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Abstract

Background
Haemophagocytic Lymphohistiocytosis (HLH) is an uncommon systemic in�ammatory clinical syndrome
associated with numerous conditions and a rare complication of dengue associated with signi�cant
mortality and morbidity even with appropriate treatment. The outcome is further poor if the diagnosis is
delayed or left untreated. Therefore a high degree of clinical suspicion is paramount in the diagnosis of
HLH, especially in an atypical presentation of dengue infection.

Case Presentation
A 17-year-old boy with a non-signi�cant past medical history admitted with a four-day history of fever,
headache, nausea, vomiting, and loose stool. On admission, he was hemodynamically stable and
managed as serologically con�rmed dengue fever. On the 5th day of fever, he entered the critical phase,
which was uncomplicated except for high fever spicks. Even after the critical phase was over, he had
ongoing high fever spicks, hepatosplenomegaly with persistent thrombocytopenia, neutropenia and
anaemia. Serum ferritin level was > 3000 ng/ml, while the triglyceride level was 314 mg/dl. Bone marrow
biopsy revealed an increased haemophagocytic activity. Secondary HLH was diagnosed based on criteria
used in the HLH-2004 trial and successfully managed with intravenous dexamethasone 10 mg/body
surface area/day for the �rst two weeks followed by tapering of course over eight weeks.

Conclusion
Though this is a rare complication, the clinician must suspect HLH in expanded dengue syndrome
complicated with ongoing fever, splenomegaly with cytopenias, and necessary investigations to establish
a �rm diagnosis. Early treatments will result in promising outcomes while preventing complications and
reducing mortality.

Background
Haemophagocytic Lymphohistiocytosis (HLH), also known as the hemophagocytic syndrome, is an
uncommon systemic in�ammatory clinical syndrome associated with numerous conditions, such as
neoplastic, infectious, autoimmune, or hereditary diseases [1]. HLH may occur as inherited (primary) or
secondary to any severe infection, malignancy or rheumatologic condition [2]. Dengue is a rising
pathogen in tropical countries, giving rise to rare serious complications that clinicians must know [3]. HLH
is sporadically seen in clinical practice and a rare complication of dengue that presents persistent fever,
pancytopenia, hepatosplenomegaly, and increased serum ferritin. Owing to the fact the overlap in clinical
features, it has its diagnostic di�culty when present in a dengue patient and requires bone marrow
examination [4]. Although secondary HLH is a rare complication, it associated with signi�cant mortality



Page 3/11

and morbidity even with appropriate treatment, and the outcome is further poor if the diagnosis is
delayed or left untreated [5]. Therefore a high degree of clinical suspicion is paramount in the diagnosis
of HLH, especially in the case of an atypical presentation of an underlying medical condition [2]. Here we
present a case of HLH in an adolescent, which occurred secondary to dengue haemorrhagic fever, which
was successfully treated and recovered.

Case Presentation
A 17-year-old boy was admitted to the medical ward with a four-day history of high-grade intermittent
fever associated with chills associated with nausea, few episodes of vomiting and watery diarrhoea for
the same duration. He also complained of severe frontal headache with retro-orbital pain, arthralgia,
myalgia, and anorexia on direct inquiry. However, abdominal cramps or right hypochondriacal pain was
not there on admission. He denied any respiratory symptoms or urinary symptoms, and his urine output
was normal. Apart from headache, there were no other neurological symptoms, including photophobia or
phonophobia. He was a well and active school student until he developed this acute febrile illness, and he
did not have any signi�cant past medical history

He was mildly dehydrated with a capillary re�lling time of fewer than 2 seconds, and he was not pale or
icteric. There was no lymphadenopathy. His pulse rate was 100 beats per minute with a 110/70 mmHg
blood pressure without any postural drop. Respiratory and abdominal examination was unremarkable,
and there was no hepatosplenomegaly.

In the initial full blood count, he had a white cell count of 2.7 × 109 / L, with neutrophils 1.9 × 109 / L and
lymphocyte 0.6 × 109 / L, and a red blood cell count of 5.04 × 109 / µL. Haemoglobin level was 14.7 g/dL,
with a haematocrit of 41.5% and the platelet count was 125 × 103 / µL. The C-reactive protein (CRP) level
was 30.9 mg/L, aspartate aminotransferase (AST) 1716 U/L and alanine aminotransferase (ALT) 822
U/L. The dengue NS1 antigen was positive.

After the initial workup, he was diagnosed with dengue fever, and dengue febrile phase monitoring was
started. On the following day, he entered into the critical phase of dengue fever, which was
uncomplicated: routine �uid management and monitoring were done. However, even after the critical
phase of dengue was over, he had continuous high-grade fever with persistent thrombocytopenia and
gradual haemoglobin drop. His red blood cell count was 3.21×106/ µL, and the platelet count was
27×103/µL. He had also developed 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
signi�cant haemophagocytic activity. Based on these investigation �ndings, he was diagnosed to have
HLH.

Then he was started with intravenous dexamethasone 10 mg per body surface area (17 mg) for the �rst
two weeks and then converted to oral dexamethasone, which was gradually tailed off over eight weeks.
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There was a good response clinically as well as biochemically. The fever settled within 24 hours after
starting intravenous dexamethasone with a doubling of white cell and platelet count. He was discharged
after a two-week hospital stay.

