University of São Paulo, 
Ribeirão Preto, Brazil, 8Inserm U768, Hospital Necker 
Enfants Malades, Paris, France 

Introduction: Autosomal Hyper IgM Syndrome is a 
rare immunodeficiency characterized by high or normal 
levels of serum IgM associated with low levels of IgG, 
IgA and IgE.  
 
Aim: Investigate molecular-genetic defects in patients 
with clinical spectrum of AR-HIGM.  
 
Methods: We selected 11 patients with clinical 
diagnosis of AR-HIGM, 8 females and 3 males, with 
ages ranging from 2 to 40 years. All patients had 
recurrent infections: 100% pneumonia, 80% acute otitis 
media, 53% sinusitis, 46% tonsillitis, 40% recurrent 
diarrhea, 26% urinary tract infections, 20% stomatitis, 
20% of the patients had opportunistic infections. At 
diagnosis, the mean plasma concentration of IgG was 
107.95 mg / dL, IgA was 18.81 mg / dL and IgM was 
487 mg/dL. Male patients were screened for CD40 
ligand deficiency. We also examined the percentage of 
CD3+ CD4+, CD3+ CD8+ and CD19+ CD40+ in all 
patients by flow cytometry. To perform the genetic 
diagnosis, we investigated gene expression of AICDA, 
UNG and CD40 genes by Real Time-PCR and RT-
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PCR, and confirmed these data with genome 
sequencing.  
 
Results: We found in AICDA gene the following 
mutations: Patients EJ and GF missense mutation in 
base 260 in cDNA, which results in a change of 
aminoacid (c.260G> C; Cys87Ser p.). Patients DA and 
RC showed a splice defect, resulting in a complete 
deletion of exon 4 in AICDA gene 
(c.426_543delGATTATTTTTACTGCTGGAATACTT
TTGTAGAAAACCACGAAAGAACTTTCAAAGCC
TGGGAAGGGCTGCATGAAAATTCAGTTCGTCTC
TCCAGACAGCTTCGGCGCATCCTTTT).  
 
Conclusions: Since these molecular genetic defects 
result in similar clinical features, molecular and genetic 
studies are important for the differential diagnosis, 
therapeutic strategy and prognosis of the cases. 
 
 
900 A CASE OF NEUROCYSTICERCOSIS  

R. Razzaghi1, M. Momen-Heravi2 
1Infectious Diseases, 2Kashan University of Medical 
Sciences, Kashan, Iran 

Introduction: Neurocysticercosis (NCC)a common 
helminthic infestation in developing countries, may 
cause acquired epilepsy and neurological morbidities. 
Here, we present a case of neurocysticercosis in a 37-
year-old male from Kashan,Iran. 
 
Case presentation: A 37-year-old man from 
Kashan,Iran, presented with history of headache, and 
episodic seizures since 4 months. He had history 
contact with pork. The neurological examination and 
routine investigations were normal. A computed 
tomographic (CT) scan and MRI of the head showed 
numerous multiple enhanced mass lesion in 
corticomedullary junction,all lesion are in the gray- 
white matter inter face which was suggestive 
abscess,toxo plasmosis,metastasis. Serology was 
negative for herpes simplex, 
toxoplasmosis,EBV,CMV,HIV. Test for F.A.N.A,anti -
ds DNA,C-ANCA and P-ANCA was also negative. The 
patient was managed with antiepileptic and antibiotic 
treatment but there was no response to treatment . So 
open brain biopsy was performed and histopatologic 
examination revealed necrotizing lesion with vasculitis 
and prominent eosinophilia compatible with parasitic 
infection. According to history of using swine meat and 
report of biopsy , treatment with albendazole started 
with diagnosis of NCC,and after one month the number 
of lesion in MRI was decreased significantly and 
headache and seizure recovered. 

Conclusion: Despite of neurocysticercosis is very rare 
in Iran it should be considered in differential diagnosis 
of any patient with unknown etiology seizure and 
multiple ring enhancement in brain MRI. 
 
 
901 A CASE OF RECURRENT EXTRA 
PULMONARY TUBERCULOSIS, RELAPSE OR 
REINFECTION? 

R. Razzaghi1, M. Momen-Heravi2 
1Infectious Diseases, 2Kashan University of Medical 
Sciences, Kashan, Iran 

Introduction: Recurrence of active tuberculosis after 
treatment can be due to relapse of infection with the 
same strain or reinfection with a new strain of 
Mycobacterium tuberculosis.Here we report a rare 
occurrence of four different type of extrapulmonary 
tuberculosis in a immunocompetent patient. With no 
drug resistance.  
 
Case presentation: A 16 year old man presented with 
complaint of axillary lymphadenitis and severe weight 
loss. There was history of injection drug use and 
contact with tuberculosis patients. Histopatologic 
examination of lymph node biopsy confirmed 
Tuberculosis lymphadenitis. So treatment 2HRZE/4HR 
was started. After three year he was presented again 
with axillar lymphadenopathy and purulent discharge 
from cervical lymph node. HIV test was negative but 
Ziehl-Neelsen stain of the discharge smear showed 
numerous acid-fast bacilli. Anti tuberculosis drugs were 
administered as a recuurent case. Response to treatment 
was compeletly. But after several month he came with 
appandisitis feature and underwent appendectomy. 
Histopatologic examination of appendix biopsy 
revealed granolomatosis lesions compatible with 
Tuberculosis. After several month he came again with 
acute abdomen. He was underwent surgery obstraction, 
inflammation, stricture, fibrosis was seen in ileum, 
colon and rectom and biopsy specimen showed 
peritoneal involvement by tuberculosis.  
 
Conclusion: Regarding to three kind of extra 
pulmonary tuberculosis and 4 series anti tuberculosis 
treatment without drug resistance and lack of sign of 
immune depression and HIV test negative . Recurrent 
tuberculosis in this patient was due to relapse or 
reinfection? 
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902 A CASE OF HYDROCEPHALUS CAUSED BY 
BRUCELLA MENINGITIS WITH POSITIVE 
CULTURE OF CSF 

R. Razzaghi, S. Banaee, M. Erami, M. Momen-Heravi 

Kashan University of Medical Sciences, Kashan, Iran 

Introduction: Brucellosis is an endemic infectious 
disease in Iran .The neurological involvement of central 
nervous system in brucellosis patients is about 3 to 5 
percent. 
 
Case: A 25-year old man Afghanian presented with 
weakness and arthralgia. Terrible headache, vertigo, 
vomiting, cough, sputum and disequilibrium had been 
added. The brain CT-Scan revealed communicating 
four ventricular hydrocephalus. Hydrocephalus 
considered to be idiopathic and regarding to high 
prevalence of tuberculosis among Afghanian 
immigrants which can cause also hydrocephalus, 
ventriculo-peritoneal shunt was inserted.Presence of 
brucella species in CSF culture confirmed that subacute 
meningitis had been caused hydrocephalus because of 
delay in diagnosis and treatment. The patient was 
treated for brucellosis and discharged after 10 days with 
oral medications. 
 
Conclusion: According to our and other studies, it is 
recommended that in endemic areas for brucellosis, the 
patient with neurological symptoms such as 
hydrocephalus, should be evaluated for 
neurobrucellosis. 
 
 
904 THE SURVEY ON SYMPTOMS, 
PARACLINICAL FINDINGS AND FINAL 
OUTCOME IN PATIENTS WITH PNEUMONIA 
HOSPITALIZED IN SHAHID BEHESHTI 
HOSPITAL, KASHAN-IRAN2010 

R. Razzaghi1, H. Talari2, H. Saberi1, Z. Ferdosian1 
1Kashan University of Medical Sciences, 2Kashan 
Medical University, Kashan, Iran 

Introduction: Pneumonia is infection of lung and 
respiratory system which is a common in all parts of the 
word and leading to causes of death in all age groups. 
Regarding to importance of pneumonia and do not 
diagnosis it in most cases ,therefore this study was 
conducted to survey on symptoms , paraclinical 
findings and final outcome in Shahid Beheshti hospital 
,Kashan-Iran,2010.  
 
Methods: This research is descriptive study (historical 
cohort),carried out on 240 patients. Demographic and 
clinical ,laboratory and radiologic finding and final 

outcome ,were collected by meeting patient and 
reviewing their medical records. Data analyzed with 
descriptive methods in spss soft- ware. 
 
Findings: 54.2% of patient were male and 45.8 % were 
female.18.7% of patients were in < 15 years,37.5% in 
15-65 years and 43.8% in>65 year groups.The most 
common underlying diseases in 15> years was FTT 
(20%) and in 15-65 years was 
hypertension(13.3%,18%) .The most common chief 
complaint and symptom was cough (34.2% and 50.8%) 
and the most common finding in lungs sound was 
rall(34.2%). Fever(28%) and tachicardy(28%) were the 
most finding in vital sign and CRP was possitive in 
83.7%. 
Conclusion: Regarding to cough ,fever and tachicardy 
were the most common chief complaint in patient with 
pneumonia.It must be considered in differential 
diagnosis each patient with complaint of cough ,fever 
and respiratory discomfort. 
 
 
908 24 CASESE OF SPONDYLODISCITIS A 
CASE SERIES 

A. Sharif, R. Razzaghi, M. Momen-Heravi 

Kashan University of Medical Sciences, Kashan, Iran 

Introduction: Spondylodiscitis is an inflammatory 
process of the vertebral bone intervertebral disc which 
usually involves the discovertebral junction and may be 
exrtend to the epidural space and para spinal soft 
tissues.The aim of this study was to report patients with 
spondylodiscitis hospitalized in Beheshti hospital in 
kashan during 17 years. 
 
Material and methods: This case series study was 
carried out on 24 patients with spondyodiscitis.Data 
collection was done by reviewing of their medical 
records and the results presented by descriptive study. 
 
Results: 62.5% of patients were male and 37.5% were 
female.The mean age was 42.3 ± 10.2 ( min 25 and max 
62)year.50% of patients were in 20-40 years age group. 
The most common presenting symptom was back pain 
and fever.CRP was positive in all cases.ESR was 
increased in 48.5% of patients. TB spondylodiscitis was 
the most common form of disease(50%) and 25% had 
brucella spondylodiscitis. 75% of patients received 
medical therapy and 25% underwent surgery. 
 
Conclusion: According to this subject tuberculosis is 
one of the most causes of spondylitis TB 
spondylodiscitis should be considered in any patient 
who has severe localized pain at any spinal level 
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especially if accompanied by fever and positive CRP 
and elevated ESR. 
 
 
911 OUTCOME OF HIV/AIDS PATIENTS WITH 
PNEUMONIA HOSPITALIZED IN LOGHMAN 
HOSPITAL OF TEHRAN-IRAN FROM 2005 TO 
2011 

M. Momen-Heravi1, M. Beshart2, E. Ketabchi3 
1Kashan Medical University, Kashan, 2Shahid Beheshti 
University of Medical Sciences, 3Kashan University of 
Medical Sciences, Tehran, Iran 

Introduction: Pneumonia is a major cause of 
prolonged hospitalization, mortality and morbidity 
among HIV infected. Therefore, we decided to research 
about the prognostic factors of pneumonia in HIV 
positive individuals. 
 
Method and materials: In a descriptive method, 80 
HIV positive patients that hospitalized in Loghman-
hakim hospital between 2005 to 2011 with pneumonia 
have been studied and their demographic findings 
,clinical features and ,lab data and imaging, and at last 
their outcome gathered and record in questionnaire. 
Then gathered data enter SPSS#13 software, analyzed 
by descriptive tests.  
 
Results: 80 HIV positive patients hospitalized with 
pneumonia in loghman-hakim hospital since 2005 to 
2011 entered the study. Mean age was 37.4(±8.2) years. 
Death was the first with 43.8%, then recovery with 30% 
and pulmonary complications with 16.3% were the 
most common outcomes. Mortality was more common 
in the elderly. Most of the patients had history of 
smoking,injection drug use and. Imprisonment history 
and mortality rate in these patients were more common. 
The mortality rate was also more common in patients 
with anemia, high ESR levels, CRP +, high urea and 
high creatinine levels and low CD4 counts and pleural 
effusion.  
 
Conclusion: At a glance, in our study age, social 
history, last medical history, initial signs and 
symptoms, laboratory information and imaging are 
effective in patients outcome. 
 
 
912 PREVALENCE OF ANTI HIV, ANTIHCV 
AND, HBSAG POSITIVE AMONG INJECTION 
DRUG USERS IN KASHAN-IRAN  

M. Momen-Heravi1, H. Afzali2, H. Moosavipanah1 
1Kashan University of Medical Sciences, 2Kanazawa 
University, Kashan, Iran 

Background and aims: Drug injection is a very 
important risk factor for viral hepatitis and human 
immunodeficiency virus (HIV) infection. The present 
study was performed to evaluate the prevalence of 
hepatitis (B and C) and HIV infection among 
intravenous drug users (IDUs) and to identify the 
related risk factors for these infections in this group. 
 
Methods: This descriptive-analytical study was 
conducted in 2009 in kashan, Iran. The study 
population consisted of 300 IDUs in MMT,DIC and 
counseling centers. Demographic information and 
HBV, HCV, HIV-related risk behaviors were obtained 
through an interviewer-assisted questionnaire. IDUs 
serum samples were screened for HBV, HCV and HIV 
infection using enzyme-linked immunosorbent assay 
(ELISA). Data analyzed using Spss. 
 
Results: Of the 300 IDUs,288(96%) were male .The 
majority of IDUs 127(42.3%) were in 30-39 age group 
with mean age 34.9±9.7.The majority of 
IDUs224(74.7%) had more than 10 years history of 
addiction The most common age of onset addiction was 
15-20 year 134(44.7%).The prevalence of HIV was 
7(2.3%),HCV142(47.3%), HBsAg+2(0.7%).It was 
found that there was a significant correlation between 
using shared syringe, age and times of prison and HCV 
infection. 
 
Conclusion: There was high prevalence of HCV 
among IDU. High risk behaviors such as tattooing, 
unsafe sex ,needle sharing are common so regular 
screening of IDU, education of personal health about 
using sterile syringe, HBV vaccination and treatment of 
addiction and HCV infection is recommended. 
 
 
913 CANDIDA SEPTIC ARTHRITIS OF THE 
KNEE IN A INJECTION DRUG USER 

H. Afzali, M. Momen-Heravi, M. Erami 

Kashan University of Medical Sciences, Kashan, Iran 

Introduction: Septic arthritis caused by Candida 
species has been described infrequently and there are 
usually associated predisposing factors. We describe 
injection drug user young patient who developed septic 
arthritis of the knee caused by Candida glabrata. 
 
Case presentation: A 40-year-old man ,presented with 
a history of pain and swelling in the left knee from 2 
years ago. He underwent surgery of knee meniscus, and 
after a short term partial recovery pain and swelling 
was developed .He was smoker and injection drug user 
and had history of using norgezik. On examination 
there was tenderness over the left knee with warmth, 
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and swelling.The movements of the knee were limited 
without redness. Parasyntesis of synovial fluid revealed 
25000 WBC with 80% PMN and 4000 RBC. Serologic 
test for brucellosis, rheumatoid factor, antinuclear 
antibodies (ANA),human immunodeficiency virus were 
negative. The synovium grew Candida in Bactec 
culture 6 time and the strain of which was confirmed by 
PCR in a institute in Nederland. 
 
Treatment with amphoticin B after 4 week changed to 
itraconzaole and patient was discharged. But due to 
reported resistance to itraconazole in antibiogram, 
fluconazole administered and after 4 months treatment 
recovery was complete and limitation of motion has 
been eliminated completely. 
Conclusion: In differential diagnosis of septic arthritis 
in patients with predisposing factor including injection 
drug users and steroids formulation such as norgezik 
,fungal arthritis should be considered. 
 
 
914 A CASE REPORT OF DISSEMINATED 
MULTIFOCAL BONE TUBERCULOSIS  

H. Afzali, M. Momen-Heravi 

Kashan University of Medical Sciences, Kashan, Iran 

Introduction: Extrapulmonary tuberculosis (EPTB) 
may develop simultaneously in the course of pulmonary 
tuberculosis or it may appear years after the primary 
pulmonary infection.. The clinical onset is insidious and 
sometimes nonspecific, resulting in delay or 
misdiagnosis.Here we report a case of disseminated 
multifocal skeletal tuberculosis. 
 
Case presentation: A 16 year old female from 
Afghanistan with complaint of pain and swelling of toe 
in right foot since 2 years ago and low back pain since 2 
month ago . There was history of night sweet, weight 
loss and anorexia but she had no fever, cough and 
sputum. There was swelling, tenderness and purulent 
discharge over the toe of right foot and swelling, 
tenderness in middle thoracic vertebral column and 
deformity and kiphosis. Laboratory examination 
showed anemia and increase ESR. Histopathological 
examination of the biopsy obtained from the edge of the 
ulcer revealed multiple granulomas consisting langhans 
giant cells compatible with tuberculosis. MRI revealed 
an cold abscess 5×10 cm along L1-T10 and 
degeneration of T11,T12 and L1 . Ziehl-Neelsen stain 
of the foot discharge showed acid-fast bacilli. Anti 
tuberculosis drugs were administered. After 2 month 
healing of foot wound is complete , as well as pain and 
swelling in vertebral column was decreased and ESR 
was normal. 

Conclusion: Regarding to high prevalence of 
tuberculosis among Afghanian people, osteomyleitis of 
bone should be included in the differential diagnosis of 
patients with any chronic bone lesion,particularly in this 
high risk group. 
 
 
917 THE SURVEY ON IMMUNIZATION 
RESPONSE AGAINST HEPATITIS B VIRUS 
VACCINATION AND RELATED FACTORS IN 
HEALTH CARE WORKERS IN KASHAN 
UNIVERSITY OF MEDICAL SCIENCES  

A. Taghavi-Ardakani, H. Afzali, A. Jarchi 

Kashan University of Medical Sciences, Kashan, Iran 

Background: Hepatitis B infection is a major public 
health problem worldwide.An important way to prevent 
hepatitisB infection is vaccination especially among 
high-risk populations including healthcareworkers. This 
study was conducted to evaluate the post vaccination 
immunologic response of care givers staff in Kashan 
university of medical sciences, one month period in 
2011.  
 
Material and method: In this cross-sectional 
study,277 Health care workers who had selected 
accidently and if they received the last vaccine series 
three months ago they enrolled in study. three ml of 
venous blood sample of each subject was taken and 
were analyzed for HBsAg and Anti-HBs by immuno 
enzymometric assay (IEMA) and Rapid .Appropriate 
immunologic response was supposed to be HBs 
Ab>=10mIU/ml.The collected data were analyzed with 
statistical methods.  
 
Result: Among 86 subjects were evaluated, 167 were 
female and were men. Their mean age were 
31/35±7/85.4/5 % were with no response and 95/5% 
were with response. woman were more likely than men 
to be responder but their association were not 
significant.(p=0/26). %95.5 of the participants of this 
study was positive for anti- HBs marker that their 
response in 1y after vaccination was 88.9%,after 5 
years 96.9%,after 5-10 years 94/2% and after more than 
10 years was 96/4% In this study there was no 
significant relation among BMI,underlying 
disease,smoking with anti-HBs titer.there was 
significant association between age in male and anti-
HBs titer.  
 
Conclusion: Regarding to enough level of antibody 
after 10 year HBV vaccination bosster vaccination is no 
need in health care. 
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920 PREVALENCE OF INFECTIOUS DISEASE 
IN LIVER TRANSPLANT PATIENTS IN IMAM 
KHOMEINI HOSPITAL TEHRAN-IRAN 

A. Sharif1, S. Davoodi2, M. Hemmat1, R. Paidar1 
1Kashan University of Medical Sciences, Kashan, 
2Tehran University of Medical of Sciences, Tehran, 
Iran 

Introduction: Infection is the most common 
complication after liver transplantation, affecting nearly 
80% of patient. The aim of this study is evaluation of 
infections in liver transplant patients in Tehran Imam 
Khomeini hospital in 2001-2010. 
 
Methods: This case series (retrospective & 
prospective) study was performed on 57 liver transplant 
patients in Tehran Imam Khomeini hospital. 
Information were gathered with the 5 part forms 
(general information of patient, information of infection 
after liver transplantation , information about before , 
after and during liver transplant surgery of patients. The 
data were analyzed by SPSS version 19 software using 
chi square test. 
 
Results: 77.2% of patient have one or more episodes of 
infection. 50.9 of cases were %female and the rest 
49.1%were male).Frequency of infections is higher in 
female but were not statistically significantly 
differences between two sex groups. Patients who were 
older than 40 years old have the higher infections than 
others but were not statistically significantly differences 
between three age groups. Also there were no 
correlation between CHILD -MELD Score , acute and 
chronic rejection , using antibiotic and 
immunosuppressive drugs at before liver 
transplantation with infections. Frequency of infections 
is lower in Patients have received Ampicillinsulbactam 
as prophylaxes treatment and were statistically 
significantly differences between three groups. 
(p=0.005). 
 
Conclusion: Orthotopic Liver Transplantation has 
developed into a safe and successful treatment for end-
stage liver disease with satisfactory long-terms results. 
Infection is the most common complication after liver 
transplantation. Our experience with liver 
transplantation indicates comparable success rate to 
similar reports. 
 
 
 
 
 
 

931 THE GLOBULAR HEADS OF C1Q 
RECEPTOR (GC1QR) IN REGULATING 
APOPTOSIS OF HUMAN CERVICAL CANCER 
CELLS VIA A P53-DEPENDENT PATHWAY 

L. Gao 

Nanjing Maternity and Child Health Care Hospital 
Affiliated to Nanjing Medical University, Nanjing, 
China 

Human globular heads of C1q receptor (gC1qR) is a 
conserved eukaryotic protein that localizes 
predominantly in the mitochondrial matrix. The list of 
biologic response mediated by gC1qR includes growth 
perturbation, morphological abnormalities along with 
initiation of apoptosis. We have shown previously that 
re-expression of gC1qR protein in human cervical 
cancer cell line (C33a) results in cell death via 
apoptosis. The purpose of this study was to investigate 
the effect of p53 on the apoptosis of gC1qR-induced 
C33a cells. Here human cervical tissues were examined 
for the expression of gC1qR using real-time PCR and 
Western blot analysis. Results showed that the gC1qR 
protein was significantly decreased expression in 
cervical cancer tissues. C33a cells transfected with a 
GFP-gC1qR vector resulted in up-regulated gC1qR 
protein and a gradual increase in the generation of 
reactive oxygen species (ROS). Additionally, ROS 
generation and increased Ca2+ influx in mitochondria 
resulted in the loss of the mitochondrial transmembrane 
potential. Meanwhile, overexpression of gC1qR can 
induce the p53 expression and C33a cells apoptosis. 
When gC1qR was overexpressed, the change of 
mitochondrial function was abrogated by a trans-
dominant negative mutant of p53. Further, upon 
overexpression of gC1qR, cell viability and migration 
were shown to be significantly enhanced, the ratio of 
Bax/Bcl-2 protein expression and the apoptosis of C33a 
cells was decreased when cells were treated with 
mutant p53. These data support a mechanism whereby 
gC1qR indueces apoptosis through the mitochondrial 
pathway and p53-dependent pathway in C33a cells. 
 
 
 
 
 
 
 

 

 

 

J Clin Immunol (2012) 32 (Suppl 1):S1–S379



 
251 

 

TOPIC: B CELL 
 

323 DELETERIOUS LRBA MUTATIONS IN A 
NOVEL SYNDROME OF IMMUNE 
DEFICIENCY AND AUTOIMMUNITY 

G. López-Herrera1,2, G. Tampella3, Q. Pan-
Hammarström4, P. Herholz5, C.M. Trujillo-Vargas1,6, 
K. Phadwal7, A.K. Simon7,8, M. Moutschen9, A. 
Etzioni10, A. Mory10, I. Srugo10, D. Melamed10, K. 
Hultenby4, C. Liu4,11, M. Baronio3, M. Vitali3, P. 
Philippet12, V. Dideberg13, A. Aghamohammadi14, N. 
Rezai15, V. Enright1, L. Du4, U. Salzer5, H. Eibel5, D. 
Pfeifer16, H. Veelken17, H. Stauss1, V. Lougaris3, A. 
Plebani3, E.M. Gertz18, A.A. Schäffer18, L. 
Hammarström4, B. Grimbacher1,5 
1Department of Immunology, Division of Infection and 
Immunity, University College London, Royal Free 
Hospital, London, UK, 2Immunodeficiency Research 
Unit, National Institute of Pediatrics, México, Mexico, 
3Pediatrics Clinic and Institute of Molecular Medicine 
A. Novicelli, University of Brescia, Spedali Civili di 
Brescia, Brescia, Italy, 4Department of Laboratory 
Medicine, Karolinska Institute at the Karolinska 
University Hospital Huddinge, Stockholm, Sweden, 
5Centre of Chronic Immunodeficiency, University 
Medical Center Freiburg, Freiburg, Germany, 6Group 
of Primary Immunodeficiencies, University of 
Antioquia, Medellin, Colombia, 7Biomedical Research 
Centre Translational Immunology Lab, National 
Institute for Health Research, Nuffield Department of 
Medicine, University of Oxford, John Radcliffe 
Hospital, 8Medcial Research Council Human 
Immunology Unit, Weatherall Institute of Molecular 
Medicine, John Radcliffe Hospital, University of 
Oxford, Oxford, UK, 9University of Liege Center of 
Immunology, Laboratory of Immunoendocrinology, 
Institute of Pathology, Liège-Sart Tilman, Belgium, 
10Division of Pediatrics and Immunology, Rappaport 
School of Medicine, Technion, Haifa, Israel, 
11Department of Pediatrics, Affiliated Hospital of North 
Sichuan Medical College, Sichuan, China, 
12Department of Pediatrics, Centre Hospitalier 
Chretien-Esperance, Montegnée, 13Center for Human 
Genetics, University of Liege, Liège, Belgium, 
14Research Center for Immunodeficiencies, Pediatrics 
Center of Excellence, Children Medical Center, Tehran 
University of Medical Sciences, 15Molecular 
Immunology Research Center and Department of 
Immunology, School of Medicine, Tehran University of 
Medical of Sciences, Tehran, Iran, 16Department of 
Hematology and Oncology, Freiburg University 
Medical Center, Freiburg, Germany, 17Department of 
Hematology, Leiden University Medical Center, Leiden, 

The Netherlands, 18National Center for Biotechnology 
Information, National Institutes of Health, Department 
of Health and Human Services, Bethesda, MD, USA 

Introduction: Genetic causes of childhood-onset 
hypogammaglobulinemia are currently not well 
understood. Most patients are sporadic, but autosomal 
dominant (AD) and autosomal recessive (AR) 
inheritance have both been described.  
 
Objective: To characterize the immunological defects 
in patients with a newly identified genetic defect 
(LRBA deficiency).  
 
Methods: We performed genetic linkage analysis in 
consanguineous families with 
hypogammaglobulinemia. We performed functional 
assays to determine immunoglobulin production annd B 
cell differentiation, autophagy determination in B cells.  
 
Results: Four consanguineous families with childhood-
onset humoral immune deficiency and features of 
autoimmunity shared genotype evidence for a linkage 
interval on chromosome 4q. Sequencing of positional 
candidate genes revealed that patients in each family 
carried a distinct homozygous mutation in LRBA 
(lipopolysaccharide responsive beige-like anchor 
protein). Activation of patients' B and T cells was 
impaired, and immunoglobulin production and 
expression of co-stimulatory molecules in T cells were 
reduced. Functional analyses indicated that LRBA has a 
role in B and T cell survival, as cells showed reduced 
proliferation, increased apoptosis. Interestingly, 
autophagy was deficient in patient´s B cells.  
 
Conclusion: Mutations in LRBA cause a novel 
syndrome characterized by early-onset 
hypogammaglobulinemia and autoimmune 
complications. 
 
 
689 PHENOTYPIC ANALYSIS OF B CELLS IN A 
PAIR OF IDENTICAL, HLA*B44 FEMALE 
TWINS DISCORDANT FOR COMMON 
VARIABLE IMMUNODEFICIENCY AND 
RECURRENT SINO-PULMONARY INFECTION 

H.W. Schroeder Jr1, E. Szymanska Mroczek2, T.A. 
Hwangpo1, G.C. Ippolito3, M. Zemlin4, M.G. Brand1, 
Y. Zhuang1, D.K. Crossman5, J.D. Osborne2, D. 
Schneider6, C. Liu1, E.J. Lefkowitz2, M.R. Crowley7, G. 
Georgiou3, E.E. Brown8 
1Medicine, 2Microbiology, University of Alabama, 
Birmingham, AL, 3Chemical and Molecular 
Engineering, University of Texas, Austin, TX, USA, 
4Pediatrics, University Hospital Giessen and Marburg 
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GmbH, Marburg, Germany, 5Genetics Research 
Devision, 6Biochemistry, 7Genetics Research Division, 
8Epidemiology, University of Alabama, Birmingham, 
AL, USA 

In our clinic a majority of CVID and RESPI [REcurrent 
Sino-Pulmonary Infection with normal serum Ig levels] 
patients are HLA*B44 or *B8. We evaluated B cell 
subset distributions among 234 CVID, RESPI and 
control study subjects. CVID patients exhibited the 
lowest numbers of IgM+IgD+CD27+ marginal zone-
like B cells, with RESPI intermediate between CVID 
and controls. Compared to controls, both CVID and 
RESPI had similarly depressed numbers of IgM+IgD-
CD27+ memory B cells; but IgM-IgD-CD27+ class 
switched cells were low only in CVID. Among our 
patients was a pair of HLA B*44 female twins identical 
by whole genome sequencing, but discordant for CVID 
[IgG 477 mg/dl] and RESPI [IgG 733 mg/dl]. 
Compared to the RESPI twin, the blood of the CVID 
twin exhibited higher numbers of immature B cells, but 
progressively lower numbers of transitional, mature, 
memory IgD+ (p=0.01), memory IgD- (p=0.02), and 
plasmacytes. Deep-sequencing of immunoglobulin 
transcripts from the transitional, mature, memory IgD+, 
memory IgD- and plasmacyte fractions revealed a 
consistently lower prevalence of tyrosine in the CDR-
H3 loop (p< 0.0001) of the CVID twin. The relative 
paucity of tyrosine was most pronounced in the 
plasmacyte fraction (12.4% CVID vs 16.1% control). 
These findings suggest that in addition to an acquired 
block in B cell development at the transitional cell 
stage, the CVID twin produces an immunoglobulin 
repertoire that is markedly depleted of tyrosine. This 
may help explain why the function of the antibody 
repertoire in CVID is more impaired than what might 
be expected by serum immunoglobulin level alone. 
 
 
382 COMBINED NEONATAL SCREENING FOR 
SCID AND XLA USING TRECS AND KRECS 

S. Borte1,2,3, U. von Döbeln4, A. Fasth5, N. Wang6, M. 
Janzi6, J. Winiarski7, Q. Pan-Hammarström6, U. Sack2, 
M. Borte3, L. Hammarström6 
1Department of Laboratory Medicine, Karolinska 
Institutet, Stockholm, Sweden, 2Translational Centre for 
Regenerative Medicine, University of Leipzig, 
3ImmunoDeficiencyCenter Leipzig (IDCL), Hospital St 
Georg gGmbH Leipzig, Leipzig, Germany, 4Division of 
Metabolic Diseases, Karolinska Institutet, Stockholm, 
5Department of Pediatrics, The Sahlgrenska Academy, 
University of Gothenburg, Gothenburg, 6Division of 
Clinical Immunology and Transfusion Medicine, 
7Division of Pediatrics (CLINTEC), Karolinska 

Institute at the Karolinska University Hospital 
Huddinge, Stockholm, Sweden 

Introduction: Patients with severe primary 
immunodeficiencies (PID), characterised by the 
absence of T-cells or B-cells, are benefiting most from 
earliest-possible diagnosis and treatment. Primary 
immunodeficiencies such as severe combined 
immunodeficiency (SCID) and X-linked 
agammaglobulinemia (XLA) are commonly not 
detected by medical examination of newborns, 
demanding suitable diagnostic screening tests.  
 
Objective: To establish and evaluate a population-
based neonatal screening test for simultaneous 
quantification of T-cell receptor excision circles 
(TRECs) and kappa-deleting recombination excision 
circles (KRECs), and to develop second-tier test 
strategies for confirmation of abnormally tested dried 
blood spot samples.  
 
Methods: A quantitative triplex qPCR protocol for 
simultaneous detection of TRECs, KRECs and Actin-
beta in DNA eluates from regular dried blood spots 
('Guthrie cards') was developed and tested in a cohort of 
10.000 Swedish newborns as well as in 52 neonatal 
samples from known PID patients.  
 
Results: All patients with early-onset SCID were 
identified based on low or absent TREC copy numbers 
and could be further stratified into KREC-positive (B+ 
phenotype) or KREC-negative (B- phenotype) 
newborns, predicting the underlying genetic defect. 
Patients with agammaglobulinemia were reliably 
identified by solely absent KREC copies. Moreover, 
patients with chromosome instability syndromes (NBS 
and AT) were also identified based on abnormal 
excision circle copy numbers. Late-onset ADA-SCID 
patients surprisingly presented with low KREC copy 
numbers in spite of normal TREC copy numbers.  
 
Conclusions: The combined measurement of TRECs 
and KRECs improves the diagnostic applicability of 
neonatal screening tests for PID and allows to reliably 
identify and characterize neonates with a severe T- or 
B-lymphopenia. 
 
 
480 NOVEL LYMPHOCYTE DEFICIENCIES 
REVEALED BY MOUSE FORWARD GENETICS 

O. Siggs1,2, K. Bull2, B. Beutler1,3, R. Cornall2 
1The Scripps Research Institute, La Jolla, CA, USA, 
2University of Oxford, Oxford, UK, 3UT Southwestern 
Medical Center, Dallas, TX, USA 
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Introduction: The mouse provides an experimental 
canvas for the study of inherited immunodeficiency. 
While mouse mutants provide examples of what can go 
wrong, genome sequencing of patients reveals what 
does go wrong in inherited disease. As more and more 
Mendelian diseases are solved, it is becoming 
increasingly apparent that these groups overlap: genes 
mutated in immunodeficient mice are also mutated in 
immunodeficient people.  
 
Objectives & Aims: To search for new genes which 
may be involved in clinical immunodeficiency. 
Methods: We have screened thousands of progeny of 
chemically-mutagenised mice for T, B, and NK 
deficiencies.  
 
Results: We present here a series of mutations which 
each cause a deficiency of lymphocytes, including the 
previously uncharacterised genes Atp11c and Zbtb1, 
which lead to cell-intrinsic B and T cell deficiencies, 
respectively.  
 
Conclusions: Chemically-induced mouse mutations 
which cause immunodeficiency are being found with 
increasing ease, and establish valuable genetic beacons 
for the identification and mechanistic dissection of 
clinical genetic disease. 
 
 
566 MEMORY B CELLS IN DOCK8 DEFICIENT 
MICE 

K.L. Randall1,2, Z. Sabouri1, C.C. Goodnow1 
1John Curtin School of Medical Research, Australian 
National University, Canberra, 2Department of 
Immunology, Canberra Hospital, Woden, ACT, 
Australia 

Introduction: DOCK8 immune deficiency causes 
severe cutaneous viral infections, eczema, high levels 
of IgE and recurrent sinopulmonary infections (1). We 
have already looked at the early time points in the B 
cell immune response to antigen and found a failure of 
antibody persistence in DOCK8 deficient mice (2). 
Memory B cells have recently been shown to be 
decreased in patients with DOCK8 deficiency (3). 
 
Objective: To investigate memory B cells using 
DOCK8 deficient mice. 
 
Methods: swHEL B cells from wildtype and DOCK8 
pri/pri mice were adoptively transferred into C57Bl/6 
mice together with sheep red blood cells coated with 
HEL2X. Antigen specific B cells were followed 
through a primary and secondary immune response 

using flow cytometry, and antibodies to HEL were 
determined by ELISA. 
 
Results: CD38+ B cells were detectable in the spleen 
of mice that had received swHEL B cells from DOCK8 
pri/pri mice, but they were markedly decreased in 
comparison with mice receiving wildtype swHEL B 
cells. Injection of HEL antigen was able to markedly 
increase the number of antigen specific B cells in mice 
receiving wildtype swHEL B cells and this expansion 
was not seen in mice receiving DOCK8 pri/pri swHEL 
cells. The possible mechanisms of this failure to make a 
long-term population of antigen specific B cells will be 
discussed.  
 
Conclusions: DOCK8 deficiency leads to a decreased 
population of CD38+ memory B cells.  
 
References:  
 
1Zhang et al. NEJM, 361:2046; Engelhardt et al. JACI 
124:1289. 
 
2Randall et al. NI, 10:1283, 2009. 
 
3Jabara et al. NI, doi:10.1038/ni.2305 
 
 
653 THE MIRNA CLUSTER HSA-MIR-193B~365 
IS DYS-REGULATED IN PATIENTS WITH 
ANTIBODY DEFICIENCY 

U. Salzer1, N. Schweizer1, S. Jennings1, I. Möller1, S. 
Lassmann2, M. Werner2, Y. Fukuda3, T. Fukao3, H. 
Sic1, H. Eibel1 
1Center of Chronic Immunodeficiency, University 
Hospital, 2Institute of Pathology, University Medical 
Center, 3Max Planck Institute for Immunobiology, 
Freiburg im Breisgau, Germany 

Introduction: Common variable immunodeficiency 
(CVID) encompasses a heterogeneous group of primary 
antibody deficiency syndromes. MicroRNAs (miRNAs) 
act as posttranscriptional regulators of gene expression 
and have not yet been investigated in CVID.  
 
Objective: The aims were to test for a possible 
relevance of miRNAs in CVID pathogenesis and/or as 
biomarkers for disease subtypes as well as to use CVID 
as model disease to identify miRNAs involved in 
human terminal B-cell differentiation.  
 
Methods: We analyzed miRNA expression in CVID 
patient B-cell subsets (n=11, CVID Ib=7, CVID Ia=4) 
and in hematopoietic cell lines by using qPCR, 
analyzed target gene expression (qPCR, luciferase 
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reporter) and studied the effects of miRNA 
overexpression or knock-down on target gene 
expression (qPCR) and on function of primary B cells 
(FACS&BrdU Assay of CD40-IL21 stimulated cells, 
migration assay). 
 
Results: We found 21 miRNAs differentially regulated 
in CVID patients compared to controls (14 up, 7 down). 
Out of these we chose the most significantly dys-
regulated miR-193b~365 pair for further analysis. We 
found miR-193b~365 are expressed in a single cluster 
and up-regulated upon B cell stimulation and highly 
expressed in more terminally differentiated B cells. We 
confirmed target specificity of Blimp-1 for miR-365 
and ETS-1 for miR-193b. While plasmablast generation 
and proliferation were unaffected, we found an 
inhibitory effect of miR-193b overexpression on B-cell 
migration.  
 
Conclusions: We identified miRNA 193b~365 to be 
significantly dysregulated in CVID patients. 
Furthermore, this miRNA pair shows a restricted, 
activation-dependent expression pattern in terminal B-
cell stages and that targets important factors involved in 
terminal B-cell differentiation. 
 
 
864 CVID-LIKE DISORDER, EBV-ASSOCIATED 
LYMPHOPROLIFERATIVE DISEASE AND 
LIFE-THREATENING LYMPHOMA IN 
PATIENTS LACKING FUNCTIONAL CD27 

E. Salzer1, S. Daschkey2, S. Choo3, M. Gombert2, E. 
Santos-Valente1, S. Ginzel2, M. Schwendinger1, O.A. 
Haas4, G. Fritsch5, W.F. Pickl6, A. Borkhardt2, K. 
Boztug1,7, K. Bienemann2, M.G. Seidel8 
1CeMM Research Center for Molecular Medicine of the 
Austrian Academy of Sciences, Vienna, Austria, 
2Pediatric Oncology, Hematology and Clinical 
Immunology, Heinrich Heine University Medical 
Faculty, Düsseldorf, Germany, 3Department of Allergy 
and Immunology, Royal Children`s Hospital, 
Melbourne, VIC, Australia, 4medgen.at, 5Children's 
Cancer Research Institute, 6Institute of Immunology, 
7Department of Pediatrics and Adolescent Medicine, 
Medical University Vienna, 8Pediatric Hematology-
Oncology, Medical University Graz, Vienna, Austria 

ES and SD as well as AB, KBo, KBi and MGS 
contributed equally. 
 
Introduction: CD27, a tumor necrosis factor receptor 
family member, interacts with CD70 and influences T-, 
B-, and NK-cell functions. CD27 is a marker of 
memory B cells used in the classification of B cell 
deficiencies. Recently van Montfrans et al. reported 

CD27 deficiency in two patients, presenting with 
immunodeficiency characterized by inefficient immune 
responses to Epstein Barr Virus (EBV) and persistent 
EBV viremia.  
 
Objectives: We identified CD27 deficiency in three 
independent families (n= 8 patients) and assessed their 
clinical phenotype. 
 
Methods: One family was analyzed in Vienna, Austria, 
while two families were assessed in Düsseldorf, 
Germany. Whole exome sequencing (WES) was 
performed for one index patient each of all three 
families. In addition homozygosity mapping using 
Affymetrix 6.0 arrays was performed for one family. 
 
Results: We simultaneously confirmed CD27 
deficiency in three independent families caused by the 
same homozygous mutation (p.Cys53Tyr), leading to 
disruption of an evolutionarily conserved cystein knot 
motif of the transmembrane receptor. Phenotypes 
varied from asymptomatic memory B cell deficiency 
(n=3) to EBV-associated hemophagocytosis and 
lymphoproliferative disorder (LPD; n=3) and malignant 
lymphoma (n=2; +1 after LPD). The identification of 
CD27 deficiency in three independent families and the 
observation that no additional mutations could be 
identified in our patients suggesting that CD27 
deficiency represents an immunodeficiency with 
variable clinical phenotypes. 
 
Conclusions: CD27 deficiency may cause a CVID-like 
B cell immunodeficiency predisposing to EBV-driven 
lymphoma development. 
 
 
612 GENETIC ANALYSIS OF THE TNFRSF13B 
GENE IN A LARGE ITALIAN CVID COHORT 

V. Lougaris1, M. Vitali1, M. Baronio1, G. Tampella1, 
A. Bergbreiter2, U. Salzer2, A. Soresina1, R. Badolato1, 
S. Giliani1, A. Plebani1 
1Pediatrics Clinic and Laboratory for Molecular 
Medicine A. Nocivelli, University, Brescia, Italy, 
2Centre of Chronic Immunodeficiency (CCI), University 
Medical Center Freiburg and University, Freiburg im 
Breisgau, Germany 

Introduction: Common variable immunodeficiency 
(CVID) is characterized by hypogammaglobulinemia, 
recurrent bacterial infections and defective antibody 
response. Mutations in ICOS, TACI, CD19, CD20, 
CD21, CD81 and BAFF-R have been associated with 
CVID; mutations (homozygous, heterozygous and 
compound heterozygous) in the gene coding for TACI 
(TNFRSF13B), are found in 8-10% of CVID cases.  
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Objective: Analyze TNFRSF13B in Italian CVID 
patients in order to determine the frequency of TACI 
mutations and compare the results to the ones reported 
in literature.  
 
Methods: 115 Italian CVID patients were included in 
this study. Diagnosis of CVID was made according to 
ESID criteria. Informed consent was obtained. 
TNFRSF13B coding regions were amplified through 
PCR and direct sequencing was performed using an 
ABI130 sequencer.  
 
Results: The genetic screening evidenced the presence 
of 14 known variants, 3 synonymous and 11 
determining amminoacidic change. The frequencies of 
A181E and S277S mutations in our cohort are 
statistically increased when compared to the general 
population, while C104R and I87N incidences were 
more frequent, also compared to CVID population. 
Rare mutations (Y164X , L171R and C172Y) normally 
not found in the general population, were present in our 
patients although with low frequencies. Regarding 
compound heterozygous mutations we identified some 
already documented ones (C104R/C104Y, 
c204insA/C104R) and two novel ones (C104R/L171R; 
I87N/C104R).  
 
Conclusions: Our genetic analysis of TNFRSF13B 
gene reports new compound heterozygous mutations in 
a large Italian CVID population. The other mutations 
reported in literature are well represented even if, in 
some cases, with differences in incidence. 
 
 
664 GENETICS OF SELECTIVE IGA 
DEFICIENCY - SEQUENCING OF THE MHC 
SUSCEPTIBILITY REGION 

L. Hammarström, N. Wang 

Karolinska Institute, Stockholm, Sweden 

Selective immunoglobulin A deficiency (IgAD) is the 
most common primary immunodeficiency in 
Caucasians. Although there are a number of studies on 
the topic, the genetic basis of IgAD remains elusive. 
However, both MHC and non-MHC genes are reported 
to be associated with disease development. 
 
The human MHC region is located on the short arm of 
chromosome 6 and contains more than 200 genes. The 
ancestral HLA-A1, B8, DR3, DQ2 (8.1) haplotype has 
been shown to be strongly associated with IgAD. 
Interestingly, it is also associated with Graves' disease, 
systemic lupus erythematosus (SLE), type 1 diabetes 
and celiac disease (CD) and Myasthenia gravis (MG). 
However, due to the strong linkage disequilibrium 

within this region, the causative variants/mutations 
have not been identified yet. 
 
Taking advantage of recent technologies, the human 
MHC region can be deep sequenced using improved 
MHC capture arrays developed by NimbleGen and BGI 
in order to search for the mutations within this region. 
We re-sequenced the reference COX cell line which 
carries a homozygous 8.1 haplotype. Subsequently 46 
samples, also homozygous for the 8.1 haplotype, 
including patients with IgAD, MG, SLE, IgAD 
concomitant with CD and healthy blood donors, were 
deep sequenced utilizing Illumina HiSeq 2000. A high 
coverage of the MHC region (at least 97.44%) was 
achieved in the first 23 samples and preliminary 
bioinformatics analysis has shown 309 novel mutations 
as compared to the reference COX cell line. We are 
currently analyzing sequence data in order to search for 
mutations/SNPs involved in the pathogenesis of IgAD. 
 
 
43 FOAL IMMUNODEFICIENCY SYNDROME 
(FIS) IN HORSES - IDENTIFYING THE 
GENETIC BASIS OF THIS NOVEL 
IMMUNODEFICIENCY 

S. Carter1, L. Fox-Clipsham2, J. Swinburne2 
1School of Veterinary Science, University of Liverpool, 
Liverpool, 2Animal Health Trust, Newmarket, UK 

Introduction: FIS is characterised by weakness, 
anaemia and severe multiple opportunistic infections of 
young foals. FIS is 100% fatal within 6-12 weeks, no 
treatments are effective. The profound anaemia is non-
regenerative and PCVs may be as low as 3%. 
Circulating PMN and T lymphocytes are normal in 
number and function. However, there is an almost 
complete lack of circulating B-lymphocytes and 
immunoglobulins and reduced numbers of B 
lymphocytes in spleen and lymph nodes. 
 
This novel immunodeficiency is an autosomal recessive 
genetic disease and carriers are clinically normal.  
 
Aims: Identify the FIS genetic lesion(s), develop a 
diagnostic test and screen equine populations. 
 
Methods and results: Microsatellites identified a large 
suspect region on chromosome 26 as the most likely 
candidate. A Genome Wide Association Study, GWAS 
using the Illumina 54K Equine SNP chips confirmed 
and narrowed the critical region (to 1.2 Mb). The 
candidate region was captured (NimbleGen) and 
sequenced (Roche 454). One SNP variant survived 
critical analysis and was homozygous in FIS ponies, 
heterozygous in FIS carriers and absent in normal 
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ponies. This SNP is exonic and results in an amino acid 
change.  
 
Conclusions: The FIS SNP is in a sodium transporter 
SLC-5A3; the functional pathways to B cell 
immunodeficiency and anaemia are not known. 
 
Impacts: A diagnostic test for the FIS SNP is now 
available. Population studies indicate 45% of Fell 
ponies, 14% of Dales ponies and 2% of Coloured 
ponies are carriers. It is now feasible to develop 
breeding regimes to eradicate FIS from equine 
populations. 
 
 
379 CLASSIFICATION OF COMMON 
VARIABLE IMMUNODEFICIENCY BY 
QUANTIFICATION OF T CELL RECEPTOR 
RECOMBINATION EXCISION CIRCLES (TREC) 
AND IG KAPPA-DELETING RECOMBINATION 
EXCISION CIRCLES (KREC) 

C. Kamae1, N. Nakagawa1, H. Sato2, K. Honma1, N. 
Mitsuiki3,4, O. Ohara3, H. Kanegane5, S. Pasic6, Q. Pan-
Hammarström7, M.C. van Zelm8, T. Morio4, K. Imai2, 
S. Nonoyama1 
1Department of Pediatrics, National Defense Medical 
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Defense Medical College Hospital, Tokorozawa, 
3Department of Human Genome Research, Kazusa 
DNA Research Institute, Kisarazu, 4Department of 
Pediatrics, Tokyo Medical and Dental University, 
Tokyo, 5Department of Pediatrics, University of 
Toyama, Toyama, Japan, 6Departments of Pediatric 
Hematology, Pulmonology, Medical Genetics, 
Pathology, and Immunology, Mother and Child Health 
Institute, Belgrade, Serbia, 7Division of Clinical 
Immunology, F79, Department of Laboratory Medicine, 
Karolinska University Hospital Huddinge, Stockholm, 
Sweden, 8Department of Immunology, Erasmus MC, 
University Medical Center, Rotterdam, The 
Netherlands 

Introduction: Common variable immunodeficiency 
(CVID) is the most common primary 
immunodeficiency associated with 
hypogammaglobulinemia and variable clinical 
manifestations with complications, including 
opportunistic infections, autoimmune diseases, and 
various types of malignancies. Clinical and prognostic 
markers need to be identified that are helpful for 
manage the CVID patients. 
 
We recently developed real-time PCR based 
quantification of TREC and KREC. 

Objective: The aim is to identify the prognostic factors 
of CVID. 
 
Methods: We recently developed real-time PCR based 
quantification of T cell receptor excision circles 
(TREC) and signal joint Ig kappa chain recombination 
excision circles (KREC). Forty CVID patients 
classified were analyzed. TREC and KREC 
quantification was performed using DNA extracted 
from peripheral blood.  
 
Results: We found that CVID patients can be classified 
into 4 groups (A, B, C, D). The cumulative events of 
complications (opportunistic infections, autoimmune 
diseases and malignancies) per 10 patient-years were 
significantly higher, in the order group D (0.98 
events/10 patient-years), group C (0.63), group B 
(0.30), group A (0.04) (group A vs group D: P = 
0.0022; C: P = 0.0092; B: P = 0.0692).  
 
Conclusion: TREC and KREC are good markers to 
understand the clinical severity, prognosis and 
pathogenesis of CVID, and TREC/KREC classification 
is helpful for deciding treatment options for CVID 
patients. 
 
 
481 SEVERITY OF ANTIBODY DEFICIENCY IN 
ATAXIA TELANGIECTASIA IS ASSOCIATED 
WITH INTRINSIC DEFECTS IN B- AND T-CELL 
DEVELOPMENT 

G.J. Driessen1,2, H. IJspeert1,2, C. Weemaes3, A. 
Harraldsson4, M. Trip1,2, A. Warris3,5, M. van der 
Flier3,5, N. Wulffraat6, M.M.M. Verhagen3, M.M. 
Taylor7, M.C. van Zelm2, J.J.M. van Dongen2, M. van 
Deuren5,8, M. van der Burg2 
1Pediatric Infectious Disease and Immunology, 
2Immunology, Erasmus MC, University Medical Center 
Rotterdam, Rotterdam, 3Pediatric Infectious Disease 
and Immunology, Nijmegen Medical Centre, Nijmegen, 
The Netherlands, 4Children's Hospital Iceland, 
Landspitali University Hospital and University of 
Iceland, Faculty of Medicine, Reykjavik, Iceland, 
5Nijmegen Institute for Infection, Inflammation, and 
Immunity (N4i), Nijmegen, 6Department of Pediatrics, 
Subunit Pediatric Rheumatology, University Medical 
Center Utrecht, Utrecht, The Netherlands, 7Institute for 
Cancer Studies, Birmingham University, Birmingham, 
UK, 8Internal Medicine, Radboud University Nijmegen 
Medical Center, Nijmegen, The Netherlands 

Introduction: Ataxia Telangiectasia (AT) is a 
multisystem DNA-repair disorder caused by mutations 
in the ATM gene. AT patients have reduced circulating 
B- and T-cell numbers and a highly variable antibody 
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deficiency. While the involvement of ATM in V(D)J 
recombination and class switch recombination (CSR) 
has been studied extensively, little is known about the 
mechanisms resulting in immunological disease 
heterogeneity. 
 
Objective: To dissect the immunological mechanisms 
that underlie the high variability of the 
immunodeficiency between patients with AT. 
 
Methods: We included 15 AT patients with distinct 
clinical features: classical AT with 
hypogammaglobulinemia (n=3); classical AT (n=8); 
and variant AT (late onset; n=4). We studied the 
peripheral B- and T-cell subset distributions, B-cell 
subset replication history, somatic hypermutation 
frequencies, IgG and IgA CSR patterns and ATM 
kinase activity. 
 
Results: Classical AT patients lacked ATM kinase 
activity, while variant AT patients showed residual 
function. Still, all patients had disturbed naive B-cell 
and T-cell homeostasis as evidenced by low cell 
numbers and increased B-cell proliferation and a large 
proportion CD21lowCD38low anergic B cells. Impaired 
formation of T-cell dependent memory B-cells was 
predominantly found in AT plus 
hypogammaglobulinemia, associated with extremely 
low naive CD4+ T-cell numbers. Finally, ATM 
deficiency resulted in defective CSR to distal constant 
regions that might reflect impaired ability of B-cells to 
undergo multiple GC reactions. 
 
Conclusions: We conclude that increased severity of 
the immunological abnormalities correlated with the 
absence of detectable ATM kinase activity associated 
with defects in B-cell and T-cell development and 
related defective T-cell dependent B-cell responses. 
 
 
613 MULTICENTER STUDY (EMPATHY) FOR 
EVALUATION OF THE ANTIBODY RESPONSE 
AGAINST SALMONELLA TYPHI FOR THE 
DIAGNOSIS OF ANTI-POLYSACCHARIDE 
ANTIBODY PRODUCTION DEFICIENCY IN 
PATIENTS WITH PRIMARY 
IMMUNODEFICIENCY 

S. Sánchez-Ramón1, J. de Gracia2, A.M. García 
Alonso3, J.J. Rodríguez Molina1, J. Melero4, A. de 
Andrés5, J.M. García Ruiz de Morales6, A. Ferreira7, G. 
Ocejo8, J.J. Cid9, J.M. García Martínez10, T. Lasheras2, 
L.M. Vargas4, J. Gil1, M.C. García Rodríguez7, J.L. 
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Soler-Palacín13, L. Herraiz1, M. Lopez Hoyos8, J.M. 
Bellón14, G. Silva5, D.M. Gurbindo15, J. Carbone1, C. 

Rodríguez-Sáinz1, N. Matamoros16, E. Fernández-
Cruz1, EMPATHY group 
1Immunology, Hospital General Universitario Gregorio 
Marañón, Madrid, 2Pneumology, Hospital Universitari 
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4Immunology, Hospital Infanta Cristina, Badajoz, 
5Immunology, Hospital Universitario Ramón y Cajal, 
Madrid, 6Immunology, Hospital de León, Leon, 
7Immunology, Hospital Universitario La Paz, Madrid, 
8Immunology, Hospital Marqués de Valdecilla, 
Santander, 9Immunology, Hospital Juan Canalejo, La 
Coruña, 10Pediatrics, Hospital de Cruces, Bilbao, 
11Infectious Diseases and Immunodeficiencies Unit, 
12Immunology, Hospital 12 de Octubre, Madrid, 
13Pediatric Infectious Diseases and Immunodeficiencies 
Unit, Hospital Universitari Vall d'Hebron, Barcelona, 
14Statistics, Hospital General Universitario Gregorio 
Marañón, 15Immunopediatrics, Hospital 
Maternoinfantil de O'Donnell, Madrid, 16Immunology, 
Hospital Son Espases, Palma de Mallorca, Spain 

Introduction: Evaluation of Polysaccharide (PS)-
specific antibody production is essential for diagnosis 
of primary immunodeficiencies. However, 
interpretation is difficult due to biological and technical 
reasons.  
 
Objectives: We analyzed the specific antibody 
response (Ab) to purified Vi-PS antigens from 
Salmonella typhi in comparison to pneumococcal (PCP) 
antigens.  
 
Methods: A prospective study (EMPATHY) was 
conducted in adult patients with Common Variable 
Immunodeficiency (CVID, n=18), 
Hypogammaglobulinemia (HYPOG; n=27) and 
Healthy Controls (HC; n=16). Specific Ab to PCP 
(Pneumo23™) and to Vi-antigen (Typhim™) vaccines 
were measured by ELISA (The Binding Site, UK). We 
used three-fold increase to define a normal Ab response 
to PS (Ratio:3x).  
 
Results: Anti-Vi responses (RatioTyphi:3x) were 
greater in HC than in CVID and HYPOG patients 
(100.0% vs. 64.4%; p=0.006). RatioTyphi:3x between 
HC vs. CVID was 100.0% and 50.0% (p=0.004). Ratio 
PCP:3x between HC vs. CVID was 87.5% and 27.8% 
(p=0.002). ROC analysis, for the Typhi and PCP 
Ratios, to differentiate HC from CVID was 0.87 
(IC95%: 0.75 - 0.99) and 0.84 (IC95%: 0.70 - 0.98), 
respectively. Discrepancies in measurement of Ab to PS 
antigens were observed mainly in the CVID group 
(50.0% no response to Vi-antigen vs. 72.2% no 
response to PCP-antigens). The discrepancy between 
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the methods was 34% (21/61), which could be 
influenced by baseline levels of anti-PCP Ab (29.5% 
for global mean ≥0.08g/L and 47.1% for controls mean 
≥0.2g/L).  
 
Conclusions: Our results suggest that the evaluation of 
the specific antibody response to Vi-PS antigen add 
clinical value to the diagnosis of anti-PS antibody 
production deficiency in patients with CVID. 
 
 
645 A CASE-CONTROLLED STUDY OF 
CLINICAL SYMPTOMS IN ADULTS WITH 
SELECTIVE IGA DEFICIENCY 
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Sweden, 2Department of Medicine, University of 
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Introduction: Selective IgA deficiency (SIgAD) is the 
most common primary immunodeficiency (PID). 
Previous studies of disease symptoms have lacked 
controls from population cohorts.  
 
Objective: To compare disease symptoms in adults 
with SIgAD with an age- and gender-matched 
population control group.  
 
Subjects and methods: 32 SIgAD (S-IgA level < 
0.07g/L, 13 women, 19 men; mean age 48 years) 
recruited from blood donors and hospital/laboratory 
cohorts to minimize selection bias towards “healthy” or 
“sick” individuals and 63 controls (29 women, 34 men; 
mean age 50 years) randomly selected from the 
Icelandic National Registry. Controls might suffer from 
any chronic diseases/conditions and thereby better 
reflected the population. Data collection: study-specific, 
self-administered questionnaire (122 items) combined 
with a standardized interview by a MD, physical and 
laboratory examinations, skin prick and lung function 
tests. 
 
Results: The study showed that SIgAD individuals 
significantly more often suffered from lower respiratory 

tract infections (p< 0.01), had a 3.5-fold higher 
likeliness to be classified as being highly infection-
prone, had significantly more autoimmune diseases (p< 
0.05) and a higher overall prevalence of allergies (p< 
0.05). Once diagnosed with asthma and/or 
rhinoconjunctivitis, SIgAD individuals reported a 
significantly increased disease severity. More SIgAD 
individuals were receiving long-term sickness benefits 
(p< 0.05). No significant differences could be found 
regarding incidence of gastrointestinal- and/or 
urogenital infections, musculoskeletal diseases and 
symptoms, cardiovascular, neurologic or psychiatric 
disorders. 
 
Conclusions: Comparison using controls showed a 
significantly worse health status for individuals with 
SIgAD. The study highlights the importance of using 
matched population controls in clinical PID research. 
 
 
468 B-CELL PHENOTYPING FROM PRO-B TO 
PLASMA CELLS : NEW TOOLS FOR 
DIAGNOSIS 

F. Capolunghi, E. Danielli, C. Capponi, B. De Stefani, 
M. Mirabella, R. Carsetti 

Children’s Hospital Bambino Gesù, Rome, Italy 

Introduction: B-cell commitment starts in the bone 
marrow at the pro-B stage and proceeds through 
discrete steps of development towards the transitional 
stage. Transitional B cells exit the bone marrow and are 
also found in the periphery. Here they develop into 
mature, memory B cells and plasma cells. In patients 
transplanted because of immunodeficiency or leukemia 
the host bone marrow is colonized by donor stem cells 
and B-cell development starts de novo providing a 
useful model to study early B-cell maturation.  
 
Objectives: To identify human B-cell subsets in the 
bone marrow by analysing their phenotype with new 
combination of expression markers. Using this tool we 
compared bone marrow B-cell development in patients 
transplanted with stem cells from different sources. We 
also used the novel sets of stainings to better identify 
minimal residual disease.  
 
Methods: Stainings with different sets of antibodies 
were performed on human bone marrow and peripheral 
blood samples and analysed by flow cytometry.  
 
Results: We found novel combinations of markers 
which distinguish all B-cell subsets in the bone marrow. 
We show that early B-cell development after 
transplantation is very fast in the bone marrow, but 
peripheral memory reconstitution follows different 
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kinetics. Using our novel stainings, we also 
demonstrate that blast cells in acute B-cell leukemia can 
be well distinguished from normal B-cells precursors.  
 
Conclusions: Our findings will help to better 
characterize B-cell development in human bone marrow 
and provide usefull tools to identify malignant cells in 
acute- B cells leukemia even at very low frequency. 
 
 
597 FAMILIAL NON X-LINKED AUTOSOMAL 
DOMINANT AGAMMAGLOBULINEMIA WITH 
ABSENCE OF PERIPHERAL BLOOD B CELLS 

A. Louis1, J.-N. Cao1, L. Yel1, S. Gupta2 
1University of California, 2Department of Immunology, 
University of California, Irvine, CA, USA 

Introduction: Agammaglaobulinemia, is an X- linked 
disorder characterized by a lack of mature B cells, and 
extremely low levels of IgG, and no IgA, IgM, and IgE, 
which appears to be due to a block in B lymphopoiesis 
as a result of mutations of Bruton Tyrosine Kinase 
(BTK). We present immunological and molecular 
analyses of a neonate, and her father with complete lack 
of peripheral blood B cells, which represent a familial 
non-X-linked autosomal dominant 
agammaglobulinemia.  
 
