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Abstract

Background Haemophagocytic lymphohistiocytosis (HLH) is an uncommon systemic inflammatory syndrome that
can happen secondary to numerous conditions. It rarely occurs due to dengue infection causing significant mortality
and morbidity even with appropriate treatment. The outcome is further poor if the diagnosis of HLH is delayed or left
untreated. Therefore, a high degree of clinical suspicion is paramount in diagnosing HLH.

Case presentation A 17-year-old Sinhalese boy was admitted to a tertiary care hospital in Sri Lanka with a 4-day his-
tory of fever, headache, nausea, vomiting, and diarrhea. He was hemodynamically stable, and the serological inves-
tigation confirmed a dengue infection. On the fifth day of fever, he entered the critical phase of dengue infection,
confirmed by ultrasound evidence of plasma leaking. However, he had ongoing high fever spikes during the critical
phase, and even after the critical phase was over, the fever spikes continued. Simultaneously, hepatosplenomegaly
was noticed, and he showed persistent thrombocytopenia, neutropenia, and anemia despite the resolution of the
critical phase. Further, the workup revealed a serum ferritin level of >3000 ng/mL triglyceride level of 314 mg/dL, and
the bone marrow biopsy revealed an increased haemophagocytic activity. Secondary HLH was diagnosed on the
basis of criteria used in the HLH-2004 trial and successfully managed with intravenous dexamethasone 10 mg/body
surface area/day for the first 2 weeks, followed by a tapering regimen over 8 weeks.

Conclusion This case emphasizes the need to consider HLH as a potential complication when persistent fever and
cytopenias are present after recovering from dengue fever, particularly in patients with unusual clinical features like
hepatosplenomegaly. Early recognition and prompt treatment with appropriate immunosuppressive therapy, such as
intravenous dexamethasone, can lead to a successful response and good prognosis.

Keywords Hemophagocytic lymphohistiocytosis, Dengue, Cytopenia, Dexamethasone

Background

Haemophagocytic lymphohistiocytosis (HLH), also
known as hemophagocytic syndrome, is an uncommon
systemic inflammatory clinical syndrome associated
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with numerous conditions [1]. HLH may be inherited
(primary) or secondary to severe infections, malignan-
cies, or rheumatologic conditions [2]. HLH is sporadi-
cally seen in clinical practice and is a rare complication of
dengue characterized by persistent fever, pancytopenia,
hepatosplenomegaly, and increased serum ferritin level.
The overlap in clinical features makes diagnosing HLH
in a dengue patient difficult, necessitating a bone mar-
row examination [3]. HLH is associated with significant
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mortality and morbidity even with appropriate treat-
ment, and the outcome is further poor if the diagnosis
is delayed or left untreated [4]. Therefore, a high clinical
suspicion is paramount in diagnosing HLH, especially
in an atypical presentation of a possible medical condi-
tion [2]. Here we present a case of HLH in an adolescent,
which occurred secondary to dengue hemorrhagic fever,
which was successfully treated and recovered.

Case presentation

A 17-year-old Sinhalese boy was admitted to a tertiary
care hospital in Sri Lanka with a 4-day history of high-
grade intermittent fever associated with nausea, a few
episodes of vomiting, and watery diarrhea. He also had
a severe frontal headache, retro-orbital pain, arthralgia,
myalgia, and anorexia without any abdominal cramps or
right hypochondriacal pain, and he denied any respira-
tory or urinary symptoms. The headache was not associ-
ated with photophobia or phonophobia, and he did not
have any previous medical conditions. He was a non-
smoker and non-alcoholic.

On admission, he was mildly dehydrated, the capillary
refilling time was less than 2 seconds, and he was not
pale or icteric. There was no lymphadenopathy. His pulse
rate was 100 beats per minute with 110/70 mmHg blood
pressure without any postural drop. All other aspects of
the physical examination, including the cardiovascular,
respiratory, abdominal, and neurological systems, were
unremarkable.

