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Dengue Fever Complicated By Hemophagocytosis — A Difficult To Manage Case
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Abstract: Dengue fever, which is transmitted by the mosquito Aedes aegypti is a common acute viral febrile illness, affecting 390 million people
worldwide every year. It is endemic in several countries. Although the usual presentation is that of a self-limiting illness, its complications are
protean. Infection Associated with Hemophagocytic Syndrome (IAHS) is a rare and fatal complication of dengue fever. It should be suspected in a
patient with fever beyond seven days, associated with hepatosplenomegaly, hyperferritinemia, worsening cytopenias and development of
multiorgan dysfunction(MOD). We report a 19-year-old female, who presented with an acute febrile illness and was diagnosed with primary
dengue fever. Despite appropriate supportive therapy, she worsened clinically during the course of hospitalisation. A disproportionately high
ferritin level and persistent bicytopenia prompted investigations for hemophagocytic lymphohistiocytosis (HLH). Further evaluation revealed
features of HLH, as per the diagnostic criteria laid down by the Histiocyte Society. She was successfully treated with glucocorticoids, etoposide
and intravenous immunoglobin and other supportive therapy. She had severe cytopenia and cardiac dysfunction during the course of her illness and
its management. This case adds to the limited adult cases of dengue-associated hemophagocytic syndrome and shows its difficulty in management
due to associated extra complications.
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1. INTRODUCTION female, who had primary dengue fever complicated by
hemophagocytosis which was difficult to manage due to

Dengue fever which is endemic in India and several other different drug and non-drug related complications.

countries can sometimes manifest with many atypical features
sometimes that may be life-threatening too if not diagnosed
and intervened in time [1] HLH is one of them, which is now
being detected more readily due to increasing awareness
amongst clinicians. It is a status of abnormal immune response
caused by a cytokine storm induced by the uncontrolled
proliferation and activation of the macrophages in the
reticuloendothelial system causing a systemic inflammatory
response and multi-organ dysfunction [2]. Reactive HLH is
associated with infections, autoimmune disorders or
malignancies. HLH has been reported in dengue patients [3].

1.1. Case Report

A 19-year-old female was admitted with high-grade
intermittent fever for 3 days, associated with a headache and
myalgia without any symptoms suggestive of a focus of
infection. On the day of admission, she had mild pallor, no
icterus or edema and her vitals were stable. Systemic
examination did not reveal any significant finding. Her white
blood cell count was 1800cells/cu.mm, hemoglobin was 8.7g/dl
and platelet count was 60,000cells/cu.mm. Liver function tests
were moderately deranged with elevated transaminase, alkaline

Its incidence is estimated to be approximately 1.2 cases per
10,000,000 individuals [4]. Primary HLH occurs due to various
genetic abnormalities and often presents during infancy and
early childhood. It is associated with an autosomal recessive
inheritance pattern. Secondary HLH is associated with
infections, malignancy, metabolic and rheumatological
conditions. Many infections are known to cause HLH and this
is often mistaken for sepsis and multiorgan dysfunction
syndrome(MODS). We describe the case of a 19-year-old
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phosphatase and Gama glutaryl transferase. With clinical
features and preliminary reports, she was diagnosed to have
dengue fever and it was confirmed with dengue IgM positivity
(by ELISA). She was treated with supportive care, intravenous
fluids and antipyretics. Follow up of cultures was also negative
for any organisms.

But even after 6 days of illness, she continued to have a
fever and general unwellness. There was an increasing trend in
serial liver enzymes, with mild prolongation of prothrombin
time. However, she had no bleeding manifestation. She was
suspected to have hospital acquired new infection and was
evaluated for the same. She started on an empirical intravenous
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broad-spectrum antibiotic as per hospital antibiotic policy.
Urine, blood and bone marrow culture were sterile. But she
continued to have a fever and general unwellness and
worsening of liver function and prothrombin time as well.
Serology for human immunodeficiency virus, hepatitis-B, C,
A, E and scrub typhus infections was negative. Epstein-Bar
virus serology was consistent with past infection while IgM
antibody for cytomegalovirus was positive. Anti-nuclear
antibody profile was also negative.

On the ninth day of illness, she was shifted to the medical
intensive care unit in view of desaturation and worsened
sensorium. She was intubated and mechanical ventilation was
given. Since she had a worsening course of illness even after
on appropriate antibiotic therapy, the possibility of HLH was
considered. She underwent a panel of investigations for the
same, which included serum triglycerides, ferritin, lactate
dehydrogenase (LDH), peripheral smear and bone marrow
smear and biopsy, repeat cultures and procalcitonin (Trend of
laboratory results shown in Fig. (1). She had high levels of
serum triglyceride, ferritin, LDH and evidence of hemopha-
gocytosis in the bone marrow examination (as shown in Figs.
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(2 and 3). Fig. (4) Peripheral smear showing spherocytes,
suggestive of the transfused population.