Case report: A thirty six year old male with history of 
recurrent ear infections requiring multiple courses 
antibiotic courses, six episodes of pneumonia and was 
diagnosed with agammaglobulinemia at the age of 12. 
His mother also had agammaglobulinemia and died 
from pneumonia at age 36. Serum immunoglobulin 
levels were an IgG of 103mg/dl and no IgA, IgM, or 
IgE. Phenotypic analysis revealed an absence of B cells 
(CD19+). No mutation of BTK was observed. Gene 
array analysis revealed lack of expression of Pax-5, IL-
7R and BLNK genes. When patient's daughter was born, 
cord blood analysis revealed 0% CD19+ B cells. At one 
year of age repeat immunological analysis revealed 
absence of CD19+ B cells and IgG 120 mg/dl and no 
IgA, IgM, and IgE.  
 
Conclusion: This family represents the first 
documentation of familial non-x-linked autosomal 
dominant agammaglobulinemia with complete absence 
of peripheral blood B cells, and T cell functional defect. 
This may represent a new primary immunodeficiency 
disease, which may be due to a defect in gene (s) 
involved in B cell development. 
 
 

 

632 SMALL POPULATIONS WITH MAJOR 
IMPLICATIONS? IDENTIFICATION OF TWO 
IGE+ MEMORY B-CELL SUBSETS IN HUMAN 
BLOOD- IMPLICATIONS FOR PRIMARY 
IMMUNODEFICIENCIES 

M.A. Berkowska1, J.J. Heeringa1, E. Hajdarbegovic2, 
H.B. Thio2, P.M. van Hagen3, A. Orfao4, J.J.M. van 
Dongen1, M.C. van Zelm1 
1Dept. Immunology, 2Dept. Dermatology, 3Dept. 
Internal Medicine, Erasmus MC, Rotterdam, The 
Netherlands, 4Centro de Investigación del Cáncer and 
Service of Cytometry, Dept. Medicine, University of 
Salamanca, Salamanca, Spain 

Introduction: Immunoglobulin (Ig)E type antibodies 
play a central role in the pathogenesis of atopy and 
immunity against parasitic infections. Elevated serum 
IgE levels are associated with multiple primary 
immunodeficiencies such as Hyper-IgE, Wiskott-
Aldrich and Omenn syndromes, while e.g. Hyper-IgM 
syndromes result in reduced IgE production. In contrast 
to IgM, IgG and IgA-expressing B cells, IgE+ memory 
B cells are scarce and remained undetectable.  
 
Objective: To dissect T cell-dependent and T cell-
independent IgE responses in health and immune-
mediated diseases  
 
Methods: We used a stepwise flow cytometric 
approach to reliably detect IgE+ memory B cells in 
blood and lymphoid tissue. IgE+ memory B cells were 
purified for molecular analysis of proliferation and 
antibody maturation.  
 
Results: CD27+IgE+ memory B cells showed 
extensive replication and somatic hypermutation 
(SHM) levels reminiscent of germinal center responses. 
CD27-IgE+ cells showed limited proliferation and 
SHM, and were present in CD40L-deficient patients, 
reflecting a T cell-independent origin. While in healthy 
adults frequencies of CD27+IgE+ and CD27-IgE+ 
memory B cells were similarly low, CD27-IgE+ cells 
were increased in blood of patients with atopic 
dermatitis when compared to healthy controls and 
patients with psoriasis.  
 
Conclusions: Our findings provide new insights into 
the generation of IgE+ memory B cells. Specific 
increase in CD27-IgE+ cell numbers in atopic 
dermatitis suggests involvement of T cell-independent 
responses in IgE-mediated diseases. IgE+ memory B-
cell phenotyping can prove valuable for prognostic 
classification of immune-mediated diseases as well as 
for understanding pathophysiology of several types of 
immunodeficiencies. 
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800 MODIFICATION OF A STANDARD ELISA 
FOR THE AMPLIFICATION OF THE 
ANALYTICAL RANGE FOR QUANTIFICATION 
OF IGG SPECIFICIC ANTIBODIES AGAINST 
PNEUMOCOCCAL CAPSULAR 
POLYSACCHARIDE 

J.J. Rodriguez-Molina, L. Herraiz-Nicuesa, J. 
Navarro, E. Sarmiento, M. Jaramillo, J. Carbone, E. 
Fernandez-Cruz, The Study Group EMPATHY 

Deparment of Clinical Immunology, Hospital General 
Universitario Gregorio Marañón, Madrid, Spain 

Introduction: Diagnosis of primary 
immunodeficiencies includes assessing the levels of 
specific IgG antibodies (Ab) to pneumococcal 
polysaccharide antigens (PCP). PCP-Ab at baseline and 
post-vaccination (Pneumo23), was measured by a 
standard ELISA (EA; The Binding Site, UK). In several 
individuals baseline levels of PCP-Ab are within the 
upper measuring range, which limits the use of EA for 
evaluation of PCP-Ab post-vaccination. 
 
Objetive: To modify and validate a standard EA for 
quantification of PCP-Ab, in order to amplify the upper 
measuring range from 270mg/L to up to 5.400mg/L. 
 
Methods: Pre-diluted samples (1:1 to 1:20 in 9,0g/L 
saline solution) from sera of individuals (N=12) with 
PCP-Ab levels between 100mg/L and >270mg/L were 
evaluated, by quadruplicate, for PCP-Ab using EA. We 
tested the modified EA in pre-diluted samples (1:10) 
from 12 healthy controls (HC) and 12 patients 
evaluated for immunodeficiency (ID). 
 
Results: Correlation between PCP-Ab results in pre-
diluted samples and the expected values showed a 
linear pattern (y=1.006x-0.18; R2>0.99) within a 
measuring range from 3 to 5.400mg/L.The analytical 
imprecision, measured as percentage of Coefficient 
Variation of quadruplicates was < 15% for all 
concentrations tested. PCP-Ab levels (ratio: post-
vaccination levels / baseline levels) in HC and ID 
varied from 2.65 to 44.00 (median: 10,98; Wilcoxon 
test: p< 0.001) and from 0,30 to 16.80 (median: 4.20; 
p< 0.005), respectively. Using the unmodified standard 
EA samples with higher PCP-Ab baseline levels could 
not be evaluated. 
 
Conclusions: A modified ELISA procedure allows 
assessing specific PCP-Ab post-vaccination in sera 
from patients with ID and high baseline PCP-Ab levels. 
 
 

 

548 DESCRIPTION OF TWO PATIENTS WITH 
HYPOGAMMAGLOBULINEMIA CAUSED BY A 
CD19 DEFICIENCY 
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Bertrand5, A. Boutemy6, C. Picard1,2,7, J.-F. Moreau8, A. 
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Necker-Enfants Malades, Assistance Publique-
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Hôpital des Enfants - Hôpital Pellegrin, 4Unité de 
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6CHI Poissy/Saint-Germain-en-Laye, Poissy, 7Centre 
d'Etudes et de Diagnostic des Déficits Immunitaires, 
Hôpital Necker-Enfants Malades, Assistance Publique-
Hôpitaux, Paris, 8Laboratoire d'Immunologie, Hôpital 
Pellegrin, Bordeaux, 9INSERM U768, Fondation 
Imagine, Institut Hospitalo-Universitaire des Maladies 
Génétiques, Hôpital Necker-Enfants Malades, Paris, 
France 

Introduction: Hypogammaglobulinemia is the most 
frequent group of primary immune deficiency (PID). 
The underlying molecular defect is often lacking. 
Recently, CD19 deficiency has been reported as a rare 
genetic cause of antibody deficiency.  
 
Methods: Description of 2 French patients with 
hypogammaglobulinemia recently attributed to 
mutations in the CD19 encoding gene. 
 
Results: The first patient is a girl born from 
consanguineous Tunisian parents. She had several 
episodes of bronchitis and otitis media, and one 
pneumonitis in her early childhood. 
Hypogammaglobulinemia (IgG=2.85 g/L, IgA=0.99 
g/L, IgM=2.99 g/L) was noted when she had a 
pneumococcal meningitis at the age of 11. Lymphocyte 
subpopulations were: CD3+=83%, CD4+=44%, 
CD8+=23%, CD19+=0.3%, CD20+=10%, NK 
cells=6%. Molecular analysis showed a deletion of 7bp 
in exon 7 of the CD19 encoding gene, leading to a stop 
codon. She is now 12 and well under intravenous 
immunoglobulin (IVIg) replacement therapy.  
 
The second patient is a boy born from non 
consanguineous parents, who presented early and 
recurrent broncho-pneumonitis. Mild 
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hypogammaglobuliemia was noticed at age 8 years 
(IgG=4.37 g/L, IgA=1.76 g/L, IgM=0.42 g/L). He 
underwent lower left lobectomy. Lymphocyte 
subpopulations showed marked alterations in the B cell 
compartment (CD19+=0.06%, CD20+=12%), A 
homozygous splice site mutation in intron 5 of CD19 
gene was detected, leading to a truncated protein., He is 
now 12, and has bronchiectasis and altered lung 
functions, despite adequate IVIg and 
antibioprophylaxis. 
 
Conclusion: CD19 deficiency is a rare cause of 
antibody disorder and should be sought in children with 
hypogammaglobulinemia. 
 
 
684 NATURAL COURSE AND PROGNOSIS IN 
GOOD SYNDROME 

A. Jansen1, M. van Deuren1, J. Miller2, J. Litzman3, J. 
de Garcia4, M. Sáenz Cuesta5, A. Szaflarska6, S. Patel2, 
A. Simon1, Good syndrome Study Group 
1General Internal Medicine and N4i Centre for 
Immunodeficiency and Autoinflammation (NCIA), 
Radboud University Nijmegen Medical Centre, 
Nijmegen, The Netherlands, 2Immunology, John 
Radcliffe Hospital, Oxford, UK, 3St Anne`s University 
Hospital, Brno, Czech Republic, 4Hospital Vall 
d'Hebron, Barcelona, 5Donostia University Hospital, 
San Sebastian, Spain, 6Clinical Immunology and 
Transplantology, Jagiellonian University, Medical 
College, Cracow, Poland 

Introduction: Good syndrome (GS) is defined as 
thymoma combined with immunodeficiency. It is a rare 
condition that has only been studied in case reports or 
retrospective case series. General believe is that GS has 
a worse prognosis than other humoral 
immunodeficiencies.  
 
Objective: To study the natural course, complications 
and prognosis of Good syndrome. 
 
Methods: we tried to contact authors of all reports of 
patients with Good syndrome and physicians who 
submitted data on Good syndrome to the ESID registry, 
and asked them to complete an anonymized 
questionnaire on complications and treatment for each 
patient.  
 
Results: So far, we have collected follow-up data of 40 
patients from 10 countries. Average age at diagnosis 
was 60,3 years; median follow-up was 6,5 years (range 
0,25-25 years) - for a total follow-up of 312 patient-
years. The most common infections reported were: 
lower respiratory, upper respiratory and gastro-

intestinal infections. Other complications included 
diverse autoimmune disorders and bronchiectasis. 
Thirty-seven of 40 patients were treated with 
intravenous immunoglobulins, 10 patients were treated 
additionally with immunosuppression and 4 patients 
received G-CSF. Eleven patients (28%) died from 
miscellaneous causes, 4 patients died within 1 year, 
while 2 patients died after 15 and 18 years - with a 10-
year survival of >75% (Kaplan-Meier analysis) which 
is better than originally reported. 
 
Conclusions: GS is a rare immunodeficiency 
associated with considerable morbidity and mortality. 
Prospective data on patients are lacking. We propose to 
form a study group to set up a prospective study in 
these patients to improve diagnosis, treatment and 
prognosis. 
 
 
739 IMMUNOPHENOTYPIC T AND B-CELL 
CORRELATE OF RISK FOR DEVELOPMENT 
OF CLINICAL COMPLICATIONS IN CVID 
PATIENTS: A SINGLE CENTER PROSPECTIVE 
STUDY 

J. Carbone1, N. Lanio2, E. Sarmiento1, A. Gallego1, M. 
Arraya1, E. Fernandez-Cruz1 
1Clinical Immunology, University Hospital Gregorio 
Marañon, Madrid, 2Immunology, Hospital Universitari 
Son Espases, Palma de Mallorca, Spain 

Introduction: There is a lack of prognostic markers to 
identify CVID patients at risk of developing severe 
complications. The potential role of B and T 
immunophenotypic alterations as cellular markers of 
future outcome has not been explored in prospective 
long-term follow-up studies.  
 
Methods: Peripheral blood mononuclear cells from 21 
CVID patients (mean age: 46, range: 19-79 years) were 
stained for distinct T and B-cell subsets, analyzed by 
flow cytometry and compared to clinical characteristics 
in a prospective follow-up study. Each participant was 
scheduled to return at 3 month intervals for laboratory 
tests and clinical evaluation of disease progression. 
Mean follow-up was 59 (42-74 months). Baseline 
immunophenotypic study used distinct combinations of 
monoclonal antibodies: FITC conjugated anti-CD27, 
CD45RA, HLA-DR, CD56; PE conjugated anti-IgD, 
CCR7, CD38, CD25, CD16; PerCP conjugated anti-
CD19, CD4, CD3; APC conjugated anti-IgM, CD8, 
CD19. All patients were on IVIG replacement therapy.  
 
Results: During follow-up, 12 (57.1%) patients 
developed new or significant changes in CVID 
associated complications including: 

J Clin Immunol (2012) 32 (Suppl 1):S1–S379



 
262 

 

lymphoproliferation (n=6), CVID-associated 
inflammatory bowel disease (n=2) and more than one 
complication (n=4). The baseline immunophenotypic 
correlate for development of complications was: Lower 
percentages of naïve CD4+CD45RA+CCR7+ cells 
(15±11 vs 31±19) and higher of memory effector 
CD4+CD45RA-CCR7- cells (28±19 vs 16±12), 
activated CD4+CD38+DR+ cells (15±11 vs 6±3) and of 
activated CD8+CD38+DR+ cells (34±21 vs 19±10). In 
our cohort, IgG concentration and B-cell subsets were 
not associated with development of complications.  
 
Discussion: T-cell subsets should be evaluated to 
identify CVID patients at risk of having clinical 
complications. 
 
 
834 THE MAGNITUDE OF THE ANTIBODY 
BURDEN ASSOCIATED WITH CONTROL OF 
INFECTION IN SOLID ORGAN 
TRANSPLANTATION: NEW CONCEPTS 

E. Sarmiento1, J.J. Rodriguez-Molina1, J. Navarro1, M. 
Jaramillo1, E. Fernandez-Cruz1, J. Carbone1, N. del 
Pozo2, J. Palomo2, J. Fernandez-Yañez2, A. Villa2, C. 
Rodriguez2, J. Hortal2, P. Muñoz2 
1Immunology, 2Transplant Immunology Group, 
Gregorio Marañon Hospital, Madrid, Spain 

Introduction: Humoral immunity monitoring is not 
systematically used in solid organ transplantation. The 
aim of this study was the characterization of the 
antibody burden associated with protection against 
severe infection in heart recipients. 
 
Material and methods: Prospective study. Clinical 
follow-up: 12 months. Definition of severe infection: 
All infections requiring intravenous antimicrobial 
therapy. Catheter associated infections and superficial 
surgical infections were not included.  
 
Study points: pre-transplant and day-7 after 
transplantation.  
 
Parameters: IgG, IgA, IgM, IgG subclasses 
(Nephelometry), specific antibodies after vaccination 
(anti-pneumococcal polysaccharide [anti-PPS, Binding-
Site, UK], anti-HBs, [ELISA]), natural specific 
antibodies without vaccination (anti-haemophilus 
influenzae type B, anti-varicella zoster [ELISA]).  
 
Results: 154 patients were analysed. 59 (38.3%) 
developed severe infections. Heart recipients who did 
not develop severe infections disclosed: Baseline higher 
levels of IgG (1116 vs 951 mg/dl, p=0.014) and IgA 
(330 vs 281 mg/dl, p=0.042) and day-7 higher levels of 

IgG (753 vs 611 mg/dl, p< 0.001), IgA (230 vs 188 
mg/dl, p=0.016), IgG1 (439 vs 383 mg/dl, p=0.037) and 
of IgG2 (243 vs 201 mg/dl, p=0.023). 57.5% of 
vaccinated patients reached anti-PPS levels over the 
upper measuring value (27 mg/dL). Using a 
modification of the standard ELISA test we observed 
that day-7 anti-PPS concentration was higher in 
uninfected recipients [35 vs 19 mg/dl, p=0.04]. 
Significant markers of protection included baseline 
IgG>1100 mg/dl, p=0.004 and day-7 anti-PPS>30 
mg/dl, p=0.023.  
 
Conclusion: The humoral immunity correlate of 
protection against severe infection after heart 
transplantation includes having baseline IgG>1000 
mg/dl and post vaccine anti-PPS levels over the highest 
standard measuring value. 
 
 
346 PATIENTS WITH DOWN SYNDROME 
HAVE DEFECTS IN BLOOD B-CELL NUMBERS, 
REPLICATION HISTORY AND SOMATIC 
HYPERMUTATION THAT RESEMBLE A 
DISTINCT SUBSET OF COMMON VARIABLE 
IMMUNODEFICIENCY 

R.H.J. Verstegen1, G.J. Driessen2,3, S.J.W. Bartol3, M. 
van der Burg3, E. de Vries1, M.C. van Zelm3 
1Pediatrics, Jeroen Bosch Hospital, 's-Hertogenbosch, 
2Pediatric Infectious Disease and Immunology, 
3Immunology, Erasmus MC, University Medical Center 
Rotterdam, Rotterdam, The Netherlands 

Introduction: Down syndrome (DS) is associated with 
respiratory infections, autoimmune diseases and 
hematological malignancies, which are reminiscent of 
the clinical signs of common variable 
immunodeficiency (CVID). Recently, in CVID 5 flow 
cytometric B-cell patterns were identified that showed 
unique replication history and somatic hypermutation 
(SHM) characteristics[1]. 
 
Objective: To study B-cell phenotype, replication 
history and SHM in DS to gain insights in the 
immunological defects that underlie their antibody 
deficiency. 
 
Methods: We performed 8-color flow cytometric 
analysis of the B-cell compartment of 13 DS patients 
and quantified serum BAFF-levels with ELISA. 
Furthermore we studied the replication history using Ig-
kappa-deleting recombination excision circles (KREC) 
and SHM status of naive and memory B-cell subsets. 
The results were compared with age-matched controls 
and previously described CVID patients. 
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Results: DS patients had normal transitional B-cell 
numbers, but reduced naive mature and memory B-
cells, despite slightly increased serum BAFF-levels. 
Furthermore, their CD27+IgD+IgM+ natural effector 
B-cells showed reduced proliferation and SHM, while 
these were normal in CD27+IgD- memory B-cells. 
These findings were very similar to CVID patients with 
a potential B-cell activation and proliferation defect[1]. 
 
Conclusion: The B-cell defects in DS do not seem the 
result of reduced output from bone marrow or 
insufficient BAFF. While the reduced numbers of Ig-
class switched B-cells show normal signs of antigen 
maturation, natural effector B-cells showed impaired 
proliferation and SHM, which could underlie the 
immunodeficiency. Finally, our results suggest 
immunological similarities regarding B-cell 
proliferation and differentiation defects in DS and a 
subset of CVID patients. 
 
[1] Blood 2011;118:6814-23 
 
 
113 NOVEL ACTIVATION-INDUCED CYTIDINE 
DEAMINASE (AICDA) GENE MUTATION IN 
TWO SIBLINGS OF A FAMILY WITH HYPER 
IGM SYNDROME 
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Pediatrics Center of Excellence, Tehran University of 
Medical Sciences, 3Molecular Immunology Research 
Center and Department of Immunology, School of 
Medicine, Tehran University of Medical Sciences, 
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Introduction: The hyper-immunoglobulin M (HIGM) 
syndromes are a group of primary immunodeficiency 
disorders, characterized by normal or elevated serum 
levels of IgM and low levels of other types of 
immunoglobulins.  
 
Objective: Herein, we report two siblings of a family 
with HIGM phenotype resulted from a novel gene 

mutation in the Activation-induced cytidine deaminase 
(AICDA).  
 
Case presentation: A 5-year-old girl was referred to 
our center with chief complaint of purulent cough since 
one year ago and collapsed consolidation, atelectasis, 
and paratracheal adenopathy in her chest CT scan. She 
had a 20-year-old brother with history of recurrent 
episodes of sinusitis and otitis media since childhood. 
Immunologic evaluation of the patients showed low 
serum immunogubins, but normal to increased IgM 
level. Considering the clinical and laboratory data, the 
diagnosis of HIGM was made for the patients. Analysis 
of genomic DNA revealed a novel missense mutation in 
a homozygous form (G133V, G>T) at exon 3 of the 
AICDA gene. 
 

 
 
[Figure 1. Novel mutation at the exon 3 of the AICD] 

 
Conclusions: AICDA has four regions of cytidine 
deaminase region (aa 55-94), nuclear localization signal 
(NLS) (aa 8-26), nuclear export signal (NES) (aa 183-
198) and APOBEC like domain (aa 119-183). Our 
reported mutation is a substitution of glycine with a 
more hydrophobic acid amine of valine in the APOBEC 
like region of AICDA, which shares homology with 
apolipoprotein B editing complex (APOBEC), which 
deaminates a cytidine in the apolipoprotein B mRNA. 
 
 
380 ALTERED B CELL PERIPHERAL 
DISTRIBUTION IN RANKL-/- MICE: A ROLE 
FOR RANKL-RANK AXIS IN B CELL 
PHYSIOLOGY? 

V. Marrella1,2, N. Lo Iacono1,2, F. Schena3, E. 
Traggiai3, B. Cassani1,2, C. Sobacchi1,2, A. Villa1,2 
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Introduction: Mice carrying germ-line deletion of 
RANKL gene or its cognate receptor RANK, show 
severe bone defect together with lack of lymph nodes. 
In both animal models, the severe osteopetrosis impacts 
on the B cell compartment by disrupting the nature site 
of development, the marrow cavity. In addition, a 
primary defect in these cells can be hypothesized based 
on the multiple role of RANKL-RANK axis in the 
immune system. 
 
Objective: We investigated the effect of RANKL 
absence on B cell physiology by using the Rankl-/- 
mouse model kindly provided by Prof. Choi (University 
of Pennsylvania). 
 
Methods: Five week old and three month old Rankl -/-

mice were sacrificed: Bone marrow (BM), spleen, 
pleural and peritoneal cavities were analyzed by means 
of FACS analysis, whereas autoantibodies were 
measured in their serum by ELISA. 
 
Results: Rankl-/- mice displayed a significant defect in 
the absolute number of B cells in the BM, although any 
developmental defect was observed. In the spleen, B 
cell number remained lower as compared with age-
matched wild-type animals. Of note, Rankl-/- mice 
showed an expansion of marginal zone (MZ) and 
increased frequency of plasma cells. Peritoneum and 
pleura were significantly enriched of B1 cells at the 
expense of B2 population. Serum analysis revealed 
anti-double strand DNA antibodies which increased 
over the age. 
 
Conclusions: We suggest that together with the 
decreased number of B cells caused by the severe bone 
marrow fibrosis, RANKL-RANK axis perturbation 
might lead to alteration in B cell physiology. 
 
 
438 ALTERED B AND T LYMPHOCYTE 
HOMEOSTASIS IN THE BONE MARROW AND 
THE PERIPHERY CORRELATES WITH 
CLINICAL FINDINGS IN COMMON VARIABLE 
IMMUNODEFICIENCY (CVID) 

V. Lougaris, M. Baronio, M. Vitali, S. Masneri, K. 
Cattivelli, V. Folsi, G. Tampella, D. Moratto, A. 
Soresina, R. Badolato, S. Giliani, A. Plebani 

Pediatrics Clinic and Laboratory for Molecular 
Medicine A. Nocivelli, University of Brescia, Brescia, 
Italy 

Introduction: Common Variable Immunodeficiency 
(CVID) is characterized by hypogammaglobulinemia 
due to defective B cell maturation. In almost 10% of 
cases, affected patients may present a reduction in the 
number and/or percentage of peripheral B cells; T cell 
alterations may also be present.  
 
Objective: Evaluate B cell maturation in the bone 
marrow of CVID patients and correlate the results with 
peripheral B and T lymphocyte homeostasis and 
clinical findings.  
 
Methods: Lymphocyte homeostasis (bone marrow, 
periphery) was studied by means of four-color flow 
cytometry.  
 
Results: One third of the patients presented a 
developmental defect in the early phases of B cell 
maturation (group A). This defect was associated with 
B cell lymphopenia in the periphery in the presence of 
normal T cell development. Peripheral B cell 
lymphopenia was observed in a second group of CVID 
patients (group B) where bone marrow development 
was undisturbed. In this group however, CD4+ T cells 
and RTE cells were severely reduced. Finally, 50% of 
CVID patients presented normal B cell development in 
the bone marrow, normal percentages/numbers of B and 
T cells in the periphery (group C). Group C presented 
only URTI, group B was characterized by URTI and 
LRTI, important splenomegaly and gastrointestinal 
infections (during 10 year follow-up). Finally, group A 
was characterized by URTI and LRTI, bronchiectasis 
(already at diagnosis), invasive infections (at diagnosis) 
and autoimmune phaenomena.  
 
Conclusions: CVID patients may be subdivided in 
three groups based on B and T lymphocyte homeostasis 
with significant differences in the severity of clinical 
manifestations. 
 
 
340 CLINICAL AND IMMUNOLOGICAL 
CHARACTERISTICS OF FIRST-GRADE 
RELATIVES (FGR) OF PEDIATRIC PATIENTS 
DIAGNOSED WITH SELECTIVE IGA 
DEFICIENCY (SIGAD) 

F. Caracseghi1, A. Martín-Nalda1, M. Hernández2, M. 
Nicolás1, P. Soler-Palacín1, C. Figueras1 
1Pediatric Infectious Diseases and Immunodeficiencies 
Unit, 2Immunology Department, Vall d'Hebron 
University Hospital / Universitat Autonoma de 
Barcelona, Barcelona, Spain 

Introduction: Family aggregation has been reported in 
SIgAD. Familial cases are thought to be more 
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symptomatic and with higher risk of developing other 
immunodeficiencies, like common variable 
immunodeficiency. 
Objectives: Describe the clinical and immunological 
characteristics of the FGR of our pediatric SIgAD 
patients' cohort; diagnose new cases among the 
relatives; determine whether the severity of the 
symptoms or the immunological defects is higher in 
familial cases. 
 
Methods: Observational transversal study; medical 
interview and basic immunologic study (complete 
blood count and immunoglobulins) of FGR. Statistical 
analysis of the data comparing to similar data obtained 
in a simultaneous descriptive study of the index-cases 
(IC).  
 
Results: Seventy-eight IC and 157 FGR were included 
in the study. 13 IC (16.6%) and 14 FGR (8.9%) were 
catalogued as familial cases. 10 (8 symptomatic) new 
cases were diagnosed among FGR: 6 SIgAD and 4 with 
other hypogammaglobulinemias. Familial cases had a 
higher number of infections than non-familial ones (p< 
0.05), but there were no significant differences when 
considering specific system infections. No significant 
differences were observed for allergies, lung, 
gastrointestinal, autoimmune, skin or malignant 
diseases. There were no significant differences between 
familial and sporadic cases for blood counts, other 
immunoglobulins, isohemagglutinins, anti-streptolysin 
O and vaccines response. IgG levels were higher in 
SIgAD than in healthy FGR (p< 0.05).  
 
Conclusions: The study of FGR is useful for early 
detection of new cases of SIgAD and other 
hypogammaglobulinemias. Familial cases do not appear 
to have a more severe clinical course than sporadic 
ones. 
 
 
817 FUNCTIONAL ANALYSIS OF PERIPHERAL 
BLOOD B CELLS IN A CASE OF ATYPICAL 
XLA 

G. Di Matteo1, S. Di Cesare1, M. Chiriaco1, S. 
Graziani2, A.B. Barroeta Seijas1, P. Rossi1, L. Chini1, 
V. Moschese1,2 
1University of Tor Vergata, 2Policlinico of Tor Vergata, 
University of Rome Tor Vergata, Rome, Italy 

Introduction: Mutations in the gene coding for the 
Bruton's Tyrosine Kinase (Btk) cause the incomplete 
differentiation of B cell precursors to mature B cells. As 
a consequence a defect in peripheral blood B 
lymphocytes (CD19+ < 2%) and low immunoglobulins 

values occur in XLA patients, resulting in increased 
susceptibility to bacterial infections.  
 
Objectives: We report the case of an adult 
hypogammaglobulinemic patient with a history of 
recurrent infections of the skin, respiratory, urinary and 
gastrointestinal tracts since infancy. His B cells 
fluctuated from 2 to 7%, depending on the clinical 
status. A missense substitution that caused the change 
of the Thr316>Ala in the SH2 domain of BTK was 
found. His carrier female relatives, were symptomatic 
with variable respiratory disease expressivity. 
 
Methods: PBMCs from patient and healthy donors 
were stimulated in vitro by anti IgM or anti CD40, 
alone or in combination, with or without IL4. CD23 and 
CD86 expression was analyzed by flow cytometry. 
 
Results: The capacity of patient´s B cells to respond to 
anti-IgM stimulation, in combination with anti-CD40 
and IL-4, was normal. Interestingly, although CD23 and 
CD86 expression in B cells from our patient was 
similar to two tested controls, patient´s lymphocytes 
showed a higher mortality as demonstrated by the 
decreased cell vitality after 72 hours stimulation 
compared with controls. 
 
Conclusions: This is the first case report of an XLA 
patient with a higher and fluctuating percentage of B 
cells. This feature allowed the study of Btk function and 
offers a unique opportunity to highlight its role in B cell 
development and response. 
 
 
496 RESTRICTED IGG SUBCLASS 
MOLECULES AND B CELLS, IDENTIFIED BY 
THE ALTERNATIVE ALLOTYPES OF 
IMMUNOGLOBULIN CONSTANT HEAVY Γ3, 
Γ1 AND Γ2 CHAIN (IGHG)(FCΓ)(GM) GENES 

V.-A. Oxelius 

Department of Pediatrics, Institute of Laboratory 
Medicine, Department of Clinical Immunology 
University Hospital, Lund University, Lund, Sweden 

Mini review: New genetic subsets of IgG subclasses, 
unique entities with different structure and function, 
were investigated. The two genetic variants of IgG3, 
IgG1 and IgG2 were identified by the alternative GM 
allotypes of the immunoglobulin constant heavy γ3, γ1 
and γ2 chains on chromosome 14q32.3. GM allotypes 
are genetic markers localized on the constant Fc region 
of the heavy γ chains and follow Mendelian and allelic 
exclusion inheritance. 4 IgG subclasses are 
simultaneously found in single individuals but the 
qualities of IgG3, IgG1 and IgG2 are decided by the 
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alternative GM allotypes IgG3: IGHG3*b (IgG3*b) 
and/or IGHG3g (IgG3*g) IgG1: IGHG1*f (IgG1*f) 
and/or IGHG1*a (IgG1*a) and IgG2: IGHG2*n 
(IgG2*n) and/or IGHG2*-n (IgG2*-n) (Fig.1). A 
competitive ELISA was used for mapping IGHG (GM) 
allotypes and quantification of allotypic (allelic) IgG 
subclasses. The IGHG (GM) (Fcγ) gene complex was 
further dissected in -alleles, -genotypes, -haplotypes 
and -diplotypes.. Alleles and genotypes (two alleles) 
represent the allelic (allotypic) IgG subclass (Fig. 1). 
Haplotypes are the fixed combinations of γ3 and γ1 in 
strong linkage disequilibrium with additional γ2 alleles. 
IGHG haplotypes with fixed combinations of Gm 
allotypes, are also indirect markers of B cells: B*bfn 
(B1), B*bf-n (B2), B*gan (B3) (very rare) and B*ga-n (B4) 
(Fig. 2), found in all somatic cells also stem cells, 
comparable with HLA antigens. Diplotypes are 
constituted of two haplotypes one from the father and 
one from the mother. The diplotype is the individual 
expression of IGHG (GM) genes (Fig. 3). To be 
continued... 
 
 
524 B) IGHG(FCΓ)(GM) GENES, WITH IMPACT 
ON DISEASE AND IMMUNOTHERAPY 

V.-A. Oxelius 

Department of Pediatrics, Institutefor Laboratoty 
Medicine, Department of Clinical Immunology, 
University Hospital, Lund University, Lund, Sweden 

Abstract Continued B) In homozygous IGHG 
diplotypes only one of the two alternative allotypes is 
expressed, which result in restricted qualities of IgG 
molecules and B cells. IGHG gene frequencies and the 
allotypic IgG subclass levels, the activity of the genes, 
are available for children and adults of healthy 
Caucasians (Fig. 4). IGHG genes have impact on 
disease and immunotherapy. The function of IgG is 
related to the constant part of the heavy γ chains the Fcγ 
part of the molecule in parallel with the variable 
adaptive antibody binding site. Different effects of 
polysaccharide and protein vaccines, with different 
amounts of specific antibodies were recorded for 
different IGHG genes. They are also associated to 
different severity of bacterial and viral infections and 
can be used as predisposing, prognostic and sometimes 
carrier markers. The IgG molecules of IGHG genes are 
differently affected by viruses acting as FcγRs 
modifying the disease. Suscepetibility/resistence of 
various infections both bacterial and viral, allergens and 
tumour antigens are influenced by IGHG genes. The 
IGHG genes are associated with different phenotypes of 
allergic, autoimmune, infectious, immunodeficiency 
and malignt disorders. In treatments with IVIG, the 
levels of foreign allelic IgG subclasses are recognized 

and can be followed. This is the ultimate evidence of 
that the allelic IgG subclasses are unique. IGHG genes 
and allotypic IgG subclasses are predisposing or 
prognostic genetic markers in various infections, 
immunodeficiencies, different phenotypes of allergic 
disease, autoimmune disorders and malignant diseases. 
Fig.1Fig. 2Fig.3Fig. 4 
 
 
29 IMMUNOPHENOTYPING OF B 
LYMPHOCYTES IN PATIENTS WITH 
COMMON VARIABLE IMMUNODEFICIENCY 
(CVID) 

F. Mazzi1, G. Patuzzo1, A. Vella2, R. Ortolani2, A. 
Barbieri1, A. Puccetti3, E. Tinazzi1, G. Marchi1, O.M. 
Codella1, R. Beri1, C. Lunardi1 
1Department of Medicine, Unit of Autoimmune 
Diseases, University of Verona, 2Department of 
Pathology and Diagnosis, Section of Immunology, 
University of Verona, Verona, 3Immunopathology, 
Institute G. Gaslini and University of Genova, Genova, 
Italy 

Introduction: CVID is a primary immunodeficiency 
characterized by failure of B lymphocytes to 
differentiate in plasma cells, with deficient 
immunoglobulin secretion. The identified genetic 
defects account only for a minority of cases. 
 
Objective: The importance of B cells 
immunophenotyping in the classification of CVID is 
well known. This procedure can identify some 
alterations on cell surface molecule expression that 
could explain the immunological disorder at the basis of 
CVID. Moreover, some immunophenotipical aspects 
can correlate with clinical features, severity and 
prognosis of the disease.  
 
Aim: We studied a cohort of 16 patients affected by 
CVID, to identify alterations of B cells and to find 
correlations with clinical features. 
 
Methods: We studied circulating B cells in patients and 
controls by flow-cytometry, using a specific panel of 
antibodies for B cells.  
 
Conclusion: We compared the population of “switched 
memory” IgD-CD27+B lymphocytes, used in the 
Friburg classification, with the population of IgM-IgD-
CD23-CD27+B cells, we have analysed. IgM-IgD-
CD23-CD27+B cells were reduced in patients 
compared to healthy controls and in patients they were 
lower than IgD-CD27+B cells. The reduction of these 
lymphocytes was correlated more tightly than IgD-
CD27+B cells to lymphoadenopathy, splenomegaly, 
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bronchiectasis and airways infections. Furthermore, 
considering IgM-IgD-CD23-CD27-B cells reduction, 
we identified a possible “stop” in the process of cellular 
activation in the germinal centre. This could account 
both for the reduction of “switched memory” B 
lymphocytes and for the depletion of immunoglobulins. 
These findings can be of help for a better identification, 
classification and follow up of the patients. 
 
 
48 GREY PLATELET SYNDROME IN 
ASSOCIATION WITH X-LINKED 
AGAMMAGLOBULINEMIA 

N. Galal, A. Marsafy, J. Boutros, D. Salah, R. Alkady 

Department of Paediatrics, Cairo University, Cairo, 
Egypt 

Introduction: Mutations in BTK result in a 
developmental arrest of B cell development in the bone 
marrow at the pro-B to pre-B stage. However this 
phenotype (low immunoglobulins and absent peripheral 
B cells) may be accompanied with peculiar features 
suggesting involvement of other genes whose function 
is not limited to the sole development of the immune 
system.  
 
Methods: A case diagnosed with agammaglobulinemia 
was investigated for associated thrombocytopenia. A 
consanguineous family had a boy diagnosed with 
agammaglobulinemia. Later this family had male twins 
one of whom started to present at 5 months with 
Pneumonia, failure to thrive (4.6 kg versus 8.5 kg for 
the other twin) and diarrheal attacks. At the age of 7 
months this twin developed bleeding gums and 
hematuria and his platelet count was found to be 50,000  
 
Results: The twin's immune profile revealed: IgG < 80 
mg/dl(860 - 1260), IgM < 14 mg/dl(60 - 280), IgA zero 
mg/dl (100 -200 ) with a CD 19% of 0.2 % and was 
also diagnosed as XLA. Bone Marrow aspirate revealed 
Picture of Grey platelet syndrome which is an 
inherited bleeding disorder characterized by macro 
thrombocytopenia and absence of platelet α-granules 
resulting in typical gray platelets on peripheral smears 
and myelofibrosis with unknown links to antibody 
deficiency disorders in literature.  
 
Conclusion: Low immunoglobulins with absent 
peripheral B cells may be associated with other 
disorders involving other cell lines. The mechanism of 
this association is not determined yet. 
 
 
 
 

61 SUCCESSFUL RESPONSE TO INFLUENZA 
VACCINATION IN SOME PATIENTS WITH 
COMMON VARIABLE IMMUNODEFICIENCY 
(CVID) ASSESSED BY PLASMABLASTS 
FORMATION 

P. Kralickova1, D. Vokurkova1, E. Mala1, J. Novosad1, 
I. Krcmova1, J. Krejsek1, P. Rozsival2, Z. Chovancova3, 
V. Thon3 
1Institute of Clinical Immunology and Allergology, 
2Department of Pediatrics, Charles University in 
Prague, School of Medicine and University Hospital 
Hradec Kralove, Hradec Kralove, 3Department of 
Clinical Immunology and Allergy, Medical Faculty of 
Masaryk University, St. Anne's University Hospital, 
Brno, Czech Republic 

Influenza virus is an important global respiratory 
pathogen causes a high degree of morbidity and 
mortality every year. The importance and potential of 
vaccination in humans with primary 
immunodeficiencies is not exactly known. Chronic lung 
disease developing into irreversible structural 
pulmonary complications can be frequently found in 
CVID patients. The influenza infection can be a life-
threatening complication in this context.  
 
The aim of our study was to ascertain the influenza 
vaccination potential among CVID patients. There are 
enrolled 11 CVID (9 Freiburg class II and 2 Freiburg 
class Ib), 2 patients were previously vaccinated, and 11 
healthy controls (5 previously vaccinated) in our study. 
Response to influenza vaccination (Preflucel, Baxter 
Czech, Prague, Czech Republic) was assesed by 
plasmablasts formation 7 days after its vaccination with 
flow cytometry in peripheral blood. Positive response 
was evaluated in case of more then 4-fold plasmablasts 
percentage increase. 
 
The baseline numbers of CD27++ and CD38++ 
plasmablasts (PB) were significantly higher in control 
group (PB CD27++: p < 0.01, PB CD38++: p< 0.01). 
The fold increase of plasmablasts was variable in both 
groups. We detected 5/11 positive responses among 
CVIDs (4 Freiburg class II and 1 Freiburg class Ib) and 
9/11 positive responses among healthy volunteers.  
 
Conclusions: Some CVID patients may profit from 
influenza vaccination. Moreover, plasmablasts 
detection is useful beneficial method for CVID 
diagnosis and for assessment of vaccination potential 
among CVID patients, even on immunoglobulin 
replacement therapy. 
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78 IMPAIRED ANTIGEN-SPECIFIC ANTIBODY 
RESPONSE TO VACCINATIONS AND 
INCREASED TRANSITIONAL B LYMPHOCYTE 
POPULATION IN INFANTS AND YOUNG 
CHILDREN WITH 
HYPOGAMMAGLOBULINEMIA 

A. Szczawinska-Poplonyk1, H. Samara2, R. Jenek2, A. 
Breborowicz1, G. Dworacki2 
1Department of Pediatric Pneumonology, Allergology 
and Clinical Immunology, 2Department of Immunology, 
Poznan University of Medical Sciences, Poznan, 
Poland 

Introduction: Hypogammaglobulinemia in infancy and 
early childhood is a heterogeneous disorder that may be 
the result of maturational delay of immunoglobulin 
synthesis or may be an initial finding of primary 
immunodeficiency. 
 
Objective: To review laboratory markers of immune 
response for the purpose of better understanding the 
pathophysiology of hypogammaglobulinemia in infancy 
and early childhood. 
 
Methods: Twenty-two children aged from 8 to 61 
months (mean age 26,4 months) with 
hypogammaglobulinemia concerning IgG or IgG 
accompanied by one (IgM or IgA) or two (IgM and 
IgA) immunoglobulin isotypes, who did not have other 
immunologic diagnoses, were retrospectively reviewed. 
The antigen-specific antibody response to vaccinations 
and B lymphocytes subpopulations were analyzed. 
 
Results: The mean level of IgG was 387 mg/dl. 
Impaired antibody response to hepatitis B virus vaccine, 
Haemophilus influenzae type B vaccine, tetanus and 
diphtheria vaccines was demonstrated in 12, 12, 16 and 
16 of the children studied, respectively. In 12 children 
the percentage of transitional CD19+CD38hiIgMhi B 
lymphocytes was greater than the 95 percentile for their 
age. 
 
Conclusions: Immunologic abnormalities such as 
impaired antigen-specific antibody response to 
vaccinations and a B lymphocyte maturation defect, 
may be at the root of the pathomechanism of 
hypogammaglobulinemia in infants and young children. 
 
 
81 THYMOMA ASSOCIATED WITH 
HYPOGAMMAGLOBULINAEMIA AND ORAL 
LICHEN PLANUS 

P. Kralickova1, E. Mala1, D. Vokurkova1, R. Slezak2, 
P. Rozsival3, J. Krejsek1, I. Krcmova1 

1Institute of Clinical Immunology and Allergology, 
2Department of Stomatology, 3Department of 
Pediatrics, Charles University in Prague, School of 
Medicine and University Hospital Hradec Kralove, 
Hradec Kralove, Czech Republic 

61 years old woman was referred to the Department of 
Stomatology for chronic persisting inflammation of 
buccal mucosa and glossitis. These painful afflictions 
were followed by weight loss of approx. 9kg during 6 
months. Biopsy revealed lichen planus. Although 
corticosteroid treatment was established the 
impairments exhibited frequent recurrence. Progressive 
occurences of respiratory infections (sinusitis, 
bronchitis) and oropharyngeal candidosis were 
observed in 5 years. Immunology examination was 
performed.  
 
Laboratory findings - hypogammagobulinaemia (IgG 
4.5 g/l), lymphopenia, low number of CD19+ B-cells 
(0.05%), and memory B-cells connected with poor 
response to vaccination, reduction of CD8+ T-cells 
(17.6%) and decreased response of T-cells to 
phytohaemagglutinin (PHA).  
 
Chest CT which showed expansion in anterior 
mediastinum.  
 
Histology confirmed metaplastic thymoma. Developing 
worsening of immunology parameters required 
immunoglobulin supplementation (IgG 2.1 g/l, IgA 0.6 
g/l, IgM 0.21 g/l), and long term ATB prophylaxis 
(CD4+ 0.18 x109/l) in perioperative period.  
 
Recently the patient is without any infections in 2 years 
after surgery. However immunodeficiency has not 
resolved and sporadic exacerbations of oral lichen 
planus are observed.  
 
Conclusion: Close connection of thymoma with 
immunodeficiency and autoimmunity disorders was 
described. Immunoglobulin supplementation and/or 
ATB prophylaxis is often necessary. Immunodeficiency 
could be long persisting after surgical removal of 
thymoma. Oral lichen planus, chronic inflammatory 
disorder of cutaneous and mucosal tissues, probably 
caused by autoreactive T-cells, represents an 
uncommon association. 
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84 TNFRSF13B (TACI), TNFRSF13C (BAFF-R), 
TNFSF13 (APRIL) GENE MUTATIONS, CTLA-4 
AND ICOS GENE POLYMORPHISMS IN 
TURKISH PATIENTS WITH COMMON 
VARIABLE IMMUNODEFICIENCY 

N. Kutukculer, N. Gulez, N.E. Karaca, G. Aksu, A. 
Berdeli 

Department of Pediatric Immunology, Ege University 
Faculty of Medicine, Izmir, Turkey 

CVID patients (n:25) diagnosed according to ESID 
criteria were screened for TNFRSF13B (TACI) and 
TNFRSF13C (BAFF-R) genes. TNFSF13 (APRIL) 
mutations, CTLA-4 and ICOS gene polymorphisms 
were also analyzed. 
 
S277S; T27T; P97P synonymous mutations described 
previously found at high rate in both patients and 
control group for TNFRSF13B, (p>0.05). P251L was 
present in two patients (8%). However, it was found in 
higher rate (20%) in controls. One patient carried 
heterozygous V220A missence mutation which is 
known as polymorphic variant. One patient carried 
heterozygous C104R disease causing mutation. 
 
In the examination of TNFSF13 gene, G67R and N96S 
SNPs were detected in most of patients and healthy 
controls. 
 
TNFRSF13C: P21R/H159Y compound heterozygous 
disease causing mutation was detected in one CVID 
patient who was MBO; Ib; smB-, CD21norm according to 
Paris, Freiburg, Euroclass classifications, respectively. 
In three patients in MB0 group, P21R heterozygous 
mutation was observed. 
 
+49 A>G changes in exon 1 of CTLA-4 gene (AA wild 
type) were as follows (genotypes, odds ratio, 95% 
confidence intervals); AA vs AG+GG: 1.9219 (0.62-
5.89) ; AA vs GG: 1.3186 (0.16-10.5); AA vs AG: 
2.1795 (0.62-7.55). GG and AG genotypes increases 
the risk 1.32 and 2.18 fold, respectively. Odds ratio for 
A allele-CVID group/control group in relation to G 
allele-CVID group/control group results in OR of 
1.5015 (0.615-3.9351). Carrying a G allele is a risk 
factor for developing CVID. 1564 T>C polymorphisms 
on 3'UTR region in exon 2 of ICOS gene was not found 
to be significantly different in CVID patients compared 
to healthy controls (p< 0.05). 
 
 
 
 

86 DECREASE IN PUTATIVE CIRCULATING B1 
CELLS IN COMMON VARIABLE 
IMMUNODEFICIENCY 

K. Kraljevic1, S. Wong2, D. Fulcher1,2 
1University of Sydney, 2Institute of Clinical Pathology 
and Medical Research (ICPMR), Sydney, NSW, 
Australia 

B1 cells are characterised by their ability to make 
antibody responses to polysaccharide antigens, by 
production of natural antibodies and by production IgM 
without T-cell help. Although the role of B1 cells in 
host defence is uncertain, mice lacking B1 cells are 
susceptible to Streptococcus pneumonia infection, 
raising the possibility that these cells might be relevant 
in human immunodeficiency conditions. Whilst these 
cells have been most clearly defined in mice, a human 
counterpart defined by the phenotype 
CD20+/CD27+/CD43+/CD70- has recently been 
proposed, thereby facilitating an examination of their 
role in human humeral immunodeficiency conditions. 
Common variable immunodeficiency (CVID) is a 
clinically heterogeneous disease with variable defects in 
antibody formation and memory B-cell generation, and 
a subsequent susceptibility to respiratory and 
gastrointestinal infections. 
 
This study examined circulating B1 cells in CVID 
patients (n=27) and compared it to age-matched control 
cohorts (n=28). We found a 60-70% decrease in B1 
cells in CVID (0.039% of lymphocytes) compared with 
controls (0.110% of lymphocytes, p= 0.0012). 
Although CVID patients lacking CD27+ memory B 
cells showed the lowest B1 proportions, the relative 
deficiency appeared otherwise independent of memory 
B cells, and was also independent of age. Amongst 
CVID patients, there was a striking positive correlation 
between the B1 cell proportion and IgM levels (p< 
0.0001). 
 
Patients with CVID have fewer circulating phenotypic 
B1 cells, which may be relevant in understanding IgM 
regulation and thus their susceptibility to infection. 
 
 
107 DOES INTRAVENOUS IMMUNOGLOBULIN 
THERAPY EFFECT SPECIFIC ANTIBODY 
RESPONSE IN CHILDREN WITH TRANSIENT 
HYPOGAMMAGLOBULINEMIA OF INFANCY? 

E. Azarsiz, L. Memmetli, N.E. Karaca, G. Aksu, N. 
Kutukculer 

Department of Pediatric Immunology, Ege University 
Faculty of Medicine, Izmir, Turkey 
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Transient hypogammaglobulinemia of infancy (THI) is 
a common primary humoral immunodeficiency 
characterized by a transient immunoglobulin production 
defect (< 2 SD below mean for age) which resolves by 
30-40 months of life and rarely can persist up to 5 
years. Antibiotic prophylaxis or follow-up without 
medication are often preferred by the physicians, but 
10-20% of THI patients who have very severe 
infections and need hospitalization were given IVIg 
therapy.  
 
We aimed to search out the effect of IVIg therapy on 
specific antibody responses in “proved THI” patients 
with an initial very low IgG concentration followed by 
a normal value as the child grows. Forty-three THI 
patients who were under age of 48 months having 
severe infections were evaluated prospectively for 
antibody responses to antigens as tetanus, Haemophilus 
influenza B, hepatitis B, Streptococcus pneumoniae, 
rubeola, rubella and mumps. Twenty-six patients 
received IVIg and 17 did not receive any medication. 
The mean duration of IVIg therapy was 14.0±11.1 
months. The ratio of patients who have severe and 
recurrent infections (6-12/year) decreased from 64.7% 
to 22.2% after treatment (p=0.046). In IVIg group, the 
ratio of patients who have protective levels of antibody 
against tetanus increased from 71.4% to %100 at least 
six months after cessation of IVIg. The ratio of patients 
who have inadequate antibody responses against seven 
different vaccine antigens were evaluated at admission 
and at recovery in both groups and it was found that 
IVIg have no long-term negative effect on endogenous 
IgG production and do not lengthen the 
immunodeficiency condition. 
 
 
134 PREDICTION OF STEROID RESPONSE IN 
NEPHROTIC SYNDROME BY HUMORAL 
IMMUNITY ASSESSMENT 

S.M. Abdelsalam 

Pediatrics, Zagazig University, Zagazig, Egypt 

The purpose of this study was to detectimmunoglobulin 
levels in relation to steroid response by evelauting the 
relationship between IgG/IgM ratio and response to 
steroids. We investigated 27 cases with NS in activity 
and in remission and 20 healthy children as controls. 
Group A included 16 NS patients (12.3±1.4 years) who 
were steroid-resistant, frequent relapsers, or steroid 
dependent. Group B included 11 steroid-sensitive NS 
patients with a mean age of 11.6±2.1 years. Group C 
(control) included 20 healthy children with a mean age 
of 12.1±2.3 years. There was a direct correlation 
between serum albumin and serum IgG. We found no 
significant difference in serum IgM and IgA levels 

among studied groups whether in activity or in 
remission. Serum IgG/IgM ratio was lower in activity 
and in remission in the patient groups than in the 
control group as it was 9.3±4.7 in healthy subjects. It 
was 1.8±1.5 in Group A in activity and 3.2±2 in 
remission, and in Group B 4.8±2.39 in activity and 
4.8±2.4 in remission. 
 
We conclude that IgM and IgA show no significant 
difference in NS patients. Serum IgG is lower in NS 
than in the control group and is much lower in activity 
than in remission. It is lower in patients with poor 
steroid response. We propose a predictive value of IgG/ 
IgM ratio in activity, that is, the higher the IgG/IgM 
ratio in activity, the better the prognosis. 
 
 
137 MUTATIONAL CHARACTERISTICS OF 
PATIENTS WITH X-LINKED 
AGAMMAGLOBULINEMIA WITH THE 
CARRIER IDENTIFIED BY GENETIC 
ANALYSIS 

V.D. Ramalho1, D. Vasconcelos2, P. Roxo3, M.T.N. da 
Silva4, M.M.S. Vilela4 
1Center for Investigation in Pediatrics, Campinas 
University Medical School, Campinas, 2Department of 
Dermatology, Faculty of Medicine, University of São 
Paulo, São Paulo, 3Department of Pediatrics, Faculty 
of Medicine Ribeirão Preto, University of São Paulo, 
Ribeirão Preto, 4Department of Pediatrics and Center 
for Investigation in Pediatrics, Campinas University 
Medical School, Campinas, Brazil 

Background: X-linked agammaglobulinemia (XLA) is 
a humoral primary immunodeficiency in which affected 
patients have very low levels of peripheral B cells and a 
profound deficiency of all immunoglobulin isotypes. 
The mutational screening of Bruton´s tyrosine kinase 
(BTK) gene could detect XLA as well as its carrier. 
 
Materials and methods: In this work, we describe 13 
patients with BTK mutations and the carrier status of 
their family members. DNA was prepared from the 
patients' peripheral blood cells and RNA from the 
patients' peripheral blood mononuclear cells. BTK gene 
analysis was carried out using PCR or RT-PCR 
followed by sequencing. 
 
Results: We identified five patients with missense 
mutations, five premature stop codons caused by 
substitutions or frameshifts, one deletion of 23 
nucleotides and two with splice site defects. Most of 
these mutations were located at the kinase domain of 
BTK and, less frequently, they were found in PH and 
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SH2 domains. BTK mutated alleles was identified in 
nine women, defining them as XLA carriers. 
 
Conclusions: Characterization of the mutations 
responsible for XLA allowed us to diagnose the disease 
conclusively and enables subsequent genetic counseling 
of patients' relatives.Financial support: FAPESP and 
CAPES. 
 
 
139 XLA PATIENTS DISPLAY REDUCED 
EXPANSION FOR BCG CELLULAR IMMUNE 
RESPONSE AND A LOWER IFN-Γ 
PRODUCTION 

M. Centeville1, R.D. Vanessa2, B.M. Abramczuk2, T.N. 
Mazzola2, D.M. Vasconcelos3, P. Roxo4, M.T.N. da 
Silva1, M.M.S. Vilela1 
1Department of Pediatrics and Center for Investigation 
in Pediatrics, 2Center for Investigation in Pediatrics, 
Campinas University Medical School, Campinas, 
3Department of Dermatology, Faculty of Medicine, 
University of São Paulo, São Paulo, 4Department of 
Pediatrics, Faculty of Medicine Ribeirão Preto, 
University of São Paulo, Ribeirão Preto, Brazil 

The aim of this study was to investigate whether X-
Linked Agammaglobulinaemia (XLA) patients with 
BCG scars can alter the subset composition, activation 
or function of specific BCG T cells and pro and anti 
inflammatory cytokines. After, we investigated 
Mycobacterium bovis bacilli Calmette-Guerin (BCG) 
vaccination, administered by the intradermic route, the 
cellular immune response in 14 patients with XLA and 
compared this to 18 healthy males paired by gender and 
age. We examined the production of proinflammatory 
Th1 (IFN-g) and Th2 (IL-4), TNF-a and anti-
inflammatory IL-10 cytokines in supernatant of 
peripheral mononuclear cell cultures in response to live 
BCG, and PHA to determine specific and non-specific 
adaptive immune responses. We observed a reduction 
of the proliferative response to BCG and PHA, as well 
as a reduction in IFN-γ production in response to BCG. 
The proportion of blast CD4, CD8 and γδ T cells is 
preserved (data not shown), indicating that the 
lymphocyte subpopulations are usually represented, but 
that the proliferative response is decreased. 
Furthermore, in vitro T cell activation, in response to 
live BCG and PHA signals, leads to a lower IFN-g 
production although the cell culture spontaneously 
produces normal TNF-a and IL-10. These data agree 
with results recently described that effector and 
regulatory B cell subsets modulate the function of T 
cells. 
 
 

153 EUROPEAN QUALITY ASSURANCE FOR 
PNEUMOCOCCAL ANTIBODY SEROTYPE-
SPECIFIC ASSAYS 

W. Egner1, H. Chapel2, D. Patel1, H. Wilkinson1, C. 
Barber1 
1UKNEQAS Immunology, Immunochemistry & Allergy, 
Sheffield Teaching Hospitals, Sheffield, 2Nuffield 
Department of Medicine, Oxford University, Oxford, 
UK 

Introduction: Assessment of vaccine responses are 
important in assessment of immunodeficiency. 
 
Objectives/aims: Many clinicians see patients with 
recurrent infections who have normal total 
immunoglobulins, yet fail to respond to pneumococcal 
test vaccination with conjugated (Prevenar 13TM) and 
unconjugated (Pneumovax IITM) vaccines. A consistent 
definition of a sub-normal response is lacking. 
 
In 2006, an EU-funded Consensus conference on 
Primary Immunodeficiency Diseases (Langen 2006) ) 
outlined the lack of quality assurance for measuring 
specific antibody assays to pathogens or immunisations. 
 
In 2007, the performance of serotype specific 
pneumococcal antibody measurement was examined in 
15 centres across Europe (Chapel and Harrison 2007). 
A clear need was identified for a pneumococcal 
serotype external quality assurance (EQA) scheme to 
enable harmonized diagnostic performance. 
 
Methods: UK NEQAS added serotype-specific 
pneumococcal antibodies in 2009. We will present 
summary EQA data on performance to mid-2012 and 
discuss the lessons learned from the dataset so far. We 
encourage centres providing the assays to participate in 
quality assurance as a mandatory part of good clinical 
practice. 
 
Results: We do not appear to be reaching all assay 
providers . To our knowledge there are no other EQA 
providers. There are only 14 participants (5 UK, 6 EU 
and 3 Non-EU) who enter results for some serotypes, 
Serotype 19F and 23F being most popular. Few appear 
to perform the whole PrevenarTMrepertoire. 
 
Conclusions: Either there is a disjunction between the 
reported need and the willingness to participate in EQA 
in Europe, or very few centres are using the assay 
clinically yet. 
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163 AN ASSOCIATION BETWEEN CHILDHOOD 
CHRONIC WET COUGH AND SPECIFIC 
POLYSACCHARIDE ANTIBODY DEFICIENCY 

M. Lim1, K. Jeyarajah1, E. Gaillard1,2, M. Browning2,3 
1Department of Paediatrics, University Hospitals of 
Leicester NHS Trust, 2Infection, Immunity and 
Inflammation, University of Leicester, 3Department of 
Immunology, University Hospitals of Leicester NHS 
Trust, Leicester, UK 

Specific polysaccharide antibody deficiency (SPAD) is 
a primary immunodeficiency of unknown origin, in 
which there is a deficient antibody response to bacterial 
polysaccharide antigens, but with normal serum 
immunoglobulin levels, in the absence of other 
identifiable immune problems. The association of 
SPAD and recurrent respiratory tract infections in 
children has been described. The prevalence of SPAD 
has not been defined previously in children with 
chronic wet cough.  
 
We sought to determine the prevalence of SPAD in 
children with chronic wet cough, through a 
retrospective study of all children with chronic wet 
cough attending our tertiary paediatric respiratory clinic 
over a 12-month period. Chronic wet cough was 
diagnosed in accordance with the BTS Guidelines on 
cough in children.  
 
We measured baseline serum immunoglobulin levels, 
and specific antibody levels to thirteen pneumococcal 
serotypes. Based on the results, twenty-four children 
(all over two years of age) with chronic wet cough were 
vaccinated with the unconjugated pneumococcal 
polysaccharide vaccine, Pneumovax II, and serotype-
specific pneumococcal antibody levels were re-tested 
following immunization. Fourteen of the 24 children 
(58%) failed to mount an adequate antibody response 
(as defined by Paris and Sorenson, 2007), consistent 
with SPAD. Children with SPAD were more likely to 
require intravenous antibiotics (p=0.035) and to have 
abnormal chest radiographs (p=0.029) than children 
with normal antibody responses to pneumococcal 
immunization. We conclude that SPAD is present in a 
significant number of children with chronic wet cough. 
Further studies are warranted to determine the 
prevalence and clinical significance SPAD in children 
with chronic wet cough. 
 
 
 
 
 
 

172 PATTERN OF GASTROINTESTINAL 
MANIFESTATIONS IN CVID PATIENTS  

N. Verma1, C. Toumpanakis2, R. Chee1, A.D. 
Webster1, B. Grimbacher1, L. Marelli2, J.E. 
Thaventhiran1, S. Workman1, S.L. Seneviratne1 
1Department of Clinical Immunology, 2Centre for 
Gastroenterology, Royal Free Hospital, London, UK 

Introduction: Common Variable Immunodeficiency 
(CVID) can affect a range of organs including the 
gastrointestinal (GI) tract.  
 
Objective: We studied the pattern of GI manifestations 
in a cohort of CVID patients.  
 
Method: Data were collected from our clinical notes 
and hospital results database.  
 