Initial blood investigations revealed a positive dengue
non-structural protein 1 (NS1) antigen. In the full blood
count, he had a white cell count of 2.7x10°/L, neutro-
phils 1.9x 10°/L and lymphocytes 0.6 x 10°/L, and a red
blood cell count of 5.04x 10°/uL. The hemoglobin level
was 14.7 g/dL, with a hematocrit of 41.5% and the plate-
let count was 125x 10%/pL. His C-reactive protein (CRP)
level was 30.9 mg/L, the aspartate aminotransferase
(AST) level was 1716 U/L, and the alanine aminotrans-
ferase (ALT) level was 822 U/L. The investigations sum-
mary is given in Table 1.

After the initial workup, he was diagnosed with den-
gue fever in the febrile phase, and dengue febrile phase
monitoring was initiated. He was administered oral par-
acetamol 1 g on an as-needed basis to control his fever.
The following day, an ultrasound scan revealed free fluid
in the abdomen, which was evidence of leaking, giving
the diagnosis of dengue hemorrhagic fever in the criti-
cal phase, and routine fluid management and monitor-
ing were done. In typical dengue hemorrhagic fever, the
fever spikes, leucopenia, and thrombocytopenia improve
after the critical phase is over. However, in this patient,
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Table 1 Investigations summary
Investigation Day 1 Day 2 Day4 Day 14
Complete blood count

White cell count (x 10%L) 2.7 29 4.1 53

Red blood cell count 5.04 512 321 4.96

(x 10%/uL)

Hemoglobin level (g/dL) 14.7 15.1 10.7 14.2

Haematocrit (%) 41.5 452 335 416

Platelet count 125 48 27 186
Liver enzymes

AST (U/L) 1716 987 234 52

ALT (U/L) 822 432 112 45
Renal functions

Serum creatinine 89.0 96.1
Inflammatory markers

C-reactive protein (mg/L) 309 85.2
Urinalysis

Pus cells Nil Nil

Red cells Nil Nil

Proteins Nil Trace
Microbiology

Blood culture No growth No growth
Special biochemical investigations

Serum ferritin level was >3000

(ng/mL)

Triglyceride (mg/dL) 314

AST Aspartate aminotransferase, ALT Alanine aminotransferase

even after the critical phase was over, he had continuous
high-grade fever with persistent thrombocytopenia and a
gradual drop in the hemoglobin level.

His subsequent red blood cell count was 3.21 X 10%/ pL,
and the platelet count was 27 x 10*/uL. He had also devel-
oped mild to moderate hepatosplenomegaly. The blood
picture revealed thrombocytopenia with giant platelets
and features suggestive of HLH. His serum ferritin level
was > 3000 ng/mL (10-300 ng/mL), triglycerides 314 mg/
dL, and the bone marrow biopsy revealed features of sig-
nificant haemophagocytic activity. Based on these inves-
tigation findings, he was diagnosed to have HLH.

Then he was started with intravenous dexamethasone
10 mg per body surface area (17 mg) for the first 2 weeks,
gradually tailed off over 8 weeks, and subsequently con-
verted to oral dexamethasone, and the patient experi-
enced excellent recovery. The fever settled within 24 h
after starting intravenous dexamethasone, doubling
white cell and platelet count. He was discharged after a
2-week hospital stay and completely recovered while
reviewing in the clinic after 8 weeks.
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Discussion

This report describes a case of a 17-year-old Sinha-
lese boy with dengue fever who progressed to the criti-
cal phase of the infection. Even after the critical phase,
the patient had a continuous high-grade fever, persistent
thrombocytopenia, a gradual drop in hemoglobin lev-
els, and hepatosplenomegaly. The diagnosis of HLH was
made based on increased ferritin and triglyceride levels
and confirmed with a bone marrow biopsy. This case is
unique in several aspects. This patient’s age at the time
of diagnosis is relatively older than most reported cases,
where HLH has been more commonly observed in chil-
dren under the age of 10 [5]. At the same time, the patient
had a successful response to intravenous dexamethasone
therapy for 2 weeks followed by an 8-week tapering regi-
men. This treatment approach differs from some of the
other cases reported in the literature, where different
immunosuppressive agents and/or hemopoietic stem cell
transplants were used [6]. Therefore, this case highlights
the effectiveness of dexamethasone in managing HLH
associated with dengue infection and adds to the existing
knowledge on the management of this rare and poten-
tially fatal complication of dengue fever.

