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Acute Leukemias

Abstract P 001

Flow Cytometric Analysis of Lineage Infidelity/Cross-Lineage
Antigens in Acute Leukemia

Shano Naseem, N Varma, MUS Sachdeva, J Ahluwalia, R Das,

P Malhotra1, RK Marwaha2, S Varma1

Department of Hematology; Internal Medicine1 and Pediatrics2,

Postgraduate Institute of Medical Education and Research,

Chandigarh

Introduction: Leukemia associated phenotypes (LAP) are seen in

acute leukemias, they can be either in the form of asynchronous

antigen expression, lineage infidelity, antigen over-expression, aber-

rant light scatter properties, and/or absence of lineage specific

antigens. These are useful in diagnosing acute leukemias and also

while doing minimal residual disease analysis. In the present study we

evaluated the frequency of occurrence of lineage infidelity (i.e.

expression of lymphoid-associated markers in AML e.g. CD2, CD3,

CD5, CD7, CD10, and CD19, on myeloid blast cells; and myeloid-

associated markers in ALL e.g. CD13, CD33 on lymphoid blast cells)

in cases of acute leukemia. Materials & Methods: We analyzed

detailed flowcytometric immunophenotypic profile of de novo acute

leukemia cases diagnosed in Hematology Department between Jan-

uary 2010 and July 2010. Cases were divided into B-lineage acute

lymphoblastic leukemia (B-lineage ALL), B-lineage ALL with

myeloid antigen positivity (My+ B-lineage ALL), T-lineage acute

lymphoblastic leukemia (T-lineage ALL), T-lineage ALL with mye-

loid antigen positivity (My+ T-lineage ALL), acute myeloid leukemia

(AML), AML with lymphoid antigen positivity (Ly+ AML) and

biphenotypic acute leukemia (BAL) [by EGIL criteria]. My+

B-lineage ALL, My+ T-lineage ALL and Ly+ AML were analyzed in

detail for the presence of cross lineage antigens and their patterns.

Results: During this period, 208 cases were analyzed, of which 87

(41.8%) were children and 121 (58.2%) were adults. Most frequent

subgroup was My+ B-lineage ALL (n = 60; 28.8%), followed by

Ly+ AML (n = 46; 22.1%). The frequency of other groups was AML

in 20.7% cases, B-lineage ALL in 11.1%, BAL in 8.7%, T-lineage

ALL in 5.8% and My+ T-lineage ALL in 2.9% cases. Cross-lineage

antigens were identified in 58.9% cases. Lymphoid-associated anti-

gens in AML were found in 48.3% cases and myeloid-associated

antigens in ALL in 65.3% cases. CD13 was the most frequent aber-

rant myeloid marker in both B- and T-lineage ALL, seen in 75 and

66.7% cases respectively. CD7 (50%) was the most frequently

expressed lymphoid antigen in cases of AML. Conclusion: In the

present study we evaluated the frequency of occurrence of cross

lineage antigens in cases of acute leukemia. These were identified in

58.9% cases. Myeloid associated antigens were seen at higher fre-

quency in ALL than lymphoid associated antigens in AML. CD13 and

CD33 were most frequent myeloid associated antigens in ALL and

CD7 was most frequent lymphoid associated antigens in AML.

Abstract P 002

Immunoprofiles of Precursor Lymphoid Neoplasms in 344 Indian
Patients

Prashant Sharma, A Saraf, V Kumar, A Sachdeva1,

Shyam Aggarwal2, M Bhargava

Department of Hematology; 1Pediatric Hematology-Oncology Unit,

Department of Pediatrics, 2Department of Medical Oncology,

Sir Ganga Ram Hospital, Rajinder Nagar, New Delhi

Introduction: Flow cytometric immunophenotyping (FCM) currently

comprises a standard-of-care test for acute lymphoid leukemia/lym-

phoblastic lymphoma (ALL/LBL). It helps confirm the diagnosis,

exclude neoplastic and non-neoplastic mimics, yields valuable prog-

nostic information and establish baselines for subsequent detection of

minimal residual disease (MRD). Materials & Methods: Clinical

and demographic information, morphology, cytochemistry and

immunophenotypic data of all cases of ALL/LBL aged \25 years

presenting between 2003 and 2010 were retrieved. FCM was done on

6-color (BD FACSCantoIITM) or 4-color (BC EPICS-XLTM) instru-

ments. The cases were also re-evaluated to assess the feasibility of

MRD monitoring by FCM. Aberrant immunophenotypes resulting

from cross-lineage expression, asynchronous expression, abnormal

overexpression or absence of normal maturation antigens or ectopic

antigen expression were recorded. Results: ALL/LBL comprised

73% of all bone marrow (59%) and peripheral blood (40%) samples

submitted for FCM in the target age group. Precursor-B-ALL was the

commonest diagnosis (281/344). T-ALL/LBL constituted 35 of 344

cases, and mixed phenotype acute leukemia (n = 15, 2.9%) and

miscellaneous diagnoses including two NK-T cell phenotype acute
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lymphoblastic leukemia made up the remainder. Maturational asyn-

chrony was seen in 301 cases, abnormal co-expression in 217,

abnormal absent/under-expression in 69, ectopic antigen expression

in 34/35 T-ALL/LBL while [1 LAIP occurred in 269 cases. FCM

helped resolve morphological overlaps with 13 Burkitt leukemias, 11

hematogone hyperplasias and 16 leukemic phase non-Hodgkin lym-

phomas. Conclusions: This large Indian series reaffirms FCM’s high

discriminant diagnostic value in ALL/LBL. It also identifies antigen

expression patterns potentially useful for MRD analysis in the

majority of precursor lymphoid neoplasms.

Abstract P 003

HLA DR Negative AML-M4/M5

Dilip Kumar, P Das, N Dayal, A Arya, M Sudha

Department of Laboratory Medicine, Max Superspeciality Hospital,

1, Press Enclave Road, Saket, New Delhi

Introduction: HLA-DR expression is seen in AML blasts at diagnosis

with exception of APL. Absence of HLA-DR antigen expression is rare

in non APL cases and particularly in AML-M4/M5. We hereby report a

case of AML-M4/M5 with HLA-DR negativity in a 52 year old male

presented with fever and mild splenomegaly. Materials & Methods:
CBC sample was run in Coulter LH 750 analyzer. Smear and bone

marrow stained by Romanovsky’s method. Bone marrow biopsy

sample was processed after decalcification and H & E staining was

done. Flow cytometry was done using FC 500 Flow Cytometer.

Results: The CBC revealed raised TLC 56.5 9 109/l with monocytoid

blasts 20%, myelocyte 35%, metamyelocyte 10% and neutrophils 21%.

The bone marrow aspiration, revealed predominance of monocytoid

blast cells and promonocytes 60%. The flow cytometry examination on

BM specimen, the gated leukocytes (approx 80%) expressed CD4,

CD13, CD14, CD15, CD33, CD11c, CD45, CD64, and MPO and were

negative/weakly express CD2, CD3, CD5, CD7, CD10, CD19, CD22,

CD79a, CD34, CD41, CD 117, Gly A, HLA-DR and TdT. Differentials

considered were CMML and AML M4/M5 with HLA DR negativity.

However in view of presence of monocytoid blast cells and prom-

onocytes the latter diagnosis was considered. The histobiopsy also

revealed 50–60% of similar cells which were CD15(+), CD117(-) and

CD20(-). Cytogenetic examination was found to be normal. Con-
clusions: Previously reported HLA DR negative non-APL AML cases

include mainly FAB M2 AML, and those with specific chromosomal

abnormalities such as t(8, 21) and inv(16). With the experience of

above mentioned case we conclude that HLA DR negativity does not

rule out the diagnosis of AML-M4/M5.

Abstract P 004

The Other Side of Asparaginase

Vikas Dua, SP Yadav, M Ramzan, A Sachdeva

Sir Ganga Ram Hospital, Department of Pediatric Hematology

Oncology and BMT Unit, SGRH, New Delhi

Introduction: Asparaginases are a cornerstone of treatment protocols

for acute lymphoblastic leukemia (ALL). The main side effect of

asparaginase is allergicor hypersensitivity reaction. Asparginase has

also been associated with pancreatitis and coagulopathy. We describe

here our experience with Asparaginase during treatment of children with

ALL. Materials & Methods: It was a retrospective analysis of medical

records of all children with ALL who were treated at Sir Ganga Ram

Hospital from Jan 2005 to August 2011. Results: Of the 274 patients

of ALL, five children on UKALLXI protocol had pancreatic

complications—two Diabetic ketoacidosis, one hyperglycemia and two

acute pancreatitis but all of them recovered. Fourteen patients suffered a

hypercoagulable event during the induction phase. These patients were

treated on UKALLXI protocol for standard risk and BFM 95 protocol for

high risk. Twelve patients had seizure and MRI revealed superior sag-

ittal thrombosis in five and infarcts in seven patients. Two patients

developed lower limb thrombosis. These two patients had central

venous line inserted at the time of thrombosis. Median fibrinogen in

these 14 patients was 1 g/l (range 0.9–1.4 g/l). Two patients expired

during this episode and one went into vegetative state. Four patients

developed hypersensitivity, three developed severe localized reaction

with use of E. coli-asparaginase and one developed generalized hyper-

sensitivity reaction requiring change of E. coli leunase to erwinase.

Conclusions: Regular blood sugar and fibrinogen levels monitoring are

required in children who have being treated with asparaginase.

Abstract P 005

Should we Treat Children with Down Syndrome and Leukemia
in the Developing World?

Vikas Dua, SP Yadav, V Dinand, M Ramzan, A Sachdeva

Sir Ganga Ram Hospital, Pediatric Hematology Oncology & BMT

Unit, Delhi

Introduction: In a country where cost of therapy is a barrier to cure

of childhood leukemia should children with DS and leukemia be

offered therapy? Here we describe a single centre experience of what

happens to such children after diagnosis. Materials & Methods: It

was a retrospective analysis of medical records of all children who

were diagnosed with DS and leukemia at Sir Ganga Ram Hospital

from Jan 2005 to Jan 2011. Results: Overall, 410 cases of leukemia

(Male/female ratio 3:1) were diagnosed at our centre. However 9

(2.2%) of them also had DS. Male/Female ratio was 2:7 (P value =

0.0001). Eight of these nine patients were less 2 years of age and

three were neonates. Type of leukemia was myeloid in eight and

lymphoid (Pre-B expressing CD10) in 1. None had central nervous

system disease. Out of eight myeloid malignancies, five had acute

myeloid leukemia (AML) (M1-2, M7-3), two had transient myelo-

proliferative disorder (TMD) and one had Juvenile myelomonocytic

leukemia (JMML). One AML patient was lost to follow-up. Four

AML were treated as per COG-A2971 protocol. Two are in first

remission (1 and 4 years post completion), one with complex cyto-

genetics died of refractory disease and one died of pulmonary

hemorrhage during induction chemotherapy. Spontaneous remission

was seen in two TMD and one JMML patient. Only patient with acute

lymphoblastic leukemia died of sepsis during induction chemotherapy

as per UKALLXI protocol. Conclusions: It is feasible to treat chil-

dren with Downs syndrome with leukemia in the developing world.

Spontaneous recovery in Neonates is possible.

Abstract P 006

Imatinib in Philadelphia Chromosome Positive (Ph+) Acute
Lymphoblastic Leukemia (ALL) in Children: A Single Centre
Experience

Vikas Dua, SP Yadav, V Dinand, M Ramzan, V Chinabhandar,

N Rastogi, N Dhingra, H Manchanda, U Singh, A Sachdeva

Department of Pediatric Hemato-Oncology, SGRH, New Delhi

Introduction: Overall Ph + ALL, which accounts only for 2–3% of

children with ALL have a poor prognosis. Recent studiesdemonstrate that

the use of imatinib, results in improved response rates and disease free

survival (DFS) when combined with standard chemotherapy regimens.
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Here we describe a single centre experience of what happens to such

children after diagnosis. Materials & Methods: It was a retrospective

analysis of medical records of all children who were diagnosed with Ph+

ALL at Sir Ganga Ram Hospital from Jan 2005 to August 2011. Results:
Overall, 362 cases of Acute Lymphoblastic Leukemia were diagnosed at

our centre. However 11 (3%) of them were Philadelphia chromosome

positive. Type of leukemia was Pre B CALLA +ve in all. Two of these 11

also had central nervous system involvement. Three patients were lost to

follow up. Rest were treated on BFM 95 protocol and imatinib and one of

these underwent matched sibling bone marrow transplant (BMT). Three

are in first remission (4 months, 6 months and 2 years following diag-

nosis), two had molecular relapse 2� and 3� years following diagnosis

and are now on Dasatinib and three weekly cyclesof high dose cytarabine.

One who underwent bone marrow transplant died of Grade IV Graft

verses host disease. Two more died, one following acitinobacter sepsis

during induction phase and other following cytomegalovirus pneumonitis

during maintenance chemotherapy. Conclusions: Additional follow-up

is required to determine the impact of this treatment on long-term survival

and determine whether chemotherapy plus imatinib can replace BMT.

Abstract P 007

Sepsis and Treatment Abandonment are Barriers to Improving
Survival of Children with Relapsed Acute Lymphoblastic
Leukemia (ALL) in the Developing World

Vikas Dua, SP Yadav, V Dinand, M Ramzan, H Manchanda,

A Prakash, G Kharya, A Sachdeva

Pediatric Hematology Oncology & BMT Unit, Sir Ganga Ram

Hospital, Delhi

Introduction: Survival post relapse is a battle at all fronts for such

children. Here we describe our experience with such children.

Materials & Methods: Medical records of children with relapsed

ALL were analyzed retrospectively from 2005 to July 2011. All

patients were treated as per BFM-REZ-96 protocol. Risk stratification

was done in S1, S2, S3 and S4 groups as per BFM REZ. Results: Out

of 274 cases of ALL treated, 27 relapsed (10.1%). Seven patients had

T-cell and rest had B-cell ALL. Isolated bone marrow (BM) relapse

was seen in 11, CNS-7, testicular-1, combined BM and CNS or tes-

ticular-8. Twelve patients had very early relapse (0–18 months), 9

early (18–36 months) and 6 had late relapse (after 36 months). Seven

refused further therapy. Twenty opted for therapy (2 S1, 13 S2, 2 S3,

10 S4). Twelve went in second complete remission (CR2), five died

during induction due to sepsis and three patients were refractory to

therapy. Five had a second relapse at a median time of 9.5 months.

Two-year event-free survival (EFS) was 18.3 ± 9.1% and 2-year

overall survival (OS) is 37.7 ± 12.2%. The 2 year OS in S1 and S2

group was 37.5 ± 19.8% and in S3 and S4 group was 37.5 ± 15.3%.

Eight patients are alive at a median follow-up of 52.4 months, 12 died

(9 of sepsis and 3 of refractory disease). Conclusions: It is feasible to

treat children with relapsed ALL in the developing world but sepsis

and treatment abandonment are barriers to improving survival.

Abstract P 008

Dengue Fever Causing Febrile Neutropenia in Children
with Acute Lymphoblastic Leukemia: An Unknown Entity

Mohammed Ramzan, SP Yadav, V Dua, V Dinand, H Manchanda,

C Wattal1, A Sachdeva

Pediatric Hematology Oncology & BMT Unit, Department

of Pediatrics, 1Department of Microbiology, Sir Ganga Ram Hospital,

Delhi

Introduction: Dengue fever is endemic in India but its natural behavior

in children with leukemia is not described. We describe an unknown

entity of dengue fever as a cause of febrile neutropenia in children with

ALL. Materials & Methods: Medical records of all 10/58 (16%) cases

of febrile neutropenia in children with ALL with proven dengue

infection admitted between July 2010 and December 2010 were retro-

spectively analyzed. Details of their clinical profile and laboratory

values were analyzed and compared with an age-matched control

population of 22 children with proven dengue infection without

underlying ALL. Results: Ten patients had dengue infection in 58

febrile neutropenic ALL patients. NS1 antigen was positive in all 10

cases on a mean of 3.5 days of fever. IgM was positive in seven patients

on a mean of 6.5 days. Six patients had dengue fever, two dengue

hemorrhagic fever, two dengue shock syndrome. Except for fever in all

and plethoric face in one patient, typical symptoms of dengue like

abdominal pain, myalgias, headache, were absent. Mean duration of

hospital stay was 6.3 ± 2.0 days in ALL patients vs. 5.0 ± 2.0 in

controls (P = 0.096). Median platelet count was 13,000/cmm (range

1,000–28,000) in cases vs. 31,500 (range 13,000–150,000) in controls

(P = 0.018). Mean time for recovery for platelet was 6.0 ± 1.3 days in

ALL patients vs. 2.5 ± 0.9 days (P \ 0.001). All 10 survived.

Abstract P 009

Impact of Choice of Protocol on T-Cell Lymphoblastic Leukemia
Outcome: A Single Centre Experience

Mohammed Ramzan, SP Yadav, V Dua, U Singh, A Sachdeva

Pediatric Hematology Oncology & BMT Unit, Department

of Pediatrics, Sir Ganga Ram Hospital, Delhi

Introduction: To study the clinical features and outcome of children

with T-cell acute lymphoblastic leukemia (ALL) treated with different

protocols at a single centre. Materials & Methods: 288 children

diagnosed as ALL between July 2005 to July 2011, 41 (14.2%) had

T-cell leukemia. Their clinical profile and outcome of children was

analyzed retrospectively. Results: The M:F ratio was 5.8:1; median age

at diagnosis was 7.5 years (range 0.75–18). Significant lymphadenop-

athy, hepatosplenomegaly were noted in 90% and 16 (39%) patients had

hyper-leukocytosis ([50,000/mm3). The median WBC count at pre-

sentation was 30,000 9 109/l (range 1.7–3.13). Twelve (29.2%) were

lost to follow up. 29 opted for treatment, of these 24 (82.7%) achieved

complete remission (CR1), 4 (13.8%) died in induction and 1 (3.4%)

had refractory disease. Nine (31%) relapsed (4 medullary, 3 combined,

1 testicular and 1 isolated CNS). Eighteen patients were treated on BFM

95 protocol, of these 13 achieved CR1, 4 died in induction and 1 was lost

to follow up. Out of 13, 8 are in CR (at median follow up of 3.5 years),

one relapsed and 4 had remission deaths 10 patient were treated on UK

ALL XI protocol, 9 achieved CR1 and 1 died in induction. Out of 9 in

CR1, 7 relapsed, 1 alive and 1 lost to follow up. Relapse rate was

significantly lower in (P value = 0.001) BFM95 as compared to

UKALLXI protocol. Conclusions: Significantly less relapses were

seen with more intensive protocol like BFM-95 but treatment related

mortality was high in children with T-cell ALL.

Abstract P 010

Cytogenetic Profile of Acute Leukemia: From Tertiary Care
Center for Hematology in East India

KS Nataraj, PK Mondal, B Bagch, S Saha, TK Dolai,

M Bhattacharya, S Dutta, BB Ganguly1, MK Ghosh

Department of Hematology, NRS Medical College, 138 AJC Bose

Road, Kolkata; 1Genetics Center, Navi Mumbai, Maharashtra
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Introduction: The cytogenetics analysis is an integral part in man-

agement of acute leukemias. There are only few data from India. In

this study we present the cytogenetic profile of acute leukemias reg-

istered in our hospital. Materials & Methods: Prospective collection

of cytogenetics data from patients attending hematology services of

NRS Medical College, Kolkata from July 2009 to July 2011.

Demographic data, diagnosis data collected, cytogenetics analysis

done in all patients. Results: Of 140 patients, 47 (33.47%) were

females, 93 (66.53%) were males. 73 (52.14%) had acute myeloid

leukemia, 67 (47.86%) had acute lymphoblastic leukemia. Cytoge-

netic abnormalities found in AML patients (73) include; 19 (26.02%):

Normal Karyotype (NK), 24 (37.5%): numerical abnormalities-hyp-

oploidy (43chr), tetraploidy (92Chr), t(8;21):6, t(15;17):7, t(9;22):4,

t(11;19):2, t(2;2), t(6;10), t(10;11), t(1;3), t(11;19), t(9;11), t(7;17) in

one patient each. Monosomy 6, 7, 10, 11, 13, 14, 16, 17, 18, 20 seen

in one patient each so as deletion 7q, 8p, 9p, 9q, 11q, 12p, 13q, 17q

and inversion 9, 16, Y. Cytogenetic abnormalities in childhood ALL

(26) were numerical abnormalities in most patients (hypoploidy to

extreme tetraploidy (44–94 Chr). t(4;11):4, t(5;12), t(3;9), t(12;21),

t(3;7), t(2;?), t(9;22) in one patient each. In adolescent ALL

(11–20 years), 5 had NK, 3 had hyperdiploidy, t(9;22), t(3;3), t(4;11),

t(9;10), t(15;19) was seen in one patient each. In Adult ALL hy-

perdiploidy seen in three patients, t(9;22) in 5 and t(7;22), t(6;10),

t(13;?) in one patient each so as monosomies of 8, 9, 10, 12, 13, 15,

17, 18, 19, 22 and deletion 5p, 6q, 8p, 10p, 13q. Conclusions:
Translocations and numerical abnormalities were the commonest in

AML. Complex karyotypic abnormalities were common in AML.

Numerical abnormalities followed by t(4;11) and hyperdiploidy were

common in childhood ALL. In adult ALL t(9;22) and monosomies

were common.

Abstract P 011

Ophthalmic Manifestations are Found in 50% of Patients
of Acute and Chronic Leukaemias

J Koshy, MJ John1, G Kaur, S Thomas, SM Bhatti, Joseph Cherian1

Department of Ophthalmology; 1Clinical Haematology, Haemato-

Oncology and Bone Marrow Transplant Unit, Christian Medical

College, Ludhiana

Introduction: Ophthalmic involvement in leukaemias can be due to

direct leukaemic infiltration (primary) or indirect involvement (sec-

ondary). Recognition of the varied ocular presentations is important in

assessing the course and prognosis of leukaemias. We present a study

on the eye findings in acute and chronic leukaemias. Materials &
Methods: This study was conducted on all diagnosed cases of leu-

kaemia, admitted in the Haematology wards of Christian Medical

College and Hospital, Ludhiana, between January and August 2011.

An ophthalmologist examined all patients to determine the prevalence

of ocular involvement. After history taking, the anterior segment was

examined by slit lamp or torch light examination. Fundus examination

was done by direct/indirect ophthalmoscopy. Results: A total of 36

diagnosed cases of leukaemia (27 males and 9 females, 27 adults and

9 children, 26 acute and 10 chronic, 21 myeloid and 15 lymphoid),

aged between 18 months and 91 years, were examined. Ocular

lesions were found in 50% of all the patients (57% in acute and 30%

among chronic leukemia). Primary or direct leukaemic infiltration

was seen in 4 patients (11.1%). All of them had AML. Secondary or

indirect involvement due to anaemia, thrombocytopenia, hypervis-

cosity and immunosuppression were seen in 17 patients (47.2%).

More changes were seen in children 5/9 (62.9%) than in adults 13/24

(48.1). Eye symptoms were present in 4/36 (11.1%) of patients.

Conclusions: Since ocular changes were present in many asymp-

tomatic patients, eye examination should be included as a part of

routine evaluation of all leukaemic patients.

Abstract P 012

Volume, Conductivity, Scatter: A Window to Diagnosis
of Acute Leukaemias

Monali Gupta, DK Mishra, M Chandy

TATA Hospital, Kolkata

Introduction: The aim of this study was to evaluate the possible

contribution VCS could make in a hematological laboratory for the

diagnosis of Acute Leukemias. WBC Research population data(panel

of 24 complementary indices) define each of the leukocytic sub-

populations using the mean and standard deviation (SD) of volume,

conductivity and laser diffraction. The scattergram presents in the

form of clusters of points, the five leukocytic subpopulations based on

measurements of volume (cell size), laser diffraction (granularity) and

in the deep axis, conductivity (nucleo-cytoplasmic structure). Mate-
rials & Methods: VCS parameters of 12 suspected cases of acute

leukaemias analysed by Beckman Coulter LH 780 were studied ret-

rospectively. Six cases were ALL, one case each of AML, AML M1,

AML M4 and AML M5 and two cases of APML. The CBCs, scat-

terplots, flags were correlated in order to identify a characteristic VCS

trend in Acute Leukaemias. The normal VCS cut-off values of our BC

LH780 was calculated. Results: Both mean and SD of lymphocyte

volume and scatter was higher in all six cases of ALLs. Both AML,

AML M1 had higher SD of neutrophil volume, low conductivity and

scatter. The mean and SD of neutrophil and monocyte volume was

higher in both AML M4 and M5. Both mean and SD of neutrophil and

monocyte conductivity and scatter was lower in AML M5 in contrast

to higher SD of neutrophil and monocyte conductivity and scatter in

AML M4. Both APMLs showed a higher mean and SD of neutrophil

volume but low conductivity and scatter. Conclusions: A character-

istic VCS (high lymphocyte volume and scatter) trend was seen in all

ALL cases while APMLs showed high neutrophil volume but inter-

estingly low scatter. AMLs displayed a higher volume but low

neutrophil conductivity and scatter. The higher SD of conductivity

and scatter in AML M4 is due to the anisocytosis in N/C ratio and

anisogranularity in blasts.

Abstract P 013

Diagnostic Clues in Bone Marrow in Spontaneous Tumor Lysis
Syndrome in Hemato-Lymphoid Malignancies

D Basu, S Muthu, R Kar

Department of Pathology, JIPMER, Pondicherry

Introduction: Tumor lysis syndrome is an emergency that occurs in

hematolymphoid malignancies, usually following therapy. Sponta-

neous tumor lysis syndrome (STLS) is very rare. To our knowledge,

only five cases of acute lymphoblastic leukemia (ALL) with STLS

have been reported in literature. We report on a series of five cases of

hematolymphoid malignancies, all of whom presented with STLS at

diagnosis, with diagnostic clues in peripheral blood and bone marrow

which were contributory to the diagnosis of STLS. Materials &
Methods: All the five patients underwent a complete blood counts

with peripheral smear examination along with bone marrow aspira-

tion and biopsy and immunophenotyping. Lymph node biopsy was

done in one case. All patients also underwent usual biochemical tests,
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including serum uric acid, calcium, potassium and phosphate.

Results: The diagnosis in the five cases were: three precursor T-cell

ALL, one each of Acute promyelocytic leukemia and B cell lym-

phoma, unclassifiable, with 30% marrow involvement. No

chemotherapy was started in any of the patients. In two cases, there

was a sudden and drastic drop in total leucocyte count with a spurious

elevation of platelet count within 2 days of diagnosis. Peripheral

blood smear in all of them showed many degenerating cells and cell

fragments. Bone marrow smears showed numerous degenerated cells,

apoptotic bodies, macrophages with ingested nuclear debris. STLS

was suspected and subsequently confirmed biochemically. Conclu-
sions: Laboratory diagnosis of STLS is based solely on biochemical

parameters. Unexplained variations in cell counts and presence of

degenerating and apoptotic cells in peripheral blood and bone marrow

smears in a patient with hematologic malignancy, at diagnosis, can

help in the early identification of STLS.

Abstract P 014

Predictors of Remission and Mortality During Acute Myeloid
Leukemia Induction Therapy: An Experience from Hematology
Centre AIIMS

Suman Kumar, N Gupta1, M Mahapatra, S Sharma, T Seth,

P Mishra, R Saxena

Department of Hematology, All India Institute of Medical Sciences,

New Delhi; 1Fellow in BMT Program, Vancouver General Hospital,

Canada

Introduction: We present our data of induction from October 2008 to

October 2010, collected from admitted patients of previously

untreated de novo AML (non APML) under the age of 60 years, who

were given standard ‘‘7 + 3’’ regimen with daunorubicin 45 mg/m2/

day for 3 days and cytarabine 100 mg/m2/day for 7 days. Materials
& Methods: Baseline characters and induction data were noted and

analysed. Results: Ninety-four patients were enrolled with 63.8%

males. Patients were mostly young with mean age of 32 years (range:

3–58 years). TLC was [100,000/ll in 13.9% patients. Commonest

FAB subtypes were M4 (30.1%), M2 (29%) and M5 (21.5%). Max-

imum patients fell into intermediate cytogenetic group (74.7%), with

good risk group constituting 18.7% and poor risk 6.7% of patients.

6.5% of patients had baseline infection. During induction, 90.3 and

39.2% had febrile neutropenia and fungal infections, respectively.

54.2% achieved remission, 29.8% failed to achieve remission and

16.0% died during induction. Cytogenetics was associated with

remission with 76.9% of good, 66% of intermediate and none of the

poor cytogenetic group achieving remission (P = 0.04). Baseline

infection and cytogenetics were associated with induction death. 50%

with baseline infection (vs. 11.6% without baseline infection,

P = 0.009) died. 7.1% of good, 5.4% of intermediate and 40% of

poor cytogenetic group patients died (P = 0.023). Conclusions:
Cytogenetics was associated with achieving remission after ‘‘7 + 3’’

induction therapy, with poor cytogenetic group failing induction

therapy in almost all the cases. Induction death was associated with

presence of baseline infection and poor cytogenetic group with almost

half of patients with abovementioned risk factors died.

Abstract P 015

Acute Promyelocytic Leukemia-Multiparameter Flow Cytometry
in Correlation with Morphology and RT-PCR

S Langer, Gurmeet Singh, R Sharma, R Tomar, M Kotru, S Sazwal,

S Tyagi, HP Pati, R Saxena

Department of Hematology, AIIMS, Delhi

Acute promyelocytic leukemia (APL) is a diagnostic emergency and

requires early diagnosis because of life-threatening bleeding and

clotting complications. The confirmatory diagnosis is made by

detection of t(15;17) (q22;q11) translocation that results from the

fusion of retinoic acid receptor-alpha (RAR alpha) gene on chromo-

some 17 and the gene PML on chromosome 15. However, laboratory

detection of this reciprocal translocation t(15;17) either by conven-

tional cytogenetic or RT-PCR cannot give an immediate answer.

Treatment has to be initiated much before the results are made

available. The characteristic cell morphology supplemented by

cytochemistry along with multiparameter flow cytometry offer the

most rapid means for diagnosis. However, much variation exists from

the classical morphology and immunophenotype, causing difficulty in

diagnosis. This series analyses the immunophenotypic spectrum of

acute promyelocytic leukemia in our department. We attempt to study

whether flow cytometry effectively provides independent detection of

APL during diagnostic workup and harmonizes with the subsequent

molecular cytogenetic diagnoses.

Abstract P 016

Role of Day 14 Bone Marrow Biopsy in Acute Myeloid Leukemia

Narendra Agrawal, S Kumar, S Sharma, AK Singh, Jasmita, T Seth,

P Mishra, M Mahapatra, HP Pati, R Saxena, S Tyagi

Department of Hematology, All India Institute of Medical Sciences

New Delhi

Introduction: We studied prospectively blast percentage in day 14

marrow to predict remission and outcome in patients with AML.

Materials & Methods: 125 untreated AML patients (other than

AML-M3) of age \60 years were studied from June 2009 to April

2011. They received standard ‘‘3 + 7’’ induction. Bone marrow

examination was done on day 14. Patients with[20% blasts received

HAM before day 28, rest were followed. Patients in remission were

consolidated with HiDAC or SCT. Results: Of 125 patients (good,

intermediate, poor risk cytogenetics 16, 75, and 14 patients), 103

patients underwent day 14 marrow examination. 21/103 had [20%

blasts (7/21 died before HAM) while 82/103 patients had\20% blasts

(6/82 died before day 28). Of remaining 76/82 patients, blasts at day

14 were \5, 5–9, 10–14, and 15–20% in 56, 7, 8, and 5 patients

respectively. Corresponding remissions at day 28 were 83.9, 85.7, 75,

and 40% (P = 0.05). The remission rates for the patients were 83.1

and 40% for patients with \15% or 15–20% blasts on day 14

(P = 0.049). Overall remission rate was 60%. 66 patients received

consolidation therapy (4 SCT, 62 HiDAC). 18/66 patients relapsed

(median follow up: 8 months). Relapses were more in patients with

poor cytogenetics (40, 22.2, and 60% in good, intermediate, and poor

risk patients, P = 0.05). Overall EFS was 30.4% at median followup

of 10 months. EFS was 42.6 and 14.2% for patients with \20 or

[20% blasts on day 14 (P = 0.02), and 45.4 and 11.5% for patients

with\15% or[15% blasts (P = 0.002), 40.5 and 29.4% for patients

with\10% or[10% blasts on day 14 (P = 0.28). Conclusions: At a

cutoff value of 15%, day 14 blast count correlates well with remission

rate and overall outcome in AML.

Abstract P 017

IL-5, IL-6, IL-8 and TNF-a Levels Obtained within 24-h
of Admission do not Identify High Risk Children
with Febrile Neutropenia

Ritu Aggarwal, D Bansal1, F Bansal, N Nanda, P Ray2, A Trehan1,

RK Marwaha1
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Department of Immunopathology, 1Pediatric Hematology/Oncology

Unit, Advanced Pediatric Center, and 2Medical Microbiology,

Postgraduate Institute of Medical Education & Research, Chandigarh

Introduction: Laboratory markers that can predict the severity of

febrile neutropenia (FN) are potential tools for clinical practice. Aim

was to demonstrate whether plasma interleukin levels are relevant

parameters of clinically or microbiologically defined infection in

children with FN. Materials & Methods: Children with FN were

enrolled prospectively. A single blood sample was obtained within

24-h of admission. IL-5, IL-6, IL-8 and TNF-a levels were estimated

by ELISA. Patients were stratified into three groups. Group I: No

focus of infection; Group II: Clinical/radiological documented focus

of infection; Group III: Microbiologically proven infection or FN

related mortality. Results: 55 episodes of FN in 48 patients were

evaluated. The mean age was 6 years (range 2–13). Primary diagnosis

included ALL (82%), NHL (13%) and AML (5%).ANC was

\200 cells/cumm in half and 200–500 in 23%. Majority were cate-

gorized as Group I (69%), followed by Group II (16%) and Group III

(15%). IL-5 was elevated in merely one patient and not observed to be

of any relevance. None of the cytokine marker predicted Group II and

III, as compared to Group I (P [ 0.05). The sensitivity of TNF-a and

IL-6 for Group II/III was 78 and 70%, respectively. None of the

markers had a high specificity or a positive predictive value. The

negative predictive value for IL-6, IL-8 and TNF-a exceeded 80%.

Conclusions: IL-5, IL-6, IL-8 and TNF-a levels failed as predictors

of clinically localized or microbiologically documented infection in

children with chemotherapy induced febrile neutropenia. However the

negative predictive value for IL-6, IL-8 and TNF-a exceeded 80%.

Abstract P 018

Can Immunophenotyping Predict Molecular Transcript Type
in B-cell Acute Lymphoblastic Leukemia (ALL): A Retrospective
Analysis of 30 Cases of B-Cell ALL Positive for Various
Recurrent Translocations

Neha Mittal, P Bhatia, P Bose, J Binota, MUS Sachdeva, P Sharma,

S Naseem, J Ahluwalia, R Das, N Varma

Department of Hematology, Postgraduate Institute of Medical

Education and Research, Chandigarh

Introduction: The immunophenotype of leukemic blasts is a reflec-

tion of the genotype but there is no absolute concordance between the

two categories. A lot of studies have outlined specific patterns for the

recurrent genotypic abnormalities seen in B-cell ALL. Aims &
Objectives: The aim of the present pilot study is to note the specific

immunophenotype pattern in our B-cell ALL patient cohorts who are

positive for the recurrent genetic abnormalities and to correlate the

patterns with those described in literature. Materials & Methods: A

retrospective study in which all B-cell ALL cases positive for t(9;22),

t(12;21), t(1;19) and t(4;11) transcript type on Multiplex RT-PCR

assay over a period of 1 year were selected. The immunophenotyping

data in each case was retrieved and analyzed in detail. The markers

with high specificity and predictive value for the particular transcript

type were grouped according to previous studies and patterns

described in literature (CD 45, 34, 10, 20, 13, 33, 9, 15) and correlated

with the transcript type. Results: Out of the 30 B-cell ALL cases,

13/30 (43.3%) were positive for t(9;22), 12/30 (40.0%) for t(12;21),

3/30 (10%) for t(4;11) and 2/30 (6.6%) for t(1;19) transcript. On

correlation of the specific markers selected, the highest concordance

rate of 100% (2/2) for t(1;19) was noted followed by 77% (10/13) for

t(9;22), 67% (2/3) for t(4;11) and 60% (7/12) for t(12;21). All positive

transcript types were at least positive for 5/6 (83%) specific markers

selected to predict the association. Conclusions: The sensitivity of the

immunophenotype to predict a particular transcript type in B-ALL

cohorts in our study varied from 60 to 100% and was highest for

t(1;19), though the number of cases positive were very few. Aberrant

myeloid antigen expression (CD 13 & 33) was noted in 11/13 (84%)

of t(9;22) cases and CD 13/33 alone or both in 10/12 (83%) of

t(12;21) which is more than the 75 & 50% expression rate respec-

tively as described in literature. However a larger study is needed to

make a more realistic conclusion on the accordance rates.

Abstract P 019

DNA Methylation Patterns in Patients with Acute Lymphoblastic
Leukemia: AIIMS Experience

Nivedita Pathak, S Sazawal1, J Mishra2, S Iqbal, V Raina

Department of Medical Oncology; 1Department of Hematology;
2Laboratory Oncology Unit, All India Institute of Medical Sciences,

New Delhi

Introduction: Aberrant promoter methylation of tumor suppressor

genes (TSGs) is frequently observed in Acute Lymphoblastic Leu-

kemia (ALL) and is recognized as a critical event in the disease

pathogenesis and progression. Hypermethylation of these genes have

been reported with a marked variation in the frequencies of methyl-

ation patterns. In India, the methylation status of TSGs and their

correlation with treatment outcome in ALL patients has not been

reported so far. In view of this, we aimed to investigate the methyl-

ation status of putative TSGs: p16 (INK4A), p21 (CIP1) and p27

(KIP1), which also play key role in CIP/KIP cell cycle control

pathway in ALL patients. Materials & Methods: Total genomic

DNA extracted from bone marrow/peripheral blood mononuclear

cells of ALL patients was modified by Bisulphite treatment and

amplified by methylation specific PCR. Results: A total of 100

patients (median age 16 years, range 1–59 years; M:F 4:1; median

TLC 25.6 9 109/l, range 0.8–810 9 109/l) were studied. Hyperme-

thylation of p16 (26%), p21 (40%) and p27 (10%) genes was

observed in our group of patients. This frequency was found to be

higher in patients with refractory disease and in patients who relapsed

later on. Conclusions: Hypermethylation of TSGs was a frequent

event observed in our ALL patients as compared to that observed in

the West. This might be contributing to the relatively poor outcome in

our ALL patients.

Abstract P 020

Study of Acute Leukemia Pattern by Flow Cytometric Analysis
in Eastern India

Sudeshna Gangopadhyay, Swati Dasgupta, Soma Mukhopadhyay,

Ashis Mukhopadhyay

Netaji Subhas Chandra Bose Cancer Research Institute; 16A, Park

Lane, Kolkata

Introduction: Immunophenotyping is a lucrative approach for diag-

nosis of ALL (Acute Lymphoblastic Leukemia). The main purpose of

our study is to detect the characteristics of immunophenotypes of

ALL patients in Eastern India and to analyze the frequency of typical

immunophenotypes responsible for ALL. The study also investigates

the nature of blast cell population in samples of bone marrow as well

as peripheral blood of patients, explores the case history and corre-

lates the immunophenotyping data with clinical treatment for better

diagnostic approach. Materials & Methods: 84 pediatric leukemia

patients of 1–15 years of age (median 8 years) were studied during a

period from January, 2009 to December, 2010. Cells were analyzed

190 Indian J Hematol Blood Transfus (Oct-Dec 2011) 27(4):185–289

123



with four-colour flow cytometry. Non lineage specific markers used

were CD34, HLA-DR, CD117; B-lineage specific markers were

CD19, CD22, CD10 and T-lineage specific markers were CD5, CD7,

CD2, CD3, CD4, CD33. Immunophenotypes were compared at

diagnosis. Results: The data showing average % of specific positive

markers were tabulated below.

Positive markers Total (%)

CD19 95.23 (Male 71.24, Female 23.08)

CD22 80.95 (Male 61.90, Female 19.04)

CD10 66.66 (Male 52.38, Female 19.04)

CD34 38.09 (Male 23.80, Female 14.28)

HLA-DR 23.80

CD2 9.52

CD7 19.04 (Male 14.28)

Other markers present were CD33, CD13, CD117, CD3 and CD4, at

an average of 4.76%. Conclusions: Pattern of ALL follows B-cell-

lineage origin with mostly pre B-cell and CD19 positive cases in

Eastern India. Moreover, ALL is more common in men than women.

This is the first reported data from Eastern India which is showing the

prevalence of B-ALL as Northern and Western India; whereas the

southern part of India reveals the prevalence of T-ALL

Abstract P 021

Impact of Nutrition on Treatment Outcome
in Acute Lymphoblastic Leukaemia of Childhood
in Developing Country

Priyabrata Das, Sudeshna Gangopadhyay, Soma Mukhopadhyay,

Ashis Mukhopadhyay

Netaji Subhas Chandra Bose Cancer Research Institute, 16A,

Park Lane, Kolkata

Introduction: Malnutrition is a major problem in children with

cancer. All conventional modalities of anti cancer therapy interfere

with normal nutrition. In this study we retrospectively analyzed 331

children of Acute Lymphoblastic Leukaemia (ALL) being intensively

treated by National Cancer Institute protocol (MCP 841) during

period from August, 2000 to December, 2010 in a tertiary cancer

institute of the country. Our aim was to determine the nutritional

status of children with ALL at diagnosis and to study the influence of

nutrition on complete remission, disease free survival (DFS) and

toxicity of chemotherapy. Materials & Methods: The variables

studied were height for age, weight for age and serum albumin levels.

The height for age and the weight for age were taken as normal if they

were between 3rd and 97th percentile curve of the growth chart as

recommended by the Indian Council of Medical Research (ICMR).

The albumin level was considered normal if the value was equal to or

more than 3 g%. Results: It was seen that 16.9% children were low

weight for age and 10.3% were of low height for age at diagnosis.

Low weight for age (P value \0.01) and low albumin (P-value

\0.005) were significant in DFS. Conclusions: We conclude that

malnutrition is having much impact on prognosis of ALL in devel-

oping countries like ours. The major nutrition indicators are height for

age, weight for age and serum albumin. The patients with malnutri-

tion have less DFS duration, more chances of relapse and more

toxicity during therapy as compared to well nourished children.

Abstract P 022

Lymphoid Associated Antigen Expression in Fresh Cases of Acute
Myeloid Leukemia and Their Association with FAB Classification

Runa Jha, G Grover, MUS Sachdeva, P Bose, N Varma, R Das,

J Ahluwalia

Department of Hematology, Postgraduate Institute of Medical

Education and Research, Chandigarh

Introduction: Occurrence of aberrant phenotype has been reported in

acute leukemias with varying frequency though its prognostic

importance remains controversial. The aberrant phenotypes are clas-

sified into different types of which co-expression of lymphoid-

associated antigens is one. Materials & Methods: 100 fresh acute

myeloid leukemias (AML) were analyzed for expression of lymphoid

markers CD 4, 7, 8, 10 and 19. Mixed lineage acute leukemias,

chronic myeloid leukemias in myeloid blast crisis, AML on therapy or

relapsed cases were excluded. Results: Out of 100 AMLs lymphoid

markers were seen in 35% cases. 24 cases expressed one, 9 expressed

two, 1 expressed three and 1 expressed four markers. T cell markers

were seen in 22%. B cell in 6% and both B and T cell markers in 7%

cases. CD 7 was most common, seen in 18% AMLs followed by CD 4

(14%) and CD 19 (8%). All FAB subtypes except M7 showed lym-

phoid markers. However it was most common in M0 (100%),

followed by M2 (51.9%). Both M0 and M1 expressed one or more

markers among 4, 7 and 10. M0 also expressed CD 19 but M1 lacked

it. Both M0 and M1 lacked CD 8. M2 expressed all markers studied,

either singly or in combination. M3, M4 and M5 showed only one

marker each (CD4 in M3 and CD7 in M4 and M5). M6 co expressed

of CD7 and 19. Conclusions: Occurrence of lymphoid phenotypes are

frequent in AML and can be seen in most FAB subtypes.

Abstract P 023

ABC Transporter Expression in Acute Myeloid Leukemia:
Association with In Vitro Cytotoxicity and NPM1 Mutation

Savitha Varatharajan, A Abraham, A Kumar J, Shaji RV, R Ahmed,

A Abraham, B George, M Chandy, A Srivastava, V Mathews,

P Balasubramanian

Department of Haematology, CMC, Vellore

Introduction: Drug resistance and drug related toxicity are consid-

ered to be the major causes of treatment failure in acute myeloid

leukemia (AML). ATP binding cassette (ABC) transporters are one of

the major factors involved in the primary resistance against chemo-

therapeutic drugs. Though some of the ABC transporter family genes

like ABCB1, ABCG2 have shown to influence treatment outcome in

AML, role of vast majority of ABC transporter genes remains

unknown. Present study aims to determine the role of candidate ABC

transporters, which are believed to directly or indirectly influence the

sensitivity towards Cytarabine (Ara-C) and Daunorubicin (Dnr) the

drugs commonly used in the induction regimen. The objectives of

the present study were: (i) to analyze the extent of variation among

eight ABC transporter genes in AML patients, (ii) to determine the

association between transporter expression and in vitro cytotoxicity of

Dnr and Ara-C and to determine the role of FLT3-ITD and NPM

mutations on the expressional status of these ABC transporter genes.

Materials & Methods: Bone marrow sample from 95 adult patients

with AML (other than AML-M3) were included in this study. Total

cellular RNA was extracted using Tri Reagent and cDNA was syn-

thesized. mRNA expression of each target gene relative to

housekeeping gene GAPDH or ABL was analyzed using Taqman

based gene expression assays. mRNA expression is shown as dCt,
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where lower dCt corresponds to higher expression and vice versa.

In vitro cytotoxicity was assessed using MTT cell viability assay and

IC-50 was calculated. Based on Ara-C and Dnr IC50, samples were

categorized as sensitive and resistant (IC50 \ 6 and [6 lM for Ara-

C;\0.5 and[0.5 lM for Dnr). FLT3-ITD and NPM mutation status

at diagnosis were determined through PCR followed by Genescan

analysis using genomic DNA samples. Results: Wide inter-individual

variation in the expression of ABC transporters was seen in this

cohort of AML patients. Among the eight ABC transporters, highest

expression was observed for ABCA5 (dCt median = 8.87

(4.152–13.88) while ABCC2 (dCt median = 10.757 (4.31–23.38))

and ABCC11 (dCt median = 17.54 (10.751–21.563) showed the least

expression. When Dnr IC50 was compared with the mRNA expres-

sion of these ABC transporter genes, ABCC3 showed significantly

higher expression in Dnr resistant group (n = 43) compared to sensitive

group (n = 40) (dCt range: 1.58–15.29; median: 7.444 vs. dCt range:

0.027–17.768; median: 10.574; P = 0.0042). No significant associa-

tion was found when AraC IC50 was compared with the mRNA

expression of these ABC transporter genes. Role of NPM and FLT3-

ITD mutations were evaluated on ABC transporter mRNA levels. In

patients with NPM1 mutation, ABCA5 mRNA levels were significantly

higher (n = 35; dCt median = 8.371 (5.578–10.745) vs. n = 59;

dCt median = 9.154 (4.15–13.8818) P = 0.004) and expression of

ABCB1 lower (n = 58; dCt median = 12 (7.574–19.041) vs. n = 34;

dCt median = 13.05 (9.574–17.304); P = 0.05) compared to those

without NPM1 mutation. Conclusions: In conclusion, this compre-

hensive study has come up with previously unrecognized aspects in

ABC transporter expression and its implication on AML therapy,

though any implication of this finding on clinical outcome remains to be

elucidated.

Abstract P 024

Bortezomib Overcomes the Cell Adhesion Mediated Drug
Resistance (CAM-DR) to Arsenic Trioxide by Down-Regulating
NF-jB Pathway Activation in Acute Promyelocytic Leukemia

Saravanan Ganesan, E Chendamarai, JG Rao, S Hareendran,

AB Alex, P Balasubramanian, A Srivastava, V Mathews

Department of Haematology, CMC Vellore

Introduction: About 5–10% newly diagnosed and about 20–30% of

relapsed acute promyelocyticleukaemia (APL) patients will have

disease recurrence after receiving currently accepted standards of

care. There are a limited number of drugs in the armamentarium for

the treatment of APL. Preliminary work from our laboratory suggests

that stromal cell adhesion mediated drug resistance (CAM-DR) is

probably significant with arsenic trioxide (ATO) and is seen in APL

cell lines (n = 8; Fig. 1a). There are limited data available on the

signal transduction pathways involved in CAM-DR in APL. Pre-

liminary data also suggests that bortezomib (Bo) has cytotoxic effect

against promyelocytes and is also known to interfere with stromal and

malignant cell interaction in other haematological malignancies.

Materials & Methods: Malignant promyelocytic cell line (NB4) and

normal mesenchymal stromal cells (MSC) were used. Cell viability

post incubation with drugs (ATO and Bo) was evaluated by flowcy-

tometry using 7AAD and annexinV staining. For western blot

experiments, the nuclear and cytoplasmic protein extractions were

done using NE-PER kit (Thermo Scientific, Rockford USA) and

antibodies p65 and lamin were purchased from cell signaling Tech-

nology, Inc, MA. Results: Our in vitro experiments suggest that Bo at

pharmacologically relevant doses has a cytotoxic effect on APL

(NB4) cell lines (median IC50 = 9.8 ng/ml) but has no effect at these

doses on stromal cells (MSC) and mononuclear cells. We have also

observed a significant synergistic cytotoxic effect when combined

with ATO on NB4 cells (n = 4), P = 0.05 (Fig. 1b). In co-culture

with MSC, a combination of ATO at 2 lmol and Bo over a range of

pharmacologically relevant concentrations (20–80 ng/ml) signifi-

cantly reduced the APL cell viability [NB4 cells (n = 8; Fig. 1a)],

suggesting that Bo overcomes the CAM-DR to ATO in APL. More-

over, we noted increased activation of NF-jB (p65) in NB4 cells

when they were co-cultured with MSC (Fig. 1c). This effect on

NF-jB was inhibited by Bo and ATO (Fig. 1d). Conclusions: In

summary, Bo has direct cytotoxicity on malignant promyelocytes,

synergizes with ATO. It is also capable of overcoming CAM-DR to

ATO, which is probably mediated by down regulation of the NF-jB

pathway and its downstream effects.

Abstract P 025

Role of Nuclear Hormone Receptors in Regulation of Efflux
Transporters in AML and their Impact on Drug Resistance

Sreeja K, A Abraham, V Savitha, B George, A Srivastava,

V Mathews, P Balasubramanian

Department of Hematology, Christian Medical College, Vellore

Introduction: Multidrug resistance remains a major issue in the

treatment of acute myeloid leukemia (AML). Over expression of

ATP-binding cassette (ABC) transporters that function as drug efflux

pumps has been shown to be one of the mechanisms of multidrug

resistance in these patients. The expression of several ABC trans-

porters is under tight transcriptional regulation. Nuclear hormone

receptors (NHR) constitute a family of transcription factors that act as

heterodimers, which bind to promoter elements of target genes and

induce gene expression. Several nuclear receptors including Liver

X-Receptor (LXR), Retinoic acid receptor (RAR), Retinoid

X-receptor (RXR), Farnesyl X-receptor (FXR), pregnane X-receptor

and the steroid-activated receptors (PXR and SXR), Peroxisome

proliferator activated receptor alpha PPAR a and PPAR c that are

known key regulators in lipid and carbohydrate metabolism have been

shown to be relevant for the expression of ABC transporters including

ABCG2, ABCA1 and ABCB1. An explorative Taqman low density

array (TLDA) analysis to evaluate the role of ABC transporter

expression on Ara-C and Daunorubicin resistance using sensitive and

Fig. 1 a Co-culture with MSC and resistance to ATO overcome by

addition of bortezomib. b Synergistic effect of Bo and ATO on NB4

cells. c Nuclear extracts of NB4 cells; western blot for NF-jB (p65)

(n = 3). d Nuclear extracts of NB4 cells with different drug

treatments; western blot for NF-jB (p65) (n = 3)
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resistant AML cell lines revealed significantly higher expression of

ABCA5 and ABCA6 in cell lines sensitive to both the drugs

(unpublished data). In the present study we aimed to evaluate the role

of NHRs in regulating these ABC transporters in order to modulate

drug resistance in AML. The objectives of the present study are to

correlate the expression of NHRs—PPAR c, RAR a and RXR a with

that of ABCA5 and ABCA6 in AML cell lines and primary AML

cells and to determine the role of mRNA expression of these NHRs

and transporters on in vitro Ara-C sensitivity. Materials & Methods:
Bone marrow sample from 47 adult patients with de novo AML (other

than AML-M3) and 10 AML cell lines were included in this study.

Total cellular RNA was extracted using Tri Reagent and cDNA was

synthesized. ABC transporter TLDA was used to find out differen-

tially expressed genes in Ara-C resistant and sensitive cell lines.

mRNA expression levels for each target gene relative to housekeep-

ing gene GAPDH was analyzed using Taqman based gene expression

assays. In vitro cytotoxicity was assessed using MTT cell viability

assay and IC-50 was calculated. Patients were classified as sensitive

and resistant based on the IC-50 values \6 and [6 lM respectively.

In silico analysis to look for binding sites of NHRs on gene pro-

moterswas done using Nubiscan software http://www.nubiscan.

unibas.ch/. Results: Significantly higher expression of ABCA5 was

observed in a set of 10 AML cell lines as well as primary AML cells

sensitive to Ara-C while ABCA6 did not show any association with

Ara-C sensitivity. There was significant positive correlation between

RARa and ABCA5 (r = 0.4; P = 0.0075) as well as ABCA6

expression and PPARg and RARa (r = 0.6; P = \ 0.0001 and

r = 0.49; P = 0.0012 respectively). In silico analysis also revealed

the presence of PPAR gamma, RAR and RXR binding sites in the

promoter regions of ABCA5 and ABCA6. Conclusions: This pre-

liminary study suggests potential role of NHRs on transcriptional

regulation of ABCA5 and ABCA6 that are associated with Ara-C

sensitivity and the possibility of using the ligands specific to these

NHRs to modulate drug resistance in AML.

Abstract P 026

Analysis of CD 58 and CD 38 Expression in Acute Leukemia:
A Multiparameter Flowcytometric Study

Amrita Saraf, P Jain1, P Sharma, V Kumar, M Bhargava

Department of Hematology, Sir Ganga Ram Hospital, New Delhi;
1Scientific adviser, BD Biosciences

Introduction: Expression patterns of CD58 and CD38 in acute leu-

kemia have been previously reported to suggest a potential role of

these markers in minimal residual disease (MRD) analysis. Here, we

have evaluated CD58 and CD38 expression in leukemic blasts in

morphologically proven acute leukemias towards the same objective.

Materials & Methods: A total number of 163 specimens from

peripheral blood (32), bone marrow aspirate (129) and body fluids (2)

were studied using six color quantitative flowcytometry (BD FACS

CANTO II) comprising 108 cases of B-ALL, 36 AML, 9 T-ALL and

10 cases showing hematogones. The median fluorescence intensity

(MFI) of CD 58 and CD 38 on blasts was analyzed vis-à-vis that on

hematogones and mature B cells as appropriate using FACS Diva

software. Results: A significant difference in the mean MFI in the

leukemic blasts was found as compared to mature B cells and

hematogones, in particular for CD 58 expression. Thus, blasts in ALL

(B & T) and AML showed a higher CD 58 expression vis-à-vis

hematogones or mature B cells. CD 38 expression too, while being

higher than mature B cells was similar to that seen in the leukemic

blasts. Conclusions: From the results of this ongoing study, it appears

that CD 58 may emerge as a more valuable marker than CD 38 in

MRD detection, since the latter does not seem to discriminate

between blasts and hematogones based on MFI alone.

Abstract P 027

Incidence of Leukemias: A Hospital Based 10 Year Analysis

R Kushwaha, A Kumar, US Singh, AK Tripathi1

Department of Pathology, 1Department of Clinical Hematology,

CSMMU, Lucknow

Introduction: The incidence of different types of leukemia varies

with the age in different parts of India. The data of cases diagnosed as

leukemia, during a span of 10 years (2001 to August 2011) were

analysed to evaluate its incidence at our set-up. Materials &
Methods: The cases of acute and chronic leukemia registered in the

lymphoma leukemia laboratory of Department of Pathology, CSM

Medical University were recruited in the study. Retrospective analysis

with respect to diagnostic type, demographic data (age, sex), symp-

toms and cellular pattern of blood smear and bone marrow was

carried out from 2001 to August 2011. Results: Out of total 1,708

cases of leukemia, 845 cases were seen in children (M:F 2.7:1) and

863 cases were seen in adults (M:F 1.8:1). Youngest patient of the

series was a 14 month child diagnosed to have AML M6. In children

cases of ALL were nearly equally distributed in two age groups i.e.

0–5 and 6–10 years. AML was seen mainly in 2nd to 3rd decade and

CML in 3rd to 5th decade of life. Total cases of acute leukemia were

1,012, among which 524 cases were of ALL and 488 cases were of

AML. Total cases of chronic leukemia were 644, among which 571

cases were of CML and 73 cases were of CLL. In children incidence

of ALL was found to be higher than that of AML. Out of 571 cases of

CML diagnosed in the series only 84 were from pediatric age group.

According to F.A.B. classification of AML, there were 9 cases of MO,

132 cases of M1, 217 cases of M2, 85 cases of M3, 26 cases of M4, 13

cases of M5, 6 cases of M6, and one case of M7. In ALL, 186 cases

were of L1, 321 cases were of L2, and 17 cases were of L3.

Conclusions: In our series we have observed that adults and children

are affected almost equally with leukemia, males are affected more

than females. In acute leukemia, ALL is more common than AML. In

ALL, L2 is more common. In chronic leukemia, CML is more

common than CLL.

Abstract P 028

Aberrant Markers in ALL: A Study on Indian Cohort of Patients
to Create a Data Base for Future MRD Detection

Sabina Langer, M Kotru, M Gupta, R Sharma, R Kumar,

M Mahaptra, R Saxena

Sir Ganga Ram Hospital, New Delhi

Introduction: Flow cytometry is becoming extremely important in

the diagnosis as well further subtyping of ALL into B and T-ALL.

Table 1 Shows the pattern of MFI (mean) in different groups.

MFI Blasts CD 58 Blasts CD 38 B cells CD 58 B cells CD 38

B-ALL (108)
2,814 (108–15,576) 16,370 (50–52,871) 516 (117–4,242) 2,254 (191–9,892)

AML (36)
3,141 (1,030–9,546) 9,726 (204–49,791) 711 (83–5,166) 2,044 (91–8,948)

T-ALL (9)
1,767 (529–4,636) 14,776 (4,819–28,468) 706 (216–1,790) 2,396 (240–7,141)

Hematogones (10)
464 (205–760) 15,859 (2,025–37,902)
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This sub classification has a very important bearing on the prognos-

tication and subsequent management. Moreover, a large portion of

them relapse because of presence of minimal residual disease (MRD).

In this context flowcytometric evaluation of aberrant immunopheno-

types has been an important strategy for MRD detection. Materials &
Methods: Present study is a retrospective study done on all patients

diagnosed and characterized as ALL from our laboratory from

January 2010 to July 2011. All cases underwent immunophenotyping

with the baseline leukemia panel used in our laboratory. Panel of

directly conjugated monoclonal antibodies comprised of CD45, CD7,

CD13, CD33, CD19, CD10, CD2, HLADR, CD34, CD117, MPO,

CD79a, TDT, CytoCD3 and CD64. Retrospective analysis of their

immunophenotypes was done. Total of 141 ALL cases were regis-

tered, of which 111 patients had B-ALL and 30 patients had T-ALL.

MPAL cases were excluded from the study. Results: On analysis of

immunophenotypic expression of B-ALL under expression of CD45

and over expression of CD 10 & HLA-DR was most commonly

observed, followed by asynchronous expression of CD 19 and TDT.

CD13 expression was the commonest common lineage infidelity

marker. Similarly, in T-ALLs co-expression of CD 10 and CD 79a

was the commonest lineage infidelity marker seen. Co-expression of

myeloid lineage markers was very less. Conclusions: To conclude,

aberrant immunophenotypes are quiet common in ALLs and might

prove to be helpful in future MRD detection.

Abstract P 029

Role of Flow Cytometry in Diagnosis of Acute Promyelocytic
Leukemia in Relation to Cytomorphology

Afaq Ahmad Khan, V Kumar, A Saraf, M Bhargava

Department of Hematology, Sir Ganga Ram Hospital, Delhi

Introduction: Acute promyelocytic leukemia (APL) is a medical

emergency requiring prompt diagnosis and early intervention. Flow

cytometry (FCM) facilitates a rapid diagnosis as lab detection of

reciprocal translocation t(15;17) either by conventional cytogenetics

or by molecular genetic studies cannot provide an immediate answer.

We analyzed the significance of various immunophenotypic markers

for early diagnosis of APL where morphology typically did not pro-

vide definite answers. e.g., in patients with sepsis or atypical

morphology. Materials & Methods: In a retrospective analysis of

5 years data from the archives of Department of Hematology, Sir

Ganga Ram Hospital, New Delhi, a total of 23 cases of APL were

seen amongst 92 AML cases of which 16 were analyzed flow cyto-

metrically. Their peripheral blood and bone marrow findings were

recorded and flow cytometric studies performed on FACS Canto

II/EPICS-XL using detailed myeloid panels of CD13, CD33, CD14,

CD117, CD15, CD16, CD34, CD11b and c-MPO. Results: Amongst

the 16 patients analyzed, there was marked male preponderance with

males 15 and female one. Their age ranged from 4 to 65 years

(mean = 37 years). The hemoglobin ranged from 5.7 to 13 g/dl, TLC

from 1.4 to 85.1 9 103/ll. One patient with atypical morphology

showed TLC of 275 9 103/ll. The blast and promyelocytes ranged

from 24 to 96%. 15 cases (93%) displayed characteristic hypergran-

ular morphology (typical variant), while one case (7%) showed

microgranular morphology. However, faggots were observed only in

7 (44%) cases. Cytochemically, myeloperoxidase reaction was found

to be strongly positive in all cases. Immunophenotyping revealed that

all the patients had abnormal cells with intermediate to high side

scatter and dim CD 45 expression. HLA-DR was negative in 15 cases

(93%). One case showed dim expression of HLA-DR (7%). All the 16

cases (100%) were negative for CD34, CD14 and CD11b. One case of

hypogranular variant was negative for HLA DR & CD34, but showed

an aberrant expression of CD4. In three cases in which RT PCR result

was available, PML-RARA fusion transcript was seen. Conclusions:
The negative expression of HLA DR, CD 34, CD11b, CD14 along

with the presence of other myeloid specific antigens provides rapid

diagnosis of APL in situations where morphology may be suggestive

but not conclusive.

Abstract P 030

Expression of CD20 in Precursor B-Cell Acute Lymphoblastic
Leukemia: An Analysis of 100 Cases

Jeevan Kumar, AA Khan, V Kumar, M Bhargava

Department of Hematology, Sir Ganga Ram Hospital, Rajinder

Nagar, New Delhi

Introduction: In ALL, Immunophenotype plays a crucial diagnostic

role and is prognostically informative. CD20 is a maturation B-line-

age marker with variable expression in B-precursor ALL with

uncertain prognostic significance. In mature B-lineage (Burkitt-type)

ALL, where high intensity CD20 expression is a universal feature, the

incorporation of rituximab has significantly improved outcome. Some

studies have reported similar preliminary findings of improvements in

outcome with rituximab-based chemoimmunotherapy for CD20-

positive precursor B-cell ALL. There is paucity of data regarding CD

20 expression in precursor B-cell ALL from India, so we tried to look

at this aspect for its therapeutic relevance. Materials & Methods:
This study included 100 Indian patients with B-cell precursor ALL

investigated at Sir Ganga Ram Hospital, New Delhi. CD20 positivity

was defined as expression of CD20 in more than 20% of blasts.

Immunophenotypic analyses were performed on RBC-lysed whole

bone marrow aspirate and peripheral blood samples. Six-color flow

cytometric immunophenotypic analysis was conducted using BDF-

ACS CANTO-II (BD-Biosciences). Results: Age of patients ranged

from 4 months to 65 years. Out of 100 patients with B-cell precursor

ALL, 62 (62%) expressed CD20 and 38 (38%) were negative for

CD20. The positivity ranged from negative to dim (22 patients,

35.5%), moderately bright (12 patients, 19.3%) to bright (28 patients,

45.2%). As per age distributions CD20 positivity was seen in 43/72

(58.9%) at 1–10 years, 12/15 (80%) at 11–20 years and 9/12 (75%)

above 20 years of age. Conclusions: This study shows that a total of

62% patients of precursor B-cell acute lymphoblastic leukemia in all

age groups express CD20, which is higher than the figures from the

western world (32–48%). It has provided baseline data on which

further studies can be based with a view for therapeutic intervention.

Abstract P 031

Preliminary Data on the Use of Multiplex Reverse Transcriptase
Polymerase Chain Reaction to Determine 28 Possible Balanced
Translocations in Acute Leukemia and their Co-Relation
with Morphology and Flow Cytometry

MG Manoj, J Kotwal, V Dutta, J Singh, K Sinha, A Malik, V Nair1

Department of Pathology; 1Medicine, Armed Forces Medical College,

Pune

Introduction: Mutational analysis have become mandatory for

diagnosis and classification of Acute leukemia as per WHO 2008. We

used Multiplex RT-PCR Kit for identifying the 28 known mutations

in Acute leukemia. Materials & Methods: 16 cases of AL, in last one

year, were analyzed using Hemavision Multiplex RT-PCR kit for 28

possible mutations. Results: Out of 16 cases, 8 (50%) were acute

lymphoblastic leukemia (ALL) and 8 (50%) acute myeloid leukemia

(AML). PCR positivity was found in 6 (75%) of ALL and 5 (62%) of

AML, which is consistent with expected incidence. BCR/ABL was
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the most common mutation found in ALL (4 cases, 50%) which were

of varying base pair lengths, but all correlated with a high incidence

of CD13+ aberrant expression on flow cytometry and these patients

were found to respond better after addition of Imatinib. PML/RARA

was the most common mutation seen in AML (4 cases, 50%). It was

seen that few of these cryptic translocations picked up on MT-RT

PCR were missed on FISH (5 cases) and Karyotyping (1 cases).

Multiple mutations ([2 mutations) were seen in six cases (37%) of

acute leukemia. Conclusions: Multiplex RT PCR is a useful and

probably a necessary adjunct in the rapid and accurate diagnosis and

prognostication of acute leukemia. Furthermore, a larger number of

samples would highlight the translocations most prevalent in India

and help tailor the primer analytes in future routine diagnostics.

Primary diagnosis After detection of PML/RARA mutation

AML M0 Responded partially to ATRA

AML M1/2 Responded well to ATRA

TAM Diagnosis revised to Acute leukemia

AML M3 Responded well to ATRA

Abstract P 032

Immunophenotype Profile of Acute Myeloid Leukemia (AML)
Cases Positive for t(8;21) Transcript

Manish Rohilla, P Bhatia, P Bose, MUS Sachdeva, J Ahluwalia,

R Das, N Varma

Department of Hematology, Postgraduate Institute of Medical

Education and Research, Chandigarh

Introduction: The t(8;21) in AML confers a good prognosis, though

CD56 positivity and or c-Kit mutations suggest a relatively poorer

outcome. The immunophenotype profile considered quiet specific for

t(8;21) is CD13+, CD117+, MPO+bright, CD33DIM/-, 34+, DR+,

TdT+, CD2-, CD4-, CD7- and CD19dim+. The aim of the present

pilot study is to note the immunophenotype profile in AML cases

positive for t(8;21) and to correlate it with the known specific profile

as described in literature. Materials & Methods: A retrospective

study in which all AML cases positive for t(8;21) over a period of

1 year were selected and the immunophenotype data retrieved and

analyzed. Immunophenotype markers included pan myeloid, pan

lymphoid and non-lineage specific markers in each case. Results: A

total of 13/60 (22%) cases of AML were positive for t(8;21) over a

one year period. Only 7/13 (54%) cases showed the characteristic

immunophenotype profile specific of t(8;21). The pan myeloid

markers of CD13, 33, 117 and MPO were positive in all 13/13 (100%)

cases, though dim CD33 expression was noted in only 6/13 (46%)

cases. The non-lineage specific markers were expressed in all 13/13

(100%) cases. The aberrant lymphoid lineage markers were expressed

in 12/13 (92%) cases. CD7 positivity was noted in 3/13 (23%), CD4

in 5/13 (40%), CD56 in 3/13 (23%), CD19Dim in 6/13 (46%) and

CD79a in 2/13 (15%) cases. CD2 was negative in all the cases. The

co-expression of two lymphoid markers was noted in 5/13 (40%)

cases. Conclusions: The results of our pilot study suggest that the

characteristic immunophenotype profile is noted in about 55% cases

only. Our study results show high CD4 and CD7 positivity in t(8;21)

cases, though the same needs to be confirmed by evaluating a large

cohort of AML cases positive for t(8;21) transcript.

Abstract P 033

Sub Categorisation of T Cell Acute Lymphoblastic Leukemia
Using WHO Criteria: A Retrospective Analysis

BK Karthik Bommannan, MUS Sachdeva, P Bose, J Ahluwalia,

R Das, N Varma

Department of Hematology, Postgraduate Institute of Medical

Education and Research, Chandigarh

Introduction: According to the 2008-WHO CLASSIFICATION,

T-acute lymphoblastic leukemia (T-ALL) has been subclassified into

PRO T-, PRE T-, CORTICAL T- and MEDULLARY T-ALL based

on immunophenotyping. Some studies indicate prognostic signifi-

cance of these subcategories. This study attempts to subcategorize

T-cell acute lymphoblastic leukemia cases to assess utility of WHO

criteria for the subcategorization. Methodology: All cases diagnosed

as acute leukemia over a period of 3 years in the department of

hematology were screened for T-cell ALL cases. An attempt was

made to subcategorize all T-ALL cases according to WHO criteria

and also to assess expression of aberrant markers. Results: Out of

1,740 acute leukemia cases diagnosed in 3 years, 29.1%(507 cases)

were of B-ALL and 3.1% (54 cases) were of T-ALL. Among the 54

T-ALL cases, a complete T-cell panel was done in 33 cases. On

applying stringent WHO criteria, 54% (18 cases) were classifiable and

45% (15 cases) were not classifiable. Among the classifiable cases,

Pro T-ALL were 11.11% (2/18), pre and medullary T-ALL were 5.5%

(1/18) each, and cortical T-ALL were 77.77% (14/18). In addition,

aberrant expression of other lineage markers including CD79a (5.5%),

CD13 (7.4%), CD33 (7.4%), CD117 (11.11%), CD19 (5.5%), CD10

(18.5%) were seen in variable combinations. In addition, analysis of

T-cell receptor subtypes done in 36 cases, showed 13.8% of cases

expressing TCR alpha/beta and 50% cases expressing TCR gamma/

delta subtypes. Conclusions: Among the cases examined, only 54%

of cases could be subclassified following the present WHO criteria,

indicating its limited utility in routine diagnostic use.

Abstract P 034

Pattern of Occurrence of Leukemia in a Tertiary Center
in Varanasi: An Eight Year Study

Vijai Tilak, S Raghuvanshi1, M Rai2, G Narayan3, V Gupta4, A Rai5

Department of Pathology, IMS, BHU, Varanasi; 1Department of

Pathology, SGPGI, Lucknow; 2Department of Medicine, IMS, BHU,

Varanasi; 3Department of Molecular and Human Genetics, BHU,

Varanasi; 4Department of Pediatrics, IMS, BHU, Varanasi; 5Centre

for Genetic Disorders, BHU, Varanasi

Introduction: Pattern of leukemia is known to vary widely throughout

the world. We present the clinico-pathologic-cytogenetic profile of

patients with leukemia presenting to S.S. Hospital, BHU & this reflects

the leukemia pattern in Varanasi from where limited data has been

published till date. Materials & Methods: A retrospective and pro-

spective study of 1,230 cases of leukemia from January 2002 to March

2010 was done. After a thorough clinical profile, relevant investigations

like CBC, peripheral blood examination, bone marrow examination and

conventional cytogenetics were undertaken. Results: There was male

preponderance. Incidence of leukemia was 0.39% of all the hospital

admissions. The mean age was 27.17 ± 9.9 years (range 1 month to

96 years). AML (39.7%, 488 cases) was the commonest subtype fol-

lowed by CML (29.2%, 358 cases), ALL (21.8%, 268 cases),

undifferentiated leukemia (5.4%, 66 cases) and CLL (3.3%, 40 cases).

In adults the commonest subtype was CML (42.6%, 315 cases) while in

children it was ALL (42.4%, 208 cases). Conventional cytogenetics was
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done in 190 cases (135 cases of CML & 55 cases of acute leukemia).

Cytogenetics in acute leukemia revealed endoreduplication in 10 cases,

t(8;21) in 1 case of AML M2 & hyperdiploidy (53 chromosomes) in 1

case. 46.7% (63 cases) of CML were Philadelphia chromosome posi-

tive. Conclusions: There is a geographic variation in the incidence of

leukemia. ALL was the commonest subtype followed by CML in South

India while CML was the commonest subtype followed by AML in

other studies from North India. CLL was the commonest subtype in

U.S.A. and more common in western countries.

Abstract P 035

Paediatric AML and Cytogenetics

Aruna Aggarwal, J Sawhney, B Parikh, MJ Shah

Department of Pathology, G.C.R.I. Ahmedabad, Gujarat

Introduction: Specific chromosomal abnormalities are primary path-

ogenic changes in acute myeloid leukemia (AML). Their role in

diagnosis has been recognized by the WHO. Following three prognostic

cytogenetic groups are now used in risk stratification for treatment:

favorable risk: t(8;21) (q22;q22), t(15;17) (q22;q21), and inv(16)

(p13q22); adverse risk: monosomy 5/deletions of the long arm of

chromosome 5 [del(5q)], monosomy 7, abnormalities of 3q, and com-

plex karyotypes; and intermediate risk: other changes. Materials &
Methods: 50 cases of paediatric AML were studied. Bone marrow

aspiration was done and slides were prepared. Slides were stained with

Wright stain. Cases were then classified according to FAB classifica-

tion. Cytogenetic study was carried out at our GCRI cell biology

laboratory using FISH and metaphase analysis on bone marrow aspirate

samples. Results: 36 were male patient. 14 were female patient. 15

patients were in age group 0–5 years, 23 patients were in age group

6–10 years, 12 patients were in age group 11–15 years. Seven cases

were AML-M1, 21 cases were AML-M2, 10 were AML-M3, 3 were

AML-M4, 8 cases were of AML-M5, 1 was not classified. Eleven cases

were having normal cytogenetics. Five cases of AML-M3 were positive

for PML-RARA fusion. Six cases of AML-M2 were positive for

AML-ETO fusion. One case of AML-M5 was positive for MLL gene

breakpoint. One case of AML-M2 had CH-7 deletion and karyotype

was 45 [xy]0.1 case of AML-M3 showed hyperdiploidy. One case of

AML-M4E had karyotype 48XX, 47XX with rearrangement of CH-8

and CH-21 and 16q rearrangement. Three were non informative.

Information on rest was not available. Conclusions: Cytogenetic

aberrations have prognostic value in pediatric AML and, hence, genetic

subtypes are used for risk stratification in most current pediatric AML

treatment protocols and are part of the current WHO classification of

myeloid neoplasm and acute leukemia.

Abstract P 036

Prognostic Significance of Flow Cytometric Immunophenotype
in Acute Leukemias: Insights Gained at a Tertiary Care Hospital

Kavita Sinha, J Kotwal, A Malik, V Nair, V Dutta

Armed Forces Medical College, Pune

Introduction: Flow cytometric immunophenotyping (FCI) is pivotal

in diagnosis and prognosis of acute leukemias (AL). The study aimed

to study conventional and aberrant FCI in AL and find its relevance in

disease behavior, treatment and outcomes. Materials & Methods:
Fifty de novo cases of AL, in last 2 years, were analysed with four

color FCI using CD45/SSC gating. Results: Out of 50 cases, 26

(52%) were acute lymphoblastic leukemia (ALL), 20 (40%) acute

myeloid leukemia (AML) and 4 (8%) biphenotypic acute leukemia

(BAL). 12 (60%) cases of B-ALL, 3 cases (50%) of T-ALL and 10

cases (50%) of AML expressed aberrant markers. In B-ALL, CD13

was most common aberrant marker in 7 (35%) cases, followed by

CD33 in 6 (30%) cases. Four cases coexpressed CD13 and CD33. In

AML, CD7 was most common aberrant marker in eight cases (40%),

followed by cCD22 in 4 (20%) and CD79a in 1 case (5%). On sta-

tistical analysis, CD13+ ALL, CD34+ AML had poor outcomes

(P \ 0.05) with CD7+ AML having different biology than CD7-

AML. Expression of other aberrant markers was not found statisti-

cally significant. In cases of CD13+ ALL, mutational analysis by

RT-PCR commonly showed BCR-ABL and these patients responded

better after addition of Imatinib. Conclusions: FCI is pivotal in AL,

however, aberrant expression needs critically judgement. Chromo-

somal rearrangements are better prognostic indicators but FCI is more

pertinent in Indian scenario, presently, as molecular studies are not

routinely available. Immunophenotypic ambiguity can be a guide for

case specific mutational analysis and targeted therapy planned which

changes the prognosis dramatically.

Abstract P 037

A Study on the Expression of BCR-ABL Transcript in Mixed
Phenotype Acute Leukemia (MPAL) Cases Using the Reverse
transcriptase Polymerase Reaction Assay (RT-PCR) and its
Correlation with Hematological Remission Status Post Induction

Prateek Bhatia, J Binota, N Varma, RK Marwaha1, S Varma2

Department of Hematology; 1Pediatic Hemato-oncology, 2Internal

Medicine, Postgraduate Institute of Medical Education and Research,

Chandigarh

Introduction: The MPAL comprise 2–5% of all acute leukemia. The

present WHO 2008 classification has separated two groups in MPAL

based on t(9;22) positivity and MLL rearrangement. Aims &
Objectives: The aim of the present pilot study is to note the incidence

of BCR-ABL transcript in MPAL cases using the RT-PCR assay and

to correlate the status with hematological remission post induction.

Materials & Methods: A total of 10 MPAL cases classified on Flow-

cytometry based on the current WHO 2008 criteria were enrolled.

In all the cases Bone marrow or peripheral blood sample in EDTA

was processed for molecular studies and the RT-PCR reaction carried

out using primers specific to the t(9;22) and t(4;11) translocation. The

post induction check marrow slides were also reviewed. Results: Out

of the total 10 MPAL cases, 7/10 (70%) were adult and 3/10 (30%)

pediatric cases. A total of 4/10 (40%) cases showed positivity for the

t(9;22) transcript and none for t(4;11). Of the four positive cases, 3/10

(30%) were adult cases and 1/10 (10%) pediatric case. The BCR-ABL

transcript type in adult cases was b3a2 (p210) in 2/3 (66%) and e1a2

(p190) in 1/3 (33.3%) case. The single pediatric case was positive for

b3a2 transcript. Conclusions: All the four positive MPAL cases

presented with high TLC and low platelet count (P \ 0.05). The

positive cases also showed hematological remission at post induction

check marrow (blasts \5%). This could partly be explained due to

good response to the imatinib added to the treatment protocol.

Abstract P 038

Incidence of Invasive Fungal Infection During Induction
Chemotherapy for Acute Myeloid Leukemia in a Tertiary
Care Center in South India

Anu Korula, B George, R Ahmed, A Abraham, V Mathews,

A Srivastava

Department of Haematology, Christian Medical College and Hospital,

Vellore
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Introduction: Invasive fungal infections are one of the main causes

of mortality during induction chemotherapy for acute myeloid leu-

kemia (AML). The aim of this study was to estimate the incidence

of invasive fungal infection (IFI) during induction chemotherapy for

AML. Materials & Methods: Retrospective analysis of patients

receiving induction chemotherapy for acute myeloid leukemia at

Christian Medical College, Vellore between 2003 and 2010 to

estimate the incidence of fungal infection. Patients were diagnosed

to have fungal infections based on modified EORTC criteria.

Results: Two hundred and thirty-five patients were evaluated

(median age: 34 years [range: 1–71], 60% male). Median time to

neutrophil recovery (ANC [ 500) was 22 days (range: 14–57). The

overall incidence of fungal infection during induction chemotherapy

was 39%, of which possible fungal infections accounted for 97%

and proven infections 3%. Prophylactic antifungal therapy was given

in 162, with IFI documented in 38%, compared to IFI of 26% in 73

patients without antifungal prophylaxis (P = 0.564). Overall mor-

tality during induction was 26% with mortality related to fungal

infection accounting for 48%. Mortality in patients with fungal

infection was 40% compared to 16% in patients who did not

develop fungal infection (P = 0.000). Conclusions: This retro-

spective study shows that there is a high incidence of fungal

infection in patients undergoing induction chemotherapy for AML.

Mortality rates during induction chemotherapy are significantly

higher in those patients who developed fungal infection than in

those who do not.

Abstract P 039

Posterior Reversible Encephalopathy Syndrome in Pediatric
Hematology and Oncology: A Lesser Known Entity

Nivedita Dhingra, N Rastogi, U Singh, TBS Buxi1, S Yadav,

A Sachdeva

Department of Pediatric Hematology Oncology and Bone Marrow

Transplant Unit, Department of Pediatrics; Institute of Child Health;
1Department of Radiodiagnosis Sir Gangaram Hospital, Delhi

Introduction: Posterior Reversible Encephalopathy Syndrome

(PRES) is a clinico-neuroradiological diagnosis with transient neu-

rological symptoms and MRI abnormalities. It is associated with

hypertension, renal dysfunction and immunosuppressive/chemother-

apeutic agents. PRES is a rare event and well-documented pediatric

hematology-oncology patients with PRES comprise of case reports or

small series. Materials & Methods: The medical records of six

children with hematologic-oncologic diseases and neuro-radiological

findings consistent with PRES, who presented between 2006 and 2011

were retrospectively analysed. Four patients had acute lymphoblastic

leukemia, one was a case of familial hemophagocytic histiocytosis

post unrelated cord blood transplant and one was case of high risk

neuroblastoma post autologous stem cell transplant. Immunosup-

pression with cyclosporine was used in one patient, five received

steroids, four patients had received intrathecal methotrexate and

L-asparaginase was given to two patients. Results: Seizures with

altered mental status were observed in all six children (100%) while

three reported vision loss (50%). Hypertension was a consistent

finding in all patients. Three children (50%) had a history of tumor

lysis syndrome. Other biochemical abnormalities noted were hypo-

calcemia and hypomagnesemia, documented in four children (66%).

The typical radiological findings of symmetrical white matter edema

in the parieto-occipital lobes were seen in five children (83%). All

children recovered completely within 48–72 h with symptomatic

management. Conclusions: PRES must be included in the differential

diagnosis of any child on immunosuppressive agents/chemotherapy

who develops neurological symptoms. Prognosis is good and early

identification with appropriate intervention is key to maximizing

favourable outcomes.

Abstract P 040

Is There a Role for a Novel Maintenance Therapy (MT)
in Pediatric Patients with Acute Myeloid Leukemia?

Randeep Singh, M Prasad, B Arora, A Nahar, T Vora, S Gujral1,

PG Subramanian1, P Amare2, H Jain2, S Banavali

Department of Medical Oncology; 1Department of Hematopathology;
2Department of Cytogenetics, Tata Memorial Hospital, Mumbai

Introduction: A retrospective analysis of pediatric AML patients

(nonAPL), with an aim to see if novel MT helped in decreasing the

relapse rate (RR) and improve the DFS. Materials & Methods: 87

newly diagnosed children between 2004 and 2009 received induction

with cytarabine 100 mg/m2 CI day 1–7 along with daunorubicin

60 mg/m2 days 1–3. Those with blasts [5% on day 10 BM received

cytarabine (2 g/m2 q12 hourly; days 11 & 12). This was followed by

2–3 consolidations with cytarabine 3 g/m2 q12 hourly days 1, 3, 5,

along with four doses TIT. MT consisted of six cycles of oral 6-TG

(40 mg/m2) & etoposide (50 mg/m2) for 20 out of 28 days. Results:
The M:F was 49:38; median age was 11 years; median WBC at

diagnosis was 14.6 9 109/l; 4 patients had M0; 6 M1; 46 M2; 7 M4; 17

M5; and 7 other, FAB subtypes. Of 87, nine died during induction; two

had refractory disease; and six died during consolidation. Of the 70

who were started on MT, 1 died of pneumonia; 18 (23.7%) relapsed; 6

on MT and 12 post completion of treatment (at median of 11 months;

range 5–27.5 months). At median follow-up of 2.24 years, the DFS is

71.0%. On univariate analysis, age; day 10 marrow blasts; and,

cytogenetics were found to be non-significant predictors for DFS.

Conclusions: The novel MT reduces the relapse rate and since 66.6%

of relapses occurred after completion of MT, increasing the duration of

MT to 12 months may help further.

Abstract P 041

An Analysis of Clinco-Hematological and Flow Cytometry Profile
of Acute Megakaryoblastic Leukemia (AML-M7)

Ivreet Kaur, Suvradeep, Sandeep, MUS Sachdeva, J Ahluwalia,

R Das, N Varma

Department of Hematology, Postgraduate Institute of Medical

Education and Research, Chandigarh

Introduction: Acute megakaryoblastic leukemia is a rare subtype of

acute myeloid leukemia. Neither morphology nor routine cytochem-

istry is specific for AML-M7 and by FAB criteria megakaryoblastic

differentiation is determined by electron microscopic identification of

platelet peroxidase or immunologic identification of platelet specific

surface antigens. We report a series of 11 cases of AML-M7.

Methodology: Retrospective analysis of cases with diagnosis of

AML-M7 was done from 2007 to 2011. The patient details, bone

marrow smears, flow cytometry data and other relevant details were

retrieved from archives of the department of Hematology, PGIMER,

Chandigarh. Results: Among these eleven cases, there were two

paediatric cases. Out of two paediatric cases one was associated with

Down’s syndrome and whereas other case was bcr-abl positive.