Results: Twenty-nine (M=14, F=15) of 160 CVID 
patients were seen at our Gastroenterology department 
during the past seven years. Predominant presenting 
symptoms were: diarrhoea-19, abdominal pain-3, 
diarrhoea and abdominal pain-4, weight loss-1, iron 
deficiency anaemia-1, chronic pancreatic insufficiency-
1. >75 % had one or more other CVID associated 
complications. Seven (24%) had a positive stool sample 
(giardia-2, campylobacter-1, Heliobacter pylori-2, 
entameoba-1, coliforms-1) and 5 (19%) signs of protein 
losing enteropathy (faecal alpha-1-antitrypsin levels 
>0.48 mg/g). Nine (31%) had small bowel 
investigations [hydrogen breath test 3 (10%) and/or 
capsule endoscopy 7 (24%) and/or MRI of the small 
bowel 2(7%)]. All hydrogen breath tests were negative. 
Twenty-three (79 %) underwent upper and/or lower 
endoscopic investigations. The main histological 
findings were that of CVID enteropathy (n=10, 34%) 
and non-specific gastritis/duodenitis (n=9, 31%). 
Treatment for the various GI manifestations included 
oral steroids (n=7, 24%), Infliximab (n=3, 10%), 
antibiotics (n=6, 21%) and Valganciclovir in one 
patient who was CMV positive on biopsy. Ten (34%) 
had symptomatic improvement or resolution, eight 
(28%) no improvement and with 4 (14%) it was 
unclear.  
 
Conclusion: A range of GI manifestations were seen in 
our CVID cohort, with CVID enteropathy being the 
predominant finding. CT enterography, capsule 
endoscopy and MRI small bowel are emerging as useful 
tests for evaluating our patients. 
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176 EVALUATION OF SELECTIVE ANTIBODY 
DEFICIENCY AND ITS RELATION TO IGG2 
AND IGG3 SUBCLASS DEFICIENCY IN 
PATIENTS WITH RECURRENT RESPIRATORY 
INFECTIONS 

R. Sherkat1, P. Shoaei1, N. Parvaneh2, A. Babak1, N. 
Kasaian1 
1Infectiouse and Tropical Diseases Research Center, 
Immunodeficiency Unit, Isfahan University of Medical 
Sciences, Isfahan, 2Department of Pediatrics, Tehran 
University of Medical of Science, Tehran, Iran 

Introduction: Selective antibody deficiency with 
normal immunoglobulines (SANDI) may be identified 
as part of district primary or secondary 
immunodeficiency disorders. 
 
Obejectives and aims: To evaluate SANDI in patient 
with recurrent sinopulmonary infections and its relation 
to IgG subclass deficiencies ,in a case control study , 46 
cases and 54 controls has been enrolled. 
 
Methods: Anti-pneumococcal antibody titer and IgG2, 
IgG3 level before injection of pneumococcal vaccine 
and also anti-pneumococcal antibody titer at least 4 
weeks after the vaccination were measured. 
 
Results: There was a significant correlation between 
age and anti pneumococcal antibody before and after 
vaccination in cases , P=0.005 and controls ,P=0.009 . 
No significant relation was found between pre and post 
vaccination pneumococcal antibody titers and IgG2 and 
IgG3 levels in cases and controls ,P>0.05 .Anti 
pneumococcal antibody titers mean before and after 
vaccination significantly were different in cases and 
controls , P=0.01, P=0.001 respectively and were higher 
in control group. Anti-Pneumococcal antibody titers in 
97.8% of cases and 100% of controls were normal 
(>3.4 µg/ml). Although the difference between these 
two group was not statistically significant (P-
value>0.05). 
 
34.8% of cases and 9.1% of controls had low titers of 
anti-pneumococcal antibody (< 20µg/ml) but 18.7% of 
cases and 0% of controls did not respond to vaccine. 
 
Conclusion: Evaluation of anti-pneumococcal antibody 
titer in Patients with recurrent, chronic and severe 
respiratory infections with normal immunoglobulin 
levle seems to be necessary and early diagnosis and 
treatment could prevent the later sequels such as 
mastoiditis and bronchiecstasia. 
 
 

180 SIGNIFICANT CHANGES IN THE 
CONTENT AND COMPOSITION OF 
PRECURSOR B CELL COMPARTMENT IN 
BONE MARROW IN CHILDHOOD 

B. Piątosa1, M. Birbach2, K. Siewiera1, M. Ussowicz3, 
K. Kałwak3, K. Drabko4, A. Kwiatkowska1, K. 
Tkaczyk1, P.N. Kurowski1 
1Histocompatibility Laboratory, 2Dept. Cardiac 
Surgery, Children's Memorial Health Institute, 
Warszawa, 3Dept. Bone Marrow Transplantation, 
Oncology and Pediatric Hematology, Wrocław Medical 
University, Wroclaw, 4Dept. Pediatric Hematology, 
Oncology and Transplantology, Lublin Medical 
University, Lublin, Poland 

Introduction: Defects in early B lymphocyte 
maturation in bone marrow compose a characteristic 
feature of many primary immune deficiencies. Up to 
date, only limited data on normal bone marrow B cell 
composition are available. The aim of this study was to 
define normal age-related ranges of individual 
precursor B cell stages for future use in clinical 
diagnostics.  
 
Material and methods: Fifty-nine bone marrow 
samples from haematologically healthy children aged 
14 days - 16 years (45 patients undergoing open cardiac 
surgery and 14 bone marrow donors) were analysed by 
four-color flow cytometry. The composition of the 
precursor B cell compartment was analysed in six age 
groups.  
 
Results: Neonates had significantly less CD22+ B 
lymphocytes than children 1-12 mo: median 2.5% vs 
29.9% of nucleated cells and 9.8% vs 67.7% of lymph 
gate defined by low forward and side scatter. 
Significant differences in the composition of precursor 
B cell compartment were found between neonates and 
children 1-12mo: pro-B stage (36.3% vs 5.2%), pre-BI 
(16.0 vs 9.1%), pre-B-II (24.1% vs 9.1%), and 
immature B lymphocytes (24.1% vs 40.5%), 
respectively. Gradual reduction with age in total B 
lymphocytes and minor differences in single maturation 
stages were observed between remaining age groups (1-
2y, 2-5y, >5-10y,>10y).  
 
Conclusion: Bone marrow of neonates is composed of 
significantly more very early precursor B cells than 
bone marrow of older children. Proper interpretation of 
aberrant results in children with suspected early B cell 
differentiation defects requires application of adequate 
normal values.  
 
The study was sponsored by grant NN407 146338. 
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185 INCIDENCE OF IMMUNODEFICIENCY IN 
PATIENTS WITH 49-XXXXY CHROMOSOMAL 
VARIATION 

M.D. Keller1, C. Samango-Sprouse2, T. Sadeghin3, J.S. 
Orange4 
1Division of Immunology, Children's Hospital of 
Philadelphia, Philadelphia, PA, 2Department of 
Pediatrics, George Washington University, 
Washington, DC, 3Neurodevelopmental Diagnostic 
Center for Young Children, Davidsonville, MD, 
4Division of Allergy, Immunology and Rheumatology, 
Texas Children's Hospital, Houston, TX, USA 

Introduction: Boys affected with 49-XXXXY sex 
chromosomal variation are described to have high 
incidence of recurrent otitis media and asthma, the 
cause of which is unknown.  
 
Objective: We hypothesized that primary 
immunodeficiency occurs in patients with XXXXY 
aneuploidy.  
 
Methods: The families of patients with known 
XXXXY chromosomal variation were interviewed. 
Histories were obtained including the “10 warning 
signs of immunodeficiency“(Jeffrey Modell 
Foundation), atopic and autoimmune conditions, and 
family history. All prior immunologic testing and 
vaccine histories were reviewed with family consent, 
and immunologic screening was recommended based 
on history.  
 
Results: Eighteen affected boys were evaluated. 
Thirteen had history of at least 2 of the 10 warning 
signs. Ten boys had history of recurrent pneumonia, 
and 15 had been diagnosed with asthma. Eight patients 
had immunologic screening to date. Three had low IgA 
for age, while quantitative IgG and IgM were all within 
normal age-specific indices. Specific antibody titers to 
tetanus and diphtheria were low but protective in all 
patients (>0.1 IU/ml). Specific antibodies to 
streptococcus pneumonia were protective in less than 
25% of tested serotypes in 5 of 7 boys tested (>1.3 
mcg/ml). In 3 patients, boosting with 23-valent 
pneumococcal polysaccharide vaccine resulted in 
protective titers to 26-66% of serotypes. However, 
subsequent retesting in two patients showed a rapid 
decrease in specific antibody titers within 3-12 months.  
 
Conclusion: The frequent occurrence of pneumonia, 
asthma, and poor responses to pneumococcal 
polysaccharide vaccine in patients with XXXXY 
chromosomal variation suggests an increased incidence 
of defects in specific antibody production. 
 

192 RE-EXPOSURE OF THE B-CELL 
RECEPTOR REVERSES BCR/ERK 
SIGNALLING DEFECTS IN MARGINAL-ZONE 
B-CELLS FROM PATIENTS WITH COMMON 
VARIABLE IMMUNODEFICIENCY 

V. Conti, M. Visentini, R. Marrapodi, L.A. De Novi, 
M. Mitrevski, I. Quinti, M. Fiorilli 

Sapienza University of Rome, Rome, Italy 

Introduction: Anergic B-cells expressing low levels of 
CD21 are expanded in CVID Ia patients and B-cells are 
characterized by reduced proliferative capacity and 
defects of the BCR-mediated calcium signalling. In 
murine anergic B-cells exposure to chronic antigenic 
stimulation maintains anergy, whereas its removal 
rapidly allows return to a non-anergic state. 
 
Objective: We investigated in CVID patients basal and 
BCR induced ERK phosphorillation before and after re-
expression of the BCR. 
 
Methods: The intracellular pERK content was 
measured in 16 CVID patients and in 10 healthy donors 
(HD) by the BD PhosFlow system at basal condition 
and after BCR stimulation with F(ab')2 anti-human Ig, 
before and after rest in tissue culture media overnight. 
 
Results: BCR cross-linking with anti-Ig induced a 
mean 5-fold increase of pERK mean fluorescence 
intensity in normal B-cells and a mean 3.8-fold increase 
(p=0.05) in CVID B-cells, whereas after overnight 
culture no significant difference was observed among 
the two groups. The analysis of pERK in distinct B-cell 
subsets showed that the fold increase of pERK was 
significantly reduced in CVID marginal-zone (MZ) B-
cells compared to MZ B-cells from HD (4.3 vs 5.7; 
p=0.02). After overnight culture BCR induced pERK in 
CVID MZ B-cells was restored to levels similar to MZ 
B-cells from HD. 
 
Conclusions: These findings suggest that BCR/ERK 
signalling is attenuated in CVID B-cells (in particular in 
MZ B-cells) and that re-exposure of the BCR restores 
cell signalling. Similarly to anergic B-cells in mice 
chronic BCR engagement may be responsible for the 
observed defect. 
 
 
196 AGE-DEPENDENT HUMAN B CELL 
DIFFERENTIATION INTO IG-PRODUCING 
PLASMA CELLS: AN ACCURATE ASSAY TO 
IDENTIFY HUMORAL B CELL DEFECTS 

D.J. Aan de Kerk1, M.H. Jansen1, E.M.M. van 
Leeuwen2, T.W. Kuijpers1 
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1Department of Pediatric Hematology, Immunology and 
Infectious Diseases, Emma Children's Hospital, 
Academic Medical Center (AMC), 2Department of 
Experimental Immunology, Academic Medical Center, 
Amsterdam, The Netherlands 

After birth the composition of the human B cell 
compartment changes in immunophenotype and 
function. An in-vitro assay was used to investigate the 
development of proliferation, differentiation into 
plasmablasts (CD38bright/CD20dull) and plasmacells 
(CD138+/CD20dull), and immunoglobulin (Ig) 
production until adulthood, thus enabling comparisons 
with patients suspected of humoral immune defects.  
 
At young age B cells were found to lack the capacity to 
differentiate and to produce IgG. These functions were 
acquired during childhood, reaching adult levels at 5 
and 10 years of age for T-cell-dependent versus T-cell-
independent stimulation, respectively. Under both 
conditions, the capacity of B cells to differentiate into 
PBs/PCs and to produce IgG was contained in the 
memory B cell pool (IgD-/CD27+). In contrast, 
undifferentiated naïve IgM-producing B cells circulate 
in neonates, disappearing during infancy. B cells of an 
uncharacterized hypogammaglobulinemia patient 
showed similar downregulation of surface-IgD and 
CD38-upregulation without differentiation into 
IgD−CD27high B-cells or CD138+ PCs upon activation. 
While IgG was absent, in-vitro IgM release was 
increased, leading to the identification of UNG 
mutations.  
 
Our findings indicate that B cell differentiation in-vivo 
can be tested in-vitro and demonstrates the necessity to 
use age-matched controls for proper diagnosis of 
suspected B-cell defects. 
 
 
205 DEFECTIVE PERIPHERAL B CELL 
MATURATION ASSOCIATING FEATURES OF 
HUMORAL DEFICIENCY IN PATIENTS WITH 
BLOOM SYNDROME 

B. Piątosa1, E. Heropolitańska-Pilszka2, B. Pietrucha2, 
K. Siewiera1, P.N. Kurowski1, K. Tkaczyk1, H. 
Gregorek3, A. Zapaśnik3, A. Marczak4, K.H. 
Chrzanowska4, E. Bernatowska2 
1Histocompatibility Laboratory, 2Dept. Clinical 
Immunology, 3Dept. Microbiology and Clinical 
Immunology, 4Dept. Medical Genetics, Children's 
Memorial Health Institute, Warszawa, Poland 

Introduction: Bloom syndrome (BS) is an autosomal 
recessive disorder characterized by proportionate 
growth deficiency, sun-sensitive teleangiectactic 

erythema, profound susceptibility to malignancy, 
recurrent infections, and chromosomal instability. The 
defect is caused by mutations in BLM gene coding 
DNA RecQ helicase, known to participate in DNA 
repair process. Hypogammaglobulinemia, compromised 
mitogen-induced B cell responses and impaired 
generation of antibody forming cells suggest potential 
defects in B cell maturation.  
Objective: The goal of the study was to investigate the 
role of BLM helicase in B cell biology in order to 
verify the hypothesis that humoral defect is associated 
with ineffective B cell maturation.  
Material and methods: Blood samples were drawn 
from six patients with genetically confirmed BS. Four 
color flow cytometry was used to evaluate the 
distribution of B cell subsets reflecting major B 
lymphocyte maturation stages present in peripheral 
blood.  
 
Results: Five of six patients demonstrated recurrent 
respiratory tract infections. Two of them were on 
substitution therapy (IVIG) due to significantly reduced 
IgG. Reduced serum IgM was found in 5 patients, one 
patient demonstrated also reduced IgG not requiring 
IVIG. Among patients with reduced serum IgM three 
demonstrated ineffective B cell maturation beyond 
naïve stage, two other BS patients had reduced 
proportions of memory B lymphocytes. In all cases, the 
proportion of IgM-only memory B lymphocytes was 
significantly reduced in relation to normal age-matched 
control.  
 
Conclusions: Ineffective B cell maturation may explain 
features of humoral deficiency in patients with Bloom 
syndrome.  
 
The study was sponsored by grant N N407 146338. 
 
 
207 COMMON VARIABLE IMMUNE 
DEFICIENCY IN CHILDREN - CLINICAL 
CHARACTERISTICS VARIES DEPENDING ON 
POTENTIAL B CELL MATURATION BLOCK 

B. Piatosa1, M. Pac2, K. Siewiera1, B. Pietrucha2, M. 
Klaudel-Dreszler2, E. Heropolitańska-Pliszka2, A. 
Kwiatkowska1, B. Wolska-Kuśnierz2, K. Tkaczyk1, H. 
Dmeńska3, H. Gregorek4, I. Sokolnicka5, E. 
Bernatowska2 
1Histocompatibility Laboratory, 2Dept. Clinical 
Immunology, 3Specialist Outpatients Dept., 4Dept. 
Microbiology and Clinical Immunology, 5Transfusion 
Immunology with Blood Bank, Children's Memorial 
Health Institute, Warszawa, Poland 
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Introduction: Common variable immune deficiency 
(CVID) is a heterogeneous disease usually diagnosed in 
adulthood, caused by inadequate production of 
antibodies due to defective B cell maturation. Other 
causes of hypogammaglobulinemia and potential delay 
in maturation of the immune system shall be excluded 
before establishing the diagnosis.  
 
Objective: The goal of this study was to describe a 
well-defined population of patients with early-onset 
CVID in context of B cell maturation profile.  
 
Methods: Four color flow cytometry was used to 
define transitional, naïve, natural effector, memory, 
activated B cells, and plasmablasts based on differential 
surface expression of CD19, CD21, CD27, CD38, IgM, 
IgD in peripheral blood of 51 early-onset CVID 
patients. All relevant clinical data were extracted from 
medical documentation.  
 
Results: B cell subsets demonstrated high variability, 
both in time and in relation to normal age-matched 
reference values. Six patient groups differing by 
distribution of peripheral B lymphocyte subsets have 
been identified. Inhibition of B cell maturation at the 
transitional stage was associated with significantly 
more severe clinical features of the disease, earlier 
requirement for immunoglobulin substitution than 
inability of normal maturation of B lymphocytes 
beyond naïve or natural effector stage.  
 
Conclusions:  
 
1. B cell subset composition in early onset CVID 
patients may change with time and patients' age. 
2. Clinical phenotype in CVID patients depends on the 
observed B cell maturation block. 
The study was sponsored by grant N N407 146338. 
 
 
209 ALTERATIONS IN PERIPHERAL B CELL 
SUBSETS OF PATIENTS WITH ANCA 
ASSOCIATED VASCULITIDES (AAVS) AFTER 
IMMUNOSUPPRESSIVE THERAPY 

N. Venhoff1, N. Effelsberg1, F. Haessler2, R. Draeger1, 
D. Lebrecht1, R. Voll1, U. Salzer2, M. Schlesier1, J. 
Thiel1,2 
1Department of Rheumatology and Clinical 
Immunology, 2Centre of Chronic Immunodeficiency, 
University Medical Center Freiburg, Freiburg im 
Breisgau, Germany 

Introduction: B-lymphocytes are involved in the 
pathogenesis of AAVs. Immunosuppressive therapy is 
effective but may lead to a decline in immunoglobulin 

(Ig) concentrations and to changes in the peripheral B-
cell compartment.  
 
Objectives: To assess the effect of immunosuppressive 
treatment on Ig concentrations and peripheral B-cells in 
AAV patients.  
 
Methods: In 36 AAV patients a retrospective analysis 
of Ig concentrations and flowcytometry of peripheral B-
cells was conducted. 26 healthy donors served as 
controls. 
 
Results: 33 AAV patients were treated with 
cyclophosphamide (CYC) prior to analysis (median 
cumulative dose 14.5g;IQR5.825-30). 29 patients were 
treated with prednisone (median dose 5mg/d;IQR3.75-
8.75), eight received methotrexate (MTX), six 
azathioprine (AZA), six leflunomide (LEF), four 
mycophenolate mofetile, eleven had no 
immunosuppressant. Decreased IgG concentrations (< 
7g/L) were detected in 14 patients. Compared to 
controls absolute numbers and relative percentages of 
lymphocytes and CD19+B-cells were significantly 
decreased in AAV (p< 0.001). Notably, IgD+CD27+B-
cells were significantly decreased in AAV both in 
absolute numbers (p< 0.001) and relative percentages 
(p=0.004). IgD+CD27-naive B-cells, IgD-
CD27+memory-B-cells, IgA+B-cells, transitional-B-
cells and plasmablasts were significantly decreased in 
absolute numbers (p< 0.001) but not in relative 
percentages. In AZA treated patients absolute numbers 
of all B-cell subpopulations except for IgA+B-cells and 
plasmablasts were reduced. In LEF treated patients only 
IgD+CD27+B-cells were reduced. In MTX-treated 
patients only IgD+CD27+B-cells were reduced both in 
absolute numbers and percentage while IgD+CD27- 
and IgD-CD27+B-cells, IgA+B-cells and plasmablasts 
were decreased only in absolute numbers.  
 
Conclusions: In AAV Immunosuppressive therapy 
results in decreased numbers of all B-cell 
subpopulations with IgD+CD27+MZ-like B-cells being 
most affected. 
 
 
216 IMPACT OF RITUXIMAB AND 
CYCLOPHOSPHAMIDE ON 
IMMUNOGLOBULIN CONCENTRATIONS AND 
B CELL NUMBERS IN PATIENTS WITH ANCA-
ASSOCIATED VASCULITIDES 

N. Venhoff1, N. Effelsberg1, U. Salzer2, K. Warnatz1,2, 
H.-H. Peter1,2, D. Lebrecht1, M. Schlesier1, R. Voll1,2, J. 
Thiel1,2 
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University Medical Center Freiburg, Freiburg im 
Breisgau, Germany 

Introduction/objectives: To assess the impact of 
immunosuppressive therapy with cyclophosphamide 
(CYC) and rituximab (RTX) on serum immunoglobulin 
(Ig) concentrations and B lymphocytes in patients with 
ANCA-associated vasculitides (AAVs).  
 
Methods: Retrospective analysis of Ig concentrations 
and peripheral B cell counts in 55 AAV patients. 
 
Results: CYC treatment resulted in a decrease in Ig 
concentrations (median; interquartile range,IQR) from 
IgG 12.8g/L (8.15-15.45) to 9.17g/L (8.04-
9.90)(p=0.002), IgM 1.05g/L (0.70-1.41) to 0.83g/L 
(0.60-1.17)(p=0.046) and IgA 2.58g/L (1.71-3.48) to 
1.58g/L (1-31-2.39)(p=0.056) at a median follow-up 
time of 4 months. IgG remained significantly below the 
initial value at 14.5 months and 30 months analyses. 
Subsequent RTX treatment in patients that had 
previously received CYC resulted in a further decline in 
Ig concentrations from pre RTX IgG 9.84g/L (8.71-
11.60) to 7.11g/L (5.75-8.77;p=0.007), from pre RTX 
IgM 0.84g/L (0.63-1.18) to 0.35g/L (0.23-0.48;p< 
0.001) and from pre RTX IgA 2.03g/L (1.37-2.50) to 
IgA 1.62g/L (0.84-2.43;p=0.365) 14 months after RTX. 
RTX induced a complete Bcell depletion in all patients. 
After a median observation time of 20 months median 
B lymphocyte counts remained severely suppressed (4 
B-cells/µl, 1.25-9.5;p< 0.001). Seven patients (21%) 
that had been treated with CYC followed by RTX 
received Ig replacement because of severe 
bronchopulmonary infections and serum IgG 
concentrations below 5g/L. 
 
Conclusions: In patients with AAVs, treatment with 
CYC leads to a decline in immunoglobulin 
concentrations. Subsequent RTX therapy aggravates the 
decline in serum immunoglobulin concentrations and 
results in a profoundly delayed B cell repopulation. 
Surveying AAV-patients post CYC and RTX treatment 
for hypogammaglobulinemia is warranted. 
 
 
219 B-CELL SUBSETS IN PATIENTS WITH 
TRANSIENT HYPOGAMMAGLOBULINEMIA 
OF INFANCY, PARTIAL IGA DEFICIENCY AND 
SELECTIVE IGM DEFICIENCY 

F. Erol Cipe1, F. Dogu1, D. Karatas1, C. Aytekin2, M. 
Polat1, Z. Biyikli3, A. Ikinciogullari1 
1Department of Pediatric Immunology-Allergy, Ankara 
University School of Medicine, 2Department of 

Pediatric Immunology, Dr. Sami Ulus Maternity and 
Children's Health and Diseases Training and Research 
Hospital, 3Department of Biostatistics, Ankara 
University School of Medicine, Ankara, Turkey 

Introduction: The pathogenesis of some primary 
humoral immunodeficiencies such as transient 
hypogammaglobulinemia of infancy (THI), IgA 
deficiency remains unknown and sometimes causes 
diagnostic difficulties.  
 
Objective: In the present study, we aimed to analyze 
peripheral blood B cell subsets in patients with THI 
along with unclassified hypogammaglobulinemia 
(UCH), partial IgA deficiency and selective IgM 
deficiency by flow cytometry.  
 
Methods: Between January 2010 and April 2011, 41 
patients with hypogammaglobulinemia (THI:18 and 
UCH:23 patients), 16 with partial IgA deficiency, 16 
with selective IgM deficiency and 29 healthy controls 
were included to the study. B cell subsets were 
examined according to Euroclass classification.  
 
Results: In hypogammaglobulinemia group, age at 
diagnosis was ranged between 14 months-13 years 
(Med: 26 months). Naive B cells were found to be 
significantly high and activated B cells were found to 
be low in group of THI patients compared to UCH 
patients and age-matched healthy controls. Non-
switched (IgM+ CD27+ IgD+) memory B cells were 
found to be significantly reduced in patients with the 
diagnosis of selective IgM deficiency from normal 
controls. In partial IgA deficiency, there was no 
significant difference in the B cell subsets.  
 
Conclusions: In previous studies, it has been reported 
that a reduction in class-switched memory B cells was 
related to CVID, THI and selective IgA deficiency. Our 
findings did not support these reports. Furthermore, we 
showed that naive B cells were higher in the patients 
with transient hypogammaglobulinemia. It suggested us 
that a maturation defect may play a role in the 
pathogenesis of transient hypogammaglobulinemia. 
 
 
310 UNVEILING THE B CELL 
HEMATOPOIESIS BLOCK IN EQUINE 
COMMON VARIABLE IMMUNODEFICIENCY 

R. Tallmadge1, L. Shen2, M.J.B. Felippe1 
1Department of Clinical Sciences, 2Computational 
Biology Service Unit, Cornell University, Ithaca, NY, 
USA 
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Introduction: Common Variable ImmunoDeficiency 
(CVID) in horses is characterized by a late-onset 
depletion of B cells, decreased serum IgM and IgG 
concentrations, and recurrent bacterial infections. The 
phenotype of equine CVID is similar to that of CVID-
affected humans who lack B cells. In the horse patients, 
B cells fail to develop in the bone marrow. The index 
equine CVID case was diagnosed 12 years ago, and 
CVID accounts for approximately 10% of the samples 
submitted to the Equine Immunology Laboratory for 
immunological testing.  
 
Objective: To investigate the extent of B cell 
differentiation in the bone marrow of affected horses.  
Methods: Quantitative RT-PCR was used to measure 
mRNA expression of genes and transcription factors 
known to be essential for successful B cell 
differentiation and survival. Transcriptome sequencing 
was undertaken to obtain a comprehensive view of gene 
expression in the bone marrow. MethylSeq was 
performed to compare the genome-wide methylation 
status between CVID and healthy horses. 
 
Results: Analysis of bone marrow mRNA expression 
from CVID horses revealed a significant decrease in 
E2A expression and a drastic decrease in PAX5 
expression with both qRT-PCR and transcriptome 
methods. Differential methylation of the PAX5 gene 
body was identified by MethylSeq in bone marrow 
from CVID patients.  
 
Conclusions: The block in B cell hematopoiesis in the 
bone marrow of CVID patients occurs at the transition 
from pre-pro B cells to pro-B cells, and may be due to a 
difference in the epigenetic status of key B cell genes. 
 
 
347 CLINICAL FEATURES AND FOLLOW-UP 
OF TURKISH PATIENTS WITH 
SYMPTOMATIC 
HYPOGAMMAGLOBULINEMIA IN INFANCY 

N. Gulez1, F. Genel1, M. Kışla2, P. Gulez2 
1Immunology, 2Pediatrics, Dr. Behçet Uz Children's 
Hospital, Izmir, Turkey 

Symptomatic hypogammaglobulinemia in childhood 
may be the initial finding of primary immunodeficiency 
(PID) or may be due to delay in maturation of 
immunoglobulin synthesis. Transient 
hypogammaglobulinemia (THI) of infancy is a common 
PID. The diagnosis is initially made after exclusion of 
other causes of hypogammaglobulinemia. THI resolves 
spontaneously by 3 yr of age. We aimed to evaluate the 
clinical, immunologic features and outcomes of our 
patients with hypogammaglobulinemia. We reviewed 

the medical records of children followed with a 
diagnosis of hypogammaglobulinemia from 2007 to 
2012. A total of 116 children (male/female:78/38) 
participated in the study. The mean age at the beginning 
of the symptoms was 6.5 ± 5.5 months and the mean 
age at admission was 19,0 ± 10.7 months. The most 
common initial clinical presentations were bronchial 
hyperreactivity (45.7%), recurrent upper respiratory 
tract infection (19.8%), pneumonia (21.6%). During 
follow-up 63.1% of patients had immunoglobulins 
normalized at the age between 12- 48 months; these 
were diagnosed as THI. Most of the children had 
protective antibody responses to tetanus (94.6%) and 
Haemophilus influenzae type B (93.9%) vaccines. In 
remaining 15.5% patients with undefined 
hypogammaglobulinemia or CVID, 14.3% partial IgA 
deficiency, 7.1% IgG subclass deficiency were 
diagnosed by long-term monitoring of immunoglobulin 
levels. Intravenous immunoglobuline replacement were 
used in 18.1% patients and prophylactic antibiotic were 
used in 20.7% patients. 
 
The diagnosis of THI can be confirmed retrospectively 
with Ig levels normalized in follow-up visits. Because, 
during the first decade of life and some of them may 
have a severe primary immunodeficiency. 
 
 
356 LOW PHOSPHORYLATION OF STAT-3 IN 
PATIENTS WITH HYPER IGE SYNDROME 

J.C. Alcántara-Montiel1, L. Berrón-Ruíz2, G. López-
Herréra2, F. Espinosa-Rosales2, S.E. Espinosa-Padilla2, 
L. Santos-Argumedo1 
1Molecular Biomedicine, CINVESTAV-IPN, 2The 
Immnunodeficiencies Research Unit at the National 
Institute of Pediatrics, National Institute of Pediatrics, 
México, Mexico 

Introduction: The hyper-IgE syndrome (HIES) is a 
rare primary immunodeficiency characterized by 
recurrent skin abscesses, pneumonia, and highly 
elevated levels of serum IgE. HIES includes 
nonimmunologic manifestations, like: characteristic 
face, pathologic dentition, scoliosis, bone alterations 
and hyperextensible joins. HIES can be transmitted as 
an autosomal dominant trait with variable expressivity.  
 
Objective: Evaluate STAT-3 phosphorylation in B cell 
after stimulation with IL-6 and IL-21.  
 
Methods: Four patients with established diagnosis of 
autosomal dominant HIES and more than 40 points in 
the NIH scoring system were included. Patients were 
previously analyzed to discard known genetics causes 
of autosomal recessive Hyper IgE (DOCK8, TYK2). To 
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evaluate the pathways of IL-6, IL-21, PBMCs were 
stimulated with rhIL-6 and rhIL-21 for 15 minutes and 
phosphorylation of STAT-3 was evaluated by flow 
cytometry.  
 
Results: The patients showed low phosphorylation of 
STAT-3 after 15 minutes stimulation with rhIL-21.  
 
Conclusion: The low phosphorylation of STAT-3 
observed in HIES patients suggested that the activation 
and regulation of STAT-3 might have an important role 
in B cell activation. The activity of STAT-3 in the IL-6 
and IL-21 pathways may be redundant then defects in 
IL-6 may be compensated by IL-21 signaling leading a 
less severe phenotype in these patients. 
 
 
357 CORRELATION OF CLASS-SWITCHED 
MEMORY B CELLS AND CO-STIMULATORY 
MOLECULES EXPRESSION WITH CLINICAL 
MANIFESTATIONS IN PATIENTS WITH 
COMMON VARIABLE IMMUNODEFICIENCY 

L. Berrón-Ruiz1, A. Vargas-Hernández2, G. López-
Herrera1, J. Alcántara-Montiel2, M.A. Yamazaki-
Nakashimada3, D. Mogica-Martínez4, N.H. Segura-
Méndez5, M.C. Zarate-Hernández6, M.R. Canseco-
Raymundo4, L. Blancas-Galicia1, F. Espinosa-Rosales7, 
L. Santos-Argumedo2 
1Unidad de Investigación en Inmmunodeficiencias, 
Instituto Nacional de Pediatría, 2Departamento de 
Biomedicina Molecular, CINVESTAV-IPN, 3Servicio de 
Inmunología, Instituto Nacional de Pediatría, 4Servicio 
de Alergia e Inmunología Clínica, Centro Médico 
Nacional La Raza, 5Servicio de Alergia e Inmunología 
Clínica, Hospital de Especialidades CMN Siglo XXI, 
Distrito Federal, 6Departamento de Alergias e 
Inmunología Clínica, Hospital Universitario Dr Jose E. 
González, Monterrey, 7Dirección de Investigación, 
Instituto Nacional de Pediatría, Distrito Federal, 
Mexico 

Introduction: Common variable immunodeficiency 
(CVID) comprises a heterogeneous group characterized 
by hypogammaglobulinemia leading to recurrent 
infections.  
 
Objective: To classify the type of CVID in Mexican 
patients by determining peripheral blood B cells subsets 
and to correlate the type of CVID with clinical 
characteristics. We also assessed molecules important 
for B cell proliferation and differentiation, such as 
TNFRSF13B (TACI), inducible costimulator (ICOS), 
CD20, ICOSL and BAFFR.  
 
Methods: This study comprised 36 patients with CVID 

and 29 healthy controls. Patients were grouped as 
follows, according to the quantification memory B 
cells: group I had less than 0.4% switched memory B 
cells; while in group II represented more than 
0.4%(n=9). Group I was subdivided into groups Ia 
(n=11) and Ib (n=16) according to the proportion of 
CD21- peripheral B cells.  
 
Results: Bronchiectasis was more frequent in group I 
(37%) than group II (20%). Following subdivision of 
group I patients into groups Ia and Ib based on CD21- 
peripheral B cells, the rate of autoimmunity was found 
to be much higher in group Ia (45%) than group Ib 
(6%). BAFFR expression in B cells was severely 
reduced in 4 patients.  
 
Conclusions: Classification of CVID patients by 
determination of switched memory B cells could be 
useful to predict clinical prognosis of these patients. On 
the other hand, the complete analysis of markers 
important for B proliferation and differentiation such as 
ICOS, CD20, ICOSL, TACI and BAFFR can be a 
useful tool to understand this heterogeneous disease.  
 
Acknowledgments: CONACYT # 56836 & 58945; 
ICYTDF/326/2009. 
 
 
358 HOW CONSISTENT ARE THE THREE 
MEMORY B CELL CLASSIFICATIONS IN 
CLASSIFYING CVID PATIENTS?  

W. Koopmans1, S.-T. Woon2, S. Brothers2, P. Browett1, 
R. Ameratunga2 
1Molecular Medicine and Pathology, University of 
Auckland, 2Virology and Immunology, Auckland City 
Hospital, Auckland, New Zealand 

Introduction: Three memory B cell classifications 
[Freiburg (2002)1, Paris (2003)2 and EUROclass 
(2008)3] were developed to subdivide CVID patients 
into distinct phenotypic groups. Such classifications can 
lead to better understanding of disease prognosis. 
Whether B cell subset reporting in each patient 
subgroup is consistent over time has not been 
investigated.  
 
Objective: To evaluate whether each of the three 
memory B cell classifications report consistent results 
in CVID patients and normal controls over time.  
 
Methods: B cell phenotyping in CVID patients (n=17) 
and sex- and age-matched controls (n=26) were carried 
out according to the three memory B cell 
classifications. CVID patients were evaluated monthly 
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over six months. Controls were assessed once during 
the study.  
 
Results: We scored how often each patient was 
assigned to the same group within each classification. 
The Freiburg classification assigned patients to the 
same group at a rate of 74% and the Paris classification 
at 89%. The EUROclass classification of smB- vs 
smB+ was at 90%. The two sub-classifications [(smB-
21low or smB-21norm) and transitional B] were at 87% 
and 97% respectively. In the control group, the 
EUROclass achieved 97% consistency in assigning 
healthy individuals as smB-21norm.  
Conclusions: Inconsistencies were noted with all three 
classifications. The EUROclass classification is more 
consistent over six months than the Paris and Freiburg 
classifications. 
 
1. Warnatz, K. et al. Blood 99, 1544-51 (2002). 
2. Piqueras, B. et al. J Clin Immunol 23, 385-400 
(2003). 
3. Wehr, C. et al. Blood 111, 77-85 (2008). 
 
 
361 IL-2 ENHANCES THE EFFECTS OF IL-21 
ON HUMORAL IMMUNE RESPONSES IN 
HUMANS 

L.J. Berglund1, M. Cook2, M. Wong3, D. Fulcher4, S. 
Adelstein5, P. Arkwright6, J. Ziegler7, J. Smart8, S.G. 
Tangye1 
1Garvan Institute of Medical Research, Sydney, NSW, 
2John Curtin School of Medical Research, Canberra, 
ACT, 3Children's Hospital Westmead, 4ICPMR 
Westmead Hospital, 5Royal Prince Alfred Hospital, 
Sydney, NSW, Australia, 6Royal Manchester Children's 
Hospital, Manchester, UK, 7Sydney Children's 
Hospital, Sydney, NSW, 8Royal Children's Hospital, 
Melbourne, VIC, Australia 

Introduction: Human B-cell responses are guided by 
integrating signals from the BCR, CD40 and cytokine 
receptors. The common gamma chain(γc)-binding 
cytokine IL-21 is pivotal in driving humoral immune 
responses, via the STAT3-dependent induction of 
molecular machinery required to differentiate naïve B 
cells into plasma cells.  
 
Objective: We aimed to determine additional 
mechanisms by which IL-21 modulates human B-cell 
responses. 
 
Methods: Naïve B cells from normal human donors 
and patients with Autosomal-Dominant Hyper-IgE 
Syndrome(AD-HIES) with STAT3 mutations were 
cultured with CD40L alone or with IL-21 and analysed 

for gene expression. The physiological significance of 
IL-21-induced CD25 expression was investigated in 
vitro to determine phenotypic and functional effects of 
IL-2 on B cells in the context of IL-21. 
 
Results: IL-21 strongly induced expression of CD25, 
the IL-2Rα chain, in B cells of normal donors but not 
AD-HIES patients, suggesting STAT3-dependence. IL-
2Rα expression was impaired in naïve B cells from X-
SCID patients with γc mutations, due to defective IL-21 
signaling. IL-2 increased the generation of antibody-
secreting cells and IgG-isotype-switched cells from 
cultures of normal naïve B cells stimulated with 
CD40L/IL-21. IL-2 and IL-21 together promoted 
greater secretion of IgG, IgA and IgM from normal B 
cells than IL-21 alone. 
 
Conclusions: These results demonstrate that IL-21, 
signaling through STAT3, sensitizes B cells to the 
stimulatory effects of IL-2. Thus, IL-2 may play an 
adjunctive role in IL-21-induced B-cell differentiation. 
Lack of this secondary effect of IL-21 may amplify the 
humoral immunodeficiency in patients with AD-HIES 
and X-SCID, via impaired responsiveness to IL-21. 
 
 
370 CVID: NATURAL HISTORY OF DISEASE-
RELATED COMPLICATIONS IN 345 PATIENTS  

E. Oksenhendler, M. Malphettes, L. Galicier, C. 
Fieschi, L. Gérard, DEFI Study Group 

Department of Clinical Immunology, Hôpital Saint-
Louis, AP-HP and Univ Paris Diderot, Sorbonne Paris 
Cité, EA 3963 and CEREDIH, Paris, France 

CVID is usually diagnosed during the third decade of 
life. Among these patients 60% will only develop 
infectious complications while 40% will develop, at 
some point of their life, a disease-related complication. 
We used the French national DEFI cohort study to 
describe, in 345 CVID patients, the natural history of 
CVID by focusing on the age of occurrence of the 
clinical complications of the disease. 
 
Some complications, such as autoimmune cytopenia 
and unexplained enteropathy with villous atrophy, 
occurred early in life, often before the diagnosis of 
CVID was made. In contrast, chronic hepatopathy and 
lymphoma appeared as late complications of the 
disease. 
 
Age at onset: Median (IQ25, IQ75) 
Bronchiectasis: n=112 (32%), 33y. (25 - 42) 
AI Cytopenia: n=64 (19%), 33y. (17 - 46) 
Enteropathy: n=21 (6%), 34y. (22 - 40) 
CVID diagnosis: n=345, 36y. (25 - 48) 
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Lymphoid Hyperplasia: n=90 (26%), 37y. (28 - 49) 
Splenomegaly: n=124 (36%), 38y. (29 - 52) 
Granuloma: n=49 (14%), 42y. (31 - 51) 
Liver disease: n=23 (7%), 47y. (36 - 59) 
Lymphoma: n=9 (3%), 60y. (46 - 68) 
 
 
376 LONG TERM OBSERVATION OF 
CHILDREN SUFFERED FROM COMMON 
VARIABLE IMMUNODEFICIENCY 

A. Aghamohammadi, H. Abolhassani, P. 
Mohammadinejad, B. Torabi Sagvand, S. 
Abdollahzade, M. Salehi-Sadaghiani, B. Sadeghi, H. 
Soheili, N. Rezaei 

Research Center for Immunodeficiencies, Children’s 
Medical Center, Tehran University of Medical 
Sciences, Tehran, Iran 

Introduction: Common variable immunodeficiency 
(CVID) is the most common form of symptomatic 
primary immunodeficiency disease. It is characterized 
by hypogammaglobulinemia, increased predisposition 
to infections, autoimmunity, and cancer. 
 
Objectives: This study was performed to evaluate the 
clinical and immunological features of a group of 
pediatric patients with CVID. 
 
Methods: The study population comprised 69 
individuals with CVID diagnosed during childhood 
those were followed during 20 years. 
 
Results: The patients were followed up for a mean 
period of 5.2±4.3 years. The mean diagnostic delay was 
4.4±3.6 years, which was significantly lower in patients 
who were diagnosed recently. Children were classified 
according to 5 clinical phenotypes: infections only 
(n=39), polyclonal lymphocytic infiltration (n=17), 
autoimmunity (n=12), malignancy (n=7), and 
enteropathy (n=3). Postdiagnosis survival was 71% for 
10-year. 
 
Conclusions: The high percentages of pediatric patients 
with CVID in Iran may be due to the considerable 
prevalence of parental consanguinity in the region and 
an underlying genetic background. 
 
 
377 THE FOLLOW-UP OF CHILDREN WITH 
IGA DEFICIENCY 

S. Velbri 

Labor, Tallinn Childrens' Hospital, Tallinn, Estonia 

Introduction: In our former studies IgA deficiency was 
found in 1.1% of children with recurrent infections 
besides in 27% of cases IgA/IgG subclass deficiency. 
 
Objective: The following of IgA deficient children 
clinically and immunologically. 
 
Methods: 36 IgA deficient children (19 boys, 17 girls) 
were followed during 2 to 13 years (mean 4.8 years) in 
two groups: 22 children with selective IgA deficiency 
and 14 children with IgA/IgG subclass deficiency. The 
clinical symptoms, the level of IgA, IgG, IgM, IgE and 
IgG subclasses were studied in dynamic. 
 
Results: IgA deficiency was diagnosed at the age of 2 
to 12 years (mean 5.5 years). 22 children suffered from 
recurrent infections, 6 had also allergy and 8 children - 
autoimmune diseases. Allergy with high IgE level was 
characteristic for selective IgA deficiency, autoimmune 
diseases (diabetes, thyreoiditis, juvenile arthritis) - for 
IgA/IgG subclass deficiency. 
 
During follow-up period there was developed 
autoimmune disease in one child from both groups and 
osteosarcoma in one boy with selective IgA deficiency. 
The level of immunoglobulins did not change 
significantly, only in one boy normalisation of IgG 
subclasses was detected. IgA level was persistently low.  
 
Conclusions: IgA deficiency was persistent in all 
children during follow-up period. The level of IgG and 
IgM did not changed significantly in any case. 
Autoimmune disease developed in two children and 
malignancy in one boy. Autoimmune diseases were 
found more often in children with IgA/IgG subclass 
deficiency than in selective IgA deficiency. 
 
 
391 ASSESSMENT OF NUTRITIONAL STATUS 
IN AGAMMAGLOBULINEMIA: A 
PRELIMINARY STUDY 

M. Raimondi1, L.A. Baselli1, C. De Angelis1, M. 
Carrabba2, R.M. Dellepiane1, C.V. Agostoni1 
1Department of Pediatrics, 2Internal Medicine U.O. 
Medicina Interna 1A, Fondazione IRCCS Ca'Granda & 
University of Milan, Milan, Italy 

Introduction: Little is known on the association 
between the primary immunodeficiencies and 
nutritional status, since only one study was previously 
published on this topic (Kouhkan A et al. Iran J Allergy 
Asthma Immunol 2004; 3(4):189-96). 
 
Objectives and aims: 
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1- General assessment of nutritional status of patients 
with Agammaglobulinemia. 
2- Comparison between anthropometric parameters 
(weight and BMI) measured at diagnosis, before 
immunoglobulin replacement therapy, and at 
enrollment. 
3- Comparison between anthropometric parameters of 
patients and their own brothers/sisters, in order to 
reduce the bias of genetic influence on growth. 
 
Methods:  
1- Short questionnaire that evaluates physiological data 
and nutritional habits. 
2- Collection of anthropometric measurements (weight, 
height, BMI, skinfolds and circumferences) 
3- Blood tests (IGF-1, prealbumin, albumin, blood 
glucose, insulin, total cholesterol, HDL, LDL, 
apolipoprotein A and B, triglycerides) 
All data were collected in standardized Case Report 
Form. 
 
Preliminary results: Actually nine male patients were 
enrolled (eight X-linked Agammaglobulinemia, one 
Autosomal Recessive Agammaglobulinemia).The nine 
patients showed weight percentiles between 25 ° and 95 
°, and BMI percentiles between 25 ° and 90 °. The 
laboratory blood tests values showed no significant 
difference compared to the reference values for each 
age class. 
 
Weight and BMI percentiles at enrollment seemed 
similar or higher that the corrispondent percentiles at 
time of diagnosis and in comparison with their own 
brothers/sisters. 
 
Conclusion: There aren't any signs of malnutrition in 
the nine patients tested. Probably immunoglobulin 
replacement therapy in patients with 
Agammaglobulinemia reduces risk malnutrition 
through the reduction of infection risk. 
 
 
404 CROHN´S DISEASE IN PATIENT WITH X-
LINKED AGAMMAGLOBULINEMIA (CASE 
REPORT) 

A. Bologov, S. Vakhlyarskaya, I. Kondratenko 

Clinical Immunology, Russian Children's Clinical 
Hospital, Moscow, Russia 

Introduction: Autoimmune manifestations are not 
uncommon in X-linked agammaglobulinemia (XLA), 
but Crohn´s disease is not very frequent. 

 
Objective: Description of complication of XLA by 
Crohn´s disease development in 8 years boy.  
 
Methods: The diagnosis of XLA was confirmed by 
typical immunologic: IgA - 0mg%, IgM - 30 mg%, IgG 
< 100mg%, absence of CD19+ cells, and BTK gene 
mutation (p124Trp>stop in 5 exone). 
 
Results: M.M., first child in non consanguineous 
family. First signs of the disease appeared at the age of 
1 month: stomatitis, neutropenia. XLA diagnosed at the 
age of 2 years 3 month, regular replacement therapy 
with IVIG and trimetoprim-sulphometocsazole 
prophylaxis since that time. Till 5 years no infectious 
and autoimmune complications. Chicken pox moderate 
course at the age of 5 years. Febrile fever daily 
appeared 2 weeks after chickenpox. 2 months later after 
onset of fever - intoxication weight loss, low levels of 
IgG after transfusions, hypoproteinemia, 
hypoalbuminemia, increased of ESR, CRP, fibrinogen 
and PLT. Glomerulonephritis was excluded. No 
inflammatory changes were found by colonoscopy. X-
ray examination of the intestine with contrast was made 
where the multiple lesions throughout of jejunum was 
found and Crohn´s disease was diagnosed. Treatment 
with Infliximab 5mg/kg (0-2-6 weeks and then every 8 
weeks), azathioprine 2mg/kg/day, prednisone 1mg/kg 
(with subsequent dose reduction) with fast dramatic 
effect. No sings of relapse in for 9 month. . 
 
Conclusion: Viral infections such as chicken pox may 
cause severe autoimmune disorders in XLA patients. 
For diagnosis not only endoscopy but alternative 
methods should be used. 
 
 
429 PERIPHERAL T-CELL LYMPHOMA, NOS 
IN A PATIENT WITH X-LINKED 
AGAMMAGLOBULINEMIA 

A. Ryan1, S. Seneviratne2, C. McNamara3, A. Robson4, 
N. Krassilnik5, V. Swale1, I. Cropley6, J. Thavintheren2, 
C. Orteu1 
1Dermatology, 2Immunology, 3Haematology, Royal 
Free Hampstead NHS Foundation Trust, 
4Dermatopathology, St John's Institute of Dermatology, 
5Histopathology, 6Infectious Diseases, Royal Free 
Hampstead NHS Foundation Trust, London, UK 

Introduction: X-linked Agammaglobulinemia (XLA) 
is a rare primary immune deficiency caused by 
mutations in the Btk gene. There are just five reports of 
lymphoma in patients with XLA. We report a new case.  
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Aim: To describe a patient with XLA and Peripheral T-
cell Lymphoma, NOS (PTCL, NOS). 
 
Method: Case report. 
 
Results: A 33 year-old man with XLA presented with 
an eight-month history of a widespread, asymptomatic 
papulonodular eruption. His XLA had been diagnosed 
in infancy, resulting in recurrent Haemophilus 
conjunctivitis, a urethral stricture, and recurrent 
childhood pneumonia. Examination revealed firm 
erythematous nodules on the face, neck, trunk and 
limbs. There was no lymphadenopathy or 
organomegaly. Skin biopsy revealed florid 
granulomatous inflammation with focal suppuration 
and necrosis. Cultures and specific histological stains 
for bacteria, mycobacteria and fungi were negative, as 
was PCR for TB. The eruption developed despite long-
term prophylactic azithromycin, and progressed during 
eight weeks of doxycycline and ciprofloxacin, added to 
cover for atypical bacteria and mycobacteria. Repeat 
skin biopsies revealed a similarly granulomatous 
dermal infiltrate admixed with an atypical CD8+ 
lymphocytic lymphocytes, many atypical, and focal 
epidermal involvement infiltrate with epidermotropism. 
CT neck, thorax, abdomen and pelvis revealed multiple 
small lymph nodes. Lymph node biopsy showed 
infiltration by small atypical CD8+ lymphoid cells. 
Bone marrow biopsy was normal. T-cell gene re-
arrangement studies on fresh skin showed clonality in 
1/5 samples. The diagnosis was PTCL,NOS. 
Gemcitabine, cisplatin and methylprednisolone have 
been commenced. 
 
Conclusion: While infection should always be 
carefully excluded in patients with XLA, malignancy 
should also be considered. 
 
 
449 POST-RITUXIMAB PROLONGED 
HYPOGAMMAGLOBULINEMIA REQUIRING 
INTRAVENOUS IMMUNOGLOBULIN 
REPLACEMENT THERAPY (IVIG) 

M. Makatsori1, A.L. Manson1,2, N. Verma3, M. 
Leandro4, P. Gurugama1, H. Longhurst2, S. 
Grigoriadou2, M. Buckland2, S. Kiani-Alikhan5, S. 
Hanson5, M.A. Ibrahim5, R. Chee3, E. Kanfer6, B. 
Grimbacher3, S.L. Seneviratne1,3 
1Clinical Immunology, Imperial College NHS Trust, 
2Clinical Immunology, Barts and the London NHS 
Trust, 3Clinical Immunology, Royal Free Hospital, 
4Rheumatology, University College London Hospital, 
5Clinical Immunology, King's College Hospital NHS 

Trust, 6Haematology, Imperial College NHS Trust, 
London, UK 

Introduction: Rituximab, a chimeric monoclonal 
antibody against CD20, is increasingly used in the 
treatment of B-cell lymphomas and autoimmune 
conditions. Transient peripheral B cell depletion is 
expected following rituximab therapy. Although initial 
clinical trials did not show significant 
hypogammaglobulinemia, literature describing this has 
recently been appearing.  
 
Methods: We present 16 patients previously treated 
with rituximab that were referred to the clinical 
immunology department for persistent 
hypogammaglobulinemia, 13 of them requiring IVIG 
for infections. 
 
Results: Ten patients were treated with rituximab as 
well as combination chemotherapy for non-Hodgkin's 
lymphoma, one patient received rituximab for 
autoimmune haemolytic anaemia, 3 for seropositive 
rheumatoid arthritis and 2 for systemic lupus 
erythematosus. Mean age was 53±14 years.The length 
of rituximab treatment ranged from 1 dose to 4 years 
maintenance. Ten of the patients presented with 
recurrent infections including pneumonia, sinusitis, 
osteomyelitis and conjunctivitis despite prophylactic 
antibiotics and two with enteroviral meningitis. All 
patients were found to have hypogammaglobulinemia 
(mean IgG level 3.19g/L) and reduced or absent B cells. 
Haemophilus Influenzae B, tetanus and Pneumococcal 
total and serotype-specific antibody levels were all 
reduced and patients failed to mount an immune 
response post-vaccination. The mean interval from the 
last dose of rituximab and need for IVIG was 
30.3±17.7months (range 7-60 months). 
 
Conclusion: It is important for clinicians to be aware of 
the potential of rituximab to cause clinically significant 
hypogammaglobulinemia. This may present even years 
after the last course and especially in patients receiving 
prolonged courses and should be actively looked for 
during follow-up. 
 
 
450 PRESENCE OF SALIVARY IGA IN 
PATIENTS WITH IGA DEFICIENCY: A CASE 
SERIES 

O. Alkhairy, L. Hammarström 

Department of Laboratory Medicine, Karolinska 
Institutet, Stockholm, Sweden 

Introduction: By definition, patients suffering from 
selective IgA deficiency (SIgAD) do not exhibit 
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detectable salivary IgA. We report on a group of adult 
SIgAD and IgA-deficient common variable 
immunodeficiency (CVID) patients with detectable 
salivary IgA.  
 
Objective: To determine the significance and impact of 
posessing detectable salivary IgA in the context of 
deficient serum IgA.  
 
Methods: Clinical and biochemical data (past/current 
medical history, physical examination, serum/salivary 
immunoglobulins, specific antibodies, lymphocyte 
subsets, complement pathway tests) were retrieved and 
reviewed. Serum and salivary IgA levels were 
determined by nephelometry.  
 
Results: Seven patients with ages between 18 and 82 
years (four SIgAD and three CVID) were identified. A 
history of repeated upper respiratory tract infections 
was prominent in 4 of 7 patients. None of the patients 
were on medications that are known to result in IgAD. 
All patients had serum IgA (< 0.06 g/l), except for one 
with 0.09 g/l, while all had detectable salivary IgA. The 
IgAD patients had normal specific antibody levels to 
tetanus and diphtheria.  
 
Conclusions: Secretory IgA has been previously 
reported in duodenal secretions and in the stool of 
patients with SIgAD, however to our knowledge, there 
has only been one case of SIgAD with detectable 
salivary IgA. The clinical features in our patients are 
similar to those seen in SIgAD. The etiology of SIgAD 
remains obscure and these patients may provide insight 
in determining the defects causing deficiency of IgA 
and provide a better understanding of the factors 
governing serum and secretory IgA production. 
 
 
455 DEFECTIVE B-CELL MATURATION IN 
CHROMOSOME 22Q11 DELETION 
SYNDROME, AN IMMUNODEFICIENCY 
SYNDROME PREVIOUSLY RECOGNIZED AS A 
PURE T-CELL DEFECT 

S.M. Maggadottir, K. Maurer, K. Sullivan 

Division of Allergy and Immunology, Children's 
Hospital, Philadelphia, PA, USA 

Objective: Immunodeficiency has been well 
documented in 22q11.2 deletion syndrome and is 
typically considered a pure T-cell defect. Our previous 
data demonstrated abnormal B-cell development in 
these patients and this study was designed to evaluate 
the underlying mechanisms.  
 
Methods: To this date we have characterized B-cell 

development in children with 22q11 deletion syndrome 
(n=8), controls (n=12) and patients with CVID or 
autoimmune disorders (n=9). To characterize B-cell 
development and assess whether a block in maturation 
could be detected, we used 8 color flow cytometry. We 
used FLOCK, a non-biased method that uses nearest 
centroid analysis to define unique cell populations. Our 
B-cell markers were IgM, CD19, CD27, CD21 and 
CD38. We identified switched memory B-cells as 
CD27+/IgM- and transitional B-cells as 
CD38++/IgM++. 
 
Results: Our previous data demonstrated low numbers 
of switched memory B-cells in adults with 22q11 
deletion syndrome and in children we found low 
numbers of naive and transitional B-cells with an 
expanded anergic population. We noted that in children 
with 22q11 deletion syndrome, we could identify an 
expanded subset of transitional B-cells with diminished 
CD21 expression compared to controls. Although the 
CD21lo B-cells known to be seen in CVID patients 
were not different between controls and 22q11 deletion 
patients, the decreased level of CD21 expression on this 
early B-cell subset suggests that even in childhood and 
in this immature cell type, maturation is aberrant.  
 
Conclusions: 22q11 deletion syndrome, typically 
considered a pure T-cell defect, has downstream effects 
on B-cell maturation. 
 
 
458 A PRIMARY IMMUNODEFICIENCY WITH 
MENDELIAN SUSCEPTIBILITY FOR SEVERE 
EBV INFECTION: CD27 DEFICIENCY 

G. Dueckers1, M. van Zelm2, M. van der Brug2, R. 
Perez-Becker1, T. Simon3, M. Wisskirchen4, T. Wiesel5, 
T. Niehues1 
1HELIOS Children's Hospital, Krefeld, Germany, 
2Department of Immunology, Erasmus MC, University 
Medical Center, Rotterdam, The Netherlands, 
3University Children's Hospital, 4Children's Hospital 
Amsterdammer Straße, Cologne, 5Vestische Kinder- 
und Jugendklinik, Datteln, Germany 

Introduction: CD27 is a co-receptor expressed on B- 
and T-cells. CD27 deficiency and complicated EBV 
infection have been reported.1 
 
Objectives/Methods: To study the variety in clinical 
and immunological presentation of CD27 deficiencies. 
Flow cytometric immunophenotyping of B- and T-cells, 
to confirmed absence of CD27 expression. Molecular 
analysis of CD27 gene. 
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Results: Four patients from three families lacking 
CD27 expression and carrying mutations were studied. 
 
Patient 1: A 9-year-old girl presented with fever and 
hepatosplenomegaly (Lab: pancytopenia). Primary 
EBV Infection was diagnosed (serology and PCR of 
serum, cerebrospinal fluid). Cranial MRI showed 
hyperintense corticomedullary lesions. Treatment was 
according to HLH2004 and she received Rituximab 
because of neurologic deterioration. Five months later 
an orbital, lymphoproliferative tumor occurred. Again, 
Rituximab induced remission. EBV viralload remained 
undetectable in plasma. 
 
Patient 2: At 14 years of age a girl presented with a 
chronic active EBV infection with uveitis, aphthous 
stomatitis, EBV associated HLH and Hodgkin disease. 
After treatment of her HLH and Hodgkin disease she 
remains relapsefree. 
Patient 3: An 8 year old girl presented with 
hepatosplenomegaly, generalized lymphadenopathy 
with bronchial compression resulting in recurrent 
pneumonia. She had high loads of EBV despite sero-
conversion. Rituximab induced clinical improvement, 
but she subsequently developed 
hypogammaglobulinemia. Her 13 year old sister 
(Patient 4) was hospitalized at the age of 6 years for a 
“complicated EBV infection”, but is now healthy. 
 
Conclusion: In cases with severe EBV infection, CD27 
Deficiency should be ruled out as an important 
differential diagnosis. 
 
1van Montfrans et al. J Allergy Clin Immunol 2011 
 
 
466 XLA AND HYPERBARIC OXYGEN 
THERAPY 

C.L. Steele, J.D.M. Edgar 

Regional Immunology Service, The Belfast Health and 
Social Care Trust, Belfast, UK 

Introduction: This case illustrates the response of 
treatment resistant leg ulcers in a 42 year old male with 
XLA to hyperbaric oxygen therapy (HBOT).  
 
Case description: The patient had been receiving 
intravenous immunoglobulin (IvIg) since the early 
1980s and subcutaneous immunoglobulin (SCIG) since 
1991. In 2005 he had trauma to the lower leg with 
resultant induration. 12 months later he had persistent 
bone pain, swelling and inflammation of his right lower 
leg. It proved unresponsive to repeated treatments with 
antibiotics. An MRI showed no bony involvement and 
wound cultures were negative. There was no evidence 

of Diabetes Mellitus, arterial insufficiency, chronic 
venous disease, unrelieved pressure or corticoseroid 
use. By 2009 the patient was asking for an amputation; 
the leg had extensive, foul smelling ulceration and the 
patient was no longer able to work. His trough serum 
IgG was 7.5g/l (6-16). The dose of Immunoglobulin 
was increased to 40g 3 weekly (equivalent to 
820mg/kg/mnth) and consideration was given to 
hyperbaric oxygen therapy (HBOT) that was provided 
by the Diving Disease Research centre (DDRC), 
Derriford Hospital, Plymouth, UK. Treatment with 
HBOT resulted in complete resolution without need for 
any surgical intervention.  
 
Conclusion: This case highlights the possible benefit of 
hyperbaric oxygen therapy (HBOT) in severe ulceration 
in primary immunodeficiency. 
 
 
473 COMMON VARIABLE IMMUNE 
DEFICIENCY: CLINICAL FINDINGS AND 
IMMUNOLOGICAL FEATURES 

N. Messaoudani1, R. Djidjik1, A. Tahiat1, A. Atek2, 
M.E. Khiari2, N. Zidouni3, M. Ghaffor1 
1Immunology Unit, Central Laboratory of Medical 
Biology, 2Paediatrics Department, 3Pulmonology 
Department, Beni Messous Teaching Hospital, Algiers, 
Algeria 

Background: Patients with common variable immune 
deficiency (CVID) are prone to recurrent infections, 
particularly respiratory tract infections which may lead 
to respiratory failure. 
 
Objective: the aim of this study was to characterize 
clinical and immunological features in patients with 
CVID. 
 
Methods: we studied unrelated patients (children and 
adults) diagnosed with CVID in our immunology unit 
(Beni Messous teaching Hospital, Algiers, Algeria). 
 
Results: the study population comprised 08 patients 
with CVID, 3 adults (all males) and 5 children (4 males 
and 1 female). The mean age of diagnosis for adults 
was 33.7 years (range: 21-46 years); while it was 5.6 
years (range: 18 months-13 years) for children. These 
patients presented mainly respiratory tract infections 
(pneumonia, bronchitis and bronchiectasis). 
 
Diagnostic delay and number of respiratory tract 
infections was found to be significantly higher in adult 
patients, as was lower B cell counts. IVIG replacement 
therapy allowed the reduction of infectious episodes. 
However, gastrointestinal involvement due to non-
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infectious causes (found only in one patient) did not 
improve. 
 