HLH is a rare, potentially fatal hyperinflammatory and
haemophagocytic syndrome causing severe hypercy-
tokinemia with excessive activation of lymphocytes and
macrophages associated with numerous conditions [2,
7]. The disease is seen in all ages and has no predilection
for race or sex [8]. There are two main types of HLH; pri-
mary or familial HLH associated with genetic predispo-
sition and secondary or sporadic HLH associated with
other medical conditions, including infective, autoim-
mune, and malignant conditions [5]. Nevertheless, the
classification of genetic and acquired is more appropriate
for HLH than the primary and secondary [1]. Acquired
(secondary) HLH can occur in all age groups, although
there are no published data on its incidence or age dis-
tribution [9]. The infections causing HLH are shown in
Table 2 [1]. HLH is an uncommon manifestation in den-
gue, and the diagnosis of HLH is difficult in dengue due
to the overlap of the clinical features [3, 10].

Dengue fever is caused by the Dengue virus, which
belongs to the family Flaviviridae, genus Flavivirus, and
is transmitted to humans by Aedes mosquitoes, mainly
Aedes aegypti [11]. The clinical spectrum of dengue viral
infection includes undifferentiated fever, dengue fever
(DF), dengue hemorrhagic fever (DHF), and expanded
dengue syndrome or isolated organopathy [12]. DF is
an acute febrile illness with severe headache, myalgia,
arthralgia, and rashes associated with leucopenia and
thrombocytopenia [11-13]. Those infected with the
dengue virus, especially for the first time, having a sim-
ple fever indistinguishable from other viral infections is
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Table 2 Infectious causes of HLH [7]

Viral infections Epstein Barr virus and
other herpesviruses
Human immunodeficiency
virus (HIV)

Adenovirus

Dengue

Hantavirus
Cytomegalovirus
Hepatitis A/B/C viruses
Measles

Mumps

Rubella

Parvovirus B19
Enterovirus

Influenza virus

Bacterial infections Staphylococcus aureus
Campylobacter spp.
Mycoplasma spp.
Chlamydia spp.
Legionella spp.
Salmonella typhi
Rickettsia spp.
Brucella spp.

Ehrlichia spp.

Borrelia burgdorferi
Mycobacterium tuberculosis

Fungal infections Candida spp.
Cryptococcus spp.
Pneumocystis spp.
Histoplasma spp.
Aspergillus spp.

Parasitic infections Plasmodium falciparum
Plasmodium vivax
Toxoplasma spp.
Leishmania spp.

Strongyloides spp.

called undifferentiated fever [12, 14]. DHF is character-
ized by the acute onset of high fever associated with signs
and symptoms similar to DF in the early febrile phase,
and subsequent plasma leakage leading to a tendency to
develop hypovolemic shock (dengue shock syndrome)
[11, 12, 14]. Expanded dengue syndromes include cases
that do not fall into either dengue shock syndrome or
DHE, associated with atypical and unusual manifesta-
tions [15]. After the clinical suspicion, confirmation of
dengue infection can be made by detecting the virus,
viral nucleic acid, antigens, or antibodies or by com-
bining these techniques [16]. The virus can be detected
in the circulation system within the first 4 to 5 days by
checking for NS1 antigen [12, 16]. IgM antibodies are
detectable in 50% of patients by three to 5 days after the
onset of illness, increasing to 80% by day 5 and 99% by
day 10, where it peaks about 2 weeks after the onset of
symptoms and then generally decline to undetectable
levels over 2 to 3 months. Anti-dengue serum IgG is gen-
erally detectable at low titers at the end of the first week
of illness, increases slowly after that, and is detectable in
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serum after several months, which may present even for
a lifetime [16]. Our patient demonstrated classic symp-
toms of DF such as fever, severe frontal headache with
retro-orbital pain, arthralgia, and myalgia, where the NS1
antigen positivity confirmed the diagnosis, facilitating
further management.

