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Abstract
Background: In recent years increased number of atypical manifestations of dengue fever in children has
been reported. Many infections can trigger hemophagocytosis and is often misinterpreted as sepsis with
multi-organ dysfunction (MODS). Dengue virus is recognized as a trigger for infection associated
hemophagocytosis.
Case Report: A 2 year 11 months old male child presented with history of fever and decreased oral intake
since 2 days. Child had signs of severe shock, hepatospleenomegaly with decreased air entry in bilateral
lower lung fields on systemic examination. Blood investigations showed thrombocytopenia, leucopenia,
negative crp, severely deranged coagulation profile, elevated liver enzymes, dengue NS1 and IgM ELISA
positive and high ferritin levels. In view of the above presentation, possibility of secondary hemophagocytic
lymphobhistiocytosis (HLH) due to dengue infection was considered. Bone marrow aspiration showed
histiocytosis with hemophagocytosis. Child met the diagnostic criteria of HLH (2004) and was started on
injection dexamethasone according to HLH protocol. Child clinically improved and was discharged on oral
dexamethasone.
Conclusion: We would like to emphasise that high level of suspicion is required in diagnosing secondary
HLH and it should be considered in the early part of dengue infection if child presents with cytopenias,
hyperferritinemia, splenomegaly and MODS.
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manifestations of dengue fever have been reported,

Introduction

Dengue fever is a vector borne illness spread
through aedesaegypti mosquito, is endemic to India
and present with a spectrum of clinical
manifestation ranging from self-limiting febrile
illness to life threatening shock, severe bleeding
manifestation and multi organ failure™?) |n
recent years, increased number of atypical

some of which are severe and associated to with
high mortality™!.

Hemophagocytic lymphohistiocytosis (HLH) is an
aggressive and life threatening disease due to
excessive immune activation. HLH is characterized
by excessive secretion of cytokines by the activated
macrophages leading to organ failure, dysregulation
of natural Killer cells and cytotoxic T lymphocytes,
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along with activation and proliferation of histiocytes
and uncontrolled hemophagocytosist™. HLH can be
primary, caused by gene mutation or secondary due
to autoimmune disease, haematological malignancy
and infection, both share a high mortality rate unless
appropriate treatment is given®. Virus-associated
hemophagocytic syndrome is characterized by
histiocytosis with marked hemophagocytosis in the
setting of systemic viral infection which carries high
mortality if left untreated. Many infections can
trigger  hemophagocytosis and is  often
misinterpreted as  sepsis  with  multiorgan
dysfunction which has high mortality. Dengue virus
infection is recognized as trigger for virus-
associated hemophagocytosis in the recent years ¢
)]

We describe a case of 2years 11months old child
with severe dengue fever, who developed
hemophagocytosis on day 3 of illness which is
atypical presentation of secondary HLH.

Case Report

A 2 years 11month old male child with history of
fever since 2 days and decreased oral intake since 2
days, was admitted in a nursing home and was
referred to our hospital in view of thrombocytopenia
and shock. Child came to our emergency room with
shock, on examination child was afebrile,
peripheries were cold and cyanosed, hypotensive,
low pulse volume and saturation was 92% in room
air. Child had hepatosplenomegaly with decreased

Table 1: Trend of Laboratory Results

air entry in bilateral lower lung fields on systemic
examination. Child was resuscitated with IV
crystalloids, started on oxygen and other supportive
measures. In view of persistent shock child was
started on colloids (20% albumin) and inotropic
support. Blood investigations showed
thrombocytopenia, leucopenia, negative crp,
severely deranged coagulation profile, elevated liver
enzymes, dengue NS1 and IgM ELISA positive,
elevated LDH(2237 I1U/L), normal triglycerides
(57mg/dl), urea was high(83mg/dl) ,normal
creatinine, low fibrinogen level(154mg/dl) and high
ferritin levels (Table 1). On further investigations-
USG abdomen and chest showed
hepatospleenomegaly, massive ascites, B/L pleural
effusion and blood culture showed no growth. In
view of cytopenias, deranged coagulation profile,
splenomegaly and high ferritin levels possibility of
secondary HLH due to dengue infection was
considered. Bone marrow aspiration showed
histiocytosis with hemophagocytosis (Figure 1).
Child met the diagnostic criteria of HLH (2004) and
was started on injection dexamethasone according
to HLH protocol. Chid clinically improved over the
next 6days of hospital stay, platelets gradually
increased, LFT and coagulation profile normalised,
transaminases decreased and child was discharged
on tab dexamethasone to continue as per HLH
protocol.