There was delay in referral between physicians 
(pediatricians and pulmonologists) and immunologists 
(median referral time between specialties > 4 years) 
 
Conclusion: to reduce the morbidity associated with 
CVID, there needs to be greater awareness of 
respiratory complications, particularly amongst 
physicians caring for such patients. Emphasis has been 
placed on adequate dosage of immunoglobulins and 
early initiation of optimal therapy. Hence, the 
development of irreversible pulmonary changes may be 
limited and early mortality due to lung disease 
prevented. 
 
 
477 INVESTIGATION OF GENES INVOLVED IN 
MU CHAIN MRNA PROCESSING IN A PATIENT 
WITH SELECTIVE IGM DEFICIENCY 

C.B. Geier, M.M. Eibl, H.M. Wolf 

Immunology Outpatient Clinic, Vienna, Austria 

Introduction: Selective IgM Deficency (IgMD) is 
characterized by undetectable serum levels of IgM, 
while levels of other immunoglobulin classes are 
normal and no defect in IgG antibody production can be 
found. In mice a targeted deletion of the Ig µs-
polyadenylation site (used in generating the secreted 
form of IgM) leads to undetectable levels of serum 
IgM, pointing to a possible genetic defect responsible 
for IgMD. 
 
Objective: In a patient with IgMD we investigated 
genetic mechanisms involved in m chain mRNA 
processing such as a deletion of the Ig µs-
polyadenylation site or alterations in CstF1, CstF2 ,and 
CstF3 genes; in addition the m gene was sequenced. 
 
Methods: An 80-year old male with IgMD was 
investigated. The genes of interest were examined by 
PCR and customized sequencing. The patient´s 
peripheral blood mononuclear cells (PBMC) were 
activated with T-cell dependent and T-cell independent 
stimuli and immunoglobulin production was analyzed 
by Elisa. B cell subpopulations were analyzed by flow 
cytometry. 
 
Results: In the patient serum IgM was undetectable (< 
4 mg/dL), with borderline low serum IgG and normal 
IgG response following vaccination against TBE, Hib 
or 23-valent pneumococcal polysaccharide. We found 
no alterations in the genes analyzed. Patient´s PBMCs 
showed a normal IgM production and plasma-cell 

differentiation in vitro. A pronounced reduction in 
peripheral blood naïve B cells (CD27-IgM+IgD+) was 
detected. 
 
Conclusions: In our patient B cells were capable to 
secret IgM in vitro. A defect in a B cell subset 
responsible for IgM production in vivo could be 
responsible for IgMD. 
 
 
478 CLASS SWITCH MEMORY B CELLS IN 
ASSESSING HUMORAL IMMUNITY POST 
HSCT FOR PRIMARY IMMUNE DEFICIENCY 

D. Barge1, M. Bainbridge2, M. Slatter3, A. Gennery3, S. 
Hambleton3, M. Abinun3, T. Flood3, A. Cant3, G. 
Spickett1 
1Regional Immunology, 2Newcastle Upon Tyne 
Hospitals NHS Trust, 3Paediatric Immunology, 
GNCH/RVI, Newcastle Upon Tyne Hospitals NHS 
Trust, Newcastle upon Tyne, UK 

Introduction: After Haematopoietic Stem Cell 
Transplantation (HSCT), patients receive 
immunoglobulin replacement therapy, serum IgM 
levels being used to assess humoral immune 
reconstitution. After HSCT for malignancy, reduced 
class switch memory (CSM) B cells have been 
associated with an increased risk of infections. 
Normalisation of CSM B cell numbers has been 
suggested as a candidate marker for withdrawal of 
immunoglobulin replacement.  
 
Objective: : To determine if CSM B cell numbers 
predicted humoral immune reconstitution post HSCT 
for Primary Immune deficiency (PID), after withdrawal 
of immunoglobulin replacement ,as currently assessed 
by measuring immunoglobulin levels and vaccine 
responses. 
 
Method: A retrospective sequential study was carried 
out on 84 PID patients, with between 2-8 years follow 
up post HSCT. CSM B cells had been measured at 6 
months once B cell numbers were >100 cells/ µl, then 
every 6 months until normal and then annually. 
Peripheral whole blood was stained and analysed by 
flow cytometry and CSM B cells defined as 
CD19+CD27+IgD- 
 
Results: 6/84 patients were still on immunoglobulin 
replacement at least 3 years post HSCT, of these 83% 
(5/6) had < 1% CSM B cells compared to 5% (4/78) of 
patients off replacement therapy. 3 of these 4 had poor 
vaccine responses and or low IgG levels. Time until 
CSM >1% was between 6 and 44 months; mean = 19 
months (54 patients with complete data) 
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Conclusion: A rise in CSM B cell numbers did 
correlate well with humoral immune reconstitution. 
 
 
513 EVALUATION OF NATURAL 
REGULATORY T CELLS IN SUBJECTS WITH 
SELECTIVE IGA DEFICIENCY: FROM SENIOR 
IDEA TO NOVEL OPPORTUNITIES 

H. Abolhassani1, A. Aghamohammadi2, H. Soheili1, S. 
Shahinpour1, A. Hirbod-Mobarake3, N. Arandi1, N. 
Rezaei1 
1Research Center for Immunodeficiencies, Children 
Medical Center, Tehran University of Medical 
Sciences, 2Research Center for Immunodeficiencies, 
Children’s Medical Center, Tehran University of 
Medical Sciences, 3Reproductive Biomedicine Center, 
Royan Institute for Animal Biotechnology, ACECR, 
Tehran, Iran 

Introduction: Selective IgA deficiency(SIgAD) is the 
most common asymptomatic primary 
immunodeficiency disorder, characterized by 
significant decreased in serum levels of 
immunoglobulin A. Abnormalities of 
CD4+CD25highforkhead boxP3(FoxP3)+ regulatory 
Tcells(T-reg)have been associated with autoimmune 
and inflammatory disorders.  
 
Objective: We hypothesized that SIgAD with 
autoimmunity might be associated by T-reg 
abnormalities. 
 
Methods: In order to evaluate relation between 
autoimmunity and T-reg cells in SIgAD, we study 26 
IgA deficient patients(aged 4-17 years). T-reg cells 
were measured by flowcytometry using T-reg markers 
including CD4+CD25+FoxP3+. 
 
Result: The mean percent of T-reg from all CD4+ cells 
was 4.08±0.86 in healthy controls which was 
significantly higher than in SIgAD 
patient(2.93±1.3;p=0.003). We set a cut of 
point(2.36%) for T-reg cell level which was two 
standard deviations lower than the mean of normal 
controls. According to this cut point and in order to 
verification of effects of T-reg cells in clinical 
manifestation of SIgAD patients, we classified patients 
into two groups;G1 with T-reg< 2.36% and G2 with T-
reg>2.36%. Sixteen patients were included in G1 with 
mean age of 11.90±3.9 which was significantly higher 
than in G2(vs.8.05±3.35;p =0.018). Autoimmunity was 
recorded in 9 patients(53.3%) of G1 in contrast only 1 
patient in G2 presented with autoimmunity(10%; 
p=0.034). A defect in class switching recombination 

was observed in 40% of patients in G1 in contrast none 
of G2 patients had such a defect(p =0.028).  
 
Conclusion: Decreased proportions of T-reg are 
suggested to be important in pathogenesis of 
autoimmunity, and our results suggest that T-reg may 
have a similar role in SIgAD. 
 
 
514 ACQUIRED HYPER IGM SYNDROME 
FOLLOWING TREATMENT FOR FOLLICULAR 
LYMPHOMA 

G. Hayman, A. Ekbote, A. Bansal 

Immunology, Epsom & St Helier University Hospitals 
NHS Trust, Carshalton, UK 

We present a case of a 54 year old man with recurrent 
respiratory infections leading to bronchiectasis and 
acute severe H1N1 Influenza pneumonia 7 years after 
treatment for relapsed Follicular Lymphoma. 
Immunoglobulin levels had been normal at the time of 
diagnosis of lymphoma. He first received 8 courses of 
Fludarabine and Doxorubicin. 3 years later he was 
treated with Chlorambucil for relapse of disease. After 
a second relapse of disease, he received 6 cycles of R-
PmitCEBOM (Rituximab, Dexrazoxane, Mitozantrone, 
Etoposide, Cyclophosphamide, Bleomycin, Vincristine 
and Methotrexate).  
 
Hyper IgM Syndrome was diagnosed on the basis of 
results showing IgM 11.3 g/L, IgG 1.6 g/L, IgA < 0.056 
g/L with no paraprotein detected on serum 
immunofixation. Serum Freelite ratio was normal. 
Functional antibodies to pneumococcus, tetanus and 
HiB were reduced and B cell numbers were normal. B 
cell phenotyping showed reduced switched memory B 
cells, Euroclass SmB-Tr(norm)21(norm). T cell 
proliferation and CD154 expression following 
stimulation were normal. Oncology review revealed no 
evidence of relapse of Lymphoma. After 
commencement of immunoglobulin replacement and 
resolution of recurrent infections, his IgM level 
gradually reduced but has remained above the upper 
limit of the reference range. This suggests that 
chemotherapy and rituximab treatment for lymphoma 
has lead to a block in B cell differentiation / class 
switching and a consequent Acquired Hyper-IgM 
Syndrome. Oncologists should be aware that treatment 
of B cell neoplasia, especially with Rituximab and 
alkylating agents, may lead to persistent B cell 
dysfunction. 
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515 EVALUATION OF CLASS SWITCHING 
RECOMBINATION IN B LYMPHOCYTES OF 
PATIENTS WITH COMMON VARIABLE 
IMMUNODEFICIENCY 

A. Aghamohammadi, A. Salek Farrokhi, S. 
Pourhamedi, P. Mohammadinejad, B. Sadeghi, S.M. 
Moazzeni 

Research Center for Immunodeficiencies, Children 
Medical Center, Tehran University of Medical 
Sciences, Tehran, Iran 

Introduction: Common variable immunodeficiency 
(CVID) is a heterogeneous group of disorders 
characterized by hypogammaglobulinemia and 
recurrent bacterial infections. Impaired antibody 
production in these patients is due to defect in B cell 
differentiation in to plasma cells. Class switch 
recombination (CSR) which plays a critical role in Ig 
production has been reported to be defective in a group 
of CVID patients. 
 
Objective: The aim of this study was to investigate the 
CSR process in a group of CVID patients by evaluating 
the production of IgE mRNA and its protein product. 
 
Methods: 29 CVID patients and 21 healthy controls 
were enrolled. Their PBMCs were isolated and then 
cultured in the presence of rIL-4 and CD40L. IgE 
mRNA and IgE protein were measured by PCR and 
ELISA, respectively. 
 
Results: 23 out of 29 patients (79.31%) produced 
normal IgE mRNA comparing to controls while the 
remaining 6 patients (20.69%) were unable to produce 
which indicates defective CSR in these 6 patients. 
PBMCs of 16 out of 29 patients (55.2%) couldn't 
produce normal values of IgE comparing with controls 
after stimulation by IL-4 and CD40L. 
 
Conclusions: IgE production is impaired in about most 
of the CVID patients. Defects in processes occurring 
after CSR (IgE mRNA transcription) such as protein 
production and secretion can be the causative 
mechanism of CVID in patients with normal IgE 
mRNA production and impaired IgE protein 
production. Determination of these defects can help in 
finding the underlying causative mechanism of CVID 
in this group. 
 
 
 
 
 
 

517 EVALUATION OF HUMORAL IMMUNE 
FUNCTION IN PATIENTS WITH CHRONIC 
IDIOPATHIC THROMBOCYTOPENIC 
PURPURA 

H. Abolhassani1, M.S. Rahiminejad2, M. 
Mirmohammad Sadeghi1, P. Mohammadinejad3, M.M. 
Dehghani Firoozabadi1, S.M. Fathi1 
1Research Center for Immunodeficiencies, Children 
Medical Center, Tehran University of Medical 
Sciences, 2Department of Pediatrics, Pediatrics Center 
of Excellence, Children's Medical Center, Tehran 
University of Medical Sciences, 3Research Center for 
Immunodeficiencies, Children’s Medical Center, 
Tehran University of Medical Sciences, Tehran, Iran 

Introduction: Coincidence of autoimmune diseases 
like immune thrombocytopenic purpura (ITP) was 
reported previously in patients who suffered from 
primary antibody deficiency (PAD).  
 
Objective: But there is no original study on 
immunological profiles of ITP patients to find out their 
probable immune deficiency.  
Methods: In this case-control study, ITP patients' 
humoral immunity was investigated for diagnosis of 
PAD in comparison with normal population. Patients' 
serum immunoglobulin levels were measured and a 23-
valent pneumococcal capsular polysaccharide vaccine 
(PPV23) was administrated to evaluate the antibody 
response to vaccination. 
 
Results: Fourteen out of 36 patients (39%) were 
diagnosed with antibody mediated immunity deficiency 
including 2 patients (5.5%) with immunoglobulin class 
deficiency and 4 (11%) with IgG subclass deficiency. 
Remaining patients suffered from specific antibody 
deficiency. 
 
Conclusion: The most frequent deficiency in ITP 
patients was specific antibody deficiency. Therefore 
immunological survey on ITP patients may had an 
advantages specially whom undergone splenectomy. 
 
 
529 CAUSES, TREATMENT AND OUTCOME 
FOR PATIENTS WITH 
HYPOGAMMAGLOBULINEMIA 

S. Devanne1, G. Renier2, V. Daniel1, J.F. Subra3,4, M. 
Audran5, M.A. Clerc1, Y. Reguerre6, F. Troussier7, S. 
Proust6, E. De Carli6, M.P. Moles8, X. Rialland6, C. 
Foussard8, M. Gardembas8, N. Ifrah4,8, I. Pellier4,6 
1Service de Pharmacie, 2Laboratoire d'Immunologie et 
d'Allergologie, 3Service de Néphrologie-Dialyse-
Transplantation, CHU ANGERS, 4Centre de Recherche 
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en Cancérologie Nantes-Angers, Inserm, Unité 892, 
5Service de Rhumatologie, 6Unité d'Immuno-
Hématologie-Oncologie Pédiatrique, 7Service de 
Pédiatrie Générale, 8Service des Maladies du Sang - 
Adultes, CHU ANGERS, Angers, France 

Introduction: Hypogammaglobulinemia is defined as a 
plasmatic level of immunoglobulin G (IgG) under 5 
g/L. Although some of them are linked to primary 
immune deficiency (PID), majority are secondary 
immune deficiency (SID).  
 
Objective: Since there are a few studies about this 
subject, we though interesting to precise frequency, 
severity, treatment and outcome of patients with 
hypogammaglobulinemia in a large population 
including children and adults.  
 
Methods: We performed a retrospective analysis of 
336 patients (38 children less than 18 years and 298 
adults) diagnosed in 2005 with 
hypogammaglobulinemia in the University Hospital in 
Angers.  
Results: Mean IgG level was 4.8 g/L and 70 patients 
(21%) had a global deficiency (Ig G, A and M). Only 
18 (5%) patients with PID were identified (10 common 
variable immuno deficiency, 5 congenital deficiencies 
and 3 transients hypogammaglobulinemia in infancy). 
Others patients (318/336) were considered as SID. 
Among them, hypogammaglobulinemia was associated 
with nephropathy (16%), myeloma (15%), lymphoma 
(15%), chronic lymphocytic leukemia (6%), drug-
related (14 %)(immunosuppressors, antiepileptics, 
corticosteroids) or link to other diseases defined (18%). 
Finally, 16% of patients remained unclassified. 21% of 
patients required immunoglobulin replacement therapy 
and 12% bone marrow transplantation. During follow-
up, 44/231 (19%) patients with SID died (not 
necessarily from immunodeficiency) while 3/18 (16%) 
patients with PID died (generally from 
immunodeficiency).  
 
Conclusions: Hypogammaglobulinemia requires a 
rigorous diagnosis approach. While majority of 
hypogammaglobulinemia in children correspond to 
PID, most of them in adults are SID and prognosis 
depends on underlying disease. 
 
 
532 CD19 DEFICIENT B CELL ABNORMALITY 
AND SELECTIVE IGM DEFICIENCY IN A 
MALAY CHILD. A CASE REPORT 

L.M. Noh1,2, R.A. Rus Anidah3, N. Thiyagar4, I. 
Juliana5, I. Hashim6, A.H. Latiff7 

1Pediatric, Faculty of Medicine University Kebangsaan 
Malaysia, Kuala Lumpur, 2cluster Immunological 
Science, USM, 3Pediatric, Hospital Pulau Pinang, 
Penang, 4Pediatric, Hospital SAH, Sungai Petani, 
5Cluster Immunological Science, University Sais 
Malaysia, 6Cluster Immunological Science, AMDI, 
University Sains Malaysia, Kepala Batas, 7Pediatric, 
Hospital Pantai, Kuala Lumpur, Malaysia 

Introduction: Cases of CD 19 deficiency from South 
East Asia has rarely been reported. A, 11 yr Malay boy 
was referred with recurrent infections with 2 episodes 
of 'chickenpox at age 2 years. He had repeated episodes 
of pneumoniae and bronchiectasis by age 6 years. 
Physical examination revealed gross clubbing with 
crepitations at both lung bases. IV Ig administration 
was instituted with clinical improvementLaboratory 
data: Serum Ig (g/l )IgG 8.37[n 4.95- 16.56 ], IgA 
0.92[n 0.30-2.35 ], IgM 0.21[0.32-1.40]Lymphocyte 
subset (age 11) CD19 0 %, CD20 11.26% (12-22)CD3 
83.64% (n 66-76) ,CD4 36.25 ( 33-41),CD8 41.55 (27-
35), CD16+56 11.6 %. (9-16),Specific antibody 
response to polysaccharide antigen was impaired ; 
whileNBT , lymphocyte proliferation to (PHA ) were  
normal, Btk protein 18% (control 87.8 %). Our finding 
conforms with a diagnosis of CD19 deficiency with 
selective IgM deficiency and partial defective Btk 
protein expression. CD19 deficient B cells with 
hypogammaglobulinemia is a rare disorder. Up to 2007 
only 5 cases had been reported1. All the 5 CD19 
deficiency cases reported (Van Zelm MC et L (2006) & 
Kanagena H et al (2007) ]had more than 2 Ig isotype 
level reduced . Our patient with had only Ig 
isotype(igM) reduced. The proposed functional 
abnormality is the disruption of CD19 signalling 
resulting in a primary antibody deficiency mainly 
characterised by a poor antigen specific response. Our 
findings has added further dimension to elucidation of 
the functional abnormality in CD19 deficiency and 
variable isotype immunoglobulin deficiency. 
 
 
552 TLR2-MEDIATED CO-STIMULATION OF 
CVID T CELLS 

A. Linder, M.M. Eibl, H.M. Wolf 

Immunology Outpatient Clinic, Vienna, Austria 

Introduction: Activation of CVID B cells via TLR7 
and TLR9 is impaired. The TLR2 ligand Pam3CSK4 
has been shown to activate helper T cells and induce 
IFN-γ production. The capacity of CVID T cells to 
respond to TLR2 co-stimulation has not been examined 
yet.  
 
Objective: The aim of the study was to investigate T 
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cell activation (proliferative responses, cytokine 
induction, TCR-dependent activation of transcription 
factors) in CVID T cells following TLR2 co-
stimulation.  
 
Methods: Lymphocytes depleted of accessory cells 
were stimulated with mAbs against TCR, TNFR2, 
CD28 coated onto beads with or without addition of 
Pam3CSK4, a synthetic TLR2 ligand. T cell 
proliferation was assessed by measuring 3H-thymidine 
incorporation.  
 
Results: Co-activation of normal human TCR-
stimulated T cells with Pam3CSK4 was very weak in 
the absence of other co-signals, e.g. TNFR2 
stimulation. When stimulated via TCR/TNFR2/TLR2 
proliferative responses of T cells from CVID patients (n 
= 20) were significantly lower as compared to normal 
controls (n = 19) (median 3H-thymidine incorporation, 
dpm: controls 41,000, CVID patients 21,000; p < 
0.001). The defective CVID T cell response to 
TCR/TNFR2/TLR2 co-stimulation was largely due to a 
defect in TNFR2 activation, as augmentation of 
TCR/TNFR2 stimulation following addition of 
Pam3CSK4 was comparable in patients and controls 
(fold increase of TCR/TNFR2 proliferative responses, 
mean ± SD: controls 3.5 ± 1.5, CVID patients 3.3 ± 2.4, 
n.s.).  
 
Conclusion: Defective TLR2-mediated T cell 
activation might be important for the pathogenesis of 
defective T cell-dependent B cell activation and 
antibody production in CVID. 
 
 
583 LONG-TERM FOLLOW-UP ON AFFINITY 
MATURATION AND MEMORY B-CELL 
GENERATION IN ADULT PATIENTS WITH 
COMMON VARIABLE IMMUNODEFICIENCY 

V. Ballegaard1, H. Permin2, T. Katzenstein3, H. 
Marquart1, L. Schejbel1 
1Department of Immunology, Copenhagen University 
Hospital, Rigshospitalet, 2Department of Pulmonary 
Medicine, Bispebjerg Hospital, 3Department of 
Infectious Diseases and Rheumatology, Copenhagen 
University Hospital, Rigshospitalet, Copenhagen, 
Denmark 

Introduction: Common variable immunodeficiency 
(CVID) comprises a heterogeneous group of primary 
immunodeficiency disorders, and diagnostic delay is a 
well-known problem. In the EUROclass classification 
prognostic outcome is predicted by 
immunophenotyping of B-lymphocyte subsets. Levels 

of somatic hypermutation (SHM) have been associated 
with recurrent respiratory tract infections. 
 
Aim: To investigate stability of B-lymphocyte 
subpopulations and SHM in CVID patients during a 
long follow-up period. 
 
Methods: In a cohort of 33 CVID patients, SHM was 
measured in kappa light-chain transcripts, and memory 
B-cell subsets were studied using flow cytometry in an 
average period of 8.8 years (range 3-19). 
 
Results: During the follow-up period, severely reduced 
proportions of switched memory B-cells (< 2% of B-
cells) were found in 60% of the patients, but only half 
remained stable during the period. Fluctuations around 
the 2% cutoff were frequent. Switched memory B-cells 
below the normal range (< 5% of B-cells) were detected 
in 67% of the patients at inclusion, and remained 
reduced in the majority during follow-up. At inclusion 
73% of the patients had reduced levels of SHM, and in 
the majority levels remained reduced. 
 
Conclusion: Memory B-cell subsets and levels of SHM 
were not consistently stable parameters. In our study, 
the EUROclass cutoff for switched memory B-cells < 
2% was not a constant classification parameter during a 
long follow-up period, whereas a cutoff < 5% provided 
more consistent results. 
 
 
591 SUCCESFUL UNRELATED HSCT IN A 
PATIENT WITH CD40L-LIKE HYPER IGM 
SYNDROME 

G. Markelj1, M. Debeljak2, A. Ihan3, M. Abinun4, A. 
Cant4, T. Avčin1 
1Department of Allergology, Rheumatology and 
Clinical Immunology, 2Department of Laboratory 
Diagnostics, University Children's Hospital, University 
Medical Center, 3Institute of Microbiology and 
Immunology, Medical Faculty, University, Ljubljana, 
Slovenia, 4Pediatric Immunology and Infectious 
Diseases, Great North Children's Hospital, Newcastle 
upon Tyne, UK 

A 3.5 years old Caucasian boy presented with 
significant generalized lymphadenopathy, 
hepatosplenomegaly, entheropaty and localized skin 
mastocitoma. His mother has widespread vitiligo and 
suspected MS; she had 2 miscarriages and a stillbirth 
before birth of our patient and his healthy elder 
brother.The skin mastocytoma is present since birth. At 
6month he presented with episodes of bloody diarrhea 
(Cryptosporidium parvum detected once), frequent 
respiratory infections, and progressive significant 
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generalized lymphadenopathy with 
hepatosplenomegaly. GIT endoscopies showed unusual 
nodular changes on small intestine with high EBV viral 
load only from colon. He was normally developed, with 
mild anemia, decreased IgG (5,2g/l), absent IgA, 
normal IgM (1,7g/l), elevated CD3 (3800/ccm) and 
CD8 (2630) T cells expressing 'activation' markers 
(HLA-DR (1000/ccm)). During 5 years follow-up, we 
observed decrease in IgG and elevation of IgM (max 
level ~20 g/l), decrease of naïve T cells, severe 
decrease of B cells with absence of class switched B 
cells. Expression of CD40L was variable from 5-50% 
but did completely normalize following splenectomy 
(for hypersplenism and cytopanias) pre-HSCT. Genetic 
test showed normal DNA sequence on CD40L, CD40, 
AICDA, UNG, RAG1/2, and XLP, ALPS and NEMO 
were excluded with genetic and functional tests. 
Because of features of 'CD40L like' Hyper-IgM 
syndrome and gradual but progressive worsening of his 
general condition, he underwent HSCT (PBSC) from a 
9/10 MMUD following the conditioning regimen with 
alemtuzumab, treosulphan and fludarabine. So far, his 
chimerism is stable (100% donor) and he is doing fine 5 
months post-HSCT. 
 
 
595 B-CELL IMMUNITY IN PATIENTS WITH 
DIGEORGE SYNDROME  

A. Klocperk1, J. Grecová1, R. Zachová1, T. Kalina2, A. 
Šedivá1 
1Institute of Immunology, 2Department of Pediatric 
Hematooncology, 2nd School of Medicine, Charles 
University and University Hospital Motol, Prague, 
Czech Republic 

Introduction: Syndrome diGeorge is an 
immunodeficiency primarily affecting T cells, due to 
the impairment of thymic development. Repeated 
milder respiratory infections, allergy and autoimmune 
disorders, hypogammaglobulinemia and impaired post-
vaccination response in subsets of patients imply 
potential problems also in humoral immunity.  
 
Objective: We therefore initiated a prospective study 
targeted at B cell compartment in patients with 
diGeorge syndrome. 
 
Patients and methods: So far 17 patients with 
diGeorge syndrome, age 3 months till 20 years, were 
available for B cell phenotyping. Results were 
compared to published normal age related values 1. 
 
Results: We have found markedly increased population 
of transitional and naive B cells (7/17 samples above 
95th percentile, 14/17 samples above median) and 

decreased switched memory B cells (15/17 samples 
below 5th percentile,17/17 samples below median) in 
diGeorge patients. Decrease of switched memory B cell 
is highly significant and progressive with age.  
 
Conclusions: Not only T cells, but also B cell 
compartment is severely disturbed in diGeorge patients. 
Further research is needed to identify the cause of such 
observed phenomenon.  
 
1B cell subsets in healthy children: Reference values for 
evaluation of B cell maturation process in peripheral 
blood. - Barbara Piątosa, Beata Wolska-Kuśnierz, 
Małgorzata Pac, 
 
 
599 THE IMPACT OF TACI MUTATIONS IN 
CHILDREN AFFECTED WITH 
HYPOGAMMAGLOBULINEMIA AND IN THEIR 
RELATIVES WITH AUTOIMMUNITY: A 
MATTER OF AGE 

G. Di Matteo1, A.B. Barroeta Seijas1, S. Di Cesare2, S. 
Graziani3, A. Finocchi2, C. Cancrini2, S. Ferrari4, R. 
Miniero5, M.L. Romiti1, F. Conti1, L. Chini3, P. 
Chiarello5, P. Rossi1, V. Moschese3 
1Tor Vergata University, 2Bambino Gesù Children 
Hospital, 3Policlinico of Tor Vergata, University, 
Rome, 4Medical Genetics Unit, S. Orsola Malpighi 
Hospital, Bologna, 5University Magna Graecia, 
Catanzaro, Italy 

Introduction: Mutations in TNFRSF13B (encoding 
TACI) are present in about 10% of patients with CVID. 
Few data on the impact of TACI gene variants in the 
clinical and immunological status of children are 
available.  
 
Objectives: We screened 42 hypogammaglobulinemic 
children to investigate the impact of TACI defects in 
the development of antibody deficiency during infancy. 
Genetic, immunological and clinical status of relatives 
from 11 patients with TACI defects was evaluated.  
 
Methods: Sequencing analysis in 42 
hypogammaglobulinemic children and in relatives from 
11 patients with TACI defects was performed. 
Plasmatic BAFF and APRIL levels were evaluated in 
patients and relatives.  
 
Results: 13 out of 42 patients (31%), carried at least 
one mutation in TACI gene, indicating a considerably 
higher mutation frequency in hypogammaglobulinemic 
children compared to CVID adult patients. C104R 
mutation was the most frequent mutation (11/13, 85%). 
Nine patients were heterozygous for C104R, one was 
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compound heterozygous, with the G168R novel 
mutation and 2 sisters were homozygous. Mutations 
I87N and L171R were present in heterozygosity in two 
patients. In 7 out of 9 families with C104R variant the 
prevalence of autoimmunity in heterozygous adult 
relatives was significantly higher than in relatives with 
no C104R mutation (p < 0.0362). To study the 
contribution of TACI defects to the development of 
autoimmunity, we analyzed plasmatic BAFF and 
APRIL levels.  
 
Conclusions: Our data suggest a different impact of 
TACI mutations, from hypogammaglobulinemia in 
children to autoimmune disease in adulthood. Careful 
tracking of these children may favor a refined 
diagnostic and therapeutic framework. 
 
 
601 BAFF-R AND TACI EXPRESSION IN 
COMMON VARIABLE IMMUNODEFICIENCY - 
INSIGHTS INTO RECEPTOR DYNAMICS 

R.R. Barbosa1, S.L. Silva1,2, S.P. Silva1,2, A.C. Melo1, 
M.C. Pereira Santos1, L. Hammarström3, J.T. Barata4, 
A.E. Sousa1 
1Unidade de Imunologia Clínica, Instituto de Medicina 
Molecular, Faculdade de Medicina, Universidade, 
2Serviço de Imunoalergologia, Hospital de Santa 
Maria, Centro Hospitalar Lisboa Norte, Lisboa, 
Portugal, 3Division of Clinical Immunology, Karolinska 
Institute, Stockholm, Sweden, 4Unidade de Biologia do 
Cancro, Instituto de Medicina Molecular, Faculdade de 
Medicina, Universidade, Lisboa, Portugal 

Introduction: Peripheral B-cell survival and 
differentiation critically depend on the interaction of B-
cell activating factor receptor (BAFF-R) and 
transmembrane activator and calcium modulator and 
cyclophilin ligand interactor (TACI) with their ligands, 
BAFF and a proliferation-inducing ligand (APRIL). 
The mechanisms underlying the regulation of these 
pathways are poorly defined.  
 
Objectives: This study aimed to evaluate the 
expression of BAFF-R and TACI in Common Variable 
Immunodeficiency Disorders (CVID), and its 
relationship with BAFF and APRIL serum levels. 
 
Methods: BAFF-R and TACI expression was assessed 
by flow cytometry through ex vivo whole blood analysis 
in CVID patients (n=31) and age-matched healthy 
individuals, as well as upon cell culture with 
recombinant BAFF and APRIL. Although CVID have 
usually a polygenic etiology, monogenic defects 
affecting these receptors have been described in rare 
cases. Therefore, these mutations in BAFF-R and TACI 

were excluded in our CVID cohort. Serum BAFF and 
APRIL levels were determined by ELISA.  
 
Results: While no relationships were found with the 
heightened serum APRIL levels, CVID patients showed 
a direct correlation of the increased serum BAFF levels 
with up-regulation of TACI expression on memory B 
cells, as well as with a reduction of BAFF-R expression 
on all B cell subsets. In agreement, we found that 
BAFF-R expression was down-regulated upon BAFF 
binding in vitro.  
 
Conclusions: Ongoing and future studies regarding this 
dynamics, both in healthy subjects and CVID patients, 
will be important to understand the role of BAFF-R and 
TACI on CVID pathogenesis, in particular, and B-cell 
biology, in general. 
 
 
609 MYCOPLASMA FAUCIUM IN PATIENT 
WITH HYPOGAMMAGLOBULINAEMIA 

G. Salgado-Cecilia1, F. Boix1, A. Bosch1, J. Eguia-
Nuñez1, M. Rivera-Rodriguez2, J. Vidal-Bugallo2, M. 
Moya-Quiles1, A. Nogales-Espert3, F. Chaves4, M. 
Garcia-Calatayud1, A. Minguela1, M. Alvarez-Lopez1, 
A. Garcia-Alonso1 
1Immunology Service, 2Internal Medicine Service, 
Hospital Universitario Virgen de la Arrixaca, Murcia, 
3Pediatric Service, 4Microbiology Service, Hospital 12 
de Octubre, Madrid, Spain 

We report a girl 12 years old with 
hypogammaglobulinaemia and chronic cutaneous 
suppurative abscesses probably with Mycoplasma 
Faucium, a bacterial species that is a rare member of 
the normal flora of the human oropharynx. 
 
Case report: In 2000's the patient was referred to our 
hospital with arthralgias, generalized adenopathies and 
was diagnosed with severe hypogammaglobulinaemia. 
Since birth she had presented recurrent otitis, 
pharyngoamygdalitis, catarrhal infections, acute 
bronchitis, pneumonia and short stature. At diagnosis 
she had undetectable serum immunoglobulins (IgG < 
7,3 mg/dl, IgA < 5,88 mg/dl, IgM < 4,31 mg/dl), and 
very low B cell counts (< 0,4 % of all lymphocytes of 
peripheral blood). The precursor B-cell compartment in 
the bone marrow of this patient was increased with 
0.86% of totals cells were CD19 positive (in gated 
CD19+ lymphocytes, 94 % were 
CD19+CD10+CD22+CD34-, 70% Tdt+, 22% CD79a 
cit+). Gene sequencing analysis revealed not mutation 
in IGLL (L5), µ chain or CD79a genes although some 
polymorphism were detected in CD79b gene (IVS2-
16A/G, T2463C and C3450). After intravenous 
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immunoglobulin replacement she has been free of 
infections but she presents persistent adenophaties and 
cutaneous aseptic abscesses chronically suppurating 
(arm and legs, cervical, neck, splenic and 
retroperitoneal) and splenomegalia. In 2011 a 
Mycoplasma faucium was detected by sequencing in 
the abscesses. The patient was treated with 
Levofloxacino for two months and later with 
Doxicilina. At the present time the patient is free of 
abcesses. To our knowledge this is the first time that 
abscesses have been described as Mycoplasma Faucium 
in primary immunodeficiency. 
 
 
614 PERSISTENT T-CELL HYPER-
ACTIVATION IN A CVID PATIENT AFTER 
EFFECTIVE ANTI-TNFΑ FOR JUVENILE 
ARTHRITIS 

A. Serra-Caetano1, S. Pereira da Silva1,2, S. L. Silva1,2, 
R. R. Barbosa1, A. Melo1, L. Paulos Viegas1,2, M. 
Costa3, J. Eurico Fonseca3, M. Pereira Barbosa2, A. E 
Sousa1 
1Unidade de Imunologia Clínica, Instituto de Medicina 
Molecular, Faculdade de Medicina da Universidade de 
Lisboa, 2Serviço de Imunoalergologia, Hospital de 
Santa Maria, Centro Hospitalar de Lisboa-Norte, 
3Serviço de Reumatologia, Hospital de Santa Maria de 
Lisboa, Centro Hospitalar Lisboa-Norte, Lisboa, 
Portugal 

Introduction: CVID is frequently associated with T-
cell disturbances and autoimmune manifestations, 
which represent currently an important therapeutic 
challenge. 
 
Objective: Longitudinal study of a 35 year-old female 
CVID patient with severe juvenile idiopathic arthritis 
(JIA) and major T-cell imbalances treated with 
Infliximab. 
 
Methods: Whole blood immunophenotype performed 
before and after 2.5 years Infliximab treatment. 
Cytokine production was assessed upon short-term 
stimulation with PMA-Ionomycin. Data was compared 
with age-matched healthy controls. 
 
Results: The patient presented an extended 
oligoarticular form of JIA (age 9) accompanied by 
diarrhea (age 17). CVID diagnosis at 20 years of age 
led to IgG replacement therapy. Infliximab (3mg/kg 
every 8 weeks) was started at 32 years of age due to 
progressive hand and wrist deformation and physical 
incapacity despite treatment including non-steroidal 
anti-inflammatory drugs (NSAIDs), sulfasalazine, 
hydroxycloroquine, methotrexate and deflazacort. 

Arthritis and diarrhea complaints clearly improved 
along with weight gain. Steroids were reduced and 
stopped, as well as NSAIDs. 
 
The immunological profile was remarkably similar 
before and after 2.,5 years of Infliximab treatment. 
There was a severe B-cell depletion with lack of 
switched-memory B cells and marked expansion of 
activated and terminally-differentiated T-cells, 
particularly CD8. 
 
Conclusion: This case suggests that the T-cell hyper-
activated state frequently observed in CVID may be 
unrelated to inflammatory processes controlled by anti-
TNFα therapy. 
 
 
615 IN VIVO ANTIBODY RESPONSE TO 
PNEUMOCOCCAL VACCINE AS A 
BIOMARKER FOR THE MB1-CVID PATIENTS 

L. Tricas Aizpun1, R. Gómez de la Torre2, A. 
Echeverría de Carlos1 
1Immunology, 2Internal Medicine, Hospital 
Universitario Central de Asturias, Oviedo, Spain 

Introduction: According to the model using MB 
classification described by Piqueras et al (2003), CVID 
patients have been defined in 3 groups based on the 
degree of memory B cell subsets damage. Group MB1 
includes patients with normal or increased IgD+CD27+ 
unswitched memory B cells but decreased IgD- CD27+ 
switched memory B cells. 
 
Objective: Analyze serum specific IgG antibodies 
against tetanus toxoid (T.tox) and Pneumococccal 
Capsular Polysaccharide (PCP) pre- and 21 days post 
vaccination (diTannrix-adult®and Pneumo 23®). 
 
Methods: Washed whole blood cells were stained with 
goat F (ab´)2 anti human IgDFITC (Tago)/ CD27PE 
(BD)/ CD19APC (BD) and analysed in the cytometry 
by gating on CD19+ B lymphocytes and looking at the 
percentage of MB0, MB1 and MB2 cells with respect to 
such lymphocytes. Specific antibody responses to T.tox 
and PCP were performed using a commercial ELISA 
kit ( The Binding Site Ltd., Birmingham, UK.). 
 
Results: 9 MB1- CVID patients , 6 females and 3 
males. Mean age = 47.4 years (range 19 to 71 years). 
Mean unswitched memory B cells = 23.9 % ( range 13 
to 52 %) and switched memory B cells = 3.9 % (range 
0.99 to 9 %). 4 patients who didn´t respond to PCP 
antigen showed the lowest numbers of switched B cells 
(p = 0.016). The others responded to both antigens. 
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Conclusion: Test antibody against PCP antigens in 
parallel to a lower percentage of switched memory B 
cells identifies a subgroup of MB1-CVID patients who 
could point to a more complicated clinical evolution. 
 
 
619 B CELL DEFECTS IN A PATIENT WITH 
XQ24 DELETION 

C. Anzilotti1, S. Knight2, S.Y. Patel1, E. Lopez-
Granados3, B. Ferry4, H. Chapel1 
1Nuffield Department of Clinical Medicine - John 
Radcliffe Hospital, 2Wellcome Trust Centre of Human 
Genetics, University, Oxford, UK, 3University, Madrid, 
Spain, 4University, Oxford, UK 

Introduction: We describe a patient with a deletion in 
Xq24-25 with neurological abnormalities and facial 
dysmorphism (the UBE2A deficiency syndrome), along 
with features of autoimmunity and immunodeficiency. 
The patient presented in early childhood with severe 
bacterial infections of the respiratory tract; he later 
developed autoimmune hemolytic anemia and insulin 
dependent diabetes mellitus. The deletion in this patient 
affects, among others, the NKRF (NF-kB Repressing 
Factor) gene. 
Objective: Characterization of the immunological 
defects in this patient. 
 
Methods: Extensive immunological assessment has 
been performed, evaluating circulating B cell subsets 
and functional immune responses to proteins and 
polysaccharides. PBMCs and sorted B cell populations 
were cultured in the presence of different stimuli, to 
check proliferation, maturation, antibody production 
and isotype switching. 
 
Results: Circulating B cells are all CD5+ and CD27-; 
transitional B cells are increased. NK cells are virtually 
absent, while the T cell compartment appears normal. 
IgG levels, previously markedly reduced for age, are 
now in the normal range but IgA and IgM remain low; 
specific antibodies to polysaccharides are absent, while 
those to anti TT and anti Hib are just above the lower 
normal limit. B cell activation studies show reduced 
proliferation and isotype switch and premature 
expression of CD27 and CD38 upon stimulation via 
CD40 compared to healthy donors. EBV cell lines from 
the patient do not produce IL-8 in response to IL-1, as 
described for NKRF deficient cells.  
 
Conclusions: NKRF may be involved in the regulation 
of B cell maturation and terminal differentiation, 
modulating IL-1/TLR- and/or TNFR-mediated 
signaling in these cells. 

 
622 LUNG DISEASE IN CVID: CORRELATION 
OF CT FINDINGS WITH PULMONARY 
FUNCTION, BAL CELL DIFFERENTIALS, AND 
CLINICAL AND IMMUNOLOGICAL 
PRESENTATION 
N. Venhoff1,2, F. Kollert1, J.-P. Bartholomae3, C. 
Lohrmann3, A. Prasse4, J. Thiel1,2, S. Goldacker2, M. 
Schlesier1,2, K. Warnatz1,2 
1Department of Rheumatology and Clinical 
Immunology, University Medical Center Freiburg, 
2Centre of Chronic Immunodeficiency, University 
Medical Centre Freiburg, 3Department of Radiology, 
University Hospital Freiburg, 4Department of 
Pneumology, University Medical Center, Freiburg im 
Breisgau, Germany 

Introduction: The lung presents the major target of 
infectious and inflammatory complications in patients 
with CVID. The pulmonary involvement is 
heterogeneous with airway disease more likely 
associated with infection, while the cause of interstitial 
lung disease in CVID remains elusive. 
 
Objective: To describe lung disease in CVID by 
correlating structural lung changes evaluated by CT 
with pulmonary function, and clinical and 
immunological presentation.  
 
Methods: In a single-centre cross-sectional 
retrospective study 49 CVID patients were evaluated by 
CT for lung disease when clinically indicated. CT scans 
were scored for airway and parenchymal lung disease. 
Results were correlated with pulmonary function, BAL 
differentials, and clinical and immunological data. 
 
Results: According to Freiburg classification 30 (63%) 
patients were classified as type Ia, 17 (35%) as type Ib, 
and 1 (2%) as type II. Bronchiectases were present in 
19 (39.6%), ground glass in 22 (45.8%), nodules in 28 
(58.3%), and lines in 31 patients (64.6%). Ground glass 
was more prevalent in patients with type Ia CVID. 
Pulmonary nodules were associated with a higher 
percentage of CD21low B lymphocytes. 
 
Conclusions: CT scans because of suspected lung 
disease was more often performed in Freiburg Ia 
patients (63% of this cohort, compared to 31% of the 
total Freiburg cohort). Due to bias in indication 
parenchymal changes were more frequent in our cohort 
than reported before. Preliminary statistic analysis 
associated certain parenchymal manifestations with 
expanded peripheral CD21low B cells. Detailed 
analysis will be presented at the meeting. 
 

J Clin Immunol (2012) 32 (Suppl 1):S1–S379



 
295 

 

642 A SINGLE AMINO ACID EXCHANGE IN 
BAFF-R ASSOCIATED WITH PRIMARY 
ANTIBODY DEFICIENCY ALTERS RECEPTOR 
COMPLEX FORMATION AND SIGNAL 
TRANSDUCTION 

K. Pieper1, M. Rizzi1, U. Salzer1, B. Grimbacher1, A.G. 
Rolink2, A. Plebani3, W. Schamel1, K. Warnatz1, L. 
Hammarstrom4, L.D. Notarangelo5, M. Speletas6, P. 
Schneider7, H.-H. Peter1, H. Eibel1 
1Center for Chronic Immunodeficiency, University 
Medical Center, Freiburg im Breisgau, Germany, 
2Developmental and Molecular Immunology, 
Department of Biomedicine, University, Basel, 
Switzerland, 3Pediatric Clinic and Angelo Nocivelli 
Institute of Molecular Medicine, University, Brescia, 
Italy, 4Division of Clinical Immunology, Department of 
Laboratory Medicine, Karolinska University Hospital 
Huddinge, Stockholm, Sweden, 5Division of 
Immunology, Children's Hospital and Department of 
Pediatrics, Harvard Medical School, Boston, MA, USA, 
6Department of Immunology and Histocompatibility, 
University of Thessaly, Larissa, Greece, 7Department of 
Biochemistry, University of Lausanne, Epalinges, 
Switzerland 

B-cell survival is mainly depending on two signals: 
tonic signaling induced by the B cell antigen receptor 
and signals depending on binding of the B cell 
activating factor (BAFF) to its receptor (BAFF-R). We 
found that humans carrying a deletion of the BAFF-R 
gene suffer from a severe block in B-cell development 
at the stage of transitional B cells. Consequently the 
numbers of all subsequent B cell stages including 
plasma cells are strongly reduced.  
 
Screening a large cohort of patients with primary 
antibody deficiencies from Germany, Sweden, France 
and Italy we found individuals with heterozygous or 
homozygous point mutations in the BAFF-R gene. 
Here, we report the phenotypic and functional analysis 
of a mutation residing close to the ligand binding site. 
Our results show that a single amino acid exchange 
close to the BAFF-binding site alters the number of 
functional receptors on the cell surface resulting in 
changed activation of the alternative NF-kB pathway 
induced by BAFF-binding. Since the allele encoding 
the mutation is genetically associated with primary 
antibody deficiency such changes in the structure of 
BAFF-R could contribute to common variable 
immunodeficiency.  
 
To address this question, we started to study the 
structure of wildtype and mutant BAFF-R expressed in 
the cytoplasmic membrane. Here we show that 
multimeric protein complexes formed by BAFF-R 

mutants differ from wildtype BAFF-R complexes and 
that these differences are mirrored by changes in 
BAFF-R signaling. 
 
 
679 10 YEARS OUTCOME OF THE FIRST 
DESCRIBED CD19 DEFICIENT PATIENT: NEW 
ONSET SLE 

Z. Caliskaner1, S. Keles2, H. Artac2, I. Reisli2 
1Allergy and Clinical Immunology, 2Pediatric Allergy 
and Immunology, Konya NE University, Meram School 
of Medicine, Konya, Turkey 

A 19 year's old female patient who had been diagnosed 
as CVID with the mutation of CD19 gene (1), is 
developed clinical and laboratory findings of SLE, at 
the 10th year of her diagnosis. 
 
The patient has been under close observation and IVIG 
and/or antibiotics treatments when needed. Except mild 
URT infections, no serious co-morbidity was seen, until 
2012.  
On January 2012, a group of new onset symptoms 
observed including butterfly shaped rash on the cheeks 
that worsening by sunlight, symmetric polyarthritis 
and/or arthralgia on interphalangeal joints of hands, 
fatigue and weakness, recurring flu-like symptoms and 
headache. ANA was positive, while anti-dsDNA 
negative. Kidney biopsy was performed and revealed 
normal findings. Any other organ complication of SLE 
was not detected. The patient was consulted with 
rheumatology specialist and the diagnosis of SLE was 
confirmed. 
 
Since mechanism of effects of hydroxychloroquine in 
SLE is unclear and it has very wide spectrum of 
immune effects, the treatment with hydroxychloroquine 
was not preferred. Instead, NSAI drugs for arthritis and 
IVIG to enhance clearance of autoantibodies, were 
given. After about two months with these treatments, 
the patient becomes symptom-free.  
 
Of course, short term outcomes are not sufficient to 
make a judgment about this kind management of SLE. 
However, treatment without an immune-active drug 
such as hydroxychloroquine in mild cases of SLE may 
be conceivable. 
 
(1) van Zelm MC, Reisli I, van der Burg M, et al. An 
antibody-deficiency syndrome due to mutations in the 
CD19 gene. N Engl J Med. 2006 May 4;354(18):1901-
12. 
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685 ANALYSIS OF B CELL IMMUNE 
RECOVERY AFTER HEMATOPOIETIC STEM 
CELL TRANSPLANTATION IN PRIMARY 
IMMUNODEFICIENCY 

A. Scarselli1, S. Di Cesare2, S. Cascioli3, M.L. Romiti2, 
A. Finocchi1, P. Palma1, R.M. Pinto4, G. Palumbo1,4, A. 
Aiuti1,5, R. Carsetti3, C. Cancrini1 
1Unit of Immunology and Infectious Disease, 
University-Hospital Pediatric Department, Bambino 
Gesù Children Hospital, IRCCS, 2Department of Public 
Health and Cellular Biology, University of Rome “Tor 
Vergata”, 3Research Center Ospedale Pediatrico 
Bambino Gesù, IRCSS, Laboratory of Flow-Cytometry 
and B Cell Development, 4Pediatric Hematology and 
Oncology, Pediatric Hospital Bambino Gesù, IRCCS, 
Rome, 5San Raffaele Telethon Institute for Gene 
Therapy (HSR-TIGET), Scientific Institute HS Raffaele, 
Milan, Italy 

Introduction: Hematopoietic stem cell transplantation 
(HSCT) restores effectively T-cell immunity in most 
Primary Immunodeficiency (PID) patients, although B-
cell reconstitution is often suboptimal and not studied in 
depth.  
 
Objective: Our aim was to investigate the kinetic and 
function of B-cell reconstitution in PID patients who 
underwent HSCT.  
 
Methods: We retrospectively analyzed the B cell 
compartment 2 years after allogeneic HSCT in ten 
patients affected by different forms of PID, through 
standard immunological investigation and in vitro 
response to CpG.  
 
Results: B cell counts were restored within the first 
year in the majority of patients. Progressive increase of 
B cell memory compartment (CD19+CD27+) in both 
switched B cell and IgM memory B occurred, although 
a delay in patients transplanted from haploidentical 
donors was observed. Regardless of a mixed or split 
chimerism, IVIg were discontinued in all but two 
patients who received a mismatch related donor 
transplant. At early phase post HSCT B-cell maturation 
in response to CpG was reduced and was associated 
with mainly IgM production. Twelve months after 
HSCT CpG responses normalized expect for the two 
patients with persistent low memory B cells and who 
still required IVIg. Following vaccination a normal 
specific response was observed, although in some cases 
additional booster were required at longer follow up.  
 
Conclusion: The B cell subsets analysis associated to 
the response after stimulation with Cpg are simple tests 
that could be useful to predict the quality of B cell 

restoration. These markers could help clinical 
immunologist to optimize time of IVIG discontinuation 
and design a personalized immunization schedule in 
these patients. 
 
 
691 MUCOPOLYSSACCHARIDOSES TYPE IV: 
CASE OF A PATIENT WITH HUMORAL 
RESPONSE DEFICIENCY 

L.C. Torres1, D.C. Soares1, C.R.D.C. Quaio2, J.F. 
Franco2, I. Gomy2, L.D. Kulikowski3, D.R. Bertola2, M. 
Carneiro Sampaio4, C.A. Kim2 
1Translacional Research Laboratory, Instituto de 
Medicina Integral Prof Fernando Figueira (IMIP), 
Recife, 2Genetics Unit, Instituto da Criança, 
Universidade, 3Medical Investigation Laboratory (LIM 
003), Hospital das Clínicas, Universidade, 4Medical 
Investigation Laboratory (LIM 36), Hospital das 
Clínicas, Faculdade de Medicina, Universidade, São 
Paulo, Brazil 

The mucopolysaccharidoses (MPSs) are a group of rare 
diseases characterized by deficiencies in different 
enzymes required for degradation of complex 
carbohydrates. The enzymatic deficiencies lead to 
abnormal accumulation of deposits of 
glycosaminoglycans. Once the lysosome is important 
for normal functioning of the immune system, playing a 
key role in the expression of cellular membrane 
receptors, the presentation of antigens, the secretion of 
cytokines and phagocytosis. We presume that these 
processes may be impaired in patients with MPSs. The 
presence of recurrent respiratory infections in these 
individuals may be a clinical clue of the immune 
dysregulation in MPSs.  
 
Humoral immunity refers to antibody production by B 
cells. Antibodies play role of pathogen and toxin 
neutralization, classical complement activation, and 
opsonin promotion of phagocytosis and pathogen 
elimination. 
 
We evaluated the humoral and cellular immunity of a 
male patient with 20 years old with MPSs type IV. We 
performed the measurement of total serum antibodies 
IgG, IgM, IgA and IgE and immunophenotyping of B 
and T cells. The patient present low levels of total IgM 
and IgA antibodies with normal levels of total IgG and 
IgE antibodies. B cell and B- memory deficiency was 
observed. Relative values of TCD4+ and TCD8+ cells 
were normal in this patient. We report here that this 
patient have a defect of humoral immunity with B cells 
deficiency and low levels of IgM and IgA serum 
antibodies.  
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This is the first report at literature of a MPSs type IV 
patient with humoral immunodeficiency. 
 
 
697 IMMUNODEFICIENCY IS NOT 
CONSIDERED IN PATIENTS WITH 
GRANULOMAS ON BIOPSY 

M. Clynes1, A. Richter2, Z. Rudzki3, A. Huissoon2 
1Medical School, University, Warwick, 2Department of 
Immunology, 3Cellular Pathology, Birmingham 
Heartlands Hospital, Birmingham, UK 

Introduction: Granulomatous disease is a well 
documented complication of CVID. This cohort has a 
poorer prognosis than CVID patients without 
granulomas. CVID often presents insidiously in middle 
life and granulomas may be present at diagnosis.  
 
Objective: To seek evidence of immunodeficiency in 
the diagnosis and follow-up of individuals who had 
granulomas on biopsy.  
 
Methods: 200 consecutive histology reports from 2005, 
coded with granulomatous diagnoses were included. 
Laboratory data of patients with a globulin 
concentration of ≤ 26 g/L were further examined for 
evidence of immunodeficiency.  
 
Results: Thirty-eight patients with granulomas had 
globulins ≤ 26 g/L. Median age at diagnosis 57 
(range25-84), 21 were male, and 6 died since 2005. The 
commonest stated diagnoses were tuberculosis (5), 
granulomatous cystitis (4), sarcoid (3), and Crohn's (3). 
In 11 patients the globulin concentrations had fallen 
further on follow-up, as low as 11 g/L. Only 2 patients 
had immunoglobulins measured. Seventeen patients had 
a documented bacterial infections including Staph 
aureus (6), E coli (6), Haemophilus (1), Strep 
pneumoniae (1), and Klebsiella (1). Viral infections 
included EBV (2), and Norovirus (1). Fungal infections 
included candida (3) and aspergillus (1). No deaths due 
to infection were documented.  
 
Conclusion: The finding of granulomata on biopsy 
presents the clinician with a broad differential 
diagnosis, but our data show that immunodeficiency is 
not considered or investigated, despite suggestive 
evidence. We recommend that immunodeficiency 
should be listed in histology reports of granulomatous 
disorders, and immunoglobulins measured to aid in the 
early diagnosis of CVID. 
 
 

704 MORTALITY AND MORBIDITY IN 
PATIENTS WITH X-LINKED 
AGAMMAGLOBULINEMIA 

M.R. Shaghaghi1, A. Aghamohammadi1, H. 
Abolhassani1, A. Hirbod-Mobarake2, N. Rezaei2 
1Research Center for Immunodeficiencies, Children 
Medical Center, Tehran University of Medical 
Sciences, 2Research Center for Immunodeficiencies, 
Children’s Medical Center, Tehran University of 
Medical Sciences, Tehran, Iran 

Introduction: Understanding of the risk factors 
responsible for morbidity and mortality in X-linked 
agammaglobulinemia(XLA)patients can help to a better 
management of the disease. However, there is a lack of 
specific systematic studies in the literature regarding 
the morbidity and mortality of XLA patients.  
 
Objective: The purpose of this study is to evaluate 
morbidities, mortality rate and survival in Iranian 
patients with XLA diagnosed during the past 20 years. 
 
Methods: In this study, we have carefully registered 
the clinical data of the patients with XLA and follow up 
them till 2010. At the time of diagnosis, a four-page 
questionnaire including past medical and family history 
was completed for all patients. Follow-up information 
was gathered either by reviewing the patients' hospital 
records or interviewing the patients. 
 
Results: Among 41 patients, eleven patients have died 
during follow up period. The most common first 
manifestation was pneumonia. All of the complications 
before treatment such as pnoumonia, otitis media and 
diarrhea, were reduced after receiving regular IVIG 
except sinusitis and conjunctivitis. There were 
significant relationships between some immunologic 
and clinical characteristics such as lymphocyte subsets, 
consangunity marriage and mortality. 
 
Conclusion: Despite recent advances in the treatment 
of XLA, these patients still suffer from severe 
complications. Mortality rate in our study population 
was 26.8% which can be considered as high. 
Associations between poor prognosis and clinical and 
some immunologic characteristics of the patients may 
help physicians to select patients at higher risk of 
mortality to develop prevention strategies for them. 
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705 AUTOIMMUNE MANIFESTATIONS IN 
PATIENTS WITH COMMON VARIABLE 
IMMUNE DEFICIENCY 

M. Afarideh1, A. Aghamohammadi2, D. Amirkashani1, 
A. Hirbod-Mobarake1, S. Shahinpour1, H. Abolhassani1, 
A. Ghajar1, N. Rezaei1 
1Research Center for Immunodeficiencies, Children’s 
Medical Center, Tehran University of Medical 
Sciences, 2Research Center for Immunodeficiencies, 
Children Medical Center, Tehran University of Medical 
Sciences, Tehran, Iran 

Introduction: Common Variable Immunodeficiency 
(CVID) is a heterogeneous group of disorders, 
characterized by hypogammaglobulinemia and 
recurrent bacterial infections, mainly in respiratory and 
gastrointestinal tracts. Autoimmune and neoplastic 
disorders occur with a higher incidence in patients with 
CVID, compared with the normal population. 
Autoimmune conditions in CVID are both poorly 
understood and, in many cases, difficult to manage in 
the clinical setting.  
 
Objective: To describe the clinical features of 
autoimmune manifestations among patients with CVID, 
we evaluated clinical and laboratory characteristics in 
CVID patients who manifested autoimmune disorders. 
 
Methods: We reviewed the hospital records of 
diagnosed patients with CVID, whom were referred to 
Children Medical Center Hospital, Tehran during the 
period of 2000-2010. Patients' data from Iranian 
Primary Immunodeficiency Registry (IPIDR) were also 
reviewed. 
 
Results: Among 52 patients, 14 patients (26.9%) had 
shown at least one autoimmune manifestation at the 
time of the study. Hematologic autoimmune diseases 
and juvenile rheumatoid arthritis were the most 
common autoimmune manifestations in our patients. 
There were associations between gender, 
consanguineous marriage, drug history of Co-
Trimoxazole as prophylaxis and serum levels of IgM, 
and development of autoimmunity in our patients. 
 
Conclusion: In this study we report clinical 
characteristics of patients with autoimmunity in a group 
of CVID patients being followed up for ten years. There 
were associations between some clinical and 
immunologic parameters in the patients which can help 
to understand the underlying patho-physiology of 
autoimmune diseases in CVID patients and also help 
physicians to manage these patients in the clinical 
setting. 
 

706 NORMAL EXPRESSION OF ACTIVATION-
INDUCED CYTIDINE DEAMINASE (AID) GENE 
IN B LYMPHOCYTES OF PATIENTS WITH 
COMMON VARIABLE IMMUNODEFICIENCY 

A. Aghamohammadi, A. Salek Farrokhi, P. 
Mohammadinejad, S. Pourhamedi, B. Sadeghi, S.M. 
Moazzeni 

Research Center for Immunodeficiencies, Children’s 
Medical Center, Tehran University of Medical 
Sciences, Tehran, Iran 

Introduction: Common variable immunodeficiency 
(CVID) is a heterogenous disorder characterized by 
reduced serum level of IgG, IgA or Ig M and recurrent 
bacterial infections. Class switch recombination (CSR) 
as a critical process in Ig production is defective in a 
group of CVID patients. Activation-Induced cytidine 
Deaminase (AID) is an important molecule involving 
CSR process. 
 
Objective: The aim of this study was to investigate the 
AID gene mRNA production in a group of CVID 
patients to study the possible role of this molecule in 
this disorder. 
 
Methods: Peripheral blood mononuclear cells (PBMC) 
of 29 CVID patients and 21 healthy controls were 
isolated and stimulated by CD40L and IL-4 to induce 
AID gene expression. After 5 days AID gene mRNA 
production was investigated by RT-PCR. 
Results: AID gene was expressed normally in all of the 
studied patients. The production of AID gene mRNA 
was also normal in all patients comparing to healthy 
controls. 
 
Conclusion: Normal AID gene expression and mRNA 
production in our studied patients suggests the presence 
of defects in other molecules involving upstream stages 
of CSR. 
 
 
718 CIRCULATING CD21LOW B CELLS ARE 
DECREASED IN CHILDREN WITH 
RECURRENT RESPIRATORY INFECTIONS 
WITH OR WITHOUT SPECIFIC ANTIBODY 
DEFICIENCY (SAD) 

L.E. Leiva1,2, T. Harvey1,2, S. Lefevre1,2, H. Monjure1,2, 
R.U. Sorensen1,2 
1Pediatrics, Louisiana State University Health Sciences 
Center, Jeffrey Modell Center for Immunodeficiencies, 
2Children's Hospital, New Orleans, LA, USA 

Introduction: CD21low B cells are a distinct polyclonal 
preactivated subpopulation characterized by low CD21 
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expression. Expansion of CD21low B cells has been 
reported in patients with CVID with splenomegaly and 
granulomatous disease. Both CVID and SAD patients 
with recurrent respiratory infections show decreased 
switched memory B cells. The status of CD21low B cells 
in patients with recurrent respiratory infections and/or 
SAD is unknown.  
 
Objective: To evaluate circulating CD21low B cells in 
children with recurrent respiratory infections with or 
without SAD.  
 
Methods: A cohort of 50 children with infections and 
43 healthy children were evaluated for SAD and for 
abnormalities in CD21low B cells. Consent from the 
subject's legal guardian was obtained. Evaluation 
included a detailed history of pneumococcal 
immunizations, determination of IgG, IgM, IgA and 
IgE concentrations; anti-pneumococcal polysaccharide 
antibody levels by ELISA and expression of CD21 on 
peripheral CD19+ B cells by flow cytometry to 
determine the percentages CD21low B cells.  
 
