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followed by an episode of peritoneal
dialysis associated peritonitis: a case report
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Abstract

Background: Hemophagocytic lymphohistiocytosis (HLH) is characterized by excessive activation of the immune
system due to infection, autoimmune diseases, or malignancy. As an aggressive and life-threatening clinical
syndrome, HLH secondary to peritoneal dialysis associated peritonitis (PDAP) has never been reported.

Case presentation: A 34-year-old female peritoneal dialysis (PD) patient was hospitalized for fever, progressively multi-
organ damage (including cytopenias, abnormalities of coagulation and liver enzyme) after an episode of organism-specific
peritonitis. She was refractory to the broad-spectrum antimicrobial agent. Further tests found hemophagocytosis on the
bone marrow examination, and extremely high level of sIL2-R and impaired activity of NK cell. The diagnosis of HLH was
eventually established. After HLH-specific therapy, this patient recovered and discharged.

Conclusions: The present case suggests that clinicians should to be aware of HLH in those patients apparently suspected
with refractory or relapsing peritonitis, especially those accompanied with persist fever, hyperferritinemia, and cytopenias.
HLH-specific therapy and supportive care should be applied without delay.
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Background
Peritoneal dialysis associated peritonitis (PDAP) is a
common complication in peritoneal dialysis (PD) pa-
tients. About 10–20% of episodes would result in treat-
ment failure including peritonitis-related death and
transfer to hemodialysis. Also, severe or recurrent peri-
tonitis is recognized to be associated with ultrafiltration
failure and encapsulating peritoneal sclerosis (EPS).
Hemophagocytic lymphohistiocytosis (HLH), as an ag-
gressive and life-threatening clinical syndrome [1, 2], has
never been reported in PD patients with or after an epi-
sode of peritonitis. This disorder is characterized by ex-
cessive activation of the immune system due to
infection, autoimmune diseases, or malignancy [3], and
leads to uncontrolled hypercytokinemia and multi-organ
dysfunction [4, 5].

In this report, we described a female PD patient suf-
fered from an episode of peritonitis. Her symptom was
once clinically improved after anti-infective therapy,
then developed fever and subsequently progressive
multi-system damage. HLH was suspected and treat-
ment was promptly initiated. After HLH-specific ther-
apy, this patient recovered and was discharged.

Case presentation
A 34-year-old Asian woman presented to the nephrology
department of Peking University First Hospital in Au-
gust 2015 with an over two-week history of intermittent
fever. She had been on continuous ambulatory periton-
eal dialysis for 9 months before admission. The patient
had type 2 diabetes mellitus and initiated insulin injec-
tion five years before. Four months before admission the
hemoglobin A1c level was 6.2%. Besides, she was diag-
nosed as anti-neutrophil cytoplasmic antibody (ANCA)
associated glomerulonephritis three years before and
treated with immunosupressive therapy of corticosteroid,
cyclophosphamide and azathioprine. Except for predini-
sone with a dosage of 2.5 mg (mg) daily, other
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immunosuppressive agents had been discontinued one
year before. She did not smoke, drink alcohol, or use
illicit drugs. Her mother had diabetes mellitus too.
Fifteen days before admission, this patient had suffered

from a fever of 37.5–38 degrees Celsius, and abdominal
pain. Culture of cloudy peritoneal fluid with a high nu-
cleated cell count of 1848/m3 (80% polymorphonuclear
cells (PMNs)) grew Acinetobacter baumanni. She was
diagnosed as PDAP and treated with intraperitoneal
vancomycin (1 g every five day) and oral moxifloxacin,
Clinically improvement was observed within 24 h. Peri-
toneal effluent became clear and nucleated cell count
decreased to 10/m3 within five days. One week before
admission, the patient presented to our emergency room
with a high fever (39–40 degrees Celsius) again. She re-
ported with nausea and anorexia, but without significant
respiratory or abdominal symptoms. Initial laboratory
tests showed significantly elevated C-reactive protein
(CRP, 114 mg/L; reference range < 8mg/L) and procalci-
tonin (PCT, 19.68 ng/mL; reference range < 0.05 ng/mL).
A diagnosis of relapsing peritonitis was naturally sus-
pected. Antibiotic therapy of intravenous meropenem
and moxifloxacin were given immediately according to
the antimicrobial susceptibility results of the last episode
of PDAP. However, the patient did not respond to the
antibiotic therapy. Clinical worsening was evident with a
persistent fever (> 38 degrees Celsius) and symptoms of
heart failure including dyspnea and chest distress.
Infectious causes of fever were thoroughly sought. Re-