Among nine adult cases, one case was of CML-blast crisis. The mean

age of presentation was 34.3 years (ranging from 42 days to 72 years)

with slight male preponderance (male:female = 1.2:1). Out of eleven

cases, blood counts revealed anemia in nine cases and thrombocyto-

penia in only five cases. The blast cell count in the bone marrow
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aspirate smears examined varied from 25 to 86%. Most of the megak-

aryoblasts showed cytoplasmic blebbing and budding platelets. The

flowcytometric studies revealed that CD41a expression varied from

12.8 to 76% and CD61 expression from 22 to 79%. However, CD33 was

positive in 9 out of 11 cases. Conclusion: As compared to other leu-

kemias, the platelet count was preserved in 54% cases of AML-M7. The

flow cytometry remains the important diagnostic tool in the confirma-

tion of AML-M7 as none of morphological feature is consistent.

Abstract P 042

Immunophenotyping of Acute Leukemia: Comparing Dried
Down Unitized Reagents to Routine Processing in Flow
Cytometry

Charu Batra, P Bose, MUS Sachdeva, V Kalambur1, CB Archana1,

J Ahluwalia, R Das, N Varma

Department of Hematology, Postgraduate Institute of Medical

Education and Research, Chandigarh, 2ReaMetrix India Private

Limited, Bangalore

Introduction: Flow cytometry has been used extensively for immu-

nophenotyping in acute leukaemias. The quality of information

generated depends on the instrument, reagent and the experimental

protocols. A major step to eliminate issues associated with liquid

reagents and standardizing test results can be through the use of a single

tube which has all the necessary components presented in a dry format

(unitized test). This study was designed to compare routinely used

monoclonal antibodies from BD Biosciences with affordable, unitized,

room temperature stable, dried-down reagents from ReaMetrix, Ban-

galore. Materials & Methods: Peripheral blood/bone marrow samples

from 21 patients of acute leukemia were obtained for routine diagnostic

evaluation by flow cytometry. Each sample was divided in two parts.

One part was processed as per routine protocol in the Department of

Hematology, PGIMER, using antibodies by BD Biosciences. The

second part was processed in reagent tubes provided by ReaMetrix as

per manufacturer’s instructions. Samples processed by both method-

ologies were acquired on BD FACSCalibre/BD FACS Canto II and

analyzed further for comparison of data. Results: Immunophenotyping

results from dried down reagent method showed good concordance

with the routinely used method using surface markers for evaluation of

lineage i.e. CD19 (100%), CD10 (100%), CD20 (76.9%), CD64 (90%),

CD33 (90%), CD13 (100%), CD7 (90.4%), CD4 (90%), CD8 (95%)

and CD3 (90%) and immaturity-HLADR (100%), CD117 (75%) and

CD34 (90%). Discordance was noted while evaluation of anti MPO

which showed low intensity falsely positive results compared to routine

protocol results. Conclusions: Dried down, unitized test reagents give

concordant results with routine processing for evaluation of surface

markers and show discordantly positive results with anti MPO and

require further standardization.

Abstract P 043

Relationship of Extra-Medullary Relapse
with the Haematological Parameters & Immunophenotypic
Profile in Acute Leukaemia Cases: Experience from PGIMER,
Chandigarh

Pranay Tanwar, N Gupta, N Varma1, A Rajwanshi, D Bansal2,

P Malhotra3, S Varma3

Department of Cytology and Gynaecological Pathology, 1Department

of Haematology, 2Department of Paediatric Haemato-oncology,
3Department of Internal Medicine, Postgraduate Institute of Medical

Education and Research, Chandigarh

Introduction: Acute leukaemias (AL) are known to present at

extramedullary sites at the time of primary diagnosis or during fol-

low-up. This study aims to explore any correlation of extra-medullary

relapse with the clinico-haematological parameters and flowcytom-

etric immunophenotypic profile (FCM-IP), in AL patients at

PGIMER, Chandigarh. Materials & Methods: A total of 46 AL cases

with extra-medullary relapse were retrieved from the departmental

archives, from January 2010 to August 2011. 21 cases presented with

cerebrospinal fluid (CSF) and 25 with lymph node relapse. Results:
The age of the patients ranged from 1 to 48 years (median 16 years),

with male:female ratio of 1.8:1. In this study, the duration between

primary diagnosis and extra-medullary relapse was compared with

parameters like age, sex, total leucocyte count (TLC), peripheral

blood blast % (at primary diagnosis) and FCM-IP. FCM-IP of 46

cases revealed Pre-B in 10, B-lineage in 18, T-lineage in 8, acute

myeloblastic leukemia (AML) in 7 and mixed phenotypic leukaemia

in 3 cases. In this study, 5 cases (lymph node = 4; CSF = 1) pre-

sented with extra-medullary infiltration at the time of primary

diagnosis. The maximum duration between primary diagnosis and

relapse was 20 months in lymph node and 18 month in CSF category.

The study did not find any statistically significant correlation between

the parameters studied at diagnosis, to predict the future extramed-

ullary relapse in cases of AL (P [ 0.05 SPSS Statistics 17.0).

Conclusions: In our study, none of the parameters could predict the

probability of future extra-medullary relapse in acute leukaemia cases.

Inclusion of more parameters and patients might provide a better insight

into the phenomenon of extra-medullary relapse in AL cases.

Abstract P 043 A

Histone deacetylase (HDAC) inhibitors combined with
anthracyclines in vitro, enhances anthracycline induced apoptosis
and cytotoxicity in Acute Myeloid Leukemia (AML) cell cultures

RP Gude1, E Stephan1, M Jain1, P Dhumale1, S Thorat1,

Hari Menon2

1Advance Centre for Treatment Research and Education in Cancer,

Tata Memorial Hospital2, Tata Memorial centre, Mumbai

Introduction: AML is a heterogeneous clonal disorder characterized

by proliferation of immature myeloid progenitor cells leading to bone

marrow failure. Chemotherapy and stem cell transplant remain stan-

dard treatment for AML though majority continues to relapse.

Attempts to improve outcomes through combinations with small

molecules have yielded modest results. We studied the potential

synergistic effects of combining HDAC inhibitors with anthracyclines

in AML cell cultures and present our preliminary data.Material &
Methods: Histone deacetylase inhibitors (HDI), Trichostatin A (TSA)

and Adriamycin were combined with leucocytes isolated from blood

of AML patients by Ficoll separation. IC50 value in combination

treatment at 48 hrs was estimated using MTT assay. Nuclear frag-

mentation and cell cycle arrest was identified using DAPI staining and

propidium iodide respectively. mRNA expression was identified using

inhibitors of apoptosis CIAP and XIAP. Apoptosis was analyzed

using Annexin-V staining. Results: The IC 50 of TSA and ADR were

found to be 100nM and 130nM respectively while IC50 of cells

treated with TSA and Adriamycin combination was 30nM. Increased

apoptosis were observed in sub G1 Phase with cell cycle arrest being

prominent in S and G2 phase. 32.5% of apoptotic cells after combi-

nation treatment were found to be significant after staining with

ethidium bromide-acridine orange. RT-PCR showed reduction in the

expression of xIAP and cIAP2 gene with enhanced apoptosis seen by

annexin V. Conclusions: Combination of HDI with anthracyclines is

synergistic and may be a potential combination to achieve better

remission rate in AML.
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Abstract P 044

An Unusual Case of Mixed Phenotypic Acute Leukemia
(MPAL)-AML M7/T-ALL-Report from Tertiary Care Hospital

Devika Gupta, T Chatterjee, S Gupta, P Ganguli, V Nair, S Das

Army Hospital (Research & Referral), Dhaulakuan, New Delhi

Introduction: Acute leukemias of ambiguous lineage encompasses

those leukemia that show no clear evidence of differentiation along a

single lineage. They include leukemias with no lineage specific

antigens (acute undifferentiated leukemia) and those with blasts that

express antigens of more than one lineage to such a degree that it is

not possible to assign the leukemia to any lineage with certainty

(MPAL). Thus MPAL applies to both acute bilineal leukemia (leu-

kemias containing separate population of blasts of more than one

lineage) and biphenotypic leukemia to those containing a single

population of blasts coexpressing antigens of more than one lineage.

Case Report: Here we report a rare case of MPAL-NOS T/Megak-

aryocytic type in a 4-year old female child who presented to our

hospital with complaints of fever and generalized weakness of

1 month duration. Peripheral blood film showed normoblasts and dual

population of blasts. Bone marrow aspiration, biopsy, immunophe-

notyping by flow cytometry, cytochemistry on peripheral blood and

aspirate smears were carried out. These investigations were substan-

tiated by cytogenetic studies. Results: Findings of above case is being

presented. Conclusions: Leukemias of ambiguous lineage with

cytogenetic abnormalities are believed to be associated with a poorer

prognosis than are leukemias without demonstrable abnormalities. In

our case complex cytogenetic abnormality by conventional cytoge-

netics was noted. The drawback of EGIL scoring system which does

not mention or include megakaryoblastic/erythroblastic IPT markers

in its scoring system is highlighted.

Abstract P 045

Thiamine Responsive Megaloblastic Anemia with a Novel
SLC19A2 Mutation Presenting with Myeloid Maturational Arrest

Vikas Dua, SP Yadav, V Kumar1, M Afaq1, R Puri2, IC Verma2,

S Ellard3, A Sachdeva

Pediatric Hematology Oncology & BMT Unit, Department of

Pediatrics; 2Department of Hematology; 3Department of Genetics Sir

Ganga Ram Hospital, Delhi, India; 4Molecular Genetics Laboratory,

Royal Devon & Exeter Foundation NHS Trust, Barrack Road, Exeter,

Devon, EX2 5AD, UK

Introduction: Thiamine responsive megaloblastic anaemia syndrome

(TRMAS) should be suspected in patients with triad of diabetes

mellitus, hearing loss and anemia particularly. Till date about 72

patients have been reported. Materials & Methods: A 5-year-old girl

presented with history of pallor, hearing difficulty and diabetes mel-

litus since the age of 2 years. She was not able to speak, had

decreased vision, deafness and diabetes since early childhood. Her Hb

was 4 g/dl, total leucocyte count was 3,900/cmm, and platelet were

15,000/cmm. Results: On evaluation, pallor + was present. Cardio-

vascular examination revealed systolic murmur in mitral area.

Investigations revealed Hb 4 g/dl with normal total leucocyte count of

5,700/cmm and platelet counts of 1.97 lakh/cmm. Peripheral smear

showed normocytic normochromic anemia. ECHO showed mitral

regurgitation. Ear evaluation done showed bilateral hearing loss.

Fundus showed pale disc with macular degeneration. Bone marrow

examination showed late myeloid maturation arrest with a paucity of

erythroid cells and megakaryocytes. Sequence analysis of coding and

flanking intronic region of the SLC19A2 gene was done and child was

found to be homozygous for a novel SLC19A2 mutation. A diagnosis

of TRMAS was made. 75 mg of thiamine was started following

which her Hb improved to 11.1 gm/dl after 1 month of thiamine.

Patient is on thiamine for last 10 months and is doing well till date.

Conclusions: Regular blood sugar and fibrinogen levels monitoring

are required in children who have being treated with asparaginase.

Abstract P 046

Hemophagocytosis by Leukemic Blasts in T-Acute Lymphoblastic
Leukemia: An Unusual Finding

N Kakkar, MJ John, Dinesh Chandra, S Das

CMC, Ludhiana

Introduction: Hemophagocytosis is a property generally associated

with cells of histiocytic lineage. Hemophagocytosis by leukemic

blasts is an uncommon phenomenon and has been reported in patients

with acute myeloid leukemia, more common in acute megakaryob-

lastic leukemia. We present a rare case of T-cell acute lymphoblastic

leukemia with hemophagocytosis in the bone marrow Materials &
Methods: Case history—An 11 year old boy presented with multiple

nodular swellings in the neck and fatigue since one month, general-

ized lymphadenopathy and hepatosplenomegaly. Chest X-ray showed

mediastinal mass on the right side. Investigations showed Hb 7.3 gm/

dl, TLC 1,24,000/cmmPlts 24,000/cmm. DLC blasts 90%, metamy-

elocytes 2%, neutrophils 1%, lymphocytes 8%, 3 NRBC/100 WBC.

Bone marrow aspirate hypercellular, blasts 88%, L 3%, 7% NRBCs.

The blasts were lymphoid with irregular nuclear membrane some

were seen to engulf mainly erythroblasts. Only a rare blast showed

neutrophilic phagocytosis. Erythropoiesis, granulopoiesis and megak-

aryopoiesis were depressed. Results: Diagnosis of T-cell acute lym-

phoblastic leukemia with aberrant expression of CD33 was made on

a combination of peripheral blood film, bone marrow aspiration

and biopsy, immunophenotyping by flow cytometry. Conclusions:
Hemophagocytosis by leukemic blasts is a rare phenomenon indica-

tive of bad prognosis. To the best of our understanding there is no

such case report on Hemophagocytosis in T cell ALL in literature. It

is thus concluded that in every case of Acute Leukemia care must be

taken to rule out this phenomenon.

Abstract P 047

Biphenotypic Leukemia: A Report of Two Cases

MJ John, Aradhana Harrison, N Talwar, S Das, A Dashora

CMC, Ludhiana

Introduction: Acute leukemias which coexpress myeloid and T or B

lineage specific antigens are categorized as biphenotypic acute leu-

kemia. It is a rare comprising 5% of all acute leukemias. We present

two cases of acute biphenotypic leukemia. Materials & Methods:
Case 1 3 year M presented with fever for 2 months and reddish patch

on skin for 4 days. O/E-P/A, CVS, RS, CNS-no abnormality detected.

Hb 4.5 g/dl, WBC 2.83 lakhs/cmm, Plts 11,000/cmm, DLC blasts

98%, L 02%. BM aspiration showed depressed hematopoiesis. Blasts

92%, L 05%, NRBC 3%. Blasts were 2–3 times the size of rbcs with

high N/C ratio, immature chromatin and 1–2 conspicuous nucleoli in

some. No Auer rods visualized. Immunophenotyping [Oncquest lab]:

Strong positivity for CD 34, CD 13, CD 33, CD 117, HLADR.

Moderate positivity for CD 19, CD 22, MPO. Case 2 6 year M pre-

sented with fever and abdominal distention for 6 weeks, bilateral

reduced vision for 1 week and oral bleed for 4 days. O/E-axillary &

inguinal lymphadenopathy, purpura in lower limbs, ascites,
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hepatosplenomegaly, bilateral papilloedema with retinal hemor-

rhages. CVS & resp system—no abnormality detected. Hb 8 g/dl,

WBC 4.8 lakhs/cmm, Plts 8,000/cmm. Blasts 67%, myelocytes 6%,

metamyelocytes 3%, N 23%, B 02%. Immunophenotyping of BM

aspirate [PGIMER Chandigarh]: Positive for CD 117, anti MPO, CD

22 & philadelphia positive. Results: Case 1 Acute biphenotypic

leukemia; Case 2 Philadelphia positive biphenotypic leukemia with

myeloid/B lineage. Conclusions: Acute biphenotypic leukemia is rare

and difficult to treat, prognosis is bad. Hence it is imperative to rule

out this possible diagnosis in every case of acute leukemia.

Abstract P 048

Hyperleukocytosis in AML

F Pais, S Sanamandra, S Damodar1, A Vanamala2, AS Shet3

Hematology Research Unit, St. John’s Research Institute, Bangalore,

India; 1Consultant Hematology, Narayana Hrudalaya, Bangalore;
2Clinical Pathology, St. John’s National Academy of Health Sciences,

Bangalore; 3Hematology and Medical Oncology, St. Johns National

Academy of Health, Bangalore

Introduction: Acute myeloid leukemia with hyperleukocytosis is a

medical emergency with an increased risk of death in the first week of

diagnosis. High circulating blast counts can alter blood rheology,

leading to leukostasis, commonly affecting the cerebral and pulmonary

microvasculature. Case report: A 23 year old female presented with a

10 day history of fever and menorrhagia. She had pallor, cervical

lymphadenopathy, gum hypertrophy and splenomegaly. Investiga-

tions revealed anemia (5.8 g/dl), leukocytosis (254,000/mm3),

thrombocytopenia (89,000/mm3) and elevated LDH. Peripheral blood

examination showed large immature blasts with a high nuclear-cyto-

plasmic ratio. Bone marrow with flow cytometry (CD117 positive

blasts) revealed a diagnosis of acute myeloid leukemia FAB subtype

M2. In view of hyperleukocytosis, hydroxyurea was initiated. On day

1, she received chemo-induction (7/3, idarubicin and cytarabine) along

with blood product support (2 units packed cells and platelets). On day

2, her leukocyte count was 148,000/mm3 (99% blasts) when she

developed a left sided hemiplegia. Imaging revealed an ischemic

infarct in the right middle cerebral artery territory. She was transferred

the same day to another center for emergent leukapheresis. However,

the repeat leukocyte count was 10,000/mm3 and leukapheresis was

deferred. She successfully completed induction chemotherapy, with

complete neurological recovery. She was consolidated with 2/5 ida-

rubicin and cytarabine, followed by a sibling matched allogenic stem

cell transplant. Conclusions: The pathophysiology of leukostasis is

multifactorial, probably reflecting a complex interplay of increased

blast adhesiveness, increased whole blood viscosity (secondary to

blood transfusion and decreased deformability of blasts), chemother-

apy induced cell death and microcirculatory changes. Thus, the role of

prophylactic leukapheresis in patients with AML and hyperleukocy-

tosis in centers with limited access to facilities remains controversial.

Abstract P 049

Use of Decitabine as Consolidation in a Patient of Acute Myeloid
Leukaemia with Maturation Arrest After Induction Therapy:
A Case Report

Arjun Law, P Malhotra, N Varma1, V Suri, S Jain, S Kumari,

S Varma

Department of Internal Medicine; 1 Department of Hematology,

Postgraduate Institute of Medical Education & Research,

Chandigarh 160012

Introduction: Decitabine is a DNA methyl-transferase inhibitor that

leads to DNA hypomethylation thereby resulting in cell differentia-

tion or apoptosis. It has been studied in the management of

myelodysplastic syndrome but a growing body of research suggests

that it can be used in older adults with acute myeloid leukaemias due

to its better tolerability and unique mechanism of action. It has been

used in the treatment of myelodysplastic syndrome (MDS) associated

malignancies as well. We present a patient of acute myeloid leu-

kaemia who developed maturation arrest post induction chemotherapy

and was treated with decitabine. Case Report A 58-year-old male

was admitted with a history of progressive fatigue. Initial investiga-

tions revealed the presence of blasts in the peripheral blood and

anaemia. Bone marrow examination and flow cytometry confirmed

the diagnosis as acute myeloid leukaemia FAB M4 variety. The

patient was given standard 7 + 3 induction chemotherapy with

doxorubicin and cytarabine. Check bone marrow examination at

day + 30 of induction showed hypercellular marrow, no excess blasts

and maturation arrest of the myeloid series of cells. The Eastern

Cooperative Oncology Group (ECOG) performance status of patient

was 4 after the induction chemotherapy. He still had pancytopenia. It

was decided to treat the patient with decitabine for 3 days in the

interim. The patient tolerated the therapy without any adverse events.

Post decitabine therapy, patient did not have any infectious compli-

cations. His ECOG performance status also improved to 2 by day 30.

A repeat check bone marrow still showed maturation arrest though the

blood counts had normalised this time. A second cycle of decitabine

therapy was administered and patient is doing well. Conclusions:
Decitabine is a new chemotherapeutic agent with a unique mechanism

of action and a comparatively less toxic side effect profile. It is well

tolerated by patients and has shown predictable nadir and recovery of

haematological parameters. Therefore, it is of significant use as an

alternative consolidation regimen in patients with advanced age and

other co-morbidities who may not tolerate conventional drugs. Addi-

tionally, it is of use in patients with unique pathobiology like maturation

arrest or myelodysplastic syndrome associated malignancies.

Abstract P 050

Poor Prognosis of FLT-3 Mutations in Acute Myeloid Leukaemia:
A Case Report

Arjun Law, P Malhotra, N Varma1, J Ahluwalia1, V Suri, S Jain,

S Kumari, R Das1, S Varma

Department of Internal Medicine; 1Department of Hematology,

Postgraduate Institute of Medical Education & Research, Chandigarh

Introduction: FMS like tyrosine kinase 3 (FLT-3) mutations are

molecular markers useful for determining the prognosis in acute

myeloid leukaemia. The presence or absence of this and other

mutations is useful in predicting the response to therapy and helps to

outline the plan of management. The presence of FLT-3 mutations

has been associated with an unfavourable outcome in young adults

and children receiving intensive chemotherapy. We present the case

of a young male with acute myeloid leukaemia with FLT-3 mutation

positive status who failed to respond to first line induction therapy.

Case Report: A 22-year-old male was admitted with complaints of

progressive weakness of 2-weeks duration. Examination findings

were unremarkable except for pallor and splenomegaly. Hemogram

showed bicytopenia. A bone marrow and flow cytometric examina-

tion put the patient into AML M5 by FAB category. Further,

cytogenetics and molecular risk stratification showed that the patient

was positive for FLT-3 and ITD mutations. The patient was given

induction chemotherapy with doxorubicin (90 mg/m2) 9 3 days and

cytarabine (200 mg/m2) 9 7 days. The splenomegaly disappeared

initially but was again palpable by day 25 post chemotherapy. Bone
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marrow examination at day 30 revealed large number of blasts. The

possibility of allogeneic stem cell transplant was explored but the

patient had no compatible donors. Second line induction for refractory

disease with FLAG-M protocol was initiated. Though day + 30 bone

marrow is in remission, spleen is still palpable. Conclusions: The

presence of combination of FLT-3 with ITD mutations with a normal

karyotype is an indicator of a poor outcome in young adults treated

with intensive chemotherapy. The best possible treatment in these

patients is to perform allogeneic stem cell transplantation. Further

studies are required to assess whether this mutation alone should be

sufficient to make recommendations regarding the initial form of

induction therapy in these patients.

Abstract P 051

Transient Leukaemia: Leukaemia or Leukaemoid? A Diagnostic
Dilemma

Ashima Batra, N Marwah, S Modi, V Gupta, S Gupta, G Singh,

R Sen

Pt. B.D. Sharma University of Health Sciences, Rohtak, Haryana

Introduction: Children with Down syndrome are at increased risk

of development of several hematological disorders. Transient

leukaemia, a disease entity unique to Down syndrome newborns,

is characterised by high blastosis in peripheral blood and bone mar-

row and usually resolves without specific therapy in 1–3 months.

Case Report: A newborn male presented with mongoloid slant and

was hypotonic at birth. Routine investigations revealed leucocytosis

(WBC [ 70,000/cmm) with 50% blasts in peripheral blood film.

Marrow examination confirmed the presence of blasts. Karyotyping

revealed 47, XY + 21 chromosomes. Due to absence of clinical

symptoms, the baby was kept on follow-up without treatment. Within

7 weeks, PBF and bone marrow findings returned to normal, and the

child was diagnosed as having transient leukaemia with Down syn-

drome. Conclusions: Transient leukaemia and congenital leukaemia

although being clinically and hematologically indistinguishable are

important to differentiate since the former resolves spontaneously

without antileukaemic therapy whereas untreated congenital leukaemia

is a fatal disease. It is also important to keep transient leukaemia patients

on regular follow-up as even after spontaneous recovery, a significant

percentage of patients develop acute leukaemia (most commonly acute

megakaryocytic leukaemia) within first 4 years of life.

Abstract P 052

Role of Multiplex Reverse-Transcriptase Polymerase Chain
Reaction for Diagnosis of Acute Myelosis in an Infant
with Down’s Syndrome

MG Manoj, J Kotwal, V Dutta, A Malik, R Kapoor2, D Singh1,

V Nair2

Department of Pathology, 1Department of Paediatrics, 2Department

of Medicine, Armed Forces Medical College, Pune

Introduction: Children with Down syndrome (DS) are at increased

risk for development of hematological disorders. Of these, transient

acute myelosis (TAM), a benign self-limiting condition is common in

neonatal period. But, it is important to rule out acute leukemia, a fatal

malignancy. One of the few modalities available to establish the

diagnosis would be by identifying one of the 28 possible mutations

associated with AL. Case Report: Our case was a male baby born

after 37 weeks of gestation to a 34 year old mother with uncompli-

cated pregnancy. Physical examination revealed stigmata of DS.

Karyotyping confirmed 47, xx + 21. Hemogram on day one was

abnormal with TLC of 110,000/mm3 with 12% blasts and thrombo-

cytopenia. Peripheral blood picture along with bone marrow and flow

cytometric studies were suggestive of TAM. Subsequent neonatal

course was marked by severe respiratory distress, features of neonatal

sepsis and continued leukocytosis. Subsequently neonate succumbed

to his illness on day 18 of life. Mutational analysis for 28 possible

mutations on archival mRNA by Multiplex RT PCR revealed the

presence of PML/RARA fusion gene, a cryptic mutation missed on

karyotyping. The presence of this significant mutation proved the

clonal nature of the myeloid blasts, establishing diagnosis of AL.

Conclusions: TAM is self limiting in majority of cases, but needs to

be differentiated from AL which needs to be treated aggressively.

Though the prevalent approach to diagnosis of acute myelosis is

morphology and flow cytometry. Use of molecular diagnosis becomes

imperative, to establish a diagnosis of acute leukemia.

Abstract P 053

Acute Panmyelosis with Myelofibrosis: A Case Report

Srishti Gupta, T Chatterjee, A Sharma, P Ganguli, S Sharma, S Das

Army Hospital (Research and Referral), Delhi Cantt

Introduction: APMF is a very rare form of AML and is primarily seen

in adults. Clinical features include fever, bone pain, fatiguability and

minimal or absent splenomegaly. There is peripheral blood pancyto-

penia. Clinical evolution is rapidly progressive. The disease is usually

associated with a poor response to chemotherapy and a few months

survival. A 45 year old male presented with abrupt onset of rapidly

progressing low backache, weakness and pancytopenia. On examina-

tion there was no organomegaly. Materials & Methods: Peripheral

blood smear was stained with leishmangeimsa and myeloperoxidase

stain. Flowcytometric examination was done on peripheral blood using

CD34, MPO, HLA-DR, CD13, CD33, CD4, CD19, CD10, cCD79a,

cCD3 and CD45 antibody. Bone marrow aspirate resulted in a dry tap.

Bone marrow biopsy was processed and stained with H&E, reticulin

stain and immunohistochemistry (CD34, MPO). Results: Peripheral

blood examination revealed a leuco-erythroblastic blood picture with

circulating blasts. FCM analysis revealed blast positivity for CD34,

CD13, CD33 and negativity for cMPO. Bone marrow biopsy revealed

panmyeloid proliferation with scattered blasts which were CD 34

positive on IHC and negative for anti MPO. Reticulin stain showed

grade III myelofibrosis (WHO).Based on clinical features, FCM

analysis and morphology, a diagnosis of APMF was given. Differential

diagnosis considered included AML-M7, MDS-RAEB II & AML with

myelodysplasia. He was put on AML chemotherapy after which

patient was in complete morphological remission He is now being

worked up for allogeneic stem cell transplantation. Conclusion: In

conclusion it is important to be aware of this entity since early diag-

nosis and aggressive management can prolong life.

Abstract P 054

Miraculous Survival in an Immuno-Compromised Host
with Four Organisms Causing Pneumonia

Deepesh Lad, S Umapathy, D Mhaskey1, A Khadwal, V Suri,

P Malhotra, A Das2, S Varma

Department of Internal Medicine, 1Department of Pulmonary

Medicine, 2Department of Pathology, Postgraduate Institute

of Medical Education and Research, Chandigarh, India

Introduction: Infection related deaths remain the leading cause of

death in developing countries in immuno-compromised patients of
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acute lymphoblastic leukemia on treatment. Infections were fatal in

19.5% patients of acute lymphoblastic leukemia on modified BFM

regimen in a previous study from our centre. Though pneumocystis

jiroveci pneumonia is common, cytomegalovirus pneumonia is

infrequently reported in patients with ALL. We report here a young

male who had a miraculous survival after isolation of four pneumonia

causing organisms at the same time viz. PCP, CMV, MRSA and

Acinetobacter. Case Details: A 17 year young male diagnosed with

B-cell acute lymphoblastic leukemia 2 years back was started on

modified BFM regimen. After having attained remission he was on

maintenance chemotherapy consisting of 6-mercaptopurine, weekly

methotrexate and monthly vincristine and prednisolone for the past

16 months. He was non compliant with Co-trimoxozole prophylaxis.

This time he presented with progressive shortness of breath, cough

and fever of 1 month duration. HRCT chest revealed bilateral mul-

tifocal ground glass opacity with consolidation. Fiberoptic

bronchoscopy + trans-bronchial biopsy revealed cup and saucer

shaped organisms which were positive on Grocotts stain consistent

with Pneumocystis jiroveci and large cells with large intranuclear

amphophilic inclusions and small granular intracytoplasmic inclu-

sions giving an owl eye appearance. Immunostain for CMV was

positive in cytomegalic cells. Sputum cultures also grew methicillin

resistant Staphylococcus aureus. He was treated with IV Co-trimo-

xozole, Ganciclovir and Vancomycin. He also received mechanical

ventilatory support for a week during which he developed ventilator

acquired pneumonia. Acinetobacter c b. complex was isolated from

his endotracheal aspirates for which he was treated with IV Colistin.

He was also found to be HbsAg and HbeAg positive with

HBVDNA [ 108 copies for which he was started on Tab. Entecavir.

His general condition improved and he was discharged after 1 month

of hospital stay. He is currently doing fine on oral Valganciclovir,

Co-trimoxozole prophylaxis and Entecavir treatment. Conclusions:
This case highlights the importance of multimodality approach in iso-

lating organisms causing pneumonia in an immuno-compromised host

using fiberoptic bronchoscopy + trans-bronchial biopsy, sputum,

endotracheal aspirate. A high index of suspicion of PCP, CMV pneu-

monia can prevent mortality after the primary disease is in remission.

Abstract P 055

Acute Myeloid Leukemia Presenting as Priapism

Sonika Lamba, P Kumar, P Malhotra, SK Singh1, N Varma2,

V Suri, S Varma

Department of Internal Medicine; 1Department of Urology and
2 Department of Hematology, Postgraduate Institute of Medical

Education & Research, Chandigarh 160012

Introduction: Priapism is abnormal, persistent painful erection of

penis, occurs unrelated to sexual activity and is unrelieved by ejac-

ulation. Most common cause of priapism in adults is drugs used for

erectile dysfunction and in children haematological disorders like

sickle cell anemia, acute lymphocytic leukaemia, chronic lympho-

cytic and myeloid leukaemia. We hereby report a case of acute

myeloid leukemia presented with priapism. Case Presentation: A

14-year old boy presented with 4-weeks history of fever and 1 day

history of painful erection of penis to our emergency. Hemogram

showed hemoglobin of 8.5 g, TLC-3,46,900 with 96% blasts and low

platelet count. Renal and liver function tests were normal. Bone

marrow aspiration revealed 90% MPO Positive blasts and morphol-

ogy consistent with acute myeloid leukemia M1. The patient

underwent intracavernosal blood aspiration & irrigation followed by

phenylephrine injection but this did not help. Later, Distal Waters

Shunt Surgery was performed that resulted in flaccid penis. Micro-

scopic examination of tissue removed during shunt surgery for

priapism revealed infiltration by leukemic blasts. Patient was started

on hydroxyurea as the family was not affordable for other form of

treatment. Conclusions: Priapism is a medical emergency and

underlying disorder rarely can be acute myeloid leukemia.

Abstract P 055 A

Cases of ALL complicated with paraplegia during chemotherapy

Sanjiv Dungdung, RK Nayak, S Sethy, P Mohanty, RK Jena, J Rath

Department of Pathology and Clinical Haematology,

S.C.B. Medical College, Cuttack

Introduction: Three patients of ALL received chemotherapy protocol

(M C P 841) and developed paraplegia which is extremely rare. Case
Study: A 8 year female child diagnosed as B- ALL received che-

motherapy MCP 841 protocol, after the third dose of intrathecal

methotrexate, cytarabine and dexamethasone developed weakness of

lower limbs (grade 1/5) and loss of bladder and bowel functions,

Nerve conduction study showed conduction slowing ,conduction

block, decreased NCV and clinical diagnosis of acute transverse

myelitis with polyradiculopathy was made. A 18 year male diagnosed

as B-ALL received chemotherapy as per MCP 841 protocol and

developed paraplegia after 1st dose of IT CT. Both received IV

methylprednisolone -30mg/kg for 5 days and followed up. A 9 year

male diagnosed with B-ALL received CT as per MCP 841 protocol

and after 1st dose of intrathecal CT developed acute onset paraplegia

with loss of bladder and bowel function, the patient was diagnosed

acute transverse myelitis with polyradiculopathy and he received I V

methylprednisolone 30mg/kg for 5 days but he developed ascending

paralysis needing ventilatory support. We lost the patient after 6 days.

Conclusions: Neurological complications during chemotherapy of

MCP 841 is extremely rare. Paraplegia may develop after intrathecal

CT which should be kept in mind while treating patients of ALL.

Chronic Leukemias

Abstract P 056

Molecular Predictors for the Response to Nilotinib Treatment
After Acquired Imatinib Failure in Ph+ Chronic Myeloid
Leukemia

M Agrawal, P Erben, B Hanfstein, WK Hofmann, A Hochhaus1,

MC Müller

Mannheim Medical Faculty, Heidelberg University, Germany;
1Department of Haematology and Medical Oncology,

Universitätsklinikum Jena, Germany

Introduction: A switch to the tyrosine kinase inhibitor (TKI) nil-

otinib has been proven to be effective in case of resistance or

intolerance to imatinib for patients with Ph+ chronic myeloid

leukemia (CML) in chronic phase (CP). Besides mutations in the

BCR-ABL kinase domain and various BCR-ABL-independent

mechanisms, TKI efficacy is dependent on intracellular drug

levels which is influenced by the efflux transporter protein MDR1.

Materials & Methods: In order to allow risk stratification and pre-

diction of treatment outcome, we sought to elucidate molecular

markers, e.g. MDR1 gene expression, BCR-ABL transcript burden,

BCR-ABL mutation status and common SNPs in the MDR1 gene

regarding their potency to predict therapy-related endpoints, such as

major molecular remission (MMR), complete cytogenetic response

(CCyR), and progression-free survival (PFS) during second line
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therapy with nilotinib in imatinib-resistant CML-CP patients. Imati-

nib resistant patients in CP-CML treated with nilotinib (n = 83) were

investigated in a phase II study. BCR-ABL mutations were detected

by D-HPLC and direct sequencing. MDR1 and BCR-ABL mRNA

expression levels were determined by qRT-PCR using LightCyclerTM

Technology, normalized against beta-glucuronidase (GUS) expres-

sion and standardized according to the international scale (IS). MDR1

SNPs were analysed by direct sequencing. Log-rank tests were per-

formed to compare the time to MMR, CCyR, and PFS. Results: High

pre-treatment expression levels of MDR1 serve as a favourable pre-

dictor for MMR, CCyR and PFS of imatinib resistant CP-CML

patients within the first 2 years of treatment with nilotinib. Further,

MDR1 SNPs at positions 1236 and 2677 were significantly associated

with higher gene expression. Conclusions: These findings might

allow prediction of treatment outcome and therefore further tailor the

individualized second line therapy in CML.

Abstract P 057

Clinico-Pathological Impact of Cytogenetic Subgroups
in B-Cell Chronic Lymphocytic Leukemia: Experience
from India

Hemani Jain1, PK Amare1, V Gadage2, S Nikhalje1, M Sengar3,

H Menon3, A Kumar2, S Gujral2, R Nair3

Cancer Cytogenetics Laboratory1, Hematopathology Laboratory2,

Department of Medical Oncology3, Tata Memorial Hospital, Mumbai

Introduction: The present study of 238 B-CLL patients were

undertaken to seek the prevalence of recurrent genetic abnormalities

such as del(13q14.3), trisomy 12, del(11q22.3) (ATM), TP53 deletion,

del(6q21) & IgH translocation/deletion and to evaluate their clinico-

pathological significance. Materials & Methods: We applied inter-

phase—fluorescence in situ hybridization (I-FISH) on total 238 cases

of B-CLL. Results: Our study disclosed 69% (164/238 cases) of

patients with genetic aberrations such as 13q deletion (63%), 11q

deletion (18%), 6q21 deletion (11%) with comparatively higher fre-

quency of TP53 deletion (22%). In consistent with previous

observations, del(13q) displayed as a most frequent sole abnormality

and a major clone in a group with coexistence of C2 aberrations

indicating del(13q) could be a primary event followed by 11q dele-

tion, TP53 deletion, trisomy 12 and 6q deletion as secondary

progressive events. In comparison with del(13q), trisomy 12 and

group with no recurrent cytogenetic aberrations, group with coexis-

tence of 2 aberrations associated with poor risk factors such as

hyperleucocytosis, advanced stage and multiple nodes involvement.

Higher frequency of IgH abnormalities (22%) in a separate study

group of 60 patients was detected. The coexistence of IgH aberrations

with recurrent cytogenetic aberrations indicated that IgH aberrations

are more common in a group with coexistence of C2 aberrations.

Conclusions: Our data suggests that detail large scale prospective

study of characterization of IgH aberrations along with analysis of

variable genomic deletions on 13q is essential to seek biological

significance and clinical impact with respect to prognosis and treat-

ment decision for better management of disease.

Abstract P 058

Flow Cytometric Analysis of Expression of Immunosuppressive
Molecules (CD152 & CD200) in Chronic Lymphocytic Leukemia

MUS Sachdeva, R Jha, J Ahluwalia, R Das, N Varma

Department of Hematology, Postgraduate Institute of Medical

Education and Research, Chandigarh

Introduction: CD152 (CTLA-4) and CD200 are immunosuppressive

molecules and play critical role in downregulating T cell responses.

High expression of ZAP70 and CD38 in CLL patients is well corre-

lated with poor prognosis. This study was done to analyze expression

of CD152 on normal T cells & CD200 on chronic lymphocytic leu-

kaemia (CLL) cells, and correlate it with expression levels of ZAP70

& CD38. Materials & Methods: Ten patients of CLL were analyzed

for surface expression of CD38 and cytoplasmic levels of ZAP70 by

flow cytometry. Further specific gating of CD3+ CD4+ and CD3+

CD8+ T cells was done for determining surface expression of CD152.

Similarly, specific gating of CD19/CD5 dual positive tumor cells was

done to determine the surface expression of CD200. Four normal

controls were also put up to compare CD152 and CD200 expression

on similar cell populations. Results: A significantly higher expression

of CD152 on CD4+ T cells of CLL patients was noted as compared to

normal controls. Similar higher expression of CD200 was noted on

CD19/CD5 dual positive cells of patients in comparison to normal

controls. CD152 expression also correlated with ZAP70 levels but not

with CD38 levels. CD200 expression did not correlate with ZAP70

and CD38 levels. Conclusions: Immunosuppressive molecules are

upregulated on CD4+ T cells and tumor cells of CLL patients, which

possibly hinder normal immune surveillance.

Abstract P 059

Flow Cytometry in the Diagnosis of Mature Lymphoid
Malignancies Involving Blood and Bone Marrow: A Two Year
Study from a Referral Cancer Centre

Priya Mary Jacob, RA Nair, SP Nair, AV Jayasudha

Department of Pathology, Regional Cancer Centre, Trivandrum

Introduction: Flowcytometric immunophenotyping (FCI) is a critical

tool in the diagnosis of mature lymphoid malignancies. This study

illustrates the spectrum of cases seen in our institute. Materials &
Methods: 117 cases of mature lymphoid malignancies involving

peripheral blood and bone marrow, on which FCI was done, over a

period of 2 years were included in this study. Results: Out of 117

cases, 91% were of B cell origin, while 9% were of T cell origin. The

majority of our cases were chronic lymphocytic leukaemias (52),

followed by mantle cell lymphomas (18), hairy cell leukaemia (10),

adult T cell lymphomas/leukaemia (9), follicular lymphoma (9),

plasma cell leukaemia (6), Burkitt leukaemia (5), marginal zone

lymphoma (4), diffuse large B cell lymphoma (3), Sezary syndrome

(1). Among the unusual cases were four cases of follicular lymphoma

and one case of Burkittleukaemia with loss of CD10. Three cases of

CD5+ marginal zone lymphoma and two blastoid, one pleomorphic

variant of mantle cell lymphoma were seen. Conclusions: Tradi-

tionally the diagnosis of mature lymphoid malignancies has relied

heavily on cytomorphology. Flow cytometry is now central to the

diagnostic strategy. FCI provides a ‘working diagnosis’ on the same

day the patient is seen in the OPD.

Abstract P 060

Retrospective Analysis of CD23 and CD5 Expression in Cases
of Chronic Lymphocytic Leukaemia

Kartthik Shanmugam, MUS Sachdeva, J Ahluwalia, R Das,

N Varma

Department of Hematology, PGIMER, Chandigarh

Introduction: Chronic lymphocytic leukemia is a classical example

of CD19 and CD5 dual positive CLPD accompanied with expression
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of CD 23. However, the expression of CD23 and CD5 might vary in

intensity of expression and percentage positive cells. An analysis of

variability of expression of CD23 and CD5 in terms of intensity and

percentage expression of CLL cells was done. Materials & Methods:
Retrospective analysis of immunophenotyping of CLL cases from

June 2010 to May 2011 was carried out. Selected cases were diag-

nosed by standard diagnostic criteria as proposed by Moreau et al.

using SIg, CD5, CD23, CD79b/CD22 and FMC7 as markers. The

department uses CD19-FITC, CD5-APC and CD23-PE (Becton-

Dickinson, USA) in the panel for routine evaluation of lymphopro-

liferative disorders. Cases showing dimmer expression of CD23 and/

or CD5 were noted for evaluation. Results: In duration of 1 year, 51

cases were diagnosed by mentioned criteria, Out of which 27 cases

fulfilled the criteria with classical expression pattern of all markers.

Twenty-four cases showed dimmer expression of CD23 and/or CD5,

but fulfilled the criteria. Out of 24 cases, 18 showed weak CD23

positivity (range 11.1–98.3%, Mean 60.6%) and 6 cases showed weak

positivity for CD5 (28–96.8%, mean 71.6%). One case showed strong

lambda positivity along with weak CD23 positivity. All the cases

were negative for FMC7. Conclusions: Variability in expression of

CD23 is common in CLL cases. The weak positive CD23 and CD5

cases might become negative if a weak fluorochrome like FITC is

used. Hence use of bright fluorochromes like APC and PE is indicated

for diagnostic evaluation of CLL cases.

Abstract P 061

Importance of Interphase and Metaphase: FISH
in the Assessment of Genomic Deletions and Identification
of New Clones During the Course of Disease in CML

C Baisane1, PK Amare1, S Kabre1, H Jain1, S Gupta2, H Menon2,

NK Khatri2, R Nair2, T Saikia2, P Parikh2, D Korgaonkar1,

Y Deshpande1, S Banavali2

Cancer Cytogenetics Laboratory1, Department of Medical Oncology2,

Tata Memorial Hospital, Mumbai 400012

Introduction: In the present study of large series of 2,300 BCR-ABL
?ve CML cases, we investigated incidence of both typical (dual

BCR-ABL), & atypical BCR-ABL fusion with deletions and also

explored the change in BCR-ABL pattern & their clinical course of

disease after Imatinib therapy. Materials & Methods: A total of

2,300 patients of CML were studied at diagnosis & after treatment by

interphase- & metaphase-FISH. Results: Of 2,300, 1,561 cases (68%)

had standard reciprocal BCR-ABL fusion, 575 cases (25%) had BCR-

ABL fusion with genomic deletion on derivative 9 (14%), residual

ABL deletion (6%), residual BCR deletion (4%), & deletion on

derivative 22 (1%). A group of CML with complex BCR-ABL variant

(7%) was also identified in the series. The response rate to Imatinib

was similar in patients with and without deletion. However, a longer

follow up is necessary with respect to duration of disease progression

to blast-crisis. Interestingly, nine cases from the series showed change

in BCR-ABL pattern during course of disease. Six BCR-ABL ?ve

cases with BCR,ABL deletion showed development of standard dual

BCR-ABL fusion clone, whereas four cases with std BCR-ABL at

diagnosis showed evolution of new variable clones with BCR, ABL
deletion/loss of normal 9 or 22. The change in pattern in all nine cases

had poor response to Imatinib which raise the possibility of either

secondary genetic insult in primary clone or evolution of new clone

from leukemic stem cells probably due to genetic instability during

the course of disease. Conclusions: Hence, we conclude that

assessment of BCR-ABL signal pattern by interphase in combination

with metaphase-FISH is essential for accurate assessment and precise

interpretation of BCR & ABL aberrations in BCR-ABL +ve CML.

Abstract P 062

Fludarabine & Bendamustine Based Therapies in Chronic
Lymphocytic Leukemia: AIIMS Experience

Suman Kumar, N Agrawal, M Mahapatra, S Sharma, T Seth,

P Mishra, R Saxena

Department of Hematology, All India Institute of Medical Sciences,

New Delhi

Introduction: Fludarabine/bendamustine based therapies are used as

front line regimens in CLL management. There is paucity of data

using these therapies in India. Materials & Methods: We retro-

spectively searched CLL patients; analyzed treatment related data and

present on fludarabine/bendamustine based therapies. Data is ana-

lyzed as treatment blocks (TB), with C1 TB possible for each patient.

Results: Of 199 enrolled patients, 122 received therapy as 123 TB. 23

(18.7%) received fludarabine & 6 (4.9%) received bendamustine

based therapy. Five patients were on therapy and excluded from

analyses. Overall response (OR) was 65% for fludarabine, 100% for

bendamustine and 53.3% for alkylators (P = 0.26). Fludarabine/

bendamustine was used as 1st line in only 9.6% of 1st line TB

(P \ 0.0001). 34.8% of fludarabine and 66.7% of bendamustine

blocks (P = 0.2) had received C4 chemotherapy cycles/TB with a

mean of 3.75 cycles/TB for whole group. Rituximab (C75%/TB) was

used in 30.4% of fludarabine and all bendamustine blocks

(P = 0.004). OR was better in patients receiving C4 cycles (100% vs.

41.7% for \4 cycles, P = 0.004) and use of rituximab (100% vs.

46.2%, P = 0.006). 35 and 40% of patients on fludarabine/benda-

mustine received incomplete therapy due to infections and cytopenias

respectively. Fludarabine/bendamustine treatment had increased

infection risk (34.5% vs. 7.8%, P = 0.001). TRM due to infections

occurred in two patients on fludarabine. Conclusions: Majority of

patients received fludarabine/bendamustine based therapies as second

line. Patients receiving all planned chemotherapy courses had better

OR, as also patients receiving rituximab (C75%/TB).

Abstract P 063

Dasatinib in Second Line Treatment for Chronic Myeloid
Leukemia: A Single Centre Experience

Shilpa Gupta, B Bagal, M Sengar, R Nair, H Menon

Tata Memorial Hospital, Parel, Mumbai

Introduction: Imatinib remains the standard of care for treating CML

in first line. However, intolerance and resistance to Imatinib are

common. The second generation tyrosine kinase inhibitors (TKI) have

significant activity in such situations and help achieve durable

response. We present our centre’s data on patients treated with

Dasatinib for Imatinib resistance or intolerance. Materials &
Methods: This was a retrospective analysis wherein patients, who

being either resistant or intolerant to Imatinib, received Dasatinib in

2nd line. They were analyzed for outcomes including best response,

duration of response, toxicity and time to progression. Results: 26

CML patients who were resistant (n = 25) or intolerant (n = 1) to

Imatinib received Dasatinib 100 mg once daily. Eighteen were in

chronic phase while eight were in accelerated/blastic phase. Fifteen of

18 patients in chronic phase showed response ranging from CHR

(n = 5) to Major Cg (n = 2) to Complete CgR (n = 2) to Major MR

(n = 4) to CMR (n = 2). None among these showed progression till
last follow up. Only one in the accelerated/blastic phase achieved

CMR while others progressed (TTP: 4 months). Mutation analysis

was available in 13 patients with 5 revealing known mutations. Ele-

ven patients had toxicity in the form of hematological (n = 8) and GI
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(n = 3) and four of them required interruption. Six patients died due

to disease progression. Conclusions: Dasatinib is an effective therapy

in Imatinib resistant/intolerant patients of CML with only modest

activity in accelerated/blastic phase.

Abstract P 064

Utility of Flow Cytometry in Classification of Chronic
Lymphoproliferative Disorders

V Ganesh Kumar, P Bose, MUS Sachdeva, J Ahluwalia, R Das,

N Varma

Department of Hematology, Postgraduate Institute of Medical

Education and Research, Chandigarh

Introduction: Chronic lymphoproliferative disorders (CLPD) are a

heterogenous group of lymphoid neoplasms which show increase in

lymphocyte count in peripheral blood and bone marrow. Definite

diagnosis might not be possible on morphology, and requires

immunophenotyping by flow cytometry, which is known to resolve

most of the cases. The utility of immunophenotyping of CLPD cases

by flowcytometry studied. Materials & Methods: A retrograde

analysis of 100 consecutive cases of CLPD diagnosed in the depart-

ment of Hematology, PGIMER, was done. Immmunophenotyping

was done by flow cytometry using the routine CLPD panel followed

in this department. The distinct entities of CLPD were diagnosed

based on their characteristic immunophenotypes described in WHO

2008. Results: Out of a total of 100 cases, 65 cases were reported as

Chronic lymphocytic leukemia. Among others, the diagnosis was

Mantle cell lymphoma 5, Marginal zone lymphoma 1, Hairy cell

leukemia 7, Hepatosplenic T-cell lymphoma 1, Splenic lymphoma

with villous lymphocytes 1, B-Prolymphocytic leukemia 2, T-Prol-

ymphocytic leukemia 2, Follicular lymphoma 1, Waldenstrom’s

macroglobulemia 1, Atypical chronic lymphocytic leukemia 1.

However in 12 cases no definite subclassification could be done.

Conclusion: Immunophenotyping by flow cytometry is largely useful

in the subcategorisation of CLPDs. However, in a few cases (12%) a

definite subcategorisation is not possible, and requires other ancillary

techniques.

Abstract P 065

Diagnostic Utility of Bone Marrow Aspirate & Peripheral Blood
Examination in the Diagnosis of ‘‘Chronic Lymphoproliferative
Disorders with Dominant Splenic Involvement’’

Sreejesh Sreedharanunni, R Das, MUS Sachdeva, J Ahluwalia,

A Das1, P Malhotra2, S Jain2, N Verma, S Varma2

Department of Hematology, Department of Histopathology1,

Department of Internal Medicine2, PGIMER, Chandigarh

Introduction: Large splenomegaly without peripheral lymphade-

nopathy due to chronic lymphoproliferative disorders [CLPDs] poses

a diagnostic difficulty for the haematologist to accurately diagnose the

various subtypes of disorders. We evaluated the diagnostic utility of

bone marrow (BM) aspirate & peripheral blood examination in the

diagnosis of ‘‘chronic lymphoproliferative disorders with dominant

splenic involvement’’. Materials & Methods: The study includes all

cases of CLPDs presented with moderate to massive splenomegaly

with or without cytopenias; and without significant lymphadenopathy

over a period of 3 years from January 2008 to August 2011. A com-

prehensive CLPD panel of antibodies of B cell, T cell and NK cells

were used in flow cytometry (FCM) in most cases and a limited panel

of immunohistochemistry markers in some cases to reach a diagnosis.

Results: There were 62 cases of CLPDs with dominant splenic

involvement. Splenomegaly was massive ([12 cm) in 27 and mild to

moderate in others. The various diagnosis offered includes hairy cell

leukaemia (HCL) (N = 20); splenic marginal zone lymphoma

(SMZL) (N = 9); hepatosplenic lymphoma (HSL) (N = 6); hairy

cell variant (HCLv) (N = 2) and CLL (N = 5) confirmed by flow

cytometry in 14, 7, 5, 2, and 5 cases respectively. Other categories

diagnosed includes DLBCL (N = 2), NHL-NOS [B cell 6, T cell 1,

Uncategorised 11]. In all but 3/62 cases the diagnosis of lympho-

proliferative disorder came from the bone marrow aspirate. The

splenic involvement was confirmed in 10/62 cases by splenectomy

(n = 9) or biopsy (n = 1). Conclusions: A peripheral blood and BM

examination supplemented by FCM is useful as a primary modality of

diagnosis of chronic lymphoproliferative disorders with dominant

splenic involvement. HCL is the most common CLPD presenting with

dominant splenomegaly followed by SMZL and HSL. Hepatosplenic

cd lymphomas are as common as SMZL in our setting.

Abstract P 066

Flow Cytometric Evaluation of Regulatory T Cells in Chronic
Lymphocytic Leukemia

Alakananda Dasgupta, S Sazawal, M Mahapatra, R Saxena

Department of Hematology, All India Institute of Medical Sciences,

New Delhi

Introduction: Regulatory T cells (Treg cells) play a pivotal role in

impeding immune surveillance against tumors. Studies have shown

that Treg cells are increased in malignancies. There is no Indian study

on assessment of Treg cells in chronic lymphocytic leukemia (CLL).

Objective: We therefore evaluated the frequency of Treg cells in CLL

patients and normal controls and correlated their frequency with stage

of disease and treatment. Materials & Methods: Treg cell enumera-

tion using whole blood lysis and cell separation using I Magnet and T

lymphocyte enrichment set was carried out on 20 CLL patients and 10

normal controls. Antibodies used were CD4PerCPCy5.5, CD25APC,

CD127PE, and FoxP3AlexaFluor488 (intracellular staining with fix-

ation and permeabilization). Samples were analyzed by flow

cytometry. Overall, Treg cells were defined by the expression of CD4,

CD25 (IL-2R a chain) at high density, CD127 (IL-7 receptor) at low

density or undetectable levels and transcription factor forkhead box P3

(FoxP3) which is the specific lineage marker. Results: Patients with

CLL showed significantly increased frequencies of CD4+, CD25high,

CD127low, FoxP3+ Treg cells (21.42 ± 6.44%) as compared to age-

and sex-matched controls (2.23 ± 0.5%, P = 0.0001). Overall, higher

frequency of Treg cells in patients with CLL was seen in advanced

stage of disease (P = 0.001) with significantly reduced frequencies

after chemotherapy. Conclusion: Regulatory T cells are increased in

CLL. This suggests that targeted immunotherapy using Treg-depletion

could be a feasible treatment option in these cases.

Abstract P 067

Application of Flow Cytometry in the Diagnosis of Chronic
Lymphoproliferative Disorders

JM Khunger, M Mahapatra, R Saxena

Department of Haematology, All India Institute of Medical Sciences,

New Delhi

Introduction: Flow-cytometric immunophenotyping has nowadays

become a necessary laboratory test in the clinical evaluation of sus-

pected haematological malignancies. Flow-cytometry has gained

importance as one of the major tools in the characterization of
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Chronic Lymphoproliferative Disorders. Chronic lymphoproliferative

disorders have varied morphology & many times it is difficult to

differentiate these, to reach at a conclusive diagnosis. Flow-cytometry

helps in such cases to clinch the accurate diagnosis. The aim of this

study was to assess the utility of flow cytometry in the diagnosis of

chronic lymphoproliferative disorders. Materials & Methods: This

was a prospective study & carried out in Haematology Department of

AIIMS over 2-years period. The bone marrow aspirates/peripheral

blood smears of suspected cases of chronic lymphoproliferative dis-

orders were subjected to flow-cytometry for characterization of these

disorders. Approximately 3 ml sample of bone marrow aspirate/

peripheral blood of patient was taken in EDTA vacutainer for flow

cytometric analysis. The immunophenotypic markers which were

used in the 1st tube were: CD5, CD10, CD20, CD23, CD45 & FMC7.

In the second tube the markers used were: CD45, CD11c, CD19,

CD25 & CD103. In the third tube, the markers used were: CD5,

Kappa, lambda & CD19. In the fourth tube, the markers were: CD45,

sCD3, CD19, CD2, CD38 & ZAP70. In the fifth tube, the markers

were: CD45, CD20, CD79b, CD34 & CD22. In the sixth tube the

markers were: CD45, CD19, CD5, SMIgG & SMIgM. In the seventh

tube the markers were: CD45, TdT, cytoCD3, TCRab & TCRcd. in

the eighth tube the markers were CD45, CD4, CD7 & CD8. The flow

cytometry results were compared with morphological examination of

bone marrow aspiration smear and peripheral blood smear. Results:
Total forty consecutive cases have been done in this study. Out of these

25 cases showed flow-cytometry pattern of chronic lymphocytic leu-

kemia (CLL). 3 cases each showed flow-cytometry pattern of Hairy

cell leukemia (HCL), mantle cell lymphoma (MCL) & B-NHL. The

flow-cytometry pattern was suggestive of T-NHL in 2 cases. The flow-

cytometry pattern shows 1 case each of T-cell LGL, Hepato-splenic

lymphoma, follicular lymphoma & Splenic marginal zone lymphoma

(SMZL). The morphological examination of these different types of

CLPD cases along with their flow cytometry figures will be shown &

discussed in the presentation. Conclusion: Immunophenotyping is a

must for accurate diagnosis of chronic lymphoproliferative disorders

along with clinical features, cell morphology & molecular genetics.

Abstract P 068

Outcomes of Splenectomy Versus Cladribine in Resource Limited
Settings in Hairy Cell Leukemia

Deepesh Lad, R Dhawan, A Khadwal, V Suri, P Malhotra, S Kumari,

S Jain, S Varma

Department of Internal Medicine, Postgraduate Institute of Medical

Education and Research, Chandigarh

Introduction: Treatment for hairy cell leukemia has evolved over the

years from splenectomy to interferon to Purine analogues like

Cladribine. Currently Cladribine is the drug of choice considering the

higher complete remission rates and lower relapse rates. However the

cost of treatment is a considerable hindrance to using this option in

countries with resource limited settings where splenectomy may be a

preferred option due to the low cost involved. Materials & Methods:
This was a retrospective study. Data over the past ten years was

analyzed at a tertiary care centre in North India. Thirty-five cases of

Hairy cell leukemia were enrolled in the leukemia clinic registry

during this period. Leukemia free survival and overall survival fol-

lowing treatment was evaluated in the two patient groups. Results:
Twenty-five out of thirty-five patients received some form of treat-

ment. Seventeen patients received Cladribine while seven patients

underwent splenectomy. The mean age of presentation was 52.8 years

(SD = ±11.5) with Male: female ratio being 5:1. The mean duration

of symptoms prior to presentation was 16.5 months (SD = ±22) and

the mean spleen size was 9.7 cm (SD = ±5.9 cm). The mean

difference between the spleen size and cytopenias in the two groups was

not significant. The main reason for treatment in the splenectomy group

was massive splenomegaly while the main reason for treatment in the

Cladribine group was cytopenias and infections. Complete remission

occurred in 6/8 (75%) in the splenectomy group and 16/17 (94.1%) in

the Cladribine group. Complications following intervention occurred in

1/7 (14.2%) and 6/17 (35%) in the two groups respectively, with one

death occurring in each group. Two patients receiving Cladribine

relapsed after a mean 51.5 months following which they were retreated

with Cladribine. The difference in Leukemia Free Survival and Overall

Survival in the two groups was not statistically significant.

Conclusions: Splenectomy has comparable treatment outcomes to the

purine analogue Cladribine in Hairy cell leukemia. Splenectomy

remains an important treatment measure in patients who can’t afford

Cladribine therapy in countries with resource limited settings.

Abstract P 069

Issues and Challenges in Flow Cytometric Immunophenotyping
of B-Chronic Lymphoproliferative Disorders (CLPD):
An Analysis of 664 Cases

Suhas Sakhare, M Ramani, S Parab, V Mehrotra, A Dasgupta

Section of Hematology & Flow Cytometry, Super Religare

Laboratories, Mumbai

Introduction: A firm diagnosis is not possible in a significant number

of cases of B-CLPD even after extensive immunophenotyping due to

the overlapping phenotype of neoplastic cells. We have assessed the

magnitude of this problem in consecutive 664 cases of B-CLPD during

2008–2011. Materials & Methods: Blood and/or bone marrow sam-

ples were analysed using a large panel of antibodies against B-lymphoid

antigens (CD5, CD11c, CD19, CD20, CD22, CD23, CD25, CD38,

CD103, FMC7, HLA-DR, SmIg, k/l light chains). Matutes’ scoring

system was applied to diagnose chronic lymphocytic leukemia (CLL)

cases. Results: The distribution of different types of B-CLPD (664

cases) was, typical CLL (score 5) 214 (32.2%); atypical CLL (score 3 &

4) 247 (37.2%); splenic marginal zone lymphoma (SMZL) 59 (8.9%);

mantle cell lymphoma 48 (7.2%); follicular lymphoma and Plasma cell

dyscrasia 20 cases each (3%); hairy cell leukemia (HCL) 18 (2.7%);

HCL variant 8 (1.2%); DLBCL 11 (1.6%). CLL/PLL, LPL, Burkitt’s

lymphoma, MBL and unclassifiable cases were\2%. CD38 was more

commonly expressed in CLL (score 3). Expression of FMC7 alone and

with CD22 (bright) was responsible for atypical immunophenotype in

41 and 6% of B-CLL cases respectively. CD23 was found to be the most

important determinant for diagnosis of B-CLL. Conclusions: Typical

immunophenotype (score 5) was observed in 46.4% of CLL cases only.

FMC7 and CD22 (bright) expression were responsible for atypical

phenotype of B-CLL cases. Distinction between CLL (score 3) and

SMZL was often difficult due to overlapping phenotype and scoring

system allowed resolution of these cases.

Abstract P 070

Sixteen Years with Chronic Myeloid Leukemia (CML) and More
Than 10 Years on Imatinib: Clinical and Side Effects Profile
in a Patient

Kripa Elizabeth Cherian, MJ John, K Jain, N Kakkar

Department of Clinical Haematology, Haemato-Oncology and Bone

Marrow (Stem Cell) Transplant Unit, Christian Medical College,

Ludhiana 141 008, Punjab

Introduction: Imatinib is the first member of a new class of drugs

that act by specifically inhibiting tyrosine kinase and has served as a
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model for ‘‘targeted therapy’’. Having been approved by the FDA in

2001, it still remains the first line treatment for patients diagnosed

with Philadelphia chromosome positive CML. Case Report: We

report a 38 year lady diagnosed to have CML 1995. She was initiated

on Tab Hydroxyurea and daily Alpha interferon injections at that

time. Being intolerant to alpha interferon, she was enrolled in a

clinical trial in Australia, the purpose of which was to provide patients

with an expanded access to STI571, till the drug became commer-

cially available. After preliminary blood tests she was initiated on

600 mg Imatinib daily as part of the trial. As she developed side

effects of periorbital puffiness, and thrombocytopenia, the dose of

Imatinib was lowered to 400 mg daily, which has been continued

since then. Other side effects noted in the last 10 years were pedal

oedema, occasional fever, sub conjunctival haemorrhage and ery-

thema nodosum. Generalized hypopigmentation (probably due to

inhibition of melanocyte C-KIT receptor tyrosine kinase) was also

observed in our patient. Quantitative estimation of bcr-abl using

RQ-PCR done over a follow up period of 10 years has shown dra-

matic reduction (from 50% in 2003 to 0.728% in 2011). Conclusions:
Imatinib continues to prolong the lifespan of patients with CML and

despite intermittent side effects, it can be tolerated for over 10 years.

Abstract P 071

Fludarabine Induced Autoimmune Haemolytic Anaemia (AIHA)
in a Patient with Chronic Lymphocytic Leukemia (CLL)
and Subsequent Management with Bendamustine/Rituximab
(BR)

Kripa Elizabeth Cherian, MJ John, CC Philip, K Jain, N Kakkar,

R Kaur1

Department of Clinical Haematology, Haemato-Oncology and Bone

Marrow (Stem Cell) Transplant Unit; 1Transfusion Medicine Unit,

Christian Medical College, Ludhiana

Introduction: Auto-immune phenomena are reported to occur fre-

quently in B-cell CLL. Fludarabine, one of the most effective

chemotherapeutic agents for CLL increases the risk of such phenom-

ena and if left untreated, can be life threatening. Here we present the

case report of a patient with CLL, who developed AIHA with Flu-

darabine, and was successfully treated with Bendamustine and

Rituximab (BR). Case Report: 61 year old man diagnosed with CLL

(Stage II) in 2008, was being followed up on OPD basis, with regular

monitoring of blood counts. As his total counts showed a gradual

increase with thrombocytopenia, over 2 year a progression to stage IV

CLL was considered. He was initiated on chemotherapy with Flu-

darabine and Rituximab. On day +13 following chemotherapy, he was

re-admitted with an acute febrile illness. Hemogram done during this

time showed pancytopenia (Hb 8.7 g/dl, TLC 0900/cu mm, plt 77,000/

cu mm). Direct Coomb’s test was positive (2+). LDH was 634 U/l. A

possibility of Fludarabine induced AIHA was considered. He was

started on high dose steroids on which Hb improved to 10.4 g/dl. A

month later, chemotherapy was initiated with BR. He has completed 4

cycles of BR and is currently in remission. He has not developed any

further episodes of hemolysis. Conclusions: Fludarabine is still the

first line treatment option for CLL and Bendamustine represents a

safer alternative for treating CLL, when complicated by Fludarabine.

Abstract P 072

T-Cell Prolymphocytic Leukemia: Report of an Uncommon
Chronic Leukemia with Cutaneous Involvement

N Kakkar, MJ John, Rupali Awale, S Das, K Kwatra

Introduction: T-cell prolymphocytic leukemia is an uncommon post-

thymic hematological malignancy with an aggressive clinical course.

Seen in the elderly age group, it presents with lymphadenopathy,

hepatosplenomegaly and skin lesions. Characteristic morphology,

immunophenotypic and cytogenetic features aid in accurate diagnosis.

Materials & Methods: 72 years old lady presented with multiple

swellings in the neck since 1 year and pain in the right hypochon-

drium for 6 months. Examination revealed a macular skin rash

distributed over the limbs and trunk with generalised lymphadenop-

athy and hepatomegaly. However, there was no splenomegaly. No

abnormality was detected in the respiratory, cardiovascular and cen-

tral nervous systems. Laboratory investigations showed: Hemoglobin

8.3 g/dl, Total leucocyte count 2,19,000/mm3 (hyperleucocytosis) and

Platelet count 1,33,000/mm3. Differential leucocyte count showed

94% prolymphocytes, 4% neutrophils and 2% metamyelocytes.

Immunophenotyping of the peripheral blood showed strong positivity

for CD45, CD3, CD5, CD4 and CD7 while it was negative for CD8,

CD10, CD19, CD20, CD22, CD34, CD56, CD103 and Tdt. Biopsy

from the cutaneous lesions showed a moderately dense dermal lym-

phocytic infiltrate centered around the blood vessels without

epidermotropism. The lymphocytes were CD3 positive and CD20

negative with a Ki67 proliferative index of 30%. Results: Diagnosis

T-cell Prolymphocytic leukaemia. Conclusions: All cases of CLL

with cutaneous lesions & lymphocytes showing irregular nuclear

membrane and prominent nucleoli must be investigated immuno-

phenotypically for T-PLL. This will enable early diagnosis of this rare

but aggressive malignancy.

Abstract P 073

T-Cell Prolymphocytic Leukemia in a Young Adolescent:
A Rare Case Report

K Alam, Jai Kumar Chaurasia, V Maheshwar, M Aziz, A Jain

Department of Pathology, JNMCH, AMU, Aligarh

Introduction: Prolymphocytic leukemia (T-PLL) is a rare T-cell

neoplasm (2% of mature lymphocytic leukemias in adults) charac-

terized by aggressive clinical course and proliferation of immature

white blood cells (prolymphocytes-T-cells). It is a post-thymic T-cell

malignancy typically involving of the peripheral blood, bone marrow,

lymph nodes, and spleen. Clinically, it mainly affects adult males and

is characterised by splenomegaly, lymphadenopathy hepatomegaly,

skin lesions, anemia, thrombocytopenia and lymphocytosis. Other

features that are rare at the onset of the disease are pleural effusions,

ascites and involvement of central nervous system. It must be dis-

tinguished from other T cell malignancies like T-cell ALL, large

granular lymphocytic leukemia, Sezary syndrome or ATLL at times

based on clinical and laboratory features including cell morphology,

histology, and immunological markers. Materials & Methods: We

present a case of 18 year old male who came in emergency of

JNMCH, AMU, Aligarh with complains of extreme shortness of

breath and hemoptysis who died within few hours of presentation.

Results: Clinical examination revealed that the patient had pallor

with splenomegaly and cervical lymphadenopathy. He had maculo-

papular rash over the shin. There was no hepatomegaly. Chest X-Ray

showed bilateral pleural effusion. CBC showed marked leucocytosis

(150 9 109/l), Hb 6 g% and Platelet count 45 9 103/ll. Peripheral

blood examination revealed more than 90% of lymphoid cells having

the features of prolymphocytes. The blood picture showed lympho-

cyte as predominant cell with either a regular or an irregular nuclear

outline and a single nucleolus. The cytoplasm was scanty, deeply

basophilic, agranular and often with irregular ‘‘cytoplasmic blebs’’.

Pleural fluid cytology also showed similar cells with basophilic

cytoplasm, irregular nuclear outline, single nucleolus and cytoplasmic
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blebs. Bone marrow examination could not be done as the patient died

within few hours of presentation. Conclusions: T-cell PLL is a rare

aggressive malignancy with poor prognosis. Its presentation in a young

adolescent is rare. Pleural effusion is a rare presentation at the onset of

the disease though it may occur in course of the disease. T-cell PLL

must be differentiated from other T-cell malignancies with relatively

more favourable prognosis. A precise diagnosis of this disease is

important in determining patient’s management and treatment.

Abstract P 074

Hairy Cell Leukemia Without Cytopenia and Splenomegaly:
A Rare Presentation

Sneh Singh, SP Kataria, G Singh, R Sen, N Dahiya, A Kumar, P Jain

Pt. Bhagvat Dayal Sharma P.G.I.M.S., Rohtak

Introduction: Hairy cell leukemia (HCL) a rare but distinct chronic

B-cell lymphoproliferative disorder is seen predominantly in middle

aged males and is clinically characterized by splenomegaly (which at

times is the only physical finding) along with hepatomegaly, pancyto-

penia and infections. Case Report: A 54-old male presented with

history of low grade fever and weight loss since 4 months. On general

physical examination he was averagely built and mild pallor was seen.

There was no splenomegaly hepatomegaly and lymphadenopathy.

Complete haemogram showed: Haemoglobin = 10 g/dl, TLC =

16.0 9 109/l, RBC count 4.35 9 1012/l and platelet count = 1.5 9

109/l. The peripheral blood film examination showed normocytic nor-

mochromic red blood cells and a differential leucocyte count

comprising of Polymorphs: 9, lymphocytes: 76, Monocytes: 4, Eosin-

ophils: 2 and Basophils: 1. The PBF revealed 8% atypical lymphoid

cells which were larger than the small lymphocytes, had round to oval

nuclei and abundant light blue agranular cytoplasm which at places

showed hairy projections under 1009 magnification. A provisional

diagnosis of a chronic lymphoproliferative disorder was given and the

patient advised flow cytometry for immonophenotyping. Flow cytom-

etry revealed positivity of CD20, CD13, CD11c, CD25, HLA DR and

FM7 confirming the diagnosis of hairy cell leukemia. CD3, CD5, CD23

and CD10 were negative thereby excluding the other lymphoprolifer-

ative disorders. Discussion: Hairy cell leukemia is rare disorder

accounting for 2% of all leukemias. It shows a male preponderance in

some races (M:F = 4:1) with a median age of onset as 52 years. HCL is

classified into three types: HCL-classic, variant HCL (HCL-V, type II

HCL) and Japanese variant HCL (HCL-J). All these entities have dif-

ferent clinical and biological features. Differential diagnoses of HCL

include B-Chronic Lymphocytic Leukemia (CLL), Prolymphocytic

leukemia (PLL) and T-cell lymphoproliferative disorders such as

Hepatosplenic & T cell lymphoma and Splenic B-cell lymphomas,

including SLVC. Hairy cells are intermediate sized lymphocytes with

round to ovoid nuclei and light-blue cytoplasm with characteristic

microfilamentous projections. They strongly express CD103, CD22 and

CD11C. More recently immune histochemical positivity for Annexin A

has been reported as 100% specific for HCL. Morphological evaluation

of the peripheral blood film is extremely valuable in screening for HCL

particularly when low percentages of atypical (hairy) cells are present.

Two decades back splenectomy was the predominant therapy for HCL

improving cytopenias and normalizing the blood counts in 40–60% of

the patients. The advent of interferon (IFN)-alpha and purine analogues

has revolutionized the treatment with an overall response rate of

75–100%. Rituximab is used in relapsed and refractory cases with

response rate of 80%. In this case the patient did not present with

cytopenia nor splenomegaly, yet there were few atypical lymphoid cells

in peripheral smear which led to further investigations that confirmed

the diagnosis. Conclusions: Accurate diagnosis of HCL and its dif-

ferentiation from other lymphoproliferative disorders is essential in

view of therapeutic and prognostic considerations. Careful screening of

the peripheral smear for a typical lymphoid cells is of utmost impor-

tance in diagnosing this rare entity.

Lymphomas

Abstract P 075

Outcome in Different Molecular Subtypes of Diffuse Large B-Cell
Lymphoma (DLBCL): Experience from a Tertiary Care Center

Gaurav Prakas, A Sharma, MC Sharma1, L Kumar, V Raina

Department of Medical Oncology, 1Department of Pathology,

All India Institute of Medical Sciences, New Delhi

Introduction: DLBCL has emerged as a heterogeneous disorder and

gene expression profiling (GEP) has divided it into distinct molecular

subtypes of Germinal center B-Cell (GCB) and Non-GCB subtypes.

These subtypes are reported to vary in the response and outcome.

Materials & Methods: We analysed 97 consecutive patients of

DLBCL who had satisfactory paraffin block of baseline biopsy. After

reviewing diagnosis of DLBCL, sequential immunohistochemical

staining with CD10, bcl6 and MUM1 was performed in all the cases.

Using these markers the cases were sub-classified into GCB and non-

GCB types as per Hans algorithm. Baseline presentation, stage,

prognostic score and treatment outcome were recorded. Survival was

assessed by Kaplan–Meier survival curves and results were compared

using log-rank test. Results: Thirty-three (34%) patients were clas-

sified in GCB group while 64 (66%) patients in non-GCB group.

Median age in both the groups was 50 years. High IPI score 2–5

(GCB 34%, non GCB 72%; P 0.005) and stage 3, 4 (GCB 39%, non

GCB 61%; P 0.04) were higher in non-GCB group. All the patients

were treated with CHOP based regimen. Complete remission rate

(GCB 52%, non GCB 27%; P 0.02) was higher in GCB group. Three

year overall survival was 75 and 63% (P 0.04) while event free

survival was 63 and 43% (P 0.02) in GCB and non GCB subtypes,

respectively. There was no difference in between two groups for

performance status, LDH level and age. Conclusions: In our study,

GCB-DLBCL had better response rate, EFS and OS in comparison to

non GCB subtype. There were higher number of patients with

advanced stage and high IPI score in non-GCB subtype which might

have contributed to the poorer outcome.

Abstract P 076

Usefulness of End of Treatment PET CT Scans in Assessing
Disease Status in Hodgkin’s Lymphoma: Experience
from a Tertiary Cancer Center in South India

Kakoli Lahkar1, P Ganesan1, KM Lakshmipathy2, TG Sagar1

Department of Medical Oncology1, PET-CT Scan Center2,

Cancer Institute (WIA), Adyar, Chennai 20

Introduction: We analyzed the usefulness of end of treatment PET-

CT (EOTPETCT) scans in Hodgkin’s Lymphomas in the Indian

context considering possibility of high false positive rates in view of

increased infections in this part of the world. Materials & Methods:
All HL patients who underwent EOTPET-CT scans were included.

PET-CT positivity was defined based on visual criteria. All positive

area/nodes were biopsied whenever feasible. Others were kept on

close follow-up. False positivity was defined as negative biopsy or no
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disease progression in 1 year (in those without a biopsy) among those

with positive scans. False negative included those with progression

within 1 year of a negative scan. Results: From October 2008 to

April 2011, 71 patients underwent EOT PET-CT studies. EOT-PET-

CT was positive in 39 (55%). Twenty-one (53% of positive) were

biopsied—only four showed residual disease. Among those not

biopsied (Inaccessibility = 6/18, no palpable nodes = 9/18), and

with a median follow up of at least 1 year, no one progressed. Among

those with negative scans (n = 32), 1 patient relapsed after 6 months.

The false positive rate was 89% and false negative rate was 0.03%.

Sensitivity, specificity, positive predictive value and negative pre-

dictive value were 80, 50, 11 and 96% respectively.

N=71 

PET+ve=39(5 PET-

Follow-up 
(median15mon

31diseasef

1 relapse 

21 
biopsied

18 no biopsy (6 
inaccessible 

4 residual 

17 no 

5pts < 1 yr 

13pts >1 yr 

Conclusions: EOT-PET scans in HL have a high false positivity

while the false negativity is very low. More objective criteria for

defining positivity may reduce false positivity rates and appropriate

selection of patients at high risk for residual disease can improve the

positive predictive value.

Abstract P 077

Efficacy of Bendamustine: Rituximab combination in NHL

Lalit Raut, V Bohara, G Badarkhe, S Samanta, P Dhiman,

P Chakrabarti, UK Nath, SS Ray, Utpal Chaudhuri

Institute of Haematology and Transfusion Medicine, Medical College

and Hospital, Kolkata

Introduction: Bendamustine is a novel agent consisting of a mech-

lorethamine (nitrogen mustard) group, a benzimidazole ring, and a

butyric acid side chain. It has clinical activity in the treatment of non-

Hodgkin’s lymphoma. The aim of this cross sectional analysis at the

end of 6 cycles was to evaluate the response rate and toxicity of

bendamustine and rituximab combination (BR) in patients with NHL.

Materials & Methods: A total of 36 courses (median, six courses per

patient) were administered to 6 patients (median age, 58). Benda-

mustine 100 mg/m2 as a 30-min infusion on days 1 and 2 was

combined with 375 mg/m2 rituximab on day 1, every 4 weeks for a

maximum of six cycles. Histologies were 2 refractory follicular

lymphomas, 2 denovo follicular lymphomas, 1 DLBCL and 1 MCL.

Response was assessed after the third cycle and sixth cycle. Results:
At the end of 6 cycles, overall response rate was 100% (CR 5 patients,

PR 1 patient). PR was observed in patient with refractory follicular

lymphoma whose disease was refractory to RCHOP. Patients are

under follow up for duration of response and progression-free survival

time. Grade 3 and 4 leucopenia was observed in 1/36 courses of BR.

Thrombocytopenia was rare. Grade 2 infusional toxicity was seen in

1/36 Rituximab infusions. Conclusions: Bendamustine-Rituximab is

an effective combination with minimal toxicity for the treatment of

both de novo and refractory NHLs (Table 1).

Abstract P 078

Non Hodgkin Lymphoma: Diagnosis by Fine Needle Aspiration
Biopsy and Flow Cytometric Immunophenotyping

Paul Tuhin, U Gautam, S Radhika, A Rajwanshi, A Das1,

Trehan Amita2, P Malhotra3

Department of Cytopathology and Gynecpathology; 1Histopathology;
2Paediatrics [Hemato-Oncology Division], 3Department of Internal

Medicine [Division of Hemato-Oncology], Postgraduate Institute of

Medical Education and Research, Chandigarh

Introduction: The primary diagnosis of NHL and its accurate sub-

typing is challenging on fine needle aspiration [FNA]. The feasibility

and accuracy of Flow Cytometric Immunophenotyping [FCI] on FNA

in making a primary diagnosis of NHL as per the WHO classification

was evaluated in this study. Materials & Methods: This prospective

study was carried out between 2008 and 2010. 65 cases of NHL con-

firmed on routine cytomorphology and in whom FCI was performed

were included in the study. Dual color flow cytometry and cell block

immunocytochemistry (CB-ICC) was performed using a panel of

antibodies against T-cell, B-cell and other markers on the FNA mate-

rial. Follow-up histopathology was available in 45 cases [27 lymph

node biopsy and 18 trephine biopsy with lymphoma infiltration]. The

final diagnosis was obtained by integrating the clinical, morphological,

immunophenotypic and haematological data. Results: A total of 61/65

cases were classified whereas 4 cases (6%) remained unclassified. FCI

accurately sub-typed 45/61 cases (74%). These included 85.7% (12/

14) Precursor T-LBL, 71% (5/7) ALCL, 59% (10/17) DLBCL, 73.6%

(14/19) low grade lymphomas, 100% (4/4) Burkitt lymphoma. In the

other 26% cases, FCI was non-contributory in 26% cases due to

insufficient material for analysis, poor cell viability and non-inter-

pretability of markers analyzed. CB-ICC was contributory in a total of

65.5% cases. FNA along with either FCI and/or CB-ICC successfully

typed NHL in 88.5% cases. Conclusions: FCI on FNA material is easy

to perform and provided rapid results and can accurately subtype

nearly 3/4ths of all Non Hodgkin lymphomas as per the current WHO

classification in our setting. Hence it can be reliably used in cases

where a rapid diagnosis is required and where a biopsy is not feasible.

Abstract P 079

Role of Bone Marrow Biopsy in Hodgkins Lymphoma

Parul Gautam, G Goel, T Singh

Department of Pathology, Maulana Azad Medical College,

New Delhi

Table 1 Patient wise response after 6 cycles and response duration

(months)

Patient Diagnosis Response after

6 cycles

Response duration

(months)

1 Refractory FL CR 1

2 Refractory DLBCL CR 2

3 FL CR 1

4 MCL CR 2

5 Refractory FL PR 26

6 FL CR 1
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Introduction: Bone marrow biopsy (BMB) is imperative for staging

of Hodgkin’s lymphoma. We present here a study of 25 cases of

Hodgkin’s lymphoma to assess the frequency of bone marrow

involvement in Hodgkin’s lymphoma and to determine morpholog-

ical changes in bone marrow. Materials & Methods: Adequate

BMB were received for staging of Hodgkin’s lymphoma in 25 cases

over a period of 4 years. BMB were routinely processed and stained

with hematoxylin and eosin. Special stains and immunohistochem-

istry (IHC) was done wherever possible. Results: A retrospective

study was carried in 25 cases of Hodgkin’s lymphoma of which 10

cases demonstrated bone marrow involvement, upstaging them to

stage IV. The age of patients ranged from 3 to 55 years with a male

to female ratio of 4:1. Focal involvement was noticed in 6 cases

whereas 4 cases showed diffuse infiltration. The lymphoma deposits

revealed fibrocellular proliferation with a polymorphous infiltrate of

lymphocytes, eosinophils, plasma cells, neutrophils and histiocytes

in all cases. Mononuclear cells were seen in 7 cases whereas none

showed presence of classical RS cells. Additional findings of focal

necrosis (3 cases), granulomas (2 cases) and gelatinous marrow

transformation (1 case) were observed. Reticulin stain done for all

cases demonstrated an increase in reticulin grade 3–4. IHC was

carried out in four cases, where mononuclear cells were positive for

CD15 and CD30. Conclusions: Hodgkin’s deposit in marrow is

associated with fibrosis and therefore is not aspiratable. The char-

acteristic morphological features and IHC on BMB are useful in

clenching the diagnosis. Marrow involvement upstages all such

patients to stage IV.

Abstract P 080

CD200 Expression by Flow Cytometry on Lymphocytes of Non-
Hodgkin Lymphomas Involving Bone Marrow and Peripheral
Blood: A Prospective Study

Neha Mittal, VS Gadage, PG Subramanian, K Ashok, Y Badrinath,

S Ghogale, PA Amare-Kadam2, M Sengar3, H Menon3, R Nair3,

S Gujral1

Department of Hematopathology Laboratory, 1Department

of Pathology, 2Department of Cancer Cytogenetics, 3Department

of Medical Oncology, Tata Memorial Hospital, Mumbai

Introduction: Among the mature B-cell lymphoma involving bone

marrow and peripheral blood, chronic lymphocytic leukaemia

(CLL), mantle cell lymphoma (MCL) have overlapping morpho-

logical and immunophenotypic features and challenge the final

diagnosis based only on flow cytometric analysis. Among the

monoclonal antibody panel, CD23 (negativity in MCL) and FMC7

(negativity in CLL) are more reliable. Immunohistochemical cyclin

D1 detection confirms the diagnosis of MCL, though sometimes

results may be equivocal or even negative. Molecular or cytogenetic

techniques to demonstrate CCND1/IGH fusion are reliable but not

used widely. CD200 (OX-2 protein) is a type I membrane glyco-

protein membrane of the Ig super family and helps in differentiating

CLL and MCL, as its absence favours MCL. Materials & Meth-
ods: We investigated expression of CD200 in 245 cases of Non

Hodgkin Lymphoma (NHL), both B and T-cell NHL, involving

bone marrow (BM) and peripheral blood (PB). Few samples of body

fluid and occasional fine needle aspiration (FNA) sample has also

been assessed. Results: CD200 was positive in 98.6% (144/146

cases) of CLL (P value \0.005) while negative in all cases of MCL

(confirmed by cyclin D1 expression) and in all T-cell NHL. Con-
clusions: Thus addition of CD200 in routine flow cytometry

multicolour panel is helpful in excluding MCL diagnosis among the

CD5 positive B-cell NHL.

Abstract P 081

Frequency of Distribution of Lymphoma Types in a Tertiary Care
Hospital in South India: Analysis of 5,308 Cases Using the WHO
2008 Classification and Comparison with the World Literature

Neeraj Arora, MT Manipadam1, S Nair1

Department of Haematology; 1Department of Pathology, Christian

Medical College, Vellore

Introduction: This study aims to analyse the distribution of lymphoid

neoplasms in a single tertiary care centre in South India using WHO 2008

classification. Materials & Methods: The histological material of 5,308

patients diagnosed over a period of 10 years (2001–2010), with histo-

pathological diagnosis of lymphoma were analyzed retrospectively. All

lymphomas were reclassified according to the WHO 2008 classification.

Results: From January 2000 to December 2010, a total number of 5,308

patients with lymphoma were included in the study. These included

3,759 males and 1,534 female patients. Of these mature B-cell neoplasms

accounted for 59.55% (n = 3,160), mature T- and NK-cell neoplasm’s

13.55% (n = 719), precursor lymphoid neoplasms 5.84% (n = 310)

and Hodgkin lymphoma (HL) 20.52% (n = 1,089) respectively. The

common subtypes of non-Hodgkin lymphoma were as follows: diffuse

large B-cell lymphoma (n = 1,792, 42.47%), follicular lymphoma

(n = 423, 10.09%), precursor lymphoid neoplasms (n = 310, 7.39%),

peripheral T-cell lymphomas NOS (n = 240, 5.72%), anaplastic large

cell lymphoma (n = 203, 4.84%) and chronic lymphocytic leukaemia/

small lymphocytic lymphoma (n = 188, 4.48%). Mixed cellularity

(n = 495, 46.3%) was the major subtype of classical Hodgkin lym-

phoma where as Nodular lymphocyte predominant HL constituted

3.76% (n = 41). Extra nodal lymphomas comprised about half of all

cases, and most frequently involved gastrointestinal tract and skin.