Results: Patients with recurrent respiratory infections 
were classified as patients with or without SAD. A 
normal response to only 2 or fewer of 7 pure 
polysaccharide (PPV) or conjugated polysaccharides 
(PCV) was considered diagnostic of SAD. A significant 
reduction in the percentage of CD21low B cells was 
found in patients with recurrent respiratory infections in 
comparison to healthy children. No significant 
differences were found between patients with or 
without SAD.  
 
Conclusions: Some patients with recurrent respiratory 
infections with or without SAD have defects in one or 
more of their B cell subpopulations, including CD21low 
B cells. 
 
 
720 GENE CONVERSION-LIKE EVENTS IN THE 
DIVERSIFICATION OF HUMAN REARRANGED 
IGHV3-23*01 GENE SEQUENCES 

G. Wu1, B. Duvvuri1, V. Duvvuri2, L. Chen1 
1Kinesiology and Health Science, 2Mathematics and 
Statistics, York University, Toronto, ON, Canada 

Introduction: Gene conversion (GCV) is mediated by 
activation-induced cytidine deaminase (AID). GCV is 
well established as a mechanism of immunoglobulin 
diversification in a few species, however, definitive 
evidence of GCV-like events in human 
immunoglobulin genes is scarce. This lack of evidence 
is puzzling given the presence of highly similar 

germline donors and the presence of all the enzymatic 
machinery required for GCV.  
 
Objective/Aims: A computational analysis of 
rearranged IGHV3-23*01 gene sequences surveying 
'GCV-like' activities. 
 
Methods: Rearranged IGHV3-23*01 sequences 
obtained from total PBMC RNA and single-cell PCR of 
individual B cells from CVID, AID-deficient and 
healthy individuals.  
 
Results: GCV-like tracts found were flanked by AID 
hotspot motifs, and, as revealed by structural modeling 
of IGHV3-23*01 gene sequence, hypermutable bases 
flanking GCV-like tracts are in the single stranded 
DNA (ssDNA) of stable stem-loop structures. SsDNA 
is inherently fragile and also an optimal target for AID. 
GCV could be initiated by the targeting of 
hypermutable bases in ssDNA state in stable SLSs, 
plausibly by AID. The frequency of GCV-like events is 
significantly higher in rearranged IGHV3-23-*01 
sequences from healthy individuals compared to that of 
CVID patients. We observed no GCV-like events in 
rearranged IGHV3-23-*01 sequences from AID-
deficient patients. GCV, unlike SHM, can result in 
multiple base substitutions that can alter many amino 
acids.  
 
Conclusions: Our search identified strong evidence of 
GCV-like activity in humans.The extensive changes in 
antibody affinity by GCV-like events would be 
instrumental in protecting humans against pathogens 
that diversify their genome by antigenic shift. 
 
 
721 B-LYMPHOCYTE SUBPOPULATIONS IN 
PATIENTS WITH SELECTIVE IGA 
DEFICIENCY 

M. Vlkova1, J. Nechvatalova1, J. Litzman1,2 
1Dept. Clin. Immunol. Allergol., St Anne´s University 
Hospital, Faculty of Medicine, Masaryk University, 
2CEITEC, Faculty of Medicine, Masaryk University, 
Brno, Czech Republic 

Introduction: Various B-cell abnormalities were 
documented in common variable immunodeficiency 
(CVID) patients, while almost no data are available 
about B-cells subpopulations in IgA deficiency (IgAD).  
 
Objective: In this study we focused on determination 
of B-lymphocyte developmental stages searching for 
similarities between CVID and IgAD.  
 
Methods: Using flow cytometry we determined 
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peripheral B-lymphocyte activation/developmental 
stages: naïve (CD27-IgD+), marginal zone-like cells 
(CD27+IgD+), class-switched memory cells (CD27+IgD-

), transitional cells (IgM++CD38++), plasmablasts 
(CD38+++IgM+ or IgM-), and CD21lowCD38low cells in 
80 patients with IgAD, 48 patients with CVID, and 80 
control persons.  
 
Results: Compared to healthy controls, decrease in the 
frequency of switched memory cells (P< 0.001), 
transitional cells (P=0.035) as well as plasmablasts (P< 
0.001) and an increase in the CD21lowCD38low subset 
(P=0.007) was observed in IgAD patients. No 
significant differences were observed in the remaining 
B-cell developmental subsets. A decrease in CD27+IgD- 
(< 0.4% of peripheral blood lymphocytes), frequently 
observed in CVID patients and also previously reported 
in IgAD, was found in only five patients (6%) with 
IgAD, two of them being first-degree relatives of CVID 
patients. A correlation between the frequency and 
absolute number of switched memory cells and serum 
IgG level(P=0.006; P=0.001, respectively) was 
documented . A less striking correlation was found 
between plasmablasts and serum IgG (P=0.025; 
P=0.022, respectively). This correlation was not 
observed in control persons.  
 
Conclusion: Our results show a decrease of terminally 
differentiated B-lymphocyte subsets in patients with 
IgAD, similar as previously found in patients with 
CVID, but these results are less expressed than in CVID 
patients. 
 
 
727 RETROSPECTIVE EVALUATION OF 
PATIENTS WHO WERE FOLLOWED WITH 
THE DIAGNOSIS OF PRIMARY 
IMMUNODEFICIENCY BETWEEN 2006 - 2011 
IN KONYA 

Y. Kınalı, I. Reisli, B. Gokturk, M. Kırac, S. Keles 

Necmettin Erbakan University, Meram Medical 
Faculty, Department of Pediatric Allergy and 
Immunology, Konya, Turkey 

Introduction: Primary immunodeficiency diseases 
(PID) are heterogeneous group of inherited disorders 
with defects in one or more components of the immune 
system; and characterized by unusual increased 
susceptibility to infections, a predisposition to 
autoimmune diseases and malignancies. 
 
Aim: To evaluate the clinical and laboratory features of 
patients with PID.  
Methods: A total of 1163 patients with PID were 
evaluated retrospectively.  

Results: 714 were male (61.3%), 449 were female 
(38.6%). The mean age of diagnosis was 56.5 months, 
the mean delay of diagnosis was 27.4 months. Antibody 
deficiencies were the most common category (90.2%), 
followed by other well defined immunodeficiency 
syndromes (4.9%), combined T and B cell deficiencies 
(2.5%), autoinflammatory disease (%1.02), complement 
deficiencies(0.5%), defects of phagocyte number or 
function (0.34%), disease of immune dysregulation 
(0.25%), and defect in innate immunity (0.25%). The 
symptoms at diagnosis were determined as follows; 
recurrent upper respiratory tract infection (56.9%), 
lower respiratory tract infection (17.2%), sinusitis 
(7.1%), acute otitis media (13.7%), gastroenteritis 
(8.4%), moniliasis (11.6%), urinary tract infection 
(3.4%), sepsis (1.9%), menengitis(0.2%). Parental 
consanguinity was detected in 31.8%, sibling death in 
12.3%, PID history in family members in 10% of the 
patients. Prophylactic antibiotic therapy was used in 
1111 patients (95.6%) and 68 patients (5.8%) received 
intravenous immunoglobulin replacement therapy.  
 
Conclusions: Primer İmmunodeficiency disease are 
common in our region. We think that this condition 
should be kept in mind in medical training and it's 
important to take a detailed anamnesis about PID in the 
physicans. 
 
 
794 X-LINKED AGAMMAGLOBULINEMIA IN A 
BOY WITH 47,XXY KARYOTYPE 

A.-V. Cochino1, T. Freiberger2, V. Plaiasu3, D. 
Ochiana3, B. Ravcukova2, I. Gherghina1 
1Paediatrics, University of Medicine and Pharmacy 
“Carol Davila”, Bucharest, Romania, 2Molecular 
Genetics Lab, Centre for Cardiovascular Surgery and 
Transplantation, Brno, Czech Republic, 3Genetics, 
Institute for Mother and Child Protection “Alfred 
Rusescu”, Bucharest, Romania 

Introduction: Although X-linked diseases have been 
encountered in patients with a 47,XXY karyotype, no 
previous association of X-linked agammaglobulinemia 
XLA) and Klinefelter's syndrome (KS) has been 
reported. 
 
Objectives: Present the case of a child with XLA-KS 
association. 
 
Aims: Emphasize the importance of molecular 
diagnosis and genetic counseling in primary 
immunodeficiencies (PIDs), along with adequate 
treatment. 
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Methods: Medical literature review on XLA and KS. 
Short case report. 
 
Results: Bruton's disease, or XLA is the main cause of 
antibody deficiency (prevalence of 0.45/100.000). KS is 
the most common sex chromosome disorder (incidence 
of 1 in 500 males), resulting sporadically from either 
meiotic nondisjunction or from mitotic nondisjunction 
in the developing zygote. We present a boy, term born 
and apparently normally grown and developed until six 
years of age, already known to have KS, presenting 
with upper right lobe pneumonia. Lab tests: extreme 
hypogammaglobulinemia, markedly decreased numbers 
of CD19+ lymphocytes (0.05%). Ig substitution was 
started. XLA being the most frequent cause for 
agammaglobulinemia in males, BTK gene sequencing 
was carried out, showing homozygous mutation 
p.His362Arg in the BTK gene, predicted to be 
pathogenic and already reported as such. Non-
disjunction leading to 47,XXY karyotype probably 
occurred during meiosis II in the maternal germ cell. 
Future male offspring have a 50% chance of having 
XLA. 
 
Conclusions: This is the first reported case of XLA and 
KS association. Molecular diagnosis and genetic 
counseling are of utmost importance in PIDs. Still, 
proper treatment in PIDs should not be postponed while 
waiting for molecular diagnosis. 
 
 
802 NON-INTERVENTIONAL STUDY: 
EVALUATION OF GASTROINTESTINAL 
COMPLAINTS IN PATIENTS WITH COMMON 
VARIABLE IMMUNODEFICIENCY 

S. Goldacker, M.-L. Metzger, J. Thiel, N. Venhoff, M. 
Gomes Ochtrop, K. Warnatz 

Centre of Chronic Immunodeficiency, University 
Hospital, Freiburg im Breisgau, Germany 

Introduction: We present the results of a prospective 
non-interventional monocentric study in adult patients 
with CVID focusing on non-infectious gastrointestinal 
involvement.  
 
Objective: To determine  
 
- the prevalence of chronic diarrhoea  
 
- its impact on the demand for IgG replacement dosage 
and on quality of life  
- the association with clinical and immunological data 
- the incidence of major infections. 

 
Methods: Informed consent was obtained in patients 
with diagnosis of CVID under regular IgG replacement 
therapy. Previous bowel surgery or current 
immunosuppressive therapy led to exclusion. Chronic 
diarrhoea was defined as three or more loose or liquid 
stools per day for more than 6 weeks within the last 6 
months. Patients with proof of infectious cause of 
diarrhoea were postponed until the infection was 
adequately treated. Patients were grouped into a 
“diarrhoea” or “control” cohort. Immunological 
parameters, gastrointestinal investigations, medication, 
and concomitant diseases were documented. During the 
observational period of one year additionally quality of 
life questionnaires (SF36, GSRS, IBDQoL), 
gastrointestinal symptoms, physical examination, 
laboratory parameters and major infections were 
recorded. 
 
Results: Between September 2009 and September 2010 
78 patients were recruited. 74 patients completed the 
study, 16 were grouped to the “diarrhoea” cohort. 
Detailed analysis of the results will be presented at the 
meeting. 
 
Conclusion: Chronic enteropathy represents a major 
comorbidity in patients with CVID. A better description 
of clinical and immunological presentation and detailed 
acquisition of the impact on quality of life and 
management of the disease are mandatory information 
for future plans of interventional trials. 
 
 
826 DEFECTS IN THE B CELL COMPARTMENT 
AND FUNCTION IN ADA-DEFICIENT MICE 

N. Carriglio1,2, A.V. Sauer1, R. Jofra Hernandez1, A. 
Aiuti1,2 
1Department for Regenerative Medicine, Stem Cells 
and Gene Therapy, San Raffaele Telethon Institute for 
Gene Therapy (HSR-TIGET), Milan, 2University of 
Rome Tor Vergata, Rome, Italy 

Introduction: ADA-SCID is a severe autosomal 
recessive disease characterized by impaired lymphocyte 
development and function with subsequent recurrent 
infections. Autoimmune manifestations were frequently 
observed in ADA-SCID patients. Little is known on 
potential alterations in central or peripheral B-cell 
tolerance in ADA-SCID patients and their contribution 
to autoimmunity. 
 
Aims: We studied defects in the B cell development 
and function in ADA-deficient mice. 
 
Methods: FACS analysis were used to evaluate bone 
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marrow B cell subsets and apoptosis ex-vivo and in-
vitro after culture with different concentration of 
adenosine at different time points. Moreover, FACS 
analysis were used to evaluate the phosphorylation of 
Syk and ERK1/2 after BCR and TLR stimulation. In 
addition we studied the expression of the Adenosine 2a 
receptor (A2a) on purified B cells by qPCR. 
 
Results: ADA-/- mice showed a significantly reduced 
percentage in the pre-B cell compartment and decreased 
apoptosis in all B-cell subsets compared to ADA+/+ 
mice. In vitro apoptosis showed low response to 
adenosine exposure in ADA-/- mice compared to 
ADA+/+ mice. Moreover, the expression of the A2a 
receptor on purified B cells of ADA-/- mice showed 
downregulation of the A2a receptor and defects after 
BCR and TLR stimulation. 
 
Conclusion: Our preliminary data suggest that high 
levels of adenosine in ADA-/- mice causes a 
desensitization of the A2a receptor. Desensitization 
leads to an increased survival of B cells and coincides 
with alterations in BCR and TLR signalling, thereby 
contributing to alteration in the central checkpoint 
selection. 
 
 
832 MEMBRANOPROLIFERATIVE 
GLOMERULONEPHRITIS IN A PATIENT WITH 
X-LINKED AGAMMAGLOBULINEMIA 

V. Lavrador1, F. Correia1, C. Cândido2, S. Faria3, L. 
Marques1, C. Mota3 
1Pediatric Infectious Diseases and Immunodeficiencies 
Unit, Centro Hospitalar do Porto, Porto, 2Department 
of Pediatrics, Centro Hospitalar de Trás-os-Montes e 
Alto Douro, Vila Real, 3Pediatric Nephrology 
Department, Centro Hospitalar do Porto, Porto, 
Portugal 

Introduction: X-linked agammaglobulinemia (XLA) is 
a primary immunodeficiency characterized by 
agammaglobulinemia requiring replacement treatment 
with immunoglobulin, whereas membranoproliferative 
glomerulonephritis (MPGN) is characterized by 
immune complex deposition leading to activation of 
complement. The association of XLA and MPGN is 
unusual. To our knowledge only one case was 
previously reported. 
 
Objective: This report describes a patient with XLA on 
intravenous immunoglobulin replacement therapy 
(IVIG) that developed MPGN. 
 
Methods: The record of the patient was reviewed and 

clinical data collected. A systematic review of literature 
on MPGN in XLA patients was performed. 
 
Results: A 10 year-old boy with family history of XLA 
confirmed by mutation analysis (two siblings affected) 
and pre-natal diagnosis of XLA was treated from birth 
with IVIG. He presented with a pneumonia and 
macroscopic hematuria, nephrotic proteinuria, 
hypoalbuminemia and hypercholesterolemia with 
normal renal function and serum complement levels. 
Histology showed immune complex-mediated MPGN. 
He had normal liver function tests. He was started on 
high dose prednisolone and ramipril, and switched to 
weekly subcutaneous immunoglobulin. After a 4-month 
treatment, hematuria and proteinuria significantly 
improved and prednisolone was tapered gradually to 5 
mg every other day without relapse. 
 
Conclusions: This case highlights the risk of MPGN 
among patients with XLA. The pathogenic process 
underlying MPGN development in this patient is 
unknown - residual IgG antibody production might play 
some role. As previously published in a pediatric 
patient, our patient had a good evolution following 
corticosteroid therapy. 
 
 
835 IDENTIFICATION OF NOVEL IGHM AND 
CD79A GENES MUTATIONS IN HIGHLY 
CONSANGUINEOUS TUNISIAN POPULATION 

M. Ben-Ali1, J. Gamara1, I. Ben-Mustapha1, B. 
Largueche1, F. Mellouli2, M. Bejaoui2, M.-R. 
Barbouche1 
1Laboratory of Transmission, Control and 
Immunobiology of Infections (LR11IPT02), Institut 
Pasteur de Tunis, 2Department of Pediatrics, Bone 
Marrow Transplantation Center, Tunis, Tunisia 

Introduction: Agammaglobulinemia is a rare Primary 
Immuno-Deficiency (PID) characterized by an early 
block of B-cell development in the bone marrow. X 
recessive form of agammaglobulinemia (XLA) allowed 
understanding the key role of Bruton tyrosine kinase in 
B cell development. Six other genes (IGHM, IGLL1, 
V-preB, CD79A, CD79B and BLNK) coding for the 
pre-BCR have subsequently been identified in 
autosomal recessive forms which represent only 10 to 
15% of all cases.  
 
Objective: The objective of our study is to characterize 
the molecular basis of autosomal recessive forms of 
Agammaglobulinemia in the context of highly 
consanguineous Tunisian population.  
 
Materiel and methods: Two female patients 
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presenting with an early onset of bacterial infection, 
less than 0.5% circulating B lymphocytes and low 
immunoglobulin levels were investigated. Genomic 
DNA was extracted and genetic analysis was performed 
by PCR amplification and direct DNA sequencing. 
 
Results: Direct sequencing of IGHM gene, revealed 
that patient P1 is homozygote for a complex 2-pb 
insertion and 5-bp deletion at codon 378 in exon 4, 
leading to a frameshift and a premature stop codon at 
position 379. The patient P2 has been than screened for 
other pre-BCR genes mutations. Mutational analysis of 
CD79A gene showed the presence of an homozygous 
nucleotide substitution resulting in a premature stop 
codon at position 66. 
 
Conclusions: Few autosomal recessive forms of 
agammaglobulinemia are reported. Herein, we 
identified two novel mutations in IGHM and CD79A 
genes respectively. Interestingly, a similar complex 
IGHM mutation in the same site has been reported in an 
Italian non consanguineous family. 
 
 
842 REFERENCE INTERVALS OF 
IMMUNOGLOBULINS, IMMUNOGLOBULIN G 
SUBCLASSES AND C3 IN HEALTHY SUDANESE 
CHILDREN IN KHARTOUM STATE 

W.A.A. Mohammed1, M. Kirschfink2, S.H. El-Safi3 
1Clinical Chemistry, Faculty of Medical Laboratory 
Sciences, University, Khartoum, Sudan, 2Institute of 
Immunology, Heidelberg University, Heidelberg, 
Germany, 3Faculty of Medicine, University, Khartoum, 
Sudan 

Introduction: Reference intervals have not been 
established in many African countries and non-local 
intervals are commonly used in clinical interpretation. 
Using reference intervals derived from other 
populations makes Clinical assessment challenging. 
Previous studies have suggested that immunoglobulins 
parameters were highly varied from different ethnic 
groups because of environmental and genetic factors. A 
small number of publications address immunoglobulins 
reference intervals in Sudan. No information be found 
on the IgG subclasses and C3 development in Sudanese 
children , living under quite different environmental 
conditions in comparison with developed countries. 
 
Objective: To estabish aged-related pediatric reference 
intervals for immunoglobulins, IgG subclasses and C3 
in Sudanese Children. 
 
Methods: A cross-sectional survey was carried out in 
Khartoum State, Sudan. The sample population 

consisted of 593 healthy children aged 6 months to18 
years recruited from community. Immunoglobulin (Ig) 
G, IgM, IgA and IgG subclass (IgG1, IgG2, IgG3, 
IgG4) concentrations were determined using a sensitive 
EILSA developed in the Institute of Immunology 
Heidelberg, Germany.  
 
Results: The IgG, IgG1, IgG3 and C3 in our Sudanese 
population seemed to be, higher than that in North 
America and Europe, the mean level of IgG was almost 
50% that is, 16.63 g/L compared with 10-11 g/L. 
Significantly higher concentrations of total IgG1 10.7 
g/L compared with 6.9g/l, and IgG3 0.89g/L compared 
with 0.42g/l. The IgM and IgA were similar to those 
reported.  
 
Conclusions: Our data provide the missing pediatric 
age-related reference intervals and could be used as a 
benchmark for Sudanese and similar populations in 
Central Africa. 
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TOPIC: T CELL  
 
 

246 STRATEGIES TO PRESERVE THE NAIVE 
CD4 T-CELL POOL IN ADULTS 
THYMECTOMIZED EARLY IN LIFE 

S.L. Silva1, A.S. Albuquerque1, A.I. Pinheiro1, R. 
Anjos2, M. Abecasis2, D. Ligeiro3, R.M.M. Victorino1, 
A.E. Sousa1 
1Unidade de Imunologia Clínica, Instituto de Medicina 
Molecular, Faculdade de Medicina, Universidade de 
Lisboa, 2Departamento de Cirurgia Cardíaca, Hospital 
de Santa Cruz, 3Immunogenetics Laboratory, Centro de 
Histocompatibilidade do Sul-CHSul, Lisboa, Portugal 

Introduction: The thymus is essential for establishing 
the peripheral T-cell pool and contributes to its life-long 
maintenance. Notwithstanding this, significant 
proliferation of post-thymic naive cells can occur: 
CD31neg cells are mainly generated by self-peptide-
MHC induced proliferation, whereas the CD31+ subset, 
which includes recent thymic emigrants (RTE), has a 
unique ability to proliferate and preserve CD31 
expression in response to IL-7.  
 
Objective: Assess the preservation of naïve CD4 T-cell 
subsets in adults thymectomized early in life and 
investigate the underlying homeostatic responses. 
 
Methods: The naïve CD4 T-cell compartment of adults 
(16-25 years) submitted to incidental total/partial 
thymectomy during early-life corrective cardiac surgery 
was evaluated using 8-color flow-cytometry. 
Responsiveness of purified naïve CD4 T-cells to 
homeostatic cytokines (IL-2 or IL-7) were assessed 
after 13 day culture.  
 
Results: Thymectomized patients showed significantly 
reduced frequencies and absolute numbers of naive 
CD4 T-cells. RTE were markedly decreased in total 
thymectomized subjects, as expected. However, the 
proportion of CD31+ within naïve CD4 T-cells was not 
altered as compared to age-matched controls. The 
maintenance of the CD31+ subset was associated with a 
significant increase in the ex-vivo levels of the pro-
survival molecule Bcl-2, as well as with an increased 
proportion of cycling cells (KI67+), not observed within 
their CD31neg counterparts. Moreover, CD31+ naïve 
CD4 T-cells from thymectomized patients preserved the 
ability to proliferate and to up-regulate Bcl-2 upon in-
vitro culture with IL-7.  
 
Conclusions: Early-life thymectomy was associated 
with a homeostatic response of the naive CD4 T-cell 

compartment, mainly involving the CD31+ population 
and possibly mediated by IL-7. 
 
 
783 THYMIC FUNCTION IN MAJOR 
HISTOCOMPATIBILITY COMPLEX CLASS II-
DEFICIENT PATIENTS 

R. Somech1, A. Lev1, A.J. Simon2, A. Broides3, J. 
Levi3, B.Z. Garty4, N. Amariglio2, G. Rechavi2 
1Pediatric Department, Immunology Unit, Edmond and 
Lily Safra Children's Hospital, Sheba Medical Center, 
2Sheba Cancer Research Center, Sheba Medical 
Center, Tel Hashomer, Ramat Gan, 3Immunology 
Clinic, Soroka Medical Center, Beer Sheva, 
4Department of Pediatrics B, Schneider Children's 
Medical Center, Petah Tiqwa, Israel 

Background: Major histocompatibility complex class 
II (MHC-II) molecules play a pivotal role in the 
development, activation and homeostasis of CD4+ T 
helper cells in the thymus. The absence of MHC-II 
molecules causes severe T cell immunodeficiency.  
 
Objective: We sought to study thymic function, in 
MHC-II deficient patients, specifically concentrating 
upon the actual utility of the T cell recombination 
excision circle (TREC) quantification, a well-accepted 
screening assay for severe T cell immunodeficiency.  
 
Methods: Eight MHC-II-deficient patients underwent a 
thorough T cell immunological workup, including 
thymic activity, which was estimated by quantification 
of TRECs and T-cell receptor (TCR) genes, as well as 
analysis of ordered human TCR gene rearrangements.  
 
Results: In vitro responses to mitogens were normal or 
slightly reduced and TCR-Vβ repertoires of total 
lymphocytes were normal in all eight patients. 
However, both the TCR-Vβ repertoire on sorted CD4+ 
cells and TCR-Vg spectratyping showed some clonal 
abnormalities. TRECs were present in all patients in 
both, total lymphocytes and sorted CD4+ cells. 
Additionally, TREC was detected in genomic DNA 
obtained from Guthrie cards with dried blood spots. 
TCR gene rearrangements were low in the patients, 
irrespective of the total lymphocyte numbers, 
suggesting a reduced global thymic activity but not 
reflecting specific thymic maturation block.  
 
Conclusions: Our report highlights potential pitfalls in 
diagnosing patients with MHC-II deficiency, and 
emphasizes the probable importance of MHC-II 
molecules in the normal maturation process of T cells 
in the thymus. Patients with MHC-II deficiency have 
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detectable TRECs and might therefore be missed by a 
TREC-based newborn screening program. 
 
 
819 CLINICAL FEATURES OF CANDIDIASIS IN 
PATIENTS WITH INTERLEUKIN-12 
RECEPTOR Β1 DEFICIENCY 

J.C. Rodríguez-Gallego1,2, M. Ouederni3,4, S. Boisson-
Dupuis5,6,7, A. Puel5,6, C. Picard5,6,8, I. Sologuren1, J. 
Bustamante5,6, A. Samarina5,6,7, E. Herrera-Ramos1, M. 
López-Rodríguez1, F. Dogu9, G. Tanir10, A. 
Ikincioğullari9, O. Sanal11, S. Pedraza12, E. Colino13, M. 
Keser14, C. Nieuwhof15, D. Kumararatne16, A. Segal17, 
J. Levy18, N. Kutukculer19, N. Karaca19, R. 
Barbouche20, M. Bejaoui3,4, S. Kachboura21, J.L. 
Lezana-Fernandez22, M. Bobadilla-Del Valle23, C. 
Aytekin10, L. Abel5,6,7, J.L. Casanova5,6,7 
1Department of Immunology, Hospital Universitario de 
Gran Canaria Doctor Negrín, 2Department of Medical 
and Surgical Sciences, School of Medicine, University, 
Las Palmas de Gran Canaria, Spain, 3Pediatric 
Hematology-Immunology Unit, National Bone Marrow 
Transplantation Center, 4Faculty of Medicine, 
University of Tunis El Manar, Tunis, Tunisia, 
5Laboratory of Human Genetics of Infectious Diseases, 
Institut National de la Santé et de la Recherche 
Médicale U 980, 6Necker Medical School, University 
Paris Descartes, Paris, France, 7St Giles Laboratory of 
Human Genetics of Infectious Diseases, The 
Rockefeller University, New York, NY, USA, 8Study 
Center of Primary Immunodeficiencies, Necker 
Hospital, Paris, France, 9Department of Pediatric 
Immunology and Allergy, Ankara University School of 
Medicine, 10Dr. Sami Ulus Children's Health and 
Diseases Training and Research Center, 11Immunology 
Division, Hacettepe University Children's Hospital, 
Ankara, Turkey, 12National Institute for Medical 
Sciences and Nutririon Salvador Zubiran, México, 
Mexico, 13Department of Paediatrics, Complejo 
Hospitalario Universitario Insular Materno Infantil, 
Las Palmas de Gran Canaria, Spain, 14Department of 
Pediatric Infectious Diseases and Clinical Immunology, 
Istanbul University and Istanbul Medical Faculty, 
Istanbul, Turkey, 15Department of Internal Medicine, 
Complejo Hospitalario Universitario Insular Materno 
Infantil, Las Palmas de Gran Canaria, Spain, 
16Department of Clinical Biochemistry and 
Immunology, Addenbrookes Hospital, Cambridge, 
17Department of Medicine, University College, London, 
UK, 18Pediatric Department, Soroka Medical Center, 
Faculty of Health Sciences Ben Gurion University, Beer 
Sheva, Israel, 19Department of Pediatric Immunology, 
Ege University Faculty of Medicine, Izmir, Turkey, 
20Laboratory of Cytoimmunology, Pasteur Institut of 

Tunis, 21Cardiology Department, Ariana Hospital, 
Tunis, Tunisia, 22Department of Pediatric 
Pulmonologist, Laboratory of Pulmonary Physiolgy, 
Hospital Infantil de México Federico Gómez, 
23Laboratory of Microbiology, National Institute of 
Medical Sciences Salvador Zubirán (INCMNSZ), 
México, Mexico 

Introduction: Patients with IL-12Rb1 deficiency are 
prone to clinical disease caused by Mycobacteria, 
Salmonella, and other intra-macrophagic pathogens 
because of impaired IL-12-dependent IFN-g 
production. About 25% of patients also display muco-
cutaneous candidiasis, due at least to impaired IL-23-
dependent IL-17 immunity. Whereas mycobacteriosis 
and salmonellosis have long been extensively 
characterized, there is no description of muco-
cutaneous candidiasis in these patients.  
 
Aim: We report the clinical features of candidiasis in 
26 patients with IL-12Rβ1 deficiency.  
 
Results: Among 59 episodes of candidiasis, most 
(n=45) were mucocutaneous. Oropharyngeal 
candidiasis was the most common presentation (25 
patients), and it was recurrent or persistent in 19 
patients. Esophageal (n=1), cutaneous (n=2), and 
vulvovaginal (n=2) candidiasis were also recorded. In 
addition, five episodes of invasive candidiasis were 
documented; two of them were due to community-
acquired Candida in the absence of any other 
predisposing factors than IL-12Rb1 deficiency. In 
another two episodes other suspected deep Candida 
infections were also diagnosed, and two patients 
suffered from chronic gastrointestinal candidiasis, 
When 128 IL-12Rb1 deficient patients were studied, 
multivariate analysis showed that the mortality rate was 
higher among those with any form of candidiasis than 
among those without candidasis (p=0.00007; OR= 7.09, 
95 CI 2.69-18.68).  
 
Conclusions: IL-12Rβ1-deficient patients may suffer 
from mucocutaneous candidiasis. More rarely, they 
may suffer from invasive candidiasis. Because patients 
with other inborn errors of IL-17 immunity do not 
apparently display invasive candidiasis, impaired IFN-g 
immunity in IL-12Rb1-deficient patients may be 
involved in its pathogenesis. The occurrence of either 
form of candidiasis is a sign of poor prognosis. 
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389 APPLICATION OF ARRAY-BASED 
COMPARATIVE GENOMIC HYBRIDIZATION 
ANALYSIS IN THE DIAGNOSTICS OF 
PATIENTS WITH T-CELL DEFICIENCY OF 
UNKNOWN GENETIC ORIGIN 

T. Masmas1, M. Kirchhoff2, J. Ek2, K. Müller1, C. 
Heilmann1, S. Kjaergaard2, M. Ifversen1 
1Department of Paediatrics and Adolescent Medicine, 
2Department of Clinical Genetics, Rigshospitalet, 
Copenhagen University Hospital, Copenhagen, 
Denmark 

Introduction: Patients with T-cell deficiency verified 
by immunological diagnostics and clinical illness but 
without a genetic diagnosis remain an obstacle in the 
clinical setting. Genetic diagnostics are important in 
order to plan follow-up and treatment and for genetic 
counselling of the families. 
 
Objective: We used array-based comparative genomic 
hybridization (array-CGH) analysis to characterize a 
cohort of paediatric patients with T-cell deficiency of 
unknown genetic origin.  
 
Methods: From 1970-2011, 44 patients with primary 
immunodeficiency received allogeneic bone marrow 
transplantation at Rigshospitalet, Copenhagen. Of these, 
nine patients had T-cell deficiency of unknown genetic 
origin. Array-CGH analysis was retrospectively applied 
in these patients together with 6 non-transplanted 
patients with T-cell deficiency of unknown genetic 
origin. 
 
Results: Array-CGH analysis led to a genetic diagnosis 
in three patients. In one patient a deletion of 
chromosome 16p11.2 encompassing the CORO1A gene 
was identified, and subsequently, a point mutation in 
the CORO1A gene on the other allele was detected. 
Defect of coronin-1A, an actin regulatory gene, may 
result in inability of T-cells to be released from the 
thymus. In one patient, a heterozygote deletion leading 
to X-linked lymphoproliferative disease was found, and 
one patient was diagnosed with homozygote deletion of 
the DOCK8 gene. Further genetic analyses are in 
progress and final results will be presented at the ESID 
meeting. 
 
Conclusion: Array-CGH analysis appears to be a 
valuable tool in the diagnosis of patients with T-cell 
deficiency of unknown genetic origin. Furthermore, 
array-CGH analysis may provide insights into new 
possible genetic mechanisms involved in the 
pathogenesis of immunodeficiencies. 
 
 

452 LIGASE-4 DEFICIENT PATIENT WITH A 
NEW VERY SEVERE PHENOTYPE DUE TO C-
TERMINALLY TRUNCATING MUTATIONS 

H. IJspeert1,2, A. Warris3,4, M. van Flier3,4, S. 
Chishimba5, J.J.M. van Dongen1, D.C. van Gent6, M. 
van der Burg1 
1Immunology, 2Pediatrics, Erasmus MC, University 
Medical Center, Rotterdam, 3Pediatrics Infectious 
Disease and Immunology, 4Nijmegen Institute for 
Infection, Immunity and Inflammation, Radboud 
University Nijmegen Medical Center, Nijmegen, 
5Immunology, Erasmus MC, University Medical Center 
Rotterdam, 6Cell Biology and Genetics, Erasmus MC, 
University Medical Center, Rotterdam, The 
Netherlands 

Introduction: DNA double strand break repair via the 
non-homologous end-joining (NHEJ) pathway plays an 
important role in recombination of immunoglobulin and 
T-cell receptor genes. Mutations in NHEJ components 
have been shown to result in radiosensitive T-B- severe 
combined immunodeficiency and other syndromes that 
are characterized by microcephaly and 
immunodeficiency. Here we present a patient with 
lymphopenia, extreme radiosensitivity, severe 
dysmaturitas, corpus callosum agenesis, 
polysyndactylie, dysmorphic appearance and erythema, 
which is suggestive for a new type of NHEJ deficiency.  
 
Objective: To identify the genetic defect in the patient.  
 
Methods: Molecular analysis of NHEJ components. 
Generation of GFP-tagged expression constructs 
containing the mutation to study the effect of the 
mutant proteins in an U2OS expression system.  
 
Results: We identified two compound heterozygous 
mutations in LIG4, both resulting in C-terminally 
truncated proteins. The c.613delT mutation appeared to 
be a null mutation, because it lacks the nuclear 
localization signal (NLS) and the mutant protein was 
not targeted to the nucleus. The second mutation was 
located in the NLS (c.1904delA), but overexpression of 
the mutant protein still resulted in nuclear localization. 
This mutant lacks the C-terminal region responsible for 
XRCC4 binding, which is essential for LIG4 activity. 
We are currently studying the residual activity of this 
LIG4 mutant.  
 
Conclusion: The clinical spectrum of LIG4 
deficiencies is broadened with a phenotype 
characterized by lymphopenia, extreme radiosensitivity, 
severe dysmaturitas and corpus callosum agenesis. 
More detailed analysis of the here identified LIG4 
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mutations will shed new light on LIG4 function in the 
immune system and neuronal development. 
 
 
454 INHERITED MST1 DEFICIENCY IS A NEW 
GENETIC ETIOLOGY OF ATYPICAL 
EPIDERMODYSPLASIA VERRUCIFORMIS 

A. Crequer1, C. Picard2, E. Patin3, A. D'amico1, A. 
Abhyankar1, M. Munzer4, M. Debré5, S.-Y. Zhang1, G. 
de Saint-Basile6, A. Fischer6, L. Abel7, G. Orth8, J.-L. 
Casanova1, E. Jouanguy7 
1St. Giles Laboratory of Human Genetics of Infectious 
Diseases, Rockefeller University, New York, NY, USA, 
2Study Center for Primary Immunodeficiencies, Necker 
Hospital, 3Human Evolutionary Genetics, CNRS URA 
3012 Genomes and Genetics Department, Pasteur 
Institute, Paris, 4Department of Pediatrics (P.-F.S., 
M.M.), Centre Hospitalier Universitaire (CHU), Reims, 
5Pediatric Immuno-Hematology Unit, 6Laboratory of 
Normal and Pathological Development of the Immune 
System INSERM U768, 7Laboratory of Human Genetics 
of Infectious Diseases, Necker Hospital, 8Department of 
Virology, Pasteur Institute, Paris, France 

Introduction: Epidermodysplasia verruciformis (EV) 
is characterized by persistent disseminated cutaneous 
lesions and, in some cases, non melanoma skin 
carcinomas, caused by infections with a specific group 
of related human papillomavirus genotypes (EV-HPVs) 
in otherwise healthy individuals. Autosomal recessive 
(AR) EVER1 and EVER2 deficiencies account for two 
thirds of known cases of typical EV. We recently 
described AR RhoH deficiency in two siblings with an 
atypical form of EV associated with other infectious 
and tumoral manifestations. We investigated a 19-year 
old atypical EV patient suffering from EV-HPV 
infections, susceptibility to candidiasis, pulmonary 
infections and autoimmunity.  
 
Objective: We aimed to establish the genetic basis of 
the disease in this patient.  
 
Methods: We carried out a multipoint genome-wide 
linkage (GWL) analysis followed by whole-exome 
sequencing (WES) and investigated the immunological 
phenotype of the patient by flow cytometry analysis and 
thymidine incorporation assays.  
 
Results: We identified a homozygous nonsense 
mutation in the MST1 gene (also known as STK4) in the 
patient. Like the other MST1-deficient patients 
previously reported in the literature, the patient's 
immunological phenotype was characterized by naive 
CD4+ and CD8+ T-cell lymphopenia and an impaired T-
cell response to mitogens and antigens. This patient 

also shared most clinical features with the other MST1-
deficient patients, except for susceptibility to EV-HPV 
infections.  
 
Conclusions: Our findings broaden the clinical range 
of infections seen in MST1 deficiency and provide a 
new genetic etiology of EV. Together with the recent 
discovery of RhoH deficiency, they implicate T cells in 
the control of skin-tropic oncogenic human EV-HPVs. 
 
 
465 TREC NEWBORN SCREENING IN 
CALIFORNIA REVEALS A WIDE SPECTRUM 
OF T CELL LYMPHOPENIC DISORDERS 

A. Kwan1, J. Church2, M. Cowan1, T.B. Moore3, N. 
Kapoor4, E.R. Stiehm5, M. Porteus6, S. McGhee7, F. 
Lorey8, J.M. Puck1 
1Pediatrics, University of California, San Francisco, 
2Clinical Immunology and Allergy, Children's Hospital, 
3Pediatric Hematology / Oncology, University of 
California Los Angeles School of Medicine, 4Bone 
Marrow Transplant and Research Immunology, 
Children's Hospital, 5Allergy and Immunology, 
University of California Los Angeles School of 
Medicine, Los Angeles, 6Pediatric Stem Cell 
Transplantation, 7Pediatric Allergy & Immunology, 
Stanford School of Medicine, Palo Alto, 8Genetic 
Disease Screening Program, California Department of 
Public Health, Richmond, CA, USA 

Introduction: Quantitative PCR to measure T-cell 
receptor excision circles (TRECs) in dried blood spot 
samples has been developed into an efficient screening 
test for severe combined immunodeficiency (SCID). In 
August 2010, TREC newborn screening was 
implemented in the large, ethnically diverse state of 
California.  
 
Objective: To examine the outcome of the initial 18 
months of California's TREC newborn screening 
program. 
 
Methods: TREC results, follow-up confirmatory 
immunophenotyping and clinical information were 
analyzed. 
 
Results: California has screened over 760,000 infants. 
Fewer than 0.1% of initial samples had low or 
unsatisfactory TRECs, and only 114 infants required 
follow-up flow cytometry. Of these, 33 had fewer than 
1500 naïve CD3 cells/uL: 10 had typical SCID (4 
IL2RG, 3 IL7R, 2 RAG1, 1 JAK3); 1 had Omenn 
syndrome (RAG2); 4 had variant SCID (persistent T 
lymphopenia with impaired function and no identified 
defect in a typical SCID gene); 10 had congenital 
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syndromes (chromosome 22q11 deletion, CHARGE 
syndrome, trisomy 21); and the remainder had 
secondary lymphopenia (congenital heart disease, 
hydrops, gastroschisis, prematurity). All were promptly 
evaluated by a pediatric immunologist. Those with 
SCID and Omenn syndrome, representing 1/69,000 
births, received gene diagnosis and referral for 
treatment by transplantation or gene therapy. 
 
Conclusions: TREC newborn screening permits 
unbiased discovery of the incidence and spectrum of 
SCID and related disorders, affording opportunities to 
study previously unrecognized disorders. Furthermore, 
early diagnosis through screening facilitates treatment 
and optimizes outcomes. 
 
 
771 CHARACTERIZATION OF ΓΔ T 
LYMPHOCYTES IN TΑΒ─ TΓΔ+B+NK+ SCID 
DUE TO LEAKY CD3D MUTATIONS 

B. Garcillan1, M.S. Mazariegos1, P. Fish2, M. Muñoz-
Ruiz1, J. Gil3, E. López-Granados4, M.J. Recio1, J. 
Regueiro1 
1Inmunología, Universidad Complutense, Madrid, 
Spain, 2Institute of Pathology, University Hospital 
Freiburg, Freiburg im Breisgau, Germany, 3Hospital 
Gregorio Marañón, 4Hospital La Paz, Madrid, Spain 

Introduction: CD3δ deficiency is usually associated to 
absent T lymphocytes. However, a leaky CD3D 
mutation leading to half CD3δ protein levels in 
homozygous SCID patients allowed for normal 
numbers of peripheral blood γδ T cells. 
 
Objective: To study the phenotype, function and V 
region usage of γδ T cells from two unrelated infants ex 
vivo and in vitro. 
 
Methods: Flow cytometry, cell culture and TCRD 
V01-3 spectratyping. 
 
Results: Despite their normal numbers, γδ T cells 
showed a stronger reduction of surface TCR expression 
levels (5-fold) as compared to αβ T cells (2-fold) in 
both patients. Upon CD3 triggering, both TCR isotypes 
modulated well but signalled poorly. TCRD V usage by 
γδ T cells was, however, quite normal as judged by 
spectratyping and flow cytometry, and was not 
perturbed by CMV infection, which was ascertained in 
one of the patients. The CD4─ γδ T cell subset (both 
DN and CD8+), was normally represented. In contrast, 
the CD4+ γδ T cell subset, which is marginal in healthy 
individuals (< 2%), was strongly expanded in both 
patients (30%), had an activated phenotype and could 
be grown in vitro with feeder cells. 

Conclusion: The results indicate that low CD3δ 
strongly impairs γδ TCR expression but not γδ T cell 
selection or diversity, particularly of the rare CD4+ γδ T 
cell subset. Normal CD4+ γδ T cells are frequent in fetal 
liver, poorly cytolytic compared to CD4─ γδ T cells, but 
good MHC class II- and CD4-independent B cell 
helpers. 
 
 
791 DECREASED CALCIUM SIGNALING IN 
CD4 T CELLS OF CVID IA PATIENTS 

B. Keller1, U. Salzer1, R. Dräger1, M. Schlesier1,2, J.A. 
Ragheb3, S. Gutenberger1, M. Rakhmanov1, K. 
Warnatz1 
1Centre of Chronic Immunodeficiency, 2Department of 
Rheumathology and Clincal Immunology, University 
Medical Center, Freiburg, Germany, 3Laboratory of 
Immunology, Division of Therapeutic Proteins, U.S. 
Food and Drug Administration, Bethesda, MD, USA 

Introduction: Triggering antigen receptors induces an 
increase in intracellular Ca2+ concentration and 
subsequent gene transcription leads to activation, 
differentiation and effector functions. Accordingly, 
mutations in key molecules of the Ca2+ signaling 
pathway ORAI1 and STIM1 result in 
immunodeficiency. We previously reported defective 
store operated Ca2+ entry (SOCE) upon BCR 
stimulation in mature B cells of common variable 
immunodeficiency (CVID) Ia patients. 
 
Objectives: The present study was performed to 
differentiate between a general and a B cell specific 
defect underlying the disturbed Ca2+ signaling in CVID 
Ia patients.  
 
Methods: To address this issue, SOCE was 
investigated in CD4, CD8 T cells and NK cells after 
loading the cells with Indo-1 and TCR mediated 
phosphorylation of PLCγ1 and ZAP70 was determined 
by flowcytometry. 
 
Results: While CD8 T cells and NK cells were not 
affected, TCR stimulation resulted in significantly 
decreased SOCE in CVID Ia patients' CD4 T cells 
compared to healthy controls and Ib patients. This 
defect was visible in CD45RA and CD45R0 T cells and 
arose from a significantly enlarged number of non-
responding cells despite normal upstream 
phosphorylation of ZAP70 and PLC γ1. Consistently, 
sequencing of STIM1/2 and ORAI1 did not reveal 
genetic alterations in these patients.  
 
Conclusions: Diminished Ca2+ entry in CD4 T cells 
and B cells of CVID Ia patients is probably not caused 
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by a mutation in key molecules directly involved in the 
conserved signaling pathway but rather due to a 
disturbed regulation selectively affecting CD4 T cells 
and B cells. 
 
 
821 MASSIVELY PARALLEL SEQUENCING 
FOR RAPID AND ACCURATE NEWBORN 
SCREENING OF PATIENTS WITH SEVERE 
COMBINED IMMUNODEFICIENCIES (SCIDS) - 
A NEW DIAGNOSTIC TOOL? 

E. Santos-Valente1, E. Salzer1, A. Ikinciogullari2, F. 
Dogu2, E. Förster-Waldl3, W. Gancarz1, C. Bock1, K. 
Boztug1,3 
1CeMM Research Center for Molecular Medicine of the 
Austrian Academy of Sciences, Vienna, Austria, 
2Department of Pediatric Immunology, Ankara 
University School of Medicine, Ankara, Turkey, 
3Department of Pediatrics and Adolescent Medicine, 
Medical University of Vienna, Vienna, Austria 

Introduction: Severe combined immunodeficiencies 
(SCIDs) are the most severe forms of PID. It represents 
a pediatric emergency demanding prompt diagnosis and 
treatment. Although Sanger sequencing of individual 
candidate genes enables detection of the molecular 
defects, it is expensive and labor-intensive, putting the 
patients at risk of life-threatening infections before a 
molecular diagnosis can be ascertained.  
 
Aims: We aimed to establish a fast and accurate next 
generation sequencing (NGS) based screening for SCID 
patients using a customized target capture enrichment.  
 
Methods: Thirty genes involved in SCIDs, including 
the respective splice variants and untranslated regions, 
were present in the custom-designed enrichment. From 
sample preparation to data analysis and Sanger 
validation, the whole process is completed in less than 4 
weeks. Approximately 1ug of genomic DNA are 
needed for this approach. Observed mutations are 
bioinformatically ranked according to statistical 
confidence and predicted relevance. A statistical model 
of sequencing coverage is used to confidently exclude 
mutations in genes with sufficient sequencing depth, 
which is critical for diagnosing absence of mutations 
based on NGS data.  
 
Preliminary results: The targeted enrichment is 
designed to yield a mean coverage of 99% of the 
targeted exons (range 89.8 to100%). We have used this 
method in 16 SCID patients without molecular 
diagnosis and could identify the underlying defect in 
several of them, demonstrating feasibility of this 
approach. 

Conclusions: Target next generation DNA sequencing 
approaches can be a valuable diagnostic tool for cost-
effective, fast and accurate diagnosis of the underlying 
defects in SCID patients. 
 
 
74 REGULATORY T CELL SUBSETS, T CELL 
RECEPTOR REPERTOIRE, AND 
AUTOANTIBODIES IN RAG1-DEFICIENT 
OMENN SYNDROME 

M. Madhra1, E. Mavin1, A. Grainger1, D. Barge2, X.N. 
Wang1, J. Walter3, D. Matthew3, L.D. Notarangelo3, A. 
Gennery1 
1Institute of Cellular Medicine, Newcastle University, 
2Department of Immunology, Newcastle Upon Tyne 
Hospitals NHS Trust, Newcastle upon Tyne, UK, 
3Division of Immunology, Children's Hospital Boston, 
Harvard Medical School, Boston, MA, USA 

Introduction: Thymic dysplasia in PID can result in 
lymphocytopenia, oligoclonal expansion, and restricted 
T-cell receptor (TCR) repertoires, particularly in 
Omenn syndome (OS) due to hypomorphic RAG 
mutations. Subsequent autoimmunity may result from 
impaired self-tolerance. Regulatory T-cells (Tregs) 
maintain peripheral tolerance by suppression of 
autoreactive effector T-cells. Complementary 
Treg:effector T-cell TCR mismatches may facilitate 
autoreactive T-cell escape.  
 
Objectives: To examine Treg population, repertoire 
and autoantibody profile in 2 patients with OS. 
 
Methods: Flow cytometric analysis of 24 TCR Vbeta 
families on Treg and 
 
CD4+ T-cell subsets of 2 compound heterozygous 
RAG1-deficient (p.R561C, p.R716W and p.R396C, 
R404Q) OS patients. FoxP3 and Helios+ Tregs were 
identified via intracellular antibody staining. IgG and 
IgA autoantibodies to 86 self-antigens were screened by 
a high capture fluorescence microarray.  
 
Results: FoxP3 and Helios+ Tregs were present in the 
OS patients at extremely reduced numbers. There were 
striking differences in Vbeta family usage, with absent 
families, large clonal expansions and considerable 
degrees of mismatch in Vbeta families between the 
Treg and effector T-cell repertoires compared to 
normals. Elevated levels of IgG and IgA autoantibodies 
to a restricted group of self-antigens were found.  
 
Conclusion: Very small FoxP3 and Helios+ Treg 
populations were present in the OS patients and may 
contribute to autoantibody production and immune 
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dysregulation. The data suggest that mismatches 
between a restricted CD4+ T cell and Treg TCR Vbeta 
repertoire due to thymic dysfunction may in part 
account for the autoimmune phenomena in OS. 
 
 
327 MOLECULAR SIGNATURE OF THE T-
CELL COMMITMENT IN AN IN VITRO THREE-
DIMENSIONAL ORGANOID MIMICKING THE 
THYMIC MICROENVIRONMENT 

L. Palamaro1, V. Guarino2, G. Scalia3,4, D. Antonini3, 
L. De Falco3, G. Bianchino5, A. Fusco1, R. Romano1, 
V. Grieco5, C. Missero3, L. Del Vecchio3,4, L. 
Ambrosio2, C. Pignata1 
1Department of Pediatrics, “Federico II” University of 
Naples, 2Institute of Composite and Biomedical 
Materials (IMCB-CNR), 3CEINGE Biotecnologie 
Avanzate, 4Department of Biochemistry and Medical 
Biotechnology, “Federico II” University, Naples, 
5Molecular Oncology Unit, IRCCS, CROB, Rionero in 
Vulture, Potenza, Italy 

Introduction: In humans, the thymus is the primary 
lymphoid organ able to support the development of T 
cells through its three-dimensional (3D) organization of 
the thymic stromal cells (TSCs). A remarkable number 
of similarities is shared between the thymic epithelial 
cells (TECs) and skin-derived keratinocytes, which 
express the FOXN1 transcription factor as well. 
 
Objective: To evaluate the role of the keratinocytes, 
seeded with fibroblasts on the 3D poly-ε-caprolactone 
(PCL) scaffold, to replace TECs in supporting the T-
cell differentiation from hematopoietic stem cells 
(HSCs).  
 
Methods: The PCL scaffold was seeded with skin 
derived cells and the 3D structure was studied by 
Scansion-Electron-Microscopy. Positively selected 
CD34+ HSCs (>80%) were cultured in the composite 
for 5 weeks. The immunophenotypic and molecular 
characterizations of cells differentiating in the scaffold 
were evaluated by cytometry and real-time PCR. 
 
Results: Fibroblasts and keratinocytes adhered and 
were spatially organized on the surface of the inner 
pores of the material. By the 3rd week, CD34+ cells 
disappeared and CD7+CD1a+ cells were de novo 
generated. In keeping with the immunophenotypic data, 
we found that Ikaros was expressed in CD34+ cells, 
TAL1 was down-regulated and Spi-B up-regulated in 
the cellular suspension, consistently with a T-cell 
lineage commitment. Moreover, PTCRA and RAG2 
expression was detected, indicating that a recombinant 

activity, required for the generation of a T-cell receptor 
repertoire, did occur. 
 
Conclusions: In the multicellular biocomposite, 
containing skin-derived elements in the absence of 
thymic stroma, HSCs do start differentiating toward a 
T-cell lineage commitment, although a full maturation 
process is not achieved. 
 
 
472 TANDEM MASS SPECTROMETRY BUT 
NOT TREC LEVELS IDENTIFIES DELAYED-
ONSET AND LATE-ONSET ADA-DEFICIENCY 
ON DRIED BLOOD SPOT TAKEN AT BIRTH 

C. Canessa1, F. Lippi1, G. la Marca2, F. Romano1, E. 
Giocaliere2, L. Bianchi1, M. Resti3, C. Azzari1 
1Pediatric immunology Anna Meyer Children's 
University Hospital, 2Department of Pharmacology, 
3Pediatrics Anna Meyer Children's University Hospital, 
University of Florence, Florence, Italy 

Introduction: Both TREC analysis and tandem-mass 
spectrometry (tandem-MS) on dried blood spots taken 
at birth (DBS) identify early-onset ADA-SCID. Within 
a population-based newborn screening using both 
methods, tandem-MS showed increased levels of both 
adenosine (6.9µmol/L: n.v. < 1.5µmol/L) and 2'-
deoxyadenosine (1.23µmol/L: n.v. < 0.07µmol/L), in a 
DBS obtained from a healthy newborn. The levels of 
the two metabolites were approximately 50 times lower 
than those of classical ADA-SCID patients but levels 
were 4 times and 17 times those of normal controls, so 
suggesting late-onset ADA deficiency. TREC levels 
were however normal. 
 
Objective: To evaluate whether tandem-MS and/or 
TREC analysis can identify delayed and late-onset 
ADA-SCID in DBS within a newborn screening 
program. 
 
Methods: Immunological function, ADA activity and 
ADA gene sequence were evaluated. Tandem-MS and 
TREC analysis in whole blood of 8 ADA-SCID carriers 
and on stored DBS obtained at birth from 3 delayed-
onset ADA-SCID patients were performed. 
 
Results: Immunological tests were normal. ADA 
activity was 4%. Genetic analysis demonstrated 
compound heterozygosity. The mutated ADA enzyme 
expressed in E.coli showed heat instability.  
 
Adenosine levels were normal and 2'-deoxyadenosine 
was undetectable in 8 ADA-SCID carriers and were 
similar to P1's values in the DBS from 3 delayed-onset 
ADA-SCID patients. TREC analysis was normal in the 

J Clin Immunol (2012) 32 (Suppl 1):S1–S379



 
311 

 

8 carriers and normal at birth in all delayed-onset ADA 
deficient patients. 
 
Conclusions: The similarity with the 3 patients, make 
predict that P1 will evolve in the future to ADA-SCID. 
Delayed and late-onset ADA-SCID can be identified at 
birth by tandem-MS but not by TREC analysis. 
 
 
544 PREFERENTIAL ADVANTAGE TO CD8+ T 
CELL DIFFERENTIATION UPON REVERSION 
OF AN IL2RG MUTATION IN COMBINED 
IMMUNODEFICIENCY 

T. Kuijpers1, E. van Leeuwen2, B. Barendregt3, P. 
Klarenbeek2, D. aan de Kerk2, P. Baars2, M. Jansen2, R. 
van Lier4, M. van der Burg3 
1Pediatric Hematology, Immunology & Infectious 
Disease, 2Exp Immunology, Academic Medical Center 
(AMC), Amsterdam, 3Immunology, Erasmus MC, 
University Medical Center, Rotterdam, 4Sanquin 
Research, and Landsteiner Laboratory, Academic 
Medical Center, University, Amsterdam, The 
Netherlands 

Mutations in the common gamma chain (CD132) lead 
to B+T−NK− X-linked severe combined 
immunodeficiency (XSCID), as a consequence of 
unresponsiveness to common gamma chain cytokines 
such as IL-2, IL-7 and IL-15. Spontaneous reversion of 
a genetic mutation is an extremely rare event and poses 
a diagnostic challenge.  
 
We report a 6-year-old boy with normal lymphocyte 
counts, suffering from recurrent pneumonia and 
disseminated mollusca contagiosa. Since proliferative 
responses of T cells and NK cells to the cytokines IL-2, 
IL-7, and IL-15 were impaired, we performed IL2RG 
gene analysis, showing a heterozygous mutation in the 
presence of a single X-chromosome. The reversion 
predominated in part of the CD8+ T cells and increased 
over time. The p.Tyr219Asn substitution resulted in 
defective CD132 expression, whereas the revertant 
CD8+ T cells showed normal expression. The CD8+ T 
cells showed a diverse T-cell receptor repertoire.  
 
In conclusion, a variant clinical phenotype in the 
absence of any T cell shortage was caused by a novel 
IL2RG mutation and accumulation of gene reverted 
CD8+ T cells. Our data indicate that selective subset 
outgrowth may occur following reversion at the level of 
committed T progenitor cells with a longstanding effect 
on the circulating T cell revertants. 
 
 

546 PRIMARY IMMUNE DEFICIENCIES 
REVEAL THE ROLE OF STAT1 AND STAT3 IN 
THE ACTIVATION AND DIFFERENTIATION 
OF HUMAN CD8+ T CELLS 

M. Ives1, C. Ma1, U. Palendira1, M.A. French2, S. 
Choo3, J. Smart4, M. Wong5, P.D. Arkwright6, D.A. 
Fulcher7, M.C. Cook8, J.-L. Casanova9,10, S.G. Tangye1, 
E.K. Deenick1 
1Garvan Institute of Medical Research, Darlinghurst, 
NSW, 2Department of Clinical Immunology, Royal 
Perth Hospital, Perth, WA, 3Department of Allergy and 
Immunology, 4Depttment of Allergy and Immunology, 
Royal Children's Hospital, Melbourne, VIC, 5The 
Children's Hospital at Westmead, Sydney, NSW, 
Australia, 6Royal Manchester Children's Hospital, 
University, Manchester, UK, 7Deaprtment of 
Immunology, Institute of Clinical Pathology and 
Medical Research, Westmead, 8John Curtin School of 
Medical Research, Canberra, NSW, Australia, 
9Laboratory of Human Genetics of Infectious Diseases, 
University Paris Descartes, Paris, France, 
10Laboratory of Human Genetics of Infectious Diseases, 
The Rockefeller University, New York, NY, USA 

Introduction: The capacity of CD8+ T-cells to control 
infections and mediate anti-tumour immunity relies on 
the development of effector and memory T-cells. These 
events are regulated by multiple signals including those 
provided by TCR stimulation, co-stimulatory molecules 
and cytokines. Growing evidence indicates a role for 
IL-21 as a potent inducer of CD8+ T-cell effector 
function and memory. However, IL-21 activates 
multiple signaling pathways including STAT1, STAT3 
and AKT, and it remains unclear, which of these 
pathways mediates the effects of IL-21 on CD8+ T-
cells. 
 
Objective: To determine the role of STAT1 and 
STAT3 in IL-21 signaling in CD8+ T-cells. 
 
Methods: Human monogenic primary 
immunodeficiencies provide a unique opportunity to 
assess the requirements for particular molecules as 
regulators of human CD8+ T-cells. Autosomal 
dominant-hyper IgE syndrome (AD-HIES) and 
Mendelian susceptibility to mycobacterial disease 
(MSMD) are caused by mutations in STAT3 and STAT1 
respectively. We have used lymphocytes from these 
patients to assess the roles of STAT1 and STAT3 in 
CD8+ T-cell differentiation in vivo and in IL21-
mediated activation of CD8+ T-cell function in vitro.  
 
Results: Patients with STAT3 mutations and not 
STAT1, exhibited reduced memory CD8+ T-cell subsets 
ex vivo, indicating that STAT3 signals are required for 
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regulating the memory cell pool. Furthermore, in vitro 
experiments revealed a role for STAT3, downstream of 
IL21 in the acquisition of cytotoxic machinery and a 
role for STAT1 in the proliferation naïve CD8+ T-cells.  
 
Conclusions: These defects in CD8+ T-cell 
differentiation and effector function may contribute to 
increased susceptibility of AD-HIES patients to 
lymphoma. 
 
 
575 DOUBLE NEGATIVE T LYMPHOCYTES IN 
HUMAN CD8Α DEFICIENCY ARE 
REPLICATIVELY EXHAUSTED CELLS WITH 
TENDENCY TO APOPTOSIS  

E. Paz-Artal1, C. Aquilino1, E. Mancebo1, I. Bernardo1, 
L.M. Allende1, J.M. Guerra-Vales2, J. Ruiz-Contreras3, 
P. Talayero1, S. Lermo1 
1Servicio de Inmunología.Grupo de Investigación en 
Inmunodeficiencias e Inmunología del Trasplante, 
2Servicio de Medicina Interna, 3Servicio de Pediatría, 
Hospital 12 de Octubre, Madrid, Spain 

Introduction: Human CD8 immunodeficiency shows 
absence of CD8 + T lymphocytes and augmentation of 
CD3+CD4- CD8- (DN) T cells. DN lymphocytes are 
cytotoxic and memory or memory / effector cells, 
whereas naïve population is underrepresented. Patients 
DN cells are less than their CD8 + controls counterparts.  
 
Objectives: To analyse proliferation and survival of 
DN lymphocytes in two CD8-deficient unrelated 
patients. 
 
Methods: Proliferation was in vitro evaluated by CFSE 
dilution and TRECS measurement by q-PCR after 
separation of DN cells. Apoptosis was tested by anexin-
IP labeling.  
 