peated exam of the peritoneal fluid nucleated cell count
and PMNs showed no abnormal. No signs of bacteria,
fungi or tuberculosis were found in the peritoneal fluid.
Repeated cultures of peritoneal fluid and blood came
back negative. A panel of respiratory viral antibodies
were screened and no significant positive results were
shown. Hypae of Candia albicans in the induced sputum
was found. Chest computer tomography (CT) without
contrast presented large areas of lung consolidation and
ground-glass opacification. Thus, pulmonary fungal in-
fection was suspected and oral voriconazole was added,
although the bronchoscopy later found no significant in-
flammation and culture of bronchoalveolar lavage fluid
(BALF) came back negative including fungi. Immuno-
logical tests showed negative ANCA, The levels of
immunoglobulins and complement components had no
obvious abnormalities. Abdominal and pelvic CT with
contrast had no significant findings. The serological
tumor markers were unremarkable.
On admission, the vital signs were as follows: temperature

38 degrees Celsius, respiratory rate 20 breaths/minute, blood
pressure 130/80mmHg, saturating 94% with supplementary
oxygen through a nasal cannula at 4 L/min. Physical examin-
ation found no skin rash or enlarged lymph node. Breath
sound was lower in both lungs. On abdominal exam, she

was found abdominal distention with weak bowel
sounds probably due to hypokalemia (serum potassium
2.0 mmol/L), but no hepatosplenomegaly. There was mild
pitting edema bilaterally in the lower limbs. The patient
switched to continuous vena-venous hemofiltration (CVVH)
and the symptoms of heart failure improved. However, fever
persisted without any response to antibiotic therapy. Mean-
while, we observed the pancytopenia, progressive decrease
of fibrinogen, as well as elevated liver enzymes (Table 1).
Pulmonary infection was initially suspected but was

later ruled out. Firstly, the patient had no specific symp-
toms of pneumonia, including coughing and sputum.
The symptoms of dyspnea and chest distress were prob-
ably due to the acute heart failure, since these symptoms
improved soon after CVVH therapy. Secondly, repeated
chest CT (five days after the first chest CT) showed both
lung consolidation and infiltration mostly absorbed. This
dramatic change of chest image was more likely caused
by heart failure, rather than pulmonary infection. Drug
fever was also considered since the patient had adminis-
trated variety antimicrobial agents during the period.
However, drug fever could not explain the deterioration
of the clinical status and lab index. Further biochemical
serum tests showed highly elevated ferritin (15,043.2 ng/
ml). A bone marrow aspiration showed the presence of
hemophagocytosis (Fig. 1). The HLH was suspected.
Further molecular testing indicated low natural killer cell
activity (11.16%, reference range 15.1–26.9%) and high
levels of soluble interleukin-2 receptor (sIL2R, > 44,000
pg/mL, reference range < 6400 pg/mL), which added to
fever, cytopenia, hypofibrinogenemia, increased ferritin
and the presence of hemophagocytosis in bone marrow,
met the criteria of HLH [6].
Intravenous methylprednisolone (Medrol) was admin-