Conclusions: This largest study from South India largely showed epi-

demiologic features similar to those reported in literature from western

and Asian countries including parts of India though there were some

distinct differences. This study reveals the frequency of rare types like

hepatosplenic lymphoma, subcutaneous panniculitis like T-cell lym-

phoma and hairy cell leukaemia in South India.

Abstract P 082

Immunomorphologic Profile and EBV Status of Peripheral T-cell
Lymphomas of Upper Aerodigestive Tract from a Tertiary Care
Centre in India: A Study of 53 Cases

Amit Bugalia, MT Manipadam, S Nair

Department of Pathology, Christian Medical College, Vellore,

Tamil Nadu

Introduction: Peripheral T-cell lymphomas of the upper aerodigestive

tract include mainly extranodal NK/T-cell lymphoma nasal type (EN-

NK/T-NT) and PTCL-NOS. An analysis was done to study the im-

munomorphologic profile and EBV status of peripheral T-cell

lymphomas (PTCL) of the upper aerodigestive tract. Materials &
Methods: This is a retrospective analysis of immunomorphologic

profile and EBV status of 53 cases diagnosed as PTCL in the upper

aerodigestive tract during the period of Jan 2001 to Aug 2011. Results:
EN-NK/T-NT comprises 0.9 and 5.4% of total NHL and PTCL

diagnosed in our institute respectively. Out of 53 PTCL cases of upper

aerodigestive tract, 31 were EN-NK/T-NT; 16 were PTCL-NOS and 6

were ALCL. Upper aerodigestive tract was the commonest site of EN-

NK/T-NT (31/44, 70.4%). EN-NK/T-NT showed the following

immunophenotype: CD3+ (30/31, 96.8%), CD56+ (29/31, 93.5%),

EBV-LMP1 (13/17, 76.5%), Granzyme B (11/11, 100%). Two cases

were CD56 negative but Granzyme B and EBVLMP1 positive.

Necrosis and angioinvasion were seen in 80.6 and 51.6% cases
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respectively. The PTCL-NOS were CD3+ (15/16, 93.7%) and CD56-

(10/10, 100%). All 6 cases of ALCL were CD30+ and 2/5 (40%) were

ALK1+. Conclusions: EN-NK/T-NT is more common in India com-

pared to Western countries but less common than Oriental countries. In

our study EN-NK/T-NT was the most common type of PTCL in the

upper aerodigestive tract. Most of the EN-NK/T-NT lymphomas were

CD56+ and 75.6% were EBVLMP1 positive. A significant proportion

of EN-NK/T-NT cases showed necrosis and angioinvasion. More

cases of PTCL-NOS may be classified as EN-NK/T-NT if more sen-

sitive technique of EBV detection such as EBER-ISH is used.

Abstract P 083

Lennert’s Lymphoma-Clinicopathological Profile of 5 Cases

Parimal Sarda1, R Pai1, MT Manipadam1, S Nair 1, A Srivastava2

1Department of Pathology; 2Department of Hematology, Christian

Medical College, Vellore

Introduction: Lennert’s lymphoma is a rare variant of Peripheral T cell

lymphoma. It is often confused with Hodgkin lymphoma due to the

presence of Reed Sternberg (RS) like large cells and T cell receptor

gene rearrangement (TCR) is sometimes needed to differentiate the

two. This is the first report of this entity from our country. Materials &
Methods: All cases diagnosed as Lennert’s lymphoma during the

period 1 Jan 2001 to 30 Aug 2011 were included in this study. H & E

stained slides & immunohistochemistry results were analysed. TCR

gene rearrangement was done in 3 cases. Results: During the 10-year

period there were 5 cases of Lennert’s lymphoma diagnosed in our

institution. This constituted 0.11% of all Non Hodgkin Lymphomas

and 0.71% of all peripheral T cell lymphomas during that period. This

included 2 males and 3 females with age range from 27 to 68 years. Of

these 2 cases were biopsies sent from outside hospitals with no clinical

details or follow up. All cases showed complete effacement of lymph

node architecture by diffuse infiltration of small lymphoid T-cells

(CD3+, CD4+, CD8+) and several clusters of epithelioid histiocytes

and scattered large transformed cells (CD20+, CD30+, CD15-/+).

TCR rearrangement was done in three patients on paraffin embedded

tissue sections by PCR. This showed clonal T-cell population in all

three cases. Conclusions: Lennert’s lymphoma constituted 0.11% of

all NHLs in our institution. Differentiation from classical Hodgkin

lymphoma is sometimes difficult by morphology and immunohisto-

chemistry alone and TCR gene rearrangement is invaluable in

diagnosing these cases.

Abstract P 084

Role of Flow Cytometric Immunophenotype in Non Hodgkin
Lymphomas: Initial Data of 11 Cases

SK Dahiya, J Kotwal, A Malik, S Kakkar, V Dutta

Department of Pathology, Armed Forces Medical College, Pune

Introduction: Flow cytometric immunophenotyping (FCI) is useful

aid in diagnosis of Non Hodgkin lymphoma [NHL] and its classifi-

cation (WHO 2008). To study FCI in suspected [NHL] cases by using

lymph node tissue as sample and comparing it with histopathological

[HPE] diagnosis. Materials & Methods: Cell suspension from fresh

lymph node tissue and FNA material was made from 11 consecutive

cases of suspected NHL and were analysed using Four color FCI

using CD45, CD3 and CD19 gating. Histopathology, being gold

standard, was carried out on same tissue for all cases. Results: Eleven

suspected lymphoma cases have been studied. M:F 4:1. On HPE, 7

cases were B cell lymphoma—(3 Small lymphocytic lymphoma

[SLL]—{2 fresh cases, 1 old case}, 1 Follicular lymphoma, 1 hairy

cell leukemia, 1 mantle cell lymphoma, 2 Diffuse large B cell lym-

phoma[DLBCL]) 2 cases were T cell lymphoblastic lymphoma and 1

was reactive lymphadenitis. FCI B were consistent with HPE in 9

cases but case reported as reactive lymphadenitis showed small

population to be positive for SLL markers which suggested early

SLL. Further grossing of lymph node confirmed areas of SLL on HPE

and reconfirmed on immunohistochemistry. One case of DLBCL on

HPE was positive for SLL markers. Conclusions: FCI on tissue

sample is done for first time at our center. Initial data reveals strong

correlation (9/11) between FCI results and HPE diagnosis. FCI helped

picking up early lymphoma wherein HPE missed it initially. FCI of

tissue may pick up residual disease and early lymphoma rapidly, thus

overcoming the pitfalls of routine HPE.

Abstract P 085

Whole Body Metabolic Tumour Burden at Initial Staging: A PET
Semi-Quantitative Parameter in Predicting Outcome in Patients
with High Grade NHL

Kuruva Manohar, BR Mittal, R Kashyap, A Bhaattacharya,

P Malhotra1, S Verma1

Department of Nuclear Medicine, Department of Internal Medicine1,

PGIMER, Chandigarh

Introduction: Few early studies have shown utility of Total Lesion

Glycolysis (TLG)—a measure of whole body tumour burden in pre-

dicting outcomes in Lymphoma prior to radioimmunotherapy.

However no study till date evaluated role of TLG of staging PET/CT

in predicting outcomes in patients treated with standard CHOP or

R-CHOP chemotherapy regimens. Materials & Methods: 48 patients

with diagnosis of HG-NHL (38-DLBCL; 6-ALCL; 4T-Cell Lym-

phoma) who underwent F-18-FDG PET-CT at baseline (PET/CT1)

were prospectively included in this study. All the patients were fol-

lowed up for a minimum period of 1 year or till progression (death or

progression). P value less than 0.05 was considered as statistically

significant for standard statistical analysis. Results: At the end of the

study 27 patients had died and 21 were alive. PFS ranged from 1 to

26 months. Patients with Functional Volume (FV) less than 416 cm3

at baseline study had a median PFS of 450 days (range = 393–506)

and patients with FV greater than 416 had a median PFS of 241 days

(range = 172–309) and the difference was statistically significant

(P = 0.023). Patients with TLG less than 3,340 had a median PFS of

450 days (range = 365–534) and patients with TLG more than 3,340

had a median PFS of 270 days (range = 180–360 days) and the

difference between two groups was also statistically significant

(P = 0.044). Of all the factors included in International prognostic

Index (IPI)—only age was significant predictor of outcome

(P = 0.01). Conclusions: Our initial results suggest that FV and TLG

appear to be very useful prognostic indicators apart from standard

prognostic factors used in clinical practice including IPI.

Abstract P 086

Outcome of Autologous Peripheral Blood Stem Cell Transplant
for Patients with Lymphomas in India

NA Fouzia, R Ahmed, A Abraham, B George, V Mathews,

A Srivastava

Department of Haematology, Christian Medical College, Vellore,

Tamil Nadu
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Introduction: High dose salvage chemotherapy followed by autolo-

gous-PBSCT is the standard treatment modality for patients with

relapsed/refractory lymphoma. We determined the disease free and

overall survival of patients with non-Hodgkin’s or Hodgkin’s lym-

phoma treated with autologous-PBSCT between January 1999 and

July 2011. Materials & Methods: All lymphoma patients who

underwent auto-PBSCT during the above period, were included. All

except 3 were mobilized with G-CSF. Conditioning regimen included

Bleomycin, Etoposide, Cytosine arabinoside & Melphalan in all

except one who had Cyclophosphamide & TBI. Cryopreserved PBSC

were infused on the day of transplant. Results: Among 92 patients

who underwent auto-PBSCT, 72 (78.3%) were male and 20 (21.7%)

were female. 35 (38%) patients had Hodgkin’s while 57 (62%) had

non-Hodgkin’s lymphoma. Median age at transplant was 38 years

(range: 9–63). 31 (33.7%) cases were in complete remission (CR), 48

(52.2%) in partial remission (PR), and 13 (14.1%) had progressive/

stable disease (PD/SD) at the time of transplant. Average pre-trans-

plant chemotherapy regimens were B3 in 77 (83.7%) & [3 in 15

(16.3%). Mean MNC dose infused was 5.2 9 108/kg and CD 34+ cell

dose was 8 9 106/kg. Median time to achieve ANC [500/mm3 was

10 days, and 14 days to achieve platelets C20,000/mm3. Mean follow

up period was 64 months. 5 year overall survival was 77.2% in those

in CR at PBSCT, 33% in PR-group & 23% in PD/SD-group. Day-100

transplant related mortality was 3 (9.6%) in CR-group, 6 (12.5%) in

PR-group & 8 (61.5%) in PD/SD-group. Conclusions: Autologous-

PBSCT can be performed with low morbidity & mortality, and good

survival rates for patients with lymphomas in India.

Abstract P 087

Efficacy of Intrathecal Rituximab in the Management of CNS
Relapse of Aggressive HIV Related Lymphoma

Suthanthira Kannan Ramamoorthy1, R Vishnu Kumar2

1Hemato Oncology, VN Cancer Centre, G Kuppusamy Naidu

Memorial Hospital, Coimbatore, TN, India; 2Hemato Oncology,

VN Cancer Centre, Clinistem Life Sciences, GKNM Hospital,

Coimbatore

Introduction: Intrathecal rituximab is not routinely used in the

treatment of CNS involvement of Leukemia and Lymphomas. How-

ever, we had to use it in a patient who presented with aggressive

relapse of HIV related lymphoma. He had multiple adverse prognostic

factors such as HIV related lymphoma, relapse within few months of

primary treatment, old age, extensive CNS disease (multiple cranial

nerve involvement) with bone marrow involvement. Materials &
Methods: Mr X was admitted in Jan 2009 with complaints of

swelling in the left side of face slowly growing on 4 months duration.

He has been found to have HIV positivity 5 years back and has been

on anti retroviral therapy since then. Biopsy report came as Diffuse

Large B cell lymphoma. He has been started on continuous infusion

CDE regimen. He had a PET scan (whole body) after 3 cycles which

was negative. He did not receive intra-thecal chemotherapy as LDH

was not elevated. He presented a month later and developed cranial

nerve palsies (bilateral VI, right X11 and extra pyramidal signs in

right leg). His CT and MRI brain were normal. CSF showed 620

lymphocytes/cu mm. Flow cytometry on the CSF cells showed pos-

itivity for CD19, CD20 and monoclonal for lambda. This confirmed

CNS involvement with lymphoma. Bone marrow showed infiltration

with blasts (*35% showing deep blue cytoplasm with intense vac-

uolation). Cytogenetics and FISH could not be done. LDH was

1,600 U/l. Flow cytometry showed CD 20, CD19, CD10, CD45

positivity with lambda restriction. He was started on R Hyper CVAD

regimen. Results: In view of florid CNS manifestation with marrow

involvement it was decided to give intrathecal rituximab in addition

to triple IT. After informed consent, he was given 10 mg of rituximab

in 5 ml normal saline followed by triple Intrathecal with methotrex-

ate, cytosine and hydrocortisone and given twice during each cycle.

Intrathecal rituximab was given one dose at each cycle. The abnormal

lymphoid cells in CSF disappeared after the first intra-thecal che-

motherapy. He received cranio-spinal RT after 6 cycles and has

remained in continuous remission so far. Conclusions: Intrathecal

Rituximab was efficacious in completely reversing the extensive CNS

manifestations in this patient with relapsed high grade Burkitts like

lymphoma with leukemic presentation.

Abstract P 088

Autologous Stem Cell Transplant in a Patient with Burkitt’s
Lymphoma and Paraplegia: A Case Report

Rajeeb K Deo, PG Chitalkar, KS Chufal1, SK Seth, A Bhalla,

HA Yatoo

Rajiv Gandhi Cancer Institute and Research Centre, Rohini, New

Delhi; 1Batra Hospital and Medical Research Centre, New Delhi

A 9-year old boy presented with a right iliac fossa mass, ascites and

proteinuria. Excisional biopsy showed Burkitt’s Lymphoma. Bone

marrow aspiration proved bone marrow involvement. Patient man-

aged with CODOX-M/R-IVAC protocol. Three months after

completing therapy, he developed paraparesis with bilateral VIth

nerve palsy. Patient managed with cranial radiotherapy and triple

intrathecal therapy. He showed gradual recovery over the next

6 months. High dose (BEAM) salvage with autologous stem cell

transplantation was done, 9 months after CNS relapse. Recovery was

uneventful and patient is on regular follow up. The emphasis on

Intensive primary therapy to high risk patients and the role of

hematopoitic stem cell transplant (HSCT) in Burkitt’s lymphoma are

discussed.

Abstract P 089

Peripheral T-Cell Lymphoma-NOS: A Case Report

Ragini Singh, Pallavi, SK Mathur, PS Ghalaut

Department of Pathology & Medicine, Pt. B.D. Sharma PGIMS,

Rohtak

Introduction: Peripheral T-cell lymphoma (PTCL) are biologically

diverse and uncommon group of disease, out of which PTCL-NOS is

the largest group of T-cell lymphoma account 50% of cases. PTCL

account for 7–10% of all non-Hodgkins lymphoma (NHL), charac-

terized by their aggressive presentation as disseminated disease in

around 68% of patients. In the WHO classification PTCL-NOS

encompasses all of PTCL, not classifiable as a specific disease entity.

Compared to the B-cell counter parts, PTCL remain largely unex-

plored and the optimal treatment is undefined due to disease rarity.

Case Summary A 14 years old male presented in Clinical Haema-

tology PGIMS, Rohtak with complaint of fever and generalized

lymphadenopathy since 2 months. USG show paraaortic, peripan-

creatic, mesenteric & mediastinal lymph nodes. PBS were normal and

Bone marrow aspiration show normoblastic erythropoiesis with

increase iron store. Lymph node biopsy revealed NHL-peripheral

T-cell type. On immunohistochemistry, abnormal lymphoid cells

were positive for CD3 and negative for CD15/30/10. A diagnosis of

PTCL was offered, for which 6 cycles of CHOP was given. After

12 months of his chemotherapy, patient again relapsed. On repeat

biopsy NHL, PTCL was diagnosed. Patient was restarted CHOP

regimen. Conclusion: PTCL-NOS is refractory to chemotherapy.
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Despite aggressive therapy, five year overall survival still remains

between 25 and 47%. CHOP remains the standard front line therapy

for PTCL. Resistant PTCL patients should be considered for clinical

trials of novel agents to advance our understanding and define the

optimal management of this ‘‘not so uncommon’’ but aggressive type

of lymphoma.

Abstract P 090

Bilateral Non Hodgkin’s Lymphoma Ovary: A Case Report
and Review of Literature

Nidhi Gupta, V Jain

Department of Obstetrics & Gynaecology, Postgraduate Institute

of Medical Education and Research, Chandigarh

Lymphomas of female genital tract are known to be very rare tumors.

They constitute 1.5% of all ovarian neoplasms. We report a case of a

46 year old lady presenting with features of bilateral ovarian mass.

A total abdominal hysterectomy with bilateral salpingo-oophorectomy

and lymph node sampling was performed. The tumour came out to

be diffuse B-cell non-Hodgkin’s lymphoma of the ovary. Her para-

aortic lymphnodes were negative for the malignancy. One cycle of

R-CHOP chemotherapy has already been administered. The course of

recovery has been uneventful till now. This report intends to apprise the

readers of the rarity of such a tumour and further management needed.

Abstract P 091

Unusual Presentation of Non Hodgkin’s Lymphoma (NHL)
Posing Diagnostic Challenge

Shubhda Garg, K Jain, K Kwatra1, J Cotelingam2, A Lazarus,

MJ John

Department of Clinical Haematology, Haemato-Oncology & Bone

Marrow (Stem Cell)Transplant Unit, CMC Ludhiana, 1Department of

Pathology, CMC Ludhiana, 2Department of Pathology, Louisiana

State University Health Sciences, Shreveport, LA, USA

Introduction: Skin involvement by NHL is relatively uncommon

with ulceration being even rare but aggressive presentation. Clinical

suspicion and correct choice of immunohistochemistry (IHC) markers

aids in diagnosis. Case Report: A 71 year old fit ex-serviceman

underwent incision and drainage for right gluteal swelling in Nov’10

that revealed poorly differentiated malignancy. After 3 months, this

swelling was excised at another private hospital and histopathology

reported malignant melanoma based on morphology and strong

staining for HMB45. A few months later, he developed non-healing

hyperpigmented ulcer around the surgical site with multiple satellite

lesions. On referral to our hospital, his case was discussed in our

Institutional tumor board and chemotherapy was planned in view of

unresectable disease. Biopsy was repeated, as the previous slides were

unavailable for review. He had good performance status and no co-

morbidities favoring use of combination chemotherapy with Cis-

platin, Paclitaxel and Dacarbazine (CPD). He showed excellent

response after first cycle of CPD and no significant toxicities.

Vimentin being the only positive marker coupled with a negative

LCA and HMB45 (repeated twice), a possibility of an undifferenti-

ated sarcoma was suggested by exclusion. This discrepancy prompted

another opinion from an expert oncopathologist. Anaplastic Large

Cell Lymphoma was diagnosed based on positive staining for CD30

with negative ALK. Anthracycline-based regime has now been ini-

tiated for cutaneous NHL. Conclusions: This case highlights the

difficulty in diagnosing such lesions even with IHC, which can be

misleading at times, especially if not standardized or correctly chosen.

A high index of suspicion is necessary to diagnose cutaneous NHL.

Abstract P 092

Cutaneous Manifestation of Mantle Cell Lymphoma: A Rare
Presentation

Avinash Singh, G Dixit, N Tejwani, P Mishra, T Seth, S Tyagi,

M Mahapatra, R Saxena

Department of Hematology, AIIMS, Delhi

Introduction: Mantle cell lymphoma is an aggressive variety of Non

Hodgkins lymphoma. Skin manifestation is a rare presentation of MCL

and it indicates disseminated disease. We are reporting one case of

MCL who presented with skin involvement. Materials & Methods: A

Case report. Results: A 56-years old male smoker and alcoholic,

farmer by occupation presented to our OPD with complains of weak-

ness and easy fatigability, glandular swelling involving neck, axilla &

inguinal area for 1 month and erythematous maculopapular rashes over

both upper limbs for 2 days. There was no h/o fever, cough, bleeding,

bony pain or oral mucosa involvement. The past & family history was

not significant. On examination he has generalised lymphadenopathy

and massive hepatosplenomegaly. The skin rashes developed blackish

discolouration in the centre followed by bullae formation that subse-

quently ruptured. He was evaluated after admission and diagnosed as a

case of blastoid variant of MCL. The skin biopsy showed congested

vessels along with extravasation of RBC in the dermis. He was finally

diagnosed as a case of Mantle cell lymphoma blastoid variant with

paraneoplastic dermatosis. He received 2 cycles of R-CHOP and

undergone debridement of skin lesions and there is gradual resolution

of lymphadenopathy and organomegaly. Conclusions: Skin involve-

ment in MCL is a rare presentation & it indicates disseminated disease.

There is good response with aggressive chemotherapy.

Abstract P 093

Mantle Cell Lymphoma Masquerading as Colorectal Carcinoma:
A Lesson for the Internists

Sayantan Ray, S Kundu, M Goswami, A Saha, M Saha, S Maitra,

P Chakrabarti1

Department of Medicine, Medical College, Kolkata; 1Institute of

Hematology and Transfusion Medicine, Medical College, Kolkata

Introduction: Mantle cell lymphoma is a B-cell neoplasm that may

affect the gastrointestinal tract as a manifestation of systemic disease

but primary colorectal lymphoma is a rare entity. Only few cases of

primary colonic mantle cell lymphoma presenting with ulceroprolif-

erative lesion have been reported so far. We describe and discuss the

clinicopathological features of a case of colonic MCL that presented

as a mass with lower GI bleeding. Patient & Methods: A 56-year-old

male was admitted with intermittent lower GI bleeding, abdominal

pain, and significant weight loss. Colonoscopy revealed recto-sigmoid

growth was made. HPE demonstrated diffuse infiltration of small

lymphoid cells in lamina propria and deeper tissue. Immunohisto-

chemical testing showed monoclonal B cell proliferation with

positivity for cyclin D1 & CD5 staining and negative for CD10 and

CD23. Results: It was considered to be a primary colonic mantle cell

lymphoma on the following grounds. The histopathological exami-

nation, immunohistochemistry and fulfillment of Dawson criteria for

primary gastrointestinal lymphoma was present. The patient under-

went CHOP (cyclophosphamide, doxorubicin, vincristine, and

prednisolone) chemotherapy, which was relatively well tolerated and
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is now on follow up. In repeat endoscopic evaluation (done after 4

cycles of chemotherapy) partial resolution of the colonic growth has

been seen. Conclusions: In conclusion, our patient had an infrequent

type of non-Hodgkin lymphoma with primary colorectal involvement,

that too, in the form of a recto-sigmoid growth, which is quite rare.

Lower gastrointestinal bleeding as a presenting symptom may give a

clue to the anatomical site of the lesion, but complete diagnosis

requires morphological and immuno-histochemical studies.

Abstract P 094

A Case of Follicular Lymphoma with Bone Involvement

Arjun Law, P Malhotra, A Das1, N Varma2, V Suri, S Jain,

S Kumari, R Das2, S Varma

Department of Internal Medicine; 1Department of Histopathology;
2Department of Haematology, Postgraduate Institute of Medical

Education and Research, Chandigarh

Introduction: Follicular lymphoma is an indolent form of non

Hodgkin’s lymphomas. It usually presents with painless lymph node

enlargement. Bone involvement is rarely described in this lymphoma.

We present the case report of a patient with follicular lymphoma

presenting with involvement of the spine. Case Report: A 65-year-

old North Indian male was evaluated in the Haematology Out Patients

Department for a 2 year history of swelling in the groin and backache.

Examination revealed the presence of enlarged lymph nodes in the

cervical and inguinal regions, hepatomegaly, splenomegaly and a

palpable mass suggestive of retroperitoneal lymphadenopathy. There

was also local tenderness in the lower back corresponding to the

second lumbar vertebra. Imaging revealed a large lobulated retro-

peritoneal mass encasing the aorta, celiac axis, and iliac vessels in

addition to infiltrating adjacent bowel loops and the left kidney. There

was also evidence of involvement of L2 vertebral body. Excision

lymph node biopsy was suggestive of high grade follicular lymphoma

(CD20+, BCL2+, CD3+). The patient was managed with R-CHOP

based chemotherapy and intrathecal methotrexate. After 4 cycles of

chemotherapy there was a significant response however the lymph

nodes and L2 vertebra still showed FDG uptake on PET-CT scan. The

patient completed 8 cycles of chemotherapy. He was also given

30 Gy of radiation therapy to the lumbar region. Serial PET CT

follow-up scans showed resolution of the lymph node masses and no

disease activity in the involved vertebral segments. The patient is on

regular OPD follow up and is presently asymptomatic. Conclusions:
Follicular lymphoma is classically described as an indolent malig-

nancy with infrequent involvement of non-lymphoid structures.

However, some variants with high histological grade may present

with B symptoms and involvement of adjacent organs. Bone

involvement is also uncommon but has been described in literature. In

addition to conventional chemotherapy, these patients may also

require the use of local radiotherapy for isolated bone involvement.

Abstract P 095

Successful Remission of Primary Central Nervous System
Lymphoma Documented by PET-CT Scan

Arjun Law, P Malhotra, Ashim Das1, K Mukherjee2, N Varma3,

J Ahluwalia3, V Suri, S Jain, S Kumari, R Das3, S Varma

Department of Internal Medicine; 1 Department of Pathology; 2

Department of Neurosurgery; 3 Department of Haematology,

Postgraduate Institute of Medical Education and Research,

Chandigarh

Introduction: Primary CNS lymphoma is a variety of extranodal

Non-Hodgkin’s Lymphoma that involves the brain, spinal cord, lep-

tomeninges and eyes without evidence of systemic disease. More

commonly described in patients with AIDS, this entity has also been

seen in immunocompetent patients. Management of this condition in

immunocompetent patients is different from immunocompromised

individuals. Standard chemotherapy protocols for NHL are ineffective

in the management of this condition and specific forms of chemo-

therapy and radiotherapy need to be employed. Objectives: To

present the case report of a patient with primary CNS lymphoma

treated with high dose methotrexate and documenting disappearance

of disease on serial PET-CT scans. Case Report A 38 year old male

was admitted with a history of headaches and progressive tremu-

lousness affecting the right side of the body. On imaging of the brain,

he was found to have space occupying lesions in the right cerebellar

peduncle and right cerebellar hemisphere. Biopsy from these lesions

was performed and revealed Non-Hodgkin’s Lymphoma, diffuse

large B cell type. PET-CT scan as part of screening showed FDG avid

lesions in the right cerebellar peduncle and right cerebellar hemi-

sphere but no lesions elsewhere in the body. Bone marrow

examination and CSF analysis were within normal limits. The patient

was started on De Angeli’s protocol of chemotherapy consisting of

high dose intravenous methotrexate, procarbazine, steroids and

intrathecal methotrexate. Repeat PET-CT was performed after

40 days of chemotherapy and showed no abnormal uptake of FDG in

the previously described lesions. The patient also had clinical

improvement during this period. The patient has been advised to

complete the chemotherapy regimen and then undergo whole brain

irradiation. Conclusions: Primary CNS lymphoma is difficult to treat

and is associated with a high rate of relapse. Conventional chemo-

therapy is ineffective due to its low CNS penetration. Drugs like

methotrexate can penetrate the CNS when given in high doses

although this is associated with high systemic toxicity. Other

modalities include intrathecal cytarabine in combination with steroids

and methotrexate. Experimental studies have been carried out with

intrathecal rituximab as well. Other modalities include whole brain

radiation therapy. The results are disappointing when used alone

however the response is better after initial chemotherapy. Further

research is necessary to determine optimal therapeutic strategies.

Abstract P 096

A Rare Cause of Hepatic SOLs in Two Young Males

Deepesh Lad, A Khadwal, V Suri, P Malhotra, S Kumari, S Jain,

A Das1, S Varma

Department of Internal Medicine; 1Department of Histopathology,

Postgraduate Institute of Medical Education and Research,

Chandigarh

Introduction: Primary hepatic lymphoma (PHL) by definition is

confined to the liver without involvement of the spleen, lymph nodes

or bone marrow. It is a rare lymphoma and accounts for 0.4% of all

extranodal Non Hodgkins lymphoma. There are 132 case reports of

PHL till date. It is much rare for Hodgkins lymphoma to present as

hepatic space occupying lesion (SOL). There is paucity of data on the

treatment options, with opinions divided between surgery and che-

motherapy. We report here two young patients presenting with

hepatic SOLs, one of which was PHL and the other Hodgkins lym-

phoma. Case 1 A 22-year old male presented significant weight loss

and fever for 5 months. Ultrasound abdomen revealed multiple

hypoechoic lesions in the liver. He had normal liver function tests.

A FNAC from one of the hypoechoic lesions showed atypical lym-

phoid cells. A subsequent liver biopsy revealed liver parenchyma

replaced by sheets of atypical lymphoid cells, which were positive for
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CD20 in a background of reactive histiocytes and mature lympho-

cytes, consistent with the diagnosis of Non Hodgkins lymphoma.

A CECT done for staging revealed multiple hypodense lesions in both

lobes of Liver without any significant lymphadenopathy. BM exam-

ination suggested Myelofibrosis with no infiltration by lymphoma. He

received 6 cycles of R-CHOP and is currently in remission. Case 2 A

30-year old male presented with fever and loss of appetite for

9 months. He had pallor and hepatomegaly on examination. Investi-

gations revealed anemia (Hb = 7.2 g/dl) and mildly elevated AST,

ALT and Alkaline phosphatase. An ultrasound liver revealed a single

hypoechoic lesion in the left lobe of liver. Liver biopsy revealed

scattered large atypical cells positive for CD15 and CD30, in a

background of histiocytes and mature lymphocytes, consistent with

the diagnosis of Hodgkins lymphoma. PET-CT showed the SOL to be

FDG avid. He received 6 cycles of ABVD. Repeat PET after 4 cycles

of chemotherapy did not show any areas of abnormal hypermetabo-

lism. Currently he is in remission. Conclusions: Primary hepatic

lymphoma is a rare diagnosis. Hodgkins lymphoma presenting with

only hepatic involvement is more rare. There are no best treatment

options to manage such presentations. The results from our two cases

shows, that combination chemotherapy is effective in the manage-

ment of hepatic involvement by lymphoma.

Abstract P 097

Lymphoma Mimicking Tuberculosis

V Maheshwari, M Varshney, R Khan, K Alam, Ankit Gaba, A Jain

Department of Pathology, J N Medical College, AMU, Aligarh, UP

Introduction: Lymphadenopathy is a common clinical finding and

generalized lymphadenopathy can be noticed both in benign and

malignant lesion. Lymphomas are the most common malignancy

associated with generalized lymphadenopathy. Few infections like

Human immunodeficiency virus, Epstein-Barr virus and Tuberculosis

may mimic lymphoma clinically. Materials & Methods: A 50 years

old female presented with easy fatigability, fever and weight loss for

2 months. Clinical examination revealed pallor, generalized lym-

phadenopathy and mild hepatosplenomegaly. On investigation

Hemoglobin 7 g%, Total leukocyte count 24,000 cells/mm3, Differ-

ential leukocyte count—P07L92E01 was found. Fine needle aspirate

from cervical lymph node showed reactive lymphadenitis. IgG for

Tuberculosis was positive. Antitubercular treatment was started but

there was no improvement. Bone marrow aspiration was done and

showed the presence of clusters of lymphocytes. A tentative diagnosis

of Chronic lymphocytic leukemia/Small lymphocytic lymphoma was

made and lymph node biopsy was advised. Lymph node biopsy

showed loss of architecture and presence of monotonous small round

lymphoid cells with clumped chromatin with few larger paraimmu-

noblasts. Results: A final diagnosis of small lymphocytic lymphoma

was made.

Abstract P 098

Bone Marrow Involvement of Castleman Disease, Multicentric/
Angiomyoid Variant in an HIV Negative Patient

R Sudhakar, R Das, A Das1, P Malhotra2, V Suri2

Department of Hematology; 1Histopathology; 2Internal Medicine,

Postgraduate Institute of Medical Education and Research,

Chandigarh

Introduction: Castleman disease is a rare lymphoproliferative dis-

order which was first described by Benjamin Franklin as thymoma in

1954. The disease is categorised clinically into two and histologically

into 3 variants. The hyaline vascular type is the common and

asymptomatic variant. While the multicentric/plasma cell variant

presenting with systemic symptoms is rare to find in HIV negative

individuals. Case Presentation: A 26 year male patient admitted in

our hospital 3 years back with a 3 month history of swelling, tingling

and numbness in both the feet, 2 months of fever, needed support to

walk, and for the last 1 month he is confined to bed. Fever with

generalised lymphadenopathy were noted on external examination

and the vitals were normal. On neurological examination, motor and

sensory deficits were noted in the lower limbs. The diagnosis of

Castleman disease was first made in cervical lymph node biopsy

following which bone marrow involvement was also noted. Further

radiological and laboratory investigations were also performed in

which marked ascites, mild pleural effusion and lymphadenopathy

identified on CT, multiple skeletal metastasis on bone scan, changes

of motor-sensory axonal polyneuropathy on nerve conduction studies

of lower limbs and increased IgG levels. However the patient was

negative for amyloid, HIV serology and CNS cytology. After CHOP

regimen he is now in remission at this writing. Conclusion: As per

our knowledge this is the first case of Castleman disease with bone

marrow involvement in an HIV negative individual reported in India.

The pathogenesis of which is far from established.

Abstract P 099

BCR-ABL Fusion Transcripts and Its Correlation
to the Response to Imatinib in CML Patients: AIIMS Study

Sunita Chhikara, S Sazawal, P Mishra, R Saxena

Department of Hematology, All India Institute of Medical Sciences,

New Delhi, India

Introduction: Chronic myeloid leukemia (CML) originates from the

hematopoietic stem cell and is characterized by the reciprocal trans-

location t(9;22) (q34;q11), which results in the BCR-ABL fusion gene

on chromosome 22q-, also known as the Philadelphia chromosome.

This chimeric gene codes for a cytoplasmic protein with constitutive

tyrosine-kinase activity, responsible for cellular transformation and

leukemogenesis in CML. Chronic myeloid leukemia patients with

different BCR-ABL transcripts might respond differently to Imatinib

mesylate. In view of this we analyzed BCR-ABL transcripts in

chronic myeloid leukemia (CML) patients and their correlation with

response to Imatinib. Materials & Methods: RNA was extracted

from BM/PB of the patients. BCR-ABL transcripts were detected by

RT-PCR from blood sample of newly diagnosed CML patients.

Response to Imatinib was evaluated in all these cases. Results: A

retrospective analysis of 560 patients was performed with median age,

36 years (range, 13–62 years). Out of which 375 (66%) were male

and 185 (31.2%) were female. Male to female ratio was 2:1. Labo-

ratory findings at presentation were: median Hemoglobin 10.85

(Range, Hemoglobin \10 g/dl (57%), [10 g/dl (43%); Median TLC

89.7 (Range, TLC \100,000 (20%); 100,000–200,000 (37%);

[200,000 (43%); Median platelet count 198 (Range, Platelet count

\150,000 (12%) and [500,000 (15%); blast cell count in the bone

marrow \5% (73%); 5–10% (17%); [10% (10%). Of these 523

(93.3%) patients were in Chronic Phase (CP), 19 (3.39%) were in

accelerated phase and 18 (3.20%) were in blast crisis at the time of

diagnosis. The majority of the patients (93%) expressed one of the

p210 BCR-ABL transcripts (b3a2, 62% and b2a2, 30.02%), The rate

of co-expression of the b3a2 and b2a2 was 0.08%. Chief complaints

at presentation were: pain left hypochondrium (71.5%); fever (70%);

easy fatigability/weakness (50%); generalized aches and pains (43%);

anorexia and weight loss (40%) and headache (10%). Clinical find-

ings at presentation were: splenomegaly (91%); hepatomegaly (60%);
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anemia (53%); lymphadenopathy (3%). All these patients received

Imatinib mesylate (Gleevec) 400 mg daily after 3 and 6 months from

treatment initiation. As compared with the third month, there was a

significant decrease in BCR-ABL expression in the sixth month of

treatment. At the sixth month, there was a significant difference in the

levels of the two major transcripts of BCR-ABL, B2A2 and B3A2.

Conclusions: Most of CML patients responded to Imatinib and

showed a significant difference in levels of the two major transcripts

of BCR ABL, B2A2 and B3A2.

Abstract P 100

De Novo Translocations Interfere in Treatment of Chronic
Myeloid Leukemia (CML): Study of Four Cases

Bani Bandana Ganguly, M Ghosh1, TK Dolai1, Nataraj KS1,

S Mandal, N Kadam2

MGM Center for Genetic Research & Diagnosis, MGM Hospital,

Navi Mumbai; 1Department of Hematology, Sir Nilratan Sarkar

Medical College, Kolkata; 2Department of Medicine, MGM Medical

College, Kamothe

Introduction: Chronic myeloid leukemia is an acquired genetic dis-

ease of pluripotent hematopoietic stem cells caused by chromosomal

translocation between 9(q34) and 22(q11) resulting in fusion of BCR-

ABL genes. Approximately 95% of cases are characterized with this

rearrangement and respond well to tyrosine kinase inhibitors. Cyto-

genetic remission has been noticed in 3–6 months in this group when

treated with imatinib mesylate. Involvement of a third or fourth chro-

mosome has been reported to cause a poorer response which has been

contradicted by GIMEMA clinical trial group. However, limited

information is available on prognosis of CML carrying de novo con-

stitutive translocations. Materials & Methods: The present paper will

describe delayed or no response to imatinib mesylate 12–18 months

after initiation of therapy in four patients. Results: All four cases were

detected retrospectively as carrier of other balanced translocations at

diagnosis. Phytohaemagglutinin (PHA)-stimulated blood culture has

confirmed the rearrangements of genomic pattern with translocations in

3 patients and inversion in one. One patient with t(1;12) and the other

one with inv(9) have presented cytogenetic remission 18 and

12 months respectively after initiation of treatment. Other two patients

did not show any change in Ph +ve status at cytogenetic level till last

investigation at 18 months. Additional clonal abnormality was evi-

denced in one case with +8 and Ph+. None of the four patients turned up

for further monitoring. Conclusions: It is understood that Ph-chro-

mosome was not a favorable prognosticator in cases carrying

constitutive aberrations, and a serious attention to be paid for discus-

sion of de novo translocations in management of CML condition.

Abstract P 101

Differential Proteomic and Phospho-Proteomic Expression
in Neutrophils of Chronic Myeloid Leukemia

Hari Menon, C Pinto1, G Hule1, P Kawle1, R Govekar1

Tata Memorial Hospital and 1Advanced Centre for Treatment,

Research and Education in Cancer, Tata Memorial Centre, Mumbai

Introduction: The identification of the Bcr-Abl protein as pivotal in

neoplastic transformation of multipotent hematopoietic cells in chronic

myeloid leukemia was a landmark observation. This has been exploited

to design specific drugs, especially imatinib, that inhibit tyrosine kinase

enzyme activity. The strategy has translated in achieving responses

never encountered earlier in CML. However resistance has emerged

which may be innate or acquired secondary to amplification or kinase

domain mutation of BCR-ABL, which prevent imatinib binding.

Therefore additional targets for therapy need to be identified. Our study

looked into the differential expression of proteins and phosphoproteins

in neutrophils of CML patients. Materials & Methods: We generated

proteomic profile of neutrophils from CML patients (n = 15) and

healthy controls (n = 15) by two dimensional gel electrophoresis

(2DGE) and phosphoproteomic profile by immunostaining of the

western blots of 2D gels with phosphoserine/threonine/tyrosine anti-

body. The differentially expressed as well as phosphorylated proteins

were identified by mass spectrometry. Results: 26 differentially

expressed proteins in the total lysates of neutrophils from CML patients

as compared to those from controls were identified. Four phospho-

proteins showed differential phosphorylation. These proteins are under

review as potential therapeutic targets. Conclusions: Our preliminary

results suggest differential proteomics and phosphoproteomics in CML

which may serve as potential target for therapy in the future.

Abstract P 102

A Comparative Study of Hasford Scoring System with Sokal
Index in Denovo Cases of CML in a Tertiary Care Institute

SK Sinha, Simanti Sinha, PK Mandal, NK Bhattacharya,

S Roychoudhury, A Pandey

Department of Pathology, Calcutta Medical College, Kolkata

Introduction: CML is a common myeloproliferative disorder. Based

on clinical and hematological parameters, two prognostic scoring

systems, i.e. Hasford and Sokal scoring systems, are available, to

predict survival duration of CML patients on imatinib therapy. Our

study’s objective is to compare Hasford score with Sokal index as a

prognostic indicator for denovo CML patients on therapy. Materials
& Methods: This is a retrospective study with a study period of

60 months. Out of 89 cases who attended our hospital, 20 cases had

already received treatment elsewhere. So we included 69 denovo

cases. For each patient, at presentation, scoring was done as per

Hasford and Sokal index, and Philadelphia chromosome analysis was

done by FISH. Thereafter, hematological parameters were assessed 3

monthly and Q-PCR was done yearly. 3 patients were lost during

follow-up. 66 cases were followed up till 60 months. Results: Out of

these 66 patients, the number of patients belonging to low, interme-

diate and high risk categories are 21,33,12 respectively by Hasford

score and 12, 32, 22 respectively by Sokal index. 9 patients, who had

been categorized into high risk group by Sokal index but intermediate

risk group by Hasford score, have shown better survival possibility as

monitored by hematological and cytogenetic parameters. 10 cases,

categorized into intermediate risk group by Sokal index but low risk

group by Hasford score, are doing well till date. Conclusions: This

study shows that Hasford score predicts survival of patients better

than Sokal index. However, multicentric study over a large population

is needed to give the final verdict.

Abstract P 103

Tyrosine Kinase Domain Mutations in Chronic Myeloid
Leukemia (CML) and Its Co-Relation with the Prognosis
of the Disease

Shantashri Vaidya, BR Vundinti, F Jijina1, Kanjaksha Ghosh

National Institute of Immunohaematology (ICMR) 13th Floor,

K.E.M. Hospital Campus, Parel, Mumbai 12; Department

of Haematology1, K.E.M. Hospital, Parel, Mumbai 12
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Introduction: One of the most common mechanisms of imatinib

resistance is mutations in the BCR/ABL Kinase domain (KD). We

have recently designed a detailed follow-up study to determine

mutations in KD of BCR/ABL in Indian CML patients (naı̈ve and

Imatinib resistant) which would give a better understanding of disease

pathology in India Materials & Methods: 59 CML patients, naı̈ve

and resistant, were screened for KD mutations by direct sequencing.

Results: Of 34 naı̈ve patients, 2 showed exon 7 deletion, an alter-

native splicing mechanism independent from the occurrence of

resistance. In 25 imatinib resistant patients, 7 point and 3 insertion/

deletion mutations were revealed. In resistant group, certain muta-

tions of P-loop (G250E, M244V) and Catalytic domain (E355G,

F359I) were overcome by dose escalation to 800 and 600 mg/day

respectively. Mutations highly resistant to imatinib were K247E,

Y253F of P loop, T315I of imatinib binding region. 35 bp insertion of

intron at exon 8–9 splice junction and tri-nucleotide insertion (GAA)

at 357 in catalytic domain altered imatinib binding, leading to resis-

tance even at 800 mg/day and 600 mg/day respectively. 185 bp

deletion of activation loop from amino-acid D363-W423 had no

effect on prognosis and patient surprisingly responded well at the

dose of 400 mg/day of imatinib. Deletion of activation loop might

have rendered the protein non-functional, as the loop is critical for the

control catalytic activity. To the best of our knowledge, latter two

mutations described are novel. Conclusions: Our study could identify

two novel mutations. The screening of mutations has an important

role in drug resistant patients, as the therapy protocols can be

modified.

Abstract P 104

The Spectrum of Chronic Myelogenous Leukemia in Pediatric
and Adolescent Population

Anita Tahlan, P Bhatia, N Varma, J Binota, MUS Sachdeva, J

Ahluwalia, R Das, D Bansal1, P Malhotra2, RK Marwaha1, S Varma2

Department of Hematology; Department of Pediatrics Hemato-

Oncology1; Department of Internal Medicine2, PGIMER, Chandigarh

Introduction: Chronic myelogenous leukemia (CML) is a rare

disease in children, accounting for 2–3% of leukemias in children

and adolescents, with an annual incidence of 1 case per million

children in western countries. Materials & Methods: The study

was conducted retrospectively over a 2-year period, at PGIMER,

Chandigarh. Twenty patients below the age of 18 years were

included in the study. Their hematological profiles along with the

bone marrow findings were analyzed. Cytochemical staining for

Leucocyte alkaline phosphatase (LAP) was done in all cases. The

stage of the disease (chronic phase, accelerated phase, blast crisis)

was classified accordingly. The diagnosis of CML was confirmed

by cytogenetics and molecular analysis. Results: Out of 20 chil-

dren, 16 were below 10 years (80%).Of these 10 (50%) were males

and 10 (50%) females. The total leucocyte count ranged from 20.7

to 537.9 9 109/l (median 156.65). The platelet count ranged from

70 to 924 9 109/l (median 425.5). The LAP score ranged from 01

to 162 (median 9.5). Amongst 20 children 19 presented in chronic

phase, and remaining one case presented in blast crisis (megak-

aryocytic). Cytogenetics was performed in 13 patients of which 11

were positive for Philadelphia (Ph) chromosome. A b3a2 transcript

was observed in 9 patients (45%), and 11 patients showed b2a2

transcript (55%). Conclusions: CML is very rare below 10 years of

age, however it should be considered in children and adolescents

with a high total count.

Abstract P 105

Fluorescence In Situ Hybridization Study of Patterns of BCR/
ABL1 Fusion in Chronic Myeloid Leukemia at Presentation

Poonam P Jain, M Parihar, U Sitaram, R Ahmed1, A Abraham1,

A Viswabandya1, B George1, V Mathews1, A Srivastava1,

VM Srivastava2

Department of Cytogenetics, 1Haematology, 2Pathology, Christian

Medical College, Vellore

Introduction: In chronic myeloid leukemia (CML), the t(9;22)

(q34;q11.2) results in the formation of a BCR/ABL1 fusion gene.

Fluorescence in situ hybridization (FISH) analysis at presentation can

confirm this change and also show whether the signal patterns are

typical or atypical. The latter may be associated with a worse prog-

nosis or disease progression. We describe the BCR/ABL1 fusion

signal patterns in 1,065 patients with CML at presentation. Materials
& Methods: Interphase FISH was performed on all patients diag-

nosed/suspected to have CML seen at the Department of

Haematology, Christian Medical College, Vellore, between April

2004 and December 2010, using fixed cell suspensions of peripheral

blood or bone marrow and a dual colour, dual fusion BCR/ABL1

probe (Abbott Vysis). An average of 200 cells was counted at 1,0009

magnification by two independent observers using a fluorescence

microscope and Isis software. Results: The signal patterns of 1,065

BCR/ABL1 fusion positive patients are provided in Table 1. Con-
clusions: The distribution of FISH signal patterns is similar to the

findings reported in smaller series except for a slightly higher number

of patients with an additional Philadelphia chromosome in our study.

An additional Philadelphia chromosome is indicative of clonal evo-

lution. In patients with low or borderline values for atypical single

fusion, use of an extra signal or tricolour fusion probe would help to

differentiate between artefactual co-localisation and true fusion. We

find FISH a practical tool for the diagnosis and follow-up of patients

with CML receiving treatment with tyrosine kinase inhibitors as

compared to RT-PCR.

Table 1 Normal signal pattern: 2R2G R red, chromosome 9; G green, chromosome 22

Signal pattern Interpretation Number

(%)

Typical positive signal pattern*

B. 2 F(derivative chromosomes 9 and

22) 1R 1G (normal

chromosomes 9 and 22)

t(9;22) 801 (74)

Atypical positive signal patterns

C. 1F 1R 1G** t(9;22) with submicroscopic deletions on

chromosome 9q, 50 of ABL1 and on

chromosome 22q, 30 of BCR

112 (10)

D. 1F 1R 2G*** t(9;22) with deletions on chromosome 9q,

50 of ABL1
44 (4)

E. 1F 2R 1G*** t(9;22) with deletions on chromosome 22q,

30 of BCR
28 (2.5)

F. 3F 1R 1G* t(9;22) with additional Philadelphia

chromosome
70 (6.5)

G, IF 2R 2G Variant (three- or four-way) translocations 10 (1%)

* Cut offs for positive values

* Two or more interphase cells/two metaphases

** [20 interphase cells/two metaphases

*** [10 interphase cells/two metaphases
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Abstract P 106

Does Socio-Economic (SE) Status Affect Response to Imatinib
in Patients with CML? A Single Institutional Study

Shipra Bhargava, P Sharma, OS Rathore, S Goel, B Malhotra,

H Malhotra

Birla Cancer Center, SMS Medical College Hospital, Jaipur

Introduction: CML is a common and challenging disease in the

developing world with patients presenting at an earlier age with more

advanced disease. SE factors play a significant role in therapy and

disease monitoring decision making and may impact on response

rates and prognosis. The objectives of the present retrospective study

were to evaluate whether SE status (as assessed using the Kup-

puswamy’s classification) is associated with more advanced disease at

diagnosis and the impact of the same on molecular responses to

Imatinib. Materials & Methods: This study was a retrospective

analysis of 211 patients from Birla Cancer Center, SMS Medical

College Hospital, Jaipur. An attempt was made to track the original

hematology reports of all patients to determine the Sokal score at

diagnosis. Questionnaire was designed to assess the Kuppuswamy’s

SE status and administered to patients. Molecular responses were

assessed by RQ-PCR. Definition of molecular response was as fol-

lows: CMR (complete molecular response): bcr-abl/abl: 0, MMR

(major molecular response): bcr-abl/abl: \1 and PMR (partial

molecular response): bcr-abl/abl: [1. Results: There were a total of

211 patients of CML on IM, 143 (67.78%) males and 68 (32.22%)

females. Mean age at presentation was 36 years with maximum

number of cases (26.54%) between ages 30 and 39 years. Majority of

the patients belong to the lower (49.76%) and middle class (41.70%)

with only 5.22% being in the upper class. 55.93% of patients in lower

SE class has high Sokal risk at diagnosis as compared with 33.94% of

patients in middle class and 6.78% of upper class. 41.90% patients in

lower SE class achieved a CMR as compared to 57.95% patients on

the middle class. Conclusions: Even though the present work suffers

from some of the problems which all retrospective studies have

missing data, some conclusions can be drawn from the same. Two-

third of patients were males, maximum no. of patients in age group

30–40 years. The majority of patients attending the oncology out-

patient department of a government hospital are in the lower SE

classes. These patients probably have more advanced disease at pre-

sentation because of late consultation and late diagnosis. As a

consequence of this late diagnosis and more advanced disease at

presentation, the response rates to treatment are also lower. Overall

49.76% of patients were in poor SE class, 41.70% in middle and only

5.22% in upper class. In the lower SE class, 55.93% patients had high

Sokal scores at presentation. 41.90% patients in lower SE class

achieved a CMR as compared to 57.95% patients on the middle class.

The present study highlights some to the problems of treating patients

of CML in India. SE class possibly adversely affects outcomes.

Abstract P 107

Dasatinib or Imatinib (IM) in Newly Diagnosed Chronic Myeloid
Leukemia in Chronic Phase (CML-CP): Two-Year Follow Up
from DASISION

Tapan Saikia, H Kantarjian1, NP Shah2, JE Cortes1, M Baccarani3,

MB Bradley-Garelik4, C Zhu4, A Hochhaus5

Prince Aly Khan Hospital, Mumbai; 1University of Texas M.

D. Anderson Cancer Center, Houston, TX; 2University of California,

San Francisco, San Francisco, CA; 3University of Bologna, Bologna,

Italy; 4Bristol-Myers Squibb, Wallingford, CT; 5Universitätsklinikum

Jena, Jena, Germany

Introduction: Dasatinib, 325-fold more potent BCR-ABL inhibitor

than imatinib in vitro, is an established second-line treatment for

patients with CML-CP post imatinib failure. Dasatinib has recently

been approved in India for first-line treatment of CML-CP patients

based on DASISION trial. Materials & Methods: Among 519

treatment naı̈ve patients with CML-CP randomized to dasatinib

100 mg QD (n = 259) or imatinib (IM) 400 mg QD (n = 260), 95

(18%) were from India. Primary endpoint was confirmed CCyR

(cCCyR) rates by 12 months. Results: Overall in this study, Dasatinib

demonstrated significantly higher cCCyR rates than IM by 12 months

(77% vs. 66%, P = 0.0067). After 28.1 months’ median follow-up

(range 0.1–40.1), 77 and 75% remained on dasatinib and IM

respectively. 24-month rates for dasatinib v IM were: cCCyR 80% v

74%; CCyR 86% v 82%; MMR 64% v 46%, P \ 0.0001, CMR4.5

17% v 8%; with shorter times to achieve CCyR/MMR for dasatinib

than IM (P \ 0.0001). 6 (2.3%) on dasatinib, and 13 (5%) on IM

transformed to AP/BP CML. Grade 3/4 nonhematologic AEs were

0–1% in both arms. Pleural effusions seen only with dasatinib (13.6%

grade 1/2, 0.8% grade 3) did not seem to impact efficacy, and was

managed with dose interruption/reduction, diuretics, corticosteroids

and therapeutic thoracocentesis. Most cytopenias with dasatinib

occurred within the first year. Dasatinib treatment was associated with

few discontinuations due to toxicity. Conclusions: At 24 months,

dasatinib showed higher responses than IM with tolerable safety

profile, supporting first-line dasatinib use in newly diagnosed CML-

CP patients.

Abstract P 108

Prospective Study of Ten Cases of Polycythemia Vera for Two
Years

Surabhi, B Pati, J Rath, S Sethy, R Jena

Department of Clinical Hematology & Pathology, S.C.B. Medical

College, Cuttack, Orissa

Introduction: Polycythemia vera (PCV) is a chronic myeloprolifer-

ative neoplasm characterised by increased red blood cell production

independent of the mechanism that regulate erythropoiesis. Case
study: Ten cases of PCV diagnosed as per W.H.O. criteria 2008 were

enrolled into the present prospective study. JAK2 mutation was

reported in 8 cases. Results: Splenomegaly was present in 70%.

Headache in 60% cases. Thrombosis in 20% cases. 8 patients were

managed satisfactorily with phlebotomy and cytoreductive therapy. 2

patients didn’t require any treatment. No mortality was reported at the

end of 2 years of study. Conclusion: Polycythemia vera presents with

various clinical manifestations. However the overall mortality and

morbidity varies widely.

Abstract P 109

Immunophenotypes in CML Blast Crisis: A Retrospective
Analysis

Vikram Narang, Sandeep, MUS Sachdeva, R Das, J Ahluwalia,

N Verma

Department of Hematology, Postgraduate Institute of Medical

Education and Research, Chandigarh

Introduction: Chronic myeloid leukemia (CML) is a myelopro-

liferative disorder that results from the clonal expansion of a
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pluripotent stem cell, characterized by the Philadelphia chromo-

some (Ph). The clinical course of CML is generally biphasic,

representing an initial chronic phase (CP) and a subsequent blast

crisis (BC), which is an inevitably terminal event. The aim of this

retrospective analysis was to analyze the immunophenotypes of

patients with CML blast crises diagnosed in Postgraduate Institute

of Medical Education & Research, Chandigarh in the past four

years (January 2007–August 2011). Results: A total of ten CML

blast crises cases were analyzed. All the cases diagnosed were

classified as myeloid and none was of lymphoid lineage. Three

cases exhibited only myeloid lineage expression with CD 13, CD33

and Anti MPO positivity. One case was classified into myelo-

monocytic leukemia with CD 14, CD 64 and 11c positivity. In

addition, megakaryocytic differentiation was noted in three cases,

monocytic and erythroid differentiation in one case each. Biphe-

notypic pattern with additional CD19 expression was noted in one

of the cases. One case of undifferentiated (CD2, CD7 and HLADR

positive) leukemia was also noted. Conclusion: Thus we believe

that immunophenotyping is valuable in differentiating between

blasts and assigning lineage which can be easily missed on mor-

phology and cytochemistry.

Abstract P 110

Detection of BCR-ABL Fusion Protein in Chronic Myeloid
Leukemia Patients by Fluorescence in Eastern Indian Population

Swati Dasgupta, U Ray, S Mukhopadhyay, J Basak,

A Mukhopadhyay

Netaji Subhas Chandra Bose Cancer Research Institute, Kolkata

Introduction: The Philadelphia (Ph) chromosome was the first

chromosomal aberration that was found in chronic myeloid leu-

kemia (CML). The Ph chromosome is one partner in the reciprocal

translocation between chromosomes 9 and 22, t(9;22) (q34;q11).

This translocation leads to the formation of the fusion protein

BCR-ABL. So far the BCR-ABL aberration has been detected by

cytogenetics, FISH or PCR, which are time consuming and require

special facilities. In the present study we have introduced a simple

flow cytometric fluorescent bead assay techniques for detection of

BCR-ABL fusion protein. Materials & Methods: Test Specimens:

229 CML patients (Newly diagnosed patients: 80, Previously

treated Patients: 149 [follow-up]), adult CML 227, pediatric CML

2. Cell Lysate was prepared as per standard protocol using Ficoll-

Paque medium and several washing buffers with PBS and 5%

FBS. Each of lysate was added to BCR-ABL Capture Beads and

BCR-ABL detection reagent which combined with fluorescent

probs. Tube contents were resuspended with wash buffers. Sam-

ples were analyzed in FACS Calibur (Dual laser, four colour

flowcytometer) which can detect and measure fluorescence

emerged from the fluorescent dye tagged antibodies bound with

BCR-ABL protein. Results: Among 229 cases concordance was

best obtained in CML cases where 76 cases were positive for BCR

ABL by flow cytometric bead assay. Bead assay is far quicker

(takes approx 4 h only) than FISH assay and other conventional

assay techniques and costs less also. Conclusions: We conclude

that the flow cytometry immunobead assay is a faster and easier,

reliable and convenient adjuvant technique for specific detection of

BCR ABL proteins in Leukemic cells and shows promise for

serial evaluation of patients undergoing treatment. The main

advantage of the immunobead assay is not dependent on the

breakpoint position in the bcr gene.

Abstract P 110 A

Response assessment to Imatinib mesylate in patients
with Chronic Myeloid Leukemia

P Sathish Kumar, P Malhotra, N Varma1, V Suri, A Khadwal,

S Varma

Departments of Internal Medicine and 1Hematology, Postgraduate

Institute of Medical Education and Research, Chandigarh-160012

Introduction: Imatinib mesylate (IM) is the currently approved first

line therapy for chronic myeloid leukemia (CML). However there is

lack of data on the timings of achieving haematological and cytoge-

netic remission in Indian population. The response and outcome in

newly diagnosed CML patients on IM 400 mg daily was evaluated.

Materials & Methods: A prospective study of all newly diagnosed

adult patients of CML on IM were included in the ongoing study from

January 2011 and evaluated for response. Results: All patients

registered at the hematology clinic, PGIMER, since January 2011

were included in the study. Of 79 patients 68 were in chronic phase

(CP), 7 were in accelerated phase (AP) and 4 were blast crisis (BC).

IM was started at a dose of 400 mg daily. On follow up at 3 months 1

patient died of pneumonia and 13 patients were lost to follow up,

63(96.9%) patients achieved complete haematological response

(CHR), among them 41(97.6%) were males and 22(95.7%) were

females. 2 (3.1%) patients one each from male and female failed to

respond to therapy. The average time to achieve CHR was 4.13 weeks

(95% CI is 3.5-4.7 weeks). There is no significant association between

Sokals score and time to achieve CHR (r = 0.17). Conclusions: The

response rate with IM is 96.9% among CML patients with average

time to achieve CHR being 4.1 weeks.

Abstract P 111

Peritoneal Carcinomatosis Due to Ovarian Adenocarcinoma
in a Case of Idiopathic Myelofibrosis on Hydroxyurea

Deepesh Lad, A Khadwal, P Malhotra, S Varma

Department of Internal Medicine, Postgraduate Institute of Medical

Education and Research, Chandigarh

Introduction: Myelofibrosis is a chronic myeloproliferative neo-

plasm in which there is significant extramedullary hematopoiesis.

Primary Myelofibrosis is a diagnosis of exclusion when secondary

causes of bone marrow fibrosis due to nonneoplastic or neoplastic

conditions including metastatic cancer have been excluded. Ascites in

myelofibrosis has previously been reported due to peritoneal implants

of extramedullary hematopoietic tissue. Other causes of peritonitis

due to spontaneous bacterial peritonitis or splenic subcapsular

bleeding have also been seen. We report a case where the patient

presented 3 years after the diagnosis of idiopathic myelofibrosis with

ascites proven to be peritoneal carcinomatosis due to an ovarian

adenocarcinoma. Case Details: A 52 year elderly lady with symp-

toms of easy fatigability and left upper quadrant pain 3 years back

was on evaluation found to have mild anemia, leucocytosis and mild

splenomegaly. Bone marrow showed reduction in all three hemato-

poietic elements, 3+ reticulin and LAP score of 240 consistent with

the diagnosis of Myelofibrosis. Cytogenetics for Philadelphia chro-

mosome was negative however RTPCR for JAK2V617F mutation

was positive. Based on these results a diagnosis of idiopathic mye-

lofibrosis was made in this patient. She was given cytoreductive

treatment with Hydroxyurea for the past 3 years following which her

complete blood counts remained in the normal range. This time she

presented with rapidly progressive abdominal distension and pedal

edema of 1 month duration. Clinical examination revealed free fluid
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in the abdomen confirmed on an ultrasound abdomen. An ascitic fluid

cytology was positive for adenocarcinoma. A CECT abdomen was

done to find the primary malignancy, which revealed peritoneal car-

cinomatosis with the left ovary seen merging with peritoneal deposit.

She is planned for cisplatin based chemotherapy as a palliative

measure. Conclusion: It is important to rule out metastatic neoplasms

when considering the diagnosis of idiopathic myelofibrosis. The

leukemogenic potential of Hydroxyurea is still unclear. This to our

knowledge is the first case report of ovarian malignancy developing in

the course of Idiopathic myelofibrosis on Hydroxyurea.

Abstract P 112

Unusual Presentation of Fibrotic Stage of Myelodysplastic/
Myeloproliferative Neoplasms

Nigabh Gulati, V Shrivastava, H Chandra, DS Gaur

Department of Pathology, Himalayan Institute of Medical Sciences,

Dehradun

Introduction: Myeloproliferative diseases (MPDs) are a heterogenous

group of disorders characterized by cellular proliferation of one or

more hematologic cell lines in the peripheral blood and bone marrow.

According to the French–American–British (FAB) classification,

chronic myeloproliferative disease consist of 4 diseases: chronic

myelogenous leukemia (CML) polycythemia vera (PV), essential

thrombocythemia (ET), and agnogenic myeloid metaplasia (AMM),

which is also known as myelofibrosis (MF). Case Report: We hereby

report a case of myeloproliferative disorder with increased monocytes

and presence of dyshematopoiesis. A 40 years old man presented to

Himalayan hospital with high grade intermittent fever of 3 months

duration followed by abdominal discomfort and generalized weakness

of 1 week duration. Physical examination revealed cervical lymph

nodes on the right side along with mild splenomegaly. Investigations,

revealed an abnormally high TLC (252,000/cu mm), and presence of

immature cells. Hypercellular Bone Marrow showed proliferation of

Myeloid and monocytoid lineage as well as presence of dyshemato-

poiesis. Bone marrow biopsy showed presence of grade 1 to grade 2

Reticulin Fibrosis. BCR-ABL report was indeterminate. JAK 2 V617F

mutation reports were absent. The morphological findings of presence

of dyshematopoiesis and increased monocytes as well as indeterminate

BCR–ABL mutation rules out CML. Alternate differential diagnosis

of atypical CML or CMML (in Fibrotic Stage) were suggested.

Myelodysplastic Syndromes

Abstract P 113

Promoter CpG Methylation of SOCS-1 Gene in Myelodysplastic
Syndromes and Its Relationship to Clinical Features

Rekha Chaubey, S Sazawal, M Mahapatra, R Saxena

Department of Hematology, All India Institute of Medical Sciences,

New Delhi, India

Introduction: MDSs are clonal hematologic disorders that frequently

represent an intermediate disease stage before progression to AML.

Studies on SOCS1 methylation in MDS are very limited. It is observed

that the biology of MDS patients from India is different from the West.

In view of this, we evaluated the methylation status of SOCS1 in a series

of 100 MDS patients. Materials & Methods: DNA was extracted from

BM/PB of the patients. Bisulphite modified DNA was amplified by

Methylation Specific PCR. Results: A total of 100 patients were

included, M:F ratio was 2:1, median age 48 years (range 9–84 years);

median TLC-4.5 9 109/l, range 0.8–38.2 9 109/l; median platelet

count 83 9 109/l, range 0.1–372 9 109/l, Median Hb 6.1 g/dl, range

3–13.3 g/dl, were studied. The distribution of the patients were as

follows: RA-49, RARS-06, del5q-06, MDS U-01, RCMD-10, RCMD-

RS-01, RAEB-I-10, RAEB-I-RS-01, RAEB-II-16. Disease progression

was found in 21 patients. Cytogenetic data was available for 51 patients.

Aberrant methylation was detected in 53/100 (53%) patients and was

more frequent in patients with high risk MDS than in those with low-

risk (62% vs. 37% P = 0.000). Median follow-duration was

45 months. There was a significant difference in the overall survival of

the patients with and without SOCS1 methylation (P = 0.000). Con-
clusion: This is the first report from India to demonstrate the clinical

relevance of SOCS1 methylation in MDS. This study suggests that it

may play an important role in the pathogenesis of MDS.

Abstract P 114

Outcome of Juvenile Myelomonocytic Leukemia: A Single Centre
Experience

Mohammed Ramzan, SP Yadav, V Dua, A Sachdeva

Pediatric Hematology Oncology & BMT Unit, Department

of Pediatrics, Sir Ganga Ram Hospital, New Delhi

Introduction: Juvenile myelomonocytic leukaemia (JMML) is a rare

myelodysplastic-myeloproliferative disease usually presenting in

early childhood. Materials & Methods: Records of children pre-

senting with leukemia from Sept 2006 to August 2011 were

retrospectively reviewed to analyze the presenting features and

treatment outcome of JMML. Results: Out of 287 cases of leukemia

diagnosed during the study period, 6 had JMML. Male to female ratio

was 1:1. Median age of presentation was 10 months (range: 2–96).

All patients had fever, abdominal distension and massive hepato-

splenomegaly. Median hemoglobin, TLC, platelet count were 7.5 g/dl

(range: 5.5–12.2), 60,350/mm3 (45,700–103,000) and 37,500/mm3

(15,000–66,000) respectively. Median of immature granulocyte ser-

ies, absolute monocyte count and blast in peripheral smear were

11.5% (range: 5–35), 12,586/mm3 (3,656–18,612) and 5.5% (4–10)

respectively. Monosomy 7 was present in 1 case and HbF was

increased in 3. BCR-ABL was negative in all. Two patients were lost

to follow-up, one child died due to tumor lysis after receiving one

dose of cytarabine. One with Down’s syndrome was simply observed

and recovered spontaneously. Two patients were given daily

hydroxyurea, 1 is in partial remission with a follow up of 18 months

and another underwent matched sibling donor transplant after

6 months. Their TLC, hepatosplenomegaly and requirement for blood

products decreased. Only one patient reached curative stem cell

transplant and doing fine day + 130 of follow up. Conclusions: Most

patients do not reach transplant in the developing world due to either

economic constraints or death. Though no standard chemotherapy

guidelines are present for JMML, hydroxyurea had valuable role to

improve survival.

Abstract P 115

Deletion 5q in a Patient with Myelodysplastic Syndrome: A Case
Report

Arjun Law, P Malhotra, J Ahluwalia1, N Varma1, V Suri, S Jain,

S Kumari, R Das1, S Varma

Department of Internal Medicine; 1 Department of Hematology,

Postgraduate Institute of Medical Education and Research,

Chandigarh, 160 012
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Introduction: Myelodysplastic syndromes are a diverse group of

disorders characterised by ineffective and dysplastic haematopoiesis.

These conditions have varying degrees of risk of transformation to

acute leukaemias. Morbidity in these conditions is due of chronic

depletion of all cell lines and the resulting complications. Cytogenetic

analysis is important in these conditions as it may influence the

treatment decisions and provide prognostic information. In particular,

the presence of deletion of 5q is associated with improved response to

lenalidomide. We present a 70 year old male with myelodysplastic

syndrome and 5q deletion. Case Report A 70 year old male was

admitted with a history of fever for 1 month and progressive fatigu-

ability. Examination revealed pallor, hepatomegaly 3 cm below

right costal margin and splenomegaly 8 cm below left costal

margin. Investigations showed Hb 8.1 gm/dl, TLC 4,500/mm3, DLC

P32L64M2E1B1 and platelets 22,000/mm3. Bone marrow aspiration

and trephine biopsy revealed features of dysplasia in addition to

multiple areas of fibrosis and 9% blasts. In view of the clinical picture

and bone marrow findings a diagnosis of myelodysplastic syndrome

with secondary myelofibrosis was made. Cytogenetic analysis was

done and the patient was negative for JAK2 mutation and BCR-ABL

transcripts however FISH for deletion 5q was positive. The patient

was managed with intravenous antibiotics for urinary tract infection

and received three packed cell transfusions during admission. In view

of the presence of 5q deletion the patient was started on lenalidomide

5 mg per day with the plan to increase the dose once platelet counts

show improvement. Conclusions: 5q is a specific type of MDs

associated with thrombocytosis and a good response to lenalidomide

based chemotherapy. However, occasionally, patients may have

thrombocytopenia as was seen in this patient. It would be interesting

to know the response to lenalidomide in this patient. The patient has

been advised regular follow up.

Plasma Cell Disorders

Abstract P 116

Cytogenetic Analysis Helps Identification of Prognostic Groups
in Multiple Myeloma: The Experience from India

Pratibha Kadam Amare, H Jain, S Nikhalje, M Sengar,

H Menon1, N Inamdar2, P Subramaniam3, Y Badri3, R Nair1

Cancer Cytogenetics Laboratory, Department of Medical Oncology1,

Department of Biochemistry2, Hematopathology Laboratory3,

Tata Memorial Hospital, Mumbai

Introduction: Specific genetic aberrations in multiple myeloma

(MM) have disclosed their prognostic significance. In comparison

with conventional karyotyping, fluorescence in situ hybridization

(FISH) could efficiently detect various genetic changes in non-cycling

plasma cells in 50–90% of MM cases. The present studies were

undertaken to evaluate the prevalence, clinical relevance of cytoge-

netic abnormalities with an approach to implement the information in

the diagnosis and disease management of de novo MM in our group

of patients. Materials & Methods: A total of 200 patients were

studied by interphase- and metaphase-FISH. Results: Of 200, 131

cases (65%) showed cytogenetic changes. The incidence of chromo-

some 13 aberrations, TP53 deletion, IgH translocations and

hyperdiploidy was 36, 8, 44 and 61% respectively. Low prevalence of

t(11;14):IgH-CCND1 XT (8%) and higher frequency of t(4;14): IgH-

FGFR3 (21%) in our series was an interesting observation probably

due to ethnic diversity. Clustering of chromosome 13 aberrations and

IgH translocations in non-hyperdiploidy with poor risk clinical and

laboratory features confirmed prognostic significance of ploidy in

MM. Non-hyperdiploid chromosome 13 aberration group and non-

hyperdiploid variant IgH translocation specifically t(4;14):IgH-

FGFR3, t(14;16):IgH-MAF group were found to be high risk groups

due to their significant correlation with high serum b2 microglobulin,

increase in plasma cells and advanced stage of disease. Conclusions:
The high risk cytogenetic groups along with gene expression profile

should be explored to develop risk adapted treatment strategies for

better management of disease.

Abstract P 117

Clinical Study of Multiple Myeloma from a Single Institute

Damodar Das, PK Gogoi, A Agarwal, Jina Bhattacharyya

Department of Hematology, Gauhati Medical College, Guwahati,

Assam

Introduction: Multiple myeloma is not uncommon in India (inci-

dence) even though there is very limited data from this part of the

world. The aim of the present study is to look into the various clinical

aspects of disease. Materials & Methods: It is a retrospective study;

the study period is from June 2007 to July 2011. All the cases

diagnosed as Multiple Myeloma as per the standard diagnostic criteria

were taken up for the study. Results: A total of one hundred cases,

were registered in the OPD during the past 5 years out of total no of

7,860 registered cases during this period. The median onset age was

58 years with an average of 55–65 years. The ratio of male to female

was 2.5:1 the. The main presenting symptoms were bone pain (60%)

and fatigue (50%), followed by infection (20%) and bleeding (6%).

The paraprotein typed was defined in all the cases. 47.1% were IgG

type followed by IgA type (23.9%), light chain type (20.6%). IgD

type was identified in 3.2%, biclonal type in 0.97%, IgM type in

0.55% and nonsecretory type in 3.87% of patients. Level of M-protein

varied from lower than 1.0 g/dl in 18% of patients and was lower than

3 g/dl in 43% of cases. 8% of patients had MGUS and 3% of patients

had smoldering MM. Amyloidosis was seen in 5% of cases, CRF was

the presenting feature in 18% of cases. Cord compression was seen

8% of cases and 28% of patients had hypercalcemia. Karyotping was

carried out in 44 no of cases; 61.4% were normal karyotype, followed

by hypodiploidy (11.95%), hyperdiploid (8.8%). Complex karyotypes

were seen in 15.9% of patients. None of the cases had 13p deletion.

Patients were treated with MP, Lenolidomide + Dexa, Bortizo-

mib + Dexa regimens. 12 No of patients died; cause of death being

sepsis and renal failure. All patients needed aggressive supportive

care. Conclusions: Our patients presented with varied symptoms and

signs. Although the one hundred cases studied in the present series in

just over 4 years, an actual clinical study over a much longer period

of time will be more informative, valuable and significant.

Abstract P 118

Spectrum of Monoclonal Light Chain Gammopathies: A 5 Year
Institutional Experience

Mir Sadaqat Hassan Zafar, S Sinha, M Bhargava

Department of Hematology, Sir Ganga Ram Hospital, New Delhi

Introduction: Monoclonal light chain gammopathies constitute a

relatively uncommon subset of Plasma cell neoplasms character-

ized by exclusive secretion of single, homogeneous light chain

immunoglobulins but no associated heavy chain or complete immu-

noglobulins. It includes cases of light chain multiple myeloma

(LCMM), amyloidosis (AL) and light chain deposition disease

(LCDD). The diagnosis of light chain diseases can be quite chal-

lenging. The clinical course is usually more aggressive with higher
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incidence of renal failure. Materials & Methods: 103 cases of

plasma cell neoplasms were retrospectively evaluated from January

2007 to September 2011. Out of these, 8 cases were diagnosed as

monoclonal light chain gammopathies. Results: Of eight cases of

light chain gammopathies, four were LCMM, two were AL and

remaining two belonged to LCDD. 5 patients presented with renal

failure (2 LCDD and 3 LCMM), one with spontaneous splenic rupture

(AL), one with chronic diarrhea (AL) and one with sclerotic bone

legions (LCMM). Six cases were of kappa light chain type (2 LCDD,

3 LCMM and 1 AL), while two were lambda light chain type (1 AL

and 1 LCMM). In all the cases light chains were detected on urine

immunofixation electrophoresis except one with LCMM which was

detected on serum immunofixation electrophoresis. Six patients had

plasmacytosis[or =10% in bone marrow (3 LCMM, 2 LCDD and 1

AL), out of which 2 patients (AL and LCMM) had anaplastic mor-

phology, two patients (LCDD and LCMM) had atypical morphology

and one patient (LCMM) had significant number of immature and

binucleated plasma cells. Conclusions: Monoclonal light chain

gammopathies require high index of clinical suspicion as the clinical

presentation may vary from case to case. A multipronged approach

using bone marrow examination, immunofixation electrophoresis,

serum free light chains assay and histopathological examination

wherever applicable, facilitates precise diagnosis.

Abstract P 119

Profile of Serum Immunofixation Electrophoresis in Multiple
Myeloma: A Study in a Tertiary Care Centre

Jeevan Kumar, AF Khan, V Kumar, M Bhargava

Department of Hematology, Sir Ganga Ram Hospital, New Delhi

Introduction: There is paucity of Indian data on immunofixation

electrophoresis (IFE) in multiple myeloma. The M protein is a hall-

mark of multiple myeloma; 97% of myeloma patients have either an

intact immunoglobulin or a free light chain that can be detected

by protein electrophoresis or IFE studies of the serum or urine.

Materials & Methods: This is a retrospective analysis of 39 multiple

myeloma patients investigated at Sir Ganga Ram Hospital, New Delhi

from 2007 to 2011 in whom results of IFE were available. Samples

were collected from patients at various stages of the disease and

therapy, ranging from initial presentation to remission after therapy to

relapse. Samples were analyzed for protein electrophoresis and IFE

by using Beckman paragon/SAS-1, Helna Biosciences. An attempt

was made to see a correlation, if any, between IFE results and bone

marrow findings. Results: Out of 39 patients, 29 were male and 10

were female. Mean age of patients was 62.56 years (range

37–83 years). Commonest pattern of IFE observed was IgG-kappa

(31%) and IgG-lambda (31%). For IgA, lambda light chain was more

frequent (13%) than kappa (5%). IgM-kappa was seen in one patient

(2.5%). For light chains alone, kappa light chain was more frequent

(10%) than lambda light chain (2.5%). Biclonal bands were seen in

5% cases [IgG-lambda with lambda light chain (2.5%); IgA-lambda

with lambda light chain (2.5%)]. At different points during the course

of the disease with or without therapy, M band [3 g was present in

48.7% cases and Plasma cell [10% was present in 82% cases.

Conclusions: No correlation was seen between the presence of

immature plasma cell/plasmablasts with the patterns of IFE. In

comparison to western data where IgG-kappa is more frequent than

IgG-lambda, present study showed that IgG-kappa and IgG-lambda

were equally frequent. In addition IgM was seen to be more common

(2.5%) as compared to that reported from west (\1%). Also this

appears to be the first Indian study to delineate the IFE pattern in

multiple myeloma.

Abstract P 120

Plasmacytoma: 10 Years IRCH-AIIMS Experience

S Baghmar, G Prakash, A Sharma, L Kumar, BK Mohanti, V Raina,

R Gupta, R Kumar

Introduction: Solitary plasmacytomas account for 5–10% of all

plasma cell neoplasm. Patients of solitary plasmacytoma (SP) treated

at IRCH-AIIMS during last 10-years were analyzed. Materials &
Methods: After going through case records, 57 patients of SP

were identified between 2001 and 2010. Inclusion criteria were a

biopsy-proven plasmacytoma, plasma cells\10% in the bone marrow

biopsy, and absence of disseminated disease on skeletal-survey

without any abnormality in CBC, RFT or serum calcium. Patients

with multiple myeloma were excluded. Overall and event-free sur-

vivals were calculated using the Kaplan–Meier method and analyzed

with log rank test. Results: The primary site was osseous in 48 (84%)

patients, extra-medullary in 8 (14%) and combined in one patient.

Most common osseous site was vertebra (n = 25) and extra-medul-

lary site was upper respiratory tract (n = 5). Of total 57, Forty-eight

patients were evaluable (5-no treatment, 4-lost to follow-up).Treat-

ment given were local RT (n = 26), excision (n = 2), and combined

modality (Chemotherapy/Radiotherapy/Surgery, n = 20). CR was

achieved in 41 (85%) patients, stable/progressive disease in 7 (14.5%)

patients. 5 years EFS and OS were 38.3 and 74% respectively. EFS

was significantly higher in patients attaining CR in comparison to

others (Log Rank P \ 0.001). 15 (27%) patients progressed to mul-

tiple-myeloma in due course of time. The median duration of

progression to multiple myeloma was 21 months. 5-years-survival

rate in patients who developed multiple myeloma and those who did

not was 73 and 75% respectively. Five years multiple-myeloma free-

survival was 45%. Conclusions: Bone is the most common site of

Solitary-Plasmacytoma. Attainment of CR is the predictor of higher

event-free survival. Progression to multiple myeloma is the com-

monest pattern of failure. No definite predictor of OS was identified.

Abstract P 121

Multiple Myeloma First Presenting in Thyroid Gland: A Case
Report

Radhika Lakhotia, Y Khonglah, N Topno1, P Gogoi

Departments of Pathology and Surgery1, North Eastern Indira Gandhi

Regional Institute of Health and Medical Sciences, Shillong

Introduction: Multiple myeloma accounts for 10% of all haemato-

logical malignancies. It has reportedly involved the thyroid in its

advanced stage, but fewer than 10 reported cases have thyroid as the

first presenting site of multiple myeloma. Materials & Methods: A

58 year old lady presented with thyroid gland enlargement of

10 years duration and backache for 6 months. A clinical diagnosis of

Multinodular Goitre was made. Fine needle aspiration from multiple

sites showed picture of colloid goitre, one site from left lobe revealed

sheets of atypical, immature plasma cells with multinucleation and

lymphocytes. A diagnosis of Plasmacytoma was made with an advice

for further investigations to rule out Multiple myeloma. Results: The

patient had a haemoglobin of 5.4 g/dl and an Erythrocyte Sedimen-

tation Rate (ESR) of 164 mm after the end of 1 h. Further

investigations revealed Bence Jones Protein positivity and lytic

lesions on skull and spine X-ray. Bone marrow aspiration showed 2%

plasma cells with occasional clusters of plasma cells. Creatinine and

calcium levels were within normal, Alkaline Phosphatase raised and

Albumin:Globulin ratio was reversed. A diagnosis of Multiple mye-

loma was made and chemotherapy was initiated. Conclusions: In an

incomplete set up, high end investigations may not be possible. We
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report this case not only for its rarity but also to highlight the

importance of basic investigations in providing a high index of sus-

picion of Multiple myeloma, especially in an older individual with

backache and a markedly raised ESR.

Abstract P 122

Rosette Formation in the Marrow in Plasma Cell Myeloma
and Waldenstrom’s Macroglobulinemia

Annamma Kurien, S Sharma

Melaka Manipal Medical College, Manipal University, Manipal,

Karnataka; Department of Pathology, Kasturba Medical College,

Manipal University, Manipal, Karnataka

Introduction: Rosettes are characteristic features in neuro epithelial

tumours. Its occurrence in lymphomas and plasma cell neoplasms are

rare. 2 cases of rosette formation in Myeloma and Waldenstrom’s

macroglobulinemia respectively are described with a correlation of

their pathogenesis. Case 1: A 43 year old male with fever, spleno-

megaly. Investigations: Bicytopoenia, elevated ESR, M band on

electrophoresis, IgG levels 5,835 mg/dl and reduced IgM and IgA

levels. Peripheral smear showed leukoerythroblastic picture with

abnormal cells. Bone marrow imprint smears showed cellular marrow

with sheets of abnormal plasma cells, plasmablasts and lymphoplas-

macytoid cells. Rosettoid formation of the abnormal plasma cells

noted. Nuclear lobations and convolutions another unusual morphol-

ogy of the plasma cells was also a feature. Immunohistochemistry

CD138, strong positive, CD 117, 3 negative. Case 2 A 53 year old

female with anemia, splenomegaly. Investigations: Bicytopoenia,

elevated ESR, M band on electrophoresis, IgM levels 4,067 mg/dl and

reduced IgG and IgA levels. Peripheral smear showed leukoerythrob-

lastic picture with abnormal cells. Bone marrow aspirate showed

cellular marrow with 28% abnormal lymphoid cells with lympho-

plasmacytic cells and abnormal plasma cells. Clusters of neoplastic

cells forming rosettes were seen. The rosette formation in both the cases

show the neoplastic cells surrounding a fibrillary matrix (Case 1) or

around a macrophage (Case 2). The microenvironmental stimuli like

abnormal immunoglobulins in these cases may be the pathogenesis for

the rosette formation. However this is a rare morphological feature.

Hence there may be other reasons for the rosette formation. Its iden-

tification may be relevant in complications that can develop.

Abstract P 123

Cross Sectional Study of Bone Marrow Changes in Symptomatic
CRF Patients with Clinical Correlation and Special Mention
of Plasma Cell Dyscrasias

V Manu, J Kotwal, V Dutta, A Rai, Nair V1, Kumar A1

Department of Pathology, 1Department of Medicine, Armed Forces

Medical College, Pune

Introduction: Anaemia in Chronic Renal Failure (CRF) patients is

well known but needs stratified evaluation. Plasma cell dyscrasias

causing Acute Kidney Injury present as worsening of renal failure.

Early diagnosis and management is crucial. Bone marrow evaluation

also helps in accurate evaluation of iron load and renal osteodystrophy

changes. Materials & Methods: 45 consecutive new cases of CRF

were studied. Clinical and complete hematology parameters evaluated.

Iron studies; workup for metabolic bone disease, serum electrophoresis

and myeloma workup (including free light chain assay, CD 138 and

Kappa Lambda restriction on case basis) were carried out. Bone mar-

row changes were correlated with clinical history, treatment and

presence of plasma cell dyscrasias. Results: Among 45 CRF patients

30 (66.65%) were male. The average Hemoglobin (Hb) was 9.91 and

9.38 g/dl for male and female respectively. Bone marrow in five cases

showed clear cut evidence of multiple myeloma. 40 cases had average

plasma cell count was 5.2%. 7/40 cases with plasma cell count C10%,

were fully evaluated for monoclonality by IHC and serum free light

chain assay. 3/7 cases were proved to be multiple myeloma by IHC one

on free light chain assay. Conclusions: Treatable causes of pancyto-

penia/anaemia like B12 deficiency, anaemia of critically ill, HLH and

plasma cell dyscrasias can be diagnosed early and managed effectively.

It also helps in accurate iron load measurement.