Results: Proliferation in DN cells vs. control CD8+ T 
cells was diminished: 48 % vs 84% (PHA 5µg/ml), 
60% vs 88% (PHA 10 µg/ml), 67% vs 90% (PHA 
5µg/ml + IL2 30u/ml), 61% vs 86% (ConA 10 µg/ml). 
TRECs content in DN cells was much lower than in 
control CD8 + cells (P1 = undetectable, P2 = 60, C= 
2144 ± 1488 TRECs /mg DNA). Early apoptotic 
(anexin+ IP-) DN cells number was higher than their 
control CD8+ cells counterparts in baseline conditions 
(9.4 % vs 5%), but similar after 5 days of culture with 
or without stimulus. Late apoptotic (anexin+IP+) DN 
cells were similar to CD8+ control cells at basal 
conditions and after 5 days of culture without stimulus. 
Addition of PHA+IL2 increased DN cells mortality to 
57 % vs 13 % in control CD8+cells.  

Conclusion: Dilution of TRECS, low proliferation and 
tendency to apoptosis suggest senescence of the DN 
population, maybe caused by successive viral 
encounters and alteration of thymopoiesis. 
 
 
580 SIMILAR N-TERMINAL TRUNCATING 
RAG1 MUTATIONS GIVE RISE TO A BROAD 
SPECTRUM OF CLINICAL PHENOTYPES 

H. IJspeert1,2, G.J. Driessen2, N.G. Hartwig2, B. 
Wolska3, K. Kalwak4, A. Pituch-Noworolska5, I. 
Kondratenko6, J.M. van Montfrans7, A. Krasowska5, E. 
Mejstrikova8, A.C. Lankester9, A.W. Langerak1, D.C. 
van Gent10, J.J.M. van Dongen1, M. van der Burg1 
1Immunology, Erasmus MC, 2Pediatrics, Erasmus MC, 
University Medical Center, Rotterdam, The 
Netherlands, 3Immunology, The Children's Memorial 
Health Institute, Warszawa, 4Pediatric Hematology, 
Oncology and Bone Marrow Transplantation, Wroclaw 
Medical University, Wroclaw, 5Clinical Immunology, 
Polish-American Institute of Pediatrics, Jagiellonian 
University Medical Collige, Krakow, Poland, 6Clinical 
Immunology, Russian State Children's Hospital, 
Moscow, Russia, 7Pediatric Immunology and Infectious 
Diseases, University Medical Center Utrecht and 
Wilhelmina Children's Hospital, Utrecht, The 
Netherlands, 8Pediatric Hematology and Oncology, 
Teaching Hospital Motal and 2nd Medical School, 
Charles University, Prague, Czech Republic, 
9Pediatrics, Leiden University Medical Center, Leiden, 
10Cell biology and Genetics, Erasmus MC, University 
Medical Center, Rotterdam, The Netherlands 

Introduction: V(D)J recombination takes place during 
lymphocyte development in order to generate a diverse 
immune repertoire of T and B cell receptors. The 
process is initiated by the recombination activating 
genes 1 (RAG1) and RAG2. Mutations in these genes 
disturb V(D)J recombination and give rise to a broad 
spectrum of clinical presentations depending on the 
type of mutation.  
 
Objective: To study the effect of two similar N-
terminal truncating mutations in RAG1 in a series of 21 
patients.  
 
Method: Evaluation of clinical data, T and B cell 
characteristics.  
 
Results: In a series of 21 patients we identified two 
similar RAG1 mutations (c.519delT and 
c.delA368/A369) resulting in identical N-terminal 
truncated RAG1 proteins with residual recombination 
activity. These patients presented with 5 different 
clinical presentions: T-B- SCID, Omenn syndrome, 
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RAG deficiency with γδ T-cell expansion, leaky SCID, 
and RAG deficiency with CD4 cytopenia and thymus 
hypoplasia. Since all patients have similar mutations, 
factors other than residual RAG1 activity should 
contribute to the clinical presentation. However, the 
type of infections and T and B cell characteristics were 
similar for all patients, irrespective of the clinical 
phenotype.  
 
Conclusion: This study showed that in case of a RAG1 
mutation with residual V(D)J recombination activity, 
the mutation cannot predict the clinical presenation, 
which corroborates previous assumptions. We therefore 
hypothesize that the difference in clinical presentation 
is caused by differences in the (limited) immune 
repertoire and the degree of immune dysregulation. We 
are currently testing this hypothesis via deep 
sequencing of the immune repertoire. 
 
 
241 NON-HOMOLOGOUS END-JOINING 
DEFECTS WITHIN DNA-REPAIRING DEFECTS: 
WIDE CLINICAL SPECTRUM AND OUTCOME 
IN A TERTIARY SINGLE HOSPITAL 

R. Ruiz-Garcia1, M.J. Recio2, N. Dominguez-Pinilla3, 
E. Mancebo1, A. Martínez-Feito1, S. Mora1, R. 
Ramirez-Muñoz2, M. Menchen1, M.J. Diaz-
Madroñero1, J.R. Regueiro2, J. Ruiz-Contreras3, E. Paz-
Artal1, L. Allende-Martinez1, L.I. Gonzalez-Granado3 
1Immunology, Hospital 12 de Octubre, 2Immunology, 
Universidad Complutense, 3Pediatrics, Hospital 12 de 
Octubre, Madrid, Spain 

Introduction: There is a lack of clinical data and 
follow up in patients with non-homologous end joining 
(NHEJ) deficiencies. 
 
Objective: Report of a wide clinical spectrum and the 
follow up data of DNA-repairing defects in three 
patients diagnosed in a tertiary single hospital in 
Madrid, Spain. 
 
Methods: Review of clinical charts pre/post HSCT, 
identification of molecular defects after FOCI analysis 
in cultivated fibroblasts. Immunological data pre-HSCT 
and postHSCT when feasible are shown. 
 
Results: Two of the patients were diagnosed upon 
Omenn syndrome (OS) suspicion. Physical exam and 
FOCI analysis guided molecular gene sequencing in 
two of them. The other one represented a leaky defect 
in Artemis. CsA improved skin appearance 
dramatically in the patient with OS. Clinical and 
immunological data are shown in Table 1.  
 

AGE AT ONSET PT 1. Newborn 
PT 2. 
3month-
old 

PT 3. 2 year 
old 

Clinical Data and 
Infectious 
complications 

Microcephaly 
Bird-Like face 
Ommen 
syndrome 
Protracted 
Diarrhea 
Infections:Gra
mpositive 
(CoNS, 
Lactococcus) 
Sepsis, 
Candidemia 

Microcep
haly Bird-
Like face 
Ommen 
syndrome 
Infections:
None 

Thriving 
failure 
Infections:Pseu
domonal 
sepsis. 
Recurrent 
acute otitis 
media 

LYMPHOCYTE 
COUNT (uL) 

460 9171 752 

Lymphocytes T/B/NK 
(uL) 

354/6/23 
8896/18/1
83 

519/2/218 

CD3+CD4+/CD3+CD8
+(uL) 

129/207 
3302 / 
5503 

338/143 

CD3+CD4+CD45RA+
CD31+(%) 
CD4+CD45RA+/CD45
RO+(uL) 

Not available ( 
% ) 5/115 

1%(contro
l59%) 
37/3210 

2% (control 
44%) 11/258 

CD3+HLA-DR+ (uL) / 
TcRVb repertoire 

290 / Very 
restricted 

5594 / 
Restricted 

113 / Slight 
restricted 

Proliferative assay 
(CD3/CD3+CD28/PH
A/Iono+PMA) 

Absent Absent 
Decreased 
(1/3control) 

GENE DEFECT Artemis DNALig4 Artemis 

Treatment(HSCT?) % 
Outcome 

Death Pre-
HSCT 

CsA 
(With 
improvem
ent of 
Omenn 
Sy)RIC. 
Matched 
cord 
transplant
ation 

HSCT pending

[Clinical & Immunological Data] 
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[FOCI] 

 
Conclusions: Promptly clinical suspicion, 
immunological and molecular characterization, FOCI 
analysis and early HSCT may improve outcomes in this 
rare group of T-B-NK+ SCID patients. Reduced 
conditioning in DNALigase IV may provide a 
successful engrafment free of GVHD, with adequate 
achievement of development milestones. 
 
 
409 UTILISATION OF NEXT GENERATION 
SEQUENCING (NGS) WITHIN A CLINICAL 
SERVICE LABORATORY TO INTERROGATE 
GENES IN PATIENTS WITH SEVERE 
COMBINED IMMUNODEFICIENCY (SCID) 

S. Drury1, C. Bacchelli2, L. Jenkins1, P. Beales2, H.B. 
Gaspar3, C.M. Cale3, N. Lench1, K. Gilmour3 
1NE Thames Regional Genetics Service, Great Ormond 
Street Hospital NHS Trust, 2GOSgene, Institute of Child 
Health, 3Immunology, Great Ormond Street Hospital, 
London, UK 

Introduction: Many SCID patients present with similar 
clinical and laboratory findings and a number of genes 
may be sequenced before identifying the defective 
gene, which is time and resource inefficient.  

Objectives: To determine the most sensitive, specific, 
reliable, cost effective, and time efficient NGS method 
for identifying genetic defects in SCID patients and its 
applicability to routine diagnostics.  
 
Methods: DNA libraries from 10 patients representing 
15 known mutations and 10 patients with genetically 
undefined SCID were prepared using SureSelect 
capture of 35 known SCID genes and sequenced on the 
Roche Junior and Illumina MiSeq platforms (6/15 run 
on both). Exome sequencing was also undertaken on 
the unknown SCID patients, with analysis being 
confined to known SCID genes (n=89). Detection of 
mutations, coverage, reagent costs and time (excluding 
analysis) were analysed to determine which technology 
is most suitable for a clinical laboratory. For all 
methods, results will be confirmed by Sanger 
resequencing and protein/functional assays. 
 
Results: Preliminary data is shown below (based on 10 
patients with known mutations); final data will be 
available August 2012. 
 

Method 

Laboratory 
time (days; 
excluding 
analysis) 

Cost/sample 
Coverage 
of test 
genes 

Detected 
test 
mutations 
(at ≥30x 

Custom 
SureSelect+Roche

8 £350 0X-28X No (2/10) 

Custom 
SureSelect+MiSeq

6 £165 
151X-
343X 

Yes 
(11/11) 

Haloplex + MiSeq 3 £210 Underway Underway 

Exome 
sequencing 

42 £1250 Underway Underway 

[NGS Data] 

 
Conclusions: Preliminary results suggest that targeted 
resequencing using MiSeq is fast and cost effective for 
routine diagnostics of the molecular cause of SCID. 
 
 
441 A NOVEL STAT1 MUTATION 
RESPONSIBLE FOR CHRONIC 
MUCOCUTANEOS CANDIDIASIS 

L. Martinez-Martinez1, P. Fuentes-Prior2, E. Herrera-
Ramos3, M.V. Rubiales1, M. Lopez-Rodriguez3, M. 
Barnadas4, I. Badell5, C. Rodriguez-Gallego3, O. de la 
Calle-Martin1 
1Immunology, Hospital Sant Pau - UAB, 2Molecular 
Basis of Disease, Institute for Biomedical Research 
Sant Pau, Barcelona, 3Immunology, Hospital 
Universitario Dr. Negrín, Las Palmas de Gran 
Canaria, 4Dermatology, 5Pediatrics, Hospital Sant Pau 
- UAB, Barcelona, Spain 
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Introduction: Several genetic defects have been 
recently associated with chronic mucocutaneos 
candidiasis (CMC). The latest are autosomal dominant 
(AD) STAT1 gain-of-function mutations. These 
mutations affect the coiled-coil domain and result into 
an increased phosphorylation of STAT1, leading to a 
defect in Th17 cell responses. 
 
Aims: To characterize functional, molecular and 
genetically a family with isolated CMC. 
 
Methods: A non-consaguineous family, the father and 
his two sons, presented recurrent oral thrush and ocular 
affectation since early childhood. We quantified Th17 
cells and responses against Candida albicans and anti-
CD2+anti-CD28 antibodies. IL-17F and STAT1 genes 
were sequenced. STAT1 and phosphorylated-STAT1 
molecules were analyzed by western blot. 
 
Results: The three patients had reduced levels of Th17 
cells. The father did not respond to C. albicans, either 
in terms of proliferation or IL-17A production. After 
stimulation, the patient presented high levels of IL-4 
and IFN-γ and low levels of IL-6 and IL-17A. Analysis 
of STAT1 showed a heterozygous substitution 
(p.K298N) in the three affected members. The mutation 
has not been previously described and it is not present 
in healthy controls. The residue K298 is located in the 
coiled-coil domain of STAT1 and it is strictly 
conserved from fish to human. Determination of 
phosphorylated STAT1 showed that the patient had 
increased phosphorylation levels after IFN-γ 
stimulation, and increased IFN-γ-mediated responses 
measured as IP-10 production. Interestingly, there was 
a basal phosphorylation in absence of stimuli, 
suggesting a constant activation of STAT1. 
 
Conclusions: We report a novel STAT1 gain-of-
function mutation (p.K298N) responsible for AD-CMC 
in this family. 
 
 
462 THYMECTOMY IN EARLY CHILDHOOD: 
IMMUNOSENESCENCE IN LATER LIFE? 

M. Prelog1, M. Zlamy2, R. Würzner3, R. Geiger2 
1Department of Pediatrics, University, Wuerzburg, 
Germany, 2Department of Pediatrics, 3Section of 
Hygiene and Medical Microbiology, Medical 
University, Innsbruck, Austria 

Initroduction and objective: The study was aimed to 
investigate whether thymectomy in early childhood due 
to cardiac surgery may lead to alterations of peripheral 
naive T-cells as found in immunosenescent elderly 
people.  

Methods: 43 patients who had thymectomy >15 years 
ago, 19 healthy, age-matched controls (HC) and 9 HC 
aged >60 years were included. Indicators of T-cell-
immunosenescence were studied: proportions of 
peripheral CD45RA+CD27+CCR7+ naive T-cells, the 
T-cell-receptor-excision-circles (TRECs) as markers for 
recent thymic emigrants (RTE, 
CD45RA+CD127+CD31+), Ki67-expression as a 
marker of peripheral replication, T-cell-receptor (TCR) 
diversity and IL-7 as a proliferative cytokine for T-
cells.  
 
Results: Naive T-cells of TP were significantly 
decreased compared to HC but still higher than HC>60 
years. In TP, total counts of RTE were almost equal to 
HC>60 years. Proportions of intestinal derived 
CD127+CD103+ naive CD8+ T-cells were significantly 
increased in TP compared to HC and HC>60 years. TP 
demonstrated significantly lower TRECs in naive T-
cells which correlated with time post thymectomy and a 
higher percentage of Ki67-expresssing naive T-cells. 
IL-7 levels of TP were similar to HC>60 years. TP 
showed less polycloncal TCR distribution than HC.  
 
Conclusions: The findings indicate that changes of the 
peripheral naive T-cell subset in TP may resemble the 
findings of immunosenescent elderly persons after 
thymic involution. The peripheral naive T-cell-
homeostasis after thymectomy is maintained mainly by 
extrathymic expansion of pre-existing naive T-cells to 
compensate the diminished thymic output. The 
pathophysiological role of these alterations, such as 
infectious complications or autoimmunity in later life, 
has to be determined in long-term follow-up. 
 
 
781 NEONATAL SCREENING FOR SEVERE 
COMBINED IMMUNODEFICIENCY IN ISRAEL 
- ´TREC IN REAL-TIME´ 

A. Lev1, R. Somech1, A.J. Simon2, D. Korn1, B.Z. 
Garty3, N. Amariglio2, G. Rechavi2, S. Almashanu4, J. 
Zlotogora4, A. Etzioni5 
1Pediatric Department, Immunology Unit, Edmond and 
Lily Safra Children's Hospital, Sheba Medical Center, 
2Sheba Cancer Research Center, Sheba Medical 
Center, Tel Hashomer, Ramat Gan, 3Department of 
Pediatrics B, Schneider Children's Medical Center of 
Israel, Schneider Children's Medical Center, Petah 
Tiqwa, 4Department of Community Genetics, Public 
Health Services, Ministry of Health, Ramat Gan, 
5Meyer's Children Hospital, Rappaport Faculty of 
Medicine, The Technion, Haifa, Israel 

Introduction: Enumeration of the T cell receptor 
excision circles (TRECs) copy numbers was implanted 
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recently as a neonatal screening assay for SCID and T 
cell lymphopenia. Enumeration of the kappa-deleting 
recombination excision circles (KRECs) can be used, 
similarly, for early assessment of B cell lymphopenia. 
We studied TRECs and KRECs in the original Guthrie 
cards as well as in peripheral blood of SCID patients 
and healthy controls.  
 
Patients and methods: Seven SCID and one pure B 
cell immunodeficient patients born in Israel were 
included in this study. TRECs and KRECs in peripheral 
blood upon diagnosis and in original neonatal Guthrie 
cards from patients and healthy newborns were 
analyzed using RQ-PCR.  
 
Results: All SCID patients presented during infancy 
with features suggestive of immunodeficiency. Mean 
age of their presenting symptoms was 3.1+2.4 months 
yet diagnosis of SCID was made only 4.1+2.9 months 
later. In all SCID patients, TRECs were undetectable or 
significantly low during their clinical diagnosis and in 
their originally stored Guthrie cards, irrespective to the 
amount of their circulating T cells. KRECs were 
undetectable in 6 SCID patients who displayed in 
addition to their T cell lymphopenia, B cell 
lymphopenia and in a patient with pure B cell 
immunodeficiency.  
 
Conclusion: A sensitive and specific screening test for 
SCID is available by mean of quantifying TRECs. B 
cell lymphopenia can be screened by mean of 
quantifying KRECs. Neonatal screening for SCID is 
permissible and can be used for the early diagnosis, 
treatment and improve outcome of such patients. 
 
 
785 SEVERE SMARCAL1 NOVEL MUTATION 
ASSOCIATES WITH A CHROMOSOMAL 
BREAKAGE PHENOTYPE IN SCHIMKE 
PATIENT  

A.J. Simon1, D. Korn2, A. Lev2, Y. Lerenthal1, R. 
Somech2 
1Sheba Cancer Research Center, Sheba Medical 
Center, Tel Hashomer, 2Pediatric Department, 
Immunology Unit, Edmond and Lily Safra Children's 
Hospital, Sheba Medical Center, Ramat Gan, Israel 

Syndromes of chromosomal instability (CIN) are a 
group of heterogeneous inherited genetic diseases 
presenting common features of increased cellular 
sensitivity to genotoxic stress causing DNA damage 
and resulting in abnormal high levels of chromosome 
breakages and rearrangements. These syndromes share 
defects in the DNA damage response (DDR) and 
common clinical features of immunodeficiency, neuro-

developmental delay and skeletal abnormalities. Here 
we report the first evidence of intrinsic chromosomal 
instability in a severe SMARCAL1-deficient patient 
with a typical picture of Schimke immuno-osseous 
dysplasia (SIOD), including cell-mediated 
immunodeficiency, neurodevelopmental impairment, 
spondyloepiphyseal dysplasia (SED), growth 
retardation and nephrotic syndrome. Unlike other 
Schimke pateints worldwide our patient displayed a 
significant chromosomal breakage. Whole exom 
sequencing excluded other potential genetic defects to 
explain this aberration, therefore pointed to her 
SMARCAL1 novel compound heterzogote mutation as 
an intrinsic cause for the chromosomal defect. Survival 
assays performed on both, patient´s fresh PBMCs and 
immortalized fibroblasts showed significantly increased 
chromosomal breakage events after diepoxybutane 
(DEB) and hydroxyurea (HU) challenges, respectively. 
Moreover, patient´s cells did not appear sensitive to 
ionizing radiation. These results suggest a specific role 
for SMARCAL1 in maintaining genome integrity 
during replication, rather than specifically repairing 
radiation-induced double strand breaks (DSBs). This is 
in consistent with the recently outlined role of 
SMARCAL1 in DNA damage response. Thus we 
suggest that karyotype and chromosomal fragility tests 
should be considered in Schimke patients as well as in 
other immunodeficient patients presenting 
neurodevelopmemental delay and growth retardation. 
 
 
816 MUTATION IN THE DNA-BINDING 
REGION OF STAT1 IS ASSOCIATED WITH 
AUTOSOMAL DOMINANT CANDIDIASIS 

L. Schejbel1, A.-C. Lundstedt1, L.P. Ryder1, H.V. 
Marquart1, M. Ifversen2, K. Müller2, C. Heilmann2, P. 
Garred1 
1Laboratory of Molecular Medicine. Dept. of Clinical 
Immunology, Section 7631, 2Dept. of Paediatrics, 
University Hospital, Copenhagen, Denmark 

Introduction: Autosomal dominant chronic 
mucocutaneous candidiasis (AD CMC) is characterised 
by a hereditary tendency to severe chronic or repeated 
infections with Candida albicans. Recently, 
hypermorfic mutations in the coil-coil domain of 
STAT1 were reported in several families with AD CMC 
(Liu et al. JEM 2011, Veerdonk et al. NEJM 2011).  
 
Objective: To investigate mutations in STAT1 in a 
Danish family with five AD CMC affected family 
members from three generations. 
Methods: Microsatellite analyses with the marker 
D2S1350 on DNA, and Sanger sequencing of STAT1 
on cDNA were performed.  
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Results: The microsatellite analysis revealed a possible 
linkage of STAT1 to CMC in the family. Sequencing of 
STAT1 showed heterozygosity for two mutations 
affecting the same amino acid and causing a shift of 
Alanine to Phenylalanine (Ala402Phe) in the DNA-
binding domain of STAT1. The mutations are not 
previously described, they are not known in the NCBI 
SNP database and they were not found in the healthy 
brother or among 88 healthy Danish blood donors. 
Alanine in codon 402 of STAT1 is conserved among 
several species including H.sapiens, C.lupus, B.taurus, 
M.musculus, R.norvegicus, G.gallus and D.rerio. 
 
Conclusions: Our results show a linkage between the 
Ala401Phe mutations and AD CMC in a Danish family. 
This is the first presentation of mutations outside the 
coil-coil domain of STAT1 linked to AD CMC. The 
impact of the mutation on STAT1 phosphorylation and 
the effect on the cytokine response to Candida albicans 
are under investigation and will be presented. 
 
 
44 ABNORMALITIES OF CYTOKINE 
PRODUCTION IN DOCK8-DEFICIENT 
PATIENTS 

W. Al-Herz1, R. Ragupathy2 
1Pediatrics, 2Microbiology, Faculty of Medicine, 
Kuwait University, Kuwait, Kuwait 

Introduction: DOCK8-deficient patients are prone to 
develop atopy and recurrent infections. 
 
Objective: Determine cytokine production by PBMC in 
DOCK8-deficient patients (n = 5 patients).  
 
Method: Culture supernatants were tested by ELISA 
after stimulation with PHA. 
 
Results: PBMC from patients secreted significantly 
lower amounts of IL-2, TNF-a and IFN-g than those 
from controls in response to stimulation with PHA 
(Figures: Mean & 95% Confidence Intervals). 
However, they secreted comparable amounts of IL-4.  

 

 
[Fig_1] 

 

 
[Fig_2] 

 

 
[Fig_3] 

 
We calculated the means of the secreted cytokines and 
then calculated the ratios of the mean levels of IL-4 to 
the other three cytokines tested. DOCK8-deficient 
patients had higher ratios than controls indicating a 
selective Th2 bias [(IL-4:IL-2 ratio was 0.19 in patients 
vs. 0.086 in controls), (IL-4:IFN-g ratio was 107.2 in 
patients vs. 3.2 in controls) and (IL-4:TNF-α ratio was 
0.187 in patients vs. 0.069. in controls)]. 
 
Conclusions: The abnormalities of cytokine production 
and selective Th2 bias may help explain the 
usceptibility to infections and atopy in DOCK8-
deficient patients. 
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624 NAIVE-LIKE REGULATORY CD4 T-CELLS 
IN ADULTS SUBMITTED TO THYMECTOMY 
EARLY IN LIFE 

A.S. Albuquerque1, S.L. Silva1, A.I. Pinheiro1, R. 
Anjos2, M. Abecasis2, R.M.M. Victorino1,3, A.E. Sousa1 
1Unidade de Imunologia Clínica, Instituto de Medicina 
Molecular, Faculdade de Medicina, Universidade de 
Lisboa, 2Departamento de Cirurgia Cardíaca, Hospital 
de Santa Cruz, 3Medicina 2, Hospital de Santa Maria, 
Centro Hospitalar Lisboa-Norte, Lisbon, Portugal 

Introduction: Human regulatory T-cells (Treg) include 
a naive-like CD4 T-cell subset, which is thought to be 
of thymic-origin and to continuously replenish the 
memory Treg pool.  
 
Objective: We aimed to investigate strategies 
developed by the immune system to preserve the naive-
like Treg compartment in adults submitted to 
thymectomy early in life during corrective cardiac 
surgery.  
 
Methods: The peripheral blood Treg pool from 
thymectomized and age-matched healthy adults (16 to 
25 years-old) was characterized by 8-color flow-
cytometry. Purified naïve CD4 T-cells were 
subsequently cultured for 13-days in the presence of IL-
2 or IL-7.  
 
Results: We found that thymectomized subjects 
maintained the proportion of Treg (FOXP3+), within 
total CD4 T-cells, as well as within the naive and 
memory CD4 T-cell compartments. Furthermore, the 
proportion of Treg with a naive-like phenotype 
(CD45ROneg) was not significantly altered in 
thymectomized subjects despite the reduction in non-
Treg naive cells. Importantly, absolute Treg counts 
were also preserved. Treg maintenance was not related 
to an increase in the ex-vivo frequency of cycling cells 
(KI67+). Moreover, levels of expression of markers of 
Treg differentiation (CD25, CTLA4, HLADR, and 
CD39) were similar to those found in age-matched 
adults. Finally, naive-like Treg from thymectomized 
subjects maintained the ability to expand and up-
regulate pro-survival molecules (Bcl-2) upon culture 
with either IL-2 or IL-7.  
 
Conclusions: The naive-like Treg subset appears to be 
better preserved than their non-Treg counterparts upon 
thymectomy, performed early in life. These data 
support a major contribution of peripheral mechanisms 
in Treg homeostasis. 
 
 

815 LETHAL INFLUENZA VIRUS A H1N1 
INFECTION IN TWO RELATIVES WITH 
AUTOSOMAL DOMINANT GATA-2 
DEFICIENCY 

I. Sologuren1, J. Solé-Violán2, E. Betancor3, S.-Y. 
Zhang4, C. Pérez5, E. Herrera-Ramos1, M.T. Martínez-
Saavedra1, M. López-Rodríguez1, J. Pestano3, J.J. Ruiz-
Hernández6, J.M. Ferrer2, J.L. Casanova4,7,8, J.C. 
Rodríguez-Gallego1 
1Department of Immunology, 2Intensive Care Unit, 
Hospital Universitario de Gran Canaria Doctor 
Negrín, 3Department of Biochemistry, Molecular 
Biology, Physiology, Genetics and Immunology, 
Universidad, Las Palmas de Gran Canaria, Spain, 4St 
Giles Laboratory of Human Genetics of Infectious 
Diseases, The Rockefeller University, New York, NY, 
USA, 5Department of Microbiology, 6Department of 
Internal Medicine, Hospital Universitario de Gran 
Canaria Doctor Negrín, Las Palmas de Gran Canaria, 
Spain, 7Pediatric Hematology-Immunology Unit, 
Necker Hospital, 8Laboratory of Human Genetics of 
Infectious Diseases, Institut National de la Santé et de 
la Recherche Médicale, Paris, France 

Introduction: Most individuals infected with the 2009 
pandemic H1N1 influenza A virus (IAV) (H1N1pdm) 
experienced uncomplicated flu; in a small subset of 
them, it rapidly progressed to primary viral pneumonia 
(PVP). It is not known if any inborn errors of immunity 
may underlie severe influenza. We report three relatives 
with autosomal dominant GATA-2 deficiency, two of 
whom died of severe flu. 
 
Patients: P1 and his son (P2) had a history of 
myelodysplastic syndrome and mild respiratory 
infections. They were hospitalized for PVP by 
H1N1pdm, which rapidly evolved to acute respiratory 
distress syndrome. They died at 54 and 31 year-old 
respectively.  
 
Results: The three relatives had absence of peripheral 
NK and CD20+ B cells and monocytopenia. Patients 
were heterozygous for a novel R396L mutation in 
GATA2. P1 and P2 had IgG antibodies against common 
viruses, and P1 produced normal titers of neutralizing 
antibodies against H1N1pdm. During the flu episode P1 
had a strongly increase of IFN-gamma-producing T 
cells and of IFN-g production. The Th1-related 
chemokines CXCL10 and CXCL9, as well as IFN-g, 
MCP-1 or IL-8 were strongly elevated in serum from 
P1 and P2 in the course of H1N1pdm infection. P1 as 
well as previously reported GATA-2 deficient patients 
have a deficiency of regulatory T cells (Treg). 
 
Conclusions: GATA-2 deficiency is the first described 

J Clin Immunol (2012) 32 (Suppl 1):S1–S379



 
319 

 

Mendelian inborn error of immunity underlying severe 
IAV-infection. Beside monocytopenia and DC and NK 
cell deficiency, Treg deficiency could underlie the 
exuberant IFN-g-mediated inflammatory response and 
immunopathology in the course of IAV infection in our 
patients. 
 
 
877 IL-12RB1 DEFICIENCY AND 
CRYPTOCOCCAL MENINGITIS: CASE 
REPORT 

L.P. Almeida1, Z. Khoury2, M.W. Szeszs3, T. Almeida 
Bezerra4, N.M. Orii5, D. Moraes-Vasconcelos4 
1Pathology, Faculdade de Medicina da Universidade, 
2Instituto de Infectologia Emilio Ribas, 3Mycology, 
Instituto Adolfo Lutz, 4Dermatology, 5Laboratory of 
Medical Investigation in Dermatology and 
Immunodeficiencies, Faculdade de Medicina da 
Universidade, São Paulo, Brazil 

The host immune response to C. neoformans infection 
is the result of a complex interplay between cellular and 
humoral immunity that often guarantees the control of 
infection in the immunocompetent host. Mendelian 
susceptibility to mycobacterial disease (MSMD) is 
associated to defects in the IL-12/23/IFN-gamma axis, 
leading to proneness to intracellular/intravesicular 
pathogens such as Mycobacteria, Salmonella, 
Paracoccidioides and Histoplasma species. We are not 
aware of any Cryptococcal infection in MSMD patients. 
 
Herein we describe a case of the rare association 
between IL-12Rb1 deficiency and Cryptococcal 
meningitis. CMK, 29 years-old, female, referred to our 
service with symptoms of meningitis associated to signs 
of intracranial hypertension. The CSF exam showed a 
neutrophilic pattern and Cryptococcal cells were 
identified. NMR imaging showed several 
intraparenchymal lesions. The immunological 
evaluation showed normal lymphocytes count, negative 
serology to HIV, no proliferative response to PPD 
stimuli, despite previous BCG vaccination in childhood. 
Serum immunoglobulin concentrations were normal. 
The flow cytometric evaluation of the IL-12/23/IFN-
gamma axis showed absent expression of IL-12RB1. 
We are now waiting for the molecular confirmatory 
test. The patient was treated with Amphotericin B and 
5-fluorocytosine, without an adequate response. 
Fluconazole was added to the therapy without 
significant improvement. Unfortunately IFN-gamma is 
not approved by the Brazilian Ministry of Health, so we 
tried to get it by a judicial requirement. We then started 
IFN-gamma replacement with a quick improvement and 
complete neurological recovery. We believe that this is 

the first case of the association of CD212 deficiency 
and neurocryptococcosis. 
 
 
860 TH1 AND TH2 CHEMOKINE AND 
INTRACELLULAR CYTOKINE EXPRESSIONS 
ARE CLOSELY ASSOCIATED WITH SEVERE 
COMPLICATIONS OF CHILDREN WITH CVID 

G. Aksu, E. Azarsiz, N. Karaca, N. Kütükçüler 

Pediatric Immunology, Ege University Faculty of 
Medicine, Izmir, Turkey 

Introduction: The fact that chemokine receptors-
cytokines direct lymphocyte trafficking to secondary 
lymphoid tissues, and facilitate appropriate cellular-
humoral interactions has important implications for 
disorders of the immune system. 
 
Objectives: Abnormal lymphocyte trafficking and 
uncontrolled T cell polarization may be involved in the 
pathogenesis of CVID and may help to understand the 
clinical complications of the patients. CCR4 for Th2, 
CCR5 forTh1 and CCR7 on naive T cells. IL2 -IFN-G 
are the intracellular Th1 cytokines, IL4 - IL13 are the 
Th2 cytokines studied.  
 
Aims: We aimed to associate Th1- Th2 
cytokine/chemokine profiles of CVID patients with 
clinical characteristics. 
 
Methods: All analyses were performed by flow 
cytometry ( Facscalibur,BD, Belgium).  
 
Results:  
 

Presence of granuloma 
Decreased percentage of 
CD3+CD4+CCR5+ 
lymphocytes* 

severe complications 
Increased percentage of 
CD3+CCR7+ lymphocytes* 

  
Increased percentage of 
CD3+CD4+CCR7+ 
lymphocytes* 

  
Increased percentage of 
CD3+CD8+CCR7+ 
lymphocytes* 

Presence of osteoporosis and 
delayed growth 

Decreased percentage of 
CD3+CD8+CCR7+ 
lymphocytes* 

[Table 1: Chemokine profile and complications] 
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Presence of sever complications 
Increased percentage of 
CD3+CD4+IL4 (cy) lymphocytes 
(resting)* 

Presence of osteoporosis and 
delayed growth 

Decreased percentage of 
CD3+CD4+IL13(cy) 
lymphocytes (resting)* 

Chronic Giardiasis 
Decreased percentage of 
CD3+CD4+IL2 (cy) lymphocytes 
(resting)* 

Presence of coeliac like disease 
Decreased percentage of 
CD3+CD4+IL2 (cy) lymphocytes 
(stimulated)* 

  
Decreased percentage of 
CD3+CD4+IL4 (cy) lymphocytes 
(stimulated* 

Presence of hepatic enlargement 
Increased percentage of 
CD3+CD4+IFNg (cy) 
lymphocytes* (stimulated) 

Bronchiectasis 
Decreased percentage of 
CD3+CD4+IL4 (cy) lymphocytes 
(stimulated)* 

  
Increased percentage of 
CD3+CD4+IL2 (cy) lymphocytes 
(stimulated)* 

[Table 2: Intracellular cytokines and complications] 
 

Conclusions: Naive T cell phenotype was persistent in 
patients with severe complications. 
 
 
610 FROM A CASE REPORT OF X-LINKED 
SEVERE COMBINED IMMUNODEFICIENCY: IS 
SOMATIC MUTATION A FREQUENT EVENT IN 
“DE NOVO” IMMUNODEFICIENCIES? 

M. Juan1,2, L. Alsina2,3, E. González-Roca1,2, M.T. 
Giner2,3, M. Piquer2,3, I. Puga4, M. Pascal1,2, I. Badell5, 
M.A. Martín-Mateos2,3, A. Cerutti4, J. Yagüe1,2, A.M. 
Plaza2,3, J.I. Aróstegui1,2 
1Servei d'Immunologia, Hospital Clínic, 2Unitat 
funcional d'Immunologia SJD - Clínic, Corporació 
Sanitària Clínic, Barcelona, 3Secció d'Allèrgia i 
Immunologia Clinica, Hospital Sant Joan de Déu, 
Esplugues del Llobregat, 4Unitat de Recerca en 
Biologia de les Cèl·lules B, Institut Municipal 
d'Investigació Mèdica-Hospital del Mar, 5Servei 
d'Onco-Hematologia Pediátrica, Hospital Sant Pau - 
UAB, Barcelona, Spain 

Introduction: X-linked Severe Combined 
Immunodeficiency (X-SCID) is due to deleterious 
IL2RG mutations, and represents the most frequent type 
among SCIDs.The healthy mother may carry a mutated 
chromosome and transmit it to the offspring. 
Alternatively, a de novo occurring mutation in the 
patient can occur. Rarely in this disease, somatic 
mutations have been described. 

Objective: To define the pattern of inheritance (de 
novo or maternally inherited) of an already known 
p.R226C IL2RG mutation in a classical X-SCID 
patient. 
 
Methods: Sanger-based sequencing of gDNA of the 
mother and her affected son. Confirmation of the 
mosaicism by high-throughput sequencing (with high 
coverage level).  
 
Results: By Sanger-based sequencing methods, we 
detected in patient's mother peripheral blood the 
nucleotide exchange as a potential somatic mutation, 
with low-level mosaicism that was confirmed by 
massive parallel sequencing with high coverage. The 
vertical transmission of the deleterious IL2RG allele to 
her male offspring indicated its presence in gonadal 
tissues. The mutation was absent in maternal patient's 
grandparents. Altogether, these evidences support that a 
de novo, somatic IL2RG mutation occurred in this 
carrying mother, most probably early during 
embryogenesis.  
 
Conclusion: The present report describes a 
rare/unusual genetic phenomenon, emphasizing the 
inclusion of X-SCID in the group of genetic diseases in 
which somatic mutations can play a role in the 
pathogenesis. Since they can be vertically transmitted, 
their identification has implications in genetic 
counselling. However, their detection is usually 
difficult by conventional Sanger-based-sequencing 
methods. Thus, similar studies should benefit of the 
systematic use of sensitive and quantitative genetic 
methods. 
 
 
656 THE CD3G P.V131F MUTATION IN 
IMMUNODEFICIENCY AND AUTOIMMUNITY 

M.J. Recio1, J. Couso1, E. Busto1, L.M. Allende2, J. 
van Montfrans3, G. Lefranc4, J.L. Pablos5, J.R. 
Regueiro1 
1Inmunología, Facultad de Medicina. Universidad 
Complutense, 2Inmunología, Hospital 12 de Octubre, 
Madrid, Spain, 3Wilhelmina Children's 
Hospital/University Medical Center, Utrech, 
Netherlands Antilles, 4Institut de Génétique Humaine, 
Montpellier, France, 5Reumatología, Hospital 12 de 
Octubre, Madrid, Spain 

Introduction: The p.V131F mutation is located within 
a highly conserved region of the transmembrane 
domain of the CD3g protein, and may thus cause TCR 
dysfunctions.  
 
Objective: To study p.V131F in immunodeficiency and 
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rheumatoid arthritis (RA) patients, in comparison with 
normal controls.  
 
Methods: p.V131F was detected using HpyCH4III. 
CD3 surface expression was analysed by flow 
cytometry.  
 
Case reports: Patient 1 was a consanguineous SCID, 
homozygous for p.V131F. He showed normal numbers 
of T and B cells, normal proliferation in response to 
mitogens, but not to antigens or OKT3, and low serum 
IgG levels. He died at 7 years of age. Patient 2 was his 
sister and showed the same clinical symptoms and lab 
findings, but she was heterozygous for p.V131F and 
died at 12 years of age. Patient 3 was a two-year old 
boy, also heterozygous for p.V131F, without SCID 
symptoms, with mild CD4+ T lymphopenia, low serum 
Igs and normal proliferation in response to mitogens, 
but not to antigens.  
 
Results: Compared to healthy donors, T cells from the 
3 patients showed a slight decrease in surface CD3 
expression. The gene frequency for p.V131F was 0.18 
in healthy donors and 0.06 in RA patients (p < 0.05).  
 
Conclusions: p.V131F is not pathogenic by itself, but it 
cannot be excluded as a risk factor for 
immunodeficiency. RA is negatively associated with 
p.V131F. 
 
 
675 COMMON VARIABLE 
IMMUNODEFICIENCY (CVID) AND T 
IMMUNOREGULATORY CELLS 

F. Cinetto, N. Compagno, S. Carraro, M. Facco, A. 
Parolo, R. Scarpa, G. Semenzato, C. Agostini 

Department of Medicine - Clinical Immunology Unit, 
University, Padova, Italy 

Introduction: CVID is a common immune defect in 
the adulthood. Besides the infective risk, CVID is 
characterized by an increased incidence of autoimmune 
diseases, mainly autoimmune cytopenias. Unbalance in 
the ratio between T regulatory cells (Treg, decreased) 
and Th17 cells (increased) has been reported in several 
autoimmune conditions. These cells represent targets 
for different immunomodulatory therapy, included 
intravenous immunoglobulin (IVIg). Both IVIg and 
subcutaneous immunoglobulin (SCIg) are currently 
used as Ig replacement therapy in CVID. 
 
Objective: To investigate the possible 
immunomodulatory role of SCIg therapy and, 
specifically, its impact on Treg and Th17 levels. 

Methods: 10 CVID patients were subdivided according 
to EUROclass classification and cytofluorimetric 
analysis of Treg and Th17 cells levels was performed 
before and after SCIg administration. As a comparation, 
10 healthy volunteers were analyzed for Treg and Th17 
levels. 
 
Results: No significant correlation was demonstrated 
between B phenotype and T immunoregulatory cell 
levels. A significant reduction of Th17 level was 
observed 48-60h after SCIG infusion (post vs pre: 
1,12±0,87% vs 1,71±0,70%; p < 0,05). By contrast, no 
significant results were obtained comparing Treg levels 
before and after SCIg. As a result, Treg/Th17 ratio 
significantly increased after SCIg infusion (pre vs post: 
1,60±1,18 vs 2,68±1,65; p< 0,05). 
 
Conclusions: SCIg treatment significantly modified 
Treg/Th17 balance, suggesting the possibility of using 
SCIg as immunomodulatory treatment in different 
settings. 
 
 
729 COMPARISONS OF CYTOKINE CD4+IL-17+ 

T CELLS-RELATED TRANSCRIPTS IN 
PERIPHERAL BLOOD MONONUCLEAR CELLS 
BETWEEN WOMEN WITH BREAST CANCER 
IN DIFFERENCE PATHOLOGIC 
CHARACTERISTICS 

R. Baharlou1, A. Ghaderi2 
1Department of Immunology and Microbiology, 
Jaharom University of Medical Sciences, Jahrom, 
2Department of Immunology, Shiraz University of 
Medical Sciences, Shiraz, Iran 

Introduction and aim: IL-17 is produced by TH17 
with a vigorous effect on cells of the immune system 
playing important roles in pathogenesis of immune-
mediated diseases, including autoimmune disorders and 
cancers. In this investigation IL-17, IL-6 and TGF-β 
transcripts in the peripheral blood mononuclear cells 
from women with histologically confirmed infiltrating 
ductal carcinoma of the breast in difference lymphatic 
invasion, vascular invasion, preneural invasion, grade 
and stage were analyzed.  
 
Materials and methods: Blood samples from 60 
women with histologically confirmed infiltrating ductal 
carcinoma of the breast without a history of 
malignancies or autoimmune disorders were obtained. 
The abundance of IL-17, IL-6 and TGF-β gene 
transcripts was determined by quantitative real-time 
PCR (qRT-PCR) in difference pathologic 
characteristics between negative and positive patients.  
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Results: When IL-17, IL-6 and TGF-β expression were 
compared in difference pathologic characteristics, 
neither significant differences was observed in 
lymphatic invasion, vascular invasion and preneural 
invasion in positive and negative patients, nor in four 
grades and stages. 
 
Conclusion: Although gene expressions noted were not 
significant, most of the cases studied in this 
investigation were in stage I and II, it is concluded that 
IL-17 and IL-6 as prominent pro-inflammatory 
cytokines may play an important role in recruiting and 
infiltrating of anti-tumor immune responses in early 
stages of breast cancer. 
 
 
45 CD107A EXPRESSION AND IFN-Γ 
PRODUCTION AS EVALUATION OF 
CYTOTOCIC CD3+ CD8+ T CELL RESPONSE TO 
CMV ANTIGEN IN WOMEN WITH 
RECURRENT PREGNANCY LOSS 

R. Sherkat1, B. Tarokhian2, M.H. Nasr Esfahani3, M. 
Adib2, A. Kiany4 
1Infectiouse and Tropical Diseases Research Center, 
Immunodeficiency Unit, 2Immunology Department, 
Isfahan University of Medical Sciences, Isfahan, 
3Department of Embryology, Royan Institute for 
Reproductive Biomedicine, ACECR, Tehran, 
4Department of Reproduction and Development, 
Reproductive Biomedicine Center, Royan Institute for 
Animal Biotechnology, ACECR, Isfahan, Iran 

Introduction: Some evidence has shown a relationship 
between primary human cytomegalovirus (CMV) 
infection and pregnancy loss. The impact of CMV 
infection reactivation during pregnancy on adverse 
pregnancy outcomes is not understood completely. 
Whether altered immune response and therefore 
recurrence or reactivation of latent CMV infection may 
relate to recurrent pregnancy loss (RPL) is unclear and 
few data are available in this regard. 
 
Objectives and aims: To find out about any cell 
mediated defect and reactivation of latent CMV 
infection in women with RPL, cellular immunity to the 
virus has been evaluated by specific cytotoxic T 
lymphocyte (CTL) response to CMV.  
 
Methods: Cytotoxic T lymphocytes CD107a 
expression and intercellular IFN-γ production in 
response to CMV pp65 antigen and Staphylococcus 
enterotoxin B (SEB) in women with RPL has been 
assesed in a case control study by Flow cytometric 
anaysis. 

Results: No significant difference was observed 
between CD107a expression and IFN-γ production in 
response to CMV PP65 antigen in RPL patients and 
control group. However, the cytotoxic response to SEB 
antigen in patients with RPL was significantly lower 
than control group.  
 
Conclusions: The result of this study has been shown 
that impaired CD107a expression and IFN-γ production 
as cytotoxic T lymphocytes response to CMV does not 
appear to be a major contributing and immune 
incompetence factor in patients with RPL but cytotoxic 
T cell response defect to other antigens has to be 
assessed further in these patient. 
 
 
594 ATOPIC DERMATITIS AS THE MAIN 
PRESENTATION OF OMENN SYNDROME 

F. Pesaran Haji Abbas, M. Mahlouji, M.R. Fazlollahi, 
S. Safaei, M. Houshmand 

Immunology, Asthma & Allergy Research Institute/ 
Tehran University of Medical Sciences, Tehran, Iran 

We report a case of 5 months old boy ,with chronic and 
recurrent eczema and presentation of Atopic dermatitis 
from the first month of life. 
 
His disease presented with severe generalized dry skin 
and eczema with cautaneuos desquamation , 
lichenification and crusted lesions without infection. 
His SCORAD was 83. In physical examination , no 
adenopathy or hepatosplenomegally was detected.There 
was no family history of immunodeficiency and/or 
allergic condition. 
 
With impression of Atopic Dermatitis the patient was 
treated with anti histamine ,local hydrocortizone and 
skin care education . During 48 hours he responded to 
the treatment of Atopic Dermatitis and his SCORAD 
decreased to 60. In initial investigation we found 
lymphopenia, Eosiniphilia and high IgE level and in 
further evaluation in flowcytometry, we found T+B-
NK+ phenotype of Severe Combined Immuno 
Deficiency ( SCID). As a result of suspention to Omenn 
syndrome , the diagnosis of SCID RAG 1-RAG 2 was 
made and DNA sequencing showed mutation in RAG 
2. The procedures for Stem Cell Transplantation was 
started. 
 
It is very important for immunologist and dermatologist 
to contemplate Severe Atopic Dermatitis and Eczema 
as a differential diagnosis for primary 
immunodeficiency disorders. 
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49 MHC CLASS II DEFICIENCY AS A CAUSE 
OF COMBINED IMMUNODEFICIENCY IN 
EGYPTIAN CHILDREN 

N. Galal1, A. Marsafy1, J. Boutros1, S. Meshaal2, D. 
Salah1, R. Alkady1 
1Department of Paediatrics, 2Clinical Pathology, Cairo 
University, Cairo, Egypt 

Introduction: MHC Class II is characterized by the 
absence of expression of HLA class II molecules as a 
result of autosomal recessive transmitted genetic 
mutations controlling MHC class II molecular 
expression.  
 
Patients usually present with features of combined 
immunodeficiency phenotype and a profile of 
hypogammglobulinemia with low CD4 counts.  
 
Objectives: Screen patients with combined 
immunodeficiency (low CD4 counts and 
hypogammglobulinemia) for MHC Class II expression.  
 
Methods: HLA-DR was analyzed by flow cytometry; 
the co-expression of CD19/HLA-DR was also assessed. 
A Normal case positive for HLA-DR was tested as a 
positive control.  
 
Results: Five patients were screened and two were 
diagnosed with MHC Class II deficiency.  
 
Case one an 18 months old male born to 
consanguineous parents presented with recurrent 
pneumonia and diarrheal attacks and is scheduled for 
BMT. His laboratory work revealed low 
immunoglobulins' level (with normal CD19 cells -16.4 
%) and low CD4 cell (7.4 % absolute count 287) count 
together with high CD8 cells (51.8% absolute count 
1980) while the HIV antibodies were negative 
suggesting MHC class II deficiency. Then HLA-DR 
and the co-expression of CD19/HLA-DR were assessed 
where HLA-DR was 0% .The co-expression 
CD19/HLA-DR was 0 %.  
 
Case two a one year old male child presented with 
severe failure to thrive (Weight: 6 kg, Length: 59 cms), 
severe oral candidiasis, sparse hair, thick ridged nails 
with paronychia and extensive diaper rash with 
circinate margins and satellite lesions with extensive 
ulceration.  
 
Conclusion: The two cases present the first described 
cases of MHC Class II deficiency in Egyptian children. 
 
 

52 IN-VIVO TESTING OF PSMA-TARGETED T-
CELL IMMUNOTHERAPY FOR PROSTATE 
CANCER 

Z. Liu1, S.B. Burbridge2, J. Morris2, J. Maher2 
1Car Mechanics Group, Oncology Research, Division 
of Cancer Studies, King's College London, School of 
Medicine, Guy's Hospital, 2Cell Signalling and Prostate 
Group, Division of Cancer Studies/Cell Biology and 
Imaging, King's College London, London, UK 

The aim of this project is to develop prostate cancer 
immunotherapy using T-cells that express the P28z 
chimeric antigen receptor, targeted against prostate-
specific membrane antigen (PSMA). The first step in 
this process is to develop an animal model of metastatic 
PSMA+ prostate cancer. Bone is the most common site 
for prostate cancer spread in patients. However, animal 
models that spontaneously recapitulate this are not 
available. The PC3LN3 prostate cancer cell line 
undergoes metastatic spread to draining lymph nodes 
following orthotopic implantation. When engineered to 
express PSMA, the resultant PC3LN3-PSMA cells are 
highly metastatic, but do not spread predominantly to 
bone.  
 
Increasing evidence suggests that bone metastasis 
requires  
 
(i) CXCR4 expression by tumour cells and  
 
(ii) interaction between E-selectin on bone marrow 
endothelium with sialyl Lewis antigen-containing E-
selectin ligands, expressed on cancer cells.  
 
We found that both PC3LN3 and PC3LN3-PSMA cell 
lines express CXCR4. However, neither cell line 
expresses E-selectin binding ligands or sialyl Lewis 
antigens. To investigate the mechanism underlying this, 
we quantified expression of glycosyltransferases 
required for sialyl Lewis antigen expression. Using 
real-time PCR, low fucosyltransferase (FT) 3 
expression was consistently found. In preliminary 
studies, we have observed that delivery of a FT3-
encoding retroviral vector to PC3LN3 and PC3LN3-
PSMA enables them to express sialyl Lewis X and to 
acquire E-selectin binding activity. Bioluminescence 
imaging will be used to study the effect of this upon 
their pattern of metastatic spread in SCID Beige mice. 
This will serve as a platform to test immunotherapy 
using P28z+ T-cells. 
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69 NEW CASE OF SKIN GRANULOMA IN 
LATE-ONSET COMBINED IMMUNE 
DEFICIENCY DUE TO HETEROZYGOUS 
COMPOUND MUTATIONS IN RAG1 GENE 

S. Sharapova1, A. Migas1, I. Guryanova1, S. 
Aleshkevich2, S. Kletski3, A. Durandy4, M. Belevtsev1 
1Research Department, 2Clinical Department, 
Belarusian Research Center for Pediatric Oncology, 
Hematology and Immunology, Minsk Region, 
3Children's Pathology Department, City Clinical 
Anatomical Pathology Bureau, Minsk, Belarus, 
4INSERM U468, Université Paris Descartes-Sorbonne 
Paris Cité, Institut Imagine, Paris, France 

Introduction: A novel and milder phenotype of leaky 
SCID due to RAG mutations, characterized by 
granuloma formation, Epstein-Barr Virus-related 
lymphoma and survival into late childhood, was 
described by C. Schuetz et al., De Ravin et al.  
 
Objective: We describe additional patient who 
presented firstly with immunological and clinical 
picture of agammaglobulinemia with late onset 
manifestations (5 yrs.). At the age of 9 yrs pt. 
developed severe complications as fibrosing alveolitis, 
bronchoectosia, respiratory failure, pulmonary 
hypertension and hepatosplenomegaly, and skin 
granuloma at the age of 12 years.  
 
Methods: Lymphocytes immunophenotyping by flow 
cytometry, RAG genetic analysis, skin biopsy of 
granulomatous lesions.  
 
Results: Immunological presentation included 
profound hypogammaglobulinemia and absence of B 
cells. Under immunoglobulin substitution for 5 years 
patient has permanent lymphopenia, skewed phenotype 
of T cells, almost all of the CD4 cells 
(CD4+CD45RO+=96.4%) and most of the CD8 cells 
(CD8+CD45RO+=72%) had a memory phenotype and 
diminished number of recent thymic emigrants 
(CD4+CD31+CD45RA+=2.4%).  
Patient carried two heterozygous mutation  
1) a dinucleotide deletion c.256-257del resulting in 
K86VfsX118, and  
2) a missense mutation c.C1331T (Ala444Val).  
The histological diagnosis of skin granulematous lesion 
was necrotizing vasculitis.  
 
Conclusions: The frequency of unrecognized RAG 
deficiency is difficult to estimate, because patients may 
present with infectious disease, dermatologic, 
rheumatologic or hematologic evaluation. This 
diagnosis should be evocated in older patients with the 
evidence of humoral immunodeficiency, lymphopenia 

and skewed memory phenotype of CD4+ and CD8+ T 
cells. 
 
 
79 DELAYED ONSET OF SEVERE COMBINED 
IMMUNODEFICIENCIES (SCID) IN TWO 
PATIENTS PRESENTING WITH PROGRESSIVE 
VIRAL PNEUMONIAS 

A. Szczawinska-Poplonyk1, K. Jonczyk-Potoczna2, A. 
Breborowicz1, A. Bartkowska-Sniatkowska3, M. 
Figlerowicz4 
1Department of Pediatric Pneumonology, Allergology 
and Clinical Immunology, 2Department of Pediatric 
Radiology, 3Department of Pediatric Anesthesiology 
and Intensive Care, 4Department of Infectious Diseases 
and Pediatric Neurology, Poznan University of Medical 
Sciences, Poznan, Poland 

Introduction: SCID are inherited disorders of T 
lymphocyte development, characterized by lack of 
cellular and humoral immunity. Though present at 
birth, most affected newborns appear healthy and initial 
manifestations usually develop within the first six 
months of life as severe bacterial and viral infections.  
 
Objective: To present two patients, a 13-month-old 
male and a 15-month-old female, in whom the 
development of severe viral pneumonias was the first 
manifestations of SCID.  
 
Methods: Both children were born to non-
consaguineous, Polish parents and did not either suffer 
from any respiratory tract infections during infancy nor 
did they exhibit any complications after routine BCG 
vaccinations after birth. During hospitalization, massive 
parenchymal and interstitial infiltrations were present in 
the lungs due to hCMV infection in the first patient and 
hCoV-HKU1 infection in the latter.  
 
Results: Peripheral blood and bone marrow 
immunophenotyping revealed SCID with T-B+NK- and 
T-B+NK+ phenotypes, respectively.  
 
Conclusions: Despite the absence of T-cell immunity 
and severely impaired B-cell functions, the two patients 
remained asymptomatic during infancy. Therefore, 
even in patients with delayed onset pneumopathies, a 
diagnosis of SCID must be considered. 
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108 DIFFUSE LARGE B-CELL LYMPHOMA IN 
A PATIENT WITH ADENOSINE DEAMINASE 
DEFICIENCY-SEVERE COMBINED 
IMMUNODEFICIENCY TREATED WITH 
POLYETHYLENE GLYCOL-ADENOSINE 
DEAMINASE 

F. Genel1, E. Ozbek1, G. Ozek1, I. Devrim1, C. Vergin1, 
F. Atlihan1, R. Ortac1, M. Hershfield2 
1Pediatrics, Dr.Behcet Uz Children's Hospital, Izmir, 
Turkey, 2Duke University Medical Center, Durham, 
NC, USA 

Adenosine deaminase deficiency (ADA) is an 
autosomal recessive disorder of purine metabolism 
resulting in severe combined immunodeficiency. 
Enzyme replacement therapy with polyethylene glycol-
conjugated adenosine deaminase minimizes infectious 
complications of patients who lack an HLA-identical 
bone marrow donor.  
 
A 8 day old girl born to first-cousin parents was 
admitted to our hospital with respiratory distress. Her 
complete blood count revealed lymphopenia with the 
following differentiation: CD3 T cell: 0.9%, CD19 B 
cell: 0.9%, CD4: 0%, CD8: 0%, natural killer cell: 
4.3%. ADA activity was markedly deficient. Metabolic 
findings were consistent with ADA deficiency, 
including elevated deoxyadenosine nucleotide. 
Mutation analyses revealed a novel nonsense mutation 
of codon 272 (W272X). A matched bone marrow 
transplant donor could not be found and ADA-
replacement therapy initiated.  
 
At three years of age, the patient was admitted to the 
hospital with respiratory complaints and symptoms. 
Initial radiological investigations revealed multiple 
pulmonary nodules and splenic mass. The pathologic 
revisions of the lesions in the abdomen were consistent 
with diffuse large B cell lymphoma. Chemotherapy was 
initiated according to NHL-BFM 2004 protocol. The 
patient died from infectious complications (septic 
shock) and intracranial hemorrhage on the twentieth 
day of treatment.  
 
Within this report we want to emphasize the importance 
of screening for severe combined immunodeficiency in 
newborns with lymphopenia. Secondly it should be kept 
in mind that although ADA replacement therapy was 
successful for preventing developing infections, it was 
found to be ineffective at correction of immune 
function completely and prevention of development of 
lymphoma in our case. 
 
 

109 QUALITY ASSURANCE FOR INTERFERON 
GAMMA ASSAYS FOR ELISPOT AND SERUM 

W. Egner, D. Patel, H. Wilkinson, S. Bex 

UKNEQAS Immunology, Immunochemistry & Allergy, 
Sheffield Teaching Hospitals, Sheffield, UK 

Introduction: UKNEQAS have been running an IGRA 
scheme for serum Interferon Gamma Release Assays 
(IGRA) since 2009, linked to a web-based educational 
scheme (iEQA, www.immqas.org.uk). 
 
Objective: IGRA are increasingly important in 
screening for Tuberculosis (1) and a quality assurance 
scheme is required for all types of IGRA assay. 
 
Aims: To produce a suitable material for Elispot quality 
assurance. Producing a stable analyte for serum 
interferon gamma has been relatively straightforward. 
 
The challenge has been to develop a suitable material to 
mimic the Elispot assay, since it is clearly impossible to 
distribute un-manipulated samples which can be 
stimulated upon receipt. 
 
Methods: This scheme required a novel approach to 
scheme design and the format has been modified in an 
iterative process with feedback form the participants. 
 
Results: We will discuss current performance issues in 
all IGRA methodologies, the scheme development and 
comparative results from the latest Elispot distributions.  
 
Conclusions: We have now developed a stable sample 
which can be distributed to test interpretation, and have 
been distributing it as part of the scheme since late 
2011. 
 
Reference: (1) National Institute for Health and 
Clinical Excellence (2011). CG117 Tuberculosis: 
Clinical diagnosis and management of tuberculosis, and 
measures for its prevention and control. 
 
 
130 INCREASE IN LATE DIFFERENTIATED 
MEMORY T-CELLS IN PATIENTS WITH 
SELECTIVE IGA DEFICIENCY 

J. Litzman, J. Nechvatalova, Z. Pikulova, D. 
Stikarovska, S. Pesak, P. Kuklinek, M. Vlkova 

Dept. Clin. Immunol. Allergol., St Anne´s University 
Hospital, Faculty of Medicine, Masaryk University, 
Brno, Czech Republic 

Introduction: Selective IgA deficiency (IgAD) is the 
most common primary defect of antibody production. 
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Despite its frequency mechanism leading to this 
abnormality was not recognized yet. While various 
abnormalities in lymphocyte subsets were described in 
CVID, very little is known about lymphocyte subset in 
IgAD.  
 
Objectives: We sought to determine T-lymphocyte 
activation subsets in patients with IgAD searching for 
similarities between CVID and IgAD.  
 
Methods: We have determined T-lymphocyte 
developmental subsets in CD4+ and CD8+ 
lymphocytes in 82 IgAD patients and in 86 control 
persons. The following stages of differentiation were 
determined: naïve, early differentiated memory 
(CD45R0+, CD27+), late differentiated memory 
(CD45R0+, CD27-) and fully differentiated effector 
memory (CD45R0-, CD27-), also known as TEMRA T 
cells.  
 
Results: When evaluating basic lymphocyte 
subpopulations, a significant decrease in absolute and 
relative numbers of CD4+ cells was observed. 
Assessing CD4+ cells, a decrease in the absolute 
number of naïve (P=0.003) and the increase in the 
relative number of the late differentiated (P= 0.018) T-
cells was observed.  
 
In CD8+ cells, an increase in the relative number of late 
differentiated cells was documented (P=0.006).  
No differences were observed when comparing patients 
and control persons without presence of autoantibodies. 
On the other hand, an increase in the number of the late 
differentiated CD4+ cells and CD8+ cells was observed 
when comparing IgAD (n=34) and control persons 
(n=30) with autoimmune phenomena.  
 
Conclusion: Our results point to an increase of late 
differentiated memory T-cells in IgAD, mainly in 
patients with presence of autoimmunity. 
 
 
143 ALLOGENEIC HAEMATOPOIETIC STEM 
CELL TRANSPLANTATION FOR 
IMMUNODEFICIENCY DUE TO DEFECTIVE 
RIBONUCLEASE MITOCHONDRIAL RNA 
PROCESSING 

W. Ip1, H. Gaspar1, E.G. Davies2, P. Veys3, W. Qasim1 
1Molecular Immunology Unit, Institute of Child Health, 
University College London, 2Department of Clinical 
Immunology, 3Bone Marrow Transplantation 
Department, Great Ormond Street Hospital, London, 
UK 
 

Introduction: Mutations in the non coding RMRP 
(RNA component of ribonuclease mitochondrial RNA 
processing) gene can give rise to Cartilage-Hair 
Hypoplasia (CHH). This is a rare autosomal recessive 
disorder with a highly variable phenotype, which may 
include metaphyseal dysplasia, short stature, bone 
marrow failure, immunodeficiency, and increased 
predisposition to malignancies. Allogeneic 
haematopoietic stem cell transplantation can treat 
immune deficiency, which may occasionally present in 
early infancy as severe combined immunodeficiency 
(SCID). Here we describe successful transplantation in 
seven children treated at a single UK centre.  