Day of Ilness 2 3 5 6 7 1% Follow Up
Platelet 24000 12000 20000 27000 70000 115000 148000
Hematocrit (%) 40 32 24 21 20.4 20.0 22.6
Hemoglobin (g/dl) 10.5 7.1 7.3
WBC count (cells/mm?) 8100 10200
APTT (sec) 54.7 47.3 37.7 30.9

PT (sec) 23.4 21.3 16.7 13.4

INR 2.003 1.816 1.41 1.12

SGOT (IU/L) 642 1110 5091 2981 1465 862 95
SGPT (IU/L) 226 468 1808 1385 1094 913 499
Ferritin (ng/ml) 7587 152
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Figure 1: Bone morrow aspiration showing
hemophagocytosis, engulfing of lymphocyte and
platelets. May Grunwald Giemsa stain, 10X100x”.

A. Molecular diagnosis consistent with HLH
associated mutations (example: PRF1, UNC13D,
STX1letc) OR

B. Fulfilment of five out of eight criteria below:
1.Fever(>38.5*C)
2.Splenomegaly
3.Peripheral blood cytopenia, with at least two of

the following: hemoglobin<9g/di(for infants
<4weeks,  Hemoglobin ~ <10g/dl);  platelets
<100,000/microL ; absolute neutrophil count
<1000/microL

4.Hypertriglyceridemia (fasting
triglycerides >265mg/dl) and/or
hypofibrinogenemia (<150mg/dl)
5.Hemophagocytosis in bone marrow, spleen,

lymph node or liver.

6. Low or absent natural killer cell activity.

7. Ferritin >500ng/ml

8. Elevated soluble CD251: 2 standard deviations
above age adjusted laboratory specific norms.

Discussion

Hemophagocytic lymphohistiocytosis is a rare,
potentially fatal hyper inflammatory disorder due to
excess immune activation and usually presents as
prolonged fever and severe sepsis like syndrome®.
Primary HLH (familial HLH) is caused by gene
mutation and secondary HLH (sporadic, acquired
HLH) is associated with connective tissue disorders,
malignancy and infections.

A variety of infections including viral, bacterial,
fungal or parasitic can trigger secondary HLH.
Most common cause of viral induced secondary
HLH is Epstein-Barr virus®, however one study
from India found dengue virus as the most common
cause of secondary HLH in India®®. HLH primarily
is a pediatric syndrome with infants being
commonly affected and highest incidence among
infants less than 3months of age. The male-to-
female ratio is almost 1:1.Although HLH is more
common in children, it can affect any age group!®.
Earlier literature shows lower incidence rates
reflectling many cases being underdiagonised. A
older case series from 1970 reported an incidence of
1.2 children per million per year!¥ and a another
HLH study from Texas pediatric hospital
documented an incidence of 1 in hundred thousand
children below 18 years’®. A recent case study
estimated incidence to be 1 in 3000 admitted
children to a pediatric tertiary care hospital which
reflects to several cases per center per yeart*?,
Virus-associated hemophagocytic syndrome
presents with non specific clinical features like
fever, hepatospleenomegaly and lymphadenopathy
with  typical laboratory findings such as
bicytopenia/pancytopenia, hypertriglyceridemia,
hypofibrinogenemia, hepatic impairment with
coagulopathy, elevated triglycerides, LDH and
ferritin. Diagnosis is confirmed by bone marrow
examination demonstrating hemophagocytosis. Due
to varied clinical and laboratory findings are
associated with HLH, the Histiocytic society has put
forth the HLH diagnostic criteria in 1994 which was
updated in 2004 (Table 2). According to the criteria,
either a molecular diagnosis or 5 out of 8
parameters should be met to arrive at a diagnosis of
HLHM,

HLH is considered in the differential diagnosis
when there is history of prolonged fever (>7days),
hepatospleenomegaly and cytopenial®. High level
of suspicion in diagnosing and early institution of
treatment may result in good outcome, especially in
infection associated HLH where there in in adequate
response to general supportive care and whenever a
proven definitive therapy is not available for the
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underlying disease process. Our patient is an
unusual case where clinical deterioration inspite of
general supportive care occurred on day 3 of illness,
clinical and laboratory findings prompted us to
think of secondary HLH or malignancy. Confirming
hemophagocytosis in bone marrow examination and
early institution of corticosteroids resulted in
clinical improvement of our patient.

Conclusion

HLH is an aggressive and life threatening disease
with high mortality if treatment is delayed. Our
patient developed secondary HLH on day 3 of
illness corresponding to the early leaky phase of
dengue infection which is atypical. We would like
to emphasise that high degree of suspicion is
required in diagnosing secondary HLH and should
be considered in the early part of dengue infection if
child presents with cytopenias, hyperferritinemia,
splenomegaly and MODS.
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