Abstract P 124

Therapy Related Multiple Myeloma

Rajveer Kaur, V Shrivastava, SK Verma, H Chandra

HIMS, Dehradun

Introduction: Radiotherapy and chemotherapy are like double edged

sword, as on one side it increased the survival of cancer patients but

on other hand it causes its own complications, of which secondary

cancer is most serious of them. Materials & Methods: We hereby

report 2 cases of secondary leukemia after chemotherapy and/or

radiotherapy for primary cancers. Case 1: A 40 year old female

diagnosed with carcinoma breast 6 years back. She was treated with

chemotherapy, radiotherapy and surgery (modified radical mastec-

tomy). Later she presented with pain and restriction of movement in

right shoulder along with generalised weakness. X-ray was suggestive

of erosion of glenoid of Right scapula. Bone scan was suggestive of

metastasis in right shoulder and her biochemical investigations

revealed high levels of calcium (15), creatinine (3.1) LDH (225)

along with increased ESR (140). Bone marrow examination revealed

multiple myeloma. Case 2: 60 year old female with Carcinoma cervix

received 20 cycles of radiotherapy. She presented with nasal mass

nearly 7 years after primary malignancy. FNAC from the mass

revealed plasma cell rich lesion, her bone marrow was suggestive of

multiple myeloma. Conclusions: Development of secondary leuke-

mias after primary malignancy or its therapy are reported but are not

so common. It is suggested that close follow up is essential in these

patients for early detection of development of other malignancies.

Stem Cell Transplantation

Abstract P 125

Bone Marrow Processing by Cell Separator: An Alternative
to Manual Method

P Nagaraju, S Ojha, SB Rajadhyaksha1, A Marathe, A Unnimaya,

M Kamble

Department of Transfusion Medicine, Tata memorial centre,

Advanced Center for Treatment, Research, and Education in Cancer

(ACTREC), Navi Mumbai; 1Department of Transfusion Medicine,

Tata memorial Hospital, Mumbai

Introduction: Bone marrow processing (BMP) of marrow collections

is necessary for volume reduction and red cell depletion to minimize

the risk of ABO-induced transfusion reactions and for better storage.

Objectives of this study are use of Cell separator for bone marrow

processing compared to manual method of bone marrow processed

using Cobe spectra cell separator Materials & Methods: 14 BMP

products were analyzed retrospectively, of which 8 were processed
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using BMP kit of Cobe spectra cell separator. Remaining 6 were pro-

cessed manually by hydroxyl ethyl starch (HES) sedimentation

method. Evaluation of product for Total Nucleated Count (TNC) and

Mononuclear Cell count (MNC) was done using automated hematol-

ogy analyzer and CD34 enumeration by flow cytometer. Results: The

mean volume of collected BM before processing was 753 ml, and mean

number of collected TNC was 4.4 9 108/kg, MNC was 1.28 9 108/kg

and CD34+ cells were 3.82 9 106/kg respectively. On comparison of

Cobe spectra and sedimentation method, the mean volume reduction

was 91 & 41%, recovery of MNC was 72 & 66%, CD34+/kg dose cell

recovery was 78 & 52% and red cell removal was 82 & 58% respec-

tively. Conclusions: BMP using the COBE Spectra cell separator

proved to be fast, safe, and effective. Manual processing is always

cumbersome, time consuming and becomes an open system. Recovery

of MNC count by cell separator was higher. Mean volume reduction

and red cell removal was more in cell separator, thereby resulting in

better quality product with less red cell and plasma contamination.

Abstract P 126

Hematopoietic Stem Cell Transplantation in Acute Leukemias:
Results from ACTREC, Tata Memorial Center

Ravi Thippeswamy, J Gawande, S Kannan, B Bagal, H Menon,

M Sengar, R Nair, N Khattry

BMT Unit, Department of Medical Oncology, ACTREC,

Tata Memorial Centre, Mumbai

Introduction: Allogeneic transplantation is the most curative option in

acute leukemia. We retrospectively analyzed our results and role of

possible prognostic factors. Materials & Methods: Between

November 2007 and June 2011, 43 patients (40 allogeneic, 3 autolo-

gous) underwent transplant for acute myeloid leukemia (AML-29) and

acute lymphoblastic leukemia (ALL-14). Philadelphia chromosome

was seen in 72% of ALL, while 42% of AML patients had poor risk

cytogenetics. Twenty patients each received full intensity and reduced

intensity conditioning respectively. Prognostic factors evaluated for

overall survival (OS) and relapse free survival (RFS) were WBC count

at presentation, baseline cytogenetics, disease status at transplant, time

from diagnosis to transplant and chronic Graft versus Host disease

(cGVHD). Results: Median age at transplant was 43 years. Median

time from diagnosis to transplant was 6 months. At the time of trans-

plant, 69% were in first remission (CR-1), 18% in second remission

(CR-2) and 13% in refractory state. Median time to neutrophil and

platelet engraftment were 14 and 13 days respectively. Median follow

up time was 15 months. The incidence of acute and chronic GVHD was

22 and 53% respectively. No patient developed veno-occlusive disease.

The transplant related mortality (TRM) was 4.6%. The cumulative

probabilities of OS and RFS at 2 years were 70 and 68% for ALL, 48

and 37% for AML respectively. WBC count less than 10 9 109/l

(P = 0.078) and chronic GVHD (P = 0.079) showed trend towards

better RFS. Conclusion: Our data show encouraging results for acute

leukemia seven with poor risk cytogenetics.

Abstract P 127

Long Term Results of Autologous Transplants for Lymphomas
from Tata Memorial Center

Bharat Bhosale, R Thippeswamy, N Kumar, S Radhakrishnan,

B Bagal, A Joshi, S Kannan, H Menon, M Sengar, R Nair, N Khattry

BMT Unit, Department of Medical Oncology, ACTREC,

Tata Memorial Center, Mumbai

Introduction: Autologous transplantation is the standard of care for

patients of relapsed and refractory Non-Hodgkin’s (NHL) and

Hodgkin’s lymphoma (HL). We report the results of transplants from

our center and role of possible prognostic factors. Methods: Eighty-

seven patients underwent transplant for HL (68%) and NHL (32%)

from August 1994 to May 2011. Forty-percent of patients received

BEAM (carmustine, etoposide, ara-c and melphalan), while 60%

received LACE (lomustine, ara-c, cyclophosphamide and etoposide)

regimen. Eighty-seven percent received peripheral blood stem cells

(PBSC). Prognostic factors evaluated for progression free survival

(PFS) and overall survival (OS) were stage at diagnosis, time from

diagnosis to transplant, number of lines of chemotherapy, remission

status at transplant, conditioning regimen, body mass index (BMI)

and serum albumin at transplant. Results: The median age at trans-

plant was 25 years. The median time from diagnosis to transplant was

2 years. Seventy-one percent of patients had stage III & IV disease at

diagnosis. At transplant, 50% were in complete remission (CR).

Median days to neutrophil engraftment and platelet engraftment were

10 and 13 respectively. Transplant related mortality was 16%. The

cumulative probability of OS and PFS at 2.25 years were 60 and

47.5% respectively. Serum albumin[3.9 g/dl (P = 0.025) and stage I

and II at diagnosis (P = 0.055) were associated with better OS while

BMI [ 21 kg/m2 (P = 0.005) and time from diagnosis to transplant

[2 years (P = 0.06) were associated with improved PFS in multi-

variate analysis. Conclusion: Our data suggest that stage at diagnosis,

time from diagnosis to transplant, BMI and serum albumin are

important factors affecting survival.

Abstract P 128

Results of Hematopoietic Stem Cell Transplantation in Patients
with Aplastic Anemia from Tata Memorial Center, Mumbai

Amol Dongre, G Gupta, D Dabkara, J Gawande, S Kannan, B Bagal,

N Khattry

BMT Unit, Department of Medical Oncology, ACTREC,

Tata Memorial Centre, Mumbai

Introduction: Allogeneic hematopoietic stem cell transplantation

(HSCT) is curative for patients with aplastic anemia. We report our

results and evaluate the role of prognostic factors affecting overall

survival (OS). Materials & Methods: Forty-six consecutive trans-

plants performed in 39 patients during the period February 1984–May

2011 were included. Peripheral blood stem cell graft was used in 13,

Bone marrow graft in 25 while 1 patient received both. GVHD pro-

phylaxis consisted of cyclosporine & methotrexate in 66%. Twenty-

one received fludarabine based conditioning. Source of stem cells,

absolute neutrophil count at diagnosis, number of red cell and random

donor platelets transfused pretransplant, conditioning chemotherapy

and infection at transplant were analyzed as prognostic factors for OS.

Results: The median age at transplant was 20 years. All except 4

were matched identical sibling or family donors. Nine had active

infection at time of transplant. The median mononuclear and CD 34

cell dose were 1.9 9 108/kg and 5.12 9 106 /kg respectively. Thirty-

three patients (84.6%) engrafted. The median time to neutrophil and

platelet engraftment was 15 days. The median follow up was

33 months. Nine (23%) had secondary graft failure at a median of

7 months post transplant. Seven (18%) patients underwent second

transplant. Overall transplant related mortality was 25%. The cumu-

lative probability of OS at 5 years was 52%. Trend towards better OS

was seen in patients who received fludarabine based conditioning

(71% vs. 43%; P = 0.09) in recent years. Conclusions: Our results

confirm good long term survival in this cohort. OS has further

improved by using fludarabine based conditioning.
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Abstract P 129

CyBu: Reversing Administration Order of Busulfan
and Cyclophosphamide in Allogeneic Hematopoietic Stem Cell
Transplantation [HSCT] and Its Effect on Myeloablation,
Engraftment and Hepatotoxicity: A Feasibility Study

Ranjit Kumar Sahoo, TVSVGK Tilak, L Kumar, V Raina,

S Bakhshi

Department of Medical Oncology, AIIMS, New Delhi

Introduction: Reversing the administration order in BuCy condi-

tioning [CyBu] had shown lesser liver toxicity and better outcomes in

animal studies and in a recent study by Cantoni et al. in the setting of

allogeneic HSCT. To confirm these observations we planned a pilot

study using CyBu as conditioning regimen. Materials & Methods:
Between July 2010 and November 2011, 3 patients (all males) of age

(1, 12 and 42 years) underwent allogeneic HSCT with CyBu condi-

tioning at the stem cell transplant unit of department of medical

oncology, AIIMS. There was one patient each of ALL [CR2], CML-

CP [T315I mutation] and JMML. The patients received i.v. cyclo-

phosphamide 60 mg/kg on days 7 and 6, followed by i.v. busulfan

0.8 mg/kg administered every 6 h on days 5 to 2. All patients

received prophylactic phenytoin and standard GVHD prophylaxis

with a combination of cyclosporine A and methotrexate. Donors were

HLA identical siblings in two patients and one patient (JMML)

received a 5/6 HLA matched umbilical cord blood. Results: Time for

myeloid engraftment was on day + 16 & day + 20 for matched sib-

ling PBSCT and day + 32 for cord blood transplant. One patient

[ALL] developed moderate grade VOD which improved by sup-

portive management. The other two patients had grade I liver

dysfunction. Two patients [ALL & CML] developed acute GVHD,

grade I and III, respectively. There was no additional toxicity or

deaths. Conclusions: This regimen is feasible and safe. If the above

observations are confirmed in subsequent cases without increase in

liver toxicity then this regimen would be tested in a prospective

randomized trial.

Abstract P 130

Comparison of Microsatellite Markers for Evaluation
of Engraftment Post Allogeneic Hematopoietic Stem Cell
Transplant (HSCT)

Sachin Jain, ES Edison, RV Shaji, SV Rajkumar, R Ahmed,

A Abraham, A Viswabandya, B George, V Mathews, A Srivastava

Department of Haematology, Christian Medical College, Vellore

Introduction: Chimerism analysis using microsatellite markers or

short tandem repeats (STR), highly polymorphic short DNA

sequences has been a reliable method to follow hematopoietic stem

cell engraftment. It offers the possibility to realize impending graft

rejection and can serve as an indicator for recurrence of underlying

disease. Identifying informativeness and heterozygosity of STRs in an

allogeneic transplant setting will help in developing an algorithm of

STRs for chimerism analysis in our population. Materials & Meth-
ods: Patient, donor and post HSCT samples were amplified by

multiplex polymerase chain reaction (M-PCR) with fluorescence

labeled primers for six STRs (vWA, THO1, F13A1, FES, FGA, and

ACTBP2) and analyzed in ABI 3130 Genetic analyzer. Peak height

was calculated using Genotyper software v4. A STR marker was

considered to be informative if any one of the allele of patient is

different from that of donor. Results: A total of 585 patients under-

went allogeneic HSCT during January 2005 to July 2011. Chimerism

analysis was not requested in 72 patients; of these 59 patients died

within day + 30 after HSCT. Five hundred and thirteen patients

surviving up to day + 30 after HSCT were evaluated for engraftment

status. There were 482/513 (94%) related and 31/513 (6%) were

unrelated HSCTs. Two hundred and thirty-one (45%) were sex-

mismatched transplants. STR analysis data was not available for one

patient. Our primary panel of six STRs used individually allowed us

to discriminate 54–76% of the patient donor pairs. FGA, a recent

addition to our panel was the most informative marker (79/104, 76%).

Of the others, vWA (69%), THO1 (68%) and ACTBP2 (66%) were

found to be highly informative followed by F13A1 (55%) and FES

(54%). By combining all six markers we were able to discriminate

496/512 patients (96.9%). In the remaining 16 patients (3.1%), a

secondary panel consisting of TPOX, APOB, IL5, UGT, D13S30,

D13S314, b-globin framework and Amelogenin PCR was used and all

patients were found informative for at least one marker. ACTBP2 had

the highest heterozygosity (0.91) followed by FGA (0.89), VWA

(0.84), FES (0.78), THO1 (0.76) and F13A1 (0.73). It is interesting to

note that our primary panel was able to discriminate all the patient

donor pairs (n = 31, 100%) who underwent matched unrelated donor

transplant. Conclusions: STR multiplex analysis is an excellent tool

to evaluate chimerism status following the allogeneic HSCT with a

sensitivity of 1–5%. Our primary panel of six markers was informa-

tive in 96.7 and 100% of related and unrelated HSCT respectively.

FGA with the highest informativeness can be used as a primary

marker where resources are limited. Our data is the largest series and

provides valuable information regarding the informativeness and

heterozygosity of STRs in allogeneic HSCT in Indian patients.

Abstract P 131

Targeted Dose Adjustment of i.v. Busulfan in Patients Undergoing
Hematopoietic Stem Cell Transplantation: First Report
from India

M Ezhil Pavai, B Poonkuzhali, M Sathya, R Ahmed, A Abraham,

A Srivastava, V Mathews, B George

Department of Haematology, Christian Medical College, Vellore

Introduction: Busulfan/Cyclophosphamide is a widely used myeloab-

lative conditioning regimen prior to haematopoietic stem cell trans-

plantation (HSCT). Busulfan’s narrow therapeutic range, with toxic

Table 1

Diagnosis N = 40 Bu dosing Dose adjustment

AML 12 Q24H n = 27

Median age: 32;

range: 1–53 years

Increase: 18

CML 5 Median -15.23%

CMML 1 (7–47%)

MDS 5

Pre B-ALL 1 Decrease: 06

Severe AA 1 Median -40.63%

(7–50%)

Ph + ALL 1 No change: 03

JMML 1

SCID 1 Q6H n = 13

Median age: 3;

range: 1–14 years

Increase: 12

Median -15.29%

(2–83%)

THAL 12 Decrease: 01 (12.5%)
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side effects such as sinusoidal obstruction syndrome (SOS) at high

systemic exposure and graft rejection at low exposure necessitates the

optimization of the busulfan dose prior to HSCT using targeted dose

adjustment. We report for the first time in India, our experience in

therapeutic monitoring of busulfan levels and subsequent dose adjust-

ment in patients undergoing HSCT. Materials & Methods: Forty

patients diagnosed with various haematological disorders receiving

high dose i.v. Busulfanin combination with Cy/fludarabine based con-

ditioning regimen between June 2010 and August 2011, were included

in this study. Peripheral blood samples were collected at different time

points and plasma were immediately separated. Busulfan levels were

analyzed using a rapid and sensitive LC-ESI MS/MS method in positive

ionization mode with deuterated internal standard (d8-Bu) and quanti-

fied using Multiple Reaction Monitoring (MRM). The results are

interpreted as ng/ml. This method was linear for the concentration

ranging from 5 to 2,500 ng/ml of busulfan with a LOD and LOQ of 2

and 5 ng/ml respectively. Inter and intra-day variability was less than

10%. Results: A cumulative AUC of 20,000–24,000 lmol in Q24H or

final AUC of 900–1,350 lmol in Q6H were targeted and follow-up

pharmacokinetic analysis was done in all these patients to check if the

targeted values were achieved with dose adjustment. Diagnosis of the

patients, type of transplant as well as percentage busulfan dose adjusted

is listed in Table 1. Conclusions: All the patients achieved targeted

levels after dose adjustment except one patient in whom the dose had to

be further adjusted. Three of the 27 patients who received Bu Q24h and

2 of 13 who received Q6h dosing developed HVOD. Evaluation of

transplant outcome parameters in these patients as well as comparison

of these parameters with a retrospective cohort of patients without

busulfan dose adjustment will be done when more patients have been

treated this way.

Abstract P 132

Evaluation of Hematopoietic Chimerism Following Allogeneic
Peripheral Blood Stem Cell Transplantation: PGIMER
Experience

Charu Batra, R Das, P Malhotra1, A Khadwal1, ML Guptasarma2,

B Saikia2, MUS Sachdeva, J Ahluwalia, N Varma, S Varma1

Department of Hematology, 1Department of Internal Medicine,
2Department of Immunopathology, Postgraduate Institute of Medical

Education and Research, Chandigarh

Introduction: Monitoring the engraftment of donor cells after allo-

genic stem cell transplantation (SCT) is important for the early

diagnosis of graft failure or relapse of disease. We describe our

experience with polymerase chain reaction (PCR) amplification of

variable number of tandem repeats (VNTR) markers and Amelo-

genin locus in chimerism monitoring of patients undergoing

allogenic bone marrow transplantation at PGIMER. Materials &
Methods: The chimerism analysis was performed with genomic

DNA extracted from unselected peripheral blood leukocytes of 20

adult patients (21 allogenic SCT) with human leukocyte antigen

(HLA) matched related donors for malignant (13 patients) and non-

malignant (7 patients with aplastic anemia) diseases. This was is

performed in two parts: (1) a pre-transplant analysis to determine

which locus can be used to uniquely identify recipient and donor

alleles; and (2) post-transplant analysis to establish relative amounts

of recipient and donor DNA. Results: In fourteen sex-mismatched

donor recipient pairs, Amelogenin locus as well as VNTR markers

were used. Seven donor recipient pairs were tested for VNTR sys-

tems and an informative marker identified in all but one of them,

using 8 selected systems that appeared highly informative in our

patient population. In all the 20 patients, chimerism was regularly

analyzed from blood samples taken at various time points after SCT

with the median follow up of 450 days (27–1,450 days). Complete

chimerism, maintained over the whole follow-up period, was

detected in 15 patients, decreasing chimerism in 4 (3 expired) and

increasing chimerism in 1 patient who later died to a cause unrelated

to transplant.

Abstract P 133

Incidence, Risk Factors and Outcome of Engraftment Fever Post
Autologous Transplant for Lymphomas

Sushant Mittal, R Thippeswamy, DK Rajamanickam, A Gokarn,

B Bhosale, S Kannan, B Bagal, J Gawande, R Nair, N Khattry

Bone Marrow Transplant Unit, Kharghar, Tata Memorial Center,

Mumbai

Introduction: Engraftment fever (EF) is observed in patients

undergoing autologous transplant (ASCT). We analyzed our data to

evaluate the incidence, risk factors and outcome of patients with EF.

Materials & Methods: Sixty-two patients underwent ASCT (41-

Hodgkin’s lymphoma and 21-Non Hodgkin’s lymphoma) from

August 2007 to September 2011. EF was defined as onset of fever

with rising white cell count for which no infectious cause was

ascertained. Patients of EF and non-EF groups were compared for the

following variables to determine risk factors of developing EF. These

included histology, number of chemotherapy regimens pre-transplant,

complete remission (CR) at transplant, chemotherapy used for stem

cell collection, peripheral blood CD 34 count on day 1 of collection

(PBCD34-D1) and CD 34 cell dose infused. Overall survival (OS) and

progression free survival (PFS) of EF and non-EF groups were

compared. Results: The median age at transplant was 22 years, 45

males and 17 females. EF was seen in 24 patients (39%) at a median

of 9 days. All but one who developed EF received 1–2 mg/kg of

methylprednisolone to which all responded. On univariate analysis,

PBCD34-D1 [80/ll (P = 0.037), CD 34 cell dose infused [6.0 9

106/kg (P = 0.02) and patients in CR at transplant (P = 0.014), were

all associated with higher risk of developing EF. On multivariate

analysis, only patients in CR at transplant had significantly higher risk

of developing EF. The OS and PFS at 2 years for whole cohort were

78 and 52% with no difference between EF and non-EF groups.

Conclusions: Patients with higher peripheral blood CD 34 at first day

of collection with higher CD 34 cell dose infused and those in CR at

transplant increase the risk of developing EF.

Abstract P 134

Haemopoetic Recovery of Relapsed or Refractory Lymphoma
Patients Undergoing ‘‘LACE’’ Conditioning Regimen Plus
Autologous Peripheral Blood Stem Cells (PBSCs)
Transplantation Rescue with Non-Cryopreserved HCSs Stored
at 4�C: A Case Series

Alka Khadwal, P Malhotra, D Lad, Anamika, R Das1, S Varma

Bone Marrow Transplant Centre, Department of Internal Medicine;
1Department of Hematology, PGIMER, Chandigarh

Introduction: High dose chemotherapy followed by autologous stem

cell transplantation rescue has been found to result in long term

disease free survival in refractory or relapsed lymphoma cases.
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Standard procedures for PBSC collection and freezing requires use of

DMSO along with human albumin or plasma with or without

hydroxyethyl starch followed by controlled rate freezing and storage

in liquid nitrogen at -196�C. Using simple and less expensive pro-

cedures would be of great advantage in developing countries. We

hereby share our experience of 4 cases with lymphoma who under-

went myeloablation followed by rescue therapy on 8th day with

PBSCs stored refrigerated at 4�C. Patients & Methods: Four cases of

lymphoma (Hodgkins disease 1; Pulmonary Maltoma 1; Diffuse large

B-cell lymphoma 1 and Anaplastic Large cell lymphoma 1) were

mobilized with G-CSF and PBSCs were harvested on two consecutive

days to reach the desired CD34þ count. Two of these patient had

received two lines of chemotherapy and other two had refractory

disease after first line of chemotherapy. The harvested cells were not

subjected to any manipulation or cryopreservation and these were

stored in refrigerator at 4�C without any addition of any cryopreser-

vative. All patients underwent LACE (Lomustine, Cytarabine (Ara-

C), Cyclophosphamide, Etoposide) conditioning and the stored cells

were reinfused to the patients on 8th day. Results: Only one patient

developed hypotension on the day of transfusion that recovered with

short duration of inotropic and fluids support. Mean number of total

MNCs and CD34+ cells infused were 6.05 ± 2.01 9 108/kg and

8.37 ± 4.23 9 106/kg respectively. Neutrophilic engraftment occur-

red successfully in all four cases at median of 14 (range 11–20) and

platelets engraftment took place in three out of four cases at median

of 25 (range 20–34) days. Platelet engraftment did not occur in patient

with refractory Pulmonary Maltoma who died on D + 35 post trans-

plant due to fungal pneumonia. Conclusion: Based on our limited

experience we conclude that refrigerated storage of PBSCs can be

used as an alternative to cryopreservation and support the fact that

non frozen PBSCs can lead to successful engraftment of neutrophils

and platelet s.

Abstract P 135

Adult Allogenic Haemopoetic Stem Cell Transplantation
(AlloHSCT): A Single Institutional Experience at PGIMER,
Chandigarh

Alka Khadwal, P Malhotra, N Verma, D Lad, V Suri,

R Das1, S Varma

Bone Marrow Transplant Centre, Department of Internal Medicine,

PGIMER, Chandigarh; 1Department of Hematology, PGIMER,

Chandigarh

Introduction: Since the first transplant in India at Tata Memorial

Centre, Mumbai, in 1983, many centres have started performing

HSCTs for both malignant and non-malignant conditions. At PGI-

MER, Chandigarh both Allogenic as well as Autologous Stem cells

transplant activities have been going on since year 2003. We com-

municate here our data on Allogenic HSCT. Methods: Data was

collected retrospectively from the in-patient records of all patients

who underwent AlloHST. Results: Between October 2003–Septem-

ber 2011, data of twenty-four allogenic HSCT was available for

analysis for patients who underwent Allo HSCT with diagnoses-AML

(n = 12; 50%); Aplastic Anaemia (n = 10; 41%), CML (n = 3;

12.5%) and relapsed ALL (n = 1;4%). Median Interval between

diagnosis and transplant was 14 months. Mean age was 32.46 ±

12.5 years with sex ratio: M:F 16:8. There were 58% (14/24) sex-

mismatched; and 29% (7/24) ABO mismatched transplants. A median

of 7.89 9 108/kg total MNC and 9.53 9 106/kg CD+ cells were

transfused resulting in neutrophilic engraftment and platelet engraft-

ment at median 13 (range 9–22) days and 12 (range 8–22) days

respectively. Post transplant G-CSF was given in 12/24 (50%) cases

for an average of 10 days. Most common post transplant

complications was Febrile neutropenia in 91% (22/24)patients with

median onset at D + 5 (range 0–10), lasting for median 13 (range

1–75) days, other problems seen were mucositis in 16/24 (66%),

vomiting in 9/24 (34%),diarrhea 15/24 (62%), major bleeding episodes

4/24 (6%)-CNS complications in 4/24 (6.%) (headache, psychosis,

seizures, encephalopathy in 1 each), liver dysfunction-3/24 (12%).

Acute GVHD was observed in 1/3 (8/24), skin, liver and gut all three 2,

skin + liver 1, liver + gut 1, isolated skin 1 and isolated gut 3 cases.

Post transfusion blood group change was documented between 21 and

72 days in 4 cases. Median no. of units of platelets, platelet concen-

trates and PRBCs transfused were 8 (1–85), 11 (4–21) and 9 (1–44).

Transplant failure documented in one while six patient died before

D + 100. Mean duration of Hospital stay was 79.14 ± 43.6 days.

Average cost of allogenic transplant is 1,200,000–1,500,000 INR.

Conclusions: Allo HSCT is curative in aplastic anemia and leukae-

mias but expensive procedure with mortality and morbidities due

to immediate severe post transplant complications. Help from

both government-nongovernment organisations in mobilization of

funds can bring this therapeutic modality within reach of a common

person.

Abstract P 136

Autologous Haematopoietic Stem Cell Transplantation
(AuHSCT) Activities at A Tertiary Care Hospital in North India:
8 Years Institutional Experience at PGIMER, Chandigarh

Alka Khadwal, P Malhotra, N Verma, D Lad, V Suri, R Das1,

Subhash Varma

Bone Marrow Transplant Centre, Department of Internal Medicine;
1Department of Hematology, PGIMER, Chandigarh

Introduction: First Autologous transplant was done at this institute in

2003. We hereby share our experience in AuHSCT over last 8 years.

Methods A retrospective analysis of in-patient data (year 2003–

September, 2011) was done. Autologous stem cells were collected

through leukapheresis on COBE, cell separator and non cryopre-

served stem cells were stored refrigerated at 4�C and transfused after

24–196 h post completion of high dose chemotherapy. Results: A

total of 34 patients underwent 35 AuHSCT (twice in one case) for

various underlying diagnoses (Multiple myeloma-28; Lymphoma-4;

POEM’s Syndrome-1; plasma cell leukaemia-1; and Biphenotypic

leukaemia-1). Male: Female ratio was 29:5. Mean diagnosis-trans-

plant interval was 15.8 months (range 6–84 months). Number of prior

chemotherapy regimes received 3 in four cases and 2 in eight cases.

Conditioning regimen used (according to underlying disorder) Mel-

phelan, LACE, and BuCY. A median of Total MNCs and

CD34 + transfused were, 7.75 (range 3.24–28.3) 9 108/kg and 8.34

(range 1.62–23.6) 9 106/kg, respectively. Post transplant G-CSF was

used in 54% (19/35) cases for an average of 9 (4–15) days. Median

days at which neutrophilic and platelet engraftment took place were

11 (9–20) days and 14 (9–32) days respectively. Post transplant

common toxicities were febrile neutropenia 88%(31/35); mucositis

83%(21/35); diarrhoea 83% (29/35); vomiting 57%(20/35); cardiac

(hyper-, hypo-tension, CCF, syncope) 17% (96/35); dysuria 11%

(4/35);deranged LFTs 0.8% (3/35); bleeding 0.5% (2/35); skin infection

0.5% (2/35). Median number of irradiated blood products transfused

were single donor platelets, 3 (range 1–6; Platelet concentrates, 9 (range

(2–29) and packed RBCs. 2 (range 1–6) respectively. Mean duration of

hospital stay was 36.7 ± 10.8 days Approximate cost for Autologous

transplant at our centre is between 3,00,000 and 5,00,000 INR. Mor-

tality was observed in 11% (4/35). Conclusions: AuHSCT for

appropriate indications is a best available therapy for relapsed lym-

phoma and refractory multiple myeloma cases. It is associated with low

mortality but high post transplant morbidity rates.
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Abstract P 137

Infections Prolong Hospital Stay in Hematopoietic Stem Cell
Transplant Recipients by One-Third

Deepesh Lad, A Khadwal, R Dhawan, P Malhotra, P Ray1, S Varma

Clinical Haematology and Stem Cell Transplantation Unit,

Department of Internal Medicine, 1Department of Medical

Microbiology, Postgraduate Institute of Medical Education

and Research, Chandigarh

Introduction: Infections remain an important cause of mortality and

morbidity in the early post transplant period. Data from various centers

in India have found incidence rates of up to 80–95% in Allogeneic

transplants. These infection rates are comparable to that in the western

world. The total hospital stay gets prolonged as a result of the infections

and it adds to the transplant costs. There is little data on the duration of

antibiotic use and the hospital stay. Methods: This was a retrospective

study. Data of Allogeneic and Autologous hematopoietic stem cell

transplants over the past 6 years from October 2003 to August 2011 was

analyzed. The occurrence of bacterial infections, evidence, antimicro-

bial usage, duration and total hospital stay was recorded. Definite

bacterial infections were defined as any positive cultures from blood,

urine, sputum, pus and central line tip. Probable bacterial infection was

defined as radiology suggestive of bacterial infection. Similarly, defi-

nite infective diarrhea was defined as stool culture positivity or

Clostridium difficile toxin positivity. Diarrhea was considered probable

infectious after ruling out gut GVHD. The relation of the day of neu-

trophil engraftment was studied with the duration of antimicrobial

usage and total hospital stay using spearman’s co-relation co-efficient.

Results: Data of fifty-four out of a total of sixty-two peripheral blood

hematopoietic stem cell transplants was available for analysis. The

mean day of fever onset was +3.78 days (SD ± 6.8). There were 31

documented bacterial infections in 23 transplant recipients. Bacteria

were isolated from cultures in 23 (42.6%) patients. Gram negative were

the most frequent isolates 17/31 (54.8%) followed by Gram positive

organisms 14/31 (45.16%). Definite infective diarrhea was seen in 7

cases (12.9%). Clostridium difficile toxin positivity was seen in 5 cases

(9.25%) with one case each of E. coli and giardia. Probable infective

diarrhea was seen in 25 (46.3%) patients. The mean duration of anti-

microbial usage was 16.46 days (SD ± 10.2). The mean duration of

total hospital stay was 51.09 days (SD ± 39).The mean day of probable

Neutrophil engraftment was 12.47 days (SD ± 2.8). There was a strong

co-relation between the day of Neutrophil engraftment with the total

duration of hospital stay (r = 0.36, P = 0.008) and similarly between

duration of antimicrobial use and total hospital stay (r = 0.45,

P = 0.0007). Conclusions: Infections remain a major complication in

the early post transplant period. They are majorly responsible for pro-

longation of the hospital stay. Antimicrobials are used for up to one-

third of the total hospital stay. Delayed Neutrophil engraftment predicts

longer hospital stay possibly due to prolonged duration of infections.

Abstract P 138

Cytomegalovirus Infection in Allogeneic Stem Cell Transplant
Recipients

Deepesh Lad, A Khadwal, P Malhotra, V Suri, R Dhawan,

B Mishra1, S Varma

Clinical Haematology and Stem Cell Transplantation Unit,

Department of Internal Medicine; 1Department of Virology,

Postgraduate Institute of Medical Education and Research,

Chandigarh

Introduction: Cytomegalovirus infection is an important cause of

transplant related mortality in Allogeneic stem cell transplant

recipients. The incidence of CMV infection in Allogeneic transplants

has varied from 1.7 to 16% in reports from Asia to 22.6% from a

center in India. Acyclovir is routinely given to all patients as a pro-

phylactic measure. Ganciclovir is given pre-emptively for suspected

infection. Methods: We retrospectively studied the prevalence of

CMV infection and treatment outcomes in all patients undergoing

Allogeneic stem cell transplant at our centre from January 2007 till

August 2011. CMV was monitored by RT PCR weekly till 100 days

post transplant and monthly thereafter till immunosuppression is

continued. All patients were on Acyclovir prophylaxis. Invasive CMV

disease required tissue diagnosis for confirmation. Results: Data of 25

Allogeneic stem cell transplants was available for analysis. CMV

infection was seen in 6 patients (24%). The median day of CMV

reactivation was 37 days post transplant (Range Day + 14 to

Day + 56). All the patients received intravenous Ganciclovir. One

patient required Ganciclovir till day + 100 due to rising copies of

CMV. Death occurred in two patients. The cause of death was

attributed to sepsis and GVHD in one patient and cardiomyopathy in

another patient. Remaining 3 patients did not have recurrence of

CMV after treatment. Invasive CMV disease could not be docu-

mented in any of the patients. Conclusion: CMV infection is fairly

common after Allogeneic stem cell transplant. It is important to detect

CMV viremia early by periodic CMV RT PCR. Early preemptive

treatment may reduce incidence of invasive CMV disease and pos-

sibly mortality associated with it.

Abstract P 139

Fungal Infections in Hematopoietic Stem Cell Transplant
Recipients

Deepesh Lad, A Khadwal, R Dhawan, P Malhotra, A Chakrabarti1,

S Varma

Clinical Haematology and Stem Cell Transplantation Unit,

Department of Internal Medicine; 1Department of Mycology,

Postgraduate Institute of Medical Education and Research,

Chandigarh

Introduction: Fungal infections are common in hematopoietic stem

cell transplant recipients. Incidence is varied from 4 to 30% across the

world to 19.7% from a centre in India. CDC definitions require dem-

onstration of infection by culture or histopathology for definite evidence

of Infection. Probable infection requires one each of host factors,

clinical features and mycological evidence. Possible infection requires

any one of the above three factors. Voriconazole prophylaxis is given to

all patients as a routine measure. Antifungals are often started empiri-

cally after 5–7 days of non response to antibiotics as per the febrile

neutropenia guidelines. Methods: This was a retrospective study. Data

of Allogeneic and Autologous hematopoietic stem cell transplants over

the past 6 years from October 2003 to August 2011 was analyzed. All

patients were on Voriconazole prophylaxis. Categories of fungal

infection were as per the CDC definitions. The duration of antifungal

use was also recorded. Results: The diagnosis of possible fungal

infection was made in 36/54 (66.66%) patients. Antifungals were used

for a mean duration of 7.09 days (SD ± 7.4). The mean duration of

antimicrobial usage was 16.46 days (SD ± 10.2). Antifungal were

used for approximately half the total duration of antimicrobial use. The

mean duration of total hospital stay was 51.09 days (SD ± 39). The

estimated mean cost of antifungal treatment is 150,000 INR per trans-

plant. The estimated mean cost of an Allogeneic transplant is 1,200,000

INR and 500,000 INR for an Autologous transplant. Conclusion:
Fungal infection is common in transplant recipients. Antifungals are

used in two-thirds of the recipients. However there is a need to confirm

definite diagnosis to document the increasing incidence. The cost of

antifungal treatment is significant and is a major contributing factor to

increasing transplant costs.
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Abstract P 140

Experience of Serologic/HLA DNA Typing for Bone Marrow
Transplantation at PGIMER, Chandigarh

Ranjana W Minz, S Justa, B Saikia, R Aggarwal, ML Guptasarma,

P Malhotra1, S Varma1

Departments of Immunopathology, 1Internal Medicine, Postgraduate

Institute of Medical Education and Research, Chandigarh

Introduction: The Department of Immunopathology has performed

serologic HLA (A, B, C) typing for Donor/Recipients matching for the

last 30 years. Payed HLA DNA typing for 6 antigen matching began

routinely in the year 2009. To understand the early trend of bone mar-

row transplantation at our centre, we did a retrospective analysis of our

data to describe sex, age, relationship and the basic disease among these

patients Materials & Methods: DNA was extracted using a commer-

cially available kit and SSP-PCR for A, B, DR was done using Inno

Train Kit. Results: Between January 2009 and September 2011, 312

serologic HLA-A, B, C typings were performed for donor selection. Of

these 40 recipients/donor pairs were found to be 100% matched at the A,

B, C loci. These were further typed by SSP PCR for HLA-A, B and DR

and confirmed to have a 6 Antigen match. Among the recipients, there

were 34 males and 6 females. 8 out of 40 recipients were children. The

basic disease in recipients were as follow: ALL 11, Aplastic anemia 10,

AML 5, CML 5, Thalassemia 3, Others (MDS, PNH) 6. Conclusion:
Autologous transplantation is the commonest form of bone marrow

transplantation offered at our centre. Male recipients are predominantly

the main beneficiaries of this form of therapy.

Abstract P 141

Cutaneous Lesions as the First Manifestation of Invasive
Aspergillosis Post Allogeneic Stem Cell Transplant

Mohammed Ramzan, SP Yadav, V Dua, H Manchanda, U Singh,

A Sachdeva

Pediatric Hematology Oncology & BMT Unit, Department

of Pediatrics, Sir Ganga Ram Hospital, Delhi

Introduction: In the immunosuppressed patient cutaneous aspergil-

losis has to be considered as an extremely rare, severe and reflects

manifestation of infection dissemination. We report successful out-

come of such two patients of beta thalassemia major underwent stem

cell transplant. Materials & Methods: Case 1 A 2 year male patient

had unrelated double umbilical cord blood stem cell transplant. On

day þ 17 he developed small erythematous skin lesion with central

blackening below left eye, he started on liposomal amphotericin B

(1 mg/kg). This lesion grew rapidly and covered his whole left eye

with orbital cellulitis. On day + 19 multiple similar skin lesion

appeared all over body. Culture and microbiological examination

from necrotic lesion isolated aspergillus flavus. Dose of amphotericin

was increased up to 5 mg/kg. On day þ22 invasive pulmonary

aspergillosis suspected due to dyspnoea and tachypnoea and i.v. ca-

spofungin (1 mg/kg) was added. Conventional chest X-ray showed

bilateral distinct infiltrates. On day þ 39 his neutrophil engrafted and

child recovered. Child continued on voriconazole and is doing fine

after 10 months of follow up. Results: Case 2 8 year child had MSD

allogenic SCT. On day þ 13 he had small erythematous skin lesion

with central blackening on left elbow. Presumptive therapy with

voriconazole (10 mg/kg) and amphotericin B (5 mg/kg) started.

Multiple similar skin lesions appeared all over body. CECT abdomen

showed multiple microabscesses in liver, spleen, pancreas and kidney.

Culture grew aspergillus flavus. Child recovered and fungal lesion

dried up. Conclusions: The presence of erythema, progressing to a

circular necrotic lesion in a patient with post HSCT should prompt

presumptive antifungal treatment.

Coagulation Abnormalities

Abstract P 142

Large PNH Clones are Uncommon in Patients with Intra
Abdominal Thrombosis

V Baloda1, Jasmina Ahluwalia2, N Varma2, YK Chawla3

Department of Pathology1, Hematology2 & Hepatology3, PGIMER,

Chandigarh

Introduction: Paroxysmal Nocturnal Hemoglobinuria (PNH) usually

presents with hemolysis or cytopenias. Thrombosis, often at unusual

sites may develop during the course of the disease. However there is a

paucity of data regarding how many cases of PNH present primarily as

thrombosis. Current guidelines recommend screening for PNH in

patients with the above mentioned sites of thrombosis. We screened

patients with intra abdominal thrombosis to determine the frequency of

the PNH clone by flow cytometry in this population. Materials &
Methods: Patients with intra abdominal thrombosis—Budd Chiari

Syndrome (BCS), Extra Hepatic Portal Vein obstruction (EHPVO), or

in mesenteric, iliac or renal were included in the study. Patients with

recent transfusions and blood samples more than 48 h old were

excluded. Peripheral blood samples were analysed by flow cytometry

using CD 55, CD 59 on both RBCs and granulocytes and additionally

CD16 on granulocytes. 10,000 events were acquired and analysed on

the FACS Calibur (BD Biosciences). Samples with [5% deficient

RBCs and granulocytes were labelled positive for PNH clone. Normal

controls were included in each run. Results: 96 patients with intraab-

dominal thrombosis were screened with CD 55 and 59 on both RBC and

neutrophils. There were 56 & 30 cases of EHPVO, BCS and 10 cases

involved other abdominal vessels Small PNH clones were seen in

17.7% cases. However none of the 40 controls were positive. 10 cases

had more than 1 deficient clone and a single case showed deficiency of

more than 1 marker. Conclusions: Large sized clones as reported to

occur in patients of PNH developing thrombosis were not seen in this

population, however smaller sized clones were not uncommon.

Abstract P 143

Prevalence of Intron 22 and 1 Inversion Mutations in the Factor
VIII Gene of 100 North Indian Patients with Hemophilia A

Gunjan Chopra, HK Senee, R Das, J Ahluwalia, A Trehan1,

D Bansal1, S Sharda1, P Malhotra2, I Panigrahi1, RK Marwaha1,

S Varma2

Department of Hematology, Pediatrics1, Internal Medicine2,

Postgraduate Institute of Medical Education and Research,

Chandigarh

Introduction: Hemophilia A (HA) is an X-linked bleeding disorder

caused by a deficient or dysfunctional coagulation factor VIII (FVIII),

affecting approximately 1 in 5,000 males worldwide. FVIII gene

(Xq28) is a large gene of about 186 Kb with 26 exons. Of the molecular

mechanisms of the disease inversion of Intron-22 and Intron-1 is

causative mutation in 40 and 5% of patients with severe HA, respec-

tively. Both inversions occur as a result of intrachromosomal

recombination between homologous regions, in intron 22 or 1, and their

extragenic copy located telomeric to the FVIII gene. The goal of the

present study was to analyse the prevalence of Intron-22 and Intron-1
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inversion mutation in North Indian patients with HA. Materials &
Methods: We have investigated 100 unrelated male HA patients. The

patient’s FVIII assay levels ranged between\1–29%. Genomic DNA

was extracted from peripheral blood leucocytes using standard phenol–

chloroform method. Patients were first tested for Intron-22 inversion

using Inverse-Shifting PCR involving three main steps: restriction

digestion of DNA, overnight self-ligation of digested products to make

DNA rings and PCR amplification of DNA rings, then negative patients

were tested for Intron-1 inversion using PCR with four primers used in

four pairs. Results: Of the 100 HA patients, Intron-22 inversion and

Intron-1 inversion was detected in 34/100 (34%) and 2/100 (2%)

patients, respectively. This is a close agreement with previously

reported studies. Conclusions: The analysis of Intron-22 and Intron-1

inversion in the FVIII gene will help to confirm the rapid diagnosis of

patient with HA and also it will allow to establish carrier testing,

antenatal diagnosis and provide better genetic counseling.

Abstract P 144

Clinical Profile of Patients with Rare Bleeding Disorders:
A Retrospective Analysis of 66 Patients

Sanjeev Kumar Sharma, S Kumar, N Agrawal, T Seth, P Mishra,

M Mahapatra, R Saxena

Department of Hematology, All India Institute of Medical Sciences,

New Delhi, India

Introduction: Clinical manifestations and pattern of rare bleeding

disorders varies widely from ecchymosis to life-threatening hemor-

rhages. We studied the presentations and manifestations of these

disorders in a tertiary care hospital. Materials & Methods: Sixty-six

patients, who presented to Department of Hematology, All India

Institute of Medical Sciences, New Delhi, were evaluated retrospec-

tively from 2004 to 2011. All these patients had bleeding from one or

more sites. A detailed history of drug intake, consanguinity, and

family history of bleeding disorder was taken. The tests performed

included platelet count, prothrombin time (PT), activated partial

thromboplastin time (APTT), Thrombin time (TT), factors assay, clot

solubility test and aggregation studies. Results: Male to female ratio

was 2:1. Average age of presentation to the hospital was 12 years.

Average age of onset of first episode of bleeding noticed was at

1.9 years for males and 4.1 years for females. Ecchymosis was the

most common presenting complaint seen in 39.4% of patients. The

most common deficient factor was factor X (43.9%), followed by

factor XIII deficiency (27.27%) and factor VII deficiency (10.6%).

Significant family history of bleeding was present in 19.7% of

patients with maximum incidences in patients with factor XIII defi-

ciency (38.8%). Conclusions: Though first episode of bleeding

occurs early in the life, most patients are not diagnosed till late

childhood or adulthood. Though factor X deficiency is the most

common among these rare disorders, life threatening bleed is rare.

Factor XIII deficiency is the second most common in which intra-

cranial hemorrhage is a major risk factor, which can be prevented

with timely diagnosis and regular FFP transfusions.

Abstract P 145

Study of Duration of Anticoagulation in Patients with Deep Vein
Thrombosis Based on Compression Ultrasound

Narendra Agrawal, S Kumar, S Sharma, AK Singh, G Singh,

S Sharma, T Seth, P Mishra, M Mahapatra, R Saxena

Department of Hematology, All India Institute of Medical Sciences,

New Delhi

Introduction: Current guidelines recommend treatment for at least

3 months and indefinite treatment for unprovoked DVT. We studied

long versus short duration anticoagulation in patients with unpro-

voked DVT who showed good resolution of thrombus on compression

ultrasound (CUS) in a prospective randomized study. Materials &
Methods: 44 patients with first episode unprovoked lower limb

proximal DVT (without pulmonary embolism) were studied between

June 2009 and June 2011 and received anticoagulation as per standard

guidelines. CUS was done after 3 months at common femoral vein

and popliteal vein. A ratio of compressed to uncompressed diameter of

[40% was considered residual thrombus and \40% as significant

resolution. Patients with residual thrombus (Arm A) continued anti-

coagulation, patients with significant resolution were randomized into

Arm-B: Continuous anticoagulation and Arm-C: anticoagulation

discontinued. Results: Of 44 patients (34 males, 10 females), median

age 35 years (16–65), 25 patients (56.8%) showed significant reso-

lution of thrombus and were randomized into arms B (n = 13) and C

(n = 12). 19 patients with residual thrombus were treated in arm A.

Mean INR was 2.34,2.38,2.55 in arm A, B and C (P = 0.84).

68.4%,67.9%,75% patients in arm A, B and C respectively(P = 0.85)

were adequately anticoagulated (assessed by frequency of therapeutic

INR on [50% visits). No patient had recurrence (median followup

12 months). Post thrombotic syndrome was seen in 17 patients

(38.6%), 11-arm A and 6-arm B + C (P = 0.03). Mean INR and

inadequate anticoagulation in patients with or without PTS was 2.3,

2.45 (P = 0.27) and 47%, 14.8% (P = 0.035, OR 4.9) respectively.

Conclusions: Early resolution of thrombus enables earlier withdrawal

of anticoagulants. Residual thrombus and inadequate anticoagulation

are risk factors for post thrombotic syndrome.

Abstract P 146

Molecular Basis of Fibrinogen Deficiency in 25 Patients
from India

E Sumitha, A Abraham, S David, G Sankari Devi, S Shenbagapriya1,

SC Nair1, B George, A Viswabandya, V Mathews, M Chandy,

GR Jayandharan, A Srivastava

Departments of Haematology, 1Immunohaematology & Transfusion

Medicine, Christian Medical College, Vellore 632004, Tamil Nadu,

India

Introduction: Fibrinogen deficiency is an extremely rare

(1:1,000,000) hereditary bleeding disorder affecting secondary hae-

mostasis. Only *240 mutations in the fibrinogen gene cluster have

been reported as being disease-causative in the literature. Identifica-

tion of additional mutations is important for understanding the

biology of fibrinogen as well as offering genetic testing to families

affected by this disorder. Materials & Methods: Twenty-five

patients enrolled between 2001 and 2011 at CMC, Vellore were

studied. The diagnosis was based on prolonged activated partial

thromboplastin time, prothrombin time, thrombin time and low

fibrinogen levels. A majority (56%) of these patients presented with

umbilical stump bleeding at birth. Genomic DNA was screened for

mutations in the fibrinogen alpha (FGA), beta (FGB), gamma (FGG)

genes by PCR and conformation sensitive gel electrophoresis strat-

egy. In silico analysis to predict changes in RNA splicing was carried

out on the novel missense mutations characterized. Results: Muta-

tions (n = 14) were identified in all the 25 patients. These included

frame shifts (50%) missense (36%) and splice site mutations (14%)

mutations, of which 12 were novel. The molecular pathology of the

seven novel frame-shifts (FGa: p.Lys575fs; p.Thr466fs; p.Glu262_

263fs, FGb: p.Gly414fs; FGc: p.Lys185fs; p.Ser81fs; p.Asp278_
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279fs) is self-evident as they resulted in truncated fibrinogen proteins.

Two novel splice site mutations (FGA: c.364+1G[A, n = 5; FGG:

c.851+1G[A n = 1) abolished the donor splice site possibly leading

to exon skipping or intron retention due to utilization of cryptic splice

sites. Among the five missense mutations three were novel (FGb:

p.Gly288Ser; p.Gly320Asp; p.Arg445Thr).The residue p.Gly288Ser

and p.Gly320Asp are conserved across species (Rat, Mouse, Frog,

Human) and located in the five-stranded sheet that forms the major

structural feature of FGb-D domains. Mutations in this region are

known to result in protein instability and fibrinogen deficiency.

Thep.Arg445Thr mutation in FGB occurs at a conserved (Rat, Mouse,

Frog, Human) residue at the C-terminal of FGb-b polypeptide. This

mutation possibly affects the extracellular secretion of fibrinogen b
protein. Two common mutations (FGA: c.364+1G[A, n = 5, FGB:

p.Arg478Lys, n = 8) affecting 13 patients were identified in this

series, suggesting that these mutations could be screened first in

patients with fibrinogen deficiency. Conclusion: The molecular data

presented adds significantly to the mutation database of this condition

and also useful for the genetic diagnosis of fibrinogen disorders in

India.

Abstract P 147

Significance of Inherited/Acquired Thrombophilia in Idiopathic
Recurrent Spontaneous Abortion: SGRH Experience

Vandana Arya, A Majumdar1, M Bhargava

Department of Hematology, 1Department of Obstetrics and

Gynecology, Sir Ganga Ram Hospital, New Delhi, India

Introduction: Pregnancy is a hypercoagulable state and thrombo-

embolism is the leading cause of adverse pregnancy outcomes

includes recurrent spontaneous abortions (RSA). In the present study

we have tried to evaluate the role of inherited/acquired thrombophilia

factors in aetiology of RSA in Indian women. Materials & Methods:
A retrospective analysis was done in 45 women with RSA together

with 27 healthy fertile controls. Patients were recruited according to

the guidelines of RCOG (Royal College of Obstetricians and

Gynaecologists).Their demographic profile; clinical presentation and

history were duly recorded. EDTA, Citrated and Plain blood samples

were used for various investigations. Protein C, Protein S, Anti-

thrombin (AT), APC-R, Lupus Anticoagulant (LAC) and anti-

phospholipid antibody (APA) assays were performed. Common

genetic variants accounting for inherited Thrombophilia such as

factor V Leiden (FVL), Prothrombin (G20210A), MTHFR (C677T),

GPIIb/IIIa (PLA1/A2) and PAI-1 (4G/5G) were analysed by PCR-

RFLP and ASO-PCR. Results: Of the evaluated 45 cases and 27

controls, the mean age was 30 and 33 years respectively. Amongst 45

cases, 2.2% (1) had deficiency of protein C and S and 4.4% (2) that of

AT. The mean values of protein C, S and AT were 99.4, 89.2 and

106.6 respectively; not significantly different from the control refer-

ence values. Six women were weakly positive for the lupus

anticoagulant. The mutant T allele of MTHFR and A2 allele of PLA1/

A2 polymorphism were significantly associated with the RSA

(P = 0.04, OR: 3.67, CI: 1.01–13.2 and P = 0.05, OR: 6.6, CI:

0.82–52.3 respectively) when compared with the controls. Abnormal

APC-R and FVL mutation was found in 2 cases of RSA only; both

were of late pregnancy loss. No mutant allele of prothrombin gene

was observed either in cases or controls. 4G/5G polymorphism

of PLA-1 gene showed no association with RSA (P = 0.101).

Conclusions: Screening of pregnant women in early gestation with

clinical history of RSA; for protein C, S, AT, LAC and APA together

with molecular markers may help in timely and effective management

of RSA.

Abstract P 148

Thrombophilia Investigation: Is It Useful During Acute
Mesenteric Ischemia? A Preliminary Study

Nagaraja R, Vandana Arya1, S Nundy, M Bhargava1

Department of Surgical Gastroenterology and Liver transplantation,
1Department of Hematology, Sir Ganga Ram Hospital, New Delhi

Introduction: The role of Thrombophilia investigations during acute

episode of thrombosis is uncertain. In acute mesenteric ischemia

(AMI) most of the studies have focused on clinical presentation and

certain prognostic factors. The present study explores the role of

heritable thrombophilia; if any, patients presenting with AMI.

Materials & Methods: Twenty consecutive patients presenting with

AMI over a period of 4 months were selected for a prospective study.

Clinical presentations, demographic variables, coagulations (Protein

C, S and Antithrombin, activated protein C resistance, antiphospho-

lipid antibodies, IgG and IgM) and molecular genetic parameters were

recorded and correlated with the outcome in the patients studied. The

genetic studies for common gene mutations [Factor V Leiden, Pro-

thrombin (G20210A) and MTHFR (C677T)] could be performed in

11 of the 20 patients. Results: Of the 20 patients studied 15 were

males and 5 females with the mean age of 50 years. Mesenteric

venous thrombosis (MVT) accounted for 9 cases and 11 were due to

arterial occlusion (MAO; thrombosis and embolism). Eighteen

patients underwent surgery and 2 were managed conservatively, both

due to venous thrombosis and both survived. CT scan of abdomen

done in 18 patients showed bowel gangrene in 6 of them. Mean length

of bowel resected in patients with MVT was 2.75 feet and 12 feet in

patients with MAO. Of the 11 patients in whom genetic studies were

performed, 5 (45.4%) were heterozygous for MTHFR C677T poly-

morphism. Levels of Protein C, S and AT were decreased in all

patients. In MVT mean levels of Protein C, S and AT in patients were

62.9, 76.6 and 68.3 respectively. These levels were much higher than

those seen in patients with MAO with P value significant for Protein

C and S (\0.001 and 0.009 respectively). Seven patients died, 2 with

MVT and 5 with arterial occlusion. Mean levels of Protein C, S, AT

was higher in those who survived than in those who did not; the

P value however was not significant. Conclusions: MTHFR (C677T)

polymorphism appears to be the most common genetic cause of

heritable thrombophilia causing AMI in India. Protein C, S and AT

levels measured during acute thrombotic episode may not indicate

their actual levels to detect deficiency but correlate well with type of

AMI (lower levels in MAO), extent of bowel gangrene and mortality.

Abstract P 149

Coagulation Assessment Using Sonoclot
and Thromboelastography (TEG) in Chronic Liver Disease
Patients

Sanjeev Kumar Gupta, P Prabhat, R Kumar1, SK Sarin1

Departments of Clinical Hematology and 1Hepatology, Institute

of Liver and Biliary Sciences, New Delhi

Introduction: Chronic liver disease (CLD) usually results in multiple

alterations in natural procoagulant as well as anticoagulant mecha-

nisms. Thus, global coagulation assessment with sonoclot and

thromboelastography (TEG) may be more relevant than conventional

assays of isolated hemostatic components. Coagulation assessment of

CLD patients by whole blood sonoclot &/or TEG and correlation with

conventional tests like PT-INR, fibrinogen and platelet count and liver

disease severity. Materials & Methods: From January to September

2011, 80 patients with CLD were analysed by sonoclot assay (68
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males and 12 females; median age 50 years (20–75)). The sonoclot

parameters included activated clotting time (ACT), clot rate (CR), and

platelet function (PF). A simultaneous TEG assessment was also done

in 30 of these 80 patients. The TEG parameters included reaction time

(R), coagulation time (K), alpha angle (A) and maximum amplitude

(MA). The other parameters included PT-INR, platelet count, fibrin-

ogen and model of end-stage liver disease (MELD) score (liver

disease severity score based on PT-INR, bilirubin and creatinine).

Results: PT-INR correlated with CR(r -0.48, P 0.0001), PF(r -0.36,

P 0.001), ACT (r 0.26, P 0.02), K (r 0.46, P 0.01), A (r -0.46,

P 0.01), and MA (r -0.399, P 0.03). Fibrinogen correlated with PF

(r 0.28, P 0.01) and CR (r 0.27, P 0.015) but not with TEG param-

eters. Platelet count correlated with PF (r 0.48, P 0.0001), K (r -0.4,

P 0.03), A (r 0.48, P 0.008), and MA (r 0.52, P 0.003). MELD score

correlated with ACT (r 0.46, P 0.0001) and CR (r -0.35, P 0.008) but

not with TEG parameters. Conclusion: Sonoclot parameters showed

better correlation with conventional coagulation tests and severity of

liver disease in CLD patients compared to TEG.

Abstract P 150

The Significance of IL10 Promoter Polymorphisms in Inhibitor
Development in Severe Haemophilia A Patients in India

Patricia Pinto, K Ghosh, S Shetty

Department of Haemostasis & Thrombosis, National Institute

of Immunohaematology, (ICMR), Mumbai

Introduction: FVIII ‘Inhibitors’, a serious complication of FVIII

therapy in haemophilia A patients, leads to increased bleeding, mor-

tality, and management cost; especially post-operatively. There is no

data on the risk factors for inhibitor development in Indian haemophilia

A patients. Materials & Methods: Immune regulatory gene polymor-

phisms were analyzed in 136 Indian severe haemophilia A patients, i.e.

49 inhibitor positive patients (and 12 concordant/discordant haemo-

philic family members), as well as 75 inhibitor negative control patients.

Three IL10 promoter polymorphisms associated with IL10 production;

rs1800896, rs1800871, rs1800872; were analyzed by DNA sequencing;

the IL10 promoter ‘CA’ dinucleotide microsatellite, IL10G, was geno-

typed using a 6-FAM labeled primer and GeneMapper software. IL1b,

IL4, six TNFA, and two CTLA4 polymorphisms were studied by PCR-

RFLP, DNA sequencing and allele-specific PCRs. Results were ana-

lysed by Fisher’s exact test. Results: The IL10 promoter ‘GCC’

haplotypes overall, and ‘GCC/GCC’ (P: 0.0352, OR: 8.409, 95% CI:

0.9508–74.371) and ‘GCC/ATA’ (P: 0.0072, OR: 3.453, 95% CI:

1.420–8.397) haplotypes associated with high-intermediate IL10 pro-

duction, were significantly higher in inhibitor positive patients, whereas

the ‘non-GCC’ haplotypes overall, and ‘ATA/ATA’ haplotype

(P: 0.0380, OR: 0.3125, 95% CI: 0.1086–0.8996) associated with low

IL10 synthesis, were significantly higher among inhibitor negative

patients. The TNFA rs1799724 C/T heterozygote prevalence was statis-

tically higher in the inhibitor positive group (P: 0.0064, OR: 3.556, 95%

CI: 1.420–8.900), while the other polymorphisms showed no statistical

significance. Conclusions: This is the first study that links the impor-

tance of IL10 promoter polymorphisms as a predisposing risk factor to

FVIII inhibitors in congenital severe haemophilia A patients in India.

Abstract P 151

Molecular Characterization of 18 Novel Mutations in Mild
to Moderate Haemophilia A Patients

Preethi S Nair, S Shetty, K Ghosh

National Institute of Immunohaematology (ICMR), 13th Floor,

K.E.M. Hospital, Parel, Mumbai 400 012, India

Introduction: Detection of pathogenic mutations in Haemophilia A

forms an important basis for genetic diagnosis in affected families.

Materials & Methods: Mutation screening was done by multiplex

PCR and Conformation Sensitive Gel Electrophoresis (CSGE)

technique followed by confirmation by DNA sequencing. The

pathogenicity of each of these mutations was assessed using various

prediction softwares. Cross reacting material (CRM) status was

measured by Enzyme Linked Immunosorbent Assay (ELISA).

Results: We detected 15 missense, 5 deletions (10 novel and 10

recurrent mutations) in moderate HA patients and 14 missense, 1

nonsense, 1 deletion (8 novel and 8 unique recurrent mutations) in

mild HA patients. Two cases had double mutations, wherein 1 was

familial with a novel mutation concomitant with a reported muta-

tion, whereas in another case both the mutations were novel. Carrier

diagnosis was availed by two families, of which one was an

extended HA family having a case of classical female Haemophilia

A. We have also been successful in offering antenatal diagnosis to

families by direct mutation analysis in the present study. 4 cases

were found to be CRM positive and 3 were CRM reduced.

Conclusions: High heterogeneity in mutational profile has been

observed in the present study. The outcome of this study would

enable us to give an accurate diagnosis in all affected families by

direct mutation analysis.

Abstract P 152

Influence of CYP2C9 and VKORC1 Polymorphisms/
Haplotypes on Warfarin Dosage and Other Adverse
Effects in Indian Patients

Tejasvita Gaikwad, S Shetty, C Ross1, V Kulkarni2, K Ghosh

National Institute of Immunohematology (ICMR),

KEM Hospital, Mumbai; 1St John’s Hospital, Bangalore;
2Nair hospital, Mumbai

Introduction: Warfarin, a widely prescribed anticoagulant for pre-

vention of thrombosis, is associated with narrow therapeutic window

where even small variations in dosing may result in hemorrhagic or

thrombotic complications. Several polymorphisms in VKORC1 &

CYP2C9 have been shown to be associated with warfarin dose

requirement. Materials & Methods: The frequency of CYP2C9 &

VKORC1 promoter region polymorphisms were studied in 108 war-

farin treated patients by PCR-RFLP & direct sequencing method

respectively. The VKORC1 haplotypes were analysed in 57 warfarin

treated patients. Results: CYP2C9 & VKORC1 promoter region

polymorphisms: Overall 44.4% studied patient population was found

to be carriers for any of the 3 warfarin sensitive alleles, requiring low

warfarin dose as compared to wild type i.e. 3.1 mg vs. 6.25 mg

(±1.3 mg) OD. Of this, 62% patients manifested with bleeding

problems while on warfarin, indicating that these patients are slow

metabolizers of warfarin. VKORC1 haplotype: Five VKORC1 SNPs

were used to infer the VKORC1 haplotype. We detected H7 haplo-

type to be more predominant in Indians. Interestingly, all H7

haplotypes were associated with promoter region polymorphism (GG)

suggesting a strong linkage disequilibrium between the polymor-

phisms. Conclusions: Approximately 45% of the patients carry any

one of other 3 strongly linked warfarin sensitive polymorphisms,

suggesting the need for identifying the warfarin genotype before

starting the dose. H7 haplotype in VKORC1 gene, strongly associated

with promoter region polymorphism (GG), suggests that only pro-

moter region polymorphism is sufficient to differentiate high & low

warfarin metabolizers.
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Abstract P 153

Comparison of FXIII Activity and Antigen Levels in a Cohort
of 20 Patients Diagnosed at a Tertiary Care Centre

Shenbaga Priya, SC Nair

Department of Transfusion Medicine & Immunohaematology,

Christian Medical College, Vellore

Introduction: Congenital FXIII deficiency is an extremely rare auto-

somal recessive disorder, with an estimated incidence of approximately

1 in 2 million. FXIII is characterized by normal coagulation screening

tests and its clinical features includes umbilical cord bleeding, intra-

cranial haemorrhage, easy bruisability, recurrent and spontaneous

miscarriages and delayed wound healing. Urea clot solubility is the

most widely used test for the diagnosis of FXIII deficiency, however

this test could only detect severe factor deficiency (FXIII \ 2%), mild

deficiencies and heterozygous states are being under diagnosed. As an

alternate to gold standard urea solubility testing, comparing the FXIII

levels by two automated commercial activity and antigen assays.

Patients & Methods: Patients referred for complete haemostatic work

up with bleeding history suggestive of FXIII deficiency was included in

the study. FXIII Antigen assay (IL), Berichrom FXIII Chromogenic

assay (Dade Behring) was the two kits used. No of samples tested:

Normal controls 10, Abnormal Controls 10, FXIII deficient cases 20.

Results: Mean/SD for FXIII Ag A subunit (IL)—u/dl & Berichrom

FXIII (Dade Behring)—u/dl. For normal Control: (n = 10) 101 ± 7.7,

112 ± 6.2; Abnormal Control (n = 10): 33 ± 3.4, 30.6 ± 3.2; FXIII

deficient (n = 20): 0 (0–8.6), 4.2 (2.3–14). Conclusion: Our study

describes there is good correlation between antigen and activity assay

with r value of 0.960 and P value of 0.002. The limitations of urea clot

solubility highlights the need for a sensitive first line screening test in

these subset of patients which should be more specific, rapid, accurate

and reproducible. However the higher FXIII activity values obtained in

Berichrom FXIII assay could be attributable to the assay principle and

could be overcome by the usage of plasma blank in the test.

Abstract P 153A

Polymorphic Markers in VWF Gene: Application in Genetic
Diagnosis of Affected Families with VWD

Priyanka Kasatkar, Shrimati Shetty, Kanjaksha Ghosh

National Institute of Immunohematology, 13th Floor, K.E.M.

Hospital Campus, Parel 400012

Introduction: Genetic diagnosis in VWD by direct mutation detec-

tion is a complex and laborious procedure due to large size of the

VWF gene, high heterogeneity of mutations and a large part of the

gene showing 97% homology to a pseudogene in chromosome 22.

Thus indirect method of gene tracking using polymorphic markers

within VWF gene is the preferred method, which when informative is

less expensive to offer genetic diagnosis to affected VWD families.

Materials & Methods: The informativeness of 9 polymorphisms in

VWF gene were analysed in 100 VWD patients for their utility in

genetic diagnosis of affected families by PCR-RFLP, CSGE and

direct sequencing. Results: The heterozygotic frequencies of N318K,

T789A, R852Q, rs177702 C/T, rs216312 A/G polymorphisms were

found to be 11.4, 8, 5, 4 and 7% respectively. The two polymorphisms

i.e., T789A, Y795Y were found to be in strong linkage disequilibrium

with rs36105228 GT/AC and rs216293 C/A with 8% heterozygosity.

The Intronic deletion of 3 bases in intron 16 showed 2% heterozy-

gosity among our patients. Conclusions: In view of the complexity

and heterogeneity of VWD these markers can be successfully used in

carrier and antenatal detection in Indian population. Additional

markers identified in the present study will further add to the infor-

mativeness to the existing intron 40 VNTR markers so as to offer

diagnosis in majority of the families.

Abstract P 154

Consanguinity and a Rare Bleeding Disorder: Factor XIII
Deficiency

KE Cherian, A Mathew, CC Philip, MJ John

Department of Clinical Haematology, Haemato-Oncology and Bone

Marrow (Stem Cell) Transplant Unit, Christian Medical College,

Ludhiana, Punjab

Introduction: Factor XIII, is responsible for stabilizing of the clot.

It acts by forming bonds between fibrin monomers. Factor XIII

deficiency is rare, and has an incidence of 1 in 5 million live births. It

occurs equally in men and women, and has an autosomal recessive

inheritance. Here we present the case report of an 8 year old girl,

diagnosed to have factor XIII deficiency, the first of such cases

reported in CMC, Ludhiana. Case Report: 8 year old girl, presented

with complaints of recurrent ecchymotic patches, and increased

bleeding tendency since infancy. She had received 2 units of blood at

2 years of age. On reviewing her history, it was found that she was the

second child of a second degree consanguineous marriage, with no

family history of bleeding diathesis. Investigations revealed normal

platelet counts. PT, APTT, and bleeding time were normal. A pos-

sibility of factor XIII deficiency was considered, and this was

confirmed by the urea clot lysis test. She was recommended factor

XIII replacement every 20–30 days with 15–20 ml/kg of FFP/

10–20 units/kg for the concentrate/1 bag of cryoprecipitate for 10 kg

body weight. Conclusion: Factor XIII deficiency should be consid-

ered in any patient who presents with unusual bleeding and has

normal platelet counts, PT, APTT, and bleeding time. It is strongly

recommended that patients and care givers recognize the signs and

symptoms of potentially life threatening bleeds, so that they can

respond in a timely and appropriate manner.

Abstract P 155

Combined Factor V and Factor VIII Deficiency in North Indian
Population: A Report of Two Cases

A Chougule, J Ahluwalia, P Malhotra1, S Varma1

Department of Hematology and 1Internal Medicine, Postgraduate

Institute of Medical Education & Research, Chandigarh

Introduction: Combined factor V and factor VIII deficiency is one of

the rare bleeding disorders. Here we present a report of two cases with

combined factor V and VIII deficiency. Materials & Methods: Study

consists of two patients of two unrelated families from north India.

Both index cases were females. First case presented with excessive

bleeding following dental extraction. The second case presented with

excessive gum bleeding for a prolonged period. The tests performed

included routine PT, aPTT followed by factor V and VIII assays by

clot based methods using commercial reagents. Results: Neither case

had any history of joint or gastrointestinal bleeds or history of pro-

longed epistaxis. Laboratory tests revealed prolonged PT and aPTT of

both cases which were corrected by normal plasma. The factor V

levels of first and second cases were 14.7 and 13% respectively.

Similarly factor VIII levels were 15 and 16% respectively. Conclu-
sions: Cases of combined FV and FVIII deficiency are exceedingly

rare. The presentations of these cases are usually mild and maybe

indistinguishable from mild hemophilia.

Indian J Hematol Blood Transfus (Oct-Dec 2011) 27(4):185–289 233

123



Abstract P 156

Unusual Association of Portal Vein Thrombosis in a Case
of Chronic Lymphocytic Leukemia

Aleem Jan, S Jeelani, G.M. Gulzar, S Geelani, J Rasool, K Ahmad

Department of Clinical Haematology & Gastroenterology, SKIMS,

Kashmir

Introduction: Thrombosis thus far known for its predilection for

myeloproliferative disorder can throw a surprise if suspected and

finally documented in a case of chronic lymphoproliferative disorder

like CLL. Herein we unfold a recently encountered scenario in an

elderly male. This being rare and confined to case reports, therefore

merits a curiosity to share. Materials & Methods: 60 year old male a

diagnosed case of CLL, on followup since October 2005, presently in

remission status of disease, had 2 bouts of hemetemesis and malena,

reported to A/E, received supportive care and managed for variceal

bleed. Positive findings at presentation were spleen 11 cm and gross

pallor. No stigma of chronic liver disease USG revealed dilated portal

vein with thrombus in lumen. Results: GIT may be infiltrated with

leukemic cells causing abnormal mucosal thickening which could

result in ulceration, bleed or malabsorption. Cholestatic jaundice due

to nodal enlargement can also ensue. Cancer coagulopathy has also

been incriminated and inherited thrombophilias may also contribute.

Latter were excluded. We believe in our case, in line with explanation

put forth through reference: Acta Gastro Beig 66(4):303–306, 2003,

increased splenoportal blood flow and protective sinusoidal vaso-

constriction secondary to splenomegaly was the probable cause.

Conclusions: Persistent splenomegaly in a case of CLL, should

warrant in addition to work up for persistence of disease, awareness

and look at splenoportal axis status, so as to unmask and pickup.

Currently patient is doing well.

Platelet Disorders

Abstract P 157

Pediatric Essential Thrombocythemia: A Lesser Known Entity

Vikas Dua, SP Yadav, M Ramzan, V Kumar1, R Saxena2, A

Sachdeva

Pediatric Hematology Oncology & BMT Unit, Department of

Pediatrics, 1Department of Hematology, 2Department of Genetics,

Sir Ganga Ram Hospital, New Delhi

Introduction: The essential thrombocythemia (ET), is a much rarer

cause of thrombocytosis in childhood. We report two cases of

essential thrombocythemia who presented with platelet count of more

than 1,000,000/mm3. Materials & Methods: Case 1 A 10-year-old

boy was found to have a platelet count of 10,50,000/mm3 when he

was investigated following fever. Repeated complete blood counts

(CBC) exhibited an isolated marked increase in platelet count over

10,00,000/mm3 over a year. Physical examination showed spleno-

megaly. Case 2 A 5-year-old girl was found to have a platelet count of

6,400,00/mm3 when she was investigated following fever. Repeated

CBC exhibited an isolated marked increase in platelet count between

500,000 and 1,050,000/mm3 over 2 years. Physical examination

showed hepatosplenomegaly. Results: In both cases, family history

was unremarkable. Iron profile, ESR and CRP were within normal

range. The bone marrow showed increased megakaryocytes with

clustering and hyperlobulated forms. Cytogenetic analyses on bone

marrow sample were normal. FISH for bcr-abl gene was negative.

JAK2 mutation was negative in 1st case but was positive in the 2nd.

Both patients met 2008 World Health Organization diagnostic criteria

for ET and no cause of reactive thrombocytosis was ascertained. 1st

child was started on hydroxyurea with which platelet count decreased

to 5,00,000/mm3. Both patients are on follow up for last 5 and

3 months and are doing well till date. Conclusions: Pediatric essen-

tial thrombocythemia although rare but should be considered in

children with persistently elevated platelet counts.

Abstract P 158

Role of Flowcytometric Analysis of CD 41 in Glanzmanns
thrombasthenia

AM Shanthaladevi, Karuna Rameshkumar

Department of Clinical Pathology, St. John’s Medical College

Hospital, Bangalore 34

Introduction: Glanzmanns Thrombasthenia (GT) is one of hereditary

platelet function disorders resulting from deficiency or aberration of

membrane glycoproteins (GP) IIb and IIIa causing deficient adenosine

diphosphate (ADP) induced platelet aggregation and deficient clot

retraction. The diagnosis of the disorder requires platelet aggregation

studies. In the present study 8 cases of GT are diagnosed by using CD

41 by flowcytometry. Materials & Methods: Patients who present

with bleeding having prolonged bleeding time (BT) with normal

platelet count and poor platelet aggregation on finger prick smear

were analysed for presence of CD 41 on platelets by flowcytometry.

Results: Twelve cases which met the above criteria were analysed for

CD41 by flowcytometry. M:F ratio was 1.4:1. All patients presented

with history of bleeding (epistaxis 7/12 cases, other mucosal bleeds

8/12 cases, bleeding from injection site, easy bruisability and men-

orrhagia at menarche one case each). 9/12 cases required blood

transfusions. All cases had normal or high platelet count, prolonged

BT ([15 min), normal PT and APTT. Factor VIII and IX levels done

in 7/12 cases was normal or increased. 8 cases showed absence of CD

41 on platelets. Conclusions: GT results from absence or deficiency

of GP IIb and IIIa (Type I and II) or dysfunctional GP IIb and IIIa

(GT Type III/variant). The GT type I and II can be detected by

flowcytometry as seen in 8 out of the 12 cases analysed.

Abstract P 159

Audit of Platelet Transfusion at a Tertiary Care Institute
in Western Maharashtra

Shrutika Munot, M Deokar, R Kamat

Department of Pathology, B.Y.L. Nair Ch. Hospital & T.N. Medical

College, Mumbai

Introduction: All transfusion decisions are clinical judgments that

cannot necessarily be reduced to explicit indications. And yet,

platelets being a precious commodity, regular audits are essential to

evaluate trends in platelet utilization & to assess compliance with

existing guidelines. Materials & Methods: A prospective audit of

utilization of random donor platelet units (RDPs) was conducted in a

1,500 bedded tertiary care hospital over a period of 1 year from

January to December 2010. BCSH & AABB guidelines for platelet

transfusion were used as reference. Results: A total of 2,454 RDPs

were utilized in 600 episodes of platelet transfusions given to 273

patients. Maximum utilization was recorded in adult and pediatric

hemato-oncology (61.49%), followed by monsoon related acute feb-

rile illnesses. Of the total units transfused, only 51% were ABO group

specific. Majority of prophylactic transfusions were appropriate

(88.6%) However, inappropriate prophylactic transfusions (11.4%)
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did occur in the settings of ITP, acute febrile illnesses, cardiopul-

monary bypass surgery, aplastic anemia & acute leukemia. In most of

these cases (82%), the pre-transfusion platelet count had not reached

the prophylactic transfusion threshold. Multiple dose platelet trans-

fusions were deemed suboptimal management in many cases.

Conclusions: Inappropriateness of platelet transfusion with respect to

both dosage and indication needs to be addressed by establishing an

in-house transfusion policy in line with international guidelines. A

resource-limited setting, hazards of transfusion & increasing patient

awareness demand that all platelet transfusions be clinically justified.

Abstract P 160

Molecular Analysis of Wiskott Aldrich Syndrome (WAS)
in Patients from India

S David, A Abraham, N Patkar, G Sankari Devi, SC Nair1,

B George, V Mathews, M Chandy, GR Jayandharan, A Srivastava

Departments of Haematology, Immunohaematology and Transfusion

Medicine1, Christian Medical College, Vellore, Tamil Nadu

Introduction: Wiskott Aldrich Syndrome (WAS) is a rare

(1:100,000) X-linked disorder characterized by thrombocytopenia,

eczema, bloody diarrhea, profound immunodeficiency and an

increased risk of malignancies. More than 300 mutations have been

described in the WASP gene encoding the WAS protein. The

mutation in the WASP gene can give rise to Classic WAS, as well

as X-linked thrombocytopenia (XLT) and intermittent XLT. We

report here the molecular analysis of WAS in ten patients from

India. Materials & Methods: GE Diagnosis of WAS/XLT was

based on low platelet count (9,000–95,000/mm3), presence of small

platelets (Mean 6.2 ± 1.5) and detection of WASP by

flowcytometry. The disease was scored from a scale of \1–5 as

reported earlier (Biol Blood Marrow Transplant 15:84–90, 2009).

Genomic DNA from the patients was screened for mutations in

WASP gene by PCR-CSGE followed by DNA sequencing. Splice

site mutations were characterized in silico by Splice Site Prediction

program (http://www.fruitfly.org/seq_tools/splice.html). Fifty normal

controls were screened to identify whether the novel mutations

identified in the patient was present in the normal population.

Results: Seven patients presented with classic WAS while three had

XLT phenotype based on the scoring system. A disease causing

mutation was identified in eight out of ten patients (Table 1). We

did not identify mutations in two siblings diagnosed with XLT

despite complete sequencing of WASP gene. Of the remaining eight

patients, three nonsense, two splice site variations and one each of a

deletion and missense mutations were identified. The c.107delT

mutation predicting a p.Phe36fs*10 frameshift in WASP was novel.

This mutation possibly results in premature termination of transla-

tion in PH/WH1/EVH1 (pleckstrin homology/WASP homology

1/enabled-VASP homology 1) domain resulting in a truncated

WASP. This molecular pathology was responsible for severe WAS

phenotype (Score 5) in two patients (WAS 15 & 35) identified with

this mutation. Other patients (n = 5) with a severe WAS phenotype

(Score [4) had severe molecular defects such as nonsense mutation

(n = 3) or splice site mutation (n = 5) that are predicted to result in

truncation of protein or exon skipping, respectively. In the patient

with XLT phenotype (WAS 8), we identified a novel c. 127G[A

mutation that predicts p.Cys43Tyr missense change in the PH/WH1/

EVH1 domain of WASP, which is likely to affect the second-

ary structure of WAS protein by loss of di-sulphide linkage.

Conclusions: Our study shows that the genotype and phenotype

correlates well in patients characterized with WASP gene mutations.

This data will be also useful in offering genetic diagnosis for this

condition.

Table 1 Clinical data and molecular analysis of WAS patients160

UPN Age at

diagnosis/sex

Family

history

MPV

(fL)�
Platelet

count (mm3)

Flow

cytometry

Score Phenotype Exon/

intron

Genotype

cDNA Protein±

WAS 4 6/M Yes 6.6 15,000 ND 4 Classic WAS} 10 c.960C[T p.Arg321Ter

WAS 7 1/M No 6.3 21,000 D1 98.5 B9 94.8 5 Classic WAS 7 c.630C[T p.Arg211Ter

WAS 8 2.5/M No 4.8 38,000 ND 2 XLT¥ 1 c.127G[A p.Cys43Tyr

WAS 9 8/M Yes ND 30,000 D1 1.8 B9 1 2 XLT Mutation not

identified

WAS 10 12/M Yes ND 30,000 D1 3.6 B9 2 2 XLT Mutation not

identified

WAS 13 1/M Yes 7.6 21,000 D1 16.32 4 Classic WAS IVS8 c.259+1G[A Splice site mutation

WAS 15 5/M Yes 3.65 24,000 ND 5 Classic WAS 1 c.107delT= p.Phe36fs*10

WAS 35 1/M Yes ND 54,000 ND 5 Classic WAS 1 c.107delT= p.Phe36fs*10

WAS 33 2/M ND 6.9 95,000 B9 70.07 4 Classic WAS 10 c.960C[T p.Arg321Ter

WAS 34 1.5/M No 8.2 9,000 ND 4 Classic W S IVS8 c.259+1_+4del

GTGA

Splice site defect

* UUPN-Unique Patient Number, �MPV-Mean Platelet Volume (femtolitres), ø ND-Not Determined, } WAS-Wiskott Aldrich Syndrome,
¥ XLT-X Linked Thrombocytopenia, ł IVS-Intervening Sequence, = Novel mutation, e Scoring system:\1–5 includes clinical features such as

thrombocytopenia, small platelets, eczema, immunodeficiency, infections, autoimmunity or malignancy and congenital neutropenia. Adapted

from Biol Blood Marrow Transplant 15:84–90 (2009), Nucleotide A of ATG translation initiation start site of WASP, – Amino acid positions

of precursor glycoproteins as per HGVS nomenclature
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Abstract P 161

Prevalence of Aspirin and Clopidogrel Resistance in Cardiac
Patients

P Mishra, J Kotwal, V Dutta, N Singh, A Kotwal

Armed Forces Medical College, Pune

Introduction: Aspirin and clopidogrel are the most common anti-

platelet drugs used singly or in combination to prevent adverse vas-

cular events (AVE) in IHD patients. Studies quote existence of aspirin

and clopidogrel resistance from 5 to 60% leading to around 30% risk

of AVE in next 6 months. The objective was to study the prevalence

of resistance to aspirin and clopidogrel by optical platelet aggre-

gometry test (PAT) with the intent of guiding anti-platelet therapy.

Materials & Methods: Our study group comprised 110 consecutive

IHD patients 55 on aspirin (75/150 mg) and 55 on combined aspirin

(150 mg) and clopidogrel (75 mg) prophylaxis. PAT was performed

as per protocol using ADP and Arachidonic Acid (AA). The criteria

for aspirin resistance were mean platelet aggregation C70% with

10 lmol/l ADP and C20% with 0.5 mg/ml arachidonic acid. Semi-

responders to aspirin fulfilled any one of the above criteria. Aggre-

gation C70% with 20 lmol/l ADP suggested clopidogrel resistance.

Results: On analysis, resistance 24/110 (21.8%) for aspirin (25 semi-

responders) and in the dual therapy group—34/55 (61.8%) for clop-

idogrel and 15/55 (27.2%) to both. Aspirin resistance was

significantly higher in obese and cases with high MPV. Clopidogrel

resistance was associated with omeprazole therapy, AVE and raised

MPV. 11/13 Aspirin resistant responded to increased dose. 29 of 31

clopidogrel resistant patients were on Omeprazole; 24/29 responded

to stoppage of drug, decreasing clopidogrel resistance to 5.45%.

Conclusions: There is significant resistance to anti-platelet drugs in

the Indian population and laboratory can play vital role in individu-

alizing anti-platelet therapy and preventing vascular catastrophe.

Abstract P 162

Study of Patterns of Microparticles in Thrombocytopenias

Bipin Kulkarni, S Shetty, K Ghosh

National Institute of Immunohaematology (ICMR), 13th floor,

New MS Building, KEM Hospital Campus, Parel, Mumbai

Introduction: Laboratory subtyping of thrombocytopenia is laborious.

It will be helpful if clinicians know whether or not a patient with

thrombocytopenia will bleed. Platelet microparticles carry surface

receptors that induce pro-coagulant tendency. This might be protective

in such patients. This study aims at developing a method for a quick

assessment of the subtype of thrombocytopenia so that patients can be

managed better. Materials & Methods: From 30 thrombocytopenia

patients and 12 controls, 9 cc peripheral venous blood is collected in

0.29 M Tri-Sodium citrate, 2 cc EDTA samples is collected for CBC.

PRP is obtained by centrifugation at 700 rpm for 20 min at room

temperature. It is aspirated into a polystyrene tube and centrifuged at

4,000 rpm for 20 min at room temperature to obtain PPP, which is

centrifuged at 4,000 rpm for 20 min to obtain cell free plasma. CFP is

centrifuged at 12,000 rpm for 2 min to obtain a microparticle pellet,

which is resuspended in 1 ml of 19 Tris-buffered saline for immediate

analysis by flow cytometry. CD41, Annexin V markers are studied on

BD FACS Aria flow cytometer. Results: Methodology for analysis of

microparticles is standardized. 30 thrombocytopenia patients and 12

normal control samples studied so far. The mean PMP of patients and

controls is shown below. Conclusions: Patients show marked rise in

PMP as compared to controls. Patients with higher PMP have lesser

bleeding manifestations.

Mean PMP

events

Mean bead

events

Mean

PMP

Mean

Plt. Ct.

Patients 2416.566667 62.86666667 90761.4 54.9

Controls 413.5 170.25 2530.33 261.58

Abstract P 162 A

Efficacy of Anti-D in newly diagnosed cases of ITP

Pranati Mohanty1, RK Jena2, S Sethy2, SR Mohapatra1

Dept. of the Pathology1, Clinical Hematology2, S.C.B. Medical

College, Cuttack

Introduction: Immune thrombocytopenia (ITP) is a relatively com-

mon entity in which antibody-coated platelets undergo accelerated

destruction by mononuclear phagocytic system. Treatment of ITP

includes conventional modalities such as steroids and IV Ig. Few

clinical trials of Rho (D) Ig in patients with ITP show platelet increase

in the majority. This is based on anti-D coated RBCs spare the sen-

sitized platelets; because of preferencial destruction of RBCs by the

MPS. The efficacy of anti-D as an initial trial in ITP cases and at the

same time to evaluate its side effects was done. Material & Method:
The study included 84 newly diagnosed (within 3 months from the

diagnosis) adult patients of ITP who were Rh-positive, had negative

direct antiglobulin test (DAT), and who had not undergone sple-

nectomy. They received single intravenous bolus of anti-D

immunoglobulin at the dose of 50-Îg/kg if they had platelet count less

than 20-Ã+ª-Ã109/L with or without significant muco-cutaneous

hemorrhage. This study was conducted in Clinical Hematology

Department of SCB Medical College Hospital from April 2007 to

March 2011. Results: Primary measure of efficacy was the platelet

count increase on 2nd day and 4th day after initial anti-D treatment.