istrated at a dosage of 40 mg daily. The general condi-
tion of the patient improved dramatically including the
disappearance of nausea and abdominal distention. Fever
subsided after the first dose of Medrol and the body
temperature remained normal afterwards. The levels of
CRP and PCT gradual dropped to normal range (Table 1).
However, lab results still showed rapid decline of neutro-
phil count (minimum 0.5 × 109/L), PLT count (minimum
34 × 109/L), and fibrinogen (minimum 1.05 g/L) during
the next week (Fig. 2), whereas the other coagulation pa-
rameters (prothrombin time, activated partial thrombo-
plastin time) were all within the normal range. The dosage
of Medrol increased to 40mg twice a day, and cyclosporine
was then administrated with target plasmatic levels between
100 and 200 μg/L, together with supportive treatment of
intravenous immunoglobulin, fibrinogen, and fresh frozen
plasma transfusion. We observed a gradual improvement
of cytopenia and coagulopathy (Fig. 2). The patient was dis-
charged and continued the maintain-phase treatment of
HLH on a regimen of oral prednisolone and cyclosporine.
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The full course of glucocorticoid and cyclosporine was 12
weeks referring to the HLH-2004 protocol [7]. After dis-
charge, the patient went on intermittent hemodialysis in our
hemodialysis center. The laboratory tests were taken every
3–6months. The latest lab results (June 2018) showed nor-
mal complete cell count (white-cell count 5830/mm3,
hemoglobin 11.5 g/dL, platelets 138,000/mm3). The levels of
ferritin and CRP were also in the normal range (123.5 ng/ml
and 3.04mg/L, respectively). Until now, no recurrence of
HLH was observed.

Results and conclusions
To the best of our knowledge, we report the first case of
HLH following an episode of PDAP. Our case suffered
from an episode of organism-specific peritonitis shortly
before the exacerbation of illness. No signs of relapse of
peritonitis and acute abdomen complications were ob-
served after the recurrence of fever. She was refractory to
the broad-spectrum antimicrobial agents with presenta-
tions of hyperferritinemia, and progressively multi-organ
damage including cytopenias, abnormalities of coagulation

and liver enzyme. Hemophagocytosis was detected on the
bone marrow examination. Those signs made the clinical
suspicion of HLH. Further molecular testing found the ex-
tremely high level of sIL2-R and impaired activity of NK
cell. The diagnosis of HLH was eventually established ac-
cording to the HLH-2004 protocol [7].
The HLH is broadly divided into primary HLH and ac-

quired HLH [8]. Primary HLH mainly affects infants, which
is caused by genetic mutations impairing the cytotoxic
function of natural killer and cytotoxic T cells [9, 10]. Ac-
quired HLH generally affects adolescents and adults and
has remarkable increased incidence over the past decade
[11]. Infection, especially Epstein-Barr viral infection, is a
common trigger of acquired HLH [12]. Although less com-
mon, HLH which occurs in patients with bacterial infection
has also been reported [11, 13]. Our case developed HLH
during the therapy of an episode of bacterial peritonitis.
Further extensive assess excluded other infectious patho-
gens, the relapse of AASV, underlying malignancy especially
lymphoma, as well as drug fever, which were potential trig-
gers of developing HLH in our patient. Finally, we speculate
that this episode of PDAP acted as a trigger of developing
HLH. In addition to the external triggers, genetic defect has
also been reported in few adult HLH patients [14, 15].
Whether our case had the genetic predisposition of devel-
oping HLH is unclear. The patient declined the genetic
testing due to the expensive cost.
In HLH patients, the uncontrolled activated CTLs, NK

cells, and macrophages result in the excessive secretion
of multiple inflammatory cytokines, in terms of “cyto-
kine storm”, and eventually lead to the tissue damage
and multi-organ failure [4, 16]. Clinically, sIL2-R and
NK function are important objective markers of in-
creased T cell activity and impaired cytotoxic function,
respectively. Whereas the notably elevated ferritin level
reflects the excessive activation of macrophages and
hypercytokinemia. Early recognition, immediately inter-
vention and search for the underlying triggers are essential

Table 1 Laboratory data

5 days before
admission

On admission 3 days after
admission*

7 days after
admission

14 days after
admission

Before
discharge

Reference
range

White-cell count (per mm3) 4700 2900 2700 2100 4200 5200 3500–9500

Hemoglobin (g/dL) 8.5 8.6 7.3 10.8* 8.2 10.1 13–17.5

Neutrophil (per mm3) 4260 2400 2330 1200 3200 3400 1800–6300

Platelets (per mm3) 123,000 75,000 60,000 34,000 91,000 155,000 125,000–350,000

Alanine aminotransferase (U/liter) 15 69 75 156 25 10 7–40

Fibrinogen (g/L) 3.34 2.4 2.05 1.05 1.72 2.22 2–4

C reactive protein (mg/L) 114 80 79.4 16.8 4.33 2.1 < 8

Procalcitonin (ng/ml) 19.68 5.243 / 0.975 0.338 0.136 < 0.05

Ferritin (ng/ml) / 15,043 / 4729 1177.3 416 11–306

*Initiation of intravenous methylprednisolone
#After transfusion of red blood cells