 
Objectives: To evaluate the clinical and immunologic 
outcome of children with CHH/RMRP mutations 
treated with HSCT.  
 
Methods: Data was collected for seven children with 
CHH/RMRP mutations treated at a single tertiary UK 
centre between 2001 and 2012. Patients were monitored 
for infectious complications, immune reconstitution, 
chimerism and growth and development.  
 
Results: Nine allogeneic procedures were performed on 
7 patients. Five patients were transplanted in early 
childhood before the onset of radiological changes the 
other 2 were transplanted at 11 years. At the time of 
transplantation, four infants did not exhibit skeletal or 
radiological features of CHH and were found to have 
RMRP mutations as part of genetic screening for 
molecular characterisation of SCID. All patients are 
alive with full donor chimerism achieved in 5 patients. 
 
Conclusions: Allogeneic stem cell transplantation is a 
highly effective corrective therapy for the 
immunodeficiency associated with defective 
ribonuclease mitochondrial RNA processing due to 
RMRP deficiency. The diagnosis should be considered 
even in absence of skeletal changes in infants. 
 
 
165 COMPARISON OF TWO NON-
RADIOACTIVE METHODS TO MEASURE T 
CELL PROLIFERATION IN PATIENTS WITH 
IMMUNODEFICIENCY 

S. Fuchs1, A. Rensing-Ehl1, C. Speckmann1,2, M. 
Schlesier1, S. Ehl1,2 
1Centre of Chronic Immunodeficiency, 2Center for 
Pediatrics and Adolescent Medicine, University of 
Freiburg, University Medical Center Freiburg, 
Freiburg im Breisgau, Germany 
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Measurement of T-cell proliferation is a very useful 
screening tool in the diagnosis of a broad range of T-
cell deficiencies. The standard assay for this purpose 
has been the 3H-Thymidine incorporation assay. Due to 
its sensitivity and acceptance in the community, this 
assay has emerged to be the gold standard in 
proliferation analysis. However, the assay has 
significant limitations. Moreover, the potential of using 
proliferation (and concomitant differentiation and cell 
death) as a read-out for T-cell activation with a defined 
set of stimuli addressing different signalling pathways 
has not yet been fully explored.  
 
We have started to address this issue by refining 
alternative proliferation assays that avoid usage of 
radioactivity and offer additional advantages. The 
CFSE dilution assay allows tracking of single cells and 
analysis of further characteristics of each cell such as 
expression of differentiation markers and cell-division 
dependent cell death. Additionally, a non-radioactive 
method for proliferation analysis by incorporation of 
BrdU instead of radioactive 3H-Thymidine is now 
available with a very high sensitivity and excellent 
background-to-signal relation. Here, we compared these 
three assays concerning their sensitivity, practicability 
and reproducibility in the context of characterizing 
patients with T-cell deficiency. The non-radioactive 
BrdU incorporation assay proved to be the optimal test 
for screening of patients with suspected T-cell 
deficiency as it is cheaper and safer than the 3H-
Thymidine assay and faster, more reliable and material 
saving than the CFSE dilution tests. However, CFSE 
dilution offers a wealth of opportunities to study 
additional aspects of T-cell activation in selected 
patients. 
 
 
166 RESTRICTED AND SKEWED TCR VΒ 
REPERTOIRE IN CHROMOSOME 22Q11.2 
DELETION 

J.M. Arantes1, M.S. Grassi1, N.M. Santos2, L. 
Guilherme2, L.D. Kulikowski1, R.L. Dutra1, L.A. 
Watanabe1, C.M.A. Jacob1, C.A. Zago1, M. Carneiro- 
Sampaio1 
1Pediatria, Instituto da Criança-Hospital das Clínicas-
USP, 2Imunologia, Instituto do Coração-Hospital das 
Cínicas-USP, São Paulo, Brazil 

Introduction: Chromosome 22q11 deletion is the most 
common human deletion and is found in the majority of 
patients with DiGeorge and velo-cardio-facial 
syndromes. Many patients have a mild to moderate 
immunodeficiency, and most have cardiac anomaly.  
 
Objective: To evaluate TCR repertoire diversity in 

infants with 22q11.2 deletion identified at FMUSP 
ward for congenital heart diseases. 
Methods: TCR Vβ variable chain repertoire was 
analyzed by the TCRBV CDR3 lenght spectratyping 
technique, and repertoire diversity was quantified 
utilizing the complexity score (CS), that represents the 
sum of the number of peaks for each one of the 24 BV 
families. 22q11.2 deletion was detected utilizing 
multiplex ligation-dependent probe amplification.  
 
First case report: A 9-month-old boy was identified in a 
survey among infants with complex congenital heart 
anomalies. He was born from non-consanguineous 
parents, weighing 2845g and presenting microcephaly, 
micrognathia, ocular hypertelorism and low set left ear, 
renal involvement, left atrial isomerism and pulmonary 
atresia. He also had hypocalcemia and hypoplastic 
thymus. He has lymphopenia=3,800 cells/mm3 
(CD3=1,454 cells/mm3, CD4=888cells/mm3, CD8=537 
cells/mm3), thrombocytopenia=55,000, 
IgG+=1,285mg/dL, IgM=123mg/dL, IgA=132mg/dL.  
 
Results: The patient presented CS=49, in contrast with 
2 healthy age-matched male infants with 127 and 135. 
Four young healthy adults presented CS between 165 
and 178. The patient presented mostly olygoclonal 
distribution and even absence of TCRBV families, 
while healthy donors exhibited mainly polyclonal non-
Gaussian distributions.  
 
Conclusions: The evaluation of new cases as well as 
the follow-up the patients will demonstrate if the 
repertoire diversity correlates with clinical severity. 
 
Financial support: FAPESP grants 2008/58238-4 and 
2011/21641-9. 
 
 
197 BEWARE OF SEVERE LYMPHOPENIA; A 
CASE OF ADENOSINE DEAMINASE 
DEFICIENT SEVERE COMBINED 
IMMUNODEFICIENCY 

Y. Camcioglu1, E. Ozek1, D. Sener1, M. Hershfield2, N. 
Akcakaya1 
1Pediatric Allergy and Immunology, Istanbul University 
Cerrahpasa Medical School, Istanbul, Turkey, 
2Medicine, Duke University Medical Center, Durham, 
NC, USA 

Adenosine Deaminase (ADA) Deficiency is a rare 
combined immunodeficiency disorder. ADA is an 
essential enzyme for irreversible deamination of 
adenosine and deoxyadenosine. Impaired enzyme 
activity leads to increased sensitivity of T lymphocytes 
to DNA damage and severe T cell 
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lymphopenia.Adenosine deaminase deficient -patients 
suffer from recurrent infections, autoimmunity and 
several organ abnormalities including skeletal 
deformities, hepatic and renal diseases, neurological 
impairment and behavioral changes. Hematopoietic 
stem cell transplantation (HCST) is the only curative 
treatment. We report a case with ADA deficiency who 
presented with severe lymphopenia and neurologic 
impairment. We report this case to emphasize the 
importance of recognizing lymphopenia, early 
diagnosis and treatment of combined 
immunodeficiencies. The patient was six month old 
Turkish girl(M.Ş), who was referred to our clinic for 
recurrent infections, failure to thrive and motor 
retardation. ADA deficiency was considered as a final 
diagnosis for this patient based on his recurrent 
infections, oral thrush, mental and motor retardation 
accompanied with severe T-B-NK-, T cell depletion, 
reduced ADA enzyme activity and elevated dAXP 
ratio. Hematopoietic stem cell transplantation (HCST) 
from HLA matched family donor was performed to the 
patient, but BCG'itis was developed as a complication 
of HCST.As like all other SCID patients, ADA 
deficiency is a medical emergency. Lymphopenia can 
be the only clue to detect severe combined 
immunodeficiency. Early diagnosis and early treatment 
can provide low morbidity and mortality.ADA 
deficiency should be suggested in every patient who 
had lymphopenia (< 500/mm3). Diagnosis should 
confirmed with the detection of low enzymatic activity, 
elevated dAXP and mutation analysis. 
 
 
198 A NOVEL MUTATION IN NP GENE IN A 
TURKISH PATIENT WITH PURINE 
NUCLEOSIDE PHOSPHORYLASE DEFICIENCY 

Y. Camcioglu1, E. Ozek1, D. Sener1, M. Hershfield2, N. 
Akcakaya1 
1Pediatric Allergy and Immunology, Istanbul University 
Cerrahpasa Medical School, Istanbul, Turkey, 
2Medicine, Duke University Medical Center, Durham, 
NC, USA 

Purine nucleoside phosphorylase (PNP) deficiency is a 
rare autosomal recessive transmitted combined 
immunodeficiency presenting with clinically recurrent 
infections, failure to thrive, neurological impairment, 
malignancies and autoimmune diseases.  
 
PNP is a key enzyme in the purine salvage pathway, 
converts inosine to hypoxanthine and guanosine to 
guanine respectively. Absent or abnormal PNP activity 
causes lymph-toxic deoxyguanosine triphospate 
metabolite accumulation in mitochondria which, 
inhibits mitochondrial DNA repair. This situation leads 

to increased sensitivity of T lymphocytes to DNA 
damage and severe T cell lymphopenia.  
The PNP protein is a homotrimetric enzyme of 96 kDa 
encoded by the NP gene of chromosome 14q13. Several 
mutations have been reported in NP gene among PNP 
deficient patients.  
 
We present a Purine nucleoside phosphorylase (PNP) 
deficient Turkish boy (M.C) who was presented with 
severe lymphopenia and neurologic involvement, had a 
new mutation in NP gene which has not been reported 
yet. Homozygous mutation of nt 593 in exon 5 of PNP 
gene was detected in our patient which changes codon 
198 from CCC>CTC resulting in the substitution of 
Leu for Pro. He is on the list of hematopoietic stem cell 
transplantation (HCST) from HLA matched family 
donor.  
 
As all other SCID patients, PNP deficiency is accepted 
as a medical emergency. Early diagnosis and early 
treatment can provide low morbidity and mortality. 
Hematopoietic stem cell transplantation (HCST) is the 
only curative treatment for patients with PNP 
deficiency. 
 
 
218 BEYOND NEWBORN SCREENING: TRECS 
AND KRECS ARE USEFUL MARKERS FOR 
DIAGNOSIS OF HYPOMORPHIC (S)CID 
VARIANTS  

C. Schuetz1, U. Pannicke2, E.-M. Jacobsen1, S. 
Burggraf3, M.H. Albert4, M. Honig1, T. Niehues5, K. 
Schwarz2,6, A.S. Schulz1 
1Department of Pediatrics and Adolescent Medicine, 
2Institute for Transfusion Medicine, University Ulm, 
Ulm, 3Labor Becker, Olgemöller und Partner, 4Dr. von 
Hauner University Children's Hospital, Ludwig 
Maximilian University, Munich, 5Center for Child and 
Adolescent Health, HELIOS Klinikum Krefeld, Krefeld, 
6Institute for Clinical Transfusion Medicine and 
Immunogenetics Ulm, German Red Cross Blood 
Service, Baden-Wuerttemberg-Hessen, Ulm, Germany 

Introduction: Patients with atypical variants of 
(severe) combined immunodeficiency ((S)CID) are 
often diagnosed in late childhood due to the 
heterogeneity of their clinical and immunological 
phenotypes. These patients not only present with 
recurrent and sometimes life-threatening infections, but 
also with immunodysregulatory symptoms.  
 
Measuring V(D)J recombination products such as T-
cell receptor excision circles (TRECs) and kappa-
deleting excision circles (KRECs) are currently being 
explored for newborn screening.  

J Clin Immunol (2012) 32 (Suppl 1):S1–S379



 
329 

 

Whether these biomarkers are helpful in early diagnosis 
for patients with late-onset CID, when residual T- and 
B-cells are present, has not been explored so far.  
 
Methods: Multiplex quantitative real-time PCR was 
used for detection of TREC and KREC amounts in 
DNA samples from mononuclear cells of patients and 
controls. Amounts of TRECs and KRECs were detected 
using a customized ready-to-use kit with primer mixes 
for TREC detection. 
 
Results: In our (S)CID cohort of patients with 
hypomorphic RAG deficiencies, TREC and KREC 
values were outside the normal range: TRECs were not 
detectable in 4 of 5 patients with hypomorphic RAG 
mutations and were low in the one patient with V(D)J 
activity > 30% of wild-type. KREC numbers were low 
or absent in all patients tested. 
 
In conclusion measuring TREC and KREC amounts is a 
helpful and inexpensive tool to characterise atypical 
hypomorphic (S)CID variants. 
 
 
236 CD4+CD25+FOXP3+ REGULATORY T CELLS 
(TREG) ABNORMALITY IN PATIENTS WITH 
COMMON VARIABLE IMMUNODEFICIENCY 
(CVID) 

N. Arandi1, A. Mirshafiei1, H. Abolhassani2, A. 
Aghamohammadi2 
1Department of Immunology, School of Public Health, 
Tehran University of Medical Sciences, 2Research 
Center for Immunodeficiencies, Pediatrics Center of 
Excellence, Children's Medical Center, Tehran 
University of Medical Sciences, Tehran, Iran 

Introduction: Common variable immunodeficiency 
(CVID) is a heterogeneous syndrome characterized by 
defective immunoglobulin production and high 
frequency of bacterial infections, autoimmunity and 
chronic inflammation. CD4+CD25+FOXP3+ regulatory 
T cells (Treg) play an essential role in immune 
responses including down-modulation of immune 
response to pathogens, allergens, cancer cells as well as 
self-antigens. Abnormalities of CD4+CD25+FOXP3+ 

regulatory T cells (Treg) have been associated with 
autoimmune and inflammatory disorders. 
 
Objective: In this study we investigate the frequency of 
CD4+CD25+FOXP3+ Treg cells in CVID patients and 
compared the results with healthy controls. 
 
Methods: Thirty two CVID patients and 12 healthy 
individuals were enrolled in our study. Peripheral blood 

mononuclear cells were isolated and the frequency of 
Treg cells was determined using flow cytometric assay.  
Results: A significantly lower proportion of 
CD4+CD25+FOXP3+ T cells was observed in CVID 
patients compared with healthy controls (mean=2.4 % 
vs. 5.3% ±0.6; *P=0.003). In addition, the frequency of 
FOXP3+ cells were significantly decreased in CVID 
patients compared to HC (mean=1.8 % vs. 4.5% ±0.6; 
*P=0.004). Interestingly, CVID patients with 
autoimmune disease have reduced number of Treg 
compared to those without autoimmunity (mean=1.8% 
vs. 2.7% ±0.2; *P=0.02).  
 
Conclusions: Our results indicate that the reduced 
frequency of Treg cells might be responsible for 
impaired immune function specifically autoimmune 
manifestations in CVID patients. 
 
 
245 IMMUNOPHENOTYPIC ANALYSIS OF 
CD8+ T LYMPHOCYTES IN INFECTIOUS 
MONONUCLEOSIS 

E. Papadopoulou-Alataki1, A. Fleva2, M. Patseadou1, 
A. Giannakou2, M. Emboriadou1, A. Pavlitou-Tsiontsi2 
1Fourth Department of Pediatrics, Aristotle University 
of Thessaloniki, 2Laboratory of Immunology and 
Histocompatibility, Papageorgiou General Hospital, 
Thessaloníki, Greece 

Introduction: Epstein-Barr virus (EBV) is a member 
of the γ-herpesvirus family causing infectious 
mononucleosis (IM) which is characterized by fever, 
pharyngitis, lymphadenopathy, splenomegaly and 
increase of reactive CD8+ T lymphocytes. 
 
Objective: To analyse the basic immunophenotype 
along with the phenotype of the increased CD8+ T 
lymphocytes of children during the acute IM and 3 
months later. 
 
Methods: 20 children with IM were studied during the 
acute phase and 8/20 were re-evaluated 3 months later. 
The patients were recruited into two groups regarding 
the severity of illness: A. 13/20 with hospitalization ≤4 
days, B. 7/20 with hospitalization >4 days. Cell subsets 
were defined using Beckman Coulter FC500 : 
CD3+/4+, CD3+/8+, CD19+, CD3-/16+56+, CD3-/16+, 
CD3-/56+. Also, 5color fluorescense was used to define 
the combinations of CD3/8/27/28/45RA and 
CD3/8/27/28/45RO. The following combinations were 
used for the: CD3-PC7/CD8-FITC/CD27-PE/CD28-
PC5/CD45RA-ECD and CD45RO-ECD. 
 
Results: All patients had low CD3+4+/CD3+8+ ratio 
(< 0.5) at the time of acute infection whatever the 
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duration of hospitalization was. Their phenotype of 
cytotoxic T lymphocytes was characterized by 
CD3/8/27+/28+/45RO+, CD3/8/27+/28-/45RO+, 
CD3/8/27-/28-/45RO+ cell subsets. Three months later, 
it was characterized by CD3/8/27+/28+/45RA+, 
CD3/8/27+/28-/45RA+, CD3/8/27-/28-/45RA+ cell 
subsets and the CD3+4+/CD3+8+ ratio had returned 
into normal values (1.42±0.39). 
 
Conclusions: Low CD3+4+/CD3+8+ ratio (< 0.5) can 
be strong indication of acute EBV infection. The 
phenotype of the reactive cytotoxic T lymphocytes 
provides important information on the physiology of 
the immune response of EBV infection. The presence 
of memory differentiated cytotoxic T cell could play a 
beneficial role in elimination and recovery from acute 
EBV infection. 
 
 
262 CENTRAL NERVOUS SYSTEM 
MANIFESTATIONS AS FIRST PRESENTATION 
IN FAMILIAL HAEMOPHAGOCYTIC 
LYMPHOHISTIOCYTOSIS BY PERFORIN 
DEFICIENCY (FLH2) 

J. Torres Canizales1, L. Del Pino Molina1, R. Perez de 
Diego1, A. Ferreira Cerdan1, C. Hernandez Marques2, 
R. Urrea Moreno3, K. Risma4, A. Lassaletta2, E. Lopez-
Granados1 
1Unit of Immunology, Hospital La Paz, 2Pediatric 
Hematology and Oncology, Niño Jesus Children's 
Hospital, 3Division of Immunology, Hospital General 
Universitario Gregorio Marañón, Madrid, Spain, 
4Cincinnati Children's Hospital Medical Center, 
Cincinnati, OH, USA 

Introduction: Familial hemophagocytic 
lymphohistiocytosis type 2 (FHL-2) is an autosomal 
recessive immunodeficiency caused by perforin 
mutations. Activated lymphocytes and macrophages 
proliferate and infiltrate into several organs. In some 
patients, CNS is affected, commonly associated with 
worse prognosis.  
 
Methods and results: We report a case of 5 year old 
boy, born to consanguineous parents, who presented 
headaches, ataxia, and dysmetria. Cranial magnetic 
resonance imaging showed lesions with peripheral 
contrast enhancement and central necrosis. Extensive 
microbiologic studies of the blood and cerebrospinal 
fluid (CSF) were normal. Brain biopsy revealed 
perivascular infiltration by mixed mononuclear cell 
infiltrate with few large EBV-positive cells, and 
necrotic zones. These pathologic features have been 
described in lymphoproliferative disorders, and 
lymphomatoid granulomatosis diagnosis was 

considered. Treatment was initiated, with neurological 
and radiological improvement. 12 months later, he 
presented pancytopenia, prolonged fever and 
hepatosplenomegaly. Laboratory findings included 
hipertriglyceridemia, elevated ferritin and solube 
interleukin-2 receptor. Flow cytometry analysis showed 
absent perforin expression on CD8+ T cells and 
markedly reduced on CD56+ NK cells. NK activity was 
absent. DNA sequencing revealed a homozygous 
mutation in exon 3 of the perforin (PRF1) gene, leading 
to the novel Q446P missense alteration. Treatment 
according to the international HLH-2004 protocol was 
instaured, and subsequently followed by HSCT.  
 
Conclusions: Atypical HLH could be course with CNS 
affectation presiding other classical HLH symptoms, 
and hindering diagnosis of fHLH. Early screening of 
perforin could allow for a premature detection of HLH 
when only neurological presentations have appeared. 
This may be critical for the early instauration of HSCT. 
 
 
264 IDENTIFICATION OF A NOVEL CD40 
LIGAND MUTATION IN A PATIENT WITH 
HYPER IGM PHENOTYPE AND NEUTROPENIA  

I. Mohammadzadeh1, L. Shahbaznezhad2, N. Wang3, E. 
Farhadi4, A. Aghamohammadi2, L. Hammarström3, N. 
Rezaei2 
1Non-Communicable Pediatric Diseases Research 
Center, Babol University of Medical Sciences, Babol, 
2Research Center for Immunodeficiencies, Children's 
Medical Center, Tehran University of Medical 
Sciences, Tehran, Iran, 3Division of Clinical 
Immunology, Department of Laboratory Medicine, 
Karolinska Institute at the Karolinska University 
Hospital Huddinge, Stockholm, Sweden, 4Molecular 
Immunology Research Center, Tehran University of 
Medical Sciences, Tehran, Iran 

Introduction: Hyper IgM syndromes (HIM), recently 
named as immunoglobulin class switch recombination 
deficiencies, are a group of primary immunodeficiency 
diseases with normal to increased serum IgM level in 
association with decreased levels of other 
immunoglobulin classes. 
 
Objective: This study was performed to identify the 
underlying gene defect in a patient with recurrent 
respiratory tract infections, diarrhea, and 
immunological phenotype of HIM.  
 
Methods: To detect the underlying gene defect, 
genomic DNA from the patient was analyzed. 
Polymerase chain reaction (PCR) amplification and 
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sequencing of the coding region of the CD40L gene 
were performed. 
Results: A male infant boy was referred to the 
Immunodeficiency Clinic of the Children's Medical 
Center Hospital (Tehran, Iran) with history of recurrent 
upper respiratory tract infections, otitis media, 
pneumonia, long lasting diarrhea, and poor weight gain. 
Laboratory tests showed severe neutropenia with 
concomitant increased IgM level and decreased levels 
of IgG and IgA. As of suspicious to X-linked HIM, 
sequencing of the CD40L gene was done, which 
showed a novel missense mutation in exon 5 leading to 
a replacement of glycine by aspartate at codon 252 
(G252D). Monthly intravenous immunoglobulin 
replacement therapy was started, which lead to 
increasing the IgG level and some improvements in 
neutrophil count. 
 
Conclusions: As most of identified CD40LG mutations 
have been located in exon 5, this exon could be targeted 
for primary mutation screening in those suspected to 
HIM. 
 
 
297 NOVEL ZAP70 MUTATIONS CAUSING 
SEVERE COMBINED IMMUNODEFICIENCY 
DISEASE IN SAUDI ARABIA 

A. Hawwari, O. Alsmadi, N. Ades, H. Al-Dhekri, A. 
Al-Ghonaium, B. Al-Saud, S. Al-Muhsen, R. Arnaout, 
F. Al-Kayal, H. Al-Mousa 

King Faisal Specialist Hospital and Research Centre, 
Riyadh, Saudi Arabia 

SCID with selective CD8 deficiency is a very rare type 
of SCID typically caused by defects in ZAP70 (ζ-chain-
associated protein kinase of 70 kDa) gene. We aimed to 
present the clinical and molecular genetic defects of 
three cases of ZAP70 deficiency in Saudi Patients. 
Three patients diagnosed with SCID and selective CD8 
deficiency were screened for mutation in ZAP70 gene. 
All patients were presented with the typical clinical 
manifestations including chronic diarrhea, failure to 
thrive, severe opportunistic infections, CD8 
lymphopenia, hypogammaglobulinemia, and poor 
lymphocyte response to mitogen stimulation. Two 
novel missense mutations (G536S, and R190T) in 
ZAP70 gene were identified in three patients from three 
families. Parents of some patients were confirmed as 
carriers (heterozygous) of the respective mutation. No 
similar mutations were found among 96 DNA samples 
derived from normal Saudi blood donors. All three 
patients had missense mutations in the ZAP70 gene, 
expected to result into impaired protein function. 
 
 

313 SEVERE COMBINED 
IMMUNODEFICIENCY: CLINICAL, 
IMMUNOLOGICAL FEATURES AND 
OUTCOME IN 50 CASES 

F. Dogu1, F. Cipe1, C. Aytekin2, D. Karatas1, T. 
Kendirli3, A. Yildiran4, M. Yüksek5, M. Aydogan6, S. 
Haskologlu1, G. Bozdogan7, H. Artac8, I. Reisli8, A. 
Ikinciogullari1 
1Department of Pediatric Immunology and Allergy, 
Ankara University School of Medicine, 2Department of 
Pediatric Immunology, Dr Sami Ulus Children's Health 
and Diseases Training and Research Center, 3Pediatric 
Intensive Care Unit, Ankara University School of 
Medicine, Ankara, 4Department of Pediatric 
Immunology and Allergy, Ondokuz Mayıs University 
School of Medicine, Samsun, 5Department of Pediatric 
Immunology and Allergy, Bülent Ecevit University 
School of Medicine, Zonguldak, 6Department of 
Pediatric Immunology and Allergy, Kocaeli University 
School of Medicine, Kocaeli, 7Pediatric Immunology 
and Allergy Unit, Acıbadem University, Istanbul, 
8Department of Pediatric Immunology and Allergy, 
Necmettin Erbakan University School of Medicine, 
Konya, Turkey 

Severe combined immunodeficiency (SCID) comprises 
a collection of genetic defects that involve both 
humoral and cellular immunity. Profound lack of 
immune function leads to infections that are generally 
fatal in infancy unless the immune system can be 
reconstituted. SCID can be phenotypically and 
genotypically categorized according to presence or 
absence of lymphocyte subtypes. In the present study, 
clinical, immunological features and outcome of 50 
SCID cases who were referred to Ankara University, 
Department of Pediatric Immunology and Allergy 
between 1997- 2012, were retrospectively analyzed. 
Twenty out of 50 were girls and the rest were boys. 
Median age at diagnosis was 3 months (range 7days-15 
months). Twenty seven patients have T-B-NK+ 
phenotype while the others have T-B+NK+ (n:17), T-
B-NK- (n:3), T-B+NK- (n:3). Consanguinity rate was 
72 % and family history of CID was detected 38 % of 
the patients. Fifty-two transplantations (HSCT) was 
performed 34 cases. Two patients received 4, 3 patients 
received 3 and 6 patients received 2 transplantations. 
Seventeen patients received haploidentical parental 
CD34+ selected peripheral blood while the others had 
either one Ag mismatched (n:1) or fully matched family 
donor marrow (n:16). The percentage of survival based 
on the donor type was 70 % and 87% for haploidentical 
and fully matched transplantations, respectively. 
Sixteen patients who were either not accepted 
transplantation or have severe infections died before 
transplantation. In conclusion the T-B-NK+ is the 
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major SCID phenotype in Turkey and HSCT is the life 
saving treatment for SCID patients even in the absence 
of a fully matched sibling donor. 
 
 
336 PRELIMINARY STEPS OF FIBROBLASTS 
REPROGRAMMING TO DEVELOP MTECS 
FROM CONTROL OR FOXN1-/- FIBROBLASTS 

R. Romano1, R. Ferrentino2, L.S. Pane2, L. Palamaro1, 
A. Fusco1, J.G. Marques3, A.B. Sousa3, A.E. de Sousa4, 
M.V. Ursini2, A. Baldini2, C. Pignata1 
1Department of Pediatrics, “Federico II” University of 
Naples, 2Institute of Genetics and Biophysics, Naples, 
Italy, 3Hospital de Santa Maria de Lisboa, 4Unidade de 
Imunologia Clínica, Instituto de Medicina Molecular, 
Faculdade de Medicina, Universidade de Lisboa, 
Lisbon, Portugal 

Introduction: FOXN1 is a transcription factor 
expressed in thymus and skin epithelia, implicated in 
cell differentiation and survival. Its alterations lead to 
Nude/SCID phenotype. By taking advantage from the 
similarities shared between keratinocytes and thymic 
epithelial cells (TECs), we used keratinocytes seeded 
with fibroblasts on a 3D poly(e-caprolactone) scaffold 
to replace TECs in supporting HSCs in vitro 
differentiation. Although a T-cell commitment was 
achieved, we couldn't generate fully mature T cells.  
 
Objective: To reproduce a microenvironment capable 
to support a full T-cell differentiation, our further 
approach is to develop in vitro mTECs from human 
fibroblasts by reprogramming technology. Moreover, 
we will reprogram FOXN1-/- fibroblasts. 
 
Methods: We used induced Pluripotent Stem Cells 
(iPSCs) derived from human fibroblasts by expression 
of the transcription factors OCT4, SOX2, KLF4, cMYC 
and NANOG using five retroviral vectors. To 
differentiate iPSCs in mTECs key factors for human 
thymic organogenesis will be used: ACTIVIN-A, 
FGF7, FGF8, FGF10, BMP4 and RANKL.  
 
Results: In this preliminary phase of the project the 
results obtained are: 
1) iPSCs have been generated. These cells are 
characterized by large nuclei, scant cytoplasm and 
round shape, with a trend to grow in clusters named 
“embryoid bodies”, 
2) A Nude/SCID patient carrying a C792T mutation 
was identified and diagnosed in Portugal. Fibroblasts 
have been obtained through a skin biopsy. 
 
Conclusions: Although we would expect important 
information on the role of FOXN1 in the mTECs 

generation from reprogrammed fibroblasts, our 
experiments have been limited by the very low rate of 
growth of iPSCs. 
 
 
399 DOCK8 DEFICIENCY AND A DIAGNOSTIC 
SCORE TO DIFFERENTIATE IT FROM OTHER 
HYPER-IGE SYNDROMES  

K.R. Engelhardt1,2, E.M. Gertz3, S. Keles4,5, A.A. 
Schäffer6, R. Ceja4,7, A. Sassi8, M.J. Massaad7, F. 
Mellouli9, I. Benmustapha8, M. Khemiri10, S.S. Kilic11, 
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Al-Herz14, A. Metin15, Ö. Sanal16, M. Yeganeh17, T. 
Niehues18, K. Siepermann18, E. Unal19, T. Patiroglu19, 
M. Dasouki20, M. Yilmaz21, F. Genel22, C. Aytekin23, N. 
Kutukculer24, A. Somer25, M. Kilic26, I. Reisli5, Y. 
Camcioglu27, A.R. Gennery28, A.J. Cant28, A. Jones29, 
H.B. Gaspar29, P.D. Arkwright30, M.C. Pietrogrande31, 
Z. Baz32, S. Al-Tamemi33, V. Lougaris34, G. Lefranc35, 
A. Megarbane36, J. Boutros37, N. Galal37, M. Bejaoui9, 
R. Barbouche8, R.S. Geha7, T.A. Chatila4,7, B. 
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Izmir, 25Division of Infectious Diseases and 
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Cerrahpasa Medical Faculty, Istanbul University, 
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Introduction: Hyper-IgE syndromes (HIES) are rare 
primary immunodeficiencies with several clinical 
features shared between the STAT3-deficient 
autosomal-dominant (AD) and DOCK8-deficient 
autosomal-recessive (AR) form. Some features however 
are more specific and can guide genetic testing. 
 
Objective: To better define the clinical phenotype of 
DOCK8 deficiency and to present a DOCK8 score 
derived from features distinguishing DOCK8 from 
STAT3 deficiency.  
 
Methods: DOCK8 was analysed in 76 AR-HIES 
patients. Clinical data were compared between  
a) 35 index patients with and 10 without DOCK8 
mutation; and  
b) 35 DOCK8-deficient and 58 STAT3-deficient 
patients using regression analysis.  

A machine-learning approach was used to identify 
features that better predict a DOCK8 or STAT3 
mutation, respectively. 
 
Results: DOCK8 deficiency (predominantly deletions, 
splice site or nonsense mutations) was identified in 58 
patients. All but one had high IgE serum levels (mean 
13,464 IU/mL), frequent respiratory tract infections, 
and eczema. Most had hypereosinophilia (91%), skin 
abscesses (63%), candidiasis (71%), allergies (70%), 
severe viral infections (80%), low serum IgM (71%) 
and CD4 lymphopenia (63%). Eighteen patients had 
bronchiectasis and two had pneumatoceles. Failure to 
thrive (58%) and neurological complications (41%) 
were also present. Extra-immune features of AD-HIES 
were less prevalent. 
 
Statistical comparison of features from the NIH scoring 
sheet revealed that high eosinophil count and frequent 
upper respiratory infections favor DOCK8 mutations, 
whereas parenchymal lung abnormalities, retained 
primary teeth and minimal trauma fractures are 
indicative of STAT3 mutations.  
 
Conclusion: In addition to clinical judgement, specific 
DOCK8 and STAT3 scores may help guide genetic 
testing for STAT3 or DOCK8 deficiency. 
 
 
444 ABNORMAL EXPRESSION OF CCR6 AND 
CCR4 IN PATIENTS WITH HYPER-IGE 
SYNDROME (HIES) 

M. Giacomelli1, L. Guadrini2, D. Moratto2, S. 
Caracciolo2, A. Prandini1, S. Negri2, R. Kumar1, O. 
Scomodon1, A. Plebani2, R. Badolato2 
1Scuola di Dottorato in Scienze della Riproduzione e 
dello Sviluppo, University of Trieste, Trieste, 2Pediatric 
Department, University of Brescia, Brescia, Italy 

Introduction: HIES is genetic disorder that can be 
inherited as autosomal dominant (AD) disease caused 
by STAT3 mutations, or autosomal recessive (AR) 
caused by DOCK8 mutations. Both conditions are 
characterized by eczema, IgE high levels, recurrent 
infections and candidiasis. In the dominant form there 
is a prevalence of cold abscesses, recurrent pulmonary 
bacterial infections and bone malformations, while in 
the recessive form cutaneous viral infections, and T-cell 
lymphopenia. 
 
Th17 cells is a subset of CD4+ memory T-cells, 
CCR6+ and CCR4+. These are essential in response to 
fungal infections by producing mainly IL-17A 
cytokine. 
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Objective: To differentiate AD and AR forms of 
Hyper-IgE by analysis of cell surface associated 
expression of chemokine receptors on T-cells. 
 
Methods: Direct sequencing of STAT3 and DOCK8 
coding regions has been performed in Hyper-IgE 
patients. Cell surface expression of CCR6 (Th17 cells), 
CCR4 (Th2) and CXCR3 and IL-17A intracellular 
expression were investigated in activated CD4 cells 
obtained from Hyper IgE patients.  
 
Results: We observed that the number of Th17 cells 
were extremely low in both group of HIES patients. 
Analysis of CD4+ cells showed that the number of cells 
expressing CCR4, a marker associated with Th2 
commitment, was higher in HIES patients with DOCK8 
mutations as compared to patients with STAT3 or 
healthy controls. Moreover, a low number of cells 
expressing CCR6+ cells was observed in both group of 
Hyper-IgE patients.  
 
Conclusions: Our results suggest that analysis of CCR6 
and CCR4 expression by T-cells can help in the 
identification and characterization of patients with 
Hyper-IgE syndrome. 
 
 
464 “LEAKY” RAG1 MUTATION REVEALED IN 
AN ADOLESCENT BOY PRESENTING WITH 
CHROMOSOME INSTABILITY AND SHIFTING 
IMMUNOLOGICAL PHENOTYPE 

S. Ghosh1, A. Hönscheid1, K. Schwarz2, S. 
Schönberger3, C. Speckmann4, A. Borkhardt1, H.-J. 
Laws1 
1Department of Pediatric Oncology, Hematology and 
Clinical Immunology, Medical Faculty, Center of Child 
and Adolescent Health, Heinrich-Heine-University, 
Düsseldorf, 2Institute for Clinical Transfusion Medicine 
and Immunogenetics, Ulm, 3Department of Pediatric 
Hematology and Oncology, University Children's 
Hospital, University, Bonn, 4Centre for Chronic 
Immunodeficiency (CCI) and Centre of Pediatrics, 
Freiburg im Breisgau, Germany 

RAG1/2 (recombinase-activating-gene) mutations are 
attributed to cause severe combined immunodeficiency 
(SCID). Omenn syndrome and classical T-B-NK+ 
SCID are well-defined clinical phenotypes found to be 
associated with RAG deficiency. In the last decade 
evidence grew tremendously that hypomorphic 
mutations lead to milder forms (“atypical” SCID). We 
report on a 15-year old boy of German origin. Since 
birth he had been suffering from recurrent respiratory 
tract infections, oral and anogenital thrush, eczema, 
varicella infections and pneumococcal sepsis. 

Leukopenia was detected at 11 months of age with flow 
cytometry showing normal B cell numbers, but heavily 
decreased T cells. Diagnostics was performed to 
exclude 22q11-microdeletion, cystic fibrosis, 
Nijmegen-Breakage-Syndrome and Shwachman-
Diamond-Syndrome. Infections could be reduced 
significantly by immunoglobulin substitution at regular 
intervals. Nevertheless, since adolescence he suffers 
from chronic diarrhoea; gastroscopy revealed gastritis 
and esophagitis with a high EBV viral load in obtained 
biopsy samples. Interestingly, flow cytometry has been 
indicating a T-B-NK+ phenotype in the last years; 
induced STAT5 phosphorylation and TCR-Vbeta-
repertoire were normal. Radiosensitivity in stimulated 
lymphocytes was unremarkable. However spontaneous 
chromosome fragility was observed. Subsequent 
sequencing identified compound heterozygous 
mutations in the RAG1 gene and was confirmed in the 
parents. 
 
Leaky SCID patients with hypomorphic RAG1 
mutations are prone to infections and 
immunodysregulation. Spontaneous chromosome 
breakage and a changing immunological phenotype are 
newly observed in our patient. Data collection in 
atypical SCID patients, as the P-CID registry, will 
certainly put new insights into this heterogeneous 
patient cohort. 
 
 
508 MUTATION SCREENING IN STAT1, CARD9 
AND PKC-DELTA IN PATIENTS WITH 
CHRONIC MUCOCUTANEOUS CANDIDIASIS 
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Introduction: Chronic mucocutaneous candidiasis 
(CMC) is characterized by recurrent or persistent 
infections of skin, nails or mucosa with Candida 
species. Sporadic as well as autosomal dominant and 
recessive inheritance has been reported. Recent 
research suggests that autosomal dominant CMC may 
be due to heterozygous gain-of-function mutations in 
STAT1 or in the loss of CARD9 signalling. Moreover, 
more recently, protein kinase C-δ (PKCδ) was 
identified as an essential part of the Syk-CARD9 
pathway. 
 
Objective: We sequenced sixteen unrelated families 
with autosomal dominant CMC and twenty sporadic 
patients with diagnosed CMC in order to find the 
genetic cause for their disease. 
 
Methods: We performed Sanger sequencing on the 
genomic DNA of affected individuals, searching for 
mutations in the coiled-coil and DNA-binding domain 
of STAT1 and the whole of the CARD9 and PKCδ 
coding sequences. 
 
Results: We identified nine different heterozygous 
missense mutations in the coiled-coil domain of STAT1 
in twelve families and in seven isolated CMC patients. 
In one further family and four additional sporadic cases, 
we identified heterozygous missense mutations in the 
DNA-binding domain. 
 
At the time of abstract writing we have not identified 
any mutation in CARD9 or PKCδ, but sequencing 
efforts continue. 
 
Conclusions: Missense mutations in the coiled-coil and 
DNA-binding domain of STAT1 are the cause for 
approximately 50% of sporadic and 75% of familial 
CMC. Thus, STAT1 has to be taken into account when 
diagnosing this condition. CARD9 mutations are much 

rarer in CMC patients and PKCδ mutations have yet to 
be identified. 
516 EXPLORATION OF COMBINED 
IMMUNODEFICIENCY IN MOROCCO: THE 
IMPORTANCE OF PHENOTYPIC ANALYSIS 

J. El Bakkouri1,2, L. Jeddane3, F. Ailal2,3, B. Farouqi1, 
J. Najib2,3, O. El Maataoui1, A.A. Bousfiha2,3 
1Laboratory of Immunology, University Hospital Ibn 
Rochd, 2Medical School, King Hassan II University, 
3Clinical Immunology Unit, Department of Pediatrics, 
University Hospital Ibn Rochd, Casablanca, Morocco 

Introduction: The international union of 
immunological societies (IUIS) primary 
immunodeficiency's (PID) expert committee has 
classified the combined immunodeficiencies (CID) to 
19 categories on 2011. Most health centers, especially 
in emerging countries, are unable to characterize them 
biochemically and genetically.  
 
Objective: At first, we report the immunophenotypic 
characterization of CID in Morocco. Then, we propose 
a strategy for characterizing CID based on clinical and 
immunological phenotype that will allow us to optimize 
the choice of genetic analysis.  
 
Method: We diagnosed phenotypically CID and severe 
combined immunodeficiencies (SCID) in Morocco 
between 1997 and 2012. We proposed a phenotypic 
classification of CID in consultation with the IUIS PID 
expert committee.  
 
Results: We collected 37 SCIDs as follows: 23 were 
T−B− SCID and 14 T−B+ SCID. Natural killer cells 
(NK) counts were available for only 32 patients. 
Seventeen patients were T−B−NK+, three were 
T−B−NK−, six T−B+NK+ and six T−B+NK−. On CID, 
we had 22 cases of MHC II deficiency, 6 isolated 
deficiencies of CD4, three deficiencies of CD8 and 6 
cases of other CIDs. Using our phenotypic 
classification, we progressed in the characterization of 
our patients and thus optimized the choice of genetic 
tests to be performed later.  
 
Conclusion: The phenotypic classification that we 
propose has allowed us to progress in the 
characterization of the CIDs and the choice of 
specialized centers for genetic studies. 
 
 
526 SEVERE COMBINED 
IMMUNODEFICIENCY (SCID) IN LATVIA 
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of Infectious and Pediatric Immunology, University of 
Debrecen, Medical Health and Science Center, 
Debrecen, Hungary, 4Department of Paediatrics, Rigas 
Stradins University, Riga, Latvia 

Introduction: SCID is a heterogeneous group of 
diseases characterized by a profound block in T-cell 
development or function. 
 
Objective: To describe the clinical features and the 
spectrum of SCID in Latvia. 
 
Methods: Sixteen patents with SCID were registered 
during the period from 1994 till 2012 in the Children's 
Clinical University Hospital. Medical charts of these 
patients have been retrospectively reviewed. 
 
Results: SCID in Latvia accounted for 6,5% of our PID 
cases. There was a higher proportion of males to 
females (9 boys and 7 girls). Positive family history 
was in 3 families (5 children). Mean age at the onset of 
symptoms and SCID diagnosis was 1.6±1.2 and 3.9 ± 
1.6 months, respectively. Recurrent sinopulmonary 
infections (81%), candidacies (63%), generalized BCG 
infection (44%), diarrhea (38%) were the most 
important clinical features. 
 
Pathogens such as Candida albicans (10), 
Mycobacterium tuberculosis complex (7), CMV (3) and 
others have been identified. 15 patients died, 1 is alive. 
Autopsy was done in 8 patients. We saw different 
changes in thymus and lymphatic nodes. Artemis 
deficiency (n=1), T-B- SCID (n=3), T-B+ SCID (n=5), 
γc deficiency (n=1 mutation R224W in γ-chain of 
receptor for IL-2), unspecified SCID (n=6) were 
detected. 
 
Conclusion: Due to possibility of absence for PID 
routine genetic identification in Latvia only few SCID 
forms were identified precisely.Close collaboration 
with more experienced European countries can improve 
diagnostics in countries with small population. 
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Calderón5, F.J. Espinosa-Rosales2, L. Santos-
Argumedo1 

1Biomedicina Molecular, CINVESTAV-IPN, 2Unidad de 
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de Pediatría-SSa, México, 3Unidad Medica de Alta 
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Introduction: The X-linked hyper IgM syndrome (X-
HIGM) is characterized by low IgG and IgA serum 
levels, with normal or high levels of IgM; defective 
class switch recombination and somatic hypermutation.  
 
Objetive: The aim of this study was to characterize 
possible mutations in pediatric patients with clinical 
diagnosis of this syndrome.  
 
Methods: Activated T lymphocytes were stained with a 
mixture of anti-CD3 PerCP, anti-CD40L PE and anti-
CD69 FITC. The mutations were analyzed using the 
Vector-NTI software and compared with reference 
sequences (Genebank, NM 000074.2 and NP 
000065.1).  
 
Results: One patient, with absent expression of CD40L 
showed a novel missense mutation located in the TNFH 
domain (p.H125Y). Four more patients, with null 
expression of CD40L, had mutations located in the 
TNFH domain (p.A123E, p.Q220X and p.Q232X). 
Patient six had normal CD40L expression; however, the 
molecular analysis revealed an E4 Skip mutation (del 
347-409 bp).  
 
Conclusions: The correlation between phenotype and 
genotype in these patients was largely consistent with 
previous reports. This molecular study contributes to 
the identification of new mutation in the CD40L gene.  
 
Supported by ICYTDF/326/2009  
 
Departamento de Biomedicina Molecular, Centro de 
Investigación y de Estudios Avanzados del IPN; 
Apartado Postal 14-740, CP 07360, D.F. México. 
Phone number: (+52 55) 5747 3800 ext. 5020. E-mail 
address: avargas@cinvestav.mx 
 
 
542 THE PHENOTYPIC AND FUNCTIONAL 
CHARACTERISTICS OF CD4+ REGULATORY T 
CELLS IN NASOPHARYNGEAL CARCINOMA 

J. Li, X.-F. Tang, H.-Y. Mo, Y.-X. Zeng 

Sun Yat-Sen University, Cancer Center, Guangzhou, 
China 

Introduction: Our previous study revealed that the 
density of Foxp3+ TIL was associated with better 
outcome of nasopharyngeal carcinoma (NPC) patients.  
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Objective: This study was aimed to explore the role of 
CD4+Foxp3+ regulatory T (Treg) cells in the immune 
responses of the tumor microenvironments in NPC.  
Methods: The peripheral blood monocytes (PBMC) 
and tumor-infiltrating lymphocytes (TIL) were isolated 
from individuals of 21 NPC patients. The phenotypic 
and functional characteristics of Treg cells was 
determined by intracellular staining and flow cytometry 
analysis based on the special markers, including CD4, 
CD25, Foxp3, CD147, CCR6, CCR7, GITR and 
CTLA4, and cytokines, including IFNg, IL-2, IL-4, IL-
17, IL-10, TGFb and GrB. The suppressive function of 
Treg cells was determined by co-cultured CSFE 
labeling Treg cells with naïve T cells for 5 days and 
analyzed with 7-AAD staining.  
 
Results: The percentage of tumor-derived Treg cells 
was noticeably increased in NPC; in addition, the most 
of interesting was that the Treg cells in TIL secreted 
more IFNg and IL-2 but expressed less level of CD147 
compared with the Treg cells from PBMC of NPC 
patients. Furthermore, the suppressive function of Treg 
cells from TIL was weaker regarded with that of Treg 
cells in PBMC of NPC patients, and this suppressive 
function of Treg cells was associated with CD147 and 
Foxp3 expression.  
 
Conclusion: The tumor-derived Treg cells in NPC 
prone to secret inflammatory cytokines and loss some 
of suppressive function, due to the regulation of some 
molecules in Treg cells including CD147 and Foxp3. 
 
 
596 THE MANY FACES OF ARTEMIS-
DEFICIENT COMBINED 
IMMUNODEFICIENCY - CASE REPORT AND 
SYSTEMATIC LITERATURE REVIEW ON 
CLINICAL MANIFESTATIONS AND 
GENOTYPE-PHENOTYPE CORRELATION 
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Bibi3, C. Cale1, P. Amrolia4, P. Veys4, E.G. Davies1, P. 
Jeggo2 
1Department of Immunology, Great Ormond Street 
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University of Sussex, Brighton, 3Regional Molecular 
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Transplantation, Great Ormond Street Hospital for 
Children NHS Foundation Trust, London, UK 

Defects in V(D)J recombination and repair of DNA 
double-strand breaks (DSB) severely impair the 
development of T-lymphocytes and B-lymphocytes. 
Patients with such genetic defects present in infancy as 
classical severe combined immunodeficiency, or 

Omenn syndrome associated with hypomorphic 
mutations. Less commonly, some patients present as 
combined immunodeficiencies (CID) with recurrent 
infections, autoimmunity, granulomatous inflammation 
and malignancy. While CID associated with RAG1 and 
RAG2 deficiencies are well characterized, the clinical 
course and outcome of Artemis-deficient CID has not 
been collectively analyzed. We report 2 siblings with 
progressive immune deficiency and 
immunodysregulation caused by Artemis deficiency. 
The mutations consisted of a null allele (exon 1-3 
deletions), and a missense mutation (p.T71P) which is 
likely to be hypomorphic based on bioinformatics 
analysis. Skin fibroblasts derived from the younger 
sibling demonstrated normal DSB repair by gamma-
H2AX analysis, supporting the predicted hypomorphic 
nature of the p.T71P allele. Nevertheless, the severity 
of immunodeficiency in these two patients warranted 
haematopoietic stem cell transplantation (HSCT). 
Literature review of 12 patients with Artemis-deficient 
CID showed that all patients had significant 
morbidities, including recurrent infections (n=12), 
autoimmunity (n=7), EBV-associated lymphoma or 
lymphoproliferation (n=3), and epithelial carcinoma 
(n=1) despite having hypomorphic mutants with 
residual Artemis expression, V(D)J recombination or 
DSB repair capacity. Seven patients underwent HSCT 
and five survived, but four patients who did not receive 
HSCT all died of disease complications. The 
progressive nature of immunodeficiency, 
radiosensitivity and genomic instability as a result of 
defective repair of DNA damage account for poor 
survival, and early HSCT should be considered. 
 
 
618 SEVERE COMBINED 
IMMUNODEFICIENCY (SCID) IN A SPANISH 
PATIENT: CLINICAL, IMMUNOLOGICAL AND 
MOLECULAR CHARACTERIZATION 
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Menasalvas2, S. Alfayate2, J. Fuster3, J. Campillo1, G. 
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A. Bernal-Ramos1, M. Alvarez-Lopez1, A. Garcia-
Alonso1 
1Immunology Service, 2Pediatric Infectious Disease 
Unit, 3Pediatric Oncology Unit, Hospital Universitario 
Virgen de la Arrixaca, Murcia, Spain 

Severe combined immunodeficiency (SCID) is one of 
the most severe forms of primary immunodeficiency 
characterized by the absence or dysfunction of T 
lymphocytes affecting both cellular and humoral 
adaptive immunity. Depending on the genetic defect, B 
and NK cells may be present or absent. The majority of 
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patients have T-B+ X-linked SCID caused by mutations 
in the IL2RG gene encoding the common g chain.  
 
We report on a 2 month-old male, the first child of non-
consanguineous Spanish parents born as a result of in 
vitro fertilization technique, who was referred to our 
hospital with diarrhea and a febrile syndrome that had 
evolved over 10 days. In feces, rotavirus and 
adenovirus were detected. Decreased immunoglobulin 
IgG (118 mg/dl), IgA (3 mg/dl) and IgM (15 mg/dl) 
levels were remarkable on admission. Peripheral blood 
flow cytometric analysis showed that CD3+ T (30 c/µl) 
and NK cells (2 c/µl) counts were reduced while 
CD19+ B lymphocytes (1578 c/µl) were present in 
normal numbers and PBMC were CD132- and 
CD127+. A diagnosis of T-B+NK- X1-SCID was made. 
An IL2RG gene sequence analysis revealed a mutation 
in exon 1 (c.2C>T) which predicted a replacement of a 
methionine by threonine at amino acid position 1 
(p.M1T). The mother did not carry the mutation.  
 
In spite of treatment with IVIG replacement therapy, 
cotrimoxazole prophylaxis and broad-spectrum, during 
medical attendance he developed a CMV infection. The 
patient received a HLA haploidentical hematopoietic 
stem cell transplant from his mother at 4 months with a 
fatal outcome. 
 
 
628 SEVERE HYPECALCEMIA FOLLOWING 
BONE MARROW TRANSPLANTATION FOR X-
LINKED SEVERE COMBINED 
IMMUNODEFICIENCY 

T. Serrão1, G. Correia2, A.I. Cordeiro1, C. Neves1, I. 
Ferreira2, J. Farela Neves1 
1Primary Immunodeficiencies Unit. Hospital Dona 
Estefânia. Centro Hospitalar de Lisboa Central, 2Bone 
Marrow Transplantation Unit, Portuguese Oncology 
Institute, Lisbon, Portugal 

Introduction: The inability to form granulomas in 
response to certain intra-cellular pathogens has been 
well described in HIV-infected children or in primary 
immunodeficiencies like SCID or Mendelian 
susceptibility to mycobacterial diseases.  
 
Clinical report: A two months-old boy, with 
unremarkable family history, was admitted to a tertiary 
hospital in Lisbon for Staphylococcus aureus 
septicemia. He had been hospitalized at the age of 3 
weeks for Moraxella catarrhalis septicemia. The X-ray 
revealed the absence of thymic shadow and 
immunophenotyping confirmed the diagnosis of X-
linked SCID. 

He had been vaccinated at birth with bacilli Calmette 
Guérin vaccine so, after excluding disseminated BCG 
disease, a three drugs prophylatic regimen with 
isoniazid, rifampicin and ethambutol was started. He 
was submitted to hematopoietic stem cell 
transplantation (HSCT) from an HLA matched sibling 
donor at the age of 4,5 months.  
 
The HSCT course was uneventful excluding an episode 
of severe hypercalcemia. The parathormone level was 
undetectable, hydroxycholecalciferol was low, 
1,25(OH)2D3 was very elevated and urinary fraction 
excretion of calcium was 10%, compatible with 
granulomatous-related hypercalcemia. The BCG 
vaccination site revealed “de novo” local BCGitis. A 
treatment with prednisolone was started and effectively 
suppressed the exaggerated immune response, leading 
to the resolution of the inflammatory signs and full 
recovery of hypercalcemia.  
 
Conclusions: In countries where newborn universal 
vaccination with BCG vaccine still occurs, 
granulomatous-related absorptive hypercalcemia is a 
possibility during immune reconstitution following 
HSCT for SCID. It is caused by enhanced 1α-
hydroxylase in the newly formed granulomas in 
response to latent BCG infection and can be a medical 
emergency. 
 
 
630 GUT CD4 T-CELL DEPLETION IN 
CHRONIC GRANULOMATOUS DISEASE 

A.S. Albuquerque1, S.M. Fernandes1,2, A.R. Pires1, 
A.C. Melo1, L. Correia3, E. Oliveira4, C. Ferreira4, S.L. 
Silva1, R.M.M. Victorino1,2, A.E. Sousa1 
1Unidade de Imunologia Clínica, Instituto de Medicina 
Molecular, Faculdade de Medicina, Universidade de 
Lisboa, 2Medicina 2, 3Serviço de Gastroenterologia, 
4Serviço de Anatomia Patológica, Hospital de Santa 
Maria, Centro Hospitalar Lisboa-Norte, Lisbon, 
Portugal 

Introduction: T-cell disturbances have been reported 
in Chronic Granulomatous Disease (CGD), namely 
depletion of peripheral blood T-cells and expansion of 
IL-17 producing CD4 T-cells (Th17). The mechanisms 
underlying these perturbations remain largely unknown, 
as does the possible involvement of the mucosal 
compartment.  
 
Objective: Our aim was to investigate the lymphoid-
associated colon tissue of a 34 year-old CGD patient 
with a CYBB (gp91phox) gene mutation presenting 
marked depletion of circulating CD4 T-cells (< 200 
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cells/ml) for more than 18 years, without significant 
opportunistic infections.  
 
Methods: Mononuclear cells were isolated both from 
colon biopsies and peripheral blood. Cytokine 
production was assessed upon short-term culture with 
PMA plus ionomycin. Mucosal and peripheral T-cells, 
including Th17 and regulatory T-cells (Treg, FoxP3+), 
were characterized using 8-color flow-cytometry.  
 
Results: The CGD patient featured a major CD4 T-cell 
depletion in the colon mucosa (7% of CD3+ 
lymphocytes as compared to an average of 50.5±2.8% 
in healthy subjects, n=9). Nevertheless, colon CD4 T-
cells featured relative proportions of Th17 and Treg 
within the range observed in healthy subjects, 
suggesting that the CGD-associated inflammatory state 
had a minor impact on these populations in the mucosa. 
These findings contrasted with the over-representation 
of Th17 and Treg within the circulating CD4 T-cell 
subset.  
 
Conclusions: This case illustrates that severe CD4 
lymphopenia in CGD may be associated with a marked 
mucosal CD4 T-cell depletion. It represents an 
argument in favour of early aggressive therapeutic 
intervention such as stem-cell transplantation. 
 
 
634 ADENOSINE DEAMINASE DEFICIENCY: 
FROM DIAGNOSIS TO TREATMENT, A 
SINGLE CENTRE REPORT 

R. Baffelli1, L. Notarangelo2, M. Zucchi1, M. 
Cossandi1, F. Porta3, A. Beghin1, A. Lanfranchi1 
1Stem Cell Lab, Children's Hospital Brescia, 2Pediatric 
Oncohaeatology and BMT, 3Pediatric 
Oncohaeamatology and BMT, Children's Hospital 
Brescia, Brescia, Italy 

Introduction: Adenosine Deaminase (ADA) deficiency 
is an inherited autosomal recessive immunodeficiency 
which represents about 10-15% of SCID. 
 
Immunodeficiency is due to accumulation of toxic 
metabolites that can't be degraded, collected in plasma 
and transported into cells where they reach high levels. 
 
These patients required decisive therapeutic protocols 
to reconstitute the immune function. There are 3 type of 
treatment: bone marrow transplantation (BMT), enzyme 
replace therapy with Peg-ADA and gene therapy. 
 
Objective: In our centre we following patients from 
diagnosis, treatment and monitoring of therapy. 

Methods: After screening enzymatic test and 
confirmation of high levels of toxic metabolites, 
molecular diagnosis are performed on DNA samples. 
The patient is then treated with appropriate protocol. 
Antibodies against Peg-ADA were investigated. 
Results: More than 20 ADA patients and 5 new 
mutations were found and we following therapy of 13 
of these. 7 patients undergoing BMT, 6 under Peg-
ADA.  
 
Patients in treatment with peg-ADA showed 
immediately increase of total lymphocytes , in vitro 
lymphocyte mitogen normalization and quickly 
detoxification. A part of these patients developing 
neutralizing Ab against Peg-ADA. Recovery after BMT 
is slower than Peg-ADA but is constant over time. 
Engraftment is almost complete for lymphocyte 
subsets. 
 
Conclusions: Treatment with PEG-ADA allows rapid 
clinical and immunological reconstitution. However, 
after initial stabilization, the appearance of antibodies 
can reduces the activity of circulating pegADA and 
compromise immune recovery. 
 
Several clinical studies demonstrate that transplanted 
patients reconstitution is slower if compared to peg-
ADA but is more constant over time. 
 
 
652 FEATURES OF SOME PARAMETERS 
IMMUNE SYSTEM IN PATIENTS WITH 
IDIOPATHIC INFERTILITY 

N.S. Musaeva, A.S. Vaisov 

Department Health, Center of Dermatology, Tashkent, 
Uzbekistan 

Despite the impressive list of factors that damage 
spermatogenesis and causes of male infertility 
strutktura outlines vague and contradictory. In this case 
idiopathic infertility in men is 25%. A certain role for 
the participation of the immune system. The aim of the 
study was to examine the levels of certain parameters of 
the immune system in men. We examined 38 men aged 
18 to 45 years. 26 people diagnosed with idiopathic 
infertility (duration of 3 years of fruitless marriage, the 
concentration of sperm in the ejaculate from 18 to 30 
million/ml, motility 30-35%, pathological forms of < 
40%), the control group consisted of healthy donors 
(n=20) of the same of age. The state of spermatogenesis 
was evaluated by a study of ejaculate according to the 
recommendations and standards, suppose of WHO. 
Studied in peripheral blood lymphocytes with the 
quantitative content of the phenotype CD3, CD4, CD8, 
CD16, CD20 with monoclonal antibodies Series LT 
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(LP "Sorbent", Moscow, Russia). The results showed 
that the development of autoimmune reactions against 
spermatozoa is accompanied by an increase in the 
content of peripheral blood CD16+, CD20+-cells (P< 
0,01), the concentration of leukocytes in semen and 
active oxygen radicals (P< 0,01), increased production 
of IFN (P< 0,01) in response to the endo-and 
exogenous inducers. The level of CD8 +-lymphocytes 
was reduced (P< 0,01). The cause of idiopathic 
infertility in patients without visible lesions in the 
seminal plasma is the presence of any autoimmune 
changes, and it provides a basis for immunotherapy 
implement this group of patients. 
 
 
663 A CASE OF CONGENITAL ENTEROPATHY 
AND FAMILIAL MISSENSE MUTATION OF 
THE FOXP3 GENE 

S. Ludman1, F. Connell2, M. El Awad3, W. Qasim3, N. 
Martinez-Alier1 
1Paediatric Infectious Diseases Department, Evelina 
Children's hospital, 2Clinical Genetics, Guy's Hospital, 
Guy's and St Thomas' NHS foundation trust, 
3Paediatric Immunology/BMT, Great Ormond Street 
Hospital for Children NHS Foundation Trust, London, 
UK 

Introduction: Immune dysregulation, 
polyendocrinopathy, enteropathy, X-linked (IPEX) 
syndrome presents in boys under six months of age 
with a variable phenotype including diarrhoea, eczema 
and diabetes. Mutations in the Forkhead box protein 3 
(FOXP3) gene (Xp11.2-q13.3) result in defects of the 
regulatory T cell compartment (Tregs). Mutation 
analysis is considered essential to diagnose IPEX, as 
some patients may express protein and have detectable, 
but functionally defective circulating T cells with a 
Treg phenotype. 
 
Objective: We investigated a child who was suspected 
of having IPEX syndrome based on a novel FOXP3 
mutation. 
 
Case History: An 11 month old boy, of 
consanguineous middle eastern parents, presented with 
failure to thrive, persistent diarrhoea, intermittent 
thrombocytopaenia, recurrent sepsis and cytopenias. 
 