Only side effect noted was mild decrease in the Hb value with no rise

in bilirubin. A total of 78 patients ( 93%) responded to anti-D with an

increase in the platelet count [ 20-Ã+ª-Ã103/-Îl and 67 patients (

80%) had platelet increase[50-Ã+ª-Ã103/-Îl. Conclusions: Anti-D is

an attractive alternative for long-term medical treatment of patients

with immune thrombocytopenia which is of low cost in comparison to

IV Ig. Ongoing studies will focus on evaluating the role of anti-D in

avoiding splenectomy and in chronic ITP.

Abstract P 163

Drugs, Rituximab and TTP: A Case of Refractory Drug Induced
Thrombotic Thrombocytopenic Purpura Treated with Rituximab

Raghuveer Prabhu, M Palaniappan, N Sidharthan, K Pavithran

Department of Medical Oncology and Haematology, Amrita Institute

of Medical Sciences, Kochi

Introduction: Rituximab is a chimeric monoclonal antibody to CD

20, an antigen present of surface of B-lymphocytes. The common

indications in Hematology are in the treatment of CD 20 expressing

lymphomas and leukemias and in immune thrombocytopenic purpura.

However, off label uses include other autoimmune disorders like

autoimmune hemolytic anemia and TTP. Thrombotic thrombocyto-

penic purpura (TTP) is a thrombotic microangiopathy which can

occur either due to a congenital deficiency of a metalloprotease

ADAMTS-13 or due to autoantibodies to this metalloprotease, which

cleaves ultra-large multimers of von Willebrand factor. It can be

precipitated by drugs, pregnancy or lupus. Prognosis depends on early

diagnosis and prompt initiation of plasma exchange therapy. There is
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no consensus in the treatment of TTP refractory to plasma therapy.

Case Report: We report a case of TTP refractory to plasma exchange

therapy successfully treated with rituximab. He had a relapse after

10 months of initial Rituximab therapy which was successfully

treated with low dose Rituximab and is now on maintenance Ritux-

imab and continuing to be in remission for the past 1 year. We also

discuss the possible role of clopidogrel and atorvastatin in precipi-

tating the disease. Conclusions: Rituximab is effective in immune

forms of TTP. The mechanism of action is depletion of antibody

producing B lymphocytes. Other less established indications in hae-

matological practice in which rituximab is effective are autoimmune

hemolytic anemia, Evan’s syndrome and pure red cell aplasia.

Abstract P 164

Dare to Do Craniotomy with Platelet Count of 5,000/cumm
‘‘A Tale of Kernohan, a Neurosurgeon, and a Haematologist’’

MJ John, C Philip, Kripa Elizabeth Cherian, V Jain1, S Grewal1,

H Sobti1

Department of Clinical Haematology, Haemato-Oncology and Bone

Marrow (Stem Cell) Transplant Unit, 1Department of Neurosurgery,

Christian Medical College, Ludhiana

Introduction: Immune thrombocytopenic purpura (ITP), rarely pre-

sents as acute subdural haematoma (ASDH). All patients cannot afford

Immunoglobulin (IVIg) or Anti D therapy. This is a report on a patient

who was taken for subdural evacuation when the platelet count was

5,000/cumm under high dose steroids. Case Report: A 45 year old

lady presented to the ER with complaints of headache for 15 days. CT

scan revealed right sided acute on chronic SDH. Initial assessment

revealed no focal deficits. Routine haemogram showed a platelet count

of 7,000, anemia (Hb 6 g/dl) and a normal total leucocyte count. Bone

marrow examination confirmed immune thrombocytopenia and she

was initiated on high dose dexamethasone along with platelet support.

The following day her sensorium worsened and she developed a right

sided hemiplegia. Repeat CT scan showed increase in size of the SDH

on the right side suggesting a Kernohan’s phenomenon. Repeat platelet

counts were 5,000/cumm and patient could not afford IVIg or AntiD. In

view of rapid neurological deterioration, she was taken up for emer-

gency craniotomy with clot evacuation under cover of high dose

steroids and SDP, after explaining risks to the relatives. Post-surgery

she remained intubated for 2 days and was extubated on day +3. Her

focal deficits improved by day +4 and she was discharged in an

ambulatory condition on day +6. Her platelet count on discharge was

35,000/cumm. She had a gradual rise of platelet counts and currently on

tapering prednisolone. Conclusions: Conventional practice guidelines

propose to do intracranial procedures with platelet counts of[1 lakh/

cumm. In our setting, we need to individualize the treatment with

pharmaco-economic considerations and risk-benefit analysis.

Abstract P 165

Spurious Thrombocytopenia due to EDTA Induced Platelet
Phagocytosis and Satellitism

Preethi Paul, M Kaur, N Kakkar, N Kumar

Department of Pathology, 1Department of ENT, Christian Medical

College, Ludhiana 141 008, Punjab

Introduction: Thrombocytopenia is a common hematological abnor-

mality seen in clinical practice. At times, the platelet count may be

spuriously low due to anticoagulant-induced artefacts. It is essential to

recognize such conditions in order to prevent inappropriate treatment.

We present a patient with spurious thrombocytopenia due to EDTA-

induced platelet phagocytosis and satellitism. Case description: A

35 year old gentleman presented with ulceration over the left lateral

border of tongue since 5 months for which excision was planned. Pre-

operative work up included complete blood profile which showed

normal haemoglobin and leukocyte count with thrombocytopenia

(platelet count 59,000/cu mm). Peripheral smear examination revealed

small platelet clumps with few neutrophils showing platelet satellitism,

while nearly one-third of the neutrophils showed platelet phagocytosis.

Spurious thrombocytopenia due to platelet satellitism, phagocytosis

and clumping attributable to EDTA was considered. Repeat blood

samples taken in heparin and sodium citrate showed platelet counts of

62,000 and 66,000/cu mm, respectively. Smear examination from

citrated and heparinised samples showed complete abolition of platelet

satellitism and phagocytosis. However the counts remained spuriously

low due to persistence of platelet clumps. Platelet clumping was con-

sidered to be an EDTA-independent immune phenomenon, while

platelet satellitism and platelet phagocytosis were EDTA-dependent.

The presence of this phenomenon was intimated to the surgeon and the

patient underwent successful excision of the ulcer. Conclusion:
EDTA-induced spurious thrombocytopenia should be considered when

unexpectedly low automated platelet counts are obtained. This can

avoid inappropriate investigation and treatment decisions.

Abstract P 166

Immune Thrombocytopenic Purpura due to Mixed Viral
Infection

Suresh Kumar, A Khadwal, S Verma, S Singhi

Department of Pediatrics, Advanced Pediatric Centre, Postgraduate

Institute of Medical Education and Research, Chandigarh

Introduction: Immune thrombocytopenic purpura (ITP) is most

common variety of thrombocytopenic purpura in children. It is

characterized by mucocutaneous bleeding and low platelet count. It is

an autoimmune condition in which pathogenic antibodies binds

platelets, resulting in accelerated platelet clearance. A variety of

viruses have been implicated in the etiopathogenesis of ITP. We

report a case of immune thrombocytopenia which most probably was

due to parvovirus B19 and dengue infection. Materials & Methods:
A case report. Results: An 11 years old boy presented with epistaxis,

petechial hemorrhages, easy bruising, and purpuric rash. He was

diagnosed to have immune thrombocytopenia and further investiga-

tions revealed positive IgM antibodies to parvovirus B19 and dengue

virus (by capture ELISA). Over a period of 4 weeks, his platelet count

gradually normalized without any specific treatment and there were

no fresh epistaxis or skin bleeds. Conclusions: Acute ITP, which is a

leading cause of thrombocytopenia in children, can occur following

mixed parvovirus B19 and dengue virus infection.

Abstract P 166 A

Storage Pool Disorder: A Case Report

Monika Gupta, JM Khunger, R Saxena

Department of Haematology, All India Institute of Medical sciences,

New Delhi

Introduction: Patients of platelet storage pool disease can have

variable clinical manifestations varying from mild bleeding and easy
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bruising to moderate bleeding and are likely underdiagnosed. We

encountered such a child which was diagnosed to have platelet sto-

rage pool disease. Case Report: A 6 years old male child reported in

Haematology Out Patient Department with complaints of repeated

episodes of epistaxis. The bleeding was usually mild but occasionally

severe necessitating blood transfusion. There was no family history of

this kind of illness. Along with the routine investigations, coagulation

profile, assays for Factor VIII, Factor IX and PF3 availability with

ADP were done. On platelet aggregation studies, there was reduced

aggregation with ADP, adrenalin & collagen and normal aggregation

with ristocetin and arachadonic Acid. On the basis of these results the

possibility of platelet storage pool disorder was considered. Electron

microscopy showed marked reduction of dense granules in platelets

compatible with Storage Pool Disease. Discussion: Based on platelet

function tests and electron microscopy, our case was concluded to be

a Storage pool disorder. Platelet dense-granule deficiency is recog-

nized as one of the important types of platelet secretion disorders.

Diagnostic tests for platelet disorders are essential for the evaluation

of many common bleeding disorders. In patients presenting with mild

bleeding disorder, platelet aggregation studies and if required electron

microscopy should be done to rule out storage pool disorders.

Aplastic Anemia

Abstract P 167

Outcome of Aplastic Anemia in Children: A Single Centre
Experience

Mohammed Ramzan, SP Yadav, MSH Zafar1, M Bhargava1,

N Dhingra, A Sachdeva

Pediatric Hematology Oncology & BMT Unit, Department of

Pediatrics, Department of Hematology, Sir Ganga Ram Hospital,

Delhi

Introduction: Aplastic anemia (AA) is a fatal disease if definitive

treatment is not given but treatment is expensive. Materials &
Methods: The medical records of thirty children were diagnosed with

aplastic anemia between January 2008 to September 2011 were

reviewed retrospectively. Results: Among thirty patients, males were

24 and females were 6. Mean age of presentation was 9.1 years (range

2–16). Twenty-seven had severe aplastic anemia. At diagnosis mean

hemoglobin level was 6.1 g/dl (range 3.3–10), absolute neutrophil

count 381 (7–74) and platelets 12,853 (1,000–57,000). Two patients

had paroxysmal nocturnal hemoglobinuria, one post dengue, 6 post

hepatitis and rest idiopathic. One patient with non-severe AA died and

2 recovered spontaneously. Among 27 severe aplastic anemia, 6

refused therapy, 18 opted for immunosuppressive therapy

(ATG þ Cyclosporine) and 4 opted for upfront matched sibling

donor (MSD) bone marrow transplant (BMT). Of these 18 ATG

patients (15-horse derived and 3-rabbit), two showed complete

response and ten had partial response (transfusion independent) after

6 months. Two patients did not respond to ATG, one responded to

second course of ATG and another underwent MSD BMT and

recovered. Four patients died of infections post ATG (aspergillosis-2,

mucor-1 and bacterial sepsis-1). Four patients underwent upfront

MSD BMT. Conditioning was Cyclophophamide (200 mg/kg) and

ATG and all engrafted. At the median follow up of 8 months (range

1–19) all patients are alive and disease free but one patient had

autologous recovery on chimersim. Conclusions: Immunosuppres-

sive therapy although effective but has higher mortality and is inferior

to matched sibling donor bone marrow transplant.

Abstract P 168

Human Parvovirus B 19 in Pediatric Patients with Aplastic
Anemia

Vineeta Gupta, Isha Saini, B Bhatia, G Nath1

Department of Pediatrics & 1Microbiology, Institute of Medical

Sciences, Banaras Hindu University, Varanasi

Introduction: Various factors including viral infections have been

implicated in aplastic anemia. Aim of the study was to evaluate the

prevalence of parvovirus B19 in children with aplastic anemia.

Materials & Methods: 68 children in the age group of 3–14 years

presenting with aplastic anemia over 22 months were studied. Com-

plete hemogram, bone marrow aspiration, trephine biopsy, fragility

test, serological examination for hepatitis A, B, C, E, HIV, Epstein

barr virus and polymerase chain reaction (PCR) for parvovirus B19

were carried out in all cases. Patients received immunosuppressive

treatment according to BCSH guidelines. Results: Mean age of

patients was 9.19 ± 2.56 years with male to female ratio of 2.6:1.

Mean hemoglobin (g/dl), absolute neutrophil count (9109/l) and

platelet count (9109/l) were 3.19 ± 1.86, 0.69 ± 0.44 and 19.17 ±

15.6 respectively. Parvovirus B19 PCR was carried out in 66 patients.

It was positive in 18 (27.3%) cases as against 1 in 45 control cases

(2.2%) (P = 0.001). Clinical and hematological parameters were

comparable between parvovirus positive and negative patients. Five

patients with parvovirus infection had deranged liver enzymes. Mean

serum bilirubin (mg/dl), mean SGOT (IU/l) and SGPT (IU/l) were

4.74 ± 2.01, 78.8 ± 68.37 and 50.8 ± 46.19 in these patients. These

patients were negative for hepatitis viruses, EBV and HIV. Seven

patients without parvovirus infection had deranged liver enzymes of

whom one was positive for hepatitis A virus. Mean SGOT

(385 ± 283 IU/l) and SGPT (316 ± 303.7 IU/l) levels in these

patients were significantly higher. Conclusions: The study shows

significant association of parvovirus with aplastic anemia in children.

Abstract P 169

Inherited Bone Marrow Failure Syndromes in children: A 5 Year
Study

Vineeta Gupta, A Kumar, I Saini, B Bhatia

Hemato-Oncology Unit, Department of Pediatrics, Institute

of Medical Sciences, Banaras Hindu University, Varanasi

Introduction: Study of clinico-hematological profile and treatment

outcome of children with inherited bone marrow failure syndromes

(IBMFS). Materials & Methods: 22 consecutive cases of IBMFS

diagnosed over 5 years at a tertiary center were retrospectively

analyzed. Diagnosis of Fanconi Anemia (FA) was based on (i) pan-

cytopenia with somatic features or (ii) pancytopenia with abnormal

cytogenetics. Other bone marrow failure syndromes were diagnosed

based on somatic features and bone marrow findings. Treatment was

either anabolic steroids or prednisolone. Packed red cell and platelet

transfusions were given as required. Results: 137 patients presented

with either pan/single cytopenia with bone marrow failure. 15 were

diagnosed as FA, 4 as pure red cell aplasia (PRCA), 2 as dyskeratosis

congenita (DC) and one had thrombocytopenia with absent radius

(TAR). In FA group, mean age was 8.9 years. Presenting features

were anemia in all (100%), bleeding in 8 (53.3%) and acute myeloid

leukemia in one (6.6%). Eight had somatic features in form of

microcephaly, short stature, thumb anomalies and café au lait spots.

Seven had partial response to anabolic steroids. In DC group, one

patient had classic triad with lacy reticulated pigmentation, dystrophic

nails and oral leukoplakia, other had only dystrophic nails. None

238 Indian J Hematol Blood Transfus (Oct-Dec 2011) 27(4):185–289

123



responded to anabolic steroids. In the PRCA group, two had partial

response to prednisolone. Patient with TAR syndrome had mild

thrombocytopenia not requiring specific therapy. Conclusions:
IBMFS was identified in 16% of patients presenting with bone mar-

row failure. FA was the commonest condition followed by PRCA and

DC. Partial response was observed with steroids.

Hemoglobinopathies

Abstract P 170

Ferritin Levels in Patients of Beta Thalassaemia Major and Effect
of Oral Chelation, Deferasirox

Savita Kumari, S Marwah, G Buxi, RB Yadav, T Pensi

Department of Pathology, RML Hospital, New Delhi

Introduction: In Beta Thalassaemia Major, repeated blood transfu-

sions, ineffective erythropoiesis and increased gastrointestinal iron

absorption leads to iron overload in the body. The management of iron

overload in these patients requires the administration of iron chelators

continuously and evaluation of serum ferritin levels at regular inter-

vals. Materials & Methods: A prospective study including a total of

30 known cases of b-thalassaemia major. Individual patient details

were recorded in a structured proforma taking into account patients’

age, haemoglobin, frequency of blood transfusion, baseline serum

ferritin levels which were measured by chemiluminescence. Sub-

sequent ferritin levels were measured after oral chelation therapy.

Results: In the present study very high ferritin levels were observed in

patients of b-thalassaemia major, with a mean of 4,772 ng/ml. Ferritin

levels after oral chelation therapy will be presented. Conclusions:
Deferasirox is well tolerated new oral iron chelator with no side

effects. This study is done to see the effectiveness of Deferasirox in

b-thalassaemic patients with iron over load.

Abstract P 171

AOPP: A New Marker of Oxidative Stress in Thalassaemia

D Bhattacharyya, M Bhattacharyya1, TK Dolai1, M Ghosh1,

Prakash Mandal, S Misra

Medical College, Kolkata; 1N.R.S. Medical College, Kolkata

Introduction: Reactive oxygen species produced in thalassaemia

patients by labile iron and non-transferrin bound iron via Fenton

reaction readily react with plasma proteins forming Advanced Oxi-

dative Protein Products (AOPP). This study was done to estimate the

AOPP level in hemoglobinopathies compared to normal persons so

that it can be used as a marker to assess the degree of oxidative stress

in this group of patients. Materials & Methods: Spectral analysis of

AOPP was done on plasma samples in 2 sets of experiments. In one,

plasma was diluted 1:100 in 20 mM phosphate buffer, pH 7.4 and

absorbance spectra recorded from 300 to 400 nm, the same was

repeated by acidifying the buffer to pH 6.4. In another set, plasma

were diluted 1:5 in the phosphate buffer, mixed with 1.2 M KI

solution and gl. acetic acid in the ratio of 5:1:2 and the resultant

absorbance were noted at 340 nm. Results: Total 25 hemoglobin-

opathy patients and 25 age and sex matched healthy control were

studied. Out of 25 hemoglobinopathies, 5 were b thalassaemia major,

10 HbE-b thalassaemia, 5 each b thalassaemia and HbE trait. Both set

of experiments revealed similar spectral pattern—plasma b-thalas-

saemia major exhibiting maximum absorbance sequentially followed

by HbE-b thalassaemia, b traits, HbE traits and minimal by normal

controls. The results by all groups showed standard deviation of\0.3

and thus establish narrow dispersion statistically. Conclusions:
Spectral measurement of AOPP can be a reliable marker of estimation

of oxidative stress in hemoglobinopathies.

Abstract P 172

The Role of MRI in Pre Transplant Screening in Thalassemia
Patients

Aakriti Lazarus, C Juneja1, A Mathew, UB George1, MJ John

Department of Clinical Haematology; Haemato-Oncology and Bone

Marrow (Stem Cell) Transplant Unit, 1Department of Radiology,

Christian Medical College, Ludhiana 141 008, Punjab

Introduction: Common sites of iron overload in thalassaemia

patients include the spleen, liver and the bone marrow. As iron stores

increase further they are deposited in skin, heart, gonads and the

brain. Magnetic resonance imaging (MRI) provides a noninvasive

method of estimating parenchymal iron levels. In MR T2 Weighted

and T2* images have been used to assess iron in spleen, pancreas,

bone marrow, pituitary and brain. Susceptibility weighted imaging

(SWI), a technique using susceptibility-based contrast enhancement

has been shown to be very sensitive in detecting iron in different

forms including deoxyhemoglobin, ferritin or hemosiderin in the

brain. Materials & Methods: As a part of pre stem cell transplant

work up we did MR brain with SWI and Liver Biopsy in 8 thalas-

semic patients. We collected data from these two modes of

investigation with respect to the iron over load status and correlated

with serum ferritin. Results: The MR reports showed 80% of patients

having iron deposition in the choroid plexus 57% in the ventricles

28% in the pituitary and 14% in the frontal region. Incidental note of

Type I Arnold Chiari malformation and cavernous hemangioma was

found in one patient each. The average ferritin level was 4,265 ng/ml.

There were no correlation between the ferritin levels and extend of

iron deposition. Conclusions: Our study highlights the use of MR

brain with SWI in detecting excess iron deposition in the brain.

Larger sample size is required to draw firm conclusions.

Abstract P 173

Evaluation and Comparison of CBC Based Indices for Screening
of Beta Thalassemia Trait and Its Prevalence in a Tertiary Care
Hospital

Dia Mansukhani, K Sehgal, T Dadu, R Mankeshwar, S Fernandes,

A Shaikh, N Negi, S Khodaiji

P.D. Hinduja National Hospital and MRC, Mumbai

Introduction: Iron Deficiency Anaemia (IDA) and beta thalassemia

trait (BTT) are the most common causes of microcytic anaemia.

Routine RBC counts and other indices derived from automated ana-

lyzers can be rapidly obtained, are inexpensive and can help

distinguish between IDA and BTT. The aim of this study was to

evaluate various CBC based indices for identifying BTT and studying

its prevalence in a hospital setup. Materials & Methods: This is a

retrospective analysis of 1,021 consecutive cases of HPLC with CBC

from July 2008 to June 2011. Patients were diagnosed to have BTT on

HPLC (BIORAD-D10) based on high HbA2 levels ([3.8). Indices

evaluated were Mentzers-Index = MCV/RBC, G&K = (MCV *

2 * RDW)/(HB * 100), S&L = (MCV) * 2 * MCH/100, RDWI =

MCV * RDW/RBC, SI = MCH/RBC and RI = RDW/RBC. The
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sensitivity, specificity, ROC-AUC and Youden index were calculated.

Results: Of 1,021 cases, there were 294 (28.76%) BTT, 50 (4.89%)

other hemoglobinopathies and 677 (66.3%) cases were normal, IDA

or other anemias. S&L was most sensitive (94.3%), E&F and Ment-

zers Index \12 were the most specific (92%). The ROC-AUC and

Youden-Index was highest for Mentzers Index \14 (0.797 & 59.4)

and RDWI (0.785 & 58.5). Conclusions: Mentzers Index \14 and

RDWI show the best combination of sensitivity and specificity in

discriminating BTT and IDA. The best indices or a combination can

be used as a ‘validated flag rule’ in the analyser software program for

rapidly identifying suspected cases of BTT.

Indices Sensitivity

(%)

Specificity

(%)

ROC—

Area-

under-curve

Youdens-

Index

Mentzer

Index B12

60 92 0.759 51.7

Mentzer

Index B13

65 89 0.773 54.7

Mentzer

Index B14

83 76 0.797 59.4

Green & King 77 76 0.765 53.1

Shine & Lal

(S&L)

94 44 0.692 38.4

RDWI 76 83 0.785 58.5

SI 84 72 0.778 55.7

RI 68 62 0.659 30.1

England & Fraser 49 92 0.705 41

Abstract P 174

Cases of Adult Thalassemic Patients Presenting with Mean
Hemoglobin of 7.1 g/dl and Mean Haematocrit of 21.4%;
Living Well Without Blood Transfusion

SK Sinha, SK Mondal, Karuna Jha, D Bose

Department of Pathology, Medical College, Kolkata

Introduction: Thalassemia is an inherited disorder of red blood

cells. In India about 10,000 beta thalassemic children are added

every year. The carriers of beta thalassemia have a mean prevalence

of 3.3%. In Kolkata about 9% of children are affected which is very

high value as compared to other metro cities(2%). Materials &
Methods: Seven patients with age in the range of 18–61 years

presented with anemia and splenomegaly. Peripheral smear revealed

marked aniso poikilocytosis, target cells, tear drop cells and nor-

moblasts (21–39/100 wbc). Hemoglobin (Hb) electrophoresis/High

performance liquid chromatography (HPLC) detected increased fetal

Hb (65–70%), adult Hb (\30%) and HbA2 (3.5–5.5%). Results:
The cases were diagnosed as beta thalassemia (5 cases) and E-Beta

thalassemia (2 cases). They never received blood transfusion, iron

chelating agents and were also free from curse of HIV, HBV, HCV,

syphilis and acquired diabetes mellitus. Conclusions: Indications for

blood transfusion in thalassemia should be reassessed. Unnecessary

blood transfusion should be avoided and transfusion related com-

plications including HIV and other deadly diseases should be

minimised.

Abstract P 175

Psychopathology in Children with Thalassemia Major

Aparna Singh, SK Upadhyay, B Bhatia, V Gupta

Department of Pediatrics, Institute of Medical Sciences,

Banaras Hindu University, Varanasi

Introduction: To study the prevalence and spectrum of psychosocial

morbidity in children with thalassemia major Materials & Methods:
Study was carried out in patients with thalassemia major. Inclusion

criteria were: Confirmed diagnosis of thalassemia major, receiving

regular blood transfusions. Parents alive and staying together, no

family history of psychological illness. Clinical details and social

demographic profile were assessed by modified Kuppuswamy scale.

Psychological problems of children were evaluated by using Hindi

version of Childhood Psychopathology Measurement Schedule

(CPMS) adapted from Child Behavior Checklist and standardized by

Malhotra et al. Age and sex matched children suffering from other

chronic illness (bronchial asthma) served as controls. Results: 30
children with thalassemia major satisfying the inclusion criteria

formed the study cohort. There were 22 boys and 8 girls. 14/30

(46.7%) children with thalassemia had a CPMS score of C10 as

against 6/35 (17.1%) in the control group (P \ 0.01).The mean

CPMS score was 9.68 ± 3.79 (range 5–19) in thalassemia group and

5.80 ± 3.69 (range 1–13) in the control group. The difference was

statistically significant (P \ 0.01). Children with thalassemia had

higher scores in factors of conduct problems, special symptoms and

somatisation. They were perceived as aggressive, irritable, difficult to

control and not obeying rules. Conclusions: Significant no. of chil-

dren with thalassemia showed psychopathology as compared to

controls. It reveals the fact that chronic Hematological disorders like

thalassemia have differential impact on affected children and appro-

priate psychological support is needed to prevent development of

overt psychological disorders.

Abstract P 176

Prevalence of Beta Thalassemia Among Various Tribal
Population of West Bengal

Abhijit Chakraborty, D Bhattacharyya, J Basak, S Mukhopadhyay,

A Mukhopadhyay1

Molecular Biology, 1Medical Oncology, Netaji Subhash Chandra

Bose Cancer Research Institute, Kolkata

Introduction: Thalassemia has emerged as one of the most common

health problems among the tribal populations in West Bengal. This

study is aimed to observe the spectrum of various beta mutations

among tribes prevalent in different districts of West Bengal. We

mainly confronted with the Sardar tribes in extreme south of West

Bengal. There were Toto, Rabha, Oraon, Munda and Nagbanshi in

North Bengal who underwent the screening of Thalassemia carrier

status. Materials & Methods: From January 2009 to June 2011,

1,217 tribes were screened. Mass awareness programmes were fol-

lowed by collection of peripheral blood samples in EDTA vials and

transported to the laboratory in ice packs. NESTROFT, CBC and

HPLC were done for all samples. ARMS PCR was performed to

detect point mutations in case of beta mutations. Results: Among

1,217 tribes screened, 305 were HbE carrier, 121 HbE homozygous,

96 beta carrier, 19 beta patients & 12 were sickle cell anemia. Rests of

the individuals screened were normal and many of them were suf-

fering from iron deficiency anemia. Conclusions: Molecular

Characterization of Beta globin gene mutations among these tribes

have confirmed the presence of the following mutations: IVS-1 nt5
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(G[C), IVS-1 nt1 (G[T), codon 15 (G[A), codon 26 (G[A), the

mutation which leads to HbE. The most common mutation observe-

d among Totos and Rabhas were codon 26 (G[A) of North Bengal.

The mutation IVS-1 nt5 (G[C) is prevalent among the Oraon, Nag-

banshi and Sardar tribes of Bengal. The other mutations which are

present among them are codon 15 (G[A) and codon 30 (G[C). Our

results have added to the existing data on the common beta globin

gene defects which are prevalent among the general population of

West Bengal, India.

Abstract P 177

Evaluation of Serum Soluble Transferrin Receptors and Its
Correlation with Ferritin in Multi-Transfused b-Thalassemia
Major

Richa Chauhan, S Sharma, J Chandra1

Department of Pathology, LHMC, 1Department of Pediatrics,

LHMC & Associated Hospitals, New Delhi

Introduction: b-Thalassemia Major (b-TM) is accompanied by inef-

fective erythropoiesis and hemolysis and therefore, marked anemia and

erythroid hyperplasia. However, excessive dietary iron absorption

along with repeated blood transfusions leads to a state of severe iron

overload. The concentration of serum transferrin receptors (sTfR) is a

reliable parameter for the evaluation of erythropoiesis. It is elevated in

b-TM mainly due to ineffective erythropoiesis. Materials & Methods:
sTfR was analysed in 83 poly-transfused b-TM patients and 70 healthy

controls. sTfR was correlated with haemoglobin, number of transfu-

sions and serum ferritin. Results: 33% of patients belonged to

8–12 years age group (range = 1.5–18 years). Fifty-four cases had

received 51–100 transfusions (Mean = 84.81 ± 34.22). No significant

correlation was observed between number of transfusions and sTfR

(P = 0.84). Mean sTfR was significantly higher than controls

(5.18 ± 2.58 lg/ml vs. 3.60 ± 2.26 lg/ml respectively; P value

\ 0.001) and showed significant negative correlation with hemoglobin

(r = -0.309696, P = 0.006651). However there was no significant

correlation between sTfR and serum ferritin in these patients (r =

-0.058, P = 0.597). Conclusions: Erythropoietic response is expected

to be blunted in polytransfused b-TM, but a significant elevation of

sTfR is noted in spite of iron overload. Thus, suggesting that some

amount of tissue hypoxia cannot be prevented with polytransfusion

regimens in TM patients. Therefore, erythron is markedly expanded

contributing to increased iron absorption and overload.

Abstract P 178

‘‘High HbA2 Homozygous b Thalassaemia’’ Caused
by Polyadenylation Site Mutation in b Globin Gene

M Thiyagaraj, ES Edison, SV Rajkumar, M Chandy, A Srivastava,

RV Shaji

Department of Hematology, Christian Medical College, Vellore,

Tamil Nadu

Introduction: Mutations present at the polyadenylation site of a gene

result in aberrant cleavage and polyadenylation of mRNA transcripts.

So far four such point mutations have been reported in the conserved

AATAAA sequence at the polyadenylation site of b-globin gene

resulting in b-thalassaemia. Heterozygotes and compound heterozy-

gotes of this mutation have been reported from different populations.

Interestingly, no homozygotes of this mutation have been reported

and genotype and phenotype correlation in the patients with these

mutations have not been established so far. Materials & Methods:
Patients who were clinically evaluated for b thalassaemia were

analyzed for mutations in b globin gene by Reverse Dot Blot and

DNA sequencing. Haemoglobin analysis was performed using

VARIANT haemoglobin testing system (Biorad, CA). Gene dosage

analysis of globin genes was carried out by multiplex PCR amplifi-

cation of globin genes using fluorescently labeled primers and

capillary electrophoresis. MLPA was carried out using manufactures

instructions (MRC, Holland). Results: While screening for mutations

causing b-thalassaemia in an unselected Indian population, we found

a large number of patients with polyA site (T-C) mutation with 44

heterozygotes, 26 homozygotes and 22 compound heterozygotes. The

heterozygotes had mild microcytosis with some also having mild

hypochromic anaemia (Hb = 12.47 þ 1.95 g/dl, MCV = 70.5 þ
3.2 fl) with borderline HbA2 levels (3.8 + 0.43%) while the com-

pound heterozygotes had thalassaemia major phenotype as described

earlier in a few patients in other populations. Though heterozygotes

had extremely mild phenotype, the homozygotes presented with

unexpectedly severe phenotype with transfusion requirement and

organomegaly. Interestingly, their haemoglobin analysis by cation

exchange chromatography showed atypical HbF and HbA2 levels;

HbF = 12.08 þ 8.7% and HbA2 = 9.24 þ 1.8%. Such elevated

levels of HbA2 have not been reported in homozygous b-thalassaemia

caused by any other mutation. Haplotyping showed that this mutation

has originated at least twice. One of these haplotypes was similar to

the one reported in African population. The other haplotype showed

an aberrant pattern suggesting a possible c-globin gene re-arrange-

ment. We performed a gene dosage analysis of c, d and b-globin

genes and MLPA and identified fusion of Gc and Ac globin genes that

causes c thalassaemia. Co-existence of b thalassaemia and c thalas-

saemia has not been reported earlier. The two groups of patients with

the different haplotypes did not show significant difference in their

phenotypes. Conclusions: Though polyA site T-C is a mild b thal-

assaemia mutation, homozygotes have severe phenotype for unknown

reasons and co-existence of c thalassaemia does not alter the phe-

notype of this b thalassaemia.

Abstract P 179

Splicing Patterns of bE mRNA in HbE Syndromes

J Divya, RV Shaji, V Mathews, A Srivastava, ES Edison

Department of Hematology, Christian Medical College, Vellore, India

Introduction: Haemoglobin E (HbE), caused by a G?A change in

Codon 26 of human b globin chain, is one of the most common

haemoglobin variants in the world. It has been shown that this

mutation produces a cryptic splice site in the b globin gene resulting

Table 1 Levels of different b-globin transcripts during stages of

erythropoiesis in HbE-b-thalassemia

Early Inter Late Retic

NS 89 (86–91.5) 90.45 (84.1–100) 90 (82.7–100) 96.8 (92.6–100)

AS-1 4.5 (0–7) 4 (0–7.9) 6.2 (0–17.2) 1.3 (0–2.9)

AS-2 8.1 (6.5–9.2) 5.9 (0–9.4) 6.45 (0–12.9) 3.95 (0–5.9)

IVS I-5 (G?C)/HbE

NS 89 (86–91.5) 89.6 (84.1–100) 85.6 (69.9–92.3) 96.8 (94–100)

AS-1 4.5 (2–7) 4.4 (0–7.9) 6.8 (4–17.2) 0.65 (0–1.3)

AS-2 8.1 (6.5–9.2) 5.9 (3.9–9.4) 6.60 (3.5–12.9) 3.7 (0–5.9)

Others

NS NA 98.9–100 97.8–100 100

AS-1 NA 0–1.1 0–2.5 0

AS-2 NA 0 0 0
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in abnormally spliced bE transcripts and also in reduction in the total

b globin mRNA. This study was undertaken to characterize the

splicing pattern of beta globin mRNA transcripts in patients with HbE

disorders. Materials & Methods: Among the 23 patients included in

the study, 20 were compound heterozygous for HbE-b thalassemia

[IVSI-5(G-C)/HbE-14, COD15 (G-A)/HbE-2, COD16 (-C)/HbE-2

and COD 41/42/HbE-1, IVSI-129(A-C)/HbE-1], 2 were heterozygous

and one was homozygous for HbE. Erythroid progenitors were gen-

erated by a two phase culture and the differentiated erythroid cells

were collected at early, intermediate and late stages of erythropoiesis.

Total RNA was extracted from reticulocytes and the cultured ery-

throid cells; the normally and abnormally spliced transcripts were

amplified by primers spanning 50UTR and exon2 and quantified using

capillary electrophoresis. Results: In compound heterozygotes we

identified three different b-globin transcripts, one normally spliced

[NS-380 bp] and two abnormally spliced transcripts. It has been

shown that Cod 26 (G?A) (bE) produces an abnormally spliced

transcript of size 364 bp (AS-1). Our experiments in homozygotes of

IVS 1–5(G-C) have shown that this mutation produces abnormally

spliced transcripts of size 364 bp (AS-1) and 342 bp (AS-2). The

levels of these transcripts observed in HbE-beta thalassemia are

shown in Table 1. The NS transcript was the predominant transcript

in all samples. Conclusions: The levels of AS-1, produced by both bE

and IVS I-5 (G-C) mutations, were higher in the IVS I-5(G?C)/HbE

in comparison to other compound heterozygotes, as expected. This

transcript was present in very low levels in heterozygotes and

homozygotes of HbE. The recognition of very low levels of abnor-

mally spliced bE specific transcripts in HbE syndromes is interesting

and the cause needs to be evaluated. This information will shed

insights into the complex pathophysiology of HbE-beta thalassaemia.

Abstract P 180

First Report of d Globin Gene Mutations in Individuals
Presenting with Borderline Hb A2 Levels

Stacy Colaco, R Colah, K Ghosh, A Nadkarni

National Institute of Immunohaematology (ICMR), KEM Hospital

Campus, Parel, Mumbai

Introduction: Silent b thalassaemia traits fail to manifest the

classical haematological features of b thalassaemia and may be

missed during routine screening tests. On marrying classical b
thalassaemia carriers they may give birth to affected offspring. Co-

inheritance of d globin gene mutations with b thalassaemia is one of

the confounding factors in Hb A2 quantification. Materials &
Methods: 58 borderline HbA2 (3.3–3.9%) cases were included in

this study. b globin gene mutations were defined by Reverse Dot

Blot analysis and DNA sequencing. Deletional a thalassaemia was

screened using multiplex-PCR. d globin gene genotyping was per-

formed by DNA sequencing. Results: We performed molecular

analysis to define the a, b and d genotype in a group of individuals

with normal or reduced red cell indices but borderline Hb A2 levels

(3.3–3.9%). One individual with Hb A2 3.6% and a normal a
genotype, presented a novel d mutation CD 115 (C?T) with

absence of common b thalassaemia mutations. We also identified

four individuals married to classical b thalassaemia carriers having

the d globin promoter region substitution—68 C?T along with a b
gene mutation in three cases {Poly A (T?C), IVS 1–5 G?C and

Cap +1 (A?C)} and one individual with a normal b genotype. a
deletions were absent in them. Other individuals with borderline

HbA2 had b and a thalassaemia (1), silent b mutations (11), clas-

sical b thalassaemia mutations (8) or a normal b genotype (5).

Conclusion: Subjects with borderline HbA2 levels, particularly

when they marry a typical b thalassaemia carrier, should be

extensively investigated in order not to miss heterozygous b
thalassaemia.

Abstract P 181

Three Non Deletional Alpha Gene Variants Identified in Neonates
During Newborn Screening for Sickle Cell Disorders

Dipti Upadhye, D Jain, S Nair1, A Nadkarni1, K Ghosh1, R Colah1

National Institute of Immunohaematology, K.E.M. Hospital Campus,

Parel, Mumbai; 1Government Medical College, Nagpur

Introduction: Newborn screening for sickle cell disease gives an

opportunity of early comprehensive care to reduce the morbidity by

appropriate prophylactic measures. We initiated one of the first

newborn screening programmes for sickle cell disease in India to

understand the natural history of the disease. Three unusual alpha-

globin variants were identified during newborn screening. 1,161

newborns were screened for sickle cell disease using a targeted

screening approach by HPLC and confirmation by DNA analysis.

Cellulose acetate electrophoresis (pH 8.9), heat stability test, alpha

genotyping by mPCR and DNA sequencing helped to identify

different variants. Results: Three non-deletional alpha gene vari-

ants, Hb Fontainebleau, Hb O Indonesia and Hb Koya Dora were

identified in newborns. Two babies who inherited Hb Fontainebleau

and Hb O Indonesia along with HbS had reduced hemoglobin (Hb)

levels at birth and need to be followed up. This is the first report of

Hb Fontainebleau in association with sickle hemoglobin (HbS).

Newborn screening also helps to identify other variants besides

HbS.

Abstract P 182

The Effect of Pre G c Globin Gene Haplotype on the Clinical
Severity of Thalassemia and Sickle Cell Patients

Pooja Dabke, R Colah, K Ghosh, A Nadkarni

National Institute of Immunohaematology, 13th Floor NMS Building,

KEM Hospital Campus, Parel, Mumbai

Introduction: Different raised HbF determinants act as genetic

modulators of Sickle Cell Disease. Well documented among them is

the XmnI polymorphism. Recently it has been shown that the TAG

Pre G c globin gene haplotype is associated with raised HbF levels

and helps in reducing the severity of Sickle Cell Disease. Our aim was

to look for the effect of TAG haplotype on the disease severity of

thalassemia and sickle cell anemia (SCA) patients. Materials &
Methods: The patient groups comprised SCA-10, HbS-b thalassemia-

9, b thalassemia intermedia-37 and b thalassemia major-40. XmnI

polymorphism was studied by PCR-RFLP technique. The Pre G c
globin haplotypes were determined by PCR-DNA sequencing (poly-

morphic positions studied ? -1450, -1280 and -1225). Results:
The XmnI polymorphism (+/+) was present in all the sickle homo-

zygotes and in 32.43% of thalassemia intermedia patients. Three

haplotypes TAG, TGG and TGA were seen. All the SCA patients

showed homozygosity for the haplotype TAG which is associated

with raised HbF. In the thalassemia intermedia group, TAG/TAG

genotype was found in 40.54% cases as against only 10% of the

thalassemia major patients. Conclusions: The Pre G c globin gene

haplotype TAG along with XmnI polymorphism seems to modulate

the disease severity. These factors might have contributed for milder

clinical presentation of our thalassemia intermedia and SCA patients.
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Abstract P 183

Hematologic and Chromatographic Spectrum of Hemoglobin Q
India: A Large Tertiary Care Centre Experience from North
India

Afaq Ahmad Khan, A Rangan, V Kumar, A Saraf, M Bhargava

Department of Hematology, Sir Ganga Ram Hospital, New Delhi

Introduction: Hemoglobin Q-India is a rare alpha-chain structural

variant, presenting commonly in the heterozygous form, considered

clinically silent and hematologically normal. We analyzed hemato-

logic and HPLC spectrum of 65 cases of Hb Q India and tried to see if

they deviate from the normal spectrum. Materials & Methods:
13 years record of HPLCs along with accompanying hemograms was

retrieved in the department of Hematology, Sir Ganga Ram Hospital.

Their hematologic and chromatographic profile was analyzed, using

Beckman Coulter LH750 and HPLC (Bio-Rad Variant II, HE10).

Results: Out of the 30,000 HPLCs received, 65 HbQ India cases were

separated out on the basis of their retention time and percentage. 55

were heterozygous Hb Q India alone and 10 were in combination with

beta thalassaemia trait. Of the 55 Q trait cases, the average Hb was

12 g/dl, MCV 79 fl, MCH 26.3 pg, MCHC 33.1 g/dl, HbF 0.62%,

HbA 72%, HbA2 2.15%, Hb Q values of 17%. Among these 55 cases,

20 had MCV \80 fl. Since iron profile was not available in most of

these patients, Mentzer index was applied. 13 patients had Mentzers

index [13, suggesting iron deficiency and 7 patients had \13, sug-

gesting thalassaemia like indices. The 10 patients of beta thalassaemia

trait/Hb Q India trait had average Hb of 11.26 g/dl, MCV 61 fl, MCH

19.1 pg, MCHC of 31.3 g/dl and Hb F values of 1.28%, HbA of 75%,

HbA2 of 5.54 and Hb Q India levels of 10.46%. Conclusions: Hb Q

heterozygotes although thought to be clinically and hematologically

silent may present with variable degree of anemia and thalassemia

trait like red cell indices. The concomitant presence of beta thalas-

saemia trait with heterozygous Q India lowers Hb values, MCV and

Hb Q India percentage.

Abstract P 184

Effect of Xmn-1 Polymorphism on the Phenotype of Sickle Cell
Anemia Patients

S Pandey, RM Mishra1, R Saxena

Department of Hematology, AIIMS, New Delhi; 1Department

of Environmental Biology, APS University, Rewa

Introduction: Xmn-1 polymorphism is a known factor, which

increases fetal hemoglobin production. The effect of -158C[T

mutation on expression of Gc globin gene has been the subject of

considerable interest. The clinical presentation of sickle cell disease

in different regions in our country is highly variable. Thus our aim

was to analyze the effect of the Xmn-1 polymorphism as a mod-

ulating factor and clinico-hematological presentation of Indian

sickle cell anemia patients. Materials & Methods: Study subject

were 60 sickle cell anemia patients. Complete blood counts were

measured by automated cell analyzer. Diagnoses of sickle patients

were done by HPLC. DNA extraction done by phenol chloroform

method while Xmn1 polymorphism analysis done by PCR-RFLP

according to Sutton et al. (1989). Results: Sixty sickle homozygous

(35 male and 25 female with mean age 11.32 ± 7.61) were char-

acterized. Out of 60 sickle homozygous patients; 27 (45%) were

heterozygous (+/-) and 19 (31.67%) were homozygous (+/+) while

fourteen (23.33%) patient were normal for Xmn-1 polymorphism.

Clinical severity were improved with homozygous (+/+) Xmn-1

polymorphism in sickle cell anemia patients. Reticulocytes, hemo-

globin and red cell indices were higher in Xmn-1 carriers than

non carriers and extremely statistically significant (P-value

\0.001). Splenomegaly, gall stone, painful crisis, jaundice and

blood transfusion with relation of HbF and Xmn-1 polymorphism

were lesser in Xmn-1 carriers in compression to none carriers and

statistically significant (P-value \0.001). Conclusions: Presence of

Xmn-1 polymorphism with higher HbF influence phenotypic pre-

sentation of Indian sicklers.

Abstract P 185

Red Cell Alloimmunization in Transfusion Dependent
Thalassaemia Patient’s in Saurashtra Region of Gujarat

Rajesh Sawant, J Bhatt, C Karia, B Radadia, M Dave, S Mukhida

Indian Medical Scientific Research Foundation, Rajkot, Gujarat, India

Introduction: Very little is known about the frequency of red cell

alloimmunization in transfusion dependent Thalassaemia Major

patients in Saurashtra region of Gujarat. We studied the Red cell

alloimmunization in Transfusion dependent Thalassaemia patients in

our region. Materials & Methods: Retrospective analysis of data

was done and a total of 160 Thalassaemia Major patients data was

found to be complete and available for analysis. Patient’s clinical;

immunohematological and biochemistry reports were reviewed. The

age at which RBC allo/auto antibodies developed and the complete

transfusion history was noted. Results: 16 out of 160 (10%) Thal-

assaemia Major patients had developed RBC allo-antibodies. The

auto control and DAT was positive in 6 cases of which four (25%)

patient’s had an underlying allo-antibody. Antibodies against the

antigens in Rh system (25%) and Kell (18.75%) were the most

common clinically significant allo-antibodies identified. Anti-K

developed in 3 (18.75%), Anti-E in 3 (18.75%), Anti-D in 2 (12.5%)

and Anti-Kpa in 3 (18.75%) patient’s. All allo-antibodies developed

between the age of 1–24 years, earliest alloimmunization to RBC

transfusions was observed in a patient only after receiving 3 blood

transfusions. Only 5% of Thalassaemia patients were on leucode-

pleted blood component therapy. Conclusions: The rate of RBC

alloimmunisation is significantly high in Thalassaemia Major

patients in our region. Lack of completely matched blood and

transfusion of non-leucodepleted blood components could be major

contributory factors. Provision of pre storage leucodepleted blood

and phenotyped matched RBC transfusion needs to be explored in

Thalassaemia Major patients.

Abstract P 186

Effectiveness of Pre-Natal Diagnosis for Thalassaemia Prevention

Rajesh Sawant, K Mehta, H Kashiyani, A Khambhayata

Indian Medical Scientific Research Foundation, Rajkot, Gujarat

Introduction: b-Thalassaemia is a common autosomal recessive,

preventable disorder found in Indian population. We assessed the

effectiveness of Pre-natal diagnosis as a tool for preventing birth of a

Thalassaemia Major child. Materials & Methods: Data of 93 ante

natal couples within a period of 30 months were analyzed. Complete

blood count (CBC) using an automated Cell Counter and High per-

formance liquid Chromatography (HPLC) was done using variant

hemoglobin analyzer. Chorionic villus sampling (CVS) was done for

67 patients (72.04%) and amniotic fluid analysis (AF) was done for 26

patients (27.95%). Mutation studies using polymerase chain reaction
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(PCR) were done. The mutation of the fetus was matched with par-

ents’ mutation. Further counseling was offered as applicable, case to

case. Results: The couples belonged to 21–38 years age group. 54

(58.06%) were multipara & 39 (41.93%) were primipara. Majority of

the patients belonged to Patel (20.43%), Lohana (19.35%), Muslim

(9.67%) & Harijan (9.67%) community. The most common mutations

found were IVS 1–5(G?C) (48.92%), 619 base pair deletion

(14.51%) and FS 41–42(-CTTT) (7.52%). DNA analysis of fetal

samples could detect Thalassaemia major status in 19.14%, Thalas-

saemia minor in 52.12% & Other hemoglobinopathy in 4.25%

patients. Out of 18 Thalassaemia major fetuses detected, 16 births

were prevented (88.8%) by genetic counseling. 2 couples did not go

for abortion due to their religious belief. Conclusions: Pre-natal

diagnosis of Thalassaemia is an effective tool to prevent birth of a

Thalassaemia major child in a high prevalence area. Pre-marital

screening for Thalassaemia in high risk community groups needs

implementation.

Abstract P 187

Screening of Deferred Blood Donors for Hemoglobinopathies:
Impact Analysis in a High Prevalence Zone

Rajesh Sawant, R Chavda, K Mehta

Indian Medical Scientific Research Organisation, Rajkot, Gujarat

Introduction: At our centre, up to 18% of blood donors are deferred

because of low hemoglobin. This study was planned to improve the

health of blood donors by educating and screening them for hemo-

globinopathies and motivating them to seek further counseling. We

attempted to find the occurrence of various hemoglobinopathies

especially Thalassaemia in voluntary community based donors with

low hemoglobin levels. Materials & Methods: All blood donors with

low hemoglobin were offered an educational pamphlet about anemia.

Blood sample for CBC and hemoglobin variant analysis was col-

lected. All donors with diagnosed hemoglobinopathy were recalled at

the blood centre for further counseling. Results: 35.74% of indoor

blood donors were deferred for low hemoglobin. 87.4% of these had

normal hemoglobin, while 10.8% were Thalassaemia minor and 1.8%

donors had other hemoglobinopathies. 60% of donors diagnosed with

hemoglobinopathy were in the marriageable age group (18–30 years).

56% donors reported back to the blood bank for post-test counseling.

Conclusions: The diagnosis of hemoglobinopathies in blood donors

with low hemoglobin is an indicator of significant undiagnosed dis-

ease in our region. This protocol can prove to be an effective

intervention in improving the level of awareness as well as preventing

spread of Thalassaemia in the society. Novel strategies to attract the

donor for post-test counseling are needed.

Abstract P 188

Clinical & Demographic Profile of Children with Beta:
Thalassemia Registered with Thalassemia Day Care Centre,
SMGS Hospital, Government Medical College, Jammu

Niraj Kumar, SK Digra, R Harish, R Kaul1, T Sarangal

Department of Pediatrics & 1Pharmacology, Government Medical

College, Jammu

Introduction: Beta-thalassemia is the most common single gene

disorder in our country. Increase in survival of patients with this

disorder has led to more prevalence of this disease. Materials &
Methods: Hospital record of all the Thalassemic children registered

with Thalassemia Day Care Centre was analyzed to assess their

clinical and demographic profile. Results: A total of 192 children are

registered with Thalassemia Day Care Centre, SMGS Hospital Jam-

mu. Of these, 174 children are Thalassemia major and 18 are

intermedia. Out of 174 Thalassemia major children registered till date

128 are on regular followup while 32 have been lost to follow up for a

span greater than one year and 14 have died. Oldest surviving patient

is 27 years old. 37.5% (73) of these patients hail from Rajouri-Poonch

belt of Jammu province. 32.2% (62) of these patients reside in Jammu

district, out of these 62 children 34 have Mirpur (Now in Pakistan)

lineage. 13% (25), 3.6% (7), hail from Udhampur and Kathua

respectively and 1.04% (2) each from Doda-Kishtwar and Kashmir.

5.2% (10) belong to Akhnoor (bordering Pakistan). Of the 108

Thalassemia major children on regular followup 46 are on Deferi-

prone alone while 6 and 4 are on Desferrioxamine and Deferasirox

respectively. 3 children are on combined chelation therapy with

Deferiprone and Desferrioxamine. 40 children do not require chela-

tion therapy as yet while 12 did not tolerate either deferiprone or

desferrioxamine. Conclusions: Majority of children registered with

Thalassemia day care centre, SMGS hospital, Jammu who are on

regular follow up are doing reasonably well with transfusion and

chelation therapy. Demographically the majority of these children

belong to Rajouri-Poonch and Akhnoor area.

Abstract P 189

Sickle Cell Disease in Northwestern India. A Retrospective Study

P Rajaguru, R Jain1, R Das, A Trehan1, D Bansal1, P Malhotra2,

RK Marwaha1, S Varma2, G Garewal

Department of Hematology, 1Pediatrics, 2Internal Medicine,

PGIMER, Chandigarh

Introduction: Sickle cell disease (SCD) is an uncommon disease in

the northwestern belt of India. Most of the cases presenting to our

institute are referral cases. The patients have varying age and different

symptoms at presentation. Based on parental screening they are

classified into homozygous SCD, heterozygous sickle cell trait (SCT),

double heterozygous sickle cell b thalassemia (Sb) and double het-

erozygous sickle cell HbD disease (SD). In this study, retrospective

analysis of the hematological parameters in sickle cell disease patients

was carried out. Materials & Methods: Data were collected from the

archives for a period of 14 years (1996–2000). Clinical data as well as

laboratory data such as hemoglobin, MCV, MCH, RDW, RBC count,

peripheral blood picture, HbF values, hemoglobin electrophoresis and

HPLC data were collected. Results: Total number of cases encoun-

tered was 150. Homozygous SCD (n = 20)—13%, heterozygous SCT

(n = 77)—51.3%, Sb (n = 27)—18%, HbSD disease (n = 9)—6%

and in 12 patients definite diagnosis was not made as parental

screening was not available. 54.6% cases were males and 45.4% were

females, however 65% were males and 35% females among patients

of homozygous SCD and 70.4% males and 29.6% females among

patients of double heterozygous SbT. Peripheral blood picture was

available for 144 patients of which only 28 patients had sickle cells

(19%). Mean age of presentation of Homozygous SCD was 6 years

(1.5–10), mean Hb was 8.7 g/dl (5.7–12.1). Mean red cell indices

were MCV 85.3 fl, MCH 27.3 pg, RDW% 18.19 and HbF% 17.5,

HbS% 73.9. Age of presentation of SbT was 12 years (1.5–20 years),

Hemoglobin 7.8 g/dl (4.3–10.8), MCV 74.5 fl, MCH 23.3 pg, RDW

23%, HbF% 20.5 (10.8–48), HbS% 69.8, HbA 6.4%, HbA 2% 5.1.

Conclusion: SCD is an uncommon problem in this region and

parental screening is essential for definite classification of the various

subgroups of SCD.
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Abstract P 190

Spectrum of HPFH and db Thalassemia in Heterozygous State
and Its Interaction with b Thalassemia in North Indian Patients

Sandeep, R Das, J Kaur, A Trehan1, J Ahluwalia, D Bansal1,

P Malhotra2, RK Marwaha1

Department of Hematology, 1Pediatrics, 2Internal Medicine,

Postgraduate Institute of Medical Education and Research,

Chandigarh

Introduction: Hereditary persistence of fetal Hb (HPFH) and

db-thalassemia are heterogeneous disorders characterized by

increased levels of Hb F in adult life. The distinction between these

two conditions is not always possible from routine hematologic

analyses. Compound heterozygous state for Indian HPFH and b thal-

assemia manifests as thalassemia intermedia, whereas compound

heterozygosity for db-thalassemia with b thalassemia results in a

clinical picture of thalassemia major or intermedia. Materials &
Methods: Individuals with elevated HbF levels detected during

screening in the last 8 years were included in the study. CBCs, HPLC

and DNA analysis was carried out. Gap PCR method was used to

screen for four different deletions which included Indian Gc(Acdb)0

inversion deletion, Gc(Acdb)0 Chinese, HPFH-2 and HPFH-3.

Results: Total of 32 cases with elevated HbF levels were found during

the screening. Six index cases, compound heterozygous for b thalas-

semia with db thalassemia (4/6) and HPFH with b thalassemia (2/6)

were identified and classified using parental screening. Of the 4 db
thalassemia compound heterozygous cases, thalassemia major phe-

notype was seen in 2 cases (50%), while the other 2 cases manifested

as thalassemia intermedia syndrome. Both the cases with compound

heterozygosity for HPFH-3 and b thalassemia had thalassemia inter-

media phenotype. Mean adult hemoglobin was 6.7 and 4.7 g/dl in db
thalassemia compound heterozygotes and HPFH compound hetero-

zygotes respectively. HbF levels were higher in HPFH compound

heterozygotes (50%) compared to db thalassemia compound hetero-

zygotes (31.8%). Conclusion: Due to the more severe phenotype in

individuals who are compound heterozygous for db thalassemia and b
thalassemia, antenatal screening is important even in asymptomatic

individuals with elevated fetal hemoglobin levels.

Abstract P 190A

Hb H Disease Due to Homozygosity for the Poly A Mutation
(AATAAA?AATA2) in 3 Families

Sona Nair, A Nadkarni, P Warang, K Ghosh, R Colah

National Institute of Immunohaematology, 13th Floor NMS Building,

KEM Hospital Campus, Parel, Mumbai

Introduction: The a thalassemias are the most common inherited

disorders of hemoglobin. Hb H disease is caused either due to 3a gene

deletions or the interaction between deletional and non deletional

mutations. The clinical manifestations vary widely from a mild to a

severe disorder. We characterized the mutations in three families and

correlated them with the clinical expression of HbH disease. Meth-
ods: HPLC analysis, cellulose acetate electrophoresis and presence of

inclusion bodies were used for diagnosis. Multiplex PCR was done to

screen for the 8 common a gene deletions. DNA sequencing was done

to detect the other deletional and non deletional a gene mutations.

Results: All the patients had a hemoglobin level ranging from 4.2 to

8.2 g/dl and reticulocyte count from 18 to 31%. Two patients aged 15

and 5 years had a thalassemia intermedia like presentation while one

patient aged 3 years had a more severe presentation requiring regular

transfusions since last six months. This patient also had an enlarged

spleen and had to undergo splenectomy. All the three patients were

homozygous for poly A (TIndian), AATAAA?AATA- mutation.

Conclusion: The clinical expression of Hb H disease due to homo-

zygosity of this mutation is quite variable.

Abstract P 191

Evaluation of UGT1A1 Gene Polymorphism in the Causation
of Hyperbilirubinemia in Children with Thalassemia Intermedia

Aruna, R Das, J Ahluwalia, A Trehan1, D Bansal1, RK Marwaha1

Department of Hematology, 1Department of Paediatrics, Postgraduate

Institute of Medical Education and Research, Chandigarh

Introduction: Thalassemia intermedia (TI) patients are known to

have hyperbilirubinemia. UGT1A1 gene promoter TA repeats is

tertiary modifier and polymorphisms of which can contribute to the

hyperbilirubinemia. Materials & Methods: In 50 patients with TI,

CBC, LFTs, HPLC were done. DNA extraction for beta mutations,

alpha deletion and triplication, RFLP for Xmn1 Gc polymorphism and

Sequencing for UGT1A1 gene TA repeats were carried out. Results:
Age of presentation ranged from 6 months to 12 years. Male to

female ratio was 1.94:1. 20% (10/50) were found heterozygous for

aa3.7/aa deletion. Beta gene mutation could be identified in 97%

alleles. Five common mutations were seen in 65%. These were in

descending order as follows: IVS1-1 26.8%, Fr41/42 13.4%, IVS1-5

12.37%, Fr 8/9 12.4%, and 619 bp del 2.06%. Xmn1 Gc + alleles

were identified in 40%. UGT1A1 gene TA repeats was available in 41

patients. 31/41 patients had hyperbilirubinemia. 100% patients with

homozygous UGT1A1 gene TA repeats had hyperbilirubinemia.

Out of rest 23 patients, 17 were heterozygous and 6 were normal.

Conclusions: Common five mutations found in India have been found

to be less in the TI group compared to thalassemia major. All patients

with 7/7 TA repeats had hyperbilirubinemia and UGT1A1 gene pro-

moter TA repeats appear to contribute significantly to hyperbil-

irubinemia in TI.

Abstract P 192

Where the Images Went Wrong: Mullerian Agenesis and Ovarian
Teratoma in a Girl with Thalassemia Major

Aakriti Lazarus, A Jain1, D Ghosh1, KE Cherian, W Bhatti1,

MJ John

Department of Clinical Haematology, Haemato-Oncology and Bone

Marrow (Stem Cell) Transplant Unit, 1Department of Paediatric

Surgery, Christian Medical College, Ludhiana

Introduction: We describe a rare combination of a mature left

ovarian teratoma with Mayer Rokitansky syndrome (Mullerian

Agenesis) in a 14 year old girl who is also a known case of thalas-

semia major. Case Report: 14 year old girl with thalassaemia major

was being prepared for allogeneic stem cell transplant with regular

chelation when presented with intermittent abdominal pain for

2 months duration. Possibility of concealed menses was considered

initially. Imaging was misleading with the sonography revealing a

bulky and heterogenous uterus with multiple cystic areas within it.

MRI Pelvis reported hematometra. Subsequently the patient was

taken up for genitoscopy and the vagina was found to be 2 cm blind

sac. On laparotomy a right side large ovarian mass with cartilage, hair

and teeth inside mass was present. Uterus was absent. Left side ovary

and fallopian tube were normal. The right ovarian mass was excised.

Mature benign teratoma was confirmed on histopathology. Conclu-
sion: Thalassaemia major, Mayer Rokitansky syndrome and ovarian

teratoma is a rare combination in one patient.
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Abstract P 193

Hb D with Absent Radii and Thumb: A Rare Phenotype

Rama Vijaykumar, A Saboo, S Save, S Bavdekar

Department of Pediatrics, B.Y.L. Nair Ch. Hospital

& T.N.M.C., Mumbai

Introduction: Haemoglobin D (Hb D) is a rare hemoglobinopathy

with highest prevalence in Sikhs in Punjab. Here we report a case of

Hb D in a Muslim boy with bilateral absent radii and thumb. Asso-

ciation of Hb D with such an anomaly has not been reported till now in

the literature. Case History: 1 year old male child presented with

anaemia in failure. Examination revealed dysmorphic facies in the

form of low set ears, preauricular tag and bilateral absent radii and

thumb with firm splenomegaly. The haemogram showed a microcytic,

hypochromic anaemia without reticulocytosis with preservation of

other cell lines. Complete work up for constitutional aplastic anaemia

was negative. Haemoglobin electrophoresis was indicative of Hb D

trait. The family screening revealed father as well as all the other three

male siblings to be Hb D trait with one of the sibling also presenting in

failure at 1 year of age. Conclusions: Hb D is an inherited autosomal

recessive variation of Hb A that occurs by substitution of glutamic acid

for glutamine at codon 121 of the b-chain. It generally manifests as

mild to moderate haemolytic anaemia unless there is coinheritance of

thalassemia or sickle cell anaemia. In our patient as well as the sibling

an isolated Hb D trait had manifested with failure at an early age which

was unusual. Absence of bilateral radii and thumb was an additional

novel finding in our case. Thus this report signifies that Hb D can have

severe manifestation even in the absence of another hemoglobinopathy

and thus should be actively looked for.

Abstract P 194

Pseudo-Sickle Cell Anemia: A Case Report

A Nangia, S Sharma, N Sethi, A Beniwal, M Pujani

Introduction: Sickle cells are seen in the peripheral blood smear of

sickle cell disease. They are sickle shaped red cells with pointed ends

and without central pallor. Pseudo sickle cells can be seen in other

conditions leading to a diagnostic dilemma. We present a case of a

47 year old female who presented with persistent pallor and weakness

despite taking oral hematinics. There was no hepatosplenomegaly and

icterus. There was no previous history of jaundice or venous throm-

bosis. Materials & Methods: Peripheral Smear Examination was

performed. Hemoglobin High Performance Liquid Chromatography,

Sickling test with 1% Sodium Metabisulphite, Incubation with iso-

tonic saline and Iron studies of the patient were done. Results:
Peripheral smear examination revealed presence of microcytic

hypochromic red cells with moderate anisopoikilocytosis along with

few sickle cells. Sickling test with 1% sodium metabisulphite was

positive. Hb HPLC came out to be normal on repeated testing.

Conclusion: Presence of sickle cell on peripheral smear with a nor-

mal HPLC, though rare, can be seen in few conditions.

Abstract P 195

Diagnostic Limitations of Hb-HPLC

JM Khunger, HP Pati, A Chopra, S Gurmeet, R Saxena

Haematology Department, All India Institute of Medical Sciences,

New Delhi

Hb-HPLC is an important tool in the diagnosis of various Haemo-

globinopathies. However, in some cases, it has its diagnostic

limitations when used alone. To illustrate this, we are presenting two

case reports. In one case a 24 years old North Indian Punjabi female

presented in our Haematology Laboratory for routine antenatal Hb

HPLC referred by Obst & Gynae Department. Her Hb analysis by

HPLC (Bio-Rad) demonstrated HbF (0.7%), HbA0 (49.8%) & a

variant Hb (43.1%) in the HbA2 window with a retention time of

3.62 min. Her RBC indices were normal and blood picture was

normocytic normochromic. In another case a 26 years old North

Indian Punjabi male, presented for routine Hb HPLC. His Hb analysis

by HPLC demonstrated HbF (0.7%), HbA0 (49.8%) & a variant Hb

(42.1%) in the HbA2 window with a retention time of 3.62 min. His

Hb was 15.4 g% with normal red cell indices & normocytic normo-

chromic blood picture. The haemoglobins which can elute by HPLC

in the HbA2 window with the retention time range of 3.3–3.9 min

(Bio-Rad) are HbA2, HbE, Hb Lepore, HbD Iran, HbG Copenhagen,

Hb OsuChristianborg and HbG Honolulu. Hb Electrophoresis was

performed in both the samples on agarose gel at alkaline pH of 8.6

and a well formed band seen in the S/D/G region in both the cases.

Keeping in view, the HPLC findings, the conc. of variant Hb, reten-

tion time, Hb electrophoresis findings and after going through the

literature a possibility of HbG was considered in both these cases and

both the samples were subjected to molecular analysis. The

sequencing of the beta-globin gene was performed by the polymerase

chain reaction (PCR). Single base substitution GAA[CAA (indicative

of HbDIran) in the heterozygous form was seen by sequencing in both

the cases and a final diagnosis of HbD Iran was made in both these

cases. The replacement of glutamic acid by glutamine at b22

(b22Glu?Gln) is responsible for the formation of HbD Iran.

Conclusion: The retention times obtained by HPLC, the percentages

of the variant Hbs obtained and the appearance of the HPLC chro-

matograms, are very useful pieces of information and these can help

in the identification of many Hb variants, but not in all the cases. In

some cases, we have to analyze the results in combination with Hb

Electrophoresis and in selected cases we may require molecular

analysis to reach at the final diagnosis.

Abstract P 196

Impact of Iron Deficiency Anemia and Its Treatment on Cell
Mediated Immunity

Navdeep, G Buxi, TP Yadav, RB Yadav

Dr. Ram Manohar Lohia Hospital, New Delhi

Introduction: While there is evidence of an altered immune profile in

iron deficiency, the precise immunoregulatory role of iron is still

controversial. This study was undertaken to evaluate the impact of

iron deficiency anemia and its treatment on cell mediated immunity,

by calculating the percentage of T cells and their subsets and to

understand the mechanism of impaired cell mediated immunity if any,

by evaluating the expression of CD1a and CD71 (transferrin receptor)

on peripheral lymphocytes. Materials & Methods: The levels of T

lymphocytes, their CD4+, CD8+, CD1a+ subsets and transferrin

receptor (CD71) were evaluated in 40 iron deficient and 30 healthy

children by Flow cytometry. The impact of oral iron supplementation

for 3 months on the same parameters was also noted. Results: The

levels of mature T-lymphocytes (CD3+) were significantly lower

(P \ 0.01) while that of immature T-cells (CD1a+) was higher

(P \ 0.05) in the iron deficient children compared to the control. The

percentage of CD71 was lower in iron deficient group which

increased significantly after iron supplementation (P = 0.015). There

was no impairment in the percentages of T-lymphocyte subsets (CD4

and CD8) and CD4: CD8 ratio in iron deficiency as compared to

controls. Conclusions: The present study demonstrated altered cell

mediated immunity in iron deficiency in children. The interactions
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among cells of the immune system and proteins of iron metabolism

(transferrin receptor) appear to be an important mechanism in these

alterations.

Others: Miscellaneous Group

Abstract P 197

Role of Automated Techniques in Diagnosis of Few Common
Hematological Diseases

A Suryanarayan, Monika Prabhakar, S Budhiraja

Department of Pathology, Lister Metropolis Laboratory, Chennai

Introduction: Both Thalassemia and Malaria are few of the common

hematopathological conditions near seabelts of India due to its hot

and humid climate. Thus high degree of clinical suspicion is required

with preliminary base line investigations. Here we are emphasizing

the role of newer hematological investigations in suspecting these two

clinical conditions. Malaria is usually suspected while seeing the

scatter diagram in 5 part analysers, especially platelet aggregation.

These cases when followed with Quantitative Buffy Coat, were found

to be positive for malarial parasite especially in initial stages. Simi-

larly after analyzing the hemogram and applying certain calculations,

potential candidates suspected to have hemoglobinopathy were sub-

jected to electrophoresis. These candidates were found positive for

hemoglobinopathy especially for thalassemia trait. Hence we will be

discussing few formulae which can help us to suspect and diagnose

these conditions after seeing basic hematological investigations.

Abstract P 198

Prevalence and Patterns of Cytomegalovirus (CMV) Reactivation
in Adult Acute Lymphoblastic Leukemia Patients
on Chemotherapy: Single Center Experience

Seema Gulia, Manju Sengar, Uma Dangi, H Menon, S Biswas1,

R Kelkar1, R Nair

Department of Medical Oncology, Tata Memorial Centre, Mumbai,

India; 1Department of Microbiology, Tata Memorial Centre, Mumbai

Introduction: Acute lymphoblastic leukemia (ALL) therapy can

predispose patients for CMV reactivation and disease. As opposed to

hematopoietic stem cell transplant there is real paucity of literature

regarding clinical manifestations and management of CMV reacti-

vation in ALL. In countries like India with a background of high

CMV seropositivity ([90%), reactivation is a serious concern in ALL

patients on chemotherapy. Materials & Methods: Acute lympho-

blastic leukemia (ALL) therapy can predispose patients for CMV

reactivation and disease. As opposed to hematopoietic stem cell

transplant there is real paucity of literature regarding clinical mani-

festations and management of CMV reactivation in ALL. In countries

like India with a background of high CMV seropositivity ([90%),

reactivation is a serious concern in ALL patients on chemotherapy.

Results: Among 203 patients, 23 (males 18, females 5) were detected

to have CMV viremia. Median age was 23 years (range, 16–44 years).

CMV reactivation was most common during later part of induction or

re-induction (14/23) followed by maintenance phase (5/23) and high

dose cytarabine based treatment (4/23). Presenting features were:

fever (19/23), respiratory symptoms (9/23), anorexia (10/23), loose

stools (8/23), abdominal pain (7/23) and splenomegaly (1/23).

Abnormal laboratory parameters were: cytopenias (14/23) and

deranged liver function tests (12/23). Bacterial and fungal co-

infection was seen in 5/23 patients. Median CMV viral load was

3.0 9 103 copy numbers (range, 708–1.38 9 106). Eighteen of these

patients were treated with ganciclovir for a period of 14 days. Median

time to fever defervescence was 4 days (range, 2–5 days). Blood

counts recovered after median period of 5 days (range 3–9 days).

Conclusions: Awareness of diverse clinical manifestations of CMV

infection and high index of suspicion is important for timely diagnosis

and treatment to reduce the morbidity, empirical use of other anti-

microbials and delays in chemotherapy.

Abstract P 199

Prevalence of Anemia on a Backdrop of Malaria ‘‘A Community
Based Recent Study’’

SS Pati, PK Rath, SK Mishra

Department of Biochemistry, Department of Medicine, Ispat General

Hospital; Department of Hematology, CWS Hospital, Rourkela,

Odisha

Objective Sundargarh district of Odisha is known to be a highly

endemic district for malaria mostly Plasmodium falciparum. Sickle

cell gene is known to co-exist in the malaria endemic area. There is

interplay of nutritional anemia, malaria induced anemia and co-

existence of sickle cell disease in the area. The present study was

designed to study the existence of anemia with a special reference to

sickle cell gene prevalence. Materials & Methods: The study was

conducted as a part of Corporate responsibility project of SAIL

named ‘‘Chetna’’ From 1st March 2011. Village wise camps were

organized to screen blood hemoglobin level by Hemocue, Solubility

test to screen sickle cell in all age group. The positive cases for

solubility were further evaluated by HPLC (D 10, Bio-Rad) to look

for presence of hemoglobinopathy. Positive cases were provided

counseling with their consent. Results: Total 5,300 persons were

screened in different camp till 31-7-2011. The overall presence of

anemia in Sundargarh district was found to be 78%. Severe anemia

was 1.08%, moderate anemia 1.5% and mild anemia was the major

contributor with 97.4% prevalence. Sickle cell trait was detected in

6% where as 1% of population had sickle cell disease. Conclusions:
Anemia is mostly nutritional in the village population with extreme of

age suffering the maximum. Sickle cell was less in Sundargarh district

as compared to Sambalpur and Balangir district with high prevalence

rate of 10–22%.

Abstract P 200

Bone Marrow Biopsy: A 3 Years Analysis

Charu Agarwal, S Marwah, G Buxi, RB Yadav

Introduction: Examination of the BM forms the cornerstone of

diagnosis and management in myriad of clinical situations, both

hematological and otherwise. This allows for high-quality visualiza-

tion of cell morphology. BMB have an upper edge over BMA in

assessing cellularity, infiltration and stromal changes. Materials &
Methods: 180 BMB performed in the last 3 years were retrospec-

tively analysed and were studied in relation to clinical findings,

hematological findings and BMA. Results: 159 (88%) BMB were

adequate and 21 (12%) BMB were inadequate for any conclusive

opinion. 175 BMB had their corresponding aspirates while 5 showed

dry tap. 72 biopsies correlated well with the aspirate findings. Diag-

nosis of 37 biopsies were consistent with clinical diagnosis. A broad

spectrum of diagnosis were given on biopsies with majority being

Hypoplastic/Aplastic marrow (45), ALL (15), NHL (13) and
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Myelofibrosis (9). Other diagnosis comprising of Hairy Cell Leu-

kaemia, Osteosclerosis, Hodgkins Lymphoma, Metastasis, MDS and

Hemophagocytic syndrome were also reported. Conclusions: BMB

and BMA are complementary to each other. BMB gives more valu-

able and conclusive opinion and is always indicated when there is a

dry tap and in staging of lymphoma.

Abstract P 201

Detection Malarial Parasite Using VCS Technology of Beckmann
Coulter

S Mahadik, K Galani, V Gadage, N Deshpande, S Shinde, N Mittal,

PG Subramanian, S Gujral

Tata Memorial Hospital, Parel, Mumbai 400 012

Introduction: In endemic areas especially in post monsoon season, it

is not practical to manually screen the peripheral blood smears for

malarial parasite. Hence, alternative methods were studied and eval-

uated. VCS technology of LH 750 is one of such parameter which

help in screening for malarial parasite. Materials & Methods: EDTA

anti-coagulated blood samples requested for malaria screening were

analyzed on Beckmann Coulter LH 750 along with normal control

samples. Peripheral smears for malarial parasite were also screened

for all. Response to malaria infection involves an increased monocyte

count and production of large activated monocytes. These changes

can be detected by volume, conductivity and scatter (VCS) technol-

ogy on Beckmann Coulter LH 750. By using calculation derived from

SD volume of lymphocytes and monocytes, the malaria discriminant

factor (D-factor) was calculated. Results: Of the 77 patients taken up

for study, 12 were positive for malarial parasite on peripheral blood

smear. 11 cases positive for malaria showed additional peak in WBC

histogram. One case was without additional peak in WBC histogram

showed mixed parasitic infection of P. falciparum and P. vivax. D

factor for positive cases ranged from 3.69 to 7.05. In the control arm,

of 25 samples 2 had D factor of 4.97 and 3.68, rest had D factor from

2.60 to 3.26. Conclusions: The combination of derived discriminate

factor and additional peak in histogram, VCS technology can be a

useful tool in the detection of malarial parasite.

Abstract P 202

Standardization of Home Brewed Reagents for Intra-Cellular
Staining: Flow Cytometry

M Swapnil, K Sehgal, Y Badrinath, Ashok Kumar, S Ghogale,

M Neha, PG Subramanian, S Gujral

Hematopathology Laboratory, Pathology Department, Tata Memorial

Hospital, Parel, Mumbai

In Leukemia immunophenotypic analysis, lineage specific antigens

like cytoplasmic CD79a, CD 22, AMPO, CD 3 and nuclear anti-TdT

plays a major role in subclassifying ALLs. Staining of these antigens

involves special procedures as these antigens are located either in the

cytoplasm or in the nucleus. Hence, the cells have to be made per-

meable to get access of antibody into the cell and it is also important

to maintain the cell integrity at the same time. Commercial fix-perm

reagents are available with the flow reagent vendors. This involves

cost as well as availability. Therefore we have formulated reagents for

fixation and permeabilization which are regularly used in our routine

immunophenotypic procedure. In-house reagent preparation, standard

staining protocol and data available on this will be presented.

Abstract P 203

Appropriateness of Blood Component Transfusion in Paediatric
Patients in a Tertiary Care Teaching Hospital with Brief Review
of Literature: A Novel Study

Geetanjali Jindal, VK Gupta, R Kaur, S Basu

Department of Pediatrics, Department of Transfusion, GMCH,

Chandigarh

Introduction: Blood is a precious health resource. The decision for

blood transfusion is important as there are significant associated

complications. This is a novel study to assess appropriateness of

blood component transfusions in Indian children. Materials &
Methods: An observational retrospective hospital based study done at

pediatric department in a tertiary care teaching hospital. All

3 months-12 years old in-patients receiving any blood component

were included over a period of 6 months and analyzed for appropri-

ateness of transfusions received as per standard guidelines. Results:
51 FFP transfusions were given in 31 patients. 28 (55%) were given

only because of deranged coagulogram without bleeds, 17 (33%) with

bleeds and 3 for low albumin, 1 for oedema, 1 for replacement of

empyema drainage and 1 presurgically. 28 FFP transfusions given

only for deranged coagulogram without bleeds, 7 in bleeding patients

with normal coagulogram, 3 for low serum albumin and 1 for oedema

were avoidable. 31 platelet transfusions were given in 19 patients. 16

(51%) were given prophylactically, 14 (45%) transfusions for bleeds

and 1 before lumbar puncture. 4 prophylactic platelet transfusions and

4 for bleeds were avoidable. 138 packed cell transfusions (PRBC)

were given in 128 patients. 123 were given for treatment of anemia

(70 in thalassemics and 53 for anemia with varied diagnosis), 6

perioperatively and 9 in patients with active bleeds. 28 PRBC trans-

fusions given for anemia with varied diagnosis, 3 peri-operative and 5

given for bleeds were avoidable. Conclusions: 39 (76%) out of 51

FFP transfusions, 8 (26%)out of the total 31 platelet transfusions and

34 (25%) out of 137 PRBC transfusions were inappropriate and

avoidable.

Abstract P 204

Role of Peroxidase Activity and Nuclear Density Analysis
(PANDA) Score in Hematologic Malignancies Using
a Hematology Cell Counter

Shilpa S Kushte, KS Galani, ND Deshpande, LS Fernandes,

N Mittal, PG Subramanian, S Gujral

Hematopathology Laboratory, Department of Pathology, TMH,

Mumbai Hematopathology Laboratory, Department of Pathology,

TMH, Mumbai

Introduction: Diagnosis of hematological malignancies involve

smear morphology along with various ancillary techniques. The

automated hematology cell counter ADVIA 2120i (6-part analyser)

generates different analytic profiles for various hematologic malig-

nancies. We studied if ADVIA 2120i could aid in sub-typing of

hematological malignancies based on cytograms from the peroxi-

dase(PA) and nuclear density (ND) channels indicated as PANDA

(peroxidase activity and nuclear density Analysis). Materials &
Methods: Peripheral blood samples of 129 newly registered cases of

suspected leukemia were processed on ADVIA 2120i and PANDA

scores were noted, blinded to the final diagnosis of that case. These

cases were initially evaluated on peripheral blood smear examination.

Results: Acute leukemia (n = 98) demonstrated abnormal cell pop-

ulations in the large unstained cells in the peroxidase channel and

blast regions in the baso/lobularity channel. It included acute myeloid
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leukemia (n = 55) showing P1–P6 D1 score and acute lymphoblastic

leukemia (n = 43) with P0D1 score. Chronic myeloid leukemia

(n = 21) showed a dense distribution of varying cellular maturity on

the perox cytogram along with basophilia—P5D1 score. Chronic

lymphocytic leukemia (n = 6) and Non Hodgkin lymphoma (n = 3)

had P0D0 score. However normal plots were obtained in 7 cases each

of ALL and AML (n = 14). Conclusion: PANDA score by auto-

mated hematology cell counter may help in triage of acute leukemia

cases. Approximately 11% cases could not be sub-typed by PANDA

score.

Abstract P 205

Peripheral Blood Lymphocyte Subsets in Healthy Indian
Children

Anjali Sharma, S Shubham, G Buxi, R Yadav

Department of Pathology, PGIMER and Dr Ram Manohar Lohia

Hospital, New Delhi

Introduction: Peripheral blood lymphocyte subsets need to be

determined in a large cohort of healthy children to serve as a suitable

control subjects for interpretation of the appearance of these cells in

several disease conditions like immunodeficiencies, lymphoprolifer-

ative and autoimmune diseases. The aim of this present study is to

determine the distribution of lymphocyte subsets in healthy Indian

children and to obtain their normal values. Materials & Methods:
Lymphocyte subsets were determined by means of a 4-colour flow

cytometer (BD FACS Caliber) in a cross sectional study of 100

healthy children from 1 to 18 year of age with a view to obtain normal

reference value. These children were divided into 5 groups, as fol-

lows: 1–2, 2–4, 4–8, 8–12 and 13–18 years. The combination of

antibodies panel used was CD56/CD3/CD45/CD19 and CD2/CD4/

CD3//CD8 in every sample. Data was analyzed using SPSS software.

Results: This study demonstrated the mean values of total lympho-

cyte count, the absolute mean values of T-lymphocytes (CD3+/

CD56-/CD19-), B-lymphocytes (CD19+/CD3-/CD56-) and NK

cells (CD56+/CD3-/CD19-). T-cells were further analyzed showing

mean values of Helper T-cells (CD3+/CD4+/CD56-/CD8-), Cyto-

toxic T-cells (CD3+/CD4+/CD56-/CD8+) and their ratios

(CD4:CD8) in the five different age groups respectively. Conclu-
sions: This study demonstrated that both the percentage and the

absolute number of lymphocyte subsets changed with the age in

healthy children. Thus these values may serve as a normal reference

value when used in the diagnosis and follow up of immunodeficient

children.

Abstract P 206

Analysis of Sample Rejections at Pre-Analytical Level
in Diagnostic Services (Hematology, Biochemistry
and Microbiology) in a Tertiary Care Centre—ACTREC,
Tata Memorial Centre, Navi Mumbai

Manikchandra R Tiwari, P Chavan, V Bhat, C Naresh, N Baraskar,

S More, S Mokashi, PG Subramanian, S Gujral

Tata Memorial Centre, Navi Mumbai

Introduction: Sample collection errors constitute an important reason

for repeat collections. Sample rejection criteria are defined in our

laboratory and for every sample rejected, concerned collection area is

notified. Materials & Methods: This is a nine month study where we

retrospectively analysed all samples received in our labs for common

causes of rejection. Results: Of 32,548 samples received (Jan–Sep

2011), 177 (0.54%) were rejected. Statistics revealed the commonest

cause of rejection and the problematic area. Further root-cause

analyses, teaching/training of collection personnel were started.

Quarterly assessments showed decreased rejections. Hematology &

Biochemistry: Common causes of rejection included fully/partially

clotted samples (51.2%), hemolytic/lipemic samples (11.4%), mis-

match labeling (7.8%). Following corrective actions, rejections

decreased in most areas from 3.8 to 2.7% (ICU), 1.1 to 0.8%

(SMOW), 1.1 to 0.8% (PPBW), 0.9 to 0.7% (BMTU). Microbiology:

Common causes included delayed transport, wrong container and

incomplete patient data. Overall sample rejection rate (SRR) was

0.36% with maximum SRR from OT (9.1%) followed by ICU (4.1%),

SMOW (2.2%). Conclusions: Correct sample collection helps the

laboratory deliver accurate and timely reports preventing re-collec-

tions, saving both labor and consumables. Teaching and training of

the personnel involved in primary sample collection reduces

rejections.

Abstract P 207

The LH750 Automated Hematology Analyzers in the Diagnosis
of Malarial and Dengue Infections

Prashant Sharma, M Bhargava, S Datta1, CC Wattal1, Dmitry

Sukhachev2, Elena Sukhacheva3, Suchita Dayanand4, RS Lopez5

Hematology Department, 1Clinical Microbiology Department, Sir

Ganga Ram Hospital, New Delhi; 2LabTech Ltd., Saint-Petersburg,

Russia; 3Beckman Coulter Eurocenter, Nyon, Switzerland;
4Applications Division, Beckman Coulter, Mumbai; 5Cellular

Analysis, Beckman Coulter, Geneva, Switzerland

Introduction: Malaria and dengue can be challenging to differentiate

clinically from each other and also from other viral infections. VCS

TechnologyTM (Beckman Coulter) quantifies morphological charac-

teristics of leukocytes: cell volume by voltage impedance (V);

cytoplasmic/nuclear ratio by radiofrequency conductivity (C); and

cytoplasmic granularity/nuclear complexity by laser light scatter (S).

We evaluated the role of VCS parameters in the distinction of dengue,

malaria and other febrile illnesses. Materials & Methods: CBC and

VCS parameters from 115 malaria patients, 105 dengue patients and

105 febrile controls negative for dengue and malaria were analyzed.

The diagnostic performances of various statistical-software-gener-

ated-regression-equations were assessed by ROC curve analysis.