Fig. 1 The bone marrow showed the presence of hemophagocytosis
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for the outcome of those HLH patients. In the phase of
initial therapy, the purpose it to control the overactive im-
mune system and to halt the underlying trigger. Gluco-
corticoid is always included as the first-line regimens,
irrespective of the cause. Other immunosuppressive
agents are selectively involved, including etoposide, cyclo-
sporine, methotrexate, cyclophosphamide [11, 12]. Sup-
portive care is as essential for the opportunistic infection,
coagulopathy, as well as multiple organ damage [5, 11]. In
the infection-associated HLH, the intravenous immuno-
globulin (IVIG) is clinically preferred [17].
In our case, the intravenous Medrol was initiated im-

mediately after admission and the temperature dropped
to normal dramatically on the first day of Medrol. How-
ever, progressive cytopenias, liver function abnormality,
and coagulopathy continued. Since further assessment
confirmed the diagnosis of HLH, we speculated that the

uncontrolled immune activation of HLH had not been
completely suppressed by the Medrol alone. Thus, the
dose of Medrol was doubled and cyclosporine was then
added. In addition, supportive cares including transfusions
of blood components, IVIG, and CVVH were simultan-
eously implemented. After above treatment strategies, the
damage of multi organs gradually improved. Subsequently,
the plasma levels of ferritin and sIL2-R significantly de-
clined 4 weeks after the initiation of HLH-specific therapy
(sIL2-R 8493 pg/mL (reference range < 6400 pg/mL) and
ferritin 416 ng/ml; respectively). Without therapy, the
mortality of patients with HLH is high, especially for the
primary HLH. For the adult HLH, the prognosis were het-
erogeneous. One retrospective analysis described 162
adult patients and reported that the overall mortality was
42% [2]. Mortality rate was generally lowest in auto-
immune diseases followed by infection-associated HLH

Fig. 2 The trend graph of hemogram and fibrinogen after admission. The count of Platelets (PLT) (Gray curve) and neutrophil (Black curve) were showed
in the upper panel; The level of fibrinogen was showed in the lower panel. Treatments include the initiation of intravenous methylprednisolone (Medrol),
the dosage increase of Medrol, and the initiation of oral cyclosporine (arrows). PLT: platelets; Medrol: methylprednisolone
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[18]. Malignancy-associated HLH (especially T cell lymph-
omas) was proven one prominent adverse prognosis
marker. Other risk factors included older age, as well as
some markers of disease severity (e.g, decreasing platelet
count, highly elevated ferritin) [18]. For our patients, earl-
ier diagnosis and timely disease-specific immunotherapies
might explain the benign prognosis.
In our patient, the HLH developed after the improve-

ment of an episode of peritonitis. It was speculated that
the cytokine cascade in the process of HLH may not be
inhibited despite the infectious trigger has been con-
trolled. This feature was similar to the development of
peritoneal dialysis related EPS, which was a rare but se-
vere complication of peritoneal dialysis characterized by
progressively peritoneal thickening, intraperitoneal fibro-
sis, and encasement of bowel loops [19]. The peritoneal
inflammation and fibrosis of EPS could not be stopped
by the cure of peritonitis [20]. The underlying pathogen-
esis of HLH in PDAP patients need to be searched in
the future.
To our knowledge, HLH secondary to an episode of

PDAP has not been reported yet. Clinicians should to be
aware of HLH in those patients apparently suspected
with refractory or relapsing PDAP, especially those ac-
companied with persist fever, hyperferritinemia, and cy-
topenias. HLH-specific therapy and supportive care
should be applied without delay.
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