Persistent fever following dengue infection may occur
due to sepsis and expanded dengue syndrome, includ-
ing HLH [17-19]. HLH is an unusual hematological
manifestation of expanded dengue syndrome, whereas
other manifestations include disseminated intravascu-
lar coagulopathy and cytopenias [15]. There are several
reported cases of HLH as a secondary manifestation of
dengue infection in both the pediatric and adult popula-
tions, where most have occurred in patients without any
other comorbidities. Nevertheless, one case has reported
co-infection with Plasmodium vivax, and another has
occurred in a child with beta-thalassemia major [9,
19-26].

The pathogenesis of HLH was first thought to result
from the inability to clear infections in immunodefi-
cient patients [20]. However, HLH in immunocompetent
patients disproved that theory later, and the identifica-
tion of cytotoxic pathway mutations as the primary cause
of genetic HLH has elucidated the mechanism of this
disease [1]. All forms of HLH are thought to be due to
impairment in the function of cytotoxic T lymphocytes
and natural killer (NK) cells, associated with a poten-
tially fatal cytokine storm and hyperferritinemia [1, 21].
However, the exact mechanism is less precise for the
nongenetic forms of HLH [9]. The inability to clear the
antigenic stimulus to turn off the inflammatory response
leads to hypercytokinemia seen in HLH [22]. If antigen
removal is inefficient, the inflammatory stimulus will
not be terminated, resulting in a final common pathway
of HLH with uncontrolled hypercytokinemia, sustained
macrophage activation, and tissue infiltration [22-24].

The clinical features of HLH appear to be due to
CD8+ T-cell expansion, activation and infiltration of vis-
ceral organs associated with macrophage activation, and
the release of multiple cytokines and chemokines [2].
The initial symptoms of HLH are nonspecific and may
overlap with other inflammatory or hematopoietic dis-
eases, and the diagnosis of HLH is based on the diagnos-
tic criteria as revised for HLH-2004 [5, 25]. According to
HLH-2004, there are two main criteria; Criterion 1 and
2. The diagnosis of HLH can be established if Criterion
1 or 2 is fulfilled. Criterion 1 included a molecular diag-
nosis consistent with HLH. Criterion 2 included fulfill-
ing five of the eight criteria, namely fever, splenomegaly,
cytopenias (affecting 2 of 3 lineages in the peripheral
blood, hemoglobin<9 g/dL, platelets<100x109/L,
and neutrophils<1.0x109/L), hypertriglyceridemia, or
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hypofibrinogenemia (fasting triglycerides>3.0 mmol/L
(i.e.,>265 mg/dL), fibrinogen<1.5 g/L). Hemophagocy-
tosis in bone marrow or spleen, or lymph nodes, no evi-
dence of malignancy, low or no NK cell activity (according
to local laboratory reference), ferritin>500 mg/L, and
sCD25 (i.e. Soluble IL-2 receptor)>2400 U/mL are also
included in Criterion 2 [5]. Our patient developed con-
tinuous high-grade fever, thrombocytopenia, anemia, and
mild to moderate hepatosplenomegaly. His serum ferritin
and triglyceride levels were high, fulfilling the criteria for
diagnosing HLH. However, the bone marrow biopsy was
also done, although it was unnecessary since the diag-
nosis could already be made with available information.
However, since cytopenias can occur in uncomplicated
dengue infection, bone marrow examination is justifi-
able to confirm the diagnosis of HLH and exclude other
possibilities like hematological malignancies [26]. Our
patient’s bone marrow examination revealed significant
haemophagocytic activity, which confirmed the diagnosis
of HLH, and the treatments were started promptly.