Results: The following functions were generated: (1) Improved

Malaria Factor (To discriminate Malaria from Controls) = -0.473 to

0.00163 * PLT + 0.0524 * LySDV + 0.0302 * LySDC; (2) Dengue

Factor (To discriminate Dengue from Controls) = 0.3–0.00183 *

PLT + 0.00619 * LY% + 0.0335 * LySDC; (3) Malaria versus

Dengue Factor (To discriminate Malaria versus Dengue) = 5.51 +

0.0579 * MCHC + 0.00549 * NE% + 0.0138 * LyMV + 0.00956

MoMV + 0.027 * MoSDV. Their performance characteristics are as

follows: Factor (Cut-off): Sens/Spec/AUC/95% Confidence Interval/

Significance level P (Area = 0.5): (1) Improved malaria factor

([0.556): 90.4/88.6/0.931/0.889 to 0.961/\0.0001; (2) Dengue factor

([0.478): 81.0/77.1/0.837/0.780 to 0.884/\0.0001. Malaria versus

Dengue Factor ([0.601): 85.1/91.4/0.937/0.896 to 0.965/\0.0001.

Conclusions: Leukocyte abnormalities in malaria and dengue permit

their distinction from other causes of fever. These discriminant

functions are easily calculable by LIS and flags can thus be generated

to trigger smear review. Since the VCS data are obtained automati-

cally as part of any CBC-differential, these results can improve the

detection of febrile illnesses in a timely and cost-effective manner.
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Abstract P 208

Economizing CD4þ T-Cell Enumeration: A Comparison
of 2 Techniques

Prashant Sharma, S Gupta1, M Bhargava

Haematology Department, Sir Ganga Ram Hospital, Rajinder Nagar,

New Delhi; 1Kasturba Medical College, Manipal, Karnataka

Introduction: Cost-reduction in the flow cytometric CD4+ count is

an attractive goal for under-resourced laboratories. Dual-platform

protocols utilizing only two essential antibodies have been described

as viable alternatives to the conventional single-platform, 4-antibody

count. This retro-prospective study assessed the applicability of two

such protocols to an Indian setting. Materials & Methods: Archival

list mode data, hematological indices and reports of 673 samples

tested using a standardized method (CYTO-STAT tetraCHROME

CD45-FITC/CD4-RD1/CD8-ECD/CD3-PC5) on an EPICS-XL flow

cytometer (Beckman Coulter, FL, USA) were retrieved and re-ana-

lyzed using only 2 informative antibodies (CD45 and CD4).

Sequential gating calculated CD4+ as a percentage of lymphocytes

(low SSC, bright CD45) as well as of leukocytes (panleukogating).

Absolute counts were obtained on LH750 analyzers (Beckman

Coulter, FL, USA). 4-color (historical) CD4 counts were compared

with the lymphocyte-gated and panleukogated results using SPSS

v17.0 statistical software. Results: Absolute CD4+ counts ranged

from 0 to 4,196 cells/ll. Bland–Altman statistics revealed no signif-

icant bias (10.04 cells/ll, 95% agreement limits -95.3–115.31) for

lymphocyte-gating and some underestimation (bias = -87.77 cells/

ll, 95% agreement limits -698.78–523.38) by panleukogating.

Paired sample tests showed mean difference of 10.04 cells/ll between

conventional and lymphocyte-gated counts. At a 200 cells/ll cutoff,

the sensitivity and specificity of lymphocyte-gating method were 100

and 99.6%, and that of panleukogating were 88.1 and 99.8%

respectively. Conclusions: Enumerating CD4+ by omitting non-

essential antibodies on a dual-platform technique is feasible and

accurate and lymphocyte-gating is superior to the panleukogating

method in this regard.

Abstract P 209

A Descriptive Analysis of Granulomatous Lesions of the Bone
Marrow with Special Emphasis on Sarcoidosis

Balan Louis, R Das, MUS Sachdeva, J Ahluwalia, P Malhotra1,

V Suri1, N Varma, S Varma1

Department of Hematology & 1Internal Medicine, Postgraduate

Institute of Medical Education and Research, Chandigarh

Introduction: Granulomatous lesions of the bone marrow (BM) are

relatively infrequent and bone marrow is rarely involved in sarcoid-

osis. Very few case series are available in the literature with regards to

granulomatous lesions of bone marrow and the figure is still low for

bone marrow involvement by sarcoidosis. Materials & Methods: A

total of 6,232 adult patients were analyzed for the presence of gran-

uloma(s) over a period of 3.5 years from January 2008 to July 2011

and the spectrum of clinical, radiologic and laboratory data were

compared with special emphasis on sarcoidosis. Results: BM granu-

lomas were found in 0.37% of all cases and sarcoidosis was seen in

13% of these cases with BM granulomas. Constitutional symptoms,

organomegaly ± generalized lymphadenopathy and anemia were

found in all patients with sarcoidosis; leucocytosis, thrombocytopenia

and thrombocytosis were found in one-third of cases; while chest

X-ray and BM hematopoiesis did not reveal any abnormality in any of

them. Among the other granulomatous lesions, tuberculosis, crypto-

coccosis (HIV+), and lymphoma were found in two (1 was HIV+), and

one each respectively; however the diagnosis could not be established

in 16 patients. Conclusions: BM granulomas are relatively uncom-

mon. Most of these patients present with PUO and leucopenia.

Although inmost of these cases the diagnosis remains uncertain after

BM examination, a few of these (like sarcoidosis) in the appropriate

clinical setting could be diagnosed.

Abstract P 210

Study of Acute Febrile Illness with Cytopenias in Indian
Patients

Vaibhav Choudhary, R Sood, JC Samantaray, R Saxena,

R Chaudhry, A Mohan, SN Dwivedi

AIIMS, New Delhi

Introduction: Cytopenias associated with acute febrile illness are

common occurrence in medical practice. Materials & Methods:
Hundred consecutive patients of acute febrile illness and cytopenia

admitted in the medical-wards of AIIMS were prospectively fol-

lowed for etiology of febrile illness and outcome. Patients with fever

of 3–14 days duration with any one or more of the following:

Haemoglobin \10 gm/dl, TLC \ 4,000 cells/lm and Platelets

\1,00,000/lm were included. In 10 patients the etiology of febrile

illness could not be established. Hence, they were excluded. Weco-

related the occurrence of severe thrombocytopenia (platelets

\20,000/lm) with the etiology of febrile illness. Each patient was

followed up to the resolution of cytopenias or the final outcome

(discharge/death). Results: The Median age was 25 years (range

14–80 years). Majority of the patients belonged to the age groups of

14–40 years (80%). All the 90 (100%) patients had thrombocyto-

penia, 47 (54%) had leucopenia and 21 (23%) had anemia. Out of

these, 58 (62.2%) patients were diagnosed as dengue fever, followed

by malaria (22; 24.4%) and enteric fever (9; 10%). severe throm-

bocytopenia was seen in 27/58 (46.6%) patients of dengue fever,

whereas 10/13 (76.9%) patients with falciparum malaria had severe

thrombocytopenia. Incidence of severe thrombocytopenia was sig-

nificantly more in the patients of falciparum malaria in comparison

to patients with other causes of acute fever (P \ 0.005). Conclu-
sions: Thrombocytopenia, followed by leucopenia is the commonest

cytopenia to occur with acute febrile illness. Amongst the various

febrile illnesses, severe thrombocytopenia was statistically more

common in patients of Dengue fever.

Abstract P 211

Treatment of Relapsed/Refractory Langerhans Cell Histiocytosis:
A Single Centre Experience

Vikas Dua, SP Yadav, M Ramzan, V Chinabhandar, N Rastogi,

N Dhingra, H Manchanda, U Singh, A Sachdeva

Sir Ganga Ram Hospital, Department of Pediatric Hematology

Oncology and BMT Unit, SGRH, New Delhi

Introduction: Children with multisystem LCH and risk organ

involvement (i.e. hematopoietic system, liver, spleen, lungs) who fail

to respond to conventional chemotherapy or relapse have an extre-

mely poor prognosis. We describe here our experience of treatment of

relapsed or refractory LCH. Materials & Methods: It was a retro-

spective analysis of seven children who had refractory or relapsed

LCH treated on modified LCH-S-2005 protocol at Sir Ganga Ram

Hospital from Jan 2005 to August 2011. Results: Three patients were

previously treated on LCH II protocol, three on LCH III and one

received CHOP regime previously. All patients had risk organ
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involvement initially. Five patients had refractory disease and two had

relapse following initial chemotherapy. Cladribine was administered at

a dose of 9 mg/m2/day over 2 h IV daily for 3 days and repeated every

3 weeks. Two patients also received Ara-C at a dose of 500 mg/m2/day

for 5 days and repeated every 3 weeks for 3 courses. After a median of

5 courses of cladribine (range 2–8) with or without Ara-C, one achieved

complete response, five patients achieved partial response. In mainte-

nance therapy vinblastine, prednisolone, mercaptopurine and metho-

trexate was used. One patient underwent liver transplantation following

Sclerosing cholangitis with cirrhosis of liver. Two patient experienced

grade 3 hematological toxicity and one had E. coli sepsis. At a median

follow-up of 39 months (range 5–68 months), six patients are alive and

one patient died of refractory disease. Conclusions: It is feasible to

treat refractory and relapsed LCH.

Abstract P 212

Hemophagocytic Lymphohistiocytosis (HLH) in Infants: A Single
Centre Experience

Mohammed Ramzan, SP Yadav1, V Chinnabhandar, N Rastogi1,

M Enteserian1, A Sachdeva

Pediatric Hematology Oncology & Bone Marrow Transplant Unit,

Department of Pediatrics, Institute of Child Health, Sir Ganga Ram

Hospital, Old Rajinder Nagar, New Delhi, India; 1Childhood Cancer

Research Unit, Department of Women’s and Children’s Health,

Karolinska Institutet, Stockholm, Sweden

Introduction: Hemophagocytic lymphohistiocytosis (HLH) is a pro-

totype of the hemophagocytic syndrome and occurs most often in

children. HLH occurs as a consequence of uncontrolled, dysregulated

cellular immune reactivity caused by a number of different underlying

diseases. We report eight infants with suspected HLH, confirmed

using revised HLH 2004 guidelines. Materials & Methods: Cases

clinically suspected to have HLH admitted at a single center from

January 2010 to July 2011 were evaluated further. Confirmed cases

were managed with HLH 2004 guidelines. DNA samples from the

patients and their parents were sent to Sweden for further genetic

analysis with parental consent. Results: There were 8 infants. (6 Male

and 2 female). Mean age of presentation was 7.1 months (range

2–11). Family history of sibling dying with similar illness was present

in one. Two had history of consanguinity. Mean ferritin levels were

4,488 ng/ml. Mutation analysis were possible in seven. One had

Griscelli syndrome. One had FHLH type 2 (mutation in perforin

gene), two had FHLH type 3 (Munc gene), and three had non-FHLH

2/3. Four patient had associated cytomegalovirus infection. All were

treated as per HLH 2004 protocol. Six patient died after initial

response to treatment. One underwent matched sibling donor allo-

genic stem cell transplant, and disease free after 6 months of follow

up. One underwent unrelated cord transplant who died after 4 months

due to CMV infection. Conclusions: Early suspicion is necessary to

diagnose familial HLH in infants. Mutation analysis is must for

offering stem cell transplant early.

Abstract P 213

Langerhans Cell Histiocytosis: Impact of Risk Organ
Involvement

Mohammed Ramzan, SP Yadav, V Dua, V Chinnabhandar,

A Sachdeva

Pediatric Hematology Oncology & BMT Unit, Department

of Pediatrics, Sir Ganga Ram Hospital, Delhi

Introduction: Langerhans cell histiocytosis (LCH) is clonal prolif-

eration of histiocytes. LCH and risk organ involvement (lungs, liver,

spleen and bone marrow involvement) has impact on survival.

Materials & Methods: Medical records of 64 children with LCH

were reviewed retrospectively (1992–2011). Patients were classified

into 2 groups: A—low risk (bone, skin, eyelid, lymph node, medi-

astinum) and B—risk patients (lungs, liver, spleen and bone marrow

involvement). Group B further subdivided in B1—isolated lung

involvement, B2—liver and/or spleen and/or bone marrow or all

without lung and B3—with lung involvement. Patients were treated as

per histiocytosis protocols. Results: There were 41 males and 23

females. Mean age at presentation was 4.2 years (range 1 month to

15.5 years). There were 25 patients in group A and 39 patients in

group B with 0 (0%) and 7 (18%) deaths respectively. Overall mor-

tality was 7/64 (10.9%). In group A 6 patients had skin and lymph

node involvement, 6 had unifocal and 10 multifocal bony involve-

ment. 3 patients had localized disease (lymph node, eyelid and

mediastinal mass in each). Eleven patients were in group B1, 22 in

group B2 and 6 in group B3 with mortality of 0 (0%), 4 (18.1%) and 3

(50%) respectively. Mortality in high risk versus low risk patient and

between 3 subgroups of risk patients was statistical significant

(P value 0.033 and 0.037 respectively). In group B, 4 patients were

refractory and 3 relapsed. Conclusions: Worse outcome if risk organ

are involved. Patients with isolated lung involvement had 100%

overall survival.

Abstract P 214

Treatment Abandonment is a Major Hurdle for Improving
Survival in Childhood Cancer in the Developing World

Mohammed Ramzan, SP Yadav, V Dua, H Manchanda, A Sachdeva

Pediatric Hematology Oncology & BMT Unit, Department

of Pediatrics, Sir Ganga Ram Hospital, New Delhi

Introduction: Most published papers from the developing world

describe the outcome of cancer patients who have completed therapy.

The outcome of those who are lost to follow up is rarely mentioned. We

analyzed the outcome of such children at a single centre. Materials &
Methods: All children diagnosed with cancer from January 2005 to

February 2011 and lost to follow-up were contacted parents by tele-

phone and asking the reasons for not coming for follow-up. Results:
234 out of 802 children (29%) diagnosed with cancer were lost to

follow-up. More than 90% abandoned therapy within the first month of

diagnosis. 140/234 (60%) had hematological malignancies (Acute

Lymphoblastic Leukemia-85, Acute Myeloid Leukemia-27, Chronic

Myeloid Leukemia-4, Hodgkins Disease-8 and Non-Hodgkins Lym-

phoma-16). 32/234 (13.5%) had brain tumors and 62/234 (26.5%) had

other solid tumors. The parents of 146/234 (62%) patients could be

contacted. 57/146 (40%) children had died (acute leukemias-35, brain

tumors-11 and other solid tumors-11). 28 opted for no treatment, out of

which 24 died. 27 patients opted for alternative therapy out of which 12

have died. 78 opted for chemotherapy at another cancer centre (59 in

the same city and 19 in another), out of which 21 died. Reasons for not

following-up were cost of treatment-60%, distance [100 km-22%,

lack of faith in our centre-17%, ignorance and poor outcome of cancer-

22% and girl child-9%. Conclusions: This study shows that almost

40% of patients who are lost to follow-up die. Poverty, distance from

cancer centre, ignorance, fear of chemotherapy and gender bias are

significant causes for the same.
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Abstract P 215

Clinico-Hematologic and Biochemical Profile of Dimorphic
Anemia with Bone Marrow Study

Ankit Jitani, Y Khonglah, R Athar, V Raphael, A Pal1

Departments of Pathology and Biochemistry1, North Eastern Indira

Gandhi Regional Institute of Health and Medical Sciences, Shillong

Introduction: The incidence of dimorphic anemia (combined iron

and vit B12/Folate deficiency) has not been clearly specified in this

part of the country. The treatment may be ineffective if the dual

deficiency is not diagnosed. Materials & Methods: A 1 year pro-

spective hospital based study was conducted to correlate biochemical

parameters with complete hemogram and bone marrow findings. All

the cases diagnosed as dimorphic anemia without prior treatment with

hematinics were included. Results: The study group included 58

patients with age ranging from 8 to 81 years and hemoglobin ranging

from 1.7 to 10.4 g/dl. In 9 cases (15.6%) reported as dimorphic on

peripheral smear, the bone marrow aspiration showed predominantly

megaloblastic picture with normal to increased iron stores. Out of

these 9 cases, 4 cases showed low VitB12/folate but ferritin was

normal/high in all the 9 cases. The rest 49 cases (84.4%) were

reported as megaloblastic picture with depleted iron stores on bone

marrow and hence correlated with peripheral smear findings. Out of

these 49 cases, 12 cases showed low VitB12/folate with low ferritin.

There is complete correlation between the three parameters in 12/49

(24.5%) cases only. Conclusions: Bone marrow aspiration though

invasive, provides a rapid and cost effective investigation for con-

firming the diagnosis of dimorphic anemia by reliably assessing the

iron stores. Biochemical parameters though specific, are highly vul-

nerable to variation in their values by a single vitamin rich diet or

treatment. So depending only on biochemical parameters may mislead

the clinicians.

Abstract P 216

Changing Pattern of Micro-Organisms and Their Antimicrobial
Sensitivity in Febrile Neutropenia (FN) Patients: A Single Center
Study

Prakas Kr Mandal, KS Nataraj, B Bagchi, S Saha, TK Dolai,

M Bhattacharya, S Dutta, MK Ghosh

Department of Hematology, NRS Medical College, 138 AJC Bose

Road, Kolkata

Introduction: FN is a medical emergency. Antibiotics are selected as

per standard guidelines(IDSA), but background knowledge of insti-

tutional prevalence of microbes and their sensitivity pattern is very

important for successful therapy. Materials & Methods: Prospective

collection of blood cultures reports of patients with hematological

malignancy attending hematology services. Period: from September’

2010 to August’ 2011. Results: 202 episodes in 78 patients were

studied. In 35 episodes(17.33%), a definite organism could be iso-

lated. Gram negative (GN) organism was isolated in 23 (65.71%)

cases. E. coli, Klebsiella spp. and P. aeruginosa were grown in 6

(19.75%), 4 (11.42%) and 3 (8.57%) cases respectively. Amongst the

others, Acinetobacter spp. (11.42%), Citrobacter koseri (5.71%),

Ralstonia paucula (5.71%), Citrobacter freundii (2.86%) and Cedecia
neteri (2.86%) were also isolated in 10 (28.57%) cases. Most of the

GN organisms were sensitive to carbapenems, aminoglycosides,

cefepime, tigecycline and resistant to piperacillin-tazobactum (PT)

and cefoperazone-sulbactum. Ralstonia paucula was only sensitive

to amikacin. Gram positive (GP) organism was isolated in 11

(31.43%) cases. Methicillin resistant Staphylococcus aureus (MRSA),

methicillin sensitive SA, coagulase negative SA were grown in 5

(14.28%), 3 (8.57%) and 3 (8.57%) cases respectively. In all cases, in

vitro sensitivity to vancomycin, tecoplanin, linezolid, and piperacil-

lin-tazobactum was noted. Candida albicans was isolated in 1 (2.86%)

case which was sensitive to amphotericin B and azoles. Conclusions:
GN organisms are the most common microbes isolated. There is a

significant increase of rare opportunistic organisms. Sensitivity pat-

tern of GP organism remained unchanged. Cefepime is an appropriate

empiric therapeutic option in FN patients.

Abstract P 217

Myelofibrosis in Bone Marrow Biopsies with Hematological
Malignancies

V Shasi, K Prabhalakshmi, CF Mathew, Joy Augustine

Govt Medical College, Thrissur

Introduction: Fibrosis of bone marrow is seen in association with

variety of diseases, primary or secondary. The characteristic picture in

primary myelofibrosis is the presence of tear drop cells and leuco-

erythroblastic picture. The degree of fibrosis in primary myelofibrosis

and in certain myeloproliferative disorders is of prognostic impor-

tance. In bone marrow biopsies, stromal structural fibres are detected

by reticulin and trichrome stains, routine stains performed on bone

marrow biopsy specimens in diagnostic laboratories. Increased

reticulin staining (reticulin fibrosis) is associated with many benign

and malignant conditions while increased trichrome staining (colla-

gen fibrosis) is particularly prominent late stages of severe

myeloproliferative diseases or following tumour metastasis to the

bone marrow. Materials & Methods: Peripheral smear and bone

marrow biopsies of all hematological malignancies in the department

of pathology for a period of 2 years (2009–2011) were included in the

study. Paraffin sections of marrow biopsies stained by H&E, silver

impregnation for reticulin in all cases and Masson trichrome for

collagen in selected cases were done. Grading was done based on

European census grading system. Results: Acute myeloid leukemia—

11 cases, Multiple myeloma—10 cases, ALL—3 cases, Bone marrow

mets—3 cases, Chronic lymphocytic leukemia—2 cases, Chronic

myeloid leukemia—1 case, Chronic eosinophilic leukemia—1 case,

CMPD—1 case, Non Hodgkins lymphoma—1 case, Hodgkins lym-

phoma—1 case Grade 0 fibrosis in 6 cases. Grade I fibrosis in 8 cases.

Grade II fibrosis in 14 cases Grade III fibrosis in 6 cases. Conclu-
sions: In our study all the cases with bone marrow metastasis and
multiple myeloma showed high grade fibrosis. Among the AML 70%

showed low grade fibrosis. None of the cases included in our study

showed the presence of tear drop cells in the peripheral smear. So the

presence pf tear drop cells which is characteristic of primary mye-

lofibrosis is not observed significantly in these cases.

Abstract P 218

Profile of Blood Donor Deferrals in a Tertiary Care Centre
in North India

D Gupta, Neha Angurana, RP Mark, R Kaur, Anuradha

Department of Transfusion Medicine, CMC and Hospital, Ludhiana

Introduction: Paucity of healthy, safe blood donors has always been a

serious problem for blood banks worldwide. Stringent blood donor

selection criteria and screening for Transfusion transmitted Infections

(TTI’s) contributes vitally to the safety of both blood donors and

recipients. Aim & Objectives: To study the incidence and causes of

blood donor deferral. Materials & Methods: A retrospective study was
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conducted in Department of Transfusion Medicine, Christian Medical

College & Hospital, and Ludhiana over a period of 6 months from

March 2011 to August 2011. All the deferred donors including both pre

and post transfusion were included in the study. Results: A total of

5,989 whole blood donors were screened during the study period of

which 469 (7.8%) were deferred due to various reasons of which

majority were males. TTI’s contributed to majority comprising 51.8%

(243 cases) of the total deferred cases. The other common reasons were

low hemoglobin (85 cases), hypertension (42 cases) and low weight

(32 cases) along with miscellaneous causes like alcoholism, drug

intake, tattooing and various medical illnesses. Conclusions: It is

important to determine the rate and causes of whole blood donor

deferrals to increase public awareness regarding healthy life style and

regular medical checkups to minimize the deferral rate.

Abstract P 219

A Prospective Audit of Test Requests Unsuitable for Analysis
in the Hematology Laboratory

Preethi Paul, KJ Philip, N Kakkar

Department of Pathology, Christian Medical College, Ludhiana

141 008, Punjab

Introduction: Pre-analytical test variables play a very important role

in delivery of efficient and speedy test results. Inappropriate test

requests and samples hinder the efficiency of test reporting in labo-

ratories. Materials & Methods: We conducted a prospective study

over a 4-month period in the hematology section of a tertiary care

teaching hospital on test requests and samples that were inappropriate

for processing. Other than demographic information, test requests

with wrong identifying information, samples with inappropriate

anticoagulant, clotted, underfilled, overfilled, hemolysed, unlabelled

or illegible labels were recorded. Data were analyzed using descrip-

tive statistics. Results: During the study period, 506 (2.5%) blood

samples out of a total of 19,975 samples received were found

unsuitable for processing. Almost half (45.6%) of the test requests

were sent for complete blood count while 30.2% were sent for

coagulation testing followed by requests for single tests. The most

common (54.2%) reason for rejection of test requests was clotted

blood samples followed by wrong hospital identification number

(19.2%) and underfilled sample containers (6.5%). Major proportion

of the clotted samples was received from emergency services and

pediatrics inpatient ward. Conclusion: Our study showed an unac-

ceptably high proportion of test requests that were unsuitable for

processing. Use of evacuated containers, microtainers in children, bar

coding samples and test requests along with education of end users

can lower the incidence of errors due to pre-analytical variables.

Abstract P 220

Case Series on Effectiveness of Therapeutic Ultrasonic Therapy
in Patients of Hemophilia with Muscle Bleeds

Tanu Arora, J Prakash, S Mathangi1, MJ John2

Department of Physiotherapy, 1Department of Physical Medicine and

Rehabilitation, 2Clinical Haematology, Haemato-Oncology and Bone

Marrow (Stem Cell) Transplant Unit. Address of correspondence:

Clinical Haematology, Haemato-Oncology and Bone Marrow (Stem

Cell) Transplant Unit, Christian Medical College, Ludhiana 141 008,

Punjab

Introduction: There is no definite evidence on the beneficial effects

of ultrasonic therapy on faster muscle healing in haemophilia patients.

Case series of 3 patients who received ultrasonic therapy for their

muscle bleeding is presented here. Materials & Methods: Three

patients with left iliopsoas bleed, left Soleus bleed and adductor

muscle bleed who received ultrasound (US) therapy were retrospec-

tively analyzed. US therapy was initiated on out patient basis after

3 days of muscle bleed, once the acute phase was over. US therapy

was applied when US imaging showed a predominantly hypoechoic

mass and after adequate factor supports were given. All patients

received US therapy, five times a week for 20 days. Ultrasound

imaging was done at baseline, weekly and at the end of therapy.

Results: After the first five sessions of US therapy, there was decrease

in the symptoms like swelling, inflammation and pain. There was also

objective reduction in the size of haematoma. Ultrasound imaging

after 2 weeks of Ultrasonic therapy showed loss of all inflammatory

signs and hematoma reduced almost 1/3rd its initial size and volume

of haematoma. By the end of 4 weeks all patients had complete

resolution of hematoma. Conclusions: Non thermal Ultrasonic ther-

apy can be an useful modality for early resorption of muscle

hematoma in haemophilia patients. However, larger number of

patients has to be recruited to prove statistical significance.

Abstract P 221

Differential Cooling and Condensation of Water on the Ceiling
as a Cause of Fungal Growth Resulting in Potential Incidence
of Fungal Infection

MJ John, Joseph Cherian, M Chandy1, SM John3, N Kakkar,

K Jain, A Isaiah2

Department of Clinical Haematology, Haemato-Oncology and Bone

Marrow (Stem Cell) Transplant Unit, 1Department of Haematology,

TMC Kolkata, 2Department of Maintenance, CMC Ludhiana,
3Department of Microbiology

Introduction: Fungus on the walls is a major problem in the hospitals

especially when the humidity is high. This report illustrates the

problem of differential cooling resulting in condensation and fungal

overgrowth. Clinical Scenario Humidity is the major reason for

fungal growth on the walls. One such incident happened in our hos-

pital ceiling in the absence of any water leak when there was high

humidity (secondary to rains) and water condensation due to differ-

ential cooling. As the newly constructed floor above maintained a

temperature of 22–24�C, throughout the day, there were rapid growth

of aspergillus on the ceiling of floors below. This lead to increased

incidence of fungal infection in patients who were admitted in the

floor below. Aspergillus spores can survive for long periods in the air

because they are lightweight, resistant to desiccation and easily dis-

persed. Proximity to renovation and construction sites is one of the

major reasons in the spread of invasive aspergillosis. Although seal-

ing, positive room pressure and HEPA filtration can prevent aero-

biocontamination, these measures are expensive. However this issue

can be addressed to some extent by: (a) Complete air-conditioning of

both the floors to maintain the same temperature; (b) Using insulation

on the roof of the ceiling of the floor below at the time of construc-

tion; (c) Preparation of the surface and painting with polyurethane

paint which allows the surface to be wiped down. Conclusions:
Differential cooling happens when one floor of the hospital is com-

pletely air-conditioned and the floor below is not, in the presence of

high humidity. By addressing this issue appropriately the incidence of

fungal infections especially in immunocompromised patients can be

reduced in hospital setting.
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Abstract P 222

Iron-Restricted Erythropoiesis: The Utility of Zinc
Protoporphyrin/Heme (ZPP/H) Testing

Faye Pais, A Shet1, KK Prasanna1, K Karthika2, K Shubha2,

A Sharda, AS Shet3

Hematology Research Unit, St. John’s Research Institute, Bangalore;
1Pediatrics, St. John’s Medical College Hospital, Bangalore;
2Biostatistics, St. John’s Research Institute, Bangalore; 3Hematology

and Medical Oncology, St. Johns National Academy of Health,

Bangalore

Introduction: Iron-restricted erythropoiesis occurs commonly in sev-

eral clinical settings: functional iron deficiency (ID), iron deficiency

anemia (IDA) and iron sequestration or anemia of inflammation (AI)

seen in chronic inflammatory diseases. The detection and differentia-

tion between IDA and AI is challenging, particularly in HIV-infected

patients. This study evaluates the utility of Zinc protoporphyrin/heme

(ZPP/H) in detecting ID in these patients. Materials & Methods: The

iron status of HIV-infected children (n = 75) was prospectively eval-

uated using conventional biochemical markers ferritin and serum

transferrin receptor (sTfR). Simultaneously, ZPP/H was measured

using a hematofluorometer. A 24-h dietary recall evaluated iron intake.

Results: Mean age was 6.9 ± 2.9 years. Using the soluble transferrin

receptor log ferritin index (sTfR-F), anemic children were divided into

IDA (51%, sTfR-F[1.5) and non ID-AI (49%, sTfR-F\1.5). ZPP/H

was higher in children with IDA compared to non ID-AI (165 vs.

90 lmol/mol, P \ 0.002). ZPP/H was inversely correlated with dietary

iron intake (Spearman’s r 0.322, P = 0.04). ROC (Receiver Operator

Characteristics) analysis for ZPP/H provided a cut-off value of

[78 lmol/mol that detected IDA in anemic HIV-infected children with

a sensitivity of 91% and specificity of 55%. Using the ZPP/H threshold

of 78 lmol/mol, 35% of the non-anemic HIV-infected children

(n = 34), were identified to have functional iron deficiency without

anemia. Conclusions: These preliminary data suggest that ZPP/H has

utility as a point-of-care test for iron deficiency in field settings or at

hospitals with limited laboratory facilities. Determining the presence or

absence of iron deficiency could have value in guiding appropriate use

of iron supplements in these children.

Abstract P 223

Clinico-Etiological Profile of Macrocytic Anaemias with Special
Reference to Megaloblastic Anaemia

Aarthi Kannan, V Tilak, M Rai1, V Gupta2, SK Singh3

Department of Pathology; 1Department of Medicine; 2Department

of Paediatrics; 3Department of Endocrinology, Institute of Medical

Sciences, Banaras Hindu University, Varanasi 221005

Introduction: Elevation of MCV is a common clinical problem but

the etiological spectrum and optimal diagnostic evaluation of mac-

rocytosis are not well defined. This study was conducted to explore

the etiological spectrum of macrocytosis and the difference in the

clinico-haematologic and biochemical profile between megaloblastic

and non-megaloblastic macrocytosis. Materials & Methods: This

study was carried over a period of 18 months on 100 adult and pae-

diatric patients with macrocytosis. Macrocytosis was defined as MCV

C100 fl for age [12 years and MCV [2 SD of normal for age

B12 years. A detailed clinical history and physical examination was

undertaken. Assessment included complete blood counts, biochemical

investigations and peripheral blood and bone marrow examination

with reticulocyte count. Patients with megaloblastic anaemia were

assessed before and after haematinic therapy. Results: Primary bone

marrow disorders were the most common cause of macrocytosis. The

other causes in decreasing order of frequency were megaloblastic

anaemia, haemolytic anemia, drug induced, alcoholism & liver dis-

ease and ITP. There was a significant difference in the mean values of

MCV and serum LDH between megaloblastic and non-megaloblastic

macrocytosis. When serum LDH [1345.2 IU/l or MCV [121 fl

(criterion values of ROC curve) with RC \2% was taken as criteria,

the sensitivity was 92.1% and specificity was 93.5% for megaloblastic

anaemia. Conclusions: Due to the cost constraints involved in the

estimation of metabolite levels, the above mentioned criteria along

with clinical and peripheral blood examination can be used to stratify

the cases and those cases fulfilling the criteria can be given a trial of

haematinic therapy and followed up.

Abstract P 224

Underlying Immunological Disorders, ANA Positivity
and Infancy Predicts Unfavorable Clinical Course in Childhood
Autoimmune Hemolytic Anemia

R Aruna, Deepak Bansal, RK Marwaha, Amita Trehan, Reena Das1,

Neelam Varma1, Neelam Marwaha2

Pediatric Hematology/Oncology Unit, Advanced Pediatric Center,
1Department of Hematology and 2Transfusion Medicine,

Postgraduate Institute of Medical Education & Research, Chandigarh

Introduction: Childhood autoimmune hemolytic anemia (AIHA) is

rare. Experience of 16-years is presented. Materials & Methods:
Retrospective (1995–2011) case-record analysis. Results: Twenty-

eight children were diagnosed with AIHA. Median age at diagnosis

was 8 years (range: 0.5–13). Four presented in infancy. All had pallor.

Other symptoms included jaundice (79%), fever (54%) and petechiae

(14%). Mean hemoglobin at presentation was 4.4 g/dl (range:

2.1–10.7). Cross-match was difficult in 65%. DCT was negative in

11%. AIHA was secondary in 25%; underlying disorders included

SLE, diabetes mellitus, ulcerative colitis, Evans-syndrome and EBV.

ANA was positive in 8/27 (30%); these patients were more likely to

be older (aged[8-years) females (88%). ANA had a speckled pattern

in majority (75%). Half of these patients experienced relapses. Two

evolved into SLE. Thrombocytopenia was observed in 7 (25%); 4 had

Evans-syndrome. 22 patients were evaluable for response assessment.

A complete and partial remission was observed in 73 and 18%,

respectively. 9% were steroid resistant. 40% of steroid responsive

patients experienced relapses. Steroid as the only therapy was effec-

tive in 64% (14/22). 2nd line drugs included methotrexate-3,

azathioprine-2, IVIg-2, rituximab-1 and cyclosporine-1. Splenectomy

was performed in 5; 3 had partial response. At the last follow-up, 43%

continued to be on therapy with complete or partial response, 32%

were off treatment and 7% had died. 14% defaulted. Conclusions:
Steroids responsiveness was observed in majority of children with

AIHA. Patients with underlying immunological disorders, ANA

positivity and infants were more likely to experience an unfavorable

course necessitating the use of 2nd line drugs or splenectomy.

Abstract P 225

Interim F-18 FDG PET/CT in Prognosticating Patients with High
Grade NHL

Kuruva Manohar, BR Mittal, R Kashyap, A Bhattacharya,

P Malhotra, S Verma

Department of Nuclear Medicine and Internal Medicine, Postgraduate

Institute of Medical Education & Research, Chandigarh
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About 50% of the patients with high grade NHL do not achieve

complete remission and do progress with current chemotherapy pro-

tocols. Identifying these patients with unfavorable outcome early

during course of chemotherapy may avoid unnecessary chemother-

apy, with possible option of improving the outcome with dose dense

regimens. In light of this, this prospective study was carried out to

assess the utility of interim F-18 FDG PET/CT in early identification

responders and non responders to chemotherapy. Materials &
Methods: 30 patients with diagnosis of HG-NHL (18-DLBCL;

8-ALCL; 4T-Cell Lymphoma) who underwent F-18-FDG PET-CT at

baseline (PET/CT1) and after 4 cycles of chemotherapy (PET/CT4)

were included in this study. Interim PET-CT scans were indepen-

dently interpreted by 2 nuclear medicine physicians according to

London criteria. Results: After a median period of 375 days, 9

patients had progressed and 21 did not have progression of disease. 6

patients had a positive PET/CT4 scan and 24 had negative interim

PET/CT4. During follow up period, 5/6 (83.3%) patients with positive

PET/CT4 had an event and mean EFS was 198 days (range = 158–

239) whereas only 4/24 (16%) patients had an event in PET negative

group and mean EFS was 320 days (range = 213–511) days. The

difference between two groups was statistically significant (P =

0.004). F-18 FDG PET/CT had sensitivity, specificity, positive pre-

dictive value, negative predictive value, accuracy of 56, 95, 83, 83

and 83% respectively to predict progression. Conclusions: Interim

F-18 FDG PET/CT appears to be useful methodology in identifying

responders from non responders early during course of chemotherapy.

Early identification of non responders might be useful to change

chemotherapy regimens which might improve outcomes.

Abstract P 226

Outcome of Children with Langerhans Cell Histiocytosis III
Protocol: 5-Years Experience from PGI Chandigarh

Ajaya Kumar Jha, D Bansal, K Marwaha, A Trehan, S Radhika1,

N Varma2, UN Saikia3

Pediatric Hematology/Oncology Unit, Advanced Pediatric Center,
1Department of Cytology & Gynaecologic Pathology, 2Hematology

and 3Histopathology, Postgraduate Institute of Medical Education &

Research, Chandigarh

Introduction: Langerhans cell histiocytosis (LCH) III trial recruited

patients worldwide from 2001 to 2008. Experience with LCH III, with

patients enrolled as ‘off-study’ is presented. Materials & Methods:
Retrospective analysis (2006–2011) of children treated with LCH III

protocol. Results: Twenty-seven children were diagnosed with LCH in

the 5-year-period. Group 1 (Multisystem-risk) patients received initial

treatment of one or two 6-week courses (response dependent), fol-

lowed by continuation treatment. The overall therapy duration was

12 months. Initial treatment included Vinblastine and Prednisolone.

Pulses of Vinblastine/Prednisolone and 6-mercaptopurine were

administered during maintenance. Methotrexate was administered to

Group 1 patients until 2008. Group 2 (Multisystem-low-risk) patients

received similar treatment, except for 6-mercaptopurine. Group 3

(Single-system, multifocal-bone-disease) patients were treated simi-

larly as Group 2, with a shorter duration of 6 months. Median age at

presentation was 2 years (range: 6 months to 7 years). 15 (56%)

children were in Group 1, 6 (22%) each in Group 2 and 3. Treatment

was abandoned within 5 months in 4 patients, all with Group 1 disease.

Five patients died (4: progressive disease; 1: sepsis); all had Group 1

disease (P = 0.05). Four patients were still undergoing treatment. All

patients with Group 2 and 3 are disease free. Of 19 evaluable patients, 5

(26%) died and remaining 14 (73.7%) are disease free with a mean

survival time of 36 months (95% CI: 26.8–45). Conclusions: Majority

(56%) of children present with multisystem risk disease and the out-

come continues to be poor. Children with multisystem-low-risk and

multifocal bone disease have an excellent outcome.

Abstract P 227

The Feasibility and Outcome of CT Guided Lung Biopsy
in Patients with Febrile Neutropenia with Suspected Fungal
Pneumonia

Sanjeev Kumar Sharma, S Kumar, P Mishra, T Seth, S Tyagi,

I Xess1, R Ray2, S Sharma3, M Mahapatra

Department of Hematology, 1Microbiology, 2Pathology and
3Radiology, All India Institute of Medical Sciences, New Delhi

Introduction: Fungal pneumonia is a major cause of morbidity and

mortality in patients with febrile neutropenia. CT guided lung biopsy

can allow definitive diagnosis, and treatment accordingly, but

thrombocytopenia-related bleeding and pneumothorax are feared

complications. Materials & Methods: Seven hundred and thirty-five

prospective patients with febrile neutropenia were evaluated over the

period of 3 years from July 2008 to July 2011. Patients with suspected

fungal pneumonia, based on typical CT scan findings, were consid-

ered for lung biopsy. Hemogram, PT & APTT were done and written

informed consent was taken prior to the biopsy. Results: Out of 735

patients, 215 (29.25%) had CT evidence of fungal pneumonia. Of

these 215 probable patients, CT guided lung biopsy/FNAC was

planned in 138 patients but could be done in only 27 (19.56%)

patients. The major obstacles were (a) thrombocytopenia (platelet

counts \50,000/ll) not responding to platelet transfusion (38.4%),

(b) infection improved and patient recovered by the time CT biopsy

date was due (15.9%), (c) Patient too sick to undergo intervention

(11.6%). Fungal pneumonia was proven in 12 out of 27 (44%)

biopsied patients (aspergillus 9 & mucormycosis 3), in the other 15

patients biopsy/FNAC revealed necrotizing pneumonitis. Pneumo-

thorax occurred in 3 patients and was mild and there was no

procedure related mortality. Conclusions: (a) Early CT guided lung

biopsy/FNAC can allow the definitive diagnosis of fungal pneumonia;

(b) Thrombocytopenia is the major obstacle; (c) Complications are

few and mild.

Abstract P 228

SLE: Hematological Manifestations at Presentation

PK Sasidharan, M Bindiya, KG Sajeethkumar

Background: Many cases of Systemic lupus erythematosus (SLE)

present with hematological manifestations alone, without features of

musculoskeletal, skin or other system involvement. The diagnosis

may be delayed or initially missed in these cases if the index of

suspicion is low or if there is improper and inadequate follow up.

Studies focusing on the hematological manifestations of the disease

are few. Aims: To study and estimate the nature of Hematological

problems, in patients with SLE, presenting with hematological

problems as the initial manifestation, and to study the nature of these

hematological abnormalities. Methods: All the newly diagnosed

cases of SLE and those who came for follow up during the study

period were included for the study. The hematological manifestations

at presentation were studied by an observational study design in

which the initial manifestations of diagnosed SLE cases were
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collected and analysed. All patients included in the study satisfied

either the American College of Rheumatology criteria for the defi-

nition of systemic lupus erythematosus or the new criteria evolved by

us for the purpose of the study. The new criteria was to include those

patients who do not satisfy the ACR criteria at the time of inclusion

but on follow up are likely to develop them. Results: One hundred

and eight patients satisfied the inclusion criteria for SLE and were

included in the study. Out of which 53 patients were newly diagnosed

and the rest, 55 were previously diagnosed cases under follow up

during the study period. Hematological manifestations were found to

be the most common (51%) manifestation of the disease. The most

common hematologic manifestation at presentation was immune

thrombocytopenia followed by autoimmune hemolytic anemia and

anti-phospholipid syndrome. 11% of the cases, though clinically

consistent with SLE were initially ANA negative and did not satisfy

the ACR criteria at presentation, but did so on follow up after varied

latent periods. The most prevalent hematological abnormality during

the entire course of the disease was anemia which was multifactorial,

with hemolytic anemia being the single most common cause. One of

the common coexisting abnormality in hematologically presented

cases was autoimmune hypothyroidism, which was not included in

the ACR criteria. No significant association of arthritis with hema-

tological manifestations was found. Conclusions: Hematological

manifestations are the most common presenting manifestation of SLE

in people of North Kerala. A significant number of patients do not

satisfy the ACR criteria at the time of diagnosis but do so on follow

up. An ACR criterion needs revision to include these observations.

The new criteria used for the study will be discussed.

Abstract P 229

Bone Marrow Necrosis: A Clinicopathological Analysis
of 29 Cases

Annapurna Saksena, P Sobti, N Singh, T Singh

Department of Pathology, Maulana Azad Medical College,

New Delhi

Introduction: Bone marrow necrosis (BMN) is characterized by

necrosis of the medullary stroma and myeloid tissues. Prevalence of

BMN is highly variable and is diagnosed relatively rarely during life.

There may be several underlying causes for BMN. The present

study assessed the prevalence, etiology, clinical manifestations and

histopathological features of BMN. Materials & Methods: A retro-

spective study was carried out on 29 cases of BMN diagnosed over a

period of 6 years (2006–2011). Clinical and laboratory findings were

evaluated. BMN was graded semi quantitatively as described by

Maisel et al. Results: Of the 29 cases of BMN, 17 (58.6%) were

females and 12 (41.4%) were males. The age ranged from 6 to

75 years with a mean age of 30.6 years. Fever and bone pain were the

most common symptoms, while lymphadenopathy and hepatosplen-

omegaly were the frequent clinical findings. Anemia and

thrombocytopenia were the commonest hematological abnormalities.

Malignancies accounted for 93% of the causes of BMN, while 7% of

the cases were due to non-neoplastic causes. Acute leukemia

accounted for 44.4% of malignant cases, while non-hematological

solid tumors were the underlying cause in 7.4% cases. BMN was

extensive in 19, moderate in 7, and mild in 3 cases. Gelatinous

marrow transformation and fibrosis were the associated features with

BMN. Conclusions: Bone marrow necrosis, though rare needs to be

investigated for underlying causes. It is important to diagnose this

condition because it heralds a poor prognosis. However, provided

the supportive measures are taken as soon as the diagnosis is made the

condition is not always fatal.

Abstract P 230

Pure Red Cell Aplasia: Multiple Etiologies of a Rare Disease

Garima Goel, N Singh, M Singh, T Singh

Department of Pathology, Maulana Azad Medical College,

New Delhi

Introduction: Pure red cell aplasia (PRCA) is a rare condition of

multifactorial causes characterised by severe normocytic anemia and

absence of erythroid precursors in the bone marrow. PRCA may be

congenital or acquired. The aim of the present study was to identify

the various causes of PRCA. Materials & Methods: We conducted a

retrospective study of 34 cases of PRCA diagnosed in the last

10 years. All the patients were investigated using complete hemo-

gram and bone marrow examination. The diagnosis of PRCA was

made on bone marrow examination showing reduced erythropoiesis

with normal myelopoiesis and megakaryopoiesis. Results: The age of

the patients ranged from 8 months to 63 years with a male to female

ratio of 1:3. The haemoglobin of patients ranged from 5 to 9.2 g% and

peripheral smear of all cases showed normocytic anemia. The M: E

ratio ranged from 20:1 to 45:1 and 10 cases showed gelatinous

marrow transformation (GMT). Out of 34 cases one case was diag-

nosed with congenital PRCA, primary PRCA (3 cases), HIV (7 cases),

Parvovirus infection (6 cases), haemolytic anemia (5 cases), ALL on

chemotherapy (4 cases), nutritional deficiency anemia (3 cases) and

one case each of congenital heart disease, ulcerative colitis, congen-

ital dyserythropoietic anemia, lymphoma and CLL on chemotherapy.

Conclusions: There are various etiological factors of PRCA and a

thorough clinico-pathological work up is important to establish the

etiology of PRCA.

Abstract P 231

Bone Marrow Metastasis from Solid Tumours: A Ten Year
Experience

Neha Singh, G Goel, T Singh

Department of Pathology, Maulana Azad Medical College, New

Delhi

Objectives: To review the morphological features of bone marrow

metastasis from solid tumours and to observe the associated changes

in hemopoietic elements, marrow stroma and bony trabeculae.

Materials & Methods: 49 cases of bone marrow metastasis were

diagnosed from July 2001 to June 2011. The case records and bone

marrow aspirate/biopsies were retrieved and retrospectively analyzed.

The clinical profile and haematological parameters were evaluated

wherever available. The histopathology of each tumour was recorded

along with the reactive changes in the marrow stroma, hemopoietic

elements and bony trabeculae due to the metastatic deposits. Special

stains and immunohistochemistry were performed to categorize the

tumours. Results: In the pediatric age group (16 cases), the com-

monest metastatic tumour was neuroblastoma (13 cases), while

amongst adults, undifferentiated carcinoma accounted for the

majority of cases (15). The pattern of marrow involvement was focal

in majority of the cases. The commonest stromal change observed

was fibrosis followed by necrosis, edema and gelatinous marrow

transformation. New bone formation was observed in three cases and

prominent osteoclastic rimming was seen in two cases. Reactive

plasmacytosis was observed in one case and marrow eosinophilia was

observed in 13 cases. Conclusions: Bone marrow examination pro-

vides invaluable information in staging of solid organ malignancies.

Myelofibrosis is the commonest reaction to a metastatic deposit and
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the aspirate in such cases often yields a dry tap. Hence in patients with

suspected marrow metastasis, a trephine biopsy should be the inves-

tigation of choice as it offers better morphology and allows

immunohistochemical categorization of the tumour.

Abstract P 232

Abnormal WBC Scattergram: A Clue to the Diagnosis of Malaria

Sehgal Shivali, S Sunita, S Neha, K Shivani, C Richa

Department of Pathology, Lady Hardinge Medical College,

New Delhi

Introduction: Malaria is common in tropical countries like India. The

gold standard for diagnosis is demonstration of the parasite on

peripheral smear (P/S). Complete blood count (CBC) is a routine

investigation in patients presenting with febrile illnesses. The present

study was undertaken to assess the utility of WBC scattergram in

predicting the diagnosis of malaria. Materials & Methods: A total of

119 cases of malaria (P. vivax & P. falciparum), diagnosed on P/S

were included in this study. The EDTA blood samples of all patients

were analysed on Sysmex XT 2000i hematology autoanalyser. The

hemogram findings along with WBC scattergram were evaluated.

Results: Pancytopenia was observed in 20.2% of the cases. Bicy-

topenia including anemia with thrombocytopenia and leucopenia with

thrombocytopenia was present in 52.9 and 3.3% cases respectively.

Block of WBC differential parameters was present in 55% cases. The

various abnormalities observed in WBC scattergram were confluence

of eosinophil and neutrophil groups (54.6%), double neutrophil

populations (13.4%), double eosinophil populations (3%) and right-

ward shift of RBC ghost area (50%). These findings were found alone

or in combination but at least one of them was observed in 80% cases.

Conclusions: Sysmex XT-2000i is capable of detecting specific

abnormalities in WBC scattergram in patients with malaria. There-

fore, the presence of an abnormal WBC scattergram with

thrombocytopenia in a febrile patient helps the pathologists to clinch

the diagnosis of malaria.

Abstract P 233

Concurrent Audit of FFP: Experience of a Tertiary Care Hospital

Neha Sethi, S Pahuja, S Singh, S Sharma, M Jain

Lady Hardinge Medical College, New Delhi

Introduction: FFP transfusion is among the highest risk of all blood

component transfusions. It is also the most inappropriately used blood

component. All these factors have impact on safety, economy and

work burden. Materials & Methods: Concurrent audit on the basis of

BCSH guidelines was conducted manually over the period of

4 months from April 2010 to July 2010. Patient’s age, sex, clinical

diagnosis, indication for FFP transfusion and coagulation profile was

noted. Data was analyzed and episodes of transfusion were divided

into appropriate & inappropriate. Requests were further classified

according to the requesting department clinical diagnosis & coagu-

lation profile. Results: 1,763 units of FFP were transfused to 560

patients on requisition for transfusion in 877 episodes. Out of 877

episodes, about 686 (78.2%) requests were found to be inappropriate.

Highest no of FFP requisitions were received from department of

pediatrics & pediatric surgery (580 episodes). Most inappropriate

requests were received from the department of orthopedics (88.9%),

& pediatrics (80.17%). Most common indication of inappropriate FFP

transfusion was coagulopathy without bleeding (31.2%). Conclu-
sions: Guidelines for FFP transfusion are not strictly followed in

clinical practice. We observed the bias towards over transfusion of

FFP. Regular audits need to be in place to make judicious use of the

precious commodity.

Abstract P 234

Clinico-Hematological Profile of Visceral Leishmaniasis
in Paediatric Population

P Lalita Jyotsna, S Sharma, S Kushwaha, M Agarwal

Lady Hardinge Medical College, New Delhi

Introduction: Visceral leishmaniasis, caused by Leishmania dono-
vani, has varied clinical presentations as well as haematological

features. The diagnosis is confirmed by demonstration of amastigote

forms of Leishmania donovani in aspirates of bone marrow/spleen/

liver/lymph node. Materials & Methods: Retrospective analysis of

35 children diagnosed as leishmaniasis on bone marrow aspirates

from 2006 to 2011 was carried out. Clinical findings, haematological

parameters, Wright-stained peripheral smears (PS) and bone marrow

aspirate smears were retrieved, reviewed and compared with previous

studies. Results: The age group ranged from 9 months to 18 years

with a M:F ratio of 1.3:1. Out of 35 patients, 25 (71%) were residents

of or had recently visited Bihar. The most common symptoms were

fever (94%), followed by abdominal pain & distension (28.5%),

hyperpigmentation (11%), bleeding manifestations (5.7%) and jaun-

dice. On examination, splenomegaly was present in all patients while

hepatomegaly, pallor and lymphadenopathy were other findings.

Laboratory investigations revealed pancytopenia in 45.7% patients,

bicytopenia in 42.8% and only anaemia in 11.4% cases. PS revealed

shift to left, toxic granules, nucleated RBCs and in one case intra-

cellular LD bodies. Bone marrow revealed intra and/or extra-cellular

LD bodies in all cases, The marrow was hypercellular in 25/35 cases

while the rest were normocellular. Erythroid hyperplasia was

observed in 19/35 cases. Dyserythropoiesis, dysmyelopoiesis and

dymegakaryopoiesis were present in 6, 7 and 2 cases respectively.

Non-caseating granulomas (12/35), parasitophorous vacuoles (12/35),

haemophagocytosis (3/35), intracytoplasmic granule-like organisms

(4/35), increased marrow plasma cells (14/35) and drug-induced

karyorrhexis (1/35) were other findings. Conclusions: Knowledge of

various clinico-hematologic manifestations of leishmaniasis helps in

arriving at the correct diagnosis.

Abstract P 235

Paroxysmal Nocturnal Hemoglobinuria: A Prospective Study
of 18 Cases from Odisha

Sudha Sethy, RK Jena, P Mohanty, SR Mahapatra

Department of Clinical Hematology & Department of Pathology,

SCB Medical College & Hospital, Cuttack, Odisha

Introduction: Paroxysmal nocturnal hemoglobinuria (PNH) is an

acquired clonal stem cell disorder with altered expression of glycosyl

phosphatidylinositol (GPI) anchored proteins such as CD5s and CD59

resulting in increased susceptibility of red blood to complement

mediated hemolysis. We studied the clinico-hematological profile of

PNH patients, sub classify on the basis of flow cytometric clone size

and co-relate with complication and response to therapy. Materials &
Methods: 92 Patients of pancytopenia and refractory anemia (coo-

mbs-negative) cases were screened for PNH clone with expression of

monoclonal antibodies CD 55 and CD 59 on granulocytes using BD

FACs 4 color flow cytometer. They were classified as (1) classical

PNH, (2) in the setting of another specified bone marrow disorder and
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(3) PNH sc. Other parameters like CBC, bone marrow aspiration,

serum LDH. Reticulocyte count Sr. Urea, creatinine, test for hemo-

lysis, serum iron profile and urine hemosiderin was studied. Pts were

treated with according to their primary diseases. Result Out of 18 pts

classical PNH-8, with setting of whether rectified marrow disorder—7

and PNH sc-3. Out of PNH sc—1 case was developed to AML (M5)

during course of 6 months. Al most all cases are presented with

Anemia, 80% cases with pancytopenia and 20% cases had raised

bilirubin. 75% cases with reticulocytosis and evidence of hemolysis

Classical PNH pts had typical history of hemoglobinuria and episodes

of thrombosis. Two pts died one was adult and another was 8 years

old others were responded well to therapy. Conclusion: (1) PNH

clone is observed in significant no of cases (19,5%) and other

hematological diseases other than primary acquired PNH; (2) Mor-

bidity & Mortality varies widely among primary acquired PNH; (3)

PNH clone can be seen in other cases of anemia without any known

significance. It is a long term consequences need to be studied further.

Abstract P 236

Genetic Evaluation of Primary Iron Overload in Indian Patients

A Rekha, R Ahmed, E Abraham, CE Eapen, A Srivastava,

Eunice S Edison

Department of Haematology, Christian Medical College, Vellore

Introduction: Primary iron overload or hereditary hemochromatosis

(HH) is one of the common genetic disorders in Caucasians. Muta-

tions in HFE, HAMP, HFE2 and TFR2 have been described in

pathophysiology of HH. In India where iron deficiency is common,

very few cases of primary iron overload has been reported. Materials
& Methods: Seven patients with suspected hemochromatosis

(TF saturation[45% & ferritin[300 ng/ml) were analysed for nucle-

otide changes in HFE, HJV and TFR2 genes by CSGE and sequencing.

Hepcidin levels were measured by ELISA. In vitro experiments were

carried out using HepG2 cell line using patients’ serum. Results: The

mean age of these patients was 44.86 ± 8.66 years. The mean trans-

ferrin saturation was found to be 74.53 ± 14.4% (Table 1).

Screening of HFE revealed the presence of C282Y in homozygous

state in three patients in a family from Andhra Pradesh. Two of them

were also carriers of b thalassemia. Hepcidin levels were in the

normal range, maybe considered as inappropriate in comparison to

their body iron stores. Two were heterozygous for H63D and one

patient was compound heterozygous for H63D and S65C. HFE2

encodes hemojuvelin (Hjv), a BMP co-receptor that enhances

expression of hepcidin. A novel mutation in HFE2 was identified in

one patient with low hepcidin levels and hepatic iron overload.

Incubation of HepG2 cells with patients’ serum showed induction of

hepcidin mRNA [1.13–8 fold] that correlated with the transferrin

saturation. Conclusions: C282Y mutation, a common finding in HH

in the West, has not been reported in India. Here we report for the first

time the C282Y mutation resulting in primary iron overload. The

induction of hepcidin in HepG2 cell line shows that the absence of

Hfe impairs iron sensing and is unable to regulate hepcidin expression

in vivo. Identification of these mutations indicates that hereditary

hemochromatosis is found in India and should be considered in cases

of unexplained iron overload.

Abstract P 237

Estimation of Coagulation Factor Levels in Platelet Concentrates
Stored up to 5 Days

Anju Dubey, D Sachan, A Verma, A Sonker, RK Chaudhry

Department of Transfusion Medicine, Sanjay Gandhi Postgraduate

Institute of Medical Sciences, Lucknow (UP)

Introduction: Assessment of coagulation factor activity in platelet

concentrates is relevant as this component is transfused to the patients

who have thrombocytopenia as well as coagulopathies such as leuke-

mia, cardiopulmonary bypass, etc. Plasma transfused along with

platelet concentrates is an additional source of coagulation factors as

well. In this study, the levels of coagulation factors at different storage

periods of platelet concentrates have been assessed. Materials &
Methods: Forty units of random donor platelets, stored at 22�C in an

agitator, were sampled on day 0, 3 and 5. PT, aPTT and factor levels

(fibrinogen, II, V, VII, VIII, IX, X, XI, XII, Protein C and S) were

assessed in these samples using semi automated coagulation analyzer.

Results: Fibrinogen, factor VII, IX, XI, XII and protein C levels did not

show a significant decline over 5 days storage period. Factors II, V,

VIII, X and protein S showed statistically significant fall from baseline

in the fifth day sample. However, most factor levels remained above

70%, with exception of factors V and VIII which decreased to less than

40% over the storage period, consistent with their known lability during

whole blood storage. Conclusions: Platelet concentrates can provide

hemostatic level of clotting factors up to 5 days. However, they may

not provide therapeutic doses of factors V and VIII. Platelet transfusion

should be considered an adjuvant to plasma transfusion for coagulation

factor support in patients who receive them.

Abstract P 238

Effect of Prestorage Leukofilteration on the Biology of Stored Red
Blood Cells

Atul Sonker, A Dubey, RK Chaudhry

Department of Transfusion Medicine, Sanjay Gandhi Postgraduate

Institute of Medical Sciences, Lucknow (UP)

Introduction: Donor leukocytes present in cellular blood components

have been linked to a wide range of complications in transfusion

recipients, prompting the adoption of leukocyte reduction using leu-

kofilter. Although, a highly effective and widely practiced prevention

strategy for WBC removal, leukofilteration may adversely affect red

cell biology in the form of introducing hemolysis, thus leading to

elevated free plasma haemoglobin, potassium, LDH etc. in stored red

cell product. Aim of this study was to assess the efficiency of leuko-

filteration and its biocompatibility on stored red blood cells. Materials
& Methods: Sixteen PRBC products processed by buffy coat method

Table 1 Haematological and biochemical parameters in patients with

suspected hemochromatosis

Age/sex Hb MCV TF% Ferritin

(ng/ml)

Hepcidin

(ng/ml)

Liver biopsy Mutation

IO16 45/M 12.9 96.4 74.3 5,087 5.29 Grade IV iron

overload

HJVc.8delA

IO18 34/M 9.8 77.6 81.8 1,859 11.15 Grade III iron

overload

H63D/WT

IO21 39/M 9.7 102.2 91.6 685 16.42 Mild portal

fibrosis

H63D/WT

IO23 50/M 12.9 93.3 77.2 652 29.71 ND C282Y/

C282Y

IO24 51/M 11.2 66.9 74.0 1,388 27.80 ND C282Y/

C282Y

IO25 58/M 9.6 61.9 ND 1,213 ND ND C282Y/

C282Y

IO27 37/M 13.3 83.9 48.3 110.3 ND ND H63D/S65C
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were divided into 2 aliquots each. Only one aliquot was subjected to

leukofilteration (Immuguard III, TP) on day 0 of storage and then both

aliquots were stored at 4�C for 42 days. Sampling of both was done

weekly, thereafter till 42nd day. Residual WBC count, free potassium,

plasma haemoglobin and LDH were analysed. Results: Mean WBC

count in unfiltered aliquots was 6 9 108/unit while it was 4 9 104/unit

in filtered group. There was no significant drop in RBC count, hae-

moglobin and hematocrit in the leukofiltered aliquots. Parameters of

hemolysis were significantly elevated in LF units initially but at the end

of storage period, %hemolysis, potassium and LDH level was greater in

NLF group. This difference was however not significant. Conclusions:
Percent leukocyte removal efficiency of the leukofilter was found to be

99.99% which corresponds to 4 log reduction. Leukofiltration did not

affect the biological parameters of red cells adversely.

Abstract P 239

Volume, Conductivity and Scatter Properties of Leukocytes (VCS
Technology) as a Highly Sensitive and Specific Predictor of Blood
Culture Proven Neonatal Sepsis

U Sindhuri, Amrita Saraf, S Saluja1, M Bhargava, S Dayanand2,

RS Lopez3

Hematology Department, Sir Ganga Ram Hospital, New Delhi, India.
1Neonatology Department, Sir Ganga Ram Hospital, New Delhi,

India; 2Beckman Coulter, New Delhi, India; 3Beckman Coulter,

St Cergue, Switzerland

Objectives: In spite of the availability of potent and specific antimi-

crobial therapy, neonatal septicemia remains as the major cause of

mortality. In India, in a hospital-based data from 17 institutions across

the country, the national neonatal-perinatal database network reported

18.6% neonatal deaths to be due to sepsis. However, in extra-mural

babies, sepsis was the cause of death in 37.6%. The existing indices of

sepsis screen include blood culture (gold standard), complete blood

count with peripheral blood smear for immature neutrophils, immature

to total neutrophil (I/T) ratio and C-reactive protein (CRP). In the

present study we evaluated the volume, conductivity and scatter

properties of leukocytes (VCS technology) as an early predictor of

neonatal sepsis. Methods: 133 neonates with suspected sepsis and 36

gestation-matched controls were subjected to blood culture, CBC,

peripheral blood smear, I/T ratio and CRP. Blood samples were run on

the Beckman Coulter� LH 750 and LH755 hematology analyzers to

provide individual cell volume, high frequency conductivity and laser

light scatter for generating a research population data (RPD) results:

ROC curves were made based on I/T ratio, immature neutrophils, band

cells + immature neutrophils, CRP, mean neutrophil volume (@

MNV), and @MNV + CRP. @MNV showed the best ROC curve.

Results: (sensitivity 95.5%, specificity 82.1%, cut-off value [ 154.2

with AUC of 0.925). CRP showed sensitivity 78.9%, specificity

96.3%, cut-off value [ 7 with AUC of 0.891. @MNV and CRP

combined showed sensitivity 100% specificity 85.7%, cut-off value

154.8 with AUC of 0.968. A discriminant function for sepsis (DFS)

was found (DFS = 1.12–0.004 *NE-0.065 *HGB + 0.013* MNV—

0.019 MNS + 0.025 SD—S-Ly) with 100% sensitivity, 100% speci-

ficity and AUC = 1. These values were superior to Immature

neutrophils alone (sensitivity 27.3%, specificity 89.3%, cut off[2 with

AUC 0.55) and immature neutrophils + band cells combined (sensi-

tivity 22.73%, specificity 96.4%, cut-off[12 with AUC of 0.597). I/T

ratio showed sensitivity 66.7%, specificity 67.9%, cut-off[0.09 with

AUC of 0.634. Conclusions: Thus, the combination of MNV + CRP

employing a DFS may dramatically improve the early detection of

neonatal sepsis, a clinical situation with a high mortality rate.

Abstract P 240

Granulomatous Inflammation of Bone Marrow: A Case Series

A Krishna Prasad, M Shetty, T Manmadha Rao, VR Srinivasan

Nizam’s Institute of Medical Sciences, Hyderabad, AP

Introduction: Granulomatous inflammation of bone marrow (BM) is

uncommon in internal medicine. A series of such case profiles were

described below. Definitive diagnosis was reached in few but the rest

responded to empirical anti tuberculosis therapy (ATT). Materials &
Methods: Total 14 cases were encountered in last 6 years. Results:
Male patients were 9 and females 5. Prolonged pyrexia was the pre-

sentation in 13 out of 14. One case presented with prolonged back pain.

Acquired immunodeficiency was noted in 2 out of 14. Chronic infec-

tion was the suspicion on the clinical grounds in 13. BM study was done

in the form of aspiration & biopsy and material was subjected to Bactec

culture. All cases showed granulomatous inflammation of BM. Culture

was positive in only one case. Two cases showed caseating granulomas.

Another case showed non-caseating granulomas in BM and AFB

positivity in sputum. All three patients received ATT. In one AIDS

patient, BM material grew Cryptococcus neoformans, hence anti fungal

therapy was given along with HAART. In one case, non-caseating

granulomas in BM and Brucellamelitensis growth in blood were noted

and received treatment accordingly. All the rest of 9 cases received

empirical ATT, though there were no caseating granulomas in BM and

no growth on BM culture. Response was noted on follow up in all 9

cases. Conclusions: Tuberculosis is the commonest cause of granu-

lomatous BM inflammation. As BM test is invasive, this should not be

done on first instance in PUO. It should be considered if other inves-

tigations are inconclusive.

Abstract P 241

Systematic Approach to the Flow Cytometric Evaluation
for Diagnosis of PNH

Sabina Langer, A Saraf, V Kumar, M Bhargava

Introduction: Paroxysmal nocturnal haemoglobinuria (PNH) is a rare

hematopoietic stem cell disorder characterised by loss of GPI-

anchored proteins including CD55, CD59, CD16, CD24, CD58,

CD66b, CD14, etc. Amongst several methods flow cytometry is the

method of choice for identifying cells deficient in GPI-linked proteins.

Recent publications have suggested improvement towards more

definitive diagnosis. The present study analyses 42 patients incorpo-

rating these suggestions on antibodies used & gating strategies

employed along with controls. Materials & Methods: To CD55 and

CD59 used earlier in the laboratory a larger number of antibodies were

added to improve upon the diagnostic accuracy. Thus CD45 (gating

marker) with CD55 and CD66b for granulocytes, CD64 (gating mar-

ker) with CD14 on monocytes were added to the already existing

CD59 for erythrocytes. All the antibodies were titrated for optimal use.

Ten age matched controls were used to establish percentage positive

and negative cut offs. The patient was said to have PNH when more

than 3% cells in at least 2 lineages could be shown to be deficient for a

given GPI anchored protein. Following the above criteria, 42 patients

were investigated for PNH. A systemic assessment for CBC, DLC,

reticulocyte count and PBS was also performed. Flow cytometric

studies were done on BD FACS-CANTO-II on EDTA Samples.

Results: A total of 42 patients underwent flow cytometric evaluation

for PNH. There were 34 males and 8 females with an age range from

1� to 73 years. Three patients were identified to have PNH clone

using the antibody panel above. With the clone size of 2.7, 11.7 and

21% respectively. In rest of the 39 patients the expression of CD59 on

RBCs ranged from 81.1 to 99.9%. On granulocytes CD55 expression
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ranged from 97.5 to 100% and CD66B from 98.6 to 100% of cells.

Using CD64 as a gating marker, CD14 expression on monocytic

ranged from 94 to 100%. Conclusions: Flow cytometric approach

using an appropriate panel of monoclonal antibodies for detection of

cells deficient in GPI-linked proteins has led to improvement in the

diagnosis of PNH. FLAER holds further promise in this regard.

Abstract P 242

Leuco-Erythroblastic Blood Picture: A Marker of Underlying
Disease: Our Experience

Anshu Palta, V Hatwal, A Tahlan, M Gupta1

Department of Pathology; 1Department of Medicine, GMCH,

Chandigarh

Introduction: To study the spectrum of underlying diseases leading to

leucoerythroblastic picture and to evaluate the range of immature cells

of both erythroid and myeloid series. Materials & Methods: This is a

retrospective analysis of 72 cases of leucoerythroblastic blood picture

diagnosed in the haematology section of department of pathology;

GMCH-32 B, Chandigarh over a seven years period. The detailed

clinical data, slides of bone marrow aspirate and trephine biopsies done

in all the cases were retrieved from archival material. Results: 72 cases

diagnosed with leucoerythroblastic (LE) blood picture were in the age

group of 12 months to 8 years with M:F ratio of 1.3:1. Among 72 cases,

there were 30 cases(41.6%) of megaloblastic anaemia, 12 cases(16.6%)

of metastatic infiltration, 6 cases (8.3%) of plasma cell myeloma, 5 cases

(6.9%) each of primary myelofibrosis and hemolytic anaemia, 4 cases

(5.5%) of acute leukemia, 3 cases (4.16%)of infiltration by lymphoma

and 3 cases (4.16%) of atypical CML, 1 case (1.38%) each of SLE,

malaria, iron deficiency anaemia and primary bone disease i.e. osteo-

petrosis. The range of immature cells of erythroid and myeloid series

was found to be 1–87 and 2–24 respectively. Conclusions: We conclude

that (1) megaloblastic anaemia is the most common cause of LE picture

followed by metastatic infiltration in contrast to the previous studies

which demonstrated metastatic infiltration as the most common cause.

However, as indicated in our study BM evaluation of the LE picture also

helps in the diagnosis of rare diseases like osteopetrosis. (2) The range of

immature cells of both the series was found highly variable.

Abstract P 243

Spur Cells (Acanthocytes) in Cirrhosis: Correlation with Liver
Disease Severity and Outcome

C Kumar1, Sanjeev Kumar Gupta, P Prabhat, R Kumar1, V Bhatia1,

SK Sarin1

Departments of Clinical Hematology and 1Hepatology, Institute

of Liver and Biliary Sciences, New Delhi

Introduction: Spur cells cause acquired hemolytic anemia in patients

with advanced cirrhosis. We attempted to find out the incidence of

spur cells in cirrhosis patients with severe anemia and its correlation

with disease severity and outcome. Methods: From July 2010 to

September 2011, 106 consecutive hospitalized patients with cirrhosis

and severe anemia (hemoglobin B7 g/dl) without bleeding were

studied. The presence (%)/absence of spur cells and the model of end-

stage liver disease (MELD) score were documented. Results: Forty-

five (42.4%) of 106 patients had spur cells in peripheral blood (1–5%

in 21 patients;[5% in 24 patients). Patients with spur cells had more

advanced liver disease (MELD score, P 0.002), higher bilirubin

(P 0.03), INR (P 0.001), transfusion refractory anemia (P 0.01), and

higher in-hospital mortality (55.6% vs. 28%, P 0.01) as compared

with patients without spur cells (n = 61). Alcoholic cirrhosis was

predominant etiology in both groups. Patients with [5% spur cells

had significantly higher MELD score, bilirubin and INR than those

with 1–5% spur cells. Among patients with spur cells, percentages of

spur cells significantly correlated with MELD (r 0.33), bilirubin

(r 0.26), and INR (r 0.39). Two patients with [5% spur cells

underwent liver transplantation and the smear findings were normal

after 2 weeks. Conclusions: In patients with advanced cirrhosis,

particularly alcoholic liver disease, spur cells are commonly associ-

ated with severe anemia, severe liver disease and poor outcome. The

presence of severe anemia &[5% spur cells may help in prioritizing

liver disease patients for liver transplant.

Abstract P 244

A Study on the Common, Uncommon and Atypical/Unusual
Hematological Findings on Bone Marrow Examination in Cases
of Visceral Leishmaniasis

Dipanjan Haldar, P Bhatia, N Varma, RK Marwaha1, S Varma2

Department of Hematology; 1Department of Pediatrics; 2Department

of Internal Medicine, Postgraduate Institute of Medical Education and

Research, Chandigarh

Introduction: Visceral Leishmaniasis usually presents clinically with

derangement of hematological parameters and bone marrow aspira-

tion and biopsy remain as one of the vital tests for confirmation of

diagnosis. Though there are many reports on bone marrow findings in

Leishmaniasis, only a limited few highlight the importance of

uncommon and atypical morphological features. Aims & Objective:
To study and assess the relative frequency of various common,

uncommon and atypical hematological findings in cases of visceral

Leishmaniasis. Materials & Methods: A total of 22 cases of

Leishmaniasis diagnosed on bone marrow examination over a period

of 3 years (2008–2011), were retrieved from the archives and the

peripheral blood smear, bone marrow aspiration smears and trephine

biopsies were examined for the common, uncommon and atypical

features as described in the literature. Results: Out of the total of 22

cases, 13 were pediatric and 9 adult cases. The common findings like

pancytopenia, peripheral blood monocytosis, increased histiocytes on

aspirate smears and granulomas on biopsies were noted in 17/22

(77%), 11/22 (50%), 17/22 (77%) and 13/22 (64%) cases respectively.

Amongst the uncommon findings, hemophagocytosis was noted in

14/22 (64%) cases, plasma cells with inclusions in 8/22 (36%) and LD

bodies in cells other than histiocytes 5/22 (23%) cases. The atypical

findings included organism aggregates noted in 11/22 (50%) cases,

Pelger-Heut cells seen in 5/22 (23%) cases and increased focal vas-

cularity on biopsies in 14/22 (64%) cases. The average parasite

density (APD) on smears was 3+ and the range of positivity was 1+ to

5+. Conclusions: The knowledge of these morphological clues can

assist us in searching for LD bodies and correctly diagnosing the

condition without excessive dependence on unnecessary and sophis-

ticated tests.

Abstract P 245

A Six Year Retrospective Analysis of Adult Cases Presenting
with Isolated Thrombocytopenia/Cytopenias: Experience
of a Tertiary Care Research Institute of North India

Debajyoti Chatterjee, P Bhatia, N Varma, J Ahluwalia, R Das,

P Malhotra1, S Varma1

Introduction: The etiology of cytopenias varies widely in adults and

the clinical features may be non specific. Hence, a bone marrow

260 Indian J Hematol Blood Transfus (Oct-Dec 2011) 27(4):185–289

123



examination is mandatory to identify or rule out an underlying

pathology. Aim & Objective: To note the underlying causative

pathology for isolated thrombocytopenia/cytopenias in adult cases on

bone marrow examination. Materials & Methods: A retrospective

analysis of all adult isolated thrombocytopenia/cytopenias cases over

a period of 6 years (2005–2010). In each case the demographic profile

and the final bone marrow diagnosis were noted and cases classified

into the common diagnosis accordingly. Results: From 2005 to 2010,

a total of 1,434 patients with isolated thrombocytopenia/cytopenias

were referred for bone marrow examination. The age ranged from 14

to 85 years. 3,871,434 (26.99%) cases had thrombocytopenia,

341/1,434 (23.78%) bicytopenia and 706/1,434 (49.23%) pancyto-

penia. Among cases with bicytopenia, anemia and thrombocytopenia

was commonest 215/341 (63%), followed by anemia and leucopenia

70/341 (20.53%) and leucopenia with thrombocytopenia 56/341

(16.42%). Commonest cause of isolated thrombocytopenia was idi-

opathic thrombocytopenic purpura (ITP) 348/387 (89.9%). In

bicytopenia cases, aplastic anemia 18/56 (32.14%) was commonest

cause of thrombocytopenia and leucopenia, megaloblastosis 32/70

(45.71%) for anemia with leucopenia and ITP 110/215 (51.16%) in

cases with thrombocytopenia and anemia. Aplastic anemia 393/706

(55.66%) was commonest cause of pancytopenia. Conclusions: The

underlying pathology for most cases with isolated thrombocytopenia/

cytopenias is usually a non-malignant hematological disorder. The

findings are similar to other Indian studies except for pancytopenia

cases in which megaloblastosis has been described as the commonest

cause. This variability is likely due to usual B12/Folic acid trial given

in patients before a bone marrow examination is performed.

Abstract P 246

Bone Marrow Necrosis: A Retrospective Analysis
of an Uncommon Entity

Preithy Uthamalingam, S Naseem, MUS Sachdeva, J Ahluwalia,

R Das, N Verma

Department of Hematology, Postgraduate Institute of Medical

Education and Research, Chandigarh

Background: Bone marrow necrosis (BMN) is an uncommon find-

ing. It is seen in patients with neoplastic disorders, severe infections

and sickle cell anemia. This study was undertaken to evaluate the

incidence of BMN and the clinico-hematological profile in cases with

BMN. Materials & Methods: All bone marrows performed from

January 2009 to July 2011, in the Hematology department, PGIMER,

were retrospectively reviewed. Records of cases showing BMN were

retrieved and detailed clinical and laboratory findings recorded.

Results: Of 6,147 bone marrow procedures performed during the

study period, only 13 (0.2%) showed BMN, of which 7 were adults

and 6 children. In 6 of the 7 adult patients showing BMN, it was the

presenting feature and all but 1 (final diagnosis could not be made, as

patient was lost to follow up) had underlying malignancy (acute

leukemia in 2 cases and NHL in 3). In the pediatric group, BMN was

the presenting feature in 2 cases, both had malignancy (NHL infil-

tration). Other 4 cases with BMN were known ALL patients on

chemotherapy, 3 of which also showed mucinous degeneration and

the other showed residual leukemia. All the patients with BMN had

one or more cytopenias—anemia in 77%, thrombocytopenia in 70%

and bicytopenia/pancytopenia in 54% cases. None of the cases except

one showed blasts/atypical cells/leukoerythroblastic picture. Con-
clusion: BMN was found to be an infrequent finding in routine bone

marrow biopsies in this study. All the cases were associated with

malignancy and cytopenias. In the presence of BMN, degree of sus-

picion for an underlying malignancy should be kept high.

Abstract P 247

Congenital Dyserythropoietic Anaemia: Bone Marrow Features
with Description of Entity

Aleem Jan, S Jeelani, S Geelani, M Shaban

Department of Haematology, SKIMS, Kashmir, India

Introduction: Congenital dyserythropoietic anaemia is an inherited

anaemia characterised by abnormal, ineffective erythropoiesis. It is

associated with mild to moderate anaemia and an ineffective reticu-

locyte response. Specific morphological changes occur within red cell

series in both bone marrow and peripheral blood. The red cell changes

within bone marrow include megaloblastoid erythropoiesis, binucle-

ate and budding nuclei with cytoplasmic connections or bridging. The

peripheral blood is macrocytic with punctuate basophilia. Entity

stands classified on the basis of morphology and serology. Type I:

Autosomal recessive inheritance. The patients have splenomegaly

with mild to moderate anaemia. The red cells are macrocytic with

mean MCV of 100 fl. Anisocytosis, poikilocytosis and punctuate

basophilia are features of peripheral blood film. Bone marrow chan-

ges mainly affect early erythroblasts. There are megaloblastoid

changes, binucleated forms and cytoplasmic bridging. The acidified

serum test and sucrose lysis test are negative. Type II: Often referred

to as HEMPAS or Hereditary Erythroblastic Multinuclearity with

positive acidified serum test. Inheritance is autosomal recessive.

Patients have splenomegaly, hepatomegaly and jaundice; gallstones

are common. Anaemia is mild to moderate with mean MCV of 93 fl.

Anisocytosis, poikilocytosis, tear drop cells and basophilic stippling

are features of peripheral blood film. Bone marrow changes mainly

affect late erythroblasts. Binucleate and multinucleate erythroblasts

are seen but cytoplasmic bridging is not seen. The acidified serum test

is positive but sucrose lysis test is negative. Type III: Inherited as an

autosomal dominant pattern. Splenomegaly only occasionally seen.

Anaemia usually mild with borderline increase in MCV. Anisocytosis

and poikilocytosis features of peripheral blood film. Bone marrow

shows multinuclearity with sometimes up to 12 nuclei in one eryth-

roblast, popularly referred as giantoblast. Acidified serum test and

sucrose lysis test are negative. Materials & Methods: 18 years male

who clinically had marked pallor, sessile nodule on left little finger

and sonography documented left small kidney. KFT within reference

range and stress cytogenetics at source not contributory. Acidified

serum test and sucrose lysis test were negative. Bone marrow aspi-

ration showing hypercellular marrow due to erythroid and

megakaryocytic hyperplasia. Erythropoiesis showing megaloblastic

maturation with some bizarre forms including binucleate forms with

internuclear bridging is seen. Dyserythropoiesis marked with

depressed myelopoiesis. Macrophages and pseudo-Gaucher cells

seen. Megakaryocytes seen in large numbers with hypo or monolo-

bate forms. Megaloblasts PAS negative (photograph attached).

Conclusion: Findings suggest congenital dyserythropoietic anaemia

Type I. Being an academic curiosity with less reported cases and

acceptable performance status of index case at 18 years, encouraged

us to present the index case.

Abstract P 248

To Study the Clinicopathological Features of Patients
with Haemophagocytosis

Archana Yadav, J Kotwal, J Singh, V Dutta, V Nair

Department of Pathology, AFMC, Pune 40

Introduction: Hemophagocytic lymphohistiocytosis (HLH) is rare

life threatening condition characterized by uncontrolled activation of
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macrophages and lymphocytes. Cardinal symptoms are prolonged

fever, hepatosplenomegaly and cytopenias. Biochemical markers

include elevated triglycerides, ferritin and low fibrinogen. This study

was done to look for degree of haemophagocytosis in BMA and

correlate it with cytopenias and biochemical profile and to diagnose

patients using HLH-2004 criteria and identify various secondary

causes of HLH. Materials & Methods: 40 cases showing haemo-

phagocytosis on BMA done for various clinical cases were studied.

Detailed clinical history taken and serum triglycerides, serum ferritin

and plasma fibrinogen was estimated. Results: Hemophagocytosis in

BMA seen in 40 cases, but significant (C3%) in 55% (22/40) cases.

But cases of HLH as per 2004 criteria were 62.5% (25/40), included 3

cases with \3% hemophagocytosis. HLH was seen in 7 cases with

HIV (28%), 8 with severe infections (32%), 3 with autoimmune

diseases (MAS) (12.5%), 2 with T-cell NHL (8%), 2 with leukaemia

(8%), 2 with viral infections (8%) and 1 with MDS (4%). Fatality was

seen in 16/40 (40%) of cases. Two paediatric cases were seen, one

inherited HLH and other developed AMML-4, 3 months after pre-

sentation. There was positive correlation between degree of

hemophagocytosis and ANC as well as ferritin levels. When HLH vis-

à-vis Non-HLH cases were compared platelets, plasma fibrinogen

and degree of hemophagocytosis were statistically significant.

Conclusions: Hemophagocytic syndromes are associated with

infections, neoplastic and autoimmune diseases. HLH associated with

infections like TB, typhoid fever and leishmaniasis resolves with

treatment for infection along with immunomodulatory agents.

Untreated HLH is associated with high mortality. This study high-

lights the role of BMA in such cases.

Abstract P 249

Iron Deficiency Anemia in Preschool Children: Study of 200
Cases

Narendra Kumar Gupta, Kiran Sahare1

Department of Pathology and Paediatrics,1ESIC Model Hospital,

Indore

Introduction: Iron deficiency is defined as decreased in total iron

body contains. Iron deficiency anemia (IDA) occurs when iron defi-

ciency (ID) is severe enough to diminish erythropoiesis and cause the

development of anemia. IDA is major public health problem and most

common deficiency anemia in world. It effects the growth and

development, resistance to infections and association with mortality.

It is estimated that 25% of the world population is affected by ID.

Preschool children (up to 5 year age) have a high risk for developing

ID because they have a high demand of iron during the period of rapid

growth. Materials & Methods: From January to June 2011, 200

children (1–4 year age) attending pathology department for blood test

are taken. There hemoglobin, Hct, absolute indices, peripheral blood

smear examination and serum ferritin measurement was done. The

criteria for IDA were Hb \11 g/dl and ferritin \12 lg/l. Results:
There were 94 boys and 106 girls. Among the children investigated,

50 (25%) suffered from IDA, 70 (35%) had ID without anemia and 80

(40%) cases had anemia. The mean Hb, absolute indices, Hct and

ferritin in girls was significantly higher than in boys. Conclusions: ID

and IDA are common among preschool children. Maintenance of

exclusive breast feeding up to the 6th month of life is needed. Special

attention should be paid to initiation of complementary feeding with

iron rich foods and ferrous sulphate medication. Directed program for

early discovery and prevention of IDA should be planned.

Abstract P 250

Detection of RBC-Bound IgG Antibodies by Flow-Cytometry
and Its Application in the Diagnosis of Autoimmune Hemolytic
Anemia

JM Khunger, HP Pati, M Mahapatra, R Saxena

Haematology Department, All India Institute of Medical Sciences,

New Delhi

Introduction: Auto Immune Haemolytic Anaemia (AIHA) is one of

the most common types of acquired haemolytic anaemias. Its main

cause is auto antibody mediated rapid destruction of RBCs. Detection

of these autoantibodies to erythrocytes is of fundamental importance

for diagnosis. A number of methodologies have been tried for detec-

tion & evaluation of these autoantibodies. Demonstration of a positive

Direct Antiglobulin Test (DAT) against these autoantibodies is the

crucial serological assay in the diagnosis of auto immune haemolytic

anaemia (AIHA). This test is also considered as pathognomonic of

immune-mediated hemolysis. This routinely used direct antiglobulin

test (DAT) has the disadvantage of low sensitivity and does not detect

low levels of red cell auto antibodies leading to false negative results.

Flow cytometry can effectively diagnose such patients with low levels

of autoantibodies. Aims & Objectives: This study was conducted with

the following aims and objectives: (1) To assess the utility of flow-

cytometry (FCM) in the diagnosis of suspected AIHA patients; (2)

Compare the sensitivity of flow-cytometry (FCM) with Direct Anti-

globulin Test (DAT) by Gel-card Test (GT). To assess the positivity in

DAT negative cases by flow-cytometry in suspected AIHA cases.

Materials & Methods: This was a prospective study, carried out in

Haematology Department of All India Institute of Medical Sciences,

where patients with suspected auto immune haemolytic anaemia

(AIHA) were studied during 2-years period. Blood samples of sus-

pected patients of AIHA were tested by both Gel Card Test as well as

by Flow cytometry for detection of RBC bound IgG. Results: A total

of 50 patients with suspected diagnosis of auto immune haemolytic

anaemia (AIHA) were studied by flow-cytometry as well as by Gel

card test (GT) for detection of RBC bound IgG. Out of these 50 cases,

41 cases have turned out to be positive and 9 were negative by flow-

cytometry. The quantification of positivity by flow-cytometry was

obtained by calculating percentage fluorescence. The same 50 cases

were also tested by Gel card test (GT). By Gel card test, out of 50

cases, 34 were positive & 16 were negative. Therefore, there were 7

cases which were negative for RBC bound IgG by Gel card test and

these were positive for RBC bound IgG by flow-cytometry. The flow

cytometry figures of these cases will be shown & discussed in the

presentation. Conclusions: Flow-cytometry is a reliable and sensitive

method of detecting RBC-bound IgG antibodies for the diagnosis of

auto immune haemolytic anemia. This can be used as a new routine

diagnostic technique for auto immune haemolytic anaemia.