Apart from supportive care, she was also started on
treatment for hemophagocytic lympho- histiocytosis as per
HLH 2004 protocol. She continued to have fever and
biochemical parameters showed no improvement even after
two days of therapy with Dexamethasone and Etoposide.
Hence she was also started on Immunoglobulin therapy.
Subsequently, fever and other abnormal parameters regressed.
She was extubated and shifted out of the intensive care unit.
During her stay in the intensive care unit, she had worsening of
neutropenia secondary to Inj. Etoposide, for which she was
given Inj. Granulocyte colony-stimulating factor (G-CSF). She
also developed left ventricular systolic dysfunction probably as
a complication of dengue and/or secondary to immunoglobulin
therapy which was managed with fluid restriction and diuretic.
After stabilization, she was shifted to ward where she
underwent a complete rehabilitation programme. At the time of
discharge, her biochemical and hematological parameters
normalized. During the three months follow up, she maintains
good health and blood parameters.
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Fig. (1). Showing trend of laboratory results.
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Fig. (4). Peripheral smear with spherocytes suggestive of transfused population (X100).
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2. RESULTS AND DISCUSSION

HLH is a rare and life-threatening disorder with major
therapeutic and diagnostic difficulties. It causes tissue
destruction due to abnormal immune activation. Clinical
features of HLH, which is secondary to unrestrained immune
activation are not specific and mimic sepsis with MODS.
Although primary HLH is typically seen in the paediatric age
group, secondary HLH can occur in adults and children in
association with certain triggers which includes solid organ
malignancies, infections, rheumatological disorders and
inherited or acquired immunodeficiency. Several infections
like visceral leishmaniasis [5], tuberculosis, dengue and scrub
typhus trigger HLH.

Dengue is an uncommon cause of HLH and has been
mentioned in a few case reports [6]. T cells infected with
dengue virus produce cytokines like tumor necrosis factor
(TNF)-a and interferon (IFN) gamma which possibly
contribute to the development of HLH syndrome. HLH is
characterized by excessive macrophage activation and cytokine
release. This results in unchecked inflammation due to immune
dysregulation. Patients with HLH are acutely ill with fever,
hepatosplenomegaly, effusions and lymphadenopathy. Lab-
oratory findings include bicytopenia, coagulopathy, liver
dysfunction, hyperferritinemia and elevated triglycerides. Bone
marrow infiltration by activated macrophages can be demons-
trated, and diagnosis is made based on the HLH-2004 protocol
proposed by the Histiocyte Society. HLH can be established in
the presence of (i) molecular diagnosis consistent with HLH or
(ii) the presence of five out of eight criteria, namely, fever,
splenomegaly, cytopenias, hypertriglyceridemia and/or
hypofibrinogenemia, hemophagocytosis in tissue, hyper-
ferritinemia, increase in CD25/IL-2 receptor and reduced or
absent NK cell activity. Our patient met 6 of the § criteria.

Glucocorticoids are used as the first line of treatment of
HLH. Other agents as per HLH-2004 protocol [2] are
cyclosporin, etoposide and intrathecal methotrexate (for
patients with central nervous system involvement). The
presence of both dengue-associated HLH and multiorgan
dysfunction (MOD) in majority of the patients may indicate
that they are part of an inflammatory spectrum, which also
includes systemic inflammatory response syndrome [7].
Interleukin (IL)-6 and TNF are associated in the pathogenesis
of MOD. Nonetheless, treatment for each syndrome is
different, as HLH is treated with chemo-immunotherapy
whereas supportive therapy is a keystone in MOD.

Dengue fever, caused by a mosquito-borne virus belonging
to the Flaviviridae family, is a serious public health problem in
the Indian subcontinent. The year 2017 has seen a gross
increase in the number of dengue cases in India. The clinical
manifestations range from a self-limiting febrile illness to life-
threatening disease with shock and MOD. In a study focusing
on 162 adult HLH patients, 58% survival was noted [8]. The
diagnosis of dengue is based on the detection of virus non-
structural protein 1, which has greater sensitivity in primary
infection (90%) when compared with secondary infection
(60-80%). Alternatively, real-time PCR tests are available for
virus detection. Serological testing for IgM and IgG antibodies
helps in differentiation between primary and secondary
infections.
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Dengue-associated HLH has been described commonly in
children, with few reports in adults [9]. It has been more
commonly noted in patients with dengue hemorrhagic fever.
But our patient didn’t have any bleeding manifestations. In our
patient, the diagnosis was established on Day 12 of illness.
During the treatment she had cardiac dysfunction probably due
to the immunoglobulin administered or dengue itself, hence
fluid management was prioritised. She also developed
etoposide-induced severe neutropenia which was managed with
G-CSF injections. She was successfully treated with etoposide,
immunoglobulin and a tapering course of corticosteroids as per
the HLH-2004 protocol [10] and showed a good response to
the same. At the first month and subsequent monthly follow up,
she was well with no features of reactivation. In our patient, the
initial improvement was followed by clinical worsening
leading to a diagnosis of dengue-associated HLH. This case
highlights the need for awareness of causes of worsening
dengue, its immediate confirmation and early therapeutic
intervention as this may be life-saving. This case also adds to
the few adults reported HLH in dengue as there have been
approximately 45 cases dengue-related HLH [11].

CONCLUSION

Usually, dengue fever spontaneously subsides after five
days of illness with supportive care alone. If a person continues
to be symptomatic even after five to seven days of illness,
along with the possibility of secondary bacterial infections
there should be a high index of suspicion of its atypical and
rare complications. Early diagnosis and intervention may be
life-saving.
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