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Hemophagocytic syndrome (HPS) is a reactive dis-
order of the mononuclear phagocytic system, character-
ized by benign, generalized histiocytic proliferation, with
marked hemophagocytosis in bone marrow!. Generally,
HPS has been related with hematologic diseases, autoim-
mune diseases, or with various infections!. There are
plenty of reports on hemophagocytic syndrome associ-
ated with Plasmodium falciparum monoinfetion?=, but
reports on the association with P. vivax monoinfection
are very scanty®~!4. In most of these case reports, the di-
agnosis was made by peripheral blood smear (PBS) and
rapid diagnostic test (RDT) without molecular diagnos-
tic confirmation. Thus, there are always chances of spe-
cies misidentification and missing the mixed infection
thereby lacking authenticity. In this case report, the spe-
cies diagnosis was confirmed by polymerase chain reac-
tion (PCR) and possibilities of other diseases were ruled
out by stringent laboratory and biochemical investigations
to establish the firm association of hemophagocytic syn-
drome with P. vivax monoinfection.

Case report

On March 28, 2012, a female child was admitted with
history of high grade fever with chills and rigor, emesis
and abdominal pain since last seven days to the De-
partment of Pediatrics, S.P. Medical College, Bikaner,
Rajasthan, India. She had history of epistaxis and her
parents also noticed petechiae spots on trunk and extremi-
ties since Day 1. There was no history of weight loss,
bone pain, seizure, frequent infections, previous blood
transfusion and any contact of tuberculosis. Past medical
history and family history were also unremarkable. On
physical examination, there was severe pallor, icterus,
petechial spots, palpable cervical lymph nodes and
hepatosplenomegaly (spleen 5 cm below the left costal
margin). Vital signs were 100/60 mm Hg of blood pres-
sure, 108/min of pulse rate, 36.9°C of temperature,
and 26/min of respiration rate. Hematological findings
revealed hemoglobin 5.2 g/dl, total leukocyte count

2100/mm?, differential leukocyte count: 41% polymor-
phs, 53% lymphocytes, 3% monocytes, 3% eosinophils,
and platelet count: 16,000/mm?3, hematocrit 22.6%,
peripheral smear showing pancytopenia with all stages
of P. vivax (density 8000/mm?) (Fig. 1).

The RDT results, based on the detection of species-
specific Plasmodium lactate dehydrogenase (LDH)
(OptiMal test; Diamed AG, CressiersurMorat, Switzer-
land) and histidine rich protein-2 (HRP-2) (Falcivax test;
Zephyr Biomedical Systems, Goa, India), were positive
for P. vivax and negative for P. falciparum. The PCR
study targeted against the 18S ribosomal RNA gene of
the parasite and used 1 genus-specific 5" primer and 2
species-specific 3’ primers in the same reaction mixture,
confirmed the P. vivax monoinfection. The details are
described in our previous studies'>.

Abnormal liver function tests were as follows: aspar-
tate aminotransferase, 104 IU/L (reference: 5-45 IU/L);
alanine aminotransferase, 106 IU/L (reference: 545 U/
L); total bilirubin, 3.3 mg/dl (reference: 0.2-1.13 mg/dl);
and alkaline phosphotase, 856 IU/L (reference: 122-378
IU/L). Other investigations, results were as follows:
serum ferritin level, 1070 ng/ml (reference: 15-332
ng/ml); fasting triglyceride levels, 297 mg/dl (reference:
30-160 mg/dl); serum fibrinogen levels, 102 mg/dl
(reference: 233-496 mg/dl); and D-dimer assay, 25.7
pg/ml (reference: <1 pg/ml). Prothrombin time, activated
partial thrombin time, renal function test, serum
electrolytes and glucose-6-phosphate dehydrogenase
enzyme levels were in normal range. Ultrasonography of
the abdomen showed enlarged liver and spleen (12 cm).
Immunohistochemistry including natural killer (NK)
cells activity, soluble IL-2 and soluble CD25 measure-
ment could not be done due to non-affordability by the
patient.

Repeated culture (BACTEC- ALERT) of blood, urine
and stool, and relevant serology tests for typhoid, Lep-
tospira, rickettsia, hepatitis A/B/C viruses, HIV, infec-
tious mononucleosis, dengue infection and fungal infec-
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tion were all negative. Bone marrow was examined due
to pancytopenia. Bone marrow aspirate smears showed
normal cellularity and myeloid/erythroid ratio, adequate
numbers of megakaryocytes/granulocytes/erythroid cells
and sufficient hemosiderin particles. Intracellular para-
sites were rare but prominent hemophagocytic histiocytes
were seen (Fig. 2). Diagnosis of malaria-associated HPS
was made.

The child was treated with i.v. artesunate 2.4 mg/kg
stat at 12 h, 24 h and then once daily for 2-days and then
with oral artemether and lumefantrine for 3-days.
Primaquine was given for 14 days as radical treatment.
On Day 3, hematological findings were: hemoglobin 7.6
g/dl; total leukocyte count 7,600/mm?3; platelet count
146,000/mm3 and peripheral smear showing disappear-
ance of P. vivax. After 14 days of antimalarial medica-
tion, the child was discharged in hemodynamically stable
state. Serum ferritin level and fibrinogen level were nor-
malized during follow up.

Pancytopenia in a febrile patient may be the manifes-
tation of bone marrow suppression induced by aplastic
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Fig. 1: Peripheral blood smear showing ring and schizont stages of
P. vivax.
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Fig. 2: Bone marrow aspiration smear showing hemophagocytosis
(Leishman stain).

anemia, hematologic malignancies, metastatic cancer,
infection, and or inflammation'®. HPS, a rare cause of
pancytopenia and fever, results from impaired functions
of natural killer and cytotoxic T-cells and augmented
activities of lymphocytes and histiocytes induced by
overexpressed inflammatory cytokines such as tumour
necrosis factor-o (TNF-a), interferon-y (IFN-y) and mac-
rophage colony stimulating factor (M-CSF), soluble
IL-2 receptor, IL-1 and IL-6, resulting in monocyte
activation and leading to phagocytosis of hematopoietic
cells'9-20, Strikingly high levels of these cytokines have
been observed in patients with malaria and could trigger
HPS initiation!’-!8. Our patient presented with fever,
hepatosplenomegaly, pancytopenia, hyperferritinemia,
hypertriglyceridemia, hypofibrinogenemia and hemo-
phagocytosis in the bone marrow, fulfilling the diagnos-
tic criteria for HPS!7-18,

Severe P. vivax malaria has been recently reported in
pediatric age from this community'®. After extensive lit-
erature search, our case is the first PCR confirmed P. vivax
associated HPS in childhood age. The etiological role of
P. vivax monoinfection is suggested by the confirmation
of species by PCR, ruling out the possibilities of other
concurrent disease by scientific pattern and the total clini-
cal and haematological recovery after antimalarial treat-
ment. HPS is one of the causes of pancytopenia in these
infections. Bone marrow examination is not usually un-
dertaken for the purpose of diagnosis of malarial infec-
tion. Therefore, it is difficult to determine the prevalence
of malaria complicated by HPS.

HPS could play a role in the pathogenesis of cytope-
nia observed during Plasmodia infestation. As its fre-
quency has not been systematically studied during ma-
laria, it is difficult to assume its pathophysiological
consequences on prognosis. We recommend a marrow
examination in malarial cases with severe or persistent
decrease in hemoglobin or pancytopenia. However, it
could be implicated in life-threatening complications due
to the infection by Plasmodium species, justifying fur-
ther studies on this syndrome to reduce disease burden.
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