Abstract P 251

Evaluation of CD64 Expression on Neutrophils as an Early
Indicator of Neonatal Sepsis

Sushant Soni, Neelam Wadhwa, Rajive Kumar1, Satendra Sharma,

MMA Faridi2, Anita Chopra1

Department of Pathology, UCMS & GTB Hospital, Delhi;
1Department of Laboratory Oncology, Dr BRA-IRCH, AIIMS, Delhi;
2Department of Pediatrics, UCMS & GTB Hospital, Delhi

Introduction: Neonatal sepsis (NS) is a leading cause of infant

mortality in India. As blood culture reports take time, there is need for

early indicators of NS. CD64 is a high affinity receptor for Fcc
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receptor normally expressed by monocytes. Its increased expression

on neutrophils is reportedly, a promising new marker of NS.

Materials & Methods: Sixty neonates with suspected sepsis and 30

controls were recruited prospectively. CD64 expression was evaluated

flow cytometrically on neutrophils and monocytes identified on a

CD45/side scatter plot. Using monocyte CD64 expression as an

internal control, neutrophil CD64 expression was expressed as a ratio

of median CD64 monocyte to neutrophil (M/N) ratio. The results

were correlated with blood culture and other conventional indices of

sepsis. Conclusions: Flow cytometric demonstration of increased

expression of CD64 on neutrophils is a highly sensitive and rapidly

available marker of NS. Values above cut-offs established in each

laboratory may avoid unwarranted neonatal exposure to antibiotics.

Abstract P 252

Haematological Parameters in H1N1 2009 Influenza:
Our Experience

A Bhalla, V Sagar, Vikas Suri, S Varma

Department of Internal Medicine, PGIMER, Chandigarh

Introduction: In this study haematological manifestations in patients

of H1N1 2009 influenza are described and compared to the haema-

tological changes in H1N1 negative patients. Patients & methods:
284 patients of influenza like illness (ILI) admitted to the commu-

nicable disease ward, PGIMER, Chandigarh were retrospectively

evaluated in this study from May 2009 to March 2010. Their hae-

matological parameters like haemoglobin, total counts, differential

counts and platelet count was evaluated. The results obtained are

represented as percentage of patients having normal, raise or decline

in various haematological parameters. Results: out of a total of 284

cases, there were 131 H1N1 2009 positive patients and 153 H1N1

negative cases. The mean age was 36.22 ± 15.247 years (12–87

years). Male to female ratio was 3:2 in 60% of the patients normal

haemoglobin was observed. Severe anemia (\8 g/dl) was observed

only in 9% patients with majority being H1N1 positive. None of the

patients had evidence of haemolysis. Mean leucocyte count was

11,668 ± 10,875/ll. Normal leucocyte count (4,000–11,000/ll) seen

54%, out of these 53% were H1N1 negative. Leucopoenia (\4,000/

ll) was seen in only 11.3% patients, with majority of them being

H1N1 2009 positive (64.3%). Thrombocytopenia (Platelet count

\1.5 lac/ll) was present in 24%, with majority (60.4%) being H1N1

negative. None of the admitted with Influenza like illness had

thrombocytosis. Conclusions: severe anaemia, thrombocytopenia and

leucopoenia are uncommon in H1N1 2009 influenza.

Parameters H1N1 positive

Mean

H1N1 negative

Mean

Total

Mean

Haemoglobin

[10 g/dl 29.5% 30.0% 30%

8–10 g/dl 57% 63.3% 60.3%

\8 g/dl 13.5% 7.7% 9.2%

Leucocytes 10,042 ±

8,958

13,007 ±

12,099

11,668 ±

10,875

\4,000/ll 64.3% 35.7% 11.3%

4,000–11,000/ll 47% 53% 54%

[11,000/ll 36% 64% 34.7%

Platelet count 198,953 ±

88,702

232,321 ±

145,704

217,639 ±

124,728

Table f continued

Parameters H1N1 positive

Mean

H1N1 negative

Mean

Total

Mean

\1.5 lac/ll 39.6% 60.4% 24%

1.5–4.5 lac/ll 46.2% 53.8% 72.5%

[4.5 lac/ll 28.6% 71.4% 3.5%

Abstract P 253

Does Bleeding in Patients Having Dengue Hemorrhagic Fever
Correlate with Platelet Count?

A Bhalla, D Thakur, Vikas Suri, S Varma

Department of Internal Medicine, PGIMER, Chandigarh

Introduction: we tried to study the correlation of bleeding in patients

with dengue hemorrhagic fever to the platelet count at the time of

presentation prospectively. Patients & methods: Thirty patients of

dengue fever with severe thrombocytopenia (platelet count \20,000/

mm3) admitted to the communicable disease ward, PGIMER, Chan-

digarh were prospectively evaluated for bleeding tendencies at the

time of admission. Their haematological parameters like haemoglobin

and platelet count was evaluated. The clinical manifestation of overt

bleeding and grading of bleeding was noted. The patients were

divided into 2 groups, group 1 having platelet count \20,000 but

[10,000 and group 2 having platelet count of 10,000 or less the

results are expressed as percentage. Results: out of 120 patients with

dengue fever admitted to the hospital, 30 patients with platelet count

\20,000 were evaluated. 11 of them had a count of 10,000 or less and

19 had a platelet count \20,000 but more than 10,000. When we

analyzed the incidence of bleeding in these two groups, it was

observed that 63% patients with counts less than 20,000 had some

evidence of bleeding with 40% having grade 2 bleed. When the 2

groups were compared there was no difference in either the incidence

or the grade of bleeding in the 2 groups but there was a trend towards

more bleeding in patients with platelet count \10,000, although not

statistically significant. Conclusions: there in an increased risk of

bleeding in patients with dengue fever when platelet cont falls below

20,000 but there is no statistically significant difference in either the

site or grade of bleeding in patients with platelet count \10,000 and

the ones having counts \20,000 but [10,000.

Parameters Platelet

count

\20,000

Platelet count

\20,000 but

[10,000

Platelet

count

\10,000

Total numbers N = 30 N = 19 N = 11

Patechial rash 11 (36.4%) 7 (36.8%) 4 (36.6%)

Ecchymosis 2 (6.6%) 1 (5.3%) 1 (9.09%)

Gum Bleed 6 (20%) 3 (15.7%) 3 (27.7%)

UGI bleed 5 (16.7%) 3 (15.8%) 2 (18.2%)

LGI bleed 2 (6.6%) 1 (5.3%) 1 (9.09%)

Epistaxis 2 (6.6%) 1 (5.3%) 1 (9.09%)

IC bleed 0 0 0

Grading of bleeding 7 (23.3%) 4 (21%) 3 (27.3%)

Grade 1 12 (40%) 8 (42.5%) 4 (36.7%)

Grade 2
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Abstract P 254

Gelatinous Marrow Transformation: A Series of 10 Cases
from a Tertiary Care Centre in South India

Rakhee Kar, S Das, P Mishra, D Basu

Department of Pathology, Jawaharlal Institute of Postgraduate

Medical Education and Research, Puducherry

Introduction: Gelatinous marrow transformation (GMT) or serous

atrophy of bone marrow (BM) is a rare disease characterised by a

focal marrow hypoplasia, fat atrophy and accumulation of extracel-

lular mucopolysaccharides abundant in hyaluronic acid. Materials &
Methods: Clinical and hematological parameters, BM aspirate and

biopsies of all cases diagnosed as GMT over a period of 7 years were

studied. GMT was diagnosed in BM biopsy based on the character-

istic morphological appearance and was confirmed by alcian blue

positive staining pattern at pH of 2.5 and 0.5. Results: Ten cases were

diagnosed as GMT. All were male with the age range of 15–38 years.

Clinical indications for BM were PUO with cytopenias (2 cases),

suspected lymphoma (2 cases), bicytopenia (2 cases), pancytopenia (2

cases), disseminated tuberculosis (1 case), and post mortem (PM) BM

biopsy (1 case). Five of them were HIV positive, 3 cases had tuber-

culosis (2 HIV positive cases), and one was a case of acute

lymphoblastic leukemia (ALL) on maintenance chemotherapy. The

PM case was suspected as lymphoma clinically and was confirmed to

be classical Hodgkin lymphoma (lymphocyte depleted variant) on PM

lymph node biopsy. BM aspirate was unsatisfactory in seven cases.

BM biopsy showed focal GMT in four and diffuse in six cases. The

PM case showed evidence of hemophagocytosis in addition to GMT.

Conclusions: GMT is a relatively uncommon condition and is an

indicator of severe illness. It should be differentiated from mye-

lonecrosis, amyloidosis and marrow edema. High index of suspicion

is required to diagnose this condition.

Abstract P 255

Hemophagocytosis on Bone Marrow Aspirate Cytology

Harish Chandra, S Chandra, RM Kaushik1, NK Bhat2, V Shrivastav

Department of Pathology, Medicine1 and Pediatrics2, Himalayan

Institute of Medical Sciences, Swami Ram Nagar, Doiwala,

Dehradun, Uttarakhand

Introduction: The vigilant examination of bone marrow aspirate

cytology may rarely reveal hemophagocytosis which may be associ-

ated with different diseases. It is also one of the criteria laid down

for diagnosis of hemophagocytic lymphohistiocytosis (HLH). The

present study was conducted to evaluate the various causes of

hemophagocytosis on bone marrow aspirate cytology including HLH

along with the study of clinical presentation. Materials & Methods:
79 cases of bone marrow aspirate cytology from January 2006 to

December 2010 were studied which demonstrated the phenomenon of

hemophagocytosis along with their clinical presentation. Results:
Infection was the most common cause of hemophagocytosis (25.3%

cases) with leishmaniasis as the most common cause. Lymphoma

(16.4%) and leukemia (11.3%) were the other common causes. HLH

was diagnosed in 7.5% cases with consideration of other criteria laid

down for its diagnosis. Fever, hepatosplenomegaly and pancytopenia

were common clinical presentations in patients presenting with

hemophagocytosis. Conclusions: Hemophagocytosis is rare phe-

nomenon which may be observed on close examination on bone

marrow aspirate cytology. Although hemophagocytosis is an impor-

tant criterion for diagnosis of HLH but before diagnosing it other

causes including infection, lymphoma and malignancies should be

excluded. In addition, thorough clinical examination of the patient is

also essential for eliciting the definite cause of hemophagocytosis on

bone marrow examination.

Abstract P 256

Haematological Scoring System: A Screening Test for Early
Diagnosis of Neonatal Sepsis

Chinky Gupta, M Makkar, NC Mahajan

M.M.I.M.S.R., Mullana

Introduction: Early diagnosis of neonatal septicaemia is a vexing

problem as its clinical presentation is nonspecific, subtle and different

at different gestational ages. The present study was, therefore,

undertaken to highlight the importance of Hematological Scoring

System (HSS) in its early detection. Materials & Methods: The

prospective study enrolled 80 neonates admitted in the neonatal

intensive care unit, who were clinically suspected of sepsis at birth

and within 8 days of life or had predisposing perinatal factors. Three

groups were included—Group 1: neonates with sepsis and positive

blood culture; Group 2: neonates with probable infection and strong

clinical history but negative blood cultures; Group 3: normal infants

without any evidence of sepsis. The work up for sepsis included blood

culture and routine blood counts. All peripheral blood smears were

analysed using HSS of Rodwell et al. Results: Out of the 80 cases, the

study had 63 (79%) preterm and 17 (21%) term infants. 33 (75%)

patients in group 1 & 2 had score C5 and 10 (23%) had scores of 3–4.

Out of the normal 36 cases, 19 (53%) had 0–2 score and 10 (28%)

had score of 3–4. Out of the individual parameters, immature poly-

morphonuclear (PMN) count and immature:total PMN ratio were

highly sensitive and immature:mature ratio had high specificity in

diagnosing sepsis. Conclusions: HSS can be employed as a useful test

to distinguish infected from non infected infants as it is simple, quick

and cost effective tool with high specificity and sensitivity, certainty

of sepsis being present with higher scores.

Abstract P 257

Candida Species is the Commonest Fungal Infection Among
Hematology Patients. A Retrospective Analysis from a Tertiary
Care Center

Sangeetha Mohan, J Singh1, SJ Mann, MJ John1

Department of Microbiology; 1Clinical Haematology, Haemato-

Oncology and Bone Marrow (Stem Cell) Transplant Unit, Christian

Medical College, Ludhiana

Introduction: Fungal infections are increasing among haematology

patients with long term chemotherapy and immunosuppression. All

cultures received in microbiology laboratory for fungal cultures from

hematology patients in CMC Ludhiana were reviewed and common

agents’ were listed. Materials & Methods: All fungal smear/cultures

sent to the microbiology laboratory from haematology patients were

reviewed between October 2009 till September 2011. These included

Sputum, BAL, ET tip, Nasal swab, Throat Swab, Oral growth,

scraping from nasal tissue, nail clipping, CSF, tissue, pus cultures.

Blood cultures sent in BD BACTEC system were also reviewed

which were positive for fungi during this period, as they support

growth of both bacterial and yeast and yeast like organisms. Results:
A total of 61 cultures were sent in 49 patients. Of them 24.5% were

positive (15) for smear and or culture growth of fungi. 80% (12) were

yeast of yeast like fungi and 20% (3) were filamentous fungi. Candida

species was the commonest fungal agents. Out of 884 blood cultures
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sent, 0.2% (16) grew yeast and yeast like fungi. Only one culture was

positive for Trichosporon species, and all the others were candida

species. Candida albicans was the commonest species (66.67%).

Conclusions: Candida species emerges as the commonest fungal

agent infecting hematology patients.

Abstract P 258

Rituximab: Treading Cautiously

Vasant Chinnabhandar, SP Yadav, H Manchanda, M Ramzan,

U Singh, A Sachdeva

Department of Pediatric Hematology Oncology and Bone Marrow

Transplant Unit, Sir Ganga Ram Hospital, New Delhi

Introduction: Rituximab, one of the earliest monoclonal antibodies

synthesized, is recombinant chimeric mouse-human monoclonal

antibody against CD20, a transmembrane protein on pre-B and mature

B lymphocytes. With increasing use in a variety of pediatric condi-

tions with promising results, greater caution is warranted to avoid

uncommon but devastating adverse effects. Aims & Objectives: To

summarize our single center experience of rituximab use. To highlight

the risks associated with rituximab. Materials & Methods: A report

on outcomes and adverse effects seen in a patient series treated with

rituximab for various indications at a single center. Results: A total

eleven patients were treated with this drug between 2006 and 2011 at

our center for a variety of pediatric hematology-oncology indications.

Of them, eight patients responded favorably (one response was

transient) but three patients succumbed following rituximab use.

Adverse effects of the drug had a definite role in two of these mor-

talities. Also, among the eight survivors one child developed serious

infectious complications. Four patients required intravenous immu-

noglobulin supplementation to restore normal levels. Conclusions:
Rituximab is a useful drug in a variety of therapeutically difficult

disorders; however its potential hazards should not be disregarded.

Abstract P 259

A Hospital Registry of Primary Immunodeficiency Disorders:
Early Days

Vasant Chinnabhandar, SP Yadav, N Dhingra, N Rastogi, V Dua,

A Sachdeva, IC Verma1, M Entesarian2

Department of Pediatric Hematology Oncology and Bone Marrow

Transplant Unit, Sir Ganga Ram Hospital, New Delhi, India; 1Center

of Medical Genetics, Sir Ganga Ram Hospital, New Delhi, India;
2Center for Molecular Medicine, Karolinska University Hospital,

Stockholm, Sweden

Introduction: Primary immunodeficiency disorders (PIDs) are a rare

set of disorders which are diagnosed even more rarely in India. Cur-

rently, little is known about the distribution, geographic and ethnic

variability of these disorders in India. We present preliminary data

from our hospital based registry. Aims & Objectives: To establish a

working registry for pediatric PIDs, Assess preliminary data regarding

types of PID seen and their demographic distribution, Collate data on

laboratory analysis and genetic/molecular testing used for diagnosis

and treatment modalities used. Maintain adequate follow-up of

patients to avail survival data. Methods: Relevant demographic,

clinical and laboratory data of all pediatric patients evaluated or

treated for primary immunodeficiency disorders at our institution from

the period starting January 2009 to date has been included in this

database. Results: 35 patients with features and laboratory findings

compatible with PIDs were detected. Male patients were an over-

whelming majority (94%). Brief data is provided in Table 1. Two

patients with familial HLH underwent stem cell transplantation (SCT).

Both engrafted successfully. However, one died of CMV associated

complications post-transplant but the other is alive and doing well.

Conclusion: PIDs are still widely under-diagnosed and therefore

under-treated in the Indian pediatric population. If detected early,

appropriate and often gratifying therapy can be offered to these

patients. Genetic diagnosis should be established if possible for family

screening and prenatal diagnosis in future pregnancies. We hope our

registry is a small step in the right direction.

Abstract P 260

Langerhans Cell Histiocytosis with Infiltration of Bone Marrow:
Report of Five Cases

Mahendra Kumar, MUS Sachdeva, N Varma,

RK Marwaha1

Department of Hematology, 1Department of Pediatrics, Postgraduate

Institute of Medical Education and Research, Chandigarh

Introduction: Langerhans cell histiocytosis (LCH), previously

known as histiocytosis X, is a reactive proliferative disease of

unknown pathogenesis characterized by proliferation of Langer-

han’s cells. We present here five cases diagnosed as Langerhan’s

cell histiocytosis in infancy with involvement of bone marrow.

Materials & methods: Five cases of Langerhan’s’ cell histiocy-

tosis with bone marrow infiltration were retrieved from archives of

Department of Haematology, PGIMER, Chandigarh for review and

further analysis. Results: Male to female ratio was 3:2 with mean

age of 9.4 months. Two of them had obvious skull swelling

Table 1 Brief data obtained from PID registry

Disease type Reported Molecular-genetic

studies attempted/+ve

Mortality

Predominant Antibody deficiencies

1. CVID 1 (2.9%) 0/0 0

2. Agammaglobulinemia/XLA/X-L

hypogammaglobulinemia

(Bruton’s)

9 (25.7%) 2/2 0

3. Selective IgA deficiency 0 0/0 0

4. IgG subclass deficiency 0 0/0 0

B- and T-cell abnormalities

1. SCID 4 (11.4%) 1/1 3

2. Omenn syndrome 1 (2.9%) 1/1 1

3. Hyper IgM syndromes 0 0/0 0

Phagocyte disorders

1. Congenital neutropenia 1 (2.9%) 1/1 0

2. Cyclic neutropenia 1 (2.9%) 1/0 0

3. CGD 0 0/0 0

4. LAD 0 0/0 0

5. CHS 0 0/0 0

Other well-defined PIDs

1. Wiskott-Aldrich syndrome 4 (11.4%) 3/3 2

2. Di-George syndrome 1 (2.9%) 0/0 0

3. Ataxia-telangiectasia 1 (2.9%) 0/0 1

4. Hyper-IgE syndrome 0 0/0 0

5. Cartilage-hair hypoplasia 0 0/0 0

6. Chronic mucocutaneous candidiasis 0 0/0 0

Disorders of Immune dysregulation

1. IPEX syndrome 0 0/0 0

2. HLH 12 (34.3%) 5/2 7

Complement deficiencies 0 0/0 0

Total 35 14 (40%)/10 (28.6%) 14 (40%)
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however radiology of skull revealed lytic lesion of skull in four

cases. Two of the cases also had skin rashes. Hepatomegaly was

present in four cases and two of them also had lymphadenopathy

and splenomegaly. All the patients had anaemia at the time of

presentation with normal total leukocyte counts and platelets

counts. Bone marrow aspiration and trephine biopsies from all five

cases were normocellular with normal differential counts however

revealed infiltration by large histiocytes with abundant cytoplasm

and coffee bean shaped nucleus. Nodules of these Langerhan’s

cells with admixture of eosinophils were seen on trephine biopsy.

Immunohistochemistry showed positivity for CD1a stain. Conclu-
sions: Bone marrow involvement by Langerhan’s’ cells has been

described most often in infants with disseminated disease. Bone

marrow aspiration and trephine biopsy are helpful in picking up

cases of disseminated disease.

Abstract P 261

Serum Iron Status in 753 Adult Subjects with b-Thalassemia
Trait: A Single Institution Study

R Das, Prashant Sharma, N Kumar, A Trehan1, D Bansal1,

RK Marwaha1, J Ahluwalia, MUS Sachdeva, S Naseem, N Varma,

G Garewal

Departments of Haematology and 1Pediatrics, Postgraduate Institute

of Medical Education and Research, Chandigarh, India

Introduction: Prior small studies have found conflicting results

regarding the prevalence and significance of iron deficiency and

overload in adults with b-thalassemia trait (BTT). Materials &
Methods: The archives of the Department of Haematology were

mined to retrieve 753 adults diagnosed with BTT on the basis of

microcolumn chromatography over 2 years (2000–2001) in whom red

cell indices and complete serum iron studies (serum iron, serum

ferritin, total iron binding capacity, transferrin saturation) were also

available. Iron deficiency was defined as serum ferritin \15 ng/ml.

Another 135 iron deficient individuals diagnosed over the same period

of time were studied as controls. Results: The BTT database com-

prised of parents and adult family members of cases of thalassemia

major with M:F ratio of 1.1:1 Concomitant iron deficiency was

present in 91 of 753 BTT cases (overall incidence of 12.1%). 20.8%

women (76/366) and 3.9% men (15/387) with BTT were iron defi-

cient. 42 (5.6%) persons with BTT had serum ferritin [200 ng/ml.

Ferritin was[500 ng/ml in 7 (0.9%) and[1,000 ng/ml in 3 persons.

Table 1 presents a comparison of hemoglobin, RBC count, RBC

indices, RDW and Mentzer quotient between the groups. Conclu-
sions: The incidence of concomitant iron deficiency in our cohort of

BTT individuals is 12.1%. The treatable nature of iron deficiency

supports a need to test for iron status in BTT with low hemoglobin or

suggestive RBC indices. Women with BTT especially, are five times

more likely to be iron deficient than men. The Mentzer quotient at a

cut-off of 13.5 performed reasonably well in distinguishing pure iron

deficiency (without BTT) from BTT (regardless of iron status).

Increased serum ferritin was seen in \1% of cases.

Abstract P 262

Clinico-Hematological Profile and Treatment Outcome
in Childhood Auto immune Hemolytic Anemia

Neha Rastogi, SP Yadav, N Dhingra1, V Chinnabhandar,

H Manchanda, A Sachdeva1

Pediatric Hematology Oncology and Bone Marrow Transplant Unit,
1Department of Pediatrics, Institute of Child Health, Sir Gangaram

Hospital, Delhi

Introduction: Autoimmune hemolytic anemia (AIHA) has varied

etiologies but mostly it is secondary to infection. Materials &
Methods: To describe the clinico-hematological profile and treatment

outcome in children with AIHA. Sixteen children were diagnosed with

AIHA [Positive DCT or presence of cold agglutinins with evidence of

hemolysis] over a period of 5 years in a tertiary hospital. The clinical

records and investigation sheets were retrospectively analyzed. Other

causes were excluded by appropriate tests. Patients followed up for

6 months to 10 years. Results: Mean age was 4.33 year (Range 1�
months to 14 years). At presentation all patients had pallor and

hepatomegaly. 13 patients (81.3%) had splenomegaly. 9 patients

(56.3%) had history of fever. One patient had jaundice, one had

lymphadenopathy. 9 patients (56.3%) had high MCV ([100) and 13

(81.3%) had increased RDW. 12 (75%) had high reticulocyte count. 12

(75%) had only positive DCT and 3 (18.8%) had only cold agglutinins

positive and 1 (6.3%) had both DCT and cold agglutinin positive. 7

(43.8%) had hemoglobinuria. Etiology was Hodgkin lymphoma-1,

Heme-Oxygenase-1 enzyme deficiency-1, Antiphospholipid syn-

drome-1, Systemic lupus erythematosus-2 and unknown in others. 15

patients (93.8%) responded to steroids. One infant who was refractory

to steroids eventually responded to Azathioprine, Cyclophosphamide,

Rituximab and Mycophenylate mofetil treatment. One with HO-1

deficiency had associated asplenia and did not respond to steroids,

cyclophosphamide and Rituximab. One with APLA syndrome ini-

tially, developed AIHA with thrombosis after 6 years and died.

Conclusions: AIHA needs thorough evaluation for underlying disor-

der. Majority respond to steroid therapy and have good outcome.

Abstract P 263

Frequency of Occurrence of PNH Clone in Recently Diagnosed
Cases of Aplastic Anaemia

Sandeep, I Kaur, MUS Sachdeva, N Varma, R Das, J Ahluwalia,

RK Marwaha1, S Varma2

Department of Hematology, 1Paediatrics, 2Internal Medicine,

Postgraduate Institute of Medical Education and Research,

Chandigarh

Introduction: There is a well known association between aplastic

anemia and presence of PNH (Paroxysmal Nocturnal Hemoglobinuria)

clone, although the two may not always be synchronous. This study

was planned to know the frequency of patients having PNH clone in

recently diagnosed cases of aplastic anaemia. Methodology: Study

included patients with bone marrow confirmed aplastic anaemia

between January 2008 to July 2010, and were screened for presence of

PNH clone by flow cytometry. Surface expression of CD55 and CD59

Table 1 Key parameters and indices compared between the study

groups

Iron replete BTT

(n = 662)

Iron deficient

BTT (n = 91)

Iron deficient,

not BTT (n = 135)

Hb (g/dl) 12 ± 1.5 (5.8–16.3) 10.7 ± 1.4 (5.5–14.5) 8.6 ± 1.4 (4–11.5)

MCV (fl) 66.5 ± 4.9 (53.3–88.5) 65.3 ± 5.4 (54.9–84.7) 69.8 ± 5.1 (58.4–89.1)

HbA2 (%) 5.4 ± 0.8 (3.1–7.9) 5.4 ± 0.9 (3.3–7.6) 2.6 ± 0.5 (1.6–3.7)

Ferritin (ng/

ml)
80.9 ± 100.9 (15.2 to [2,000) 9.5 ± 3.9 (2–15) 9.1 ± 3.6 (2.2–15.3)

Mentzer

quotient
11.7 ± 2.0 (7.9–21.4) 12.3 ± 2.3 (8.9–19.9) 18.2 ± 4.7 (12.1–39.4)

All values are in mean ± SD (range)

BTT b-thalassemia trait, Hb hemoglobin, MCV mean corpuscular volume
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was analyzed on RBCs and granulocytes by gating on forward versus

side scatter. Greater than 5% CD55 and CD59 deficient cells was

reported as positive for PNH clone. Data was compared with PNH

work up of patients with clinical suspicion of PNH but without pan-

cytopenia, over same time period. Results: One hundred and fifteen

patients with diagnosis of aplastic anaemia confirmed on bone marrow

examination were included for flow cytometric evaluation of PNH

clone. Ten patients (8.69%) showed above 5% decrease in expression

of both CD55 and CD59 on RBCs or granulocytes. In the group

without pancytopenia, sixteen (4.80%) out of 333 patients showed

presence of PNH clone. Conclusions: PNH clone in recently diag-

nosed cases of aplastic anaemia is uncommon, although not rare.

Abstract P 264

Parvovirus B19 Infection in Paediatric Patients
with Haematological Disorders

Lipika Singhal, B Mishra, A Trehan1, N Varma2, RK Ratho,

RK Marwaha1

Departments of Virology, 1Pediatrics and Hematology, Postgraduate

Institute of Medical Education and Research, Chandigarh

Introduction: Children with haematological disorders are at higher

risk of acquiring Human parvovirus B19 (B19V) infection. Since

B19V has tropism for erythroid progenitor cells, it may lead to severe

cytopenic episodes which may be life-threatening. We aimed to study

the frequency of acute B19V infection and its implications in children

with hematological disorders. Methods: This study included 50

pediatric patients between January 2009 and July 2011 with the

hematological disorders which included aplastic anemia (n = 31),

thalassemia (n = 2), thrombocytopenic purpura (n = 8), HSP

(n = 2), Leukemia (n = 6) and Hodgkins Lymphoma (n = 1). Fifty

febrile children with proven, non-B19 infection were included as a

control group. Children were assessed clinically; serum samples were

collected and tested for anti-B19V IgM antibodies using ELISA.

Results: Presence of serum IgM antibodies was found in 10 (20%) of

these 50 children. All children with acute B19V infection presented

with fever, anemia and thrombocytopenia for which they required

numerous blood transfusions. There were no deaths per se due to this

infection. All patients showed marked improvement with spontaneous

resolution following transfusions and steroid therapy within 2 weeks

to 3 months of onset. Conclusions: Parvovirus B19 must be sus-

pected and screened by determining specific B19V IgM., especially in

children with hematological disorders when they have aggravation of

anemia requiring increased frequency of blood transfusions.

Abstract P 265

Bacterial Spectrum and Susceptibility Patterns of Blood Culture
Isolates in Adult and Pediatric Patients with Hematological
Disorders

K Pratibha, S Lipika, P Malhotra1, A Trehan2, V Gautam, P Ray

Department of Medical Microbiology; 1Internal Medicine;
2Pediatrics, Postgraduate Institute of Medical Education and

Research, Chandigarh

Introduction: Patients with hematological disorders and malignancies

have high risk of developing infection due to breakdown of the normal

mucosal barrier from treatment, use of indwelling catheters and

immunosuppressive therapy. The aim of the study was to analyze the

spectrum of blood isolates and their susceptibility in these patients.

Methods: Over a period of 1 year (Jan–Dec, 2010), 28,000 blood

cultures were processed using automated blood culture system—

BACTEC 9240 (Becton–Dickinson). Standard/10 aerobic/F and Peds

plus/F culture media (Becton–Dickinson) were used for the adult and

the pediatric patients respectively. Results: Out of 8,810/28,000 (32%)

positive cultures, a total of 196 isolates were obtained from pediatrics

(122) and adult (74) hemato-oncology wards. Most common organism

in pediatric populations was coagulase negative Staphylococcus

(CONS) (23%), of which only 3% were sensitive to all drugs. Overall

gram-negative organisms were more common in both the groups—

pediatrics (50%) and adults (66%). Klebsiella pneumoniae (23%) was

the most common isolate in adult population with 90% being multi-

drug resistant. Conclusions: The predominance of CONS in the

pediatric population has been observed in this study, which is emerging

as common blood isolate in many hospitals. It is a reflection of

increasing use of central vascular catheters in critical care coupled with

the use of highly sensitive automated blood culture systems picking up

even small numbers of skin contaminants during collection. There is

increasing prevalence of multidrug resistant Klebsiella in adult popu-

lation. Continuous surveillance of the spectrum of locally prevalent

pathogens is essential for formulation of therapeutic regimens.

Abstract P 266

Pattern of Mucocutaneous Manifestations in Adult Patients
of Leukemias: Cross-Sectional Prevalence Study in 193 Adult
Patients of Leukemia

Saurabh Agrawal, S Dogra, AJ Kanwar, P Malhotra1,

Subhash Varma1, N Varma2, V Suri1, UN Saikia3

Department of Dermatology, Venereology and Leprology;1 Internal

Medicine; Hematology2; Histopathology3, Postgraduate Institute of

Medical Education and Research, Chandigarh

Background: Leukemia may be associated with wide variety of

cutaneous manifestations. Studies pertaining to leukemia in Indian

patients focusing on mucocutaneous manifestations are very few.

Aim: To determine the pattern of mucocutaneous manifestations in

adult leukemia patients in relation to disease and its management.

Method: The study included diagnosed 193 leukemia (all types) adult

patients. It was a cross sectional study. Results: 193 patients (126

males & 67 females, M:F 1.88:1) diagnosed adult leukemia patients

were screened for mucocutaneous complaints. There were a total of 33

patients of acute myeloid leukemia (AML), 71 of acute lymphoblastic

leukemia (ALL), 24 of chronic lymphocytic leukemia (CLL) and 65 of

chronic myeloid leukemia (CML). Chemotherapy induced complaints

were most common observed cutaneous complaints (n = 52, 26.9%).

Other observed cutaneous complaints included cutaneous infections

like viral (n = 15, 7.8%), bacterial (n = 18, 9.2%), fungal (n = 12,

6.2%), chronic cutaneous graft versus host disease (n = 4, 2.07%),

and leukemia cutis (n = 6, 3.1%). Conclusions: Mucocutaneous

manifestations in leukemia can be due to multiple reasons. Chemo-

therapy induced side effects and infections are very common but in

atypical presentations a number of other etiologies should be ruled out.

Abstract P 267

Response of Symptomatic Methemoglobinemia to Vitamin C
in the Index Case of a Family with Cytochrome b5 Reductase
Deficiency

Kartik Ganesh, R Prabhu1, PS Kedar2, P Warang2, R Colah2,

N Sidharthan1

Department Internal Medicine, 1Department Hematology and

Medical Oncology, Amrita Institute of Medical Sciences, Kochi;
2National Institute of Immunohematology, Mumbai
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Introduction: Methemoglobinemia is the presence of [1% methe-

moglobin in the blood. The incidence of methemoglobinemia varies

worldwide [1, 2]. Indian statistics are restricted to studies of risk

groups [3]. There are three distinct origins of methemoglobinemia—

the presence of a haemoglobin variant, acquired toxicity and defi-

ciency of cytochrome b5 reductase. We report a 30 year old

gentleman and his 34 year old sister who presented with long standing

cyanosis and otherwise normal systemic examination. The index case

who had extreme fatigue, also had history of occupational exposure

to nitrates [3] and showed significant symptomatic improvement

(MetHb levels from 29 to 18%) to a therapeutic trial of vitamin C

(500 mg/day 9 2 weeks). Materials & Methods: Methemoglobin

levels were estimated by the method of Evelyn and Malloy [4].

Erythrocyte NADH-b5R activity was assayed by the method descri-

bed by Beutler [5]. Genomic DNA was extracted from leucocytes

using the standard phenol–chloroform method [6]. Mutation Analysis

by DNA sequencing of exon 2 of the DIA I gene was amplified by

polymerase chain reaction (PCR) [7] and DNA sequencing by auto-

mated DNA Sequence. Results: Cytochrome b5 reductase levels:

17.64 IU/g Hb (ref 30–40 IU/g Hb) Hb Spectroscopy: No abnormal

Hb variants. Conclusions: Congenital cytochrome b5 reductase

deficiency is a very rare autosomal recessive disorder. Conventionally

symptomatic methemoglobinemia is treated with methylene blue.

Vitamin C seems to be a cost effective and easily available alternative

[3]. A starting dose of 500 mg/day has been the consensus dose. Some

studies have indicated the reduction of Methemoglobin levels to a

nadir and a subsequent plateauing of levels [8].

Met Hb 17.8% Met Hb 29 % 
18% after Vit C 

Met Hb 1.2
Met Hb 1.2 %  

Abstract P 268

Transient Abnormal Myelopoiesis in a Neonate with Down
Syndrome: A Case Report

Neeraj Sidharthan, R Prabhu, MV Thampi1, SG Nair2, R Sivji2

Department of Hematology and Medical Oncology; 1Department

of Cytogenetics, Amrita Institute of Medical Sciences, Kochi,
2Department of Neonatology, Amrita Institute of Medical Sciences,

Kochi

Introduction: Transient Abnormal Myelopoiesis (TAM) of Down

Syndrome (DS) occurs in approximately 10% of DS neonates [1–4].

Although this disorder may be morphologically and immunopheno-

typically indistinguishable from Acute Myeloid Leukemia (AML) in

DS children, the majority show spontaneous remission in first 3 months

of life. We report a neonate born to a G4P2L2A1 mother at term who

had phenotypic features of DS, hepatosplenomegaly and leukocytosis

with myeloid blasts. On evaluation he was found to have DS with TAM.

Materials & Methods: Peripheral blood karyotyping using GTG

banding. Peripheral smear (PS) and cytochemistry with MPO and PAS.

Flow cytometric analysis of peripheral blood leukocytes using CD13,

CD33, CD10, CD34, CD45, CD61, HLA DR, CD117, CD19, CD22,

CD3, CD5 and CD7. Conclusions: The pathogenesis of TAM involves

mutation of GATA-1 on chromosome X which is essential for the

development of erythroid, megakaryocytic and basophilic/mastocytic

cell lines. Both trisomy 21 and acquired GATA1 mutation are necessary

to develop TAM in DS infants [5]. TAM has a high incidence of

spontaneous remission. AML typically M7 develops in 20% cases

1–3 years later [6]. Our patient is now asymptomatic. No intervention

was done and he is kept on regular follow up.

Results Day 2 Day 37

Hb, g/dl 13.6 12.4

TC, k/ll 44.5 14.5

DC Blast 17%, Pro/Mye 20%,

Meta/Band 12%, Ne 23%,

Ly 17%, Eo 04%, Ba 07%

Ne 28%, Ly 60%,

Eo 01%, Ba 10%,

Atypical cell 1%

Platelet count,

k/ll

326 223

PS Leukocytosis, basophilia and

17% blasts. MPO positive

Normal WBC count

1% atypical cells

Karyotype: 47 XY + 21; Blasts expressed: CD13, CD33, CD117,

CD34, CD22 and CD61 antigens

Abstract P 269

Juvenile Myelomonocytic Leukemia in a Child
with Neurofibromatosis Type 1: A Case Report

Neeraj Sidharthan, R Prabhu, G Vidyadharan1

Department of Hematology and Medical Oncology; 1Department

of Pathology, Amrita Institute of Medical Sciences, Kochi

Introduction: A 10 year old child with clinical features of Neurofi-

bromatosis 1 (NF-1), presented with anemia and hepatosplenomegaly.

On evaluation he was found to have Juvenile myelomonocytic leu-

kemia (JMML) which is a rare hematopoietic malignancy of

childhood accounting for less than 1% of all childhood leukemias,

characterized by clonal hyper-proliferation of monocytes and granu-

locytes without differentiation arrest [1, 2]. Deregulation of the RAS

signal transduction pathway is central to the disordered hematopoiesis

in JMML [3]. Fourteen percent of children with JMML have con-

stitutional neurofibromatosis type 1 (NF-1) [4]. NF-1 patients carry in

the germline one intact and one deficient allele of the NF1 tumor

suppressor gene, which is a negative regulator of RAS pathway

activity [5]. Materials & Methods: Peripheral blood smear, bone

marrow aspiration and trephine biopsy, bone marrow karyotyping and

FISH for bcrabl mutation were done. Results: Criteria fulfilled for

NF-1—(i) Six or more café au lait macules over 5 mm in greatest

diameter, (ii) Father affected with NF1 by the above criteria. Criteria

fulfilled for JMML—(i) absolute monocyte count of greater than

1,000/ll; (ii) circulating granulocyte precursors; (iii) less than 20%

blasts in the bone marrow; (iv) the absence of a BCR-ABL1 fusion

gene. Conclusions: Chemotherapy by itself has proven unable to

bring about long-term survival in JMML. Splenectomy has been tried

by certain study groups [6]. Only Hematopoietic Stem Cell Trans-

plantation (HSCT) has been shown to be successful in curing a child

of JMML [6]. Our child does not have an HLA matched sibling and

has been started on hydroxyurea with palliative intend.
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Abstract P 270

Recombinant Human Erythropoietin Induced Pure Red Cell
Aplasia in a Patient with Chronic Renal Failure: A Case Report

MJ John, Vineeth Jaison2, R Issac1, K Jain, N Kakkar

Department of Clinical Haematology & Bone Marrow Transplant

Unit, 1Department of Medicine, 2Department of Nephrology, Deep

Hospital

Introduction: Erythropoietin (EPO) is a recombinant molecule that

has very well defined indications for clinical use, especially in

stimulating erythropoiesis in anemia due to chronic conditions like

renal failure. However, immunogenicity developing due to prolonged

usage of the molecule can lead to inhibition of effects of the molecule.

Case Description: We present a case of an 18 year old young lady,

known to have chronic kidney disease (CKD) since 16 years of age,

on conservative management. She was noted to have anemia since

1 year for which therapy with subcutaneous EPO injections was ini-

tiated. However, despite increasing doses of EPO, there was no

improvement in anemia, and her requirements for blood transfusion

increased during the last 6 months. Least hemoglobin level noted was

4.5 g%, while her reticulocyte response was consistently \0.5%;

other hematological cell lines were normal. Bone marrow aspiration

and trephine biopsy revealed a diagnosis of pure red cell aplasia

(PRCA) and the possibility of EPO-induced PRCA was considered.

Serum testing for anti-EPO antibodies by immunoprecipitation

method was positive, confirming the diagnosis. Conclusion: EPO-

induced PRCA is an entity which can be observed in CKD patients

especially after subcutaneous injection of recombinant human EPO

due to the development of anti-EPO antibodies in the serum which

can neutralize both recombinant human EPO and endogenous EPO.

Its incidence can be reduced with the use of intravenous formulations

of EPO or use of darbepoetin alpha.

Abstract P 271

Tacrolimus Induced Pure Red Cell Aplasia in a Patient
with Renal Transplant. A Case Report

Amrith Mathew, MJ John, N Kakkar, R Issacs1

Department of Clinical Hematology, Haemato-Oncology and Bone

Marrow (Stem Cell) Transplant Unit; 1Department of Nephrology,

Deep Hospital, Ludhiana

Introduction: Tacrolimus is a potent immunosuppressant in organ

transplantation, effective in preventing and treating the rejection and

as rescue therapy for patients who fail to respond to cyclosporine A

(CyA). Hematological toxicity from tacrolimus is rare, consisting of

anemia episodes and sporadic cases of thrombotic thrombocytopenic

purpura (TTP). We report a case who responded dramatically on

withdrawing tacrolimus. Case Report: A renal transplant recipient

who was on triple immunosuppression with Tacrolimus, mycophen-

olate and steroids presented with progressive anemia requiring

multiple blood transfusions (once every 20–25 days) after 3 months

post-transplant. Haematological evaluation was suggestive of pure red

cell aplasia. IgM antibody to parvovirus antibody was negative. He

was initially treated with increased dose of steroids and 4 months

course of azathioprine with no improvement. As there were few case

reports of tacrolimus related anemia in liver transplant patients, a

substitute immunosuppression with cyclosporine was offered. There

was immediate response to anemia within the first 2 months and he has

become transfusion independent with haemoglobin maintaining above

16 gm%. He is currently on regular venesection for iron overload

secondary to earlier transfusions. Conclusions: Tacrolimus related

pure red cell aplasia is an entity clinicians should understand especially

because it is becoming a popular post-transplant immunosuppressant.

Abstract P 272

Hereditary Hemorrhagic Telangiectasia Masquerading as Iron
Deficiency Anemia

Ashwin Lazarus, B George, N Kumar1, MJ John

Department of Clinical Hematology, Haemato-Oncology and Bone

Marrow (Stem Cell) Transplant, 1Department of ENT, Christian

Medical College, Ludhiana 141 008, Punjab

Introduction: Hereditary Hemorrhagic Telangiectasia (HHT) (Osler-

Weber-Rendu Syndrome) is an autosomal dominant disorder, char-

acterized by dilated, tortuous blood vessels with thin walls that bleed

readily. It may present with iron deficiency. Case Report: We report

a 42 years old lady, who presented with recurrent epistaxis since

childhood, with increased frequency for 1 year. She was evaluated for

iron deficiency anemia and was found to have multiple telangiectasias

on tongue, buccal mucosa, soft palate and nasal endoscopy revealed

lesions on nasal septum, inferior turbinate and middle turbinate. There

was a first degree family relative who had similar history raising a

high possibility of HHT on the basis of ‘Curacao’ clinical criteria.

Mutation analysis for ENG/ACVRL1/RASA1/MADH4 could not be

done. She was initiated on oral iron and low dose levonorgestrel/

ethinylestradiol combination with which her symptoms have reduced.

Conclusions: Hereditary Hemorrhagic Telangiectasia can present

with iron deficiency anemia. A high index of suspicion will lead to

diagnosis. Low dose hormonal therapy can reduce the symptoms.

Abstract P 273

An Unusual Presentation of Hereditary Spherocytosis

V Mukta, S Deepanjali, Keerthi Talari, AK Das, S Kalaimani

Department of Medicine; Department of Medicine, JIPMER,

Puducherry

Introduction: Secondary gout is a rare complication of hemolytic

anemia which occurs due to increased cell turn over and resultant

hyperuricemia. Though there have been case reports of thalassemia

and congenital dyserythropoietic anemia associated with hyperurice-

mia, hemolytic anemia presenting with gout has not been reported

frequently. Materials & Methods: A 43 years old male presented to

us with acute gout involving right knee. Over last 6 months he had

repeated episodes of gout with involvement of bilateral 1st metatar-

sophalangeal, ankle, knee and hand joints. Tophi were present over

the ear and fingers. His past history was remarkable for repeated

episodes of jaundice and frequent transfusions since the age of

25 years but the primary aetiology remained undiagnosed. Among his

family members, his daughter had anemia requiring blood transfu-

sions and jaundice. Examination revealed pallor, icterus, moderate

splenomegaly and leg ulcers. Results: He had anemia (3.2 g%) with

normal RBC indices and spherocytes on peripheral smear. Indirect

hyperbilirubinemia (4.7 mg/dl total: 0.8 mg/dl direct) and renal dys-

function (urea: 162 mg/dl; creatinine: 3.5 mg/dl) were present. Uric

acid levels were elevated (14.5 mg/dl). Joint fluid aspiration revealed

monosodium urate crystals and skin biopsy showed tophi. Osmotic

fragility was done which was positive for the patient (MCF: 0.68) and

the daughter (MCF: 0.7). Hb electrophoresis revealed a beta thalas-

semia trait (HbA2: 4.4%). Conclusions: He was treated with steroids

in the acute phase and was later started on allopurinol. His urate levels

showed a downward trend with normalisation of renal functions. He is
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presently planned for splenectomy. This case is being reported in

view of hereditary spherocytosis—beta thalassemia trait (mixed

hemoglobinopathy) presenting with a rare complication of secondary

gout and urate nephropathy.

Abstract P 274

Neuroacanthocytosis: Where Hematology Meets Neurology

Keerthi Talari, S Deepanjali, V Mukta, AK Das, A Kumar

Department of Medicine, JIPMER, Pondicherry

Introduction: Neuroacanthocytosis includes a group of disor-

ders characterised by acanthocytes on the peripheral smear and

neurological manifestations including Bassen-Kornzweig syndrome,

hypobetalipoproteinemia, chorea-acanthocytosis syndrome, McLeod

syndrome or Hallervorden-Spatz disease. Chorea-acanthocytosis is a

neuroacanthocytosis syndrome characterised by limb chorea, oral

dystonia, habitual tongue and lip biting, progressive cognitive and

behavioral changes, seizures, hyper creatine kinasemia with or

without myopathy and a reduced life expectancy. Materials &
Methods: A 40 year old male presented to us with progressively

worsening chorea of 5 year duration with recurrent episodes of gen-

eralised tonic clonic seizures of 2 year duration. He also had

protrusion dystonia of the tongue, oral dystonia, frequent vocal tics

with clinical evidence of neuropathy. His family history was signifi-

cant as his 2 elder brothers who were affected with a similar illness

(one with recurrent seizures, and the other with progressive move-

ment disorder). Both of them had a premature death at 40 years of

age. Results: Peripheral smear showed significant number of

acanthocytes ([75%).This suggested a diagnosis of neuroacanthocy-

tosis. Kell antigen was positive thus establishing a diagnosis of

chorea-acanthocytosis syndrome. Creatine kinase was elevated (CK:

3,478 IU/l). Conclusions: Patient has been started on phenytoin for

seizure control and quetiapine for symptomatic relief of chorea. This

case is being reported in view of it’s rare incidence with only 500

cases being reported worldwide and also due to it’s phenotypic var-

iability within the same family.

Abstract P 275

Chromobacterium Sepsis: Association with Immunodeficiency

R Vijaykumar, A Saboo, S Save, S Bavdekar

Department of Pediatrics, B.Y.L. Nair Ch. Hospital & T.N.M.C.,

Mumbai

Introduction: Infection with Chromobacterium has been reported in

only eight children in India [1, 2]. Lack of awareness and delay in

diagnosis and therapy partly explain the high mortality associated

with this infection. Being an unusual organism, such cases should be

investigated for the presence of immunodeficiency. However, repor-

ted cases indicate that this is not the norm [1, 2]. We are reporting the

first case of chromobacterium sepsis in a patient with chronic gran-

ulomatous disease from India. Case history: An 11-year-old girl

presented with fever, shock, tender hepatomegaly and ecthymic lesion

on the left post auricular area. The blood culture and skin culture grew

Chromobacterium violaceum. The patient was treated with intrave-

nous piperacillin-tazobactam, amikacin and ciprofloxacin followed by

oral ciprofloxacin for total 8 weeks. Serial ultrasonography scans

showed multiple liver abscesses which resolved over 8 weeks. A

positive nitroblue tetrazolium (NBT) test and flow-cytometry

confirmed the presence of Chronic Granulomatous Disease (CGD).

Her elder sister (age: 14 years) was also confirmed to have CGD on

the basis of flow-cytometry, who had a previous history of a chest

wall abscess with multiple mediastinal necrotic granulomas and

lymph nodes, which were treated for ‘multidrug-resistant tuberculo-

sis’ for two years. Both the asymptomatic sisters, who are

asymptomatic now, are receiving co-trimoxazole and itraconazole

prophylaxis. Conclusions: These cases highlight the importance of:

(1) undertaking appropriate work-up for immunodeficiency when

faced with an unusual organism presenting at unusual site and having

a sub-optimal response to therapy; (2) screening siblings, when an

inherited disorder is diagnosed. They also suggest an autosomal

inheritance pattern for CGD, which is reported uncommonly when

compared with the usual X-linked inheritance pattern.

Abstract P 276

Secondary Hemophagocytic Lymphohistiocytosis: A Case Report

KS Khadilkar, BP Chawla, VA Londhey, DS Asgaonkar,

VK Kulkarni

Department of Medicine, B.Y.L. Nair Ch. Hospital & T.N.M.C.,

Mumbai

Introduction: A multiorgan involvement with high grade fever and

pancytopenia of longer duration is generally thought of as infection.

Patient deteriorating with routine management however prompts us to

think about underlying immunocompromised status or a chronic

inflammatory pathophysiology. It is important that we have a high

degree of suspicion for an entity known as Hemophagocytic lym-

phohistiocytosis [HLH]. It is commonly a diagnosis of postmortem

but with a high degree of awareness an antemortem diagnosis and

effective and urgent targeted treatment can be initiated with a better

prognosis. Case Report: We present a case of Secondary Hemo-

phagocytic lymphohistiocytosis where a 19 years previously healthy

female presented with high grade fever, hepatic involvement and

unexplained pancytopenia. The diagnostic workup was negative for

the common causes of sepsis and pancytopenia. In view of pancyto-

penia a bone marrow examination was done which showed a

phenomenon of hemophagocytosis and increased histiocytes. A diag-

nosis of Hemophagocytic lympho histiocytes was established but with

multiorgan dysfunction and deteriorating general condition patient

expired before effective targeted therapy could be started. Conclu-
sions: This case urgently points to the importance of rapid diagnosis

and treatment in this rare but fatal scenario.

Abstract P 277

Pure Red Cell Aplasia Following Autoimmune Hemolytic
Anemia: An Enigma

S Ray, Supratip Kundu, M Goswami, A Saha, M Saha, A Talukdar,

P Chakrabarti1

Department of Medicine, 1Institute of Hematology and Transfusion

Medicine, Medical College, Kolkata

Introduction: Pure red cell aplasia (PRCA) is a disease characterised

by severe anaemia with reduced erythroid progenitors in the absence

of abnormalities in the granulopoietic or thrombocytopoietic system.

Autoimmune mechanisms are primarily responsible. Findings such as

inhibition of erythroid precursors by immunoglobulins or lympho-

cytes, existence of autoantibodies against erythropoietin, inhibition by

suppressive cytokines produced by lymphocytes may support the

hypothesis that PRCA is an autoimmune disorder. We report here a

rare case of PRCA following autoimmune hemolytic anemia. Patient
& Methods: A 26 year old previously healthy housewife was

admitted with gradually progressive generalized weakness and easy

fatigability for last 6 months. Initial workup revealed macrocytic
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anemia with reticulocytosis and Direct Antiglobulin Test (DAT) was

positive. With a diagnosis of autoimmune haemolytic anaemia,

prednisolone was started but the patient showed no sign of

improvement after 1 month of therapy. Bone marrow trephine biopsy

revealed severely depressed erythropoiesis with erythroid precursors

constituting less than one percent of nucleated cells in the marrow.

Results: A diagnosis of Autoimmune haemolytic anaemia with Pure

red cell aplasia was made. Then patient began to receive azathioprine

therapy, reticulocyte count gradually increased and thereafter the

anaemia improved. Parvovirus B19 infection was not detected in the

marrow aspirate. Conclusions: As a cause of PRCA associated with

this AIHA we propose that the autoantibody and the mononuclear

cells both from bone marrow and peripheral blood, causes destruction

of both mature RBCs as well as erythroid precursors. It is very rare for

two diametrically opposite conditions being present concomitantly in

the same patient.

Abstract P 278

Megaloblastic Anemia Mimicking Leukemia (Pseudo Leukemia):
A Case Report

Noorin Zaidi, Kiran Alam, Jai Kumar Chaurasia,

Veena Maheshwari, Imran Rizvi#

Department of Pathology, #Department of Medicine, JNMC, AMU

Introduction: The Megaloblasts of Megaloblastic anemia may

sometimes resemble the leukemic blasts and may pose a diagnostic

challenge for the inexperienced/new pathologist. So a proper diag-

nosis based on relevant clinical history, examination and appropriate

investigations should be made to rule out malignancy and for prompt

management and treatment of the patient. Materials & Methods: We

studied a case of 30 year old female presenting with signs and

symptoms of anemia. On peripheral blood examination features of

pancytopenia were present along with few suspicious cells of blastoid

morphology. Therefore bone marrow aspiration was advised and the

slides were screened by 1st year PG students. Results: Complete

blood count showed hemoglobin 4.5 g/dl, TLC 2.5 9 103/ll, Platelet

count 30 9 103/ll. Peripheral blood findings showed: Macrocytic

hypochromic anemia. Few atypical suspicious cells were also seen.

Bone marrow aspirate slides which were diagnosed by PG students

as subleukemic leukemia were then examined by the consultant

concerned. A provisional diagnosis of Megaloblastic anemia was

made based on peripheral blood and bone marrow findings. Serum

folate and B 12 estimation was then advised which were found to be

3.2 ng/ml (N: 5.4–18.0 ng/ml) and 170 pg/ml (N: 279–996 pg/ml)

respectively. B-12 and Folate supplementation was started and the

patient’s condition showed improvement. Conclusions: Megaloblas-

tic anemia can be confused with leukemia (pseudo leukemia)on

peripheral blood and bone marrow aspirate examination by the

inexperienced/new students. Therefore a proper workup of the patient

with clinic-pathological correlation is mandatory for making a correct

diagnosis and initiating prompt management and avoiding over

diagnosis of malignancy.

Abstract P 279

G6PD Deficiency in a 63 Year Male Masquerading as Iron
Deficiency Anaemia

Koyela Mondal, SK Sinha, Maloy Ghose1, D Bose

Department of Pathology; Haematology Division, Department

of Medicine1, Kolkata Medical College, Kolkata

Introduction: Glucose 6 phosphate dehydrogenase deficiency is a

common erythrocyte enzymatic disorder characterized by clinical,

biochemical & molecular heterogeneity. Its mode of inheritance is

x-linked. After exclusion of common causes of hemolysis an enzyme

deficiency e.g. G6PD deficiency is considered. Materials & Meth-
ods: We report on a 63 years male known diabetic patient presented

with generalized weakness with anaemia. At that time his Hb fell to

7.5 g/dl, serum ferritin levels are low with high TIBC level. So, we

are considered as iron deficiency anaemia. Then he was on iron

therapy but his Hb level was not rising up. No other causes of acute

hemolysis were documented only total bilirubin was increased with

moderate reticulocytosis. Coomb’s, HB HPLC, & Glycerol test were

done to exclude other causes of hemolysis. Then quantitative &

qualitative enzyme assay was done for G6PD & it was positive. Past

history of hemolytic episode was noted. Results: This patient pre-

sented with pallor. On examination koilonychias was present but no

hepato-splenomegaly was seen. His Hb level was 7.5 g/dl, serum iron

28 lg/dl, serum TIBC 416 lg/dl, serum ferritin 12.72 lg/dl. Total

bilirubin level was 1.3 mg/dl and reticulocyte count was 18%. Coo-

mb’s test was negative. Then G6PD enzyme estimation was done by

qualitative and quantitative method. The level of G6PD was 2.30 U/g

Hb. M.C.V., M.C.H. & M.C.H.C. levels were 88.0 fl, 27.1 pg &

30.9 g/dl respectively. Peripheral smear shows anisopoikilocytosis

with predominantly normocytic & normochromic. Conclusions:
Though iron deficiency anaemia is common in our country. Anaemia

due to other causes particularly G6PD may be co-existence with iron

deficiency anaemia. So it must be properly rule out.

Abstract P 280

Double Trouble-Circulating Round Tumor Cells
and P. falciparum on Peripheral Blood Smear

PA Deshpande, M Mittal, N Deshpande, S Gujral

Tata Memorial Centre, Mumbai

Introduction: Ewing sarcoma/PNET is a malignant round cell tumor

with high metastatic potential, most commonly to the bone marrow.

However, detection of circulating tumor cells on peripheral blood

examination is extremely rare. Case Report: We report a case of

Ewing sarcoma/PNET in a 19 year old male who presented with

history of a painful swelling in the right thigh for one and half

months. Radiological examination revealed an osteolytic lesion in the

proximal end right femur. Histopathological examination showed a

malignant round cell tumor, which on immunohistochemistry,

expressed Mic-2 while was negative for LCA, synaptphysin and

CD56. Bone marrow examination done for staging was uninvolved.

Patient was treated with EFT-2001 protocol. Peripheral blood

examination done after 8 months, for high grade fever, showed

presence of multiple clusters of malignant round cells with rosette like

pattern, predominantly at the tail-end of smear. Individual cells have

moderate amount of gray-blue cytoplasm with and a round nucleus

with open chromatin. In addition, RBCs showed presence of game-

tocytes of P. falciparum with parasite index of \1 parasite per 100

RBCs. A repeat peripheral blood smear examination performed after

3 days showed similar clusters of circulating tumor cells. Conclu-
sion: A few studies have demonstrated tumor cells of Ewing sarcoma/

PNET in peripheral blood using highly sensitive techniques like PCR.

However, the detection of large number of circulating tumor cells is a

rare finding. Coexistence of P. falciparum parasite is another inter-

esting feature of this case.
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Abstract P 281

Idiopathic Hemophagocytic Syndrome Presenting as Pyrexia
of Unknown Origin

Alka Mittal, M Pujani, S Kushwaha, A Beniwal, J Chandra1

Department of Pathology and Department of Paediatrics1, Lady

Hardinge Medical College and associated hospitals, New Delhi

Introduction: Hemophagocytic Syndrome (HPS) is a rare, often fatal

disorder characterized clinically by fever, hepatosplenomegaly, lym-

phadenopathy and pancytopenia. HPS can be either primary or

secondary. Materials & Methods: A 1.8 year old female child was

admitted to Kalawati Saran Children’s Hospital with the complaints

of abdominal distension for one month and fever for 20–25 days.

Laboratory investigations revealed haemoglobin 8.3 g/dl, TLC

8 9 103/ll, reticulocyte count 0.18% and ESR 20 mm at 1st hour.

Wright stained peripheral smear showed dimorphic blood picture

along with reduced platelet count. BMA smears showed hypercellular

marrow with an increase in histiocytes, many of them showing

prominent phagocytosis of mature and immature hematopoietic cells.

The rest of the marrow showed normoblastic erythropoiesis, maturing

cells of myeloid series and adequate number of megakaryocytes. No

hemoparasite/abnormal cell/granuloma were seen on extensive

search. Acid fast bacilli were negative on BMA smear. Liver function

tests showed mildly elevated liver enzymes which became normal

within 2–3 days. Renal function tests & Coagulation profile was

normal. The serology for HCV, HAV, HBsAg, HIV, TORCH, RA

factor, blood cultures LE cell preparation, Montoux and serum Widal

were all negative. Chest X ray was normal. Serum Ferritin, triglyc-

eride and LDH level were raised. Conclusions: HPS should always be

considered in patient who present with PUO and cytopenia. An

underlying etiology may not be evident. Under such a condition,

histopathologic examination of bone marrow and/or lymph nodes is

the most important initial diagnostic step.

Abstract P 282

Hereditary Angioedema in a North Indian Family: A Case Report

Arjun Law, K Raghavendra Rao, P Malhotra, V Suri, S Jain,

S Kumari, R Das1, Subhash Varma

Department of Internal Medicine; 1Department of Hematology,

Postgraduate Institute of Medical Education & Research, Chandigarh

Introduction: Hereditary Angioedema is an uncommon but often

misdiagnosed entity. Most patients do not receive appropriate therapy

and intervention due to lack of awareness about its clinical mani-

festations and therapeutic modalities. Most episodes, though

debilitating and uncomfortable, are not fatal however there remains a

life-long risk of developing life threatening laryngeal edema.

Recognition of clinical signs and appropriate investigation can

improve quality of life in patients. We present a North Indian family

with hereditary angioedema diagnosed in two consecutive genera-

tions. Case report: A 40-year-old male presented to the outpatient

department with a history of recurrent swelling of his face and

extremities for the last 20 years. These swellings were non pruritic

and subsided over 3–4 days irrespective of therapy. He also gave a

history of recurrent attacks of abdominal pain and five episodes of

breathlessness requiring hospitalization. On evaluation, general

physical examination was normal. Laboratory parameters revealed

reduced C1 esterase inhibitor levels and a low normal C4 level. His

son aged 20-years and daughter aged 18-years had developed similar

complaints and were evaluated as well. Both male patients were

started on oral Danazol 200 mg BD and are on regular follow up in

the OPD. The female patient has been started on Tranexamic

acid 500 mg due to less severe symptoms and marriageable age.

Conclusions: Hereditary Angioedema must be considered in the dif-

ferential diagnosis of any patient presenting with recurrent swellings,

pain abdomen and/or laryngeal edema. Differentiation from allergic

causes enables the initiation of prophylactic therapy with attenuated

androgens like Danazol or antifibrinolytics like Tranexamic acid and

EACA.

Abstract P 283

Methotrexate Induced Lung Injury: A Case Report

Puneet Chhabra, Arjun Law, P Malhotra, N Varma1, V Suri, S Jain, S

Kumari, R Das1, S Varma

Department of Internal Medicine; 1Department of Hematology,

Postgraduate Institute of Medical Education and Research,

Chandigarh 160 012

Introduction: Methotrexate is an antimetabolite used in a variety of

clinical situation. It is an important part of clinical regimens used in

oncology and rheumatology. It is associated with many adverse

effects the most common of which is hepatotoxicity. High doses of

methotrexate are used in the management of haematological malig-

nancies and may be associated with the development of other

toxicities including pulmonary injury. We present a case of primary

CNS lymphoma who developed pulmonary toxicity secondary to

high-dose methotrexate administration. Case Report: A 58-year-old

female was admitted for the treatment of primary CNS lymphoma.

She had been diagnosed on the basis of neuroimaging and a stereo-

tactic brain biopsy which showed diffuse large B cell lymphoma. PET

CT did not reveal involvement of the rest of the body with lymphoma.

At admission she had an ECOG performance status of 4 because of

the disease and neurosurgical intervention. She was treated according

to DeAngelis protocol which consists of 2-weekly cycles of intrave-

nous methotrexate, vincristine and oral procarbazine along with

intrathecal methotrexate. Four days after receiving the first cycle,

patient developed fever and breathlessness. Chest skiagram was

normal. She was managed with antibiotics and oxygen supplemen-

tation and she recovered over a period of 1 week. She again

developed breathlessness 24-h of completion of 2nd cycle of che-

motherapy. Examination revealed diffuse bronchospasm and

crepitations in both lung fields. She had no fever throughout this

period. High resolution CT scan of the chest showed bilateral patchy

ground glass opacification and basal atelectasis. On the basis of

clinical criteria devised by Searles and McKendry the patient was

diagnosed with methotrexate induced lung injury. She was managed

with iv and inhaled corticosteroids in addition to intensive inhaled

bronchodilators. She improved with this management and was taken

off oxygen after 2 weeks. Due to the adverse events of methotrexate

she was recommended to proceed with radiation therapy instead of

further chemotherapy. Conclusions: Methotrexate can cause a num-

ber of adverse events particularly in patients treated with high doses.

Pulmonary injury has been reported in literature. Due to its non

specific presentation clinically, it must be differentiated from infec-

tive and other non infective causes of breathlessness. Clinical criteria

exist for the identification of this entity and are effective as there is no

definitive diagnostic procedure. Management includes steroids and

avoidance of use of methotrexate in the future.
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Abstract P 284

An Unusual Presentation of Systemic Lupus Erythematosus:
A Case Report

Arjun Law, S Varma, UN Saikia1, P Malhotra, V Suri, S Jain,

S Kumari

Department of Internal Medicine, 1Histopathology, Postgraduate

Institute of Medical Education & Research, Chandigarh

Introduction: Systemic Lupus Erythematosus (SLE) is a chronic auto-

immune disorder which involves multiple systems in the body. Its

presentations vary from classical forms to obscure syndromes. Haema-

tological involvement can be seen in the form of abnormalities of the

formed elements of blood and rarely by the presence of enlargement of

lymphoid tissue. Care should be taken to differentiate this lymph node

enlargement from neoplastic disorders. We present a case report of a

patient of SLE with significant lymph node enlargement. Case Report:
A 27-year-old female was admitted with a history of fever for 1 month.

She had noticed multiple swellings in her neck and a fine needle aspi-

ration from these nodes had suggested follicular lymphoma. On

admission, she was found to have a malar rash, a history of photosensi-

tivity and oral ulceration. She had not conceived despite being married for

9 months. In addition, she also had a history of Raynaud’s phenomenon.

Initial evaluation revealed bicytopoenia (Hb = 7.6 g/dl, platelets

50,000/mm3). Suspecting SLE, antinuclear antibodies and anti double

stranded DNA antibodies were done, both of which were strongly posi-

tive. ANA was positive by immunofluorescence as well with a

homogenous pattern. She also had a left sided pleural effusion. Excision

biopsy of one of the enlarged lymph nodes was suggestive of follicular

hyperplasia. The patient was managed with a pulse of methylpredniso-

lone followed by oral prednisolone. She had significant clinical resolution

of all her symptoms after therapy. Conclusions: Unusual presentations

of SLE with lymph node enlargement have been described in literature.

Reactive follicular hyperplasia has been known to occur and can be

misdiagnosed as follicular lymphoma unless a detailed effort is made to

identify other etiologies. Reactive hyperplasia with giant follicles must be

differentiated from the early stage of HIV-related lymphadenopathy as

well as follicular lymphoma, particularly the floral variant. Lymph node

excision biopsy is therefore essential in the management of patients

presenting with an ambiguous clinical picture.

Abstract P 285

Improved Prognostic Significance of t(8:21) Karyotype in Acute
Myeloid Leukaemia

Arjun Law, P Malhotra, J Ahluwalia1, N Varma1, V Suri, S Jain,

S Kumari, R Das1, S Varma

Department of Internal Medicine, 1Haematology, Postgraduate

Institute of Medical Education and Research, Chandigarh

Introduction: Karyotype analysis has revolutionised the field of leu-

kaemia research by providing vital pretreatment prognosis estimation

thereby enabling treatments to be adjusted accordingly. The presence

or absence of certain characteristic abnormalities affects the disease

outcome significantly in patients of acute myeloid leukaemia. We

present a case of acute myeloid leukaemia FAB M2 with t(8:21)

karyotype who achieved haematological remission after one cycle of

induction therapy thereby demonstrating favourable outcome of this

translocation. Case Report: A 58 year old patient was admitted with a

10 day history of fever. Initial evaluation revealed elevated total leu-

kocyte counts. Bone marrow examination and flowcytometry

confirmed acute myeloid leukaemia which was further classified as

AML-M2 according to the FAB classification. A complete cytoge-

netics panel was sent which was positive for t(8:21) translocation.

Organ evaluation showed the presence of cardiac dysfunction on

echocardiography which showed an ejection fraction of 50%. The

patient was managed with an induction regimen consisting of Lipo-

somal Doxorubicin (40 mg/m2) 9 3 days and Cytarabine(200 mg/

m2) 9 7 days. Bone marrow examination at day 21 post chemotherapy

revealed normocellular marrow with\4% blasts representing haema-

tological remission. The patient has been started on consolidation phase

with Cytarabine and is tolerating therapy well. Conclusions: Karyo-

type analysis has been evaluated in clinical studies which have shown

that the presence of core binding factor (CBF) type mutations including

t(8:21), inv(16), t(16;16), and del(16) have been associated with a more

favourable prognosis. Some studies have also suggested that higher

doses of Cytarabine (3 g/m2 vs. 400 mg/m2) may affect the outcome

favourably in such patients. A complete cytogenetic panel is therefore

essential in providing the standard of care in patients with AML.

Abstract P 286

Primary Osteosclerosis in an Adult: A Rare Entity Presenting
with Anaemia: A Case Report

Jyoti Kotwal, Kavita Sinha, Jasjit Singh, Velu Nair, Vibha Dutta

Armed Forces Medical College, Pune 40

Introduction: Diseases of bone are frequently encountered in bone

marrow trephine biopsies (BMB) done for investigating haematolog-

ical diseases. One such pathology is osteosclerosis (OS) where there is

increased amount of bone per unit volume, consequent to increased

bone formation. Primary OS is usually seen in pediatric patients

whereas in adults, it is usually secondary to myeloproliferative dis-

orders and metastasis. Primary OS of adults is extremely rare with only

few case reports cited in literature. We report one such case of Primary

OS in an adult. Case History: Our patient is 40 years old lady,

symptomatic with insidious onset breathlessness on exertion, easy

fatigability and abdominal distension for 6 years. She gave history of

being treated for anemia with repeated transfusions. Examination

revealed pallor, bilateral pedal edema, ascites and hepatosplenomeg-

aly. PBS showed severe microcytic hypochromic anemia with

pancytopenia with no evidence of hemolysis or myelofibrosis. BM

aspirate showed erythroid hyperplasia with reduced iron stores. BMB

revealed thickened trabecular spaces covered with osteoblasts and

mature lamellar bone leading to compression of the marrow spaces,

suggestive of OS. A repeat biopsy was done which showed similar

findings. Radiological imaging showed diffuse OS. Investigations

(HIV, HBsAg, Anti-HCV, ANA, Serum electrophoresis, renal and

liver function tests) were nil significant and ruled outsecondary causes

final diagnosis of Primary OS was made. Conclusions: This case

exemplifies the importance of trephine biopsies, particularly trans-

cortical biopsies, where it was instrumental in picking up such a rare

entity and come to a conclusive clinical diagnosis.

Abstract P 287

Rare Causes of Inherited Anemia in Adolescents: A Report
of Two Cases

Ranjan Gupta, C Susmitha1, K Talari1, K Bhuwaneswari1, R Kaar2,

D Basu2, T Kadhiravan1, RP Swaminathan1

Junior Resident, Department of General Medicine, JIPMER,

Puducherry [Presently Senior Resident (DM), Clinical Immunology,

SGPGIMS, Lucknow], 1Department of General Medicine, JIPMER,

Puducherry, 2Department of Pathology, JIPMER, Puducherry

Introduction: Anemia in adolescents is an important public health

problem. Making a correct etiological diagnosis is critical in deciding
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treatment. We present a report of two adolescent boys referred to us

with anemia-resistant to iron therapy. Materials & Methods: Two

adolescent boys presented with anemia, not requiring transfusions in

the past. The first boy was 16-year old presenting with dyspnea on

exertion for 3 years and the second was a 15-year old boy who pre-

sented with recurrent syncope. Both of them were borne out of

consanguineous marriages. Results: The first boy had underdeveloped

secondary sexual characters, leg ulcers and crew cut appearance on

skull X-rays. Hemogram showed relatively low reticulocyte count

which was against a diagnosis of hereditary spherocytosis, sickle cell

anemia and thalassemias. Relatively low reticulocyte count pointed

towards marrow abnormality. The other boy had hyperpigmentation,

squint, café-au-lait spots and characteristic thumb anomaly. Hemo-

gram showed anemia, thrombocytopenia and low normal leukocyte

count indicating the defective bone marrow as the cause of all these

abnormalities. His asymptomatic elder sister also had similar thumb

anomaly and had a surgical scar of operated duodenal web and cataract.

Bone marrow examination showed congenital dyserythropoietic ane-

mia-II (only 200 case reports worldwide) in the first boy and aplastic

anemia in the second boy that was confirmed as Fanconi’s anemia (only

1,300 case reports worldwide) by stress cytogenetics. Conclusions:
Etiology of anemia in adolescents can pose a diagnostic challenge. A

detailed history, exhaustive clinical examination and a systematic

approach are the principles in reaching the correct diagnosis.

Abstract P 288

A Rare Cause of Infection Associated Hemophagocytosis

Deepesh Lad, P Kumar, A Khadwal, V Suri, S Jain, S Varma

Department of Internal Medicine, Postgraduate Institute of Medical

Education and Research, Chandigarh

Introduction: Association of Hemophagocytic lymphohistiocytosis

(HLH) has been reported with a wide variety of viral, bacterial and

parasitic infections. It is important to know of this association as

HLH, both familial and sporadic may be precipitated by infections.

HLH may mimic infectious illness and may obscure the diagnosis of

an underlying treatable infection. We report here a young male who

had hemophagocytosis associated with Dengue viral infection. So far

only case reports of this association in pediatric patients have been

reported in world literature. Case Details: An 18 year young male

was admitted with 1 week history of high grade fever associated with

headache and retro-orbital pain. On day 5 of illness he developed

generalized maculo-papular rash. He rapidly developed leucopenia

(TLC = 800/ll) and thrombocytopenia (platelet = 6,000/ll) requir-

ing four SDAP transfusions over a course of 1 week. He also had

hepato-splenomegaly with up to ten times AST/ALT elevation. He

had received empiric treatment for malaria with IV Artesunate. He

received empirical treatment with Ceftriaxone, Doxycycline and later

Azithromycin. His work-up of blood cultures, peripheral smear for

malaria, dengue serology, leptospira serology, widal, HIV, HbsAg,

AntiHCV, IgM anti-HAV/HEV was all negative. His ANA was

moderately positive, dsDNA and ANCA was negative and comple-

ment levels C3/C4 were normal. On day 8 of illness he developed

hypoxemia and hypotension requiring inotropic support for 2 days.

2D Echo revealed dilated RA/RV and PA and a possibility of pul-

monary thromboembolism was considered but ruled out on a

subsequent CT pulmonary angiography. In view of the fulminant

presentation and rapidly downhill course of the patient, there was a high

index of suspicion for Hemophagocytosis and work-up for the same

revealed elevated Triglycerides (460 mg/dl), ferritin (3,250 mg/dl) and

a bone marrow examination confirmed the presence of hemophago-

cytosis. Patient was treated with IVIG and Dexamethasone. On day 10

of the illness he developed sinus bradycardia (rate \45/min) with ECG

suggestive of sinus node dysfunction. He also developed autonomic

dysfunction in the form of inappropriate sweating episodes, supine

hypertension, postural hypotension and fluctuating bradycardia/

tachycardia which settled over a period of a week. A repeat NS1 antigen

done during the second week of illness turned out positive. Remaining

work-up including EBV, CMV, and HSV PCR, Legionella serology

was negative. Currently the patient has only fatigue. His complete

blood counts (Hemoglobin = 12 g/dl, TLC = 6,400/ll, Platelet

count = 2.4 9 106/ll) and liver function tests have normalized. A

repeat 2D echo revealed no residual cardiac dysfunction. Conclusions:
It is important to be aware of the association of hemophagocytosis with

dengue infection as early recognition and appropriate treatment

improves clinical outcome. A probable reason for the initial negative

NS1 antigen test is that the sensitivity of the test depends on the level of

viremia and the host humoral immune response. Dengue associated

hemophagocytosis needs to be managed conservatively. Dexametha-

sone and IVIG may be helpful in such situations. Dengue infection may

be associated with sinus node dysfunction and autonomic dysfunction,

which is generally self-limiting.

Abstract P 289

Histoplasmosis on Bone Marrow Aspirate Cytology Associated
with Hemophagocytosis and Pancytopenia in an AIDS Patient

Harish Chandra, S Chandra, A Sharma1

Department of Pathology and Medicine1, Himalayan Institute

of Medical Sciences, Swami Ram Nagar, Doiwala, Dehradun,

Uttarakhand

Introduction: Hemophagocytosis results due to immunological

activation and may give an initial hint for search of infection in the

marrow. Histoplasmosis may be an unusual finding on bone marrow

aspirate cytology and may be associated with compromised immunity

due to malignancies or Acquired Immunodeficiency Syndrome

(AIDS). Case Report: Thirty-eight year old female presented with

unexplained fever for last 2 months. Her hematological investigations

showed progressive pancytopenia. She was investigated to rule out

tuberculosis, malaria and typhoid. In view of pancytopenia and

unexplained pyrexia she underwent bone marrow examination. Bone

marrow aspirate cytology smears were cellular for age and showed

normoblastic erythroid hyperplasia with increased plasma cells

(12%). An interesting feature that was observed on aspirate cytology

was phenomenon of hemophagocytosis. In view of hemophagocyto-

sis, a close search for any infection was done on aspirate smears. The

vigilant search of the cytology smears revealed fungal hyphae and

oval budding yeastlike cells which were identified morphologically as

histoplasmosis. The yeastlike cells were spherical to oval 2–4 lm in

size with clear space or halo around them. She was advised for

evaluation of her immunological status and was then found to be

positive for human immunodeficiency virus (HIV). The patient

responded effectively to ketoconazole. Conclusions: The case high-

lights that hemophagocytosis and pancytopenia may give an initial

hint for infection such as histoplasmosis on bone marrow aspirate

cytology and such cases should always be investigated for HIV status.

Abstract P 290

Two Cases of GM1 and GM2 Gangliosidosis

K Kelkar, P Nayar, Ruma Manchanda, A Bavdekar1

Department of Pathology, K.E.M. Hospital, Pune; 1Department

of Paediatrics, K.E.M. Hospital, Pune
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Introduction: GM1 gangliosidosis is an autosomal recessive lyso-

somal storage disorder due to deficiency of enzyme beta galactosidase

with consequent tissue accumulation of glycolipids, oligosaccharides

and especially GM1 ganglioside. It is classified into 3 clinical types:

Early, late Infantile and adult form. Early infantile type (most severe

subtype, with onset shortly after birth)presents with neurodegenera-

tion, seizures, hypotonia, hepatosplenomegaly and skeletal

deformities. Late infantile (onset between 1 and 3 years) presents with

ataxia, seizures, dementia and difficulties with speech. Adult

(3–30 years) forms are less severe and progress slowly. Bone marrow

examination shows gaucher-like foam cells. GM2 gangliosidosis are a

group of autosomal recessive neuronal storage disorders caused by

deficiency of enzyme-beta hexosaminidase. It is classified into three

types—Tay-Sachs disease, Sandhoff disease and AB variant, each

representing a distinct molecular point of failure in a subunit that is

required for activation of the enzyme. Materials & Methods: We

present one case each of GM1 (B galactosidase deficiency) and GM2

(Sandhoff disease-Hexosaminidase A, B deficiency) gangliosidosis.

The clinical presentation, laboratory findings including enzyme assays

have been discussed. Results: Enzyme assays of both the cases con-

firmed the deficiency and hence the diagnosis of GM1 and GM2

gangliosidosis. Conclusions: Gangliosidosis should be considered in

the differential diagnosis of patients with early onset neurological

decline and gaucher like foam cells in bone marrow.

Abstract P 291

Anti-M in a Case of Sarcoma: A Case Report

Shiv Kumar Soni, R Setia

Dr BL Kapur Memorial Hospital, New Delhi

Introduction: Anti-M is a naturally occurring saline agglutinin,

predominately IgM but usually include a component of IgG. Most

anti-M occurs without stimulus & has been reported to cause HDN

and HTR. In the present case anti-M was detected during pretrans-

fusion compatibility testing where it caused incompatibility in

coombs crossmatch. Materials & Methods: Cross matching was

done by gel (Diamed ID Microtyping System) and saline tube

method. Antibody screening was done with commercially available

three cell panel (ID-DiaCell I-II-III Asia) & antibody identification

using 11 cells Panel (ID-Diapanel). Results: DAT, IAT and Auto-

control were negative. Antibody implicated was anti-M. Phenotyping

of compatible donor units were done & M antigen negative com-

patible units were used for transfusion. No immediate or delayed

transfusion reaction occurred. Conclusions: Detection of anti-M

antibody in pretransfusion testing is a challenging task as anti-M

antibodies exhibit dosage effect. It is not sufficient to provide units

that are cross match compatible at 37�C without typing for M antigen.

If during antibody screening anti-M is reactive at 37�C in the AHG

phase, then even if the units are compatible on coombs crossmatch,

phenotyping of the donor units become important. Anti-M reacts

more strongly when M antigen is present in double dose M+ N-

(homozygous cells) & may not react with single dose M+ N+ (het-

erozygous cells).If heterozygous compatible units are transfused,

delayed hemolytic transfusion reaction may occur.

Abstract P 292

Granulomas in the Bone Marrow of a Child with PUO: A Clue
for Diagnosis of Brucellosis

Renu Suthar, D Bansal, P Sharma2, P Ray3, D Suri1, RK Marwaha

Pediatric Hematology/Oncology and 1Allergy/Immunology unit,

Advanced Pediatric Centre; Department of 2Hematology and
3Microbiology, Postgraduate Institute of Medical Education

and Research, Chandigarh

Introduction: Granulomatous lesions in bone marrow are an uncom-

mon finding. The specific observation aids in narrowing the differential

diagnosis of pyrexia of unknown origin (PUO). Differential diagnosis

of granulomatous inflammation in bone marrow includes tuberculosis,

sarcoidosis, cat-scratch disease, brucellosis, syphilis, berylliosis and

lymphoma. Materials & Methods: A case report results: A 7-years-old

boy, resident of Chandigarh, presented with PUO of 2-months duration.

Besides high-grade continuous fever, there was no other remarkable

history. Examination was significant for presence of hepatospleno-

megaly. Complete blood count, liver and renal functions were normal.

Chest X-ray and CT-chest/abdomen were non-contributory. Relevant

investigations for tuberculosis, malaria and leishmaniasis were nega-

tive. A bone marrow examination was performed to exclude acute

leukemia. The bone marrow trephine revealed non-caseating granu-

lomatous lesions. Stain for AFB and fungus was negative. Serology and

blood culture for brucella were requested. The serology (IgM) was

positive in a titre of 1:2,560 and the culture grew Brucella sp. The

patient was successfully treated with gentamycin, rifampicin and sep-

tran. Conclusions: The observation of non-caseating granulomas in the

bone marrow of a child with PUO, aided in directing the investigations

towards the specific diagnosis of brucellosis.

Abstract P 293

Histopathological Findings in Hepatic Involvement
by Langerhans Cell Histiocytosis

Pallavi Agrawal, S Rane, A Das, P Sharma1, N Kumar1, R Das1,

BR Thapa2, RK Marwaha2

Departments of Histopathology, Hematology and Pediatrics,

Postgraduate Institute of Medical Education & Research, Chandigarh

Introduction: Langerhans cell Histiocytosis (LCH) is a rare disease

involving clonal proliferation of marrow-derived abnormal Langer-

hans cells capable of migrating from skin to lymph nodes. Clinical

manifestations range from isolated bone lesions to multisystem dis-

ease. LCH may involve the liver in the form of biochemical

abnormalities, as part of disseminated disease, or rarely, as isolated

organ involvement. We report 3 cases with histologically documented

liver infiltration to highlight the subtle differences in the biopsy/

autopsy findings. Case Reports: The clinical, histological and special

stain findings in the three cases of LCH presenting with hepatic

involvement are summarized in Table 1. Conclusions: Hepatic

involvement by LCH may vary from overt portal and lobular Lan-

gerhans cell infiltrates to subtle involvement only definitively

identified on immunohistochemistry. The associated inflammatory

responses are more frequently lymphocytic and histiocytic than

eosinophilic. Other changes including cholestasis, portal fibrosis,

ductular proliferation and ductopenia are uncommon and may portend
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a poorer outcome, especially if seen after successful therapy. A high

index of suspicion, awareness of the possible patterns of involvement

along with the knowledge of the clinical background by the reporting

histopathologist are key to reaching an accurate diagnosis.

Abstract P 294

Dyskeratosis Congenita with Malrotation of Gut and Hiatus
Hernia: An Unusual Combination

Suresh Kumar, BR Thappa

Department of Pediatric Gastroenterology, Postgraduate Institute

of Medical Education and Research, Chandigarh, India

Introduction: Dyskeratosis congenita (DKC) (Zinsser-Engman-Cole

syndrome) is a rare genodermatosis with a prevalence of 1 in 1 million

people. It present as a characteristic mucocutaneous triad of abnormal

skin pigmentation, dystrophy of nails and mucosal leukoplakia and

pigmentation. The DKC affects all systems of body. Gastrointestinal

involvement in form of esophageal stenosis, esophageal webs, enter-

opathy, peptic ulcerations, colitis, diarrhea, hepato-splenomegaly, and

cirrhosis has been reported. We demonstrate a rare association of

Dyskeratosis congenita with malrotation of gut and hiatus hernia.

Malrotation of gut and hiatus hernia noted in our patient were never

been previously reported. Materials & Methods: A case report.

Results: We present a case of Dyskeratosis congenita in a 12 years old

male patient, who presented with classical mucocutaneous triad: nail

dystrophy, reticulate skin pigmentation, oral pigmentation and addi-

tional gastrointestinal feature: malrotation of gut and hiatus hernia.

Conclusions: Dyskeratosis congenita can present with gastrointestinal

manifestations including malrotation of gut and hiatus hernia.