The management principles of HLH include suppres-
sion of hyperinflammation, elimination of activated
immune cells, elimination of triggers, supportive therapy
(neutropenia, coagulopathy), and replacement of the
defective immune system [1, 4, 21, 27]. Immediate sup-
pression of severe hyperinflammation should be done to
prevent life-threatening outcomes of HLH [1, 2, 9, 26].
The treatment protocol includes induction, salvage, and
continuation therapies [2, 27]. Suppression of hyperin-
flammation and the elimination of activated immune
cells can be achieved with corticosteroids, intravenous
immunoglobulins, cyclosporin A, anti-cytokine agents
like etoposide, and monoclonal antibodies such as alem-
tuzumab and rituximab [4, 5, 21]. Corticosteroids are the
first choice to suppress hypercytokinemia. The first-line
option is dexamethasone; since dexamethasone crosses
the blood-brain barrier better than prednisolone, sup-
presses the central nervous system inflammation more
effectively [9]. The 2004 treatment protocol developed
at the second international meeting of the Histiocyte
Society recommends an 8-week induction therapy with
corticosteroids, etoposide, and cyclosporine A [1, 23].
Anti-infectious therapy can eliminate the trigger and
replace the defective immune system with a hemopoi-
etic stem cell transplant [4, 21]. Therefore, the HLH-
2004 guideline recommends chemo-immunotherapy
with etoposide, dexamethasone, cyclosporine A upfront,
and intrathecal therapy with methotrexate in selected
patients. Subsequent hematopoietic stem cell transplan-
tation is recommended for patients with familial dis-
ease, with a proven molecular diagnosis, or with severe,
persistent, or reactivated disease [5]. In patients with
milder forms of HLH, corticosteroids with or without
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immunoglobulins may be sufficient to control hyperin-
flammation; however, initially, mild cases can deteriorate
rapidly within a short time [9].

Regarding dengue-associated HLH, some have recov-
ered spontaneously with supportive treatment only.
However, in most cases, the pulse dosages of methyl-
prednisolone or dexamethasone have been used to sup-
press the hyperinflammatory state. The treatment of
dengue-induced HLH by intravenous immunoglobulin
G is associated with a favorable outcome [28]. HLH
in dengue patients responds well to the conventional
treatment of HLH [10]. HLH-directed treatment with
dexamethasone and etoposide showed substantially
reduced mortality in potentially fatal viral infections
associated with HLH [29].

Primary HLH has a near 100% fatality without ade-
quate treatment. However, in a few international
studies (HLH-94/HLH-2004), survival has increased
from ~0 to 60% with HLH-directed treatment, includ-
ing dexamethasone and cytotoxic drugs [30]. Second-
ary HLH is a rapidly fatal disease. Most patients die of
bacterial or fungal infections due to prolonged neu-
tropenia, multiorgan failure, or cerebral dysfunction.
[8] Therefore, prompt treatment initiation is essential
for patients’ survival. The clinical course of HLH may
be very aggressive. Sometimes initial treatment may be
necessary to prevent early fatalities, even though the
diagnostic workup has not been completed [23, 26].
After diagnosing HLH, our patient was started with
intravenous dexamethasone for the first 2 weeks, and
gradually tailed off over 8 weeks converting to oral dex-
amethasone. The patient had an excellent response to
treatment solely with dexamethasone.

Conclusion

This case highlights the importance of considering HLH
as a potential complication when persistent fever and
cytopenias present after recovering from dengue fever,
especially in patients with unusual clinical features such
as hepatosplenomegaly. Early recognition and prompt
initiation of appropriate immunosuppressive therapy,
such as intravenous dexamethasone, can lead to a suc-
cessful response and good prognosis. Although differ-
ent immunosuppressive agents and hemopoietic stem
cell transplants have been used, our case suggests that
dexamethasone can be an effective treatment option for
HLH associated with dengue infection.

Abbreviations

HIV Human immunodeficiency virus
HLH Haemophagocytic lymphohistiocytosis
HSCT Haemopoietic stem cell transplant
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CRP C-reactive protein

AST Aspartate aminotransferase

ALT Alanine aminotransferase

DF Dengue fever

DHF Dengue haemorrhagic fever

DIC Disseminated intravascular coagulation
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