Results: Suspicion of an immune enteropathy 
associated with eosinophilic colitis lead to genetic 
screening for IPEX and he was found to be hemizygous 
for a novel FOXP3 missense mutation. Substitution of 
the amino acid glutamine for highly conserved arginine 
at codon 309: p.Arg309Gln was predicted to 
pathogenic. However, immunogical investigations 

revealed normal lymphocyte profiles, including the 
presence of FOXP3 expressing 
CD4+CD25high+CD127low T cells. Genetic analysis 
of parental samples revealed that as a result of 
consanguinity, both parents carried mutated FOXP3 
gene. Identification of the variant in the proband's 
healthy father indicates a previously unrecognised 
single nucleotide polymorphism rather than a 
pathogenic mutation. 
 
Conclusion: This case highlights the difficulties in 
attributing pathogenic significance to previously 
undescribed mutations, and the importance of sampling 
appropriate background populations to excluding 
polymorphisms. 
 
 
680 SYSTEMIC CMV INFECTION IN INFANTS: 
HEALTHY FUNCTION OR PRIMARY 
IMMUNODEFICIENCY 

L. Alsina1,2, M. Piquer1,2, M.A. Martin-Mateos1,2, E. 
Gargallo3, M.A. González4, J.I. Arostegui2,5, M. Juan2,5, 
A.M. Plaza1,2 
1Allergy and Clinical Immunology Department, 
Hospital Sant Joan de Déu, Esplugues de Llobregat, 
2Functional Unit of Immunology SJD-Clínic, 
Corporació Sanitària Clínic, Barcelona, 3Pediatric 
Department, 4Dermatology Department, Hospital Sant 
Joan de Déu, Esplugues de Llobregat, 5Immunology 
Department, Hospital Clínic, Barcelona, Spain 

Introduction: Clinical manifestations of 
cytomegalovirus (CMV) infection depend on the host 
age and immunocompetence. Postpartum acquired 
infection is not usually associated with clinical disease. 
Thus, when severely symptomatic, a Primary 
Immunodeficiency (PID) should be suspected. 
 
Case reports: Here, we descript 2 patients with 
disseminated CMV infection of postnatal transmission, 
from consanguineous parents.  
 
Patient 1: Uneventful along first weeks of life, although 
she developed 3 acute ear-infections and mastoiditis at 
2 months old (mo). At 3mo she was referred for 
coagulopathy+hepatitis+pneumonitis. CMV was 
detected in blood, bronchial aspirates and urine.  
 
Patient 2: Healthy until 2mo, when he developed a 
generalized ichthyosiform erythroderma, protracted 
diarrhea and perianal ulcers. CMV was detected in 
blood, perianal ulcers, stools and urine. Metabolic and 
primary skin-diseases were ruled out. 
 
Immune workup: Both patients had normal 
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lymphocyte counts without hypogammaglobulinemia. 
P1 had relative B-cells lymphopenia, while CD4+ T-
cells absolute levels were low. Extended T-cell 
phenotype: oligoclonal expansion of αβ memory CD8+ 
T-cells with reduced IL7-receptor expression. Absence 
of mitogen proliferation and of vaccine responses. No 
genetic defect in MHCII, IL7R, �C, ZAP70, CD3, 
RAG1/2, p56lck, Th-POK. She is under monthly ivIg 
and prophylactic antibiotics. Normal P2 immune 
evaluation; CMV-infection resolved with gancyclovir 
and he is now a healthy child. 
 
Conclusions: We report two infants who developed 
severe acquired CMV infection but had different 
immunological background (healthy vs combined 
immunodeficiency T+ (CD4-)B+NK+). “Leaky” SCID 
forms may present with normal numbers of 
lymphocytes and immunoglobulins. This can be 
misleading when suspecting a PID: thus T-cell 
extended phenotype should be part of the workup. 
 
 
690 MISSENSE HETEROZYGOTE 
RECOMBINATION-ACTIVATING GENES 
(RAG) 1 MUTATION WITH LATE ONSET OF 
SEVERE SPECTRUM OF CLINICAL 
PRESENTATION 

L. Bezrodnik, D. Di Giovanni, A. Gómez Raccio, M.I. 
Gaillard 

Immunology, Hospital de Niños R. Gutiérrez, Ciudad 
Autónoma Buenos Aires, Argentina 

Introduction: Mutations in RAG 1/2 cause 
immunodeficiency (ID) and dysregulation ranging from 
severe combined ID to Ommen syndrome to more mild 
ID.  
 
Objective: To report male with late onset of clinical 
combined ID. 
 
Results: Infant of non consanguineous latin parents, 
from 4 years old presented recurrent pneumonia. First 
Admission: 7 years old with bilateral bronchiectasis, 
weight and height below 3° percentile. Immunological 
laboratory: no cytopenia, normal IgG (IgG2 deficit), 
IgA, IgM, high IgE, impaired specific polysaccharide 
and partial protein antigens response. Starting treatment 
with IVIG and cotrimazol. Evaluation for continuing 
pneumonia: HIV negative lymphopenia CD4, 
CD4CD45RA12%, CD4CD45RO79%, 
TCRgamma/delta35%, lymphoproliferation assays 
induced by mitogen: absent. Autoantibody: SMA ++ 
not actin. Follow up: from 7 to 10 years old, lung 
lobectomy, recurrent parotitis, acute pancreatitis, herpes 
zoster, respiratory infection by RSV, P jiroveci, P. 

aureginosa, S. pneumoniae, Mycobacterium spp, 
pansinusitis, recurrent thrush, skin rash by cotrimazol, 
hemolytic anemia by dapsona, nail dystrophy and 
splenomegaly. At 10 years: acute EBV hepatitis, 11 
years: multivisceral granulomatous disease in lymph 
node, liver, testicle and muscle biopsies. 12 years: 
leukocytoclastic vasculitis, uveitis/neurocoriorretinitis 
(Mycobacterium avium complex at vitreous humour), 
no respond to immunosuppressive and 
antimycobacterial treatment, bilateral blindness 
progress. 13 years: CSN lymphoma (EBV PCR+). At 
14 years old died once after matched unrelated bone 
marrow transplant. RAG1 mutation diagnosis was made 
4 years after death.  
 
Conclusion: The lack of molecular diagnosis in a 
patient with combined immunodeficiency of poor 
outcome should not delay the transplant indication. The 
definitive molecular diagnosis, even is late, is important 
for genetic counseling. 
 
 
698 MONOCLONAL IGG KAPPA 
GAMMOPATHY PREVIOUS TO 
HEMATOPOIETIC STEM CELL 
TRANSPLANTATION IN AN INFANT WITH 
SEVERE COMBINED IMMUNODEFICIENCY 

I. Simão1, A.I. Cordeiro1, L.M. Borrego2, C. Martins2, 
C. Neves1, J. Farela Neves1 
1Primary Immunodeficiencies Center - Department of 
Pediatrics, Hospital de Dona Estefânia, Centro 
Hospitalar de Lisboa Central - EPE Lisbon, 2Primary 
Immunodeficiencies Center, CEDOC, NOVA, 
Faculdade de Ciências Médicas, Immunnology, Lisbon, 
Portugal 

Introduction: Benign monoclonal/polyclonal 
gammopathies and lymphoprolipherative diseases have 
been described in malignancies, auto-immune diseases, 
aplastic anemia, and after hematopoietic stem cell 
transplantation (HSCT) in patients with primary or 
secondary immunodeficiencies. It is thought that they 
are secondary to monoclonal B cell proliferation, as a 
consequence of an abnormal regulatory T cell function. 
Most cases of monoclonal gammopathies in infants 
with Severe Combined Immunodeficiency (SCID) 
occur after HSCT, before T-cell immune reconstitution 
is complete. Prior to HSCT, there are only a few reports 
of monoclonal IgA gammopathy in the context of T-B- 
SCID with maternal B-lymphocyte engraftment, which 
thereafter undergoes uncontrolled proliferation.  
 
Clinical report: We describe the case of an infant with 
X-linked SCID that, previous to HSCT, had a major 
increase of the IgG value, which led to a thorough 
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etiologic investigation. Malignancy and viral infections 
were excluded, as well as maternal B cell engraftment. 
The proteinogram and immunofixation revealed an IgG 
Kappa gammopathy (figure 1). No further treatment 
was endorsed and complete resolution after HSCT was 
achieved.  
 
Conclusion: In this case, the absence of normal T-cell 
function regulating B cell proliferation and activation, 
led to the appearance of an IgG Kappa monocolonal 
gammopathy. Restoration of T-cell function by HSCT 
enabled the host to suppress the aberrant B-cell 
proliferation leading to spontaneous resolution. 
 
 
709 A FAMILIAR CD4 LYMPHOPENIA? 

D. Roma1, E. Monteferrario1, S. Graziani1, S. 
Corrente1, L. Di Iorio1, G. Di Matteo2, S. Di Cesare2, 
M.L. Romiti2, A. Barroeta2, L. Chini1, F.M. Paone1, V. 
Moschese1 
1Division of Pediatrics, Univerisity of Tor Vergata, 
2Department of Public Health and Cellular Biology, 
University of Rome Tor Vergata, Rome, Italy 

A 3 years old boy referred to our Center for allergic 
symptoms and recurrent infections. His personal 
hystory revealed chronic diarrhea since 6 months of life 
with an appropriate growth. Family history reported 
that his father had received recently a diagnosis of 
primary immunodeficiency with an 
agammaglobulinemia (CD19 0.7%) and a marked 
reduction of CD4+, with normal Btk and CD40L gene 
sequencing. Immunological investigations showed: 
normal Ig, good antibody response to Tetanus and 
Pneumococcus, mild reduction of CD4+ (824/mmc; 
24.3%), reduced proliferative response to Candida (SI 
2.41) and Tetanus (SI 1.08), AGA IgG> 200mg/dl and 
IgA 55 mg / dl, positive anti-CENP and c-ANCA 
antibodies. Duodenal histology, negative for celiac 
disease, showed a MALT hyperplasia. Since he was 
relatively well, he was just monitored over time. After 2 
years, due to recurrence of diarrhea, positivity of 
autoantibodies and increased inflammatory markers, 
further instrumental tests were performed which 
showed aftoid gastric lesions, a cavernous hemangioma 
of the sigmoid-colonic junction and nodular nonspecific 
colitis. Furthermore, due to a severe episode of Herpes 
Zoster and an increased occurrence of upper respiratory 
infections immunological investigations were repeated. 
A significant CD4+ reduction (374/mmc-26,3%) and 
reduced proliferative response to Tetanus and Candida 
were found and cotrimoxazole prophylaxis was started. 
Further analysis including TREC, TCR repertoire and 
genetic investigation will elucidate his condition. 
Family history is very important for primary 

immunodeficiency screening but that early diagnosis is 
a big “challenge” for immunologist because of the 
complexity and diversity of such conditions, especially 
in “atypical” patients. 
 
 
723 THROMBOCYTE VOLUME AND COUNT IN 
DIGEORGE SYNDROME 

B. Gokturk1, I. Reisli1, M. Kırac1, S. Keles1, H. Artac2, 
S. Yıldırım3 
1Necmettin Erbakan University, Meram Medical 
Faculty, Department of Pediatric Allergy and 
Immunology, 2Department of Pediatric Immunology 
and Allergy, Selcuk University, Selcuklu Medical 
Faculty, 3Necmettin Erbakan University, Meram 
Medical Faculty, Department of Medical Genetics, 
Konya, Turkey 

Introduction: DiGeorge syndrome is the most common 
microdeletion syndrome which arises because of a 
hemizygous microdeletion of chromosome 22q11.2, 
and rarely 10p13. Patients are obligatory heterozygots 
for Bernard-Solier Syndrome patients due to deletion of 
glycoprotein(GP)Ibβ. 
 
Objective: To study different clinical and laboratory 
features and determine if any findings especially 
macrothrombocytopenia could aid in early diagnosis.  
 
Methods: Thirteen patients (1 with 10p13 deletion) 
studied by FISH analysis were evaluated 
retrospectively.  
 
Results: The median age of diagnosis was 38 
months(1month-35 years). Facial dysmorphism(100%), 
mental-motor-retardation(100%), recurrent/prolonged 
infections(85%), velopharyngeal-insufficiency(69%), 
congenitalheart disease(54%), 
hypoparathyroidism(54%), anomalies in 
extremity(38%) and urogenital system(38%), 
hipothyroidizm(15%), konvulsion(30%), 
splenomegaly(7%) were the findings. Low throid 
volume (obvious on left)(6/8), intracranial 
pathology(3/5), tortuous-vascularity of eyes(5/8) were 
noteworthy. Two patients who died at 8 and 11-month 
of age had lymphopenia, conotruncal-heart anomaly 
and hypoparathyroidism. Hypogammaglobulinemia, 
CD3+T and CD4+T lymphopenia were present in half 
and CD8+T and CD19+B lymphopenia were present in 
23.7% and 7% of the patients, respectively. The mean 
platelet volume(MPV) was 10.2fl versus 7fl(p=< 
0.001), platelet count was 214000/mm3 versus 
363000/mm3(p=< 0.01), MPV/PLTx105 was 5.41 
versus 2(p=< 0.001), CD41a mean fluorescence 
intensity(MFI) was 118 versus 77(p=< 0.001), CD42b 
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MFI was 347.6 versus 341(p=>0.5), 
CD42B/41A(GPIb/GPIIb) ratio was 4.2 versus 5.31(< 
0.05) in patients and control group, respectively. 
 
Conclusions: DiGeorge syndrome has to be kept in 
mind for all the patients who have typical craniofacial 
findings and mental-motor-retardation. CD41aMFI 
increased in patient group parallel to platelet volume, 
but CD42bMFI didn'nt change. Correspondingly 
CD42b/CD41a-ratio decreased. We suggest that, high 
MPV/PLT-ratio can be used to choose the cases who 
need FISH analysis. 
 
 
777 DISTURBANCES IN T-LYMPHOCYTES 
HOMEOSTASIS IN CHILDREN WITH 
AGAMMAGLOBULINEMIA 

S. Sharapova1, O. Paschenko2, A. Migas1, I. 
Kondratenko2, M. Belevtsev1 
1Research Department, Belarusian Research Center for 
Pediatric Oncology, Hematology and Immunology, 
Minsk, Belarus, 2Department of Clinical Immunology, 
Russian Children's Clinical Hospital, Moscow, Russia 

Introduction: Late diagnosis and inappropriate 
treatment in patients with agammaglobulinemia without 
B-cells predispose to severe infection and 
autoimmunity complications. According data of various 
researchers, T-cell disregulation may play a crucial role 
in development of these manifestations. 
 
Objective: Investigation of different T cell subsets in 
patients with agammaglobulinemia without B-cells in 
patients of different ages, health status and treatment 
regimes. 
 
Methods: Flow cytometric analysis of circulating total 
CD3+ T cells, CD3+CD4+CD45RA+, 
CD3+CD8+CD45RA+, CD3+CD4+CD45RA+CD31+, 
CD4+CD45RO+, CD8+ CD45RO+, 
CD4+CD25+CD127- was performed in two groups of 
children with agammaglobulinamia: first - 13 patients 
(age 3-10 years), second - 12 patients (age 10-18 years) 
and 49 healthy children. 
 
Results: In each patients group were children with late 
diagnosis and inadequate treatment. All of these 
patients had chronic infections of respiratory and 
gastrointestinal tract. Absolute counts of 
CD4+CD45RA+ and CD3+CD4+CD45RA+CD31+ 
were reduced but CD4+CD45RO+ were increased (p< 
0.05) in patients with late diagnosis and inappropriate 
treatment in comparison to healthy children of 
corresponding age and early diagnosed patients 
receiving adequate treatment. In the group of elder 

patients with inappropriate treatment 2 had Crohn's 
disease, 2 - rheumatoid arthritis. 
 
Conclusion: Our results give reason to speculate about 
the role of antigen presentation and subsequent T-cell 
disregulation in agamaglobulinemia patients with late 
diagnosis and inappropriate treatment and facilitate 
autoimmunity formation. 
 
 
844 WASP-WIP DEFICIENCIES: NEW 
INSIGHTS IN WASP-WIP INTERACTION 

G. Lanzi1, D. Moratto1, D. Vairo1, S. Masneri1, C. 
Mazza1, P. Tovo2, S. Martino2, L.D. Notarangeglo3, A. 
Plebani1, R. Geha4, L.D. Notarangelo4, S. Giliani1 
1'A. Nocivelli' Institute for Molecular Medicine and 
Pediatric Clinic, University, Brescia, 2Department of 
Pediatrics, University of Turin and Regina Margherita 
Children's Hospital, Turin, 3Pediatric Clinic, Spedali 
Civili, Brescia, Italy, 4Children's Hospital Boston, 
Harvard Medical School, Division of Immunology, 
Boston, MA, USA 

Introduction: Wiskott-Aldrich syndrome protein 
(WASP) stabilization is the most studied function of the 
WASP-interacting protein (WIP). Demonstration that 
WIP deficiency is causative of undetectable WASP in a 
patient showing a WAS-like phenotype (Lanzi et al 
2012) supports this knowledge and opens new insights 
on the mechanisms that regulate the interaction between 
these two proteins.  
 
Objective: Evaluation of the effect of genetic 
alterations affecting WASP and WIPF1 on the 
expression of both coded and interacting proteins.  
 
Methods: Evaluation of WIP/WASP RNA and protein 
expression on cultured T cells from the WIP-/- patient 
and from patients carrying different WASP mutations. 
Analysis of MG132-mediated proteosomal inhibition 
on WASP-mutated B-LCLs.  
 
Results: In WIP deficiency WASP/WIP reduction has 
been suggested to be proportional with the absence of 
WIP abolishing WASP expression. Conversely, lack of 
WASP does not completely abrogate WIP expression. 
Anyhow, evaluation of WIP in patients expressing 
different residual levels of WASP shows a WASP-
dependent reduction. Analysis at mRNA level shows 
that even in the absence of the expression of the 
mutated gene the expression of the partner gene is not 
affected. 
 
Finally, proteosomal inhibition of milder WAS-mutated 
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patients was associated to a significant increase of 
WASP expression, but did not affect WIP levels.  
 
Conclusions: These findings indicate that WIP and 
WASP are reciprocally stabilized, with their 
intracellular levels that are conditioned by the 
expression of the interacting protein in a post-
translational manner. WIP residual expression in 
WASP-negative cells suggests a WASP-independent 
role of WIP whose degradation displays a certain 
degree of proteosomal independency. 
 
 
882 IL-12R BETA1 DEFICIENCY AND 
PARACOCCIDIOIDOMYCOSIS: A SECOND 
CASE REPORT 

D. Moraes-Vasconcelos1, N.M. Orii2, A. Santos Dias2, 
T. Almeida Bezerra1, A. Campeas3, Y.C. Lian3, R.A. 
Brasil4, Pediatric Infectology of the Institute of 
Infectology Emilio Ribas 
1Dermatology, 2Laboratory of Medical Investigation in 
Dermatology and Immunodeficiencies, Faculdade de 
Medicina da Universidade, 3Instituto de Infectologia 
Emilio Ribas, 4Pathology, Instituto de Infectologia 
Emilio Ribas, São Paulo, Brazil 

Mendelian inheritance to mycobacterial disease 
(MSMD) refers to a group of diseases characterized by 
predisposition to clinical disease caused by 
environmental non-tuberculous or poorly virulent 
mycobacterial species such as Bacille Calmette-Guérin 
(BCG) vaccine. Mutations in 6 components of the IFN-
gamma/IL-12 axis underlie MSMD: IFNR1, IFNR2, 
STAT1, IL12B, IL12RB1, IKBKG and IRF8. BMSS, a 
11 years old girl, born to a consanguineous couple, 
presented disseminated BCG infection in infancy. 
Treatment was instituted during three years. 
Approximately two months prior to hospitalization the 
patient traveled to a rural area of Minas Gerais, Brazil. 
40 days later she presented painful cervical 
lymphadenopathy and a lytic lesion in the right tibia. 
Histopathological findings showed an inflammatory 
reaction rich in histiocytes resembling granulomas, 
plenty of fungal structures with multiple gemulations 
that proved to be Paracoccidioides brasiliensis. At that 
time she was investigated for a possible primary 
immunodeficiency, being diagnosed a IL12RB1 
deficiency. She was treated with Itraconazole with an 
adequate response. After nine months she started to 
present fever, cough and right side pleuritis. BAL 
showed positive ACB identified by PCR as M. 
tuberculosis. Lung biopsy showed malformed 
granulomas again, with ACB. She is nowadays being 
treated with Rifampin, Isoniazid, Ethambutol, 
Pyrazinamide and Clarithromycin. We then started 

IFN-gamma therapy with a quick improvement of the 
clinical status of the patient. 
 
 
916 SEPTIC ARTHRITIS BY SALMONELLA: IL-
12/IFN-Γ AXIS DEFECT. CASE REPORT 

G. Treviño1, E. Lopez2 
1Hospital Regional Materno Infantil Alta Especialidad, 
2Pediatric, Hospital Regional Materno Infantil Alta 
Especialidad, Guadalupe, Mexico 

Mendelian susceptibility to mycobacterial disease is a 
rare primary immunodeficiency syndrome with 
predisposition to infectious disease caused by poorly 
virulent mycobacteria and Salmonella strains.  
 
IL-12-dependent IFN-γ axis, is the main regulatory 
pathway of cell-mediated immunity  
Normal function of phagocytes is critical for the 
resistance to infections caused by mycobacteria 
organisms.  
The incidence of defects of the IL-12/IFN-γ axis is not 
yet known.  
The main feature is the increased susceptibility to 
develop disease caused by BCG vaccine, weakly 
virulent environmental mycobacteria and/or salmonella 
strains.  
Clinical presentation varies according to the genetic 
defect involved.  
Defects in the IL-12/IFN-γ axis should be sought in 
patients with disseminated or recurrent BCG/EM 
disease and considered in patients with acute local 
infections caused by BCG vaccine or NTM.  
Treatment: specific according to the mutation, clinical 
pattern of disease and pathogens involved.  
Prophylactic antibiotics not required, as infectious 
episodes can be controlled by IFN-γ and antibiotics.  
Immunosupression should be avoided as a rule.  
3 month-old female, born by midwife, without 
complications. Onphalorexis: at 1 week of life. 
Feeding: breast milk exclusively.  
Healthy parents, Mexican Indians, 2nd line cousins. 6 
healthy siblings. Maternal line: 2 cousins with infant 
deaths, of fever, unknown cause.  
BCG vaccine without local/systemic reaction.  
Main complaint: limited right knee movements.  
Edema, erythema and increased local temperature of 
right knee.  
Synovial liquid culture: Salmonella spp. 
No IL-2 production after phagocyte stimulation 
Diagnose: Septic arthritis of right knee by Salmonella 
spp due to IL-2/TNF- γ axis defect. 
Treatment: ceftriaxone 21 days  
Oral transfer factor. 
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668 IMPROVED QUALITY OF LIFE WITH 
HOME THERAPY WITH SUBCUTANEOUS 
IMMUNOGLOBULINS FOR PATIENTS WITH 
SECONDARY HYPOGAMMAGLOBULINEMIA 

M.-C. Levasseur, É. Haddad 

Immunology-Rhumatology, CHU Sainte-Justine, 
Montreal, QC, Canada 

We report 10 cases where SCIg turned out to be the 
preferred route of Ig replacement therapy for patients 
who developed secondary hypogammaglobulinaemia 
following bone marrow transplantation or 
chemotherapy treatment for neoplasia. Patients' age 
ranged from 2 to 19 years old, 7 patients being below 
the age of 10. Six out of the 10 patients were 
transitioned from IVIg to SCIg: 4 patients due to 
systemic side effects associated to IVIg perfusions and 
2 patients due to poor quality of life related to frequent 
travels to the hospital for IVIg infusion. Four out of the 
10 patients were Ig naïve patients and were started 
directly on SCIg. All patients received a weekly dose of 
100mg/Kg infused in two different sites assisted by a 
battery-powered pump. Patients were given a 1:1 dose 
when transitioned from IVIg to SCIg. A significant 
increase of the IgG level was noted in all patients. All 
patients tolerated very well SCIg therapy with no 
reported systemic adverse reactions. Local infusion 
sites reactions were the most frequent observed 
reactions with a frequency similar to the one observed 
in patients with primary immunodeficiency disorders 
(PIDD). Lastly, parents reported improvement in 
quality of life under SCIg therapy; their child had 
improved social functioning, better resistance against 
infections and much improved overall health.  
 
While home-based SCIg administration relative to 
hospital-based IVIg has been shown to improve PIDD 
patients' quality of life, we believe that SCIg has the 
potential to improve patient's satisfaction and 
independence also in patients with secondary 
hypogammaglobulinemia. 
 
 
820 JS- A PATIENTS PERSPECTIVE - TWO 
YEARS LATER 

F.M. Ashworth, R. Sargur, W. Egner, T. Brown, A. 
Shrimpton 

Clinical Immunology and Allergy Unit, Northern 
General Hospital, Sheffield, UK 

Home therapy is the ideal self-care package for patients 
with chronic disease. In Primary Antibody Deficiency, 
infusion of immunoglobulin at home is increasingly 
viewed as the optimum standard of care. We have 
successfully implemented home therapy for 50 % of our 
patient cohort.  
 
Continued support with home visits by Immunology 
Nurse Specialists is key to the ongoing success of home 
therapy programmes for chronic disease, maintaining 
safety and faciliting the patient managing their own 
condition in the community.  
 
In the face of UK resource constraints, there is 
increasing pressure to streamline processes and reduce 
home visits. However good care is about more than 
process, and it is difficult to measure the benefit of 
patient contact in optimising care. We present a case 
study of an antibody deficient patient who has been on 
IV immunoglobulin replacement since childhood.  
 
A home visit uncovered the hidden impact that the 
infusions and “living with Primary antibody deficiency” 
had on the family. Several issues were indentified 
including, lack of control of his condition leading to 
depression about perceived dependency.  
 
We will discuss the management of this challenging but 
not uncommon scenario which provides evidence of the 
“value added” by specialist nurse home visits. Home 
visits should be seen as part of holistic care in chronic 
disease management and we should all be offering 
integrated services beyond the hospital gates. 
 
 
68 DOES AGE MATTER? AGING AND THE 
IMMUNE SYSTEM 

P. Vickers 

Faculty of Health & Human Sciences, University of 
Hertfordshire, Hatfield, UK 

For most of the time, during our adult lives, the immune 
system generally functions well. However, from around 
the time of puberty, the immune system enters a phase 
of long slow. Consequently, during this presentation, 
the effects of aging on the immune system will be 
discussed.According to Grubeck-Loebenstein & Wick 
(2002) the phenomenon of aging has not been 
conceived by nature, because both human and animal 
organisms are constructed so that they function 
optimally up to the time of reproduction. Beyond that 
time they have ´passed their sell by date´. The immune 
system is profoundly affected by aging, and since the 
immune system interacts with every organ and tissue in 
the body, these are also affected by aging - for example 
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the response to infections. Aging is a multifactorial 
process for which no simple explanation or cause can 
be identified and to which no treatment can be offered. 
Unfortunately, the exact nature of the underlying the 
effects that occur in old age is far from clear. Older 
people certainly decline in many aspects of protective 
immunity including a tendency to produce lower-
affinity antibodies, a failure to generate long-lasting 
immunity to vaccination and a loss of delayed-type 
hypersensitivity to previously encountered antigens. 
This presentation will look at the changes in the 
functioning of the immune system as we age, and will 
pose questions as to how this can affect our patients' 
health and our care of them.  
 
Grubeck-Loebenstein B, Wick G. (2002) The aging of 
the immune system. Advances in Immunology 80: 243-
284. 
 
 
261 YOUNG AMBASSADOR EDUCATION FORE 
R. NURSES IN DENMARK 

J.S. Andersen 

Outpatient Unit for Children, 5002, Rigshospitalet, 
Copenhagen University Hospital, Copenhagen, 
Denmark 

We know that the young patients often ”fall between 
two chairs” when they are sick and have a close relation 
to the hospital. We have paediatric and adult units, but 
why not Young patient units? When are the Young 
patients a child, and when are they an adult? In 
Denmark we say the Young patients are between 12 
and 18. And when they get 18 years old, they are 
transited from the paediatric unit to the adult unit, but 
are they prepared good enough fore this? And what do 
we know about Young patient nursing? 
Last year The University Hospital of Copenhagen, 
Rigshospitalet started a Young Ambassador Education 
fore R. Nurses, it is an education that takes 9 months. 
When you get this education, you are Young 
Ambassador forever, like when you become an R. 
Nurse, it is forever. 
The Education is based on 4 elements: Evident, 
communication, give information and making a 
development project fore Young patients, to implement 
in our unit.  
Reasons fore the education is to make better 
environments fore the Young patients and to developed 
ideas and real terms in relation to Young patient 
nursing. 
The Young patients have to deal with sickness in their 
life, but they also want to have a Young life, like other 
Young's! 

I am undergoing this education right now, and would 
like to give an Oral Presentation at the INGID 
meeting, about The Young Ambassador Education and 
my development project fore Young patients. 
 
 
410 PHOTOPHERESIS IN A PEDIATRIC 
POPULATION 

M.A. Michael 

Hematology/Oncology/BMT, Cincinnati Children's 
Hospital Medical Center, University of Cincinnati, 
College of Medicine, Cincinnati, OH, USA 

Graft versus host disease (GVHD) is a significant 
complication after allogeneic hematopoietic stem cell 
transplant in patients with immunology diseases and 
other diseases. Bronchiolitis Obliterans Syndrome 
(BOS) is a progressive obstructive lung disease that is 
often seen with, or as a manifestation of graft versus 
host disease (GVHD). Despite advances in supportive 
care for patients following stem cell transplant, BOS 
and chronic graft versus host disease continue to be 
causes of morbidity and mortality in the pediatric 
transplant population. GVHD has been traditionally 
treated with steroids and immune modulators; however 
treatment toxicities and infections have been 
problematic. A multidisciplinary approach 
incorporating extracorporeal photopheresis has been 
used for treatment of GVHD and BOS at our institution 
since 2008. We have had favorable results with 
photopheresis in patients who have failed traditional 
therapy as it tends to preserve lymphocytes thus 
preserving the ability to fight infection. Photopheresis is 
generally well tolerated, although experience has shown 
us that problems such as fluid balance are of major 
concern for patients who weigh less than 40 kg. 
Additionally, venous access, cost of treatment, and 
commitment to care adds other logistical implications 
that require a team approach including nursing, social 
services, financial services, and psychology. Thirteen 
patients ranging in ages from 1 year to 20 years have 
been treated with photopheresis at our center. Clinical 
outcomes and survival data are in analysis and will be 
presented collectively. Additionally, case studies 
highlighting the unique aspects of pediatric 
photopheresis at Cincinnati Children's Hospital Medical 
Center will be featured. 
 
 
588 A CULTURAL REVOLUTION OF 
IMMUNOGLOBULIN TREATMENT IN 
CHILDREN WITH IMMUNODEFICIENCY? 

A.-G. Bøje, M. Kapper 
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A3, Aarhus University Hospital, Skejby, Aarhus N, 
Denmark 

Background: In our out-patient clinic our former 
routine was that treatment with immunoglobulin for 
children with immunodefienciency were started as 
intravenous infusions (IV). After the child has been on 
IV treatment for a period of 6-12 mo´s we usually 
introduces the subcutaneously (SC) way as a treatment 
opportunity. Our experience was that it was difficult for 
the child and their parents to change between the two 
methods due to the fact that they found the IV infusion 
in the out-clinic where more convenient than the in-
home sc treatment.  
 
Aim: The aim of this abstract is to describe the 
development; 
 
1. A new strategy for patients and their families' for 
treatment of immunodeficiency by the sc route from the 
beginning of a treatment course. 
 
2. Analyzing the patients and families experience with 
this new in-home treatment approach.  
 
Methods: 1. Developing a new treatment instructions 
(in written and verbally) for patients in our nurse-based 
outpatient clinic, which can generate the basis for a safe 
and effective in-home treatment and where the IV 
treatment is not an option from the beginning of the 
treatment program.  
 
2. By questionnaires to examine the patient approval of 
this new treatment program. 
 
Results and discussion: Today we only have 2 
children (age 1-18 yrs) in treatment with IVIG, but 35 
in the subcutaneous way. Our impression is that the 
families found this method to their satisfaction. We also 
have a secondary gain by using the above mentioned 
method by reducing the need for treatment rooms and 
staff. 
 
 
625 IMPORTANCE OF ANCILLARY SUPPLIES 
FOR SUBCUTANEOUS IMMUNOGLOBULIN 
INFUSION: MANAGEMENT OF THE LOCAL 
INFUSION SITE 

D. Ochoa1, C. Curtis2, C. Duff3, P. Riley4, E. Murphy4, 
A. Zampelli4 
1Dallas Allergy and Immunology, Dallas, 2Cook 
Children's Infectious Disease, Fort Worth, TX, 
3University of South Florida, Tampa, FL, 4CSL 
Behring, LLC, King of Prussia, PA, USA 

Introduction: Subcutaneous immunoglobulin (SCIG) 
administration is an effective treatment for patients with 
primary immunodeficiency disease (PIDD); however, 
ancillary supplies such as needles and tubing that are 
inadequately selected, inconsistently made, or damaged 
can contribute to the development of issues at the local 
infusion site. Adjusting the ancillary supplies used to 
administer SCIG may be an important step in reducing 
infusion-related issues without altering the SCIG 
product.  
 
Objective: To describe the effect of ancillary supply 
adjustments on technical or clinical complaints at the 
local infusion site in patients with PIDD who were 
treated with SCIG.  
 
Methods: Case series of 7 patients.  
 
Results: Adjustment of the ancillary supplies resulted 
in overall improvement of infusion-related issues in 
patients receiving SCIG therapy. Specifically, changing 
the type of tape, changing flow-rate tubing to alter the 
infusion rate, changing or adding infusion sites, and/or 
changing the needle length led to improvements in 
needle displacement, infusion-site redness, swelling, 
leakage, and overall discomfort. A treatment 
progression algorithm of ancillary supply or 
administration regimen adjustments for patients who 
experience technical or clinical complaints during or 
after SCIG administration was developed.  
 
Conclusions: Case studies demonstrate that adjustment 
of ancillary supplies improved overall outcomes and 
infusion-related issues with SCIG therapy in patients 
with PIDD. Thus, before switching SCIG products, 
which may affect infusion time and dosing volume, 
altering ancillary supplies should be considered. 
Alterations in the choice of ancillary supplies can 
improve the patient experience with SCIG 
administration, which may positively impact patient 
quality of life and medication adherence. 
 
 
636 USE OF SUBCUTANEOUS 
IMMUNOGLOBULIN IN PATIENTS ON 
CONCOMITANT ANTICOAGULANT AND 
ANTIPLATELET THERAPY 

M.R. Stein1, K. Farnan1, D. Eufrasio1, C. Duff2, J. 
Hunter3, D. Ochoa4, M.-C. Levasseur5, L. Aro6, A. 
Zampelli7 
1Allergy Associates of the Palm Beaches, North Palm 
Beach, 2University of South Florida, Tampa, FL, 
3Arizona Allergy Associates, Phoenix, AZ, 
4Allergy/Immunology Research Center of North Texas, 
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Dallas, TX, USA, 5University Health Center, Sainte-
Justine Hospital, Montreal, QC, 6Toronto Allergy 
Group, Toronto, ON, Canada, 7CSL Behring, LLC, 
King of Prussia, PA, USA 

Introduction: Anticoagulants and antiplatelets 
(AC/AP) are used for the treatment and prophylaxis of 
thrombotic, cardiac, and vascular diseases. Due to the 
high prevalence of these diseases, AC/AP use is 
common in patients with primary or secondary 
immunodeficiency disease (PIDD; SIDD). 
Additionally, some PIDDs have congenital 
cardiovascular manifestations requiring AC/AP 
medication. Since immunoglobulin replacement for 
immunodeficiency may be administered subcutaneously 
(SCIG), the safety of concomitant AC/AP prophylaxis 
needs to be assessed.  
 
Objective: To report tolerability data from patients 
with PIDD or SIDD receiving treatment with 20% 
SCIG (Hizentra®) or 16% SCIG (Vivaglobin®, no 
longer available in the US) also prescribed concomitant 
AC/AP medications. 
 
Methods: Multicenter retrospective chart review of 33 
patients (aged 3-89 years) with PIDD or SIDD currently 
treated with 16% or 20% SCIG and aspirin, warfarin, 
heparin, and/or clopidogrel for conditions including 
congenital heart disease, pulmonary embolism, and 
chronic atrial flutter, or for prophylaxis. 
 
Results: Local site reactions were mild, transient, and 
similar to those previously described in patients with 
PIDD following SCIG administration. Infusion-site 
bleeding and bruising were not observed in these 
patients, except for mild bruising during the first month 
in 1 patient. 
 
Conclusions: Concurrent use of AC/AP medications 
did not increase the occurrence of local site 
complications after16% or 20% SCIG treatment in 
patients with PIDD or SIDD in this group of patients 
aged 3 to 89 years. In patients with PIDD or SIDD and 
comorbid cardiovascular or thrombotic disorders 
treated with AC/AP medications, the use of16% or 20% 
SCIG was well tolerated. 
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35 WEEKLY HOME ADMINISTRATION OF 
IVIG IN A CHILD WITH BRUTONS DISEASE 
AND ENTEROVIRUS ENCEPHALITIS 

S. Van Baelen, P. Van Breedam, A. Van Damme, J. 
van der Werff ten Bosch 

Pediatric Hematology, Oncology and Immunology, 
Vrije Universiteit Brussel, Brussels, Belgium 

A 5 years old boy with Brutons disease was diagnosed 
with Enterovirus meningitis in 2002. This type of 
infection in a child with agammaglobulinemia leads to 
chronic viral infection causing progressive neurological 
impairment and death over a period of 20-25 years. No 
curative treatment has been described so far. A trial 
with a new antiviral drug that was tested at that time, 
Pleconaril, was given three times, without succes. A 
treatment with high dose immunoglobulins, initially 
daily 1 gram/kg for 4 months, followed by weekly 
administration of 1 gram/kg IV was initiated and 
continued until now. 
 
The immunoglobulins were administered at home by a 
trained nurse. The first two years, the child had a single 
lumen Broviak Catheter but this was removed because 
it hampered the activities of the boy. Afterwards, a 
peripheral catheter was inserted weekly.  
 
Initially, the child received Gammagard because of the 
low infusion time, later we choose to switch to 
KIOVIG. Subcutanous home administration was 
concidered impossible because of the high dose of the 
drug.  
 
Home administration is performed weekly but the child 
comes to the hospital approximately once every two 
months for a medical cheque up.  
 
During this 10 years experience, no incedents occured.  
 
We conclude that home IVIG administration is feasible 
and safe. It increases the quality of life of the patient 
because of a reduction in hospital visits. It might be the 
treatment of choice for those patients who for some 
reason cannot be treated with subcutanous 
immunoglobulins. 
 
 
 

85 INTRAVENOUS IMMUNOGLOBULIN (IVIG) 
THERAPY IN PATIENTS WITH PRIMARY 
IMMUNODEFICIENCY DISEASES AT SULTAN 
QABOOS UNIVERSITY HOSPITAL, OMAN 

N.K. Al-Siyabi1, S.H. Al-Tamemi2 
1Directorate of Nursing, 2Department of Child Health, 
Sultan Qaboos University Hospital, Muscat, Oman 

Introduction: Patients with primary immunodeficiency 
disease (PID) may have significant burden placed on 
their physical and psychological well-being secondary 
to their illness. Certain PID patients may require IVIG 
therapy to reduce infections and improve quality of life. 
The purpose of this study is to evaluate the 
effectiveness of IVIG therapy in our PID patients.  
 
Methods: Patients who are receiving IVIG because of 
PID were identified. They were evaluated for diagnosis, 
IVIG indication, number of infections, admissions per 
year prior to and after therapy, subjective perception of 
overall health after starting therapy, days missing from 
school and work before and after therapy, and side 
effects from IVIG therapy.  
 
Results: A total of 30 patients identified. Prior IVIG 
therapy, 18 patients had almost monthly infections and 
2-3 times per year hospital admission,9 patients 
required 10-12 admissions because of recurrent 
infections. After IVIG therapy all 30 patients reported 
decreased number of infections and hospital admission 
significantly. Most patients or parents described their 
overall health status only fair or poor prior to diagnosis 
and starting IVIG. After therapy almost all reported an 
improvement in their overall health status. During the 
year of diagnosis and prior starting treatment, patient 
missed many days from school, work and had difficulty 
performing normal activities. After therapy, most 
patients reported improvement. There were no 
significant side effects encountered by patient during 
IVIG therapy.  
 
Conclusion: IVIG replacement therapy has a 
significant and positive impact. It reduces infections, 
hospital admissions and improves quality of life 
significantly. 
 
 
111 NURSING CARE STANDARDS FOR 
IMMUNOGLOBULIN REPLACEMENT 
THERAPY 

W. Blouin, Immune Deficiency Foundation Nurse 
Advisory Committee 

Immune Deficiency Foundation, Towson, MD, USA 
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Introduction: Immunoglobulin (Ig) replacement 
therapy is prescribed for, multiple diagnoses, one of 
which is primary immunodeficiency disease (PIDD) 
PIDD is characterized by hypogammaglobulinemia 
and/or the inability to make antibodies in response to 
exposure to a pathogen. Ig is a biological modifier with 
complex techniques for administration. Administration 
routes are either intravenous or subcutaneous. Multiple 
variables for dosing, delivery methods, and new clinical 
indications for use contribute to the complexity of 
administration.  
 
Objectives: A need was identified to develop standards 
of care for nurses unfamiliar with Ig administration. 
 
Methods: The primary motivating factor was a 
literature review which identified only 16 articles 
relating to nursing standards of care. Additional 
motivating factors to develop the standards of care were 
patient safety and prevention of medical errors at the 
site of care (i.e., infusion center, home therapy). Nurses 
were the target population.  
 
Results: Based on review of the literature, the Immune 
Deficiency Foundation (IDF) National Immunoglobulin 
Treatment Survey, an evaluation of current Ig 
administration practices, and consultation with medical 
experts, the IDF Nurse Advisory Committee developed 
standards of care for immunoglobulin replacement 
therapy. These standards address product specifics, 
patient status, administration techniques and adverse 
event management. 
 
Conclusions: The “Standards of Care for 
Immunoglobulin Replacement Therapy” will provide 
nurses with the education and resources needed to 
safely and effectively administer immunoglobulin 
replacement therapy. Pending publication, standards 
will be made available as a reference on the IDF 
website, www.primaryimmune.org. 
 
 
112 WEB-BASED ONLINE TRAINING MODULE: 
ADMINISTRATION OF IMMUNOGLOBULIN 
REPLACEMENT THERAPY 

M.E. Younger1, K. Epland2 
1Allergy Immunology, Johns Hopkins, Baltimore, MD, 
2Midwest Immunology, Plymouth, MN, USA 

Introduction: Immunoglobulin therapy is used as 
treatment for many illnesses; indications for use are 
continuously expanding. It is administered in various 
sites of care by variably trained personnel. Nursing 
curriculums provide minimal infusion therapy teaching. 
The goal of infusion nursing should be to deliver 

therapy safely and effectively. Knowledge deficit 
regarding therapies leads to suboptimal patient 
outcomes and places patients at significant risk.  
 
Objective: To emphasize the importance of 
standardized educational information for nurses 
administering immunoglobulin.  
 
Methods: The Immune Deficiency Foundation's Nurses 
Advisory Committee has completed a web-based 
module to address the educational needs of nurses who 
administer immunoglobulin. Pathophysiology of 
disease states, rationale for therapy, and safe delivery of 
both intravenous and subcutaneous immunoglobulin are 
all addressed in a 5 hour, free, CEU program accessible 
to any nurse with internet access. Content of the 
educational program covers nursing issues, especially 
those that have an impact on safe and efficacious 
delivery of immunoglobulin therapy in multiple sites of 
care.  
 
Results: Web-based instruction (WBI) is becoming a 
favored training option in industry, government, and 
higher education. Studies examining the effectiveness 
of WBI relative to classroom instruction show that web-
based programs are at least as effective and, in cases 
where the learner has control of the program, can be up 
to 6% more effective.  
 
Conclusion: This web-based instructional program 
provides a robust educational opportunity that will 
reach nurses who have not previously had access to 
face to face education in the past. 
 
 
199 COMPARING QOL SCORES FOR PATIENTS 
WITH IMMUNODEFICIENCIES RECEIVING IV 
OR SC IMMUNOGLOBULIN THERAPY, AT A 
SPECIALIST CENTRE OR LOCAL HOSPITAL 
OR AT HOME 

S. Workman1, D. Webster1, B. Grimbacher2, R. Chee1, 
J. Wanders1, A. Symes1, M. Neal3, R. Sewell4 
1Clinical Immunology, Royal Free London NHS 
Foundation Trust, 2Clinical Immunology, Royal Free 
and UCL Medical School, 3CBU, UCL Medical School, 
London, 4School of Pharmacy, Cardiff University, 
Cardiff, UK 

Introduction: Patients with primary or secondary 
Immunodeficiencies may require life long 
immunoglobulin (IG) replacement therapy. Life long 
therapy can affect the patients' quality of life (QOL) 
therefore where and how the patients receive their 
infusions are important factors when considering 
treatment. 
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Objectives: To investigate if the location where adult 
patients with primary or secondary Immunodeficiencies 
receiving either intravenous or subcutaneous 
immunoglobulin replacement therapy has an affect on 
the patient's QOL scores. 
 
To establish if the route, gender, age and employment 
status has an affect on the patients quality of life scores. 
 
Aims: To use two questionnaires to establish if the 
location, where the patients receive their infusions and 
route, gender, age and employment has an affect on the 
patients' QOL scores. 
 
Methods: The RAND SF-36 QOL and a general survey 
were sent to adult patients with a primary or secondary 
immunodeficiency receiving immunoglobulin 
replacement therapy under the care of the Immunology 
department at the Royal Free London NHS Foundation 
Trust. 215 patients identified 186 patient eligible 114 
responses received 105 valid responses. 
 
Results: The results were analysed using non-
parametric methods; Kruskal-Wallis and Mann-
Whitney U-tests. No statistical significances were 
found for: The QOL scores and the location where the 
patient receives their therapy and the QOL scores the 
route of administration. Statistical significances were 
found for: -QOL and employment status -QOL and 
Gender -QOL and Age. 
 
Conclusions: The results do not support the objective 
that the location where a patient receives their therapy 
affects the patients' quality of life scores. 
 
 
214 TRANSITION - 3 YEARS OF CLINICS 
BETWEEN THE ROYAL FREE HOSPITAL AND 
GREAT ORMOND STREET HOSPITAL. 
FEEDBACK AND LESSONS LEARNED 

A. Symes 

Clinical Immunology, Royal Free London NHS 
Foundation Trust, London, UK 

Introduction: The departments of clinical immunology 
at the Royal Free Hospital and Great Ormond Street 
Hospital have, since late 2009, been running joint 
transition clinics for adolescent patients and their 
families. The clinic visit is the focal point around which 
the process revolves but the transition period lasts 
several years rather than being a one off event.  
 
Objective: To demonstrate development of clinic from 
beginning to present and understand strengths and 
weaknesses of current protocol via qualitative feedback 

from transitioned patients. Results will direct future 
service provision and facilitate improved care 
outcomes.  
 
Method: Feedback from patients and their families is 
sought qualitatively via postal questionnaire and follow 
up telephone and email correspondence.  
 
Results: Anecdotal feedback very positive but results 
from questionnaire will enable more formal approach to 
allow patient and families the opportunity to expand on 
their experience.  
 
Conclusions: Patients having been through the 
transition process report feeling supported and 
encouraged at a time when responsibilities are changing 
and uncertainties about the future are very real. This 
support can have a positive outcome in terms of patient 
health. Transition process can be further developed in 
line with patient experience but dependent on resources 
available. 
 
 
344 THE KEY ROLE OF THE SPECIALISED 
NURSE INCREASES PATIENT SATISFACTION 
IN THE JEROEN BOSCH HOSPITAL CARE 
PATH FOR IMMUNODEFICIENCY 
J.V. Esch 

Pediatrics, Jeroen Bosch Hospital, 's-Hertogenbosch, 
The Netherlands 

Since February 2012, the Jeroen Bosch Hospital is 
running a multidisciplinary Care Path for patients with 
Immunodeficiency (ICP) providing efficient, high 
quality care for pediatric as well as adult patients.  
 
Together with the immunologist, pulmonologist and 
internist, the specialised nurse (JvE) was involved in 
the set-up of this ICP, paying special attention to the 
patient's perspective. Up to May 15, 2012, 29 patients 
have been enrolled for a first visit.  
 
Before their first visit, patients fill-out online 
questionnaires about their medical history, use of 
medication, family history, quality of life, and 
expectations of their ICP visit. Because of this, the 
patient is better informed about what he/she can expect, 
and there is more time during the visit to answer the 
patient's questions. The online information has prepared 
the patient already for the procedures during the visit, 
which diminishes the patient's anxiety, and increases 
his/her feeling of control.  
 
The specialised nurse is the key figure within the ICP. 
She connects the medical professionals, and is the 
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primary contact person for patients in follow-up. She 
supports the patient and his/her family members during 
follow-up. This helps the patients to have more grip on 
their disease. Patient satisfaction is regularly checked 
during the process with online questionnaires. Up till 
now the satisfaction is very high.  
 
If the patient gives informed consent, all health care 
data are saved in an online protected database. This will 
offer possibilities for nursing research, and will further 
improve patient care. 
 
 
362 EVALUATION OF THE AWARENESS OF 
THE PATIENTS ABOUT THEIR DISEASE AND 
IVIG THERAPY  

H. Cüzdancı, D. Cagdas Ayvaz, S. Kurt, I. Tezcan, O. 
Sanal 

Hacettepe University, Ankara, Turkey 

Immunoglobulin therapy (IVIG) is used as replacement 
therapy in patients with immunodeficiencies associated 
with hypogammaglobulinemia. Treatment is given 400-
600 mg/kg every 3-4 weeks. Here, 39 patients who 
have been receiving IVIG therapy regularly are 
evaluated by a questionnaire responded by patients who 
are older than 14 years or the parents if younger to have 
a idea for the awareness about their diseases and IVIG 
therapy.  
 
Median age of patients who are on IVIG therapy for a 
median value of 60 months (2-240) is 15 years (0.5-62). 
Female/male ratio is 25/14. Education levels are; 14/39 
were graduated from university, 18/39 from high 
school, others from primary school. 24/39 know name 
of their disease correctly. 13/39 have CVID, 5/39 XLA, 
4/39 HIGM syndrome, 6/39 other kinds of a-
hypogamaglobulinemia, 9/39 SCID, 2/39 combined 
immunodeficiency. 23/39 didn't have enough 
knowledge about their disease. 19/39 know probable 
complications they may come across; 35/39 know they 
may still have frequent, even severe infections, 30/39 
know they may need antibiotics during follow-up, 
15/39 are aware of the risk of development of 
autoimmunity/cancer. 6/39 do not know IVIG 
replacement will be given lifelong. 15/39 know cost of 
IVIG therapy. Most common side effects of IVIG were 
fever (76.9%), headache (28.2%), nausea/vomiting 
(25.6%), hives/rash (12.8%), lumbar and abdominal 
pain (12.8% and 5.1%), flushing (15.4%). None had 
any episode of anaphylaxis or thrombosis.  
 
This study showed that awareness of patients about 
their disease and IVIG therapy is not sufficient. It is 

concluded that educational activities should be done 
repeatedly. 
 
 
620 20% SCIG PRODUCT IS BETTER 
TOLERATED THAN 16% SCIG PRODUCT 
WHILE ACHIEVING THE SAME EFFICACY 

C. Duff, D. Nguyen, T. Alberdi, M. Dorsey, J. 
Sleasman 

Pediatrics, University of South Florida, St. Petersburg, 
FL, USA 

Introduction: Different formulations of subcutaneous 
immunoglobulin (SCIG) therapy for patients with 
antibody deficiency are now available but few studies 
compare their efficacy and tolerability.  
 
Objective: This study compares IgG levels, efficacy, 
and tolerability for Hizentra® (20%) to Vivaglobin® 
(16%).  
 
Methods: A prospective, single-center, open-label 
cohort study comparing 32 subjects, age 2-75 years, 
stable on Vivaglobin® who transitioned to Hizentra® 
and followed for 24 weeks. Dose equivalent was 
intended except for rounding up or down to the nearest 
vial sizes. Nineteen received equivalent doses but 
thirteen received up-dosing of 23.2% above Vivaglobin 
(p < 0.0001). Results were compared using t test, 
Levene's test for equality, Fisher's exact, or ANOVA 
with results shown as mean ± (standard deviation).  
 
Results: Mean IgG levels on Vivaglobin® were not 
significantly different compared to Hizentra®, 1096 
(231) mg/dL and 1091 (238) mg/dL, respectively, (p 
=0.58). Overall acute severe bacterial infections on 
Vivaglobin was 0.0 /subject/year compared to 
0.14/subject/year for Hizentra®, p =0.37. Per-person 
annual rates of other infections were similar, 
Vivaglobin® 1.41 and Hizentra® 1.22, p =0.286. Rate 
of site reactions/infusion was lower for Hizentra® at 
0.66 versus 0.80 for Vivaglobin® (p < 0.0378). 
Average infusion time decreased from 104.7 minutes 
(3.3 sites) on Vivaglobin® to 66.3 minutes (2.3 sites) 
on Hizentra® (p < 0.0001). All subjects had protective 
titers to varicella (103.4 versus 108.3, p =0.50) and 
tetanus (2.8 versus 3.0 IU/mL, p =0.231).  
 
Conclusions: While efficacy is similar in Vivaglobin® 
compared to Hizentra®, Hizentra was better tolerated 
and allowed for a faster infusion rate with decreased 
number of infusion sites. 
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654 INCREASED FREQUENCY OF INFECTIONS 
AT THE END OF THE INTRAVENOUS 
IMMUNOGLOBULIN DOSING CYCLE: EFFECT 
CHARACTERIZATION FROM THREE PHASE 
III STUDIES 

M. Bexon1, J.S. Baggish2, M.A. Rojavin2, M. Berger2, 
O. Zenker3 
1CSL Behring AG, Berne, Switzerland, 2CSL Behring, 
LLC, King of Prussia, PA, USA, 3CSL Behring GmbH, 
Marburg, Germany 

Introduction: Anecdotal reports suggest that some 
patients with primary immunodeficiencies (PIs) may 
experience diminished protection from infection 
(“wear-off” effect) toward the end of their intravenous 
immunoglobulin (IVIG) dosing cycle, but this 
phenomenon has not been studied objectively.  
 
Objective: We evaluated the incidence of infection in 
each week of the IVIG dosing cycle in different 
licensing trials in PI patients as an objective measure of 
“wear-off” effect. 
 
Methods: Three Phase III trials of Sandoglobulin® NF 
Liquid or Privigen® (CSL Behring, Marburg, Germany) 
were included in a pooled analysis. Kaplan-Meier 
estimates were used to analyze the time to first 
infection following infusion. 
 
Results: A total of 2123 infusions in 177 patients were 
analyzed (4-week dosing cycle, 1543 infusions; 3-week 
dosing cycle, 580 infusions). The median equivalent 
weekly doses in the efficacy phase were 125.5 mg/kg 
(Sandoglobulin® NF Liquid, NCT00168012), 117.8 
mg/kg (Privigen®, NCT00168025), and 128.2 mg/kg 
(Privigen®, NCT00322556). The probability of first 
infection in patients on a 4-week cycle was 0.033, 
0.027, 0.025, and 0.046 for Weeks 1−4, respectively; in 
patients on a 3-week cycle, it was 0.076, 0.042, and 
0.081 for Weeks 1−3, respectively. Thus, the 
probability of first infection increased during the last 
week compared to the preceding week(s). 
 
Conclusions: In PI patients receiving IVIG therapy, the 
frequency of infection varies by week, with the highest 
frequency of infections at the end of 3- or 4-week 
dosing cycles. This may be indicative of a “wear-off” 
effect, reflecting the immunoglobulin serum 
concentration profile associated with intravenous 
administration, which is characterized by pronounced 
peak and trough levels. 
 
 

660 HEALTH-RELATED QUALITY OF LIFE IN 
ADULTS WITH SELECTIVE IGA DEFICIENCY 
AND RISK FACTORS FOR POOR HRQL  

A. Gardulf1, G.H. Jorgensen2,3, M.I. Sigurdsson2, S. 
Arnlaugsson4, L. Hammarström5, B.R. Ludviksson2,3 
1Department of Laboratory Medicine, Section of 
Clinical Immunology, Unit of Immunotherapy and 
Nursing Research, Karolinska Institutet at the 
Karolinska University Hospital, Huddinge, Stockholm, 
Sweden, 2Department of Medicine, University of 
Iceland, 3Department of Immunology, Landspitali - The 
National University Hospital of Iceland, 4Faculty of 
Odontology, University of Iceland, Reykjavík, Iceland, 
5Department of Laboratory Medicine, Section of 
Clinical Immunology, Karolinska Institutet at the 
Karolinska University Hospital, Huddinge, Stockholm, 
Sweden 

Introduction: Selective IgA deficiency (SIgAD) (S-
IgA < 0.07 g/L) is the most common primary 
immunodeficiency (PID) but studies on health-related 
quality of life (HRQL) are lacking.  
 
Objectives: To compare HRQL between SIgAD adults 
and randomly selected age- and gender-matched 
population controls, and to identify risk factors for poor 
HRQL. 
 
Method: 32 SIgAD individuals recruited from blood 
donors and hospital/laboratory cohorts to minimize 
selection bias towards “healthy” or “sick” individuals 
and 63 controls. Three questionnaires: self-reported 
health, SF-36 and infection-related HRQL at baseline, 6 
and 12 months.  
 
Results: Baseline: Individuals with SIgAD reported 
significantly worse infection-related HRQL with 
increased fear of getting infected and perceived 
increased susceptibility to infections correlating to 
poorer physical health and HRQL. Risk factors: 
antibiotic treatments (p< 0.001), number of any daily 
medication (p< 0.01), allergic rhinoconjunctivitis (p< 
0.05), chronic musculoskeletal symptoms at least every 
week (p< 0.05) and anxiety and/or insomnia (p< 0.05). 
Follow-up: At 12 months, the SIgAD group reported 
significantly worsening physical health and increased 
tiredness. At 6 months - when at baseline having been 
informed more in detail about the SIgAD - the SIgAD 
individuals reported significantly increased worries of 
getting infected but this worry had decreased to the 
same level as before the study when measured at 12 
months.  
 
Conclusion: It is important to identify and diagnose 
individuals with SIgAD as the HRQL may be 
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negatively affected due to health problems. Nurse-
support is important in the post-diagnose phase. 
 
 
661 PATIENT COMPLIANCE OF HOME 
IMMUNOGLOBULIN THERAPY 
DOCUMENTATION AND NURSING ACCESS TO 
INFUSION DOCUMENTATION FOLLOWING 
SUPPLY OF MOBILE INFUSION MONITORS 

K. Morris, E. Carne, S. Barber, T. El-Shanawany, S. 
Jolles 

Department of Immunology, University Hospital of 
Wales, Cardiff, UK 

Introduction: Immunoglobulin home therapy 
monitoring is a legal requirement for traceability of 
blood products but in addition captures infection rates, 
site reactions, number of infusion sites and infusion 
rates. Patients complete the documentation on paper 
logs which are returned to the nursing team after 12 
infusions. The nursing team analyse these logs to 
establish compliance and to monitor problems. The 
increasing availability of smartphones offers the 
potential for real-time electronic logging of infusions 
and the streamlining of data analysis.  
 
Objective: To assess changes in patients' compliance of 
home therapy documentation and nurses' access to 
infusion documentation following the introduction of 
mobile infusion monitors.  
 
Methods: Patients using Baxter Immunoglobulin 
products were provided with a mobile infusion monitor 
loaded onto a smartphone . The mobile infusion 
monitor data submission is completed by the patient as 
they infuse. 6 months following introduction of the 
mobile infusion monitor, patient compliance with 
documentation and nursing access to infusion 
documentation was analysed.  
 
Results: 7 patients were recruited to the study. 
Significant improvement in compliance was observed 
in 6 out of 7 patients and good compliance continued in 
the remaining patient. In addition to improving data 
capture, the time between the infusion and review of 
data by the nurses was reduced.  
 
Conclusions: Providing mobile infusion monitors 
improved patient compliance and nursing access to 
infusion documentation. 
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373 DISTRIBUTION, CLINICAL FEATURES 
AND MOLECULAR ANALYSIS IN A LARGE 
COHORT OF PATIENTS WITH PRIMARY 
IMMUNODEFICIENCY DISEASES (PIDS) IN 
CHINESE CHILDREN (2005-2011): A SINGLE-
CENTER STUDY 

Z.-Y. Zhang, Y.-F. An, L.-P. Jiang, W. Liu, D.-W. Liu, 
J.-W. Xie, X.-Q. Yang, X.-D. Zhao 

Department of Immunology, Children's Hospital of 
Chongqing Medical University, Chongqing, China 

Introduction: Data about the prevalence of Primary 
immunodeficiency diseases (PIDs) in our population of 
China is still lacking.  
 
Objective: The aim of this study was to determine the 
distribution, clinical and molecular features of various 
PIDs disorders in China.  
 
Methods: 203 patients with definite genetic diagnosis 
of PIDs were enrolled at the Children´s Hospital of 
Chongqing Medical University, China during the period 
from January 2005 to December 2011. The case records 
of these patients were retrospectively reviewed. 
 
Result：The distribution by an update eight categories 
showed 79 patients with “other well-defined 
immunodeficiency syndromes” (38.9%)，followed by 
62 patients (30.6%) with “predominant antibody 
deficiencies”, 26 patients (12.8%) with “congenital 
defects of phagocyte” , 25 patients (12.3%) with “T- 
and B-cell immunodeficiency and 11 patients with 
“disease in immune deregulation”. None had “defects in 
innate immunity”, “auto inflammatory disorders” or 
“complement deficiencies”. The patients had a wide 
range of clinical features affecting different body 
systems and pneumonia was the most common 
manifestation of PID patients. In addition, a total of 23 
kinds of different pathogenic genes were identified and 
213 unique mutations were detected, including forty-
two novel mutations.  
 
Conclusion: Our cohort represents a sample of Chinese 
children having a variety of primary immunodeficiency 
disorders with high frequency of Wiskott-Aldrich 
syndrome. It is very necessary to establish a national 
registry of PID in China. It is a prerequisite to establish 
a national registry of primary immunodeficiency in 
China. 
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