Abstract P 295

Ocular Adnexal Pseudolymphoma: A Case Report

Rishi Dhawan, S Varma, UN Saikia, P Malhotra, A Law, S Kumari,

V Suri, A Khadwal

Department of Internal Medicine and Department of Histopathology,

Postgraduate Institute of Medical Education and Research,

Chandigarh

Introduction: Benign lymphoid hyperplasia (pseudolymphoma) has

been described in several sites in literature, including the skin, lungs,

gastrointestinal tract, breast, and the orbit. The ocular adnexa has also

been described as a site for lymphoid hyperplasia. These lesions exist

in a spectrum with atypical lymphoid hyperplasia and lymphomas,

and the distinction between these entities can be challenging. Case
Report: A 26 year old male presented in June 2011 with recurrent

asymptomatic swelling of left upper eyelid from Dec 2005. He had

been evaluated outside and was managed with short courses of ste-

roids. The swelling subsided after each course but recurred again. He

presented to PGIMER with increase in size of swelling from

November 2010. There were no ‘‘B’’ symptoms and clinical exami-

nation revealed bilateral inguinal lymphadenopathy. Further

investigative workup showed PET evidence of FDG avid soft tissue

lesion in left eyelid along with FDG avid mediastinal, inguinal,

external iliac lymph nodes. Bone marrow examination was normal.

Histopathological examination was suggestive of lymphoid aggregate

consisting of lymphocytes, histiocytes, plasma cells and immuno-

blasts. IHC was done and showed positivity for CD 20 and CD3,

suggestive of pseudolymphoma. As the patient had received subop-

timal dose and duration of steroids outside, it was decided to give him

a retrial of corticosteroids with slow taper prior to second line treat-

ment. The patient was again started on full dose steroids and eyelid

swelling completely disappeared in size. Currently we are slowly

tapering the steroids to the lowest possible dose. The plan is to give

Rituximab if swelling recurs. Conclusion: The major differential

diagnosis of this entity is low grade lymphoma. Treatment of pseudo

lymphomas has traditionally been with corticosteroids or external

beam radiotherapy. These treatments are often initially effective, but

are associated with either relapse or frequent side effects. Rituximab

is currently emerging as the treatment of choice for pseudolymphoma.

Abstract P 296

Analysis of Prevalence of Biphenotypic Acute Leukemia/Acute
Leukemia of Ambiguous Lineage (ALAL) Among Acute
Leukemia Cases

Manupriya, MUS Sachdeva, N Varma, S Varma1, RK Marwaha2

Department of Hematology; 1Internal Medicine; 2Pediatrics,

Postgraduate Institute of Medical Education and Research,

Chandigarh

Introduction: Biphenotypic acute leukemia (BAL)/Mixed phenotype

acute leukemia (MPAL)/Acute leukemia of ambiguous lineage

(ALAL) is a rare type of acute leukemia and constitutes 5–10% all

acute leukemia cases. Immunophenotyping plays an important role

in diagnosing BAL/MPAL/ALAL. European group of Immunolog-

ical markers for leukemia (EGIL) in 1995 proposed the first

classification system for BAL. This was followed by other classifi-

cations systems e.g. Saint Jude’s (2000) and presently WHO (2008).

Aims & Objectives: To study the prevalence of BAL/MPAL/ALAL

among acute leukemia cases and to compare EGIL, St. Jude’s and

WHO 2008 scoring systems for diagnosing BAL/MPAL/ALAL.

Materials & Methods: This is a retrospective analysis of all acute

leukemia cases diagnosed over a period of 1 year (July 2010–June

2011). In all acute leukemia cases, Bone marrow examination or

peripheral blood examination followed by cytochemistry and flow-

cytometric-immunophenotyping (FCM-IP) for characterization was

performed. FCM-IP panel for acute leukemia included lineage

specific markers for B lineage/T lineage/Myeloid as well as non-

specific markers. Results: A total of 326 patients with acute leu-

kemia were identified. The age range was from 1 months to

76 years, and M:F 3:1. Comparative evaluation of data showed an

incidence of BAL/MPAL/ALAL as 6.44% by EGIL, 3.98% by Saint

Jude’s and 3.37% WHO 2008 classification system. There were 11

cases of BAL out of a total of 326 cases by WHO 2008 classifi-

cation system. 6 cases were T/myeloid, 3 cases were B/myeloid, 1

case was Pro lymphoblastic/monoblastic, and another case was

B/monocytic. Conclusion: As per WHO 2008 classification system,

incidence for BAL/MPAL/ALALis similar to studies from west. It is

further seen that there is over diagnosis of cases by EGIL (1995) as

compared to WHO 2008 classification system. The incidence of

T/myeloid BAL was more in our study which was different as

compared to previous studies.

Abstract P 297

D-Dimer as a Single Marker for Early Prediction of Severity,
Necrosis, Organ Failure and Mortality in Acute Pancreatitis

Sreekanth Appasani, N Varma1, TD Yadav2, SV Attri3,

RB Thandassery, SV Rana, K Singh, R Kochhar

Department of Gastroenterology, Department of Hematology1,

Department of Surgery2, Department of Biochemistry,3 Postgraduate

Institute of Medical Education and Research, Chandigarh
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Introduction: Current methods of risk stratification in acute pan-

creatitis require 48 h to complete there by missing a potentially

valuable early therapeutic window. Inflammatory cytokines in acute

pancreatitis activate coagulation cascade, products of which can be

used to grade the severity of pancreatitis. Data evaluating serum

D-Dimer (SDD) levels is still scarce. In a previous study SDD levels

were used to predict organ failure in acute pancreatitis. We pro-

spectively evaluated the role of SDD levels in determination of

severity and hospital course of acute pancreatitis and correlate it with

standard scoring systems. Materials & Methods: 70 consecutive

patients (64% males, age 15–76 years) with acute pancreatitis were

studied after an informed consent. Patients were stratified into mild &

severe pancreatitis as per Atlanta criteria. SDD levels were analyzed

quantitatively at admission by immune turbidity method. RANSON,

APACHE, BISAP & MOFS scores were calculated along with CRP

levels. Patients were treated with supportive care including nutritional

& organ support. Antibiotics and biliary, radiological & surgical

interventions were considered as per clinical requirement. SDD levels

were compared with standard parameters while analyzing severity

and outcome of acute pancreatitis using SPSS v17.0. Results: The

median levels of SDD were higher in patients with severe pancreatitis

(49.75 lg/ml, n = 40) than in those with mild pancreatitis (16.50 lg/

ml, n = 30, P \ 0.001).At a cut off of 12.10 lg/ml, SDD had a

sensitivity of 95% and specificity of 97% in predicting severe pan-

creatitis (AUC = 0.975). The median SDD levels were higher with

higher degree of necrosis ([50% = 50.68 lg/ml, 30–50% =

43.44 lg/ml, \30% = 40.14 lg/ml and those without necro-

sis = 20.06 lg/ml, P \ 0.001). The median SDD levels were higher

in patients with organ failure than those without (47.44 lg/ml vs.

16.48 lg/ml, P \ 0.001). Patients who developed fluid collections

had higher SDD levels than those who did not (43.43 lg/ml vs.

27.87 lg/ml, P \ 0.001). Patients who died had higher SDD levels

than those who survived (54.93 lg/ml vs. 30.64 lg/ml,

P \ 0.001).Correlation of SDD levels using Pearson & Spearman

bivariate analysis revealed good correlation(P \ 0.001) with CTSI

(0.512), CRP (0.505), APACHE score (0.677), RANSON score

(0.565), BISAP score (0.612) and MOFS score (0.687). Conclusions:
SDD level at admission is an effective predictor of severity of acute

pancreatitis as well as of development of organ failure, necrosis and

mortality. SDD correlated with APACHE, RANSON, BISAP &

MOFS scores and serum CRP in predicting hospital course and out-

come. We recommend SDD as a single marker as a predictor of

severity of acute pancreatitis.

Abstract P 298

Atypical Hemolytic Uremic Syndrome (HUS) with Complement
Dysregulation: An Entity Rarely Evaluated for !!!

Himani Manchanda, Kanav Anand1, Satya Prakash Yadav,

PK Pruthi1, Anupam Sachdeva

Department of Pediatric Hematology Oncology and Bone Marrow

Transplant Unit; 1Division of Pediatric Nephrology, Department of

Pediatrics, Institute of Child Health, Sir Ganga Ram Hospital, New

Delhi

Introduction: HUS is a triad of micro-angiopathic haemolytic

anaemia, thrombocytopenia and acute kidney injury. 90% of paedi-

atric cases of HUS are associated with diarrhoea and the rest are

atypical (D-). These atypical HUS cases are rarely evaluated for the

underlying cause, of which complement dysregulation accounts for

almost half the cases. Aims & Objectives: Case of atypical HUS,

secondary to anti-complement Factor H antibodies, managed with

plasmapheresis and immunosuppressive therapy. Case Report: A

5-year old girl child presented with pallor and ecchymotic patches

since 7 days. There was history of oliguria for 2 days prior to

admission. She was normotensive and had no history of diarrhoea.

Investigations revealed Hb 5.7 g% with reticulocytosis and schisto-

cytes, platelets-27,000/ml, BUN-50 mg/dl, Creatinine-2.45 mg/dl,

Serum C3 levels-692 mg/dl and urine showing active sediments. In

view of haemolytic anemia, thrombocytopenia and acute kidney

injury with absence of preceding diarrhoea, a diagnosis of atypical

HUS was made. She underwent 4 sessions of plasmapheresis and

went into remission. Evaluation for etiology revealed a very high titre

of anti-complement Factor-H antibodies (521 Au/ml) and she was put

on prednisolone and cyclophosphamide pulses to prevent relapses.

Till date she has received 4 such courses and is doing well, with

declining antibody titres. Conclusion: Atypical HUS has a poor

prognosis with a mortality of up to 25% in acute phase and 50%

patients may progress to end stage renal disease. Hence a proper

evaluation for etiology is a must for the appropriate line of man-

agement and prevention of further relapses.

Abstract P 299

Comparison of Clinico-Hematological Findings in Acute
Promyelocytic Leukemia (APML or AML-M3) and Non
AML-M3 Patients

Shweta Ahuja, N Varma, MUS Sachdeva, J Ahluwalia, R Das,

Chetna Agarwal

Department of Hematology, Postgraduate Institute of Medical

Education and Research, Chandigarh

Introduction: Acute myeloid leukaemia (AML) is a neoplasm of

immature myeloid cells, comprising about 15–20% of all leukaemias.

Various subtypes of AML differ in their clinic-haematological, cel-

lular and cytogenetic/genetic features. However distinction between

AML-M3 and non-M3 is most important from therapeutic point of

view. According to the western literature, AML-M3 cases frequently

present with pancytopenia. Our aim was to evaluate few clinic-

hematological features of AML-M3 in comparison to non-M3 cases.

Materials & Methods: This retrospective analysis included 139 AML

cases diagnosed between January 2008 and August 2010. The diag-

nosis was confirmed In 29 APML cases by bone marrow

cytomorphology, immunophenotyping and RT-PCR. 110 non AML-

M3 cases were diagnosed on the basis of bone marrow cytomorphol-

ogy and immunophenotyping. Certain clinico-hematological features,

Table 1 Clinico-hematological features of AML-M3 cases in com-

parison to non-M3 cases

Parameters AML-M3 AML non-M3

Age (mean/median/range)

[In years]

27.3/26/3–80 36.2/35/1–78

Sex (M:F) 19:10 61:49

Anemia 86.2% (25/

29)

90% (99/110)

Thrombocytopenia 96.5% (28/

29)

85.5% (94/110)

Leucocytosis 65.5% (19/

29)

68.2% (75/110)

Leucopenia 17.2% (5/29) 15.5% (17/110)

Pancytopenia 17.2% (5/29) 13.6% (15/110)

Circulating immature cells 93.1% (27/

29)

92.7% (102/

110)
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like age, sex and blood counts (including circulating immature

cells)were compared between 2 groups. Categorization of cytopenia/

cytosis was done according to the standard criteria. Results: Clinico-

hematological features of AML-M3 cases in comparison to non-M3

cases are listed in Table 1. There was no significant difference in the

frequency of analyzed clinico-hematological features (age, sex, ane-

mia, thrombocytopenia, leucocytosis, leucopenia, pancytopenia and

circulating immature cells) between AML-M3 and non-M3 cases.

Conclusion: Western literature reveals that AML-M3 cases com-

monly present with pancytopenia. However present study

demonstrates that majority of AML-M3 cases, in our set up, are

associated with leucocytosis, similar to other types of AML.

Abstract P 300

Newborn Screening for Sickle Cell Disease & Congenital
Hypothyroidism in Western Orissa

Dipika Mohanty, Kishalaya Das2, Kabiprasad Misra3

Principal Investigator, SCA Project, Anil Agarwal Foundation

Medical Research Centre, Bhubaneswar & Director, Division of

Haematology, Apollo Hospitals, Bhubaneswar, Orissa; 2SRO, Anil

Agarwal Foundation Medical Research Centre, Bhubaneswar, Orissa;
3Co-Investigator, SCA Project and Medical Advisor, Anil Agarwal

Foundation Medical Research Centre, Bhubaneswar

Introduction: New Born Screening (NBS) is in application as

national health programme in many developed countries. Sickle cell

disease (SCD) and congenital Hypothyroidism (CH) has been indexed

under the newborn screening programme in USA and UK and the

outcome of these programmes are remarkably successful in mini-

mizing the disease course by a long-term strategy for management

and health care provisions. In India screening for sickle cell disorders

are limited mostly to retrospective and subjective detection of cases.

Population based screening with an aim to provide health care and

treatment-management are yet to be established although states with

earmarked populations at risk (Madhya Pradesh, Chhattisgarh,

Maharashtra and Orissa) have been documented where the frequency

ranges from 5 to 35%. The present programme was undertaken in

western Orissa to implement NBS and continue a reach-out strategy

for detection, follow up, treatment-management for SCD and CH and

to develop relevant awareness among people. Method: Newborns

aging 7–45 days are enrolled from two blocks of Kalahandi district of

western Orissa after getting written consent from their parents. 5 l

heel-prick blood is analysed to detect presence of sickle cell hae-

moglobinopathies and other abnormal haemoglobins if any by HPLC

method using Variant II platform (Bio-Rad Laboratories, Hercules,

USA). Dry blood spots collected by standard method using Multipart

Guthrie card (S&S 903 filter cards, Whatman Inc., USA) are trans-

ported back to the laboratory for detection of TSH level using ELISA

based neonatal TSH kit (Bio-Rad Laboratories UK, Perth). TSH level

higher than 15 UI/ml was considered elevated and the baby is retested

thrice with 15 days interval to record TSH level. Serum T3 and T4 are

tested for confirmation of hypothyroidism in babies with consistent

elevated neonatal TSH level. All babies tested were given genetic

cards with the status of sickle cell disorder and CH. Newborn detected

to have SCD are registered and are under regular monitoring. Pro-

phylaxis penicillin is started for all SCD babies from 6 months of age.

Results: Between August 2009 and July 2010, 1,668 newborns have

been enrolled and screened for SCD and CH. An average incidence of

17.62% of Sickle cell trait (HbAS) is recorded for the area with the

highest incidence observed in the tribal dominated part (19.03%). The

data till date reveals a striking fact that more than 20 per thousand live

births in the district are born with the disease. All the 34 cases of SCD

detected were confirmed by parents testing, of which confirmation of

4 cases of compound heterozygosity for HbS and thalassaemia is an

interesting finding. The sole case of CH (with TSH value[80 UI/ml)

is responding progressively under LT4 treatment with a dose of

6 g/kg wt and close monitoring. Clinical and quantitative observa-

tions are being made periodically. A general trend of increasing

awareness regarding the sickle cell disease is observed among the

local people with willing participation. It is heartening to note that the

interaction and community participation is increasing. Conclusions:
The design of the programme provides scope for catering the benefit

of the NBS in rural western Orissa and follow up for newborns with

SCD and CH in the area where, more than half of population is living

below poverty line and the rate of literacy is poor. In the current

context of the health provision in this area and the available infra-

structure pertaining to the detection of SCD and CH, availing this

benefit was otherwise not workable and long term planning with

structured intervention are seemingly not in existence. Our effort in

this programme rests on a defined three layered strategy involving

base-line health workers, district health network and community level

participation coalesced with advanced laboratory detection facilities

and systematic follow up. The programme advocates the acute need

of such kind of extensive reach-out programme for early and con-

firmed detection of SCD and CH to be undertaken by the Government

of the state in long term basis to reduce the child mortality and

morbidity due to these disorders.

Abstract P 301

Incidence of Common Fusion Transcripts in Adult and Pediatric
Acute Myeloid Leukemia (AML) Cases: Experience of a Tertiary
Care Research Institute

Jogeshwar Binota, P Bhatia, N Varma, RK Marwaha1, S Varma2

Department of Hematology, 1Pediatric Hemato-Oncology and
2Internal Medicine, Postgraduate Institute of Medical Education and

Research, Chandigarh

Introduction: The incidence of common fusion transcripts in AML is

around 40–45% and the translocations t(15;17), t(8;21) and inv 16 are

known to confer a favorable prognosis. The aim of the present pilot

study is to note the incidence of these common fusion transcripts in

adult and pediatric AML cases. Materials & Methods: A total of 56

AML cases diagnosed on bone marrow, cytochemistry and Flow-

cytometry over a period of one year were enrolled in the present

study. Bone marrow or peripheral blood sample in EDTA was pro-

cessed for molecular studies and the Multiplex Reverse transcriptase

polymerase chain reaction assay (RT-PCR) was carried out using the

primers specific to the above common transcripts. Results: Of the

total 56 cases, 44 (78.5%) were adult AML cases and 12 (21.5%)

pediatric cases. A total of 27/56 (48%) AML cases showed positivity

for various fusion transcripts of which 18/44 (40%) were adult AML

cases and 9/12 (75%) pediatric cases. Of the 18 positive adult cases,

8/44 (18%) each were positive for t (8;21) and t (15;17) and 2/44

(4.5%) for t (inv 16). In the 9 positive pediatric cases, 5/12 (42%)

were positive for t (8;21), 2/12 (16%) each for t (15;17) and t (inv 16).

Conclusion: The incidence of the common fusion transcripts in our

pilot study is in accordance with that described in western studies. It

is important to identify these transcripts as they provide useful

prognostic information to the treating clinician.
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Immunophenotypic Characteristics of CD4+ CD56+ Blastic
Plasmacytoid Dendritic Cell Neoplasm: A Report of Two Cases

Harikrishnan Babu, AA Alex, B Balakrishnan, K Kathirvel,

R Ahmed, A Abraham, B George, A Srivastava, V Mathews

Department of Haematology, CMC, Vellore

Introduction: Blastic plasmacytoid dendritic cell neoplasm

(BPDCN) is a recently defined subset of myeloid leukemia with

distinct clinicopathologic and Immunophenotypic features. It is a rare,

highly aggressive hematopoietic malignancy that typically involves

the skin, lymph nodes, peripheral blood and bone marrow and gen-

erally affects older adults. The prognosis of BPDCN is known to be

extremely poor and relapse rapidly. Materials & Methods: Clinical,

laboratory and flow cytometric parameters of 2 cases diagnosed as

BPDCN at our institution is reported here. Results: Case 1: A

50 years old male presented with features of anemia, intermittent

fever having generalized lymphadenopathy and hepatosplenomegaly

and multiple bilateral nodes in the para iliac region. Peripheral blood

examination revealed a WBC count of 138,000/ll with 92% atypical

lymphocytes. Bone marrow examination and cervical lymph node

biopsy revealed blastic haematolymphoid malignancy. Peripheral

blood IPT was positive for CD2, CD7, CD56, CD10 and HLADR and

negative for CD34, TdT, CD8 and CD3 suggestive of NKT cell

leukemia. CD123 was not done. He relapsed after 26 months with

BM and CNS involvement. IPT of BM and CSF shows positive for

CD56, CD4, CD123, CD7, CD2 and HLADR and negative for CD8,

cytoplasmic CD3, CD5, CD34, CD117 and MPO which is suggestive

of BPDCN. Case 2: A 50 years old male has complaints of easy

fatiguability and generalized bodyache. He had bilateral subconjuc-

tival haemorrhage and cystic swelling in the frontal region, neck and

groin. CT showed cervical and abdominal lymphadenopathy.

Peripheral counts were 1,500/ll and BM aspirate shows 40% blasts

and trephine biopsy reveals CD4, CD56, CD43 and Tdt positive.

Bone marrow IPT reveals CD4, CD56, CD7, CD33, CD123 and HLA

DR positive and negative for cyto CD3, CD117 and MPO which was

consistent with BPDCN. The patient relapsed within 5 months post

autologous transplant. Conclusions: The BPDCN entity is currently

characterized by phenotypic and functional criteria and no standard-

ized therapeutic approach has been established so far. Both the cases

responded very poorly to chemotherapy. Our cases share common

characteristics of BPDCN having an immunophenotypic profile of

CD4+ CD56+ CD123+, but limitation of this study is the unavail-

ability of data for BDCA antigen expression.

Abstract P 303

Screening for FIP1L1-PDGFRa Fusion Transcript in Patients
with Chronic Eosinophilia: Single Center Experience

J Priyadharshini, C Ezhilarasi, A Abraham, J Ashok Kumar,

Senthamizhselvi, R Ahmed, B George, V Mathews, A Srivastava,

B Poonkuzhali

Department of Haematology, Christian Medical College, Vellore

632004, Tamil Nadu, India

Introduction: Patients with Chronic eosinophilia presenting with

eosinophilia (1,500/mm3) longer than 6 months duration associated

with organ dysfunction can be classified into either chronic eosino-

philic leukemia or idiopathic hyper eosinophilic syndrome (iHES).

Screening for FIPIL1-PDGFRa mutation is the first step in identifying

chronic eosinophilic leukemias (Tefferi et al., Mayo ClinProc, Feb

2010).FIP1L1-PDGFRa fusion gene is an aberrant tyrosine kinase

(TK) that results as a consequence of a deletion on chromosome 4

[del(4)(q12q12)], with the centromeric breakpoint in FIP1L1 and the

telomeric breakpoint in PDGFRa. Detection of this mutation is clini-

cally relevant because the patients positive for FIP1L1-PDGFRa
fusion transcripts have been shown to have a durable and complete

molecular response to low dose imatinib. We report our experience

with the screening of FIP1L1-PDGFRa in patients with suspected HES

visiting Christian Medical College, Vellore. Patients & Methods:

From May 2005 to July 2011, 95 patients with chronic eosinophilia

were screened for the presence of FIP1L1-PDGFRa fusion gene.

Seventeen of these patients were excluded from the analysis due to

failure to fit into the diagnostic criteria for HES. There were 63 males

and 33 females with the age range of 4–75. Total RNA was extracted

from peripheral blood samples at diagnosis and cDNA was synthe-

sized using Superscript II reverse transcriptase. FIP1L1-PDGFRa
fusion gene transcript was screened by nested RT-PCR using previ-

ously published method (Cools et al., NEJM, 2004). The breakpoints

in FIP1L1 are diverse (introns 7–10), but the breakpoints in PDGFRa
are always in exon 12 (encoding the juxtamembrane region). Results:
Out of the 78 samples, 15 (19.2%) were positive (all were males) for

FIP1L1-PDGFRa fusion gene which was further confirmed using

sequencing of the RT-PCR products. The frequency of FIP1L1-

PDGFRa positive chronic eosinophilia at our centre is comparable to

that of previously published reports. We also screened for mutations in

exon 8 and 17 of the cKIT gene, to rule out systemic mastocytosis

which is the differential diagnosis of iHES and did not detect these

mutations in any of the samples screened. Conclusions: The FIP1L1-

PDGFRa positive cases can be categorized as FIP1L1-PDGFRa
positive CEL and could forego further evaluation based on the WHO

classification (Tefferi et al., Mayo ClinProc, Feb 2010). However, the

FIP1L1-PDGFRa negative cases have to be screened for further clonal

abnormalities including PDGFRb, FGFR mutations and T-cell subset

abnormalities before concluding them as iHES.

Abstract P 304

Flow Cytometric Analysis of CD38 Expression in Chronic
Lymphoid Leukemia

Bargavi Balakrishnan, AA Alex, K Kathirvel, H Babu, R Ahmed,

A Abraham, B George, V Mathews, A Srivastava

Department of Haematology, Christian Medical College, Vellore

632004, Tamil Nadu

Introduction: B cell chronic lymphocytic leukaemia(CLL) is a het-

erogenous disease with a variable clinical course. Diagnosis of CLL is

usually confirmed by flow cytometry (FC) on peripheral blood and

bone marrow aspirates. At diagnosis the cell surface CD38 expression

has been recognized as an adverse prognostic marker and is associated

with IgHV gene rearrangement. Materials & Methods: There is

limited data outside the western literature as to this population of CLL

with CD38+. We undertook a retrospective analysis of patients diag-

nosed on flowcytometry to have CLL at our center from January 2011

to July 2011. Four-color FCI was performed for all patients (n = 160)

by using BD FACS Calibur. Antibodies for CD5, CD19, CD23, CD38,

kappa, and lambda were done for all cases. The atypical cell population

was gated by using different gating strategies like FSC/SSC and CD19/

SSC. Results: The median age of the cohort was 57 years
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(34–83 years). There were 43 (27%) females and 117 (73%) males.

Based on a cut-off value of 20%, CLL patients were categorized into a

CD38 positive (C20%, n = 67) the mean value is 42% (range 20–91%)

and CD38 negative subgroup (\20%, n = 86) the mean value is 7.73%

(range 0.2–19.2%) respectively. Total WBC count was analyzed

between 2 groups CD38+ cohort had a median WBC count of 32,050/

cumm (range 2,800–698,000) and a CD38- cohort had a median WBC

count of 42,300/cumm (range 8,100–528,500). Other baseline clinical

parameters were comparable between these two groups. Conclusions:
44% of newly diagnosed CLL cases at our center were CD38 positive.

This data is comparable with that of reported cases in western literature.

Clinical correlation of this parameter with progression free and overall

survival remains to be studied in our population.
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Abstract P 305

Do Phytohemagglutinin (PHA) Stimulated Peripheral Blood
Cultures have Any Role in Cytogenetic Analysis for Chronic
Myelogenous Leukemia (CML) Patients?

Kamer Singh Rana, MUS Sachdeva, A Sood, P Malhotra1,

N Varma, S Varma1

Departments of Hematology and 1Internal Medicine, Postgraduate

Institute of Medical Education and Research, Sector 12, Chandigarh

160012, India

Introduction: Philadelphia (Ph) chromosome is regarded as a hallmark

of chronic myelogenous leukemia (CML), in the context of chronic

myeloproliferative neoplasm (CMPN).This is important for the pur-

pose of diagnosis and monitoring. The conventional cytogenetic

approach, at times does not yield satisfactory metaphases, and hence,

fails to detect Ph chromosome. Therefore, this study was designed to

evaluate usefulness of Phytohemagglutinin (PHA) stimulated 72 h

peripheral blood lymphocyte culture (PBLC) as a complementary

technique to the standard cytogenetic analysis using unstimulated

samples, for detection of Ph chromosome in CML patients, at diagnosis

and follow-up. Materials & Methods: Cytogenetic analysis was car-

ried out on unstimulated samples [i.e. bone marrow (BM) aspirate,

unstimulated 24 h & 48 h PBLC], and PHA-stimulated 72 h PBLC

preparations. The results were compared in 56 patients. Results: Fifty-

six (11 newly diagnosed and 45 on imatinib therapy) patients had

satisfactory metaphases with Ph chromosome positivity in unstimu-

lated samples. On comparison, all the 11 (100%) newly diagnosed

patients and 39/45 (87%) of the patients on imatinib therapy showed

presence of Ph chromosome in PHA-stimulated samples. Conclusions:
PHA stimulated 72 h PBLC almost always yield good metaphases as

compared to low yield in unstimulated samples and is a dependable

material for conventional cytogenetic analysis at diagnosis and follow

up of CML patients. The results also indicate that T-lymphocytes form

part of the neoplastic clone more often than reported in literature.

Abstract P 306

Cytogenetic and Morphological Characteristics
of Myelodysplastic Syndromes (MDS) with 20q Deletion:
A Report on 19 Cases

Manoj Moni, PP Jain1, A Nancy, R Ahmad, A Abraham,

A Viswabandya, B George, V Mathews, A Srivastava, VM

Srivastava1

Department of Haematology, 1Cytogenetics Unit, Christian Medical

College, Vellore

Introduction: Deletion of the long arm of chromosome 20 (del 20q) is

seen in 3–7% of myelodysplasia (MDS). A solitary del 20q is asso-

ciated with a favourable prognosis in MDS. There are relatively few

analyses of MDS with del 20q. We describe the cytogenetic and

morphological features of 19 patients with MDS and del 20q. Mate-
rials & Methods: Patients with a morphologic diagnosis of MDS and

the 20q seen in the Department of Haematology, Christian Medical

College, Vellore between January 2003 and December 2010 were

included in the study. G-banded karyotypes were correlated with

peripheral blood and bone marrow findings. Results: The del 20q

was seen in 19/537 MDS (3.5%). The median age was 56 years

(range: 17–77 years). We observed a male preponderance (sex ratio

3.75:1). The median haemoglobin was 8.2 g/dl (range 4.2–10.8

g/dl), the median WBC 3.6 9 109/l (range 0.7–9.8 9 109/l), and the

median platelet count was 26 9 109/l (range 9–498 9 109/l). Marrow

findings were: refractory cytopaenia with multilineage dysplasia

(RCMD)—eight (43%); refractory anemia with excess of blasts

(RAEB)—five (26%); MDS unclassified (MDS-U)—four (21%);

refractory anemia with ringed sideroblasts (RARS) and refractory

cytopenia with multilineage dysplasia with ringed sideroblasts

(RCMD-RS)—one (5%) patient each. Trilineage dysplasia was seen in

nine patients, with dyserythropoiesis in 12, dysmyelopoiesis in 11 and

dysmegakaryopoiesis in 13. The del 20q was a solitary abnormality in

seven patients (37%). A single additional abnormality was seen in five

patients (26%) and a complex karyotype in seven (37%). Associated

abnormalities included trisomy 8 (26%), deletion 5q (16%), and

monosomy 7 and deletion 17p (9% each). Solitary del 20q were

associated with RCMD, RARS or MDS-U, while complex karyotypes

were most commonly associated with RAEB or MDS-U. Follow up

details were available for 11 patients, five of whom were alive for over

a year. Conclusions: Our findings are similar to the literature with

respect to the incidence of the del 20q. However, the median age of our

patients is lower than what has been reported in the Western literature

and we did not find the reported association with RARS.

Abstract P 307

Oral Mucositis in Haemopoetic Stem Cell Transplant (HSCT)
Patients

S Sharma, Jyoti Sahani, Roseline, J Kwatra, A Khadwal, P Malhotra,

S Varma

Bone Marrow Transplant Center, Department of Internal Medicine,

PGIMER, Chandigarh

Introduction: Oral mucositis is the most common debilitating com-

plication encountered in haemopoietic stem cell transplant patients. We

hereby present data on mucositis in patients who underwent stem cell

transplant at our bone marrow center. Materials & Methods: A total of
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59 adult patients have undergone HSCT from 2003 to 2011. Data was

analyzed retrospectively from available records of 55 patients (Allo-

genic-22; Autologous-23) and all had undergone high dose

chemotherapy alone as conditioning. There was no documentation of

mucositis in 10/55 cases. Results: Overall incidence was 77% (31/40).

Eighty-six percent of autologous cases (20/23) and 50% (11/22) of

allogenic cases suffered from oral mucositis on an average day +3 post

transplant. 2 cases developed mucositis as early as day-5 and day-4

during conditioning. Mucositis was classified as grade 4 (16%), grade 3

(32%), grade 2 (38%) and grade 1 (22%). Grade 4 mucositis was more

common in allogenic [36% (4/11)] compared to autologous [5% (1/

20)]. Thirteen percent patients (grade 1) were treated with local

application of Boroglycerine + Metrogyl + Clotrimazole mixture and

87% patients (grade C2) required treatment with oral rinses of

Chlorhexidine mouth wash + topicalanaesthetic + sodium bicarbon-

ate solution. Total parenteral nutrition was required in 22% (7/31,

allogenic 4; autologous 1) patients. Mucositis lasted for an average of

9 days (range, 3–18 days). Mucositis was contributory factor in four

deaths in this series. Conclusions: Oral mucositis is most common and

debilitating toxicity in patients undergoing HSCT despite best of the

efforts at maintaining good oral hygiene. It results in prolonged the

hospitalisation, increased overall cost of transplant procedure and also

adds to the morbidity and mortality of patients indirectly.

Abstract P 308

Comparative Assessment of Positivity for Tests
of Antiphospholipid Antibodies in Patients with Clinical
Manifestations of the Antiphospholipid Syndrome (APS)

Sunil Bose, Joseph, J Ahluwalia

Department of Hematology, PGIMER, Chandigarh

Background: APS is characterized by venous and/or arterial thrombo-

sis, recurrent pregnancy loss (RPL) and the presence of antiphospholipid

antibodies. Lupus Anticoagulant (LA), Anticardiolipin Antibody (ACA),

anti-beta 2 glycoprotein 1 (antib2GP1) antibodies are the antibodies

usually employed in laboratory testing for this syndrome. Aim: To assess

the yield of positive tests for LA (by dRVVT, KCT) ACA and antib2GP1

antibody in the diagnosis of APS in patients with RPL, autoimmune

disease and thrombosis. Methodology: Patients referred for APS

screening with the clinical diagnosis of RPL and autoimmune disease

were tested with by dRVVT Kit (Dade Behring) & Kaolin Clotting Time

(KCT). ACA (IgG & IgM) and antib2GPI antibody (IgG & IgM) were

measured quantitatively by ELISA kit (Orgentec GmBH). Results: 934

patients (Age 3–66 years) were screened for APS in the 2-year period

(2010–2011). There was marked female preponderance(M:F:1:8). All

tests were performed on 900 cases. LA had to be deferred in 34 patients

on anticoagulation. 105 (11.7%), 68 (7.6%) and 31 (3%) were positive for

antib2GP1 ACA and LA respectively. A repeat positive test was obtained

in 81, 77 and 45% of the antib2GP1, ACA and LA respectively. dRVVT

test was positive in 6.4% and KCT in 2.1% cases. Conclusions:
Screening for APS was asked more frequently in females, since RPL was

the commonest indication for the test. The LA test though infrequently

positive was most likely to confirm APS in repeat testing. LA by KCT

was less useful in screening for APS.

Abstract P 309

Do We Need a Discard Tube for Coagulation Testing?

Markas Masih, R Goswami, N Kakkar

Special Tests Laboratory, Clinical Haematology, Haemato-Oncology

and Bone Marrow (Stem Cell) Transplant Unit, Christian Medical

College and Hospital, Ludhiana

Introduction: The National Committee for Clinical Laboratory

Standards and various coagulation manuals recommend that while

drawing blood samples for coagulation testing, a discard tube be used.

This is a precaution to ameliorate the effect of tissue thromboplastin

on the clotting time. Few studies have challenged this hypothesis.

Materials & Methods: We conducted a prospective study in the

hematology laboratory of the Clinical Haematology unit in a tertiary

care hospital in North India. Blood samples from 56 healthy volun-

teers were collected in two evacuated tubes containing sodium citrate

as anticoagulant. The first tube was labeled as the discard tube.

Samples were spun at 2,500 rpm for 20 min to obtain platelet poor

plasma. Prothrombin time (PT) and Activated partial thromboplastin

time (APTT) was done on both tubes on a fully automated optical

detection based coagulometer. Tests were done within 1 h of sample

collection using commercial reagents: Technoplastin (ISI = 1.21) for

PT and Dapttin for APTT. Results: Clotting times for the discard tube

were shorter for PT in only 15 (26.7%) of the cases and 20 (35.7%) of

APTT recordings. Pearson’s correlation coefficient for 1st and second

tubes for PT was 0.945 signifying good agreement between the two

samples. The high correlation was maintained (0.953) when the

prothrombin times were converted to INR. Correlation coefficient for

both tubes for APTT was 0.933. Conclusions: There was good

agreement between the PT, INR and APTT values in the discard tube

and the second tube. Use of discard tube is not necessary for coag-

ulation testing.

Abstract P 310

Fluorescent PCR Based Gene Dose Assessment for Detection
of Deletion Mutations in the Factor 8 Gene Among Carriers
of Haemophilia A

G Sankari Devi, ES Edison, A Viswabandya, B George, V Mathews,

A Srivastava, GR Jayandharan

Department of Haematology, Christian Medical College, Vellore

632004, Tamil Nadu, India

Introduction: Haemophilia A (HA) is an X-linked disorder caused

by heterogeneous mutations in the Factor (F) 8 gene. Genetic

diagnosis of HA remains an important and integral part of man-

agement of this condition. Approximately 5% of HA patients have

partial or gross deletions (spanning 0.1–216 kb) in the F8 gene.

Affected males with such deletions can be easily detected by PCR

based methods, but detection of the carrier females is challenging as

qualitative-PCR based assays cannot distinguish deletions of F8 in

heterozygous state. Although methods such as multiplex ligation

dependent probe amplification have been used to characterize such

mutations, this can be technically demanding and laborious. Mate-
rials & Methods: We have developed a simple fluorescent PCR

based gene dosage approach to identify carriers of major deletions

in the F8 gene. Six families (8 proband females) with partial

deletions in F8 gene were studied. Primers designed to amplify

*150–200 bp spanning the deleted regions in F8 gene or Albumin

(ALB) gene and fluorescently labelled were used for the multiplex-

amplification reactions. The amplicons were resolved by capillary

electrophoresis on an ABI 3130 genetic analyser and analyzed by

Genescan and Genotyper software. The ratio of peak area between

the F8 gene and the ALB genes were normalized between the

patient samples and normal controls. Results: Based on this method,

six females (mean ratio = 0.48 ± 0.08) were identified to be car-

riers of haemophilia while two (mean ratio = 1) were normal

(Table 1). Conclusions: This new screening method is simple, rapid

and cost-effective for detection of deletion carriers and will be

helpful in offering accurate genetic diagnosis in families with major

deletions in F8 gene.
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Abstract P 311

Molecular Basis of Severe Factor XIII Deficiency: Seven Novel
Mutations Detected

Sharda Shanbhag, S Shetty, K Ghosh

National Institute of Immunohaematology (ICMR), Mumbai

Introduction: Congenital Factor XIII (FXIII) deficiency is a rare

autosomal recessive disorder affecting 1 in 1–5 million individuals,

with a higher prevalence in countries where consanguineous marriages

are common. It is a serious bleeding diathesis, generally manifested as

umbilical stump bleeding, post-injury prolonged bleeding, intra cranial

bleeding, and spontaneous abortions in women. FXIII deficiency is

usually attributed to mutations in F13A gene, on chromosome 6.

Detection of mutations is very important to study the molecular basis

of FXIII deficiency and for genetic diagnosis in affected families.

Materials & Methods: We analyzed 13 FXIII deficient patients,

diagnosed on the basis of their clinical history, normal screening

coagulation and clot solubility assay. Genomic DNA was extracted by

the phenol chloroform method, and screened for F13A defects by

direct DNA sequencing. 10 of 13 patients had history of primary

consanguinity. Results: 12 mutations were detected in the 13 FXIII

deficient patients, of which 7 were missense (5 novel, 2 recurrent), 3

were nonsense (1 novel, 2 recurrent), and 2 patients showed a novel

single base-pair frameshift deletion (1 homozygous and 1 heterozy-

gous).A large deletion is suspected in another patient because of

repetitive failure of PCR amplification of exon 3. Seven polymor-

phisms were detected in these patients, of which one is novel.

Conclusions: We have identified F13A mutations in all the 13 FXIII

deficient patients, and observed a high heterogeneity in the mutation

profile. The data obtained would assist in establishing a National

Mutation Database, and enable an accurate carrier and antenatal

diagnosis in affected families by direct mutation analysis.

Abstract P 312

A Comparison of Platelet Counts by Beckman Coulter LH750,
Sysmex SF-3000, Horiba ABX-Pentra 120 and Phase-Contrast
Microscopy: The Continuing Relevance of Manual Techniques

Ishwar Bihana, Joseph, V Uppal, SK Sharma, P Sharma,

N Kumar, N Varma

Department of Haematology, Level 5, Research Block A,

Postgraduate Institute of Medical Education and Research, Sector 12,

Chandigarh 160012, India

Introduction: Accurate platelet counts are essential in clinical set-

tings and technologies have evolved from manual microscopy through

automated analyzers to flowcytometric methods. Phase-contrast

microscopy, the former gold standard is now replaced by immuno-

logical flowcytometric RBC/platelet ratios. However, it remains a

useful and economical, though labour-intensive laboratory technique.

Materials & Methods: Sixty-four random K3-EDTA blood samples

were run within 6 h of collection on three automated hematology

analyzers: Beckman Coulter LH750, Sysmex SF-3000 and Horiba

ABX-Pentra 120. Phase-contrast microscopy was performed on all

specimens and blood smear examination was carried out in cases with

low platelet counts by any of the techniques. Results: Close corre-

lation was observed between the automated counts from all three

analyzers (correlation coefficient, r [ 0.9) as well as a reasonable

correlation with the manual count (r = 0.6). On break-up into clini-

cally significant groups, the inter-instrument agreement was excellent

for counts [150 9 109/l (n = 29, r [ 0.9), and moderate for counts

between 50 and 150 9 109/l (n = 23, r = 0.8). At counts\50 9

109/l (n = 12), the LH750 correlated best with manual counts

(r = 0.6). The manual count was significantly higher than automated

one in 10/64 (15.6%) cases, explained by platelet clumping and giant

platelets (pseudothrombocytopenia). The difference was however of

clinical significance in only 5 cases (7.8%). Conclusions: Modern

hematology autoanalyzers yield excellent inter-instrument reproduc-

ibility for the platelet count with convenience and time saving.

However, the presence of clinically significant differences between

the manual and the automated counts in 7.8% of our cases necessi-

tates the maintenance of technical skills for the manual phase-contrast

platelet count in our set-up.

Abstract P 313

Spectrum of Diepoxybutane Induced Chromosomal Breakage
in Fanconi Anemia Patients: Breakage Score Derived from All
Cells and Aberrant Cells

Anil Sood, KS Rana, A Suman, N Varma, D Bansal1, P Malhotra2,

S Varma2

Departments of Hematology, 1Pediatrics and 2Internal Medicine,

Postgraduate Institute of Medical Education and Research,

Chandigarh

Introduction: The definition of exact etiology (inherited versus

acquired) is important for appropriate management of patients diag-

nosed as aplastic anemia (AA). Fanconianemia (FA) is the most

common inherited bone marrow failure syndrome (IBMFS), pre-

senting during childhood or at times later in adulthood. We carried

out this study to document the spectrum of chromosomal breakage

observed in BMFS patients, at PGIMER, Chandigarh. Materials &
Methods: The study included 494 consecutive BMFS patients,

diagnosed as aplastic anemia, from January 2004 to August 2011.

Appropriate phytohemagglutinin (PHA) stimulated peripheral blood

lymphocyte cultures (PBLC), with and without diepoxybutane (DEB)

were set up for patients and 140 age matched controls. Chromosomal

breakage (CB) score was expressed as breaks/all cells analyzed and

breaks/aberrant cells analyzed. Utility of both the scores was com-

pared, for detection of FA patients. Results: Out of a total of 494

BMFS cases, 27 were diagnosed as Fanconi anemia-aplastic anemia

(FA-AA) and 467 as non FA-AA. Range of abnormal metaphases

(with chromosomal breaks) was 0–1, 0–2 and 10–70% in normal

controls, non FA-AA and FA-AA patients respectively. CB scores,

expressed as breaks/all cells analyzed, derived from DEB-treated

preparations of 140 normal controls, 467 non FA-AA and 27 FA-AA

patients were 0.0025 ± 0.0052, 0.0067 ± 0.0112, and 0.930 ± 0.413

Table 1 Identification of carrier status of females with deletions

in F8 gene by gene dosage analysis

Subject

ID

Region of F8

gene deleted

Target

amplified in

F8 gene

Peak

height of

F8 gene

amplicon

Peak height

of ALB

gene

amplicon

Normalised

Ratio

Interpretation

HA309 Del_Promotor-

exon 5

Exon 3

(152 bp)

655 1,007 0.56 Carrier

HA 454 Del_exon2-9 783 1,390 0.48 Carrier

HA 945 Del_exon3-4 6,101 5,513 1 Normal

HA 946 Del_exon3-4 4,550 3,989 1 Normal

HA1466 Del_exon19-

21

Exon 20

(194 bp)

260 490 0.54 Carrier

HA1239 Del_exon23-

26

Exon 24

(198 bp)

330 986 0.41 Carrier

HA1216 Del_exon7-14 Exon 8

(187 bp)

945 1,787 0.46 Carrier

HA1214 Del_exon7-14 990 1,934 0.46 Carrier
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respectively (P \ 0.001). CB scores, expressed as breaks/aberrant

cells analyzed, derived from same 3 groups were 0.0034 ± 0.0065,

0.0088 ± 0.0142, and 3.0111 + 1.302 respectively (P \ 0.0001).

There was no overlap of the breakage scores among 3 groups. Con-
clusions: Presence of an underlying factor determines appropriate

management and prognosis of BMFS patients. In our experience,

Diepoxybutane (DEB) induced chromosomal breakage could effi-

ciently confirm or exclude FA-AA in BMFS patients, using both CB

scores derived from all cells and aberrant cells. International FA

Registry (IFAR) recommends the use of CB score expressed as

breaks/all cells analyzed.

Abstract P 314

Screening of Gene Rearrangements in a-Globin Genes Using
Gene Dosage Analysis

S Eswari, Eunice S Edison, G Sankari Devi, Alok Srivastava,

RV Shaji

Department of Hematology, Christian Medical College, Vellore

Introduction: Genetic rearrangements in the a-globin cluster

involving a1 and a2 result in a globin deletions and multiplications.

Coexistence of a-globin multiplications with heterozygous a-thalas-

semia can cause a thalassemia intermedia phenotype and can

exacerbate the phenotype of homozygous b-thalassemia. The current

PCR based methods cannot identify the exact copy numbers of

a-globin genes and the disease severity depends on the number of

a-globin genes present in these patients. In this report we describe a

rapid and sensitive one step method to detect a-globin copy numbers.

Materials & Methods: Genomic regions from a1, a2 and LIS were

amplified by a multiplex PCR using fluorescently labeled primers.

200 ng of DNA was used as the template and PCR was carried out for

20 cycles. The amplified products were analyzed in ABI 3130 genetic

analyzer and peak heights were calculated using Genemapper software

V.4. The values obtained from the test sample were normalized by

dividing them with those obtained from a control sample. The copy

numbers of a1, a2 were calculated by assigning a value of 1 for LIS

gene and calculating the relative values for the a globin genes. Positive

control samples with known a-globin multiplications were used to

validate this protocol. Results: We used this protocol for molecular

diagnosis in eight patients with severe heterozygousa-thalassaemia.

a-globin triplication was identified in two cases and a-quadruplication

in two cases. We also identified a patient with heterozygousa-thalas-

semia with sevena-globin genes who presented with a severe

thalassemia intermedia phenotype. Conclusions: This protocol can

also be used for detection of deletions involving the a-globin gene

cluster causing a-thalassaemia. To conclude, this gene dosage analysis

method is simple and rapid and can be used widely in all the popu-

lations to detect gross rearrangements affecting a-globin genes.

Abstract P 315

A De Novo Origin of Hemoglobin Hb Hammersmith in an Indian
Patient with Severe Hemolytic Anemia

K Neelakandan, ES Edison, A Srivastava, RV Shaji

Department of Haematology, Christian Medical College, Vellore

Introduction: Unstable haemoglobin disorders are a rare group of

inherited disorders that result from structural changes in haemoglobin.

Mutations in or around the heme pocket destabilize heme binding,

resulting in unstable haemoglobins and they have been found to be

associated with severe hemolytic anemia. Here we describe a case of

unstable hemoglobin, Hb Hammersmith, causing severe hemolytic

anemia in a boy from Tamil Nadu. Materials & Methods: The

patient was a 2 year old boy, who presented with transfusion

dependent anemia since 4 months of age with hepatosplenomegaly

(liver 4 cm; spleen 4 cm). He had marked reticulocytosis (43.5%),

indirect hyperbilirubinemia and elevated LDH levels. The blood

picture was unremarkable but the test for unstable hemoglobin was

positive. To identify the mutations causing this unstable haemoglobin,

we sequenced b globin gene. Results: We identified a T?C change

in the heterozygous state at Codon 42 of b globin gene in the patient.

The mutation produces Hb Hammersmith and it has been reported in

several patients from the Japanese and Caucasian populations. The

nucleotide substitution causes replacement of phenylanine to serine in

heme pocket leading to instability. The denatured proteins precipitate

in the red cells and form Heinz bodies which damage the RBC

membrane causing hemolysis. In addition to instability, this hemo-

globin has also been reported to have low oxygen affinity. As this

haemoglobin is highly unstable, it cannot be detected by chromato-

graphic methods. It has an autosomal dominant phenotype as evident

from our study and previous reports. De novo origin of this mutation

has been reported earlier in an African family. Conclusions: This

case reinforces the benefit of DNA based diagnosis of unstable hae-

moglobins, particularly in patients with severe haemolytic anaemia,

which helps to confirm the exact cause of this disease and provide

appropriate genetic counseling to the family.

Abstract P 316

Hereditary Hemoglobin M: A Report of Two Cases from North
India

Sanjeev Chhabra, J Kaur, R Das, R Goyal1, R Aruna2, A Trehan2,

D Bansal2

Department of Hematology, Postgraduate Institute of Medical

Education & Research, Chandigarh; 1Onc Quest Laboratory, Mohan

Dai Hospital, Ludhiana; 2Department of Pediatrics, Postgraduate

Institute of Medical Education & Research, Chandigarh

Introduction: The designation hemoglobin M is given to a variety of

a, b and c chain hemoglobin variants that show an increased tendency

to oxidation to methemoglobin (Fe+3 state), with consequent cyanosis

or pseudocyanosis. In HbM, a combination of Fe+3 and its abnormal

coordination with the substituted amino acid (e.g. proximal or distal

histidine replaced by a tyrosine residue) generates an abnormal visible

spectrum that resembles, but is clearly different from, methemoglobin

in which the heme iron is oxidized but an associated amino acid

substitution is absent for e.g. Cytochrome b5 reductase deficiency,

Cytochrome b5 deficiency and acquired causes. Inheritance is auto-

somal dominant. Materials & Methods: We present two cases of

HbM that we encountered. Complete blood counts, HPLC, Hb

Electrophoresis, Methemoglobin levels, tests for unstable Hb by Heat

Stability Test and Isopropanol Stability Test, Spectral analysis of

Methemoglobin on automatic scanning spectrometer at 400–700 nm

were performed. Mutation analysis by DNA sequencing of a & b gene

was done. Results: In the first case 1 year 4 months male child and

his father 26 years male and in the second case 40 years male pre-

sented with cyanosis. Case 1: HPLC chromatogram of father and son

revealed HbA peak and high HbA2 peak (falsely elevated) along with

twin peaks at RT 4.82 and 5.05 min for son and at RT 4.81 and 5.06

for father. Spectral analysis for methemoglobin of both father and son

showed shift in peaks at 602 and 492 nm, consistent with HbM pat-

tern. Also tests for unstable Hb by heat stability test and isopropanol

stability test were positive in both father and son. DNA sequencing

pattern in father for a1 and a2 globin genes was normal and the
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sequencing for b globin gene is being carried out. Mother and

grandmother of the son showed normal pattern on HPLC and mother

was negative for unstable Hb. Case 2: HPLC chromatogram showed

increased HbF to 3.9% with an abnormal peak in the HbC window

and degradation of Hb over time. Hb electrophoresis showed pre-

dominantly HbA and streaking of unstable Hb. DNA sequencing

showed at codon 63 of b globin gene there was change of CAT to

TAT i.e. histidine replaced by tyrosine which is a feature of HbM

Saskatoon [b63 (E7) his?tyr]. Conclusions: Hereditary Hemoglobin

M is a rare condition and we have encountered only 2 cases from

2005 onwards. We report the first case of HbM Saskatoon [b63 (E7)

his?tyr] from India. It is important to recognize the pattern of HbM

so that the patients are appropriately diagnosed and counselled.

Abstract P 317

Prevalence of Anemia in Pregnant Nepali Women: A Study
in Dhulikhel Hospital, Kathmandu University Hospital

Surendra Koju, B Joshi, S Shrestha

Department of Pathology, Dhulikhel Hospital, Kathmandu University

Hospital, Nepal

Introduction: Anaemia in pregnancy is a common problem in

developing countries and a major cause of morbidity and mortality.

In pregnancy, anemia has a significant impact on the health of mother

as well as fetus. Knowledge of the prevalence of anemia is important

in developing countries, as it will guide towards the planning of

antenatal care, nutritional supplementation and thereby prevention of

anemia. Materials & Methods: This study evaluated 500 pregnant

females attending the antenatal clinic at Kathmandu University

Hospital, from 1st January 2011 to 30th June 2011. Haemoglobin

level was estimated by standard Cyanmethemoglobin method to

assess the presence of anaemia. Anaemia was defined as haemoglobin

level below 11 g/dl [Centers for Disease Control (1989). CDC criteria

for anemia in children and childbearing age women. Morb Mortal

Wkly Rep: 400–404]. Detailed questionnaires were also filled to get

socio-demographic information about the population studied.

Results: The haemoglobin values ranged from 6.8 to 14.7 g/dl with

an average of 11.4 g/dl. The prevalence of anemia was found to be

35.2%., with mild, moderate and severe anemia in 28.4, 5.6 and 1.2%

cases respectively. Higher prevalence of anemia was observed among

illiterate women, farmers, females with early marriage, multiple

pregnancies and increased gestational order. Conclusions: The

prevalence of anemia in pregnant women was found at a frequency of

35.2%. The haemoglobin values showed relation to socio-demo-

graphic factors. In order to plan effective management, detailed

studies on etiology of anemia among pregnant women of Nepal need

to be carried out.

Abstract P 318

Analysis of Blood Grouping Discrepancies: Tactics
and Techniques

PV Sabitha, Karuna Rameshkumar

Department of Clinical Pathology, St. John’s Medical College

Hospital, Bangalore 34

Introduction: ABO and Rhesus blood group systems are clinically

the most important and relevant for transfusion. A discrepancy exists

when results of red cell tests do not complement that of serum tests.

Materials & Methods: Forward and reverse grouping were

performed on blood samples from inpatients, outpatients and donors

during the study period. ABO discrepancies were studied with their

clinical details to group their discrepancies and resolve them with

suitable steps. Results: A total of 32,435 (patients and donors) who

satisfied the inclusion criteria were included and ABO typed. 119

(0.36%)discrepancies were observed (21 donors and 98 patients). The

problem in donors was more due to expression of weak antigens or

antibody. The problems in patients included clerical errors and

problems of missing antibodies, atypical antibodies, acquired antigens

creating blood group changes and AIHA which was the leading cause

in this study. A problem solving strategy was formulated based on

study which helped to resolve the common discrepancies encountered

in ABO typing. Conclusions: The incidence of ABO discrepancies in

donor population was 21 out of 13,984 (0.15%) and 98 out of 18,451

(0.53%) in patients population. So in general population incidence of

ABO discrepancy is found to be 0.36%. The analysis of root causes

helped to form a problem solving strategy to resolve the

discrepancies.

Abstract P 319

Leuco Reduction of Packed Cells and Platelets: Lessons
from the Present for Future Directions

Arun C Bhattathiri, Karuna Ramesh Kumar, Vanamala A Alwar

Department of Clinical Pathology, St. John’s Medical College

Hospital, Bangalore

Introduction: Non-haemolytic febrile transfusion reactions can be

prevented by leucodepletion. In spite of effective leucodepletion,

presence of platelet derived cytokines will limit the lifespan of

platelets. Materials & Methods: 250 units of packed cells and 250

units of platelet concentrates which were prepared by TACE (qua-

druple bags) were included for the study. Pre leucocyte count was

done by automated cell counter and Neubaer chamber. After sepa-

ration of packed cells and platelets, post leucocyte count was done. As

the number of cells was too low in platelet concentrate, Nagotte

chamber was used for counting cells. After transfusion, occurrence of

NHTFR was watched for and increment of haemoglobin was noted

whenever possible. Results: The leucoreduction was in the range of

45–80% in packed cell preparation and 98–99.7% in platelet prepa-

ration. The reduction in the platelets was achieved, irrespective of the

level of reduction in the packed cell concentrate. However, no inci-

dence of NHTFR was noted in 500 transfusions followed up both in

packed cells and platelets concentrate. Conclusions: Increase in

RANTES level has been noted in Platelets at the end of 5 days in our

blood bank in 11 units. Reduction of residual leucocytes is important

but utilisation of new generation filters or leucodepletion processes

with better performance characteristics may help to reduce specific

leucocyte subsets as well as activation of inflammatory system which

will improve the quality of the component prepared.

Abstract P 320

A Retrospective Analysis of Feedback Forms Collected
from Patients After Discharge in a Hematology: Oncology Unit

Aradhana Fateh Masih, Kulwinder, R Sharma, A Masood,

Deepshikha, MJ John

Clinical Hematology, Haemato-Oncology and Bone Marrow (Stem

Cell) Transplant Unit, Christian Medical College, Ludhiana

Introduction: Feedback is a process in which the effect of an action

is ‘returned’ (fed back) to modify the next action. We report the
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outcomes of feedback forms collected in Haematology-Oncology

unit at a tertiary care center. Materials & Methods: Feedbacks

forms were collected at the time of discharge from the patients from

July 2009 to July 2010. The responses were graded as per Likert

scale (1 = needs improvement 2 = poor, 3 = average, 4 = good

and 5 = excellent). The responses were analyzed by using MS

Excel. Results: 178 feedback forms were collected over a

12 months period and analyzed on 6 different headings. Average

score on overall staff behavior was 4.5 (included a) friendliness b)

courteousness), facilities was 3.7 (included Cleanliness in room,

toilet and ward), Nursing care was 4.8 (included prompt service,

response to call and giving medicines), physician assistant care was

4.5 (included blood sampling and explaining diet plan), junior

doctors care was 4.7 (included response to call and supervision),

consultant care was 4.1 (included explanation of medical problem,

treatment plan and regularity on rounds) 0.98% of patients com-

mented that they would recommend this hospital to others and

would like to utilize the services again. In general comments

majority of patients suggested improvement in toilet facilities.

Conclusions: Feedback forms from the patients helps in accurate

analysis and introspection. This enables the unit to perform better

and deliver quality care. Assuring quality in health care is a priority

for any health care system worldwide.

Abstract P 321

A Study on Work Stress and Professional Satisfaction
Among Haematology-Oncology & Bone Marrow
Transplant Nurses

Sangeetha Samuel, D Gupta, R Naresh, MJ John

Clinical Haematology, Haemato-Oncology and Bone Marrow

(Stem Cell) Transplant Unit, Christian Medical College,

Ludhiana

Introduction: Cancer care professionals work in a stressful envi-

ronment, Job dissatisfaction and stress among nurses can have an

impact on the quality of care. Materials & Methods: Nurse stress

survey (56 items) and Job Satisfaction Survey (36 items) were self-

administered to 19 Haematology—Oncology and Bone marrow

Transplant nurses in CMC Ludhiana. Satisfaction for workplace

characteristics and stress were inquired and graded by Likert scale

(1 = very low to 5 = very high). Results: Majority of the nurses

had moderate stress (63.5%) and the rest had mild stress. Staffing

pattern caused moderate stress in 73.7% mostly among those with

less than 2 years experience. Patient care stress was perceived as

severe in 15.3% while 57.9% experienced moderate stress. Very

few had severe perceived physician related stress (5.3%) and

resources related stress (5.3%), while these resulted in moderate

stress 57.9 and 52.6% respectively. Overall Job satisfaction was

high at 36.8% with only 5.3% was not satisfied with their jobs.

Overall, the mean scores for satisfaction were high for supervisor

(63.2%), rewards (42.1%), co-worker (57.9%), communication

(63.2%) and for workplace characteristics (84.2%). Lowest scores

were found for pay and benefits mean 13.5 ± 3.5 (47.4%), oper-

ating policies and procedures mean 12.8 ± 4.2 (42.1%).

Conclusions: Majority of nurses working at this teaching hospital

had high satisfaction level for workplace characteristics and lower

levels of job stress. Appropriate coping strategies would decrease

work stress and improve professional satisfaction among Haema-

tology-Oncology & Bone Marrow Transplant nurses thereby

improving patient care.

Abstract P 322

A Study to Assess the Relative’s Perception Regarding Disclosure
of Cancer

Priyanka, J Varghese, A Alias, N Kakkar1, C Samuel2, MJ John1

Department of Nursing, 1Clinical Hematology, Haemato-Oncology

and Bone Marrow (Stem Cell) Transplant Unit, 2Department of Social

and Preventive Medicine, Christian Medical College, Ludhiana 141

008, Punjab

Introduction: In India it is estimated that there are 2–2.5 million

cancer patients at any given point of time with about 7–9 lakh new

cases diagnosed every year. In socio cultural setting of our country

relatives tend to be reluctant in disclosing cancer to the patients.

A previous study done on diagnosis disclosure in cancer patients

revealed majority of patients had not been informed about the

diagnosis. Methodology: A study was done in Christian medical

college and hospital, Ludhiana, Punjab. Fifty-first degree relatives of

patients with cancer were interviewed who were admitted in hae-

mato-oncology, medical oncology wards or came to day care centre

for chemotherapy. A structured qualitative interview was conducted

and the data collected was used for analysis and interpretations of

the results. Results: According to the 50 first degree relatives, only

60% of them thought that patients were informed about the diag-

nosis of cancer and rest 40% were not informed about their

diagnosis. 52% of first degree relatives believed that cancer should

be fully disclosed to the patients, 16% opined that it should be

partially disclosed like infection in blood, decreased cell count,

tumor or cyst etc. 32% said that it should not be disclosed at all.

Conclusions: Significant proportion of first degree relatives still

believes in concealment of diagnosis from the patient. This can have

an adverse impact on patients psychological reserve which is

required to cope up with illness and subsequent treatment of the

illness.

Abstract P 323

A Prospective Observational Study to Audit Hand Hygiene
Practice in the Haemato-Oncology Unit

Jaspreet Kaur, A John, N Kakkar1, MJ John1

Department of Nursing, 1Clinical Hematology, Haemato-Oncology

and Bone Marrow (Stem Cell) Transplant Unit, Christian Medical

College, Ludhiana 141 008, Punjab

Introduction: Hand hygiene is critical to the safety of patients in

hospitals and is one of the most important steps in preventing cross

infection in patients. Adherence to recommended practices of hand

hygiene is variable among health care professionals. Materials &
Methods: This prospective observational study was carried out in the

Haemato-oncology ward of a tertiary care hospital. A standard vali-

dated hand hygiene observational tool was used to observe hand

hygiene practice including hand washing, hand rub and use of gloves.

The study was carried out among doctors, nurses and physician

assistants in the haemato-oncology unit. Results: During the study

period, 64 hand hygiene opportunities were observed among health-

care personnel. These included 25 (39.1%) doctors, 22 (34.4%) nurses

and 17 (26.5%) physician assistants (paramedical staff). In 7.8% of

the episodes, no hand hygiene practice was followed by 12% of the

doctors and 11.83% physician assistants. Hand washing was practiced

by 32% doctors, 23.5% of physician assistants and 13.6% nurses.

Hand rub was used by 44% doctors, 31.8% nurses and 17.6%
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physician assistants. Use of gloves was seen in 64% of the doctors,

36% of nurses and 23.5% of physician assistants. However, compli-

ance to hand hygiene guidelines was poor with regards to use of the

practice before and after patient contact. Conclusions: Although hand

hygiene practices were followed in majority of the episodes, the

methodology was not satisfactory. Ongoing education regarding

rationale and correct methodology of hand hygiene practices should

be promoted to reduce chances of cross infection and optimize patient

care.

Abstract P 324

A retrospective analysis of Near Miss Reporting
in a Hematology-Oncology Unit

Deepshikha Gupta, N Massey, A Williams, N Kakkar, MJ John

Department of Clinical Hematology, Haemato-Oncology and Bone

Marrow (Stem Cell) Transplant Unit, Christian Medical College,

Ludhiana

Introduction: Near Misses are unplanned event that haven’t resulted

in injury, illness or damage but has the potential to do so. This type of

reporting is unique because they give us a second chance to correct

dangerous condition before they result in future injury and they also

highlight the importance of safety rules and safety procedures. This is

a zero cost learning tool for safety rather than actual injury. Materials
& Methods: Self filled Near miss reporting forms were collected

from September 2009 to date and analyzed by using MS Excel.
Results: The analysis of 136 near miss forms were done & it was

found that the percentage of errors committed by Doctors were 28.6,

Nurses 38.2, Physician assistants 16.9, Lab technicians 11 & Mis-

cellaneous 0.05. These errors are further categorized and found that

errors related to Medications were 25%, Laboratory 19.11%, Docu-

mentation 14.7%, Blood transfusion 0.095%, Charging for procedures

0.022%, Fluid calculation 0.044%, Dose Scheduled 0.022% &

inability to follow protocols were 19.85%. Conclusions: A key to any

Near miss report is to accept the mistake and submit the report (self-

volunteered) so as to prevent similar incidents in future and give the

opportunity for others to learn from mistakes. This can improve the

quality of care provided in any clinical unit.

Abstract P 325

A Prospective Randomized Comparative Study Between
Transparent and Occlusive Dressings for Central Venous
Catheters

JM George, Sohan Singh1, Deepshikha1, MJ John1

Department of Medical Student, 1Clinical Hematology, Haemato-

Oncology and Bone Marrow (Stem Cell) Transplant Unit, Christian

Medical College, Ludhiana 141 008, Punjab

Introduction: Transparent and occlusive dressings are both being

used for central venous catheters (CVC) as a standard practice in most

centers. We compared both the modalities prospectively. Materials
& Methods: Patients receiving CVCs were randomized into either of

the two occlusive (Group 1) or transparent (Group 2) dressing groups

using a previously generated random sequence. Group 1 got twice a

week dressing and group 2 received once a week dressing. Docu-

mentation of the dressing and evaluation of the site were done and

scored quantitatively. Results: A total of 28 patients were analyzed

(14 in each group) and the mean duration of central line in group 1

was 33 days and group 2 was 17 days. A mean of 8 dressings were

done in group 1 and 3 in group 2 respectively. The incidence of

tenderness, swelling and erythema in groups 1 and 2 were, 7.1, 7.1,

7.1% and 14.3, 21.3, 0% respectively. None of these were statistically

significant. (P = 0.54, 0.28, and 0.309). There were no cases of

warmth at catheter insertion site in either of the groups. In group 2

there was 1 case of suppuration (1/14 = 7.1%). The mean infection

score in group 1 was 0.21 (SD = 0.802) and in group 2 was 0.43

(SD = 0.43). The difference was not found to be statistically signif-

icant (P value = 0.473). Conclusions: Although this study shows no

significant difference between occlusive and transparent dressings,

larger numbers are required to confirm the observation, to derive a

convenient and cost-effective approach.

Abstract P 326

Peer Group Performance Appraisal is an Effective Tool Among
Nurses Working in A Haematology-Oncology Unit

Timy M Thomas, A Masood, S Sharma, A Williams, MJ John1

Department of Nursing, 1Clinical Hematology, Haemato-Oncology

and Bone Marrow (Stem Cell) Transplant Unit, Christian Medical

College, Ludhiana 141 008, Punjab

Introduction: Peer group appraisal of staff nurses is an effective tool

in assessing a person’s performance in the unit. This was done in

Haemato-Oncology and Bone Marrow Transplant Unit, CMC Lu-

dhiana over a period of 2 years. Materials & Methods: The peer

group evaluation of staff nurses were done using Likert type scale

having 5 options of excellent (5), very good (4), good (3), fair (2) and

unsatisfactory (1).Seventeen parameters were used over various

subheadings for assessment among 25 nurses. Each nurse would

evaluate all the other members in the unit he/she is interacting with

and the mean score is calculated. Individual performances were

evaluated and discussed with the person separately. Overall average

of the unit is presented here. Over 2 years, it was observed that

overall unit average on analytical ability, quality of work, emergency

care and initiative remained same at 3.6, 3.5, 3.4 and 3.4 respectively.

Hygiene, support and communication showed a rise from 3.2 to 3.6.

Attitude, patient response, dependability, providing support showed a

rise from 3.5 to 3.6. Judgment, economical use and shift handing over

ability improved from 3.4 to 3.5. Knowledge advanced from 3.4 to

3.6, sharing responsibility increased from 3.5 to 3.7. File maintenance

from 3.3 to 3.5 and interpersonal relationships decreased from 3.6 to

3.5. Results: Overall performance of the unit improved from 3.4 to

3.5 over 2 years. Conclusions: Through this method, the individual

performances can be gauged more accurately and the weakness can be

worked upon for the overall improvement of self. Peer group

appraisal serves as one of the factors of a 360 degree assessment and

can help in achieving the status of a high quality nurse.

Abstract P 327

Characteristic White Blood Cell (WBC) Histogram Pattern
in Acute and Chronic Leukemias: An Aid to the Diagnosis

Ritesh Goswami, M Masih, S Kumar, N Kakkar

Special Tests Laboratory, Clinical Haematology, Haemato-Oncology

and Bone Marrow (Stem Cell) Transplant Unit, Christian Medical

College and Hospital, Ludhiana

Introduction: The use of automated analyzers for the enumeration of

the complete blood count has been increasing. Traditionally, both

laboratory personnel and clinicians lay more emphasis on the

numerical data and the graphical output is largely ignored. In patients

with leukemia, graphical data output can aid in identifying the nature
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of the leukemia. Materials & Methods: We conducted a retrospec-

tive study in the hematology laboratory of the Clinical Haematology

unit of a tertiary care hospital. Numerical and graphical data output

from Mindray (BC 3000 plus) three-part automated hematology

analyzer was reviewed in patients with acute and chronic leukemia

who had a CBC done on the analyzer. Results: The study included 46

cases with acute and chronic leukemia and 6 with related disorders.

(CMPD and MDS). There were 11 cases of acute myeloid leukemia, 3

with ALL, 13 with chronic lymphocytic leukemia (CLL) and 18 with

chronic myeloid leukemia. Five patients had CMPD while there was

one case with MDS. In patients with AML, there was a single aberrant

peak in the WBC histogram in all cases along with elevation of the

mid zone (11.8–38.8%). Cases with ALL showed lymphoid pre-

dominance. Cases with CML showed a wide WBC histogram pattern

in the granulocytic zone signifying increased myeloid precursors.

Midzone elevation was seen in patients with blast crisis. All patients

with CLL showed lymphocytosis with a corresponding dominant peak

in the lymphocyte zone of the WBC histogram. Conclusions: WBC

histogram pattern in leukemias provide valuable information which

along with numerical data can help to pre-empt the diagnosis.

Abstract P 328

Peripheral Blood Stem Cell Collection and Transplantation
(PBSC) Using the Haemonetics Multi Component System Plus
(MCS1)

Anil Edward, I Singh, A Mathew, MJ John

Department of Clinical Hematology, Haemato-Oncology and Bone

Marrow (Stem Cell) Transplant, CMC, Ludhiana

Introduction: The Haemonetics MCS? offers a complete portfolio

for the collection of platelets, red cells, plasma, and combinations of

these. It also offers a range of possibilities for therapeutic apheresis

procedures. There is very little data from India on its use in stem cell

collection. Materials & Methods: Retrospective data were analyzed

on 36 stem cell apheresis in 19 patients who were planned for either

allogeneic and autologous stem cell transplantation. Results: The

Haemonetics Multi Component System (MCS plus) was used to

collect peripheral blood stem cells (36 apheresis in 19 patients). The

average time taken per procedure was 4.08 h, mean processing blood

volume was 6968.6 ml, mean product volume is 225 ml, the mean

MNC % of 0.321%, MNC yield were 2.9 9 108 cells/kg, CD 34% of

0.35% and CD34 yield was 3.77 9 106 respectively. The average

white blood cell count per bag was 211,046/cu mm, platelets

1,367,750/cu mm and Haemoglobin was 1.94 g/dl. Thirteen patients

underwent allogeneic and 6 patients underwent autologous stem cell

transplantation. All of them had engraftment between 14 and 20 days.

One patient is yet to be transplanted. Conclusions: Haemonetics

MCS? as a single-arm, light-weight machine has sufficient capability

to collect PBSC. It can be successfully used in patients undergoing

allogeneic and autologous stem cell transplant with timely

engraftment.

Abstract P 329

An Observational Study to Audit Phlebotomy Practice
in a Tertiary Care Hospital

Shiji Santosh, A Dass, A Williams1, N Kakkar1

Department of Nursing, 1Clinical Hematology, Haemato-Oncology

and Bone Marrow (Stem Cell) Transplant, Christian Medical College,

Ludhiana 141 008, Punjab

Introduction: Phlebotomy is one of the commonly performed

procedures by health personnel. Although standard guidelines exist,

the correct procedure of phlebotomy is not always followed. It is

important that health personnel are aware of this important pre-

analytic variable. Materials & Methods: We conducted this pro-

spective observational study in the Clinical Haematology unit of a

tertiary hospital. Fifty-six phlebotomy episodes carried out by lab-

oratory technologists, nurses and doctors were observed using a

30-point checklist for the correct method of phlebotomy. Pre-phle-

botomy procedures, actual phlebotomy episode and post-procedure

actions were observed. Results: Of the 56 phlebotomy episodes

observed, 37 (62.5%) were carried out by laboratory technologists,

12 by doctors and 7 by nursing staff. Major areas of non-adherence

to standard guidelines were inadequate explanation of the procedure

to the patient (75%), hand washing (0%) and use of gloves (16.1%).

Proper cleaning of the venipuncture site was done only in 21.4% of

the phlebotomy episodes while pressure was applied after the pro-

cedure at the venipuncture site for less 1 min in 53.5% of the

episodes. Needle recapping was done by 83.8% of the healthcare

personnel following phlebotomy. Conclusions: This study has

shown major lacunae in the phlebotomy practice in our unit. Non

adherence to standard recommendations was seen among all

healthcare personnel. There is a need for adequate and ongoing

training of health care professionals in this commonly done

procedure.

Abstract P 330

A Study to Assess the Beliefs of First Degree Relatives About
Genesis of Cancer

Almo Alias, J Varghese, Priyanka, N Kakkar1, C Samuel2, MJ John1

Department of Nursing, 1Clinical Hematology, Haemato-Oncology

and Bone Marrow (Stem Cell) Transplant Unit, 2Department of Social

and Preventive Medicine, Christian Medical College, Ludhiana

Introduction: Although some risk factors for cancer have been

identified, the reason for the genesis of cancer remains to some extent,

unknown. The family’s belief system certainly has an influence on the

person’s opinions and interactions with treatment, coping and

regaining of health and well being. Methodology: A semi structured

qualitative interview was conducted on 50, first degree relatives of

cancer patients after getting informed consent in their regional lan-

guage. The analysis was based on the answers of first degree relatives

to open ended questions related to genesis of cancer. Results: In the

study conducted on 50 first degree relatives of cancer patients, 24%

stressed on life style which includes food, addiction. 24% were

unaware regarding cancer genesis, 18% stated miscellaneous factors

such as tooth extraction, mosquito bite, injury or accident of affected

area, and desi medicine reaction, 12% stressed on hereditary factors,

10% blamed environmental factors which includes consumption of

contaminated water, inhalation of dust, radiation exposure, 10%

psychological factors like stress, family conflicts, death of near and

dear ones, and 2% believed in cultural factors which comprised of

God’s punishment and past sins. Conclusion: The study suggests that

majority of the people believed that their life style has some associ-

ation with the disease acquired, and equal percentage were unaware

regarding cancer genesis, while in some cases, the perception about

cancer genesis is, far from the known medical literature. Miscon-

ception regarding the cancer has a negative impact on compliance and

well being of patients.
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Attitude and Practices Towards Alternative Medicines for Cancer
Treatment
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Introduction: Alternative medicine has become an important feature

of oncology, regardless of geographic region. Given the lack of

information many Indian cancer patients try various alternative

medicines, despite the fact that little is known about their therapeutic

efficiency and toxicity. Awareness of practices to different types of

medicines is very important for targeted educative interventions in the

deficit areas. Methodology: A semi structured qualitative interview

was conducted on 50 caregivers who were above 18 years of age.

Informed consent was obtained in care givers regional language

before conducting the study. Confidentiality was ensured throughout

data collection procedure. The analysis was based on the answers of

relatives to open ended questions related to the use of alternative

medicines. Results: Out of 50 samples collected 86% have heard of

various alternative medicines used for cancer treatment. 14% had no

idea of these therapies. 28% said they believed in alternative therapies

and majority (72%) said they believe only in allopathic medicines.

24% of patients had utilized alternative therapy at some part of

treatment regimen, among these most common were homeopathy

(41.66%) followed by holy water from saints and sadus (33.33%)

0.16.6% utilized ayurvedic medicines and 8.33% utilized desi medi-

cines. 33.3% of patients utilized this treatment before chemotherapy,

33.3% used after chemotherapy, 33.3% used along with chemother-

apy. Conclusion: This gives important information on health

behaviors, attitude and practices among a particular group of people.

This helps us to have a targeted educative intervention on specific

areas that may need clarification.
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Flow Cytometric Detection of GPI Anchored Proteins (CD55 &
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Introduction: Deficiency of GPI anchored proteins (e.g. CD55 &

CD59) in Paroxysmal Nocturnal Hemoglobinuria (PNH) renders

erythrocytes extremely sensitive to complement mediated lysis.

Flowcytometric evaluation of CD55 & CD59 expression on eryth-

rocytes & neutrophils is the preferred technique for quick diagnosis

of PNH. Specific tests for PNH are time and labour intensive and

mostly done by prior appointment, using fresh samples. Aim: study

the effect of storage at 4–8�C, for up to 120 h, on CD55 & CD59

expression on erythrocytes & neutrophils from normal controls and

PNH patients. Materials & Methods: 3.0 ml EDTA anticoagulated

blood from 5 normal controls and 2 PNH patients was obtained.

Standard protocols were followed for labeling of erythrocytes &

neutrophils, with fluorochrome conjugated monoclonal antibodies

(moab) against CD55 & CD59. Fresh blood samples & samples

stored at 4–8�C at 24, 48, 72, 96 & 120 h were processed. ‘Direct

staining’ technique was used for labeling erythrocytes and ‘lyse &

wash’ technique for granulocytes. The data was analyzed on FACS

Canto (BD, USA). Results were expressed as qualitative and semi-

quantitative parameters. Statistical analysis was performed using

Student’s t-test. Results: There was no significant change in

expression of CD55 & CD59 on erythrocytes & neutrophils from

both normal controls and PNH patients, after storage for 24, 48, 72,

96 and 120 h, at 4–8�C (P [ 0.05). Conclusions: Flowcytometric

analysis of CD55 and CD59 expression on erythrocytes and neu-

trophils for diagnosis of PNH can be performed on stored

anticoagulated blood samples as no loss of expression was noted

even after storage for up to 6 days. This would definitely save

precious time for diagnosing or excluding PNH in our patients who

are referred from far off places and often investigated as out-

patients.
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Introduction: Anaemia is a common clinical problem in patients

with chronic kidney disease (CKD). Erythropoietin (EPO) is a hor-

mone synthesized in kidney and is responsible for RBC maturation in

the bone marrow. Since there is EPO deficiency in patients with CKD,

therapy is instituted in these patients who are unresponsive to iron

preparations. We assessed the iron status in CKD patients with

anaemia, generally put on blood transfusion, hematinics or erythro-

poietin (EPO) injections are overloaded with increased ferritin.

Materials & Methods: Over a 6-month period (Jan 2010–June 2010),

a total 1,350 patients came for iron profile out which an analysis of

iron status of 276 patients (20% of total patients) with CKD sent for

investigation was carried out. Fully automated blood cell counts, iron

parameters like serum iron, TIBC, % iron saturation and serum fer-

ritin were carried out. Results: Out of 276 patients, 169 were males

and 97 were females giving a M:F ratio as 1.8:1. Severe anaemic

patients was found in 48 (17%), moderate anaemic patients was found

in 79 (29%) and mild anaemic patients was found in 40 (15%) in

number. Patients taking blood transfusion were 20 and patients on

hematinics were 60 and on EPO were 17 in number. Patients with less

iron status were 48 (17%). Patients with increased serum ferritin

levels were 94 (34%). Conclusion: 276/1,350 patients were referred

cases of CKD giving an incidence of 20%. In our Institute CKD forms

an important group of patients referrals for iron status. Anemia is a

problem in this group and both iron deficiency status and iron over-

load are common problem.
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Introduction: Chemotherapeutic agents are being used more com-

monly in patients with cancers for both curative and palliative

indications. Most chemotherapeutic agents are given through intra-

venous route and on the basis of effects on extravasation are classified

as irritants or vesicants due to their potential to local irritation or

tissue necrosis respectively. This abstract reports two cases of vinca

alkaloid (vesicants) extravasation. Case Report: Case 1: 36 years old

lady who was on maintenance phase (BFM ALL protocol) of acute

lymphoblastic leukemia had extravasation with vincristine. Although

the standard practice is to give it as side push, due to increased arm

fat, the flow was not appropriately evaluated. As patient complained

of pain in the site, immediate warm compression was done. Erythema

appeared on day 2 and peeling of skin from Day 3. It took almost

3 weeks for complete healing to occur. Case 2: 2 years old boy

diagnosed with Langerhan Cell Histiocytosis was on 3 weeks. Vin-

blastine injections and oral steroids when he had an extravasation of

vinblastine. He also had a similar course of events. Inj Hyaluronidase

should be incorporated in the management protocol for vinca alkaloid

extravasation according to most guidelines but it is not freely avail-

able for use. We bring forth the natural course of healing which

occurs with vinca alkaloid extravasation and to reiterate the impor-

tance of side push and checking the flow of saline at all times.

Conclusions: Vinca alkaloid extravasation can be managed non-

pharmacologically with warm compresses and saline dressings in the

absence of Injection Hyaluronidase. It is important to always give

vinca alkaloids by side push.
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Effect on Viability of Hematopoietic Stem Cells (HSCs) After
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Introduction: To ensure minimal damage to the reconstitutive

capacity of HSCs, cryopreservation and the optimal storage condi-

tions are needed. We communicate here our experience on viability of

non-cryopreserved HSCs stored at 4�C and effect on neutrophil and

platelet engraftment. Methods: Data was analyzed for 51 patients (27

autologous and 24 allogeneic).Viability of stem cells was tested by

Trypan blue dye exclusion test on the day of harvest and thereafter

daily during storage at 4�C without any added cryopreservative till

tenth day. For allogeneic HSCTs donor cells were transfused on the

same day of harvesting but for autologous procedure, cells were

infused after 24–72 and 168–192 h of storage (Lymphoid malignan-

cies). Results: 24 Patients underwent single leukapheresis while 27

required two procedures. Mean blood volume processed was

13.55 ± 1.58 liters and mean bag volume was 260 ± 36.6 ml. Mean

mononuclear cells and CD34? cells infused were 7.8 ± 3.14 9 108/

kg and 3.65 ± 2.45 9 106/kg respectively. Post collection effects on

viability of HSCs stored at 4�C was evaluated for ten consecutive

days and our results showed that cell viability was 99 ± 1.0% on the

day of collection and viability was maintained above 90% up to day 4

(96 ± 3.9%) thereafter it slowly declines till day 7 (86 ± 11.2)% and

by tenth day 75 ± 15.3% were still viable. Overall engraftment of

neutrophils and platelets occurred by median 11 (range 9–28) days

and 12 (range 9–22) days respectively. There was no difference in the

days at which neutrophilic and platelet engraftment occurred [allo-

geneic vs. autologous, neutrophils 12.5 (8–22) days vs. 11

(9–13) days; platelet 11 (9–22) days vs. 12 (10–20) days]. Conclu-
sion: In a resource constraint settings, storage of HSCs at 4�C without

cryopreservation is an alternative potential method as it is cheaper,

less demanding and translates into marked reduction in work, costs

and need for expertise for cryopreservation and also avoids cryo-

preservative toxicity in transplant recipients.
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The del 5q in Myelodysplasia in India
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Introduction: Deletion of the long (q) arm of chromosome 5 (del 5q)

is seen in about 15% of myelodysplasia (MDS). MDS with a solitary

del 5q have a favourable outcome. However, when additional chro-

mosomal abnormalities are present, prognosis is poor with early

progression to leukemia, resistance to treatment and short survival.

We describe the cytogenetic changes in MDS with del 5q. Materials
& Methods: Patients with a morphologic diagnosis of MDS and the

del 5q seen in the Department of Haematology, Christian Medical

College, Vellore between January 2003 and December 2010 were

included in the study. G-banded karyotypes were correlated with

peripheral blood and bone marrow findings. Karyotypes were reported

according to the International System for Human Cytogenetic

Nomenclature (ISCN) 2005 and 2009. Results: Sixty of the 537

(11%) patients with MDS had del 5q. The median age was 56 years

(range 3–76). There were 34 males (57%). The median haemoglobin

was 7.2 g/dl (range 2.5–14.2 g/dl), median WBC 4.6 9 109/l (range

0.5–48 9 109/l), and median platelet count, 118 9 109/l (range

5–794 9 109/l).The marrow diagnoses were as follows: 5q- syn-

drome-12; refractory anaemia (RA)-3; refractory anaemia with ringed

sideroblasts (RARS)-1; refractory anaemia with excess blasts

(RAEB)-14; refractory cytopaenia with multilineage dysplasia

(RCMD)-9; RCMD with ringed sideroblasts (RCMD-RS)-4; hypo-

plastic MDS-4; MDS unclassified (MDS-U)-13. Hypolobate

megakaryocytes were noted in 14 patients (23%), dyserythropoiesis

and dysmyelopoiesis in 42 each (70%) and trilineage dysplasia in 29

(48%). The del 5q was solitary in 50% of patients. A single additional

abnormality was seen in 13% of patients while 37% had complex

karyotypes (more than two abnormalities). Most (57%) patients with a

solitary del 5q were adult females (age range: 27–76) and almost half

(48%) had either refractory anaemia or the 5q- syndrome. RAEB and

MDS-U accounted for the majority of patients with complex karyo-

types (68%) or a single additional abnormality (63%). The additional

abnormalities seen were monosomies 7, 17, 20 and 13, trisomy 21 and

deletions 7q and 20q (\9% each). Conclusions: The overall inci-

dence of the del 5q in MDS and its association with additional

abnormalities is similar to the literature. Our findings differ from the

literature with respect to the median age of our patients (lower than in

Western countries but similar to reports from other Asian countries)

and the frequency of the 5q- syndrome (similar to Western countries

but higher than in reports from other Asian countries). This is the first

detailed analysis of the del 5q from India.
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