Discussion
HLH is a rare, potentially fatal hyperin�ammatory syndrome, causing severe hypercytokinemia with
excessive activation of lymphocytes and macrophages [2]. It is also known as a hemophagocytic
syndrome associated with numerous conditions, such as neoplastic, infectious, autoimmune, or
hereditary diseases [1]. The disease is seen in all ages and has no predilection for race or sex [6]. There
are two main types; primary or familial HLH associated with genetic predisposition and secondary or
sporadic HLH associated with other medical conditions, including infective, rheumatoid, and malignant
conditions [7].

The designations primary and secondary HLH have become less relevant, and instead, genetic and
acquired HLH is more appropriate [1]. Acquired (secondary) HLH can occur in all age groups, although
there are no published data on incidence or age distribution. Conditions associated with acquired HLH are
predominantly infections, autoimmune diseases and, especially in adults, malignant diseases [8]. The
infections causing HLH include viral infections like herpesviruses, human immunode�ciency virus (HIV),
adenovirus, dengue and hantavirus, bacterial causes like Staphylococcus aureus, Campylobacter spp,
and Mycoplasma spp, fungal infections like Candida spp, Cryptococcus spp, Pneumocystis spp, and
Histoplasma spp, and parasitic infections like Plasmodium falciparum, Plasmodium vivax, Toxoplasma
spp, and Leishmania spp [1]. HLH is an uncommon manifestation in dengue, and the diagnosis of HLH is
di�cult when present concurrent with dengue fever [4, 9].

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 [10]. The clinical spectrum of
dengue viral infection includes undifferentiated fever, dengue fever, dengue haemorrhagic fever (DHF)
and expanded dengue syndrome or isolated organopathy [11]. Those infected with the dengue virus,
especially for the �rst time, having a simple fever indistinguishable from other viral infections is called
undifferentiated fever [11, 12]. Dengue fever is an acute febrile illness with severe headache, myalgia,
arthralgia and rashes associated with leucopenia and thrombocytopenia [10, 11, 13]. DHF is
characterized by the acute onset of high fever associated with signs and symptoms similar to DF in the
early febrile phase, with plasma leakage giving rise to a tendency to develop hypovolemic shock (dengue
shock syndrome) [10–12]. Expanded dengue syndromes are used to designate cases that do not fall into
either dengue shock syndrome or dengue hemorrhagic fever, associated with atypical and unusual
manifestations [14]. Our patient demonstrated classic symptoms of dengue such as fever, severe frontal
headache with retro-orbital pain, arthralgia, and myalgia, although also had nausea and watery diarrhoea.
After the clinical suspicion, con�rmation of dengue infection can be done by detecting the virus, viral
nucleic acid, antigens or antibodies, or combining these techniques [15]. The virus can be detected in
circulation within the �rst 4–5 days by checking for NS1 antigen [11, 15]. IgM antibodies are detectable in
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50% of patients by days 3–5 after the onset of illness, increasing to 80% by day �ve and 99% by day ten,
where its peak about two weeks after the onset of symptoms and then decline generally to undetectable
levels over 2–3 months. Anti-dengue serum IgG is generally detectable at low titres at the end of the �rst
week of illness, increasing slowly after that, with serum IgG still detectable after several months, and
probably even for life [15]. In our patient, the NS1 antigen positivity con�rmed the diagnosis of dengue
infection, facilitating further management.

Persistent fever following dengue infection indicates the vital differential diagnosis of sepsis and
expanded dengue syndrome, including HLH [16–18]. HLH is an unusual haematological manifestation of
expanded dengue syndrome, among other manifestations like disseminated intravascular coagulopathy
(DIC) and cytopenias [14]. There are several reported cases of HLH as a secondary manifestation of
dengue infection both in the paediatric and adult population. Most of these cases have occurred in
patients without any other comorbidities; however, one case has reported co-infection with Plasmodium
vivax, and another case has occurred in a young child with beta-thalassemia major [3, 9, 19–25].

The pathogenesis of HLH was at �rst thought to be a result of an inability to clear infections in
immunode�cient patients [26]. However, HLH in immunocompetent patients worked to disprove such a
theory later, and the identi�cation of cytotoxic pathway mutations as the primary cause of genetic HLH
has elucidated to some extent 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
potentially fatal cytokine storm and hyperferritinemia [1, 27]. However, the exact mechanism is less
precise for nongenetic forms of HLH [8]. The inability to clear the antigenic stimulus and thus turn off the
in�ammatory response ultimately leads to the hypercytokinemia characteristic of HLH [28]. If antigen
removal is ine�cient, as in individuals with HLH-causing mutations in the cytotoxic pathway, the
in�ammatory stimulus will not be terminated, resulting in a �nal common pathway of HLH with
uncontrolled hypercytokinemia, sustained macrophage activation and tissue in�ltration [28–30].

The clinical features of HLH appear to be due to CD8 + T-cell expansion, activation and in�ltration of
visceral organs associated with macrophage activation and the release of multiple cytokines and
chemokines [2]. The initial symptoms of HLH are nonspeci�c and may overlap with other in�ammatory or
hematopoietic diseases, and the diagnosis of HLH is based on the diagnostic criteria as revised for HLH-
2004 [7, 31]. According to HLH-2004, there are two main criteria; Criterion 1 and Criterion 2. The diagnosis
of HLH can be established if Criterion 1 or 2 is ful�lled. Criterion 1 includes a molecular diagnosis
consistent with HLH. The Criterion 2 includes ful�lling �ve out of the eight criteria, namely fever,
splenomegaly, cytopenias (affecting 2 of 3 lineages in the peripheral blood, haemoglobin < 9 g/dL,
platelets < 100 × 109 / L, and neutrophils < 1.0 × 109 / L), hypertriglyceridemia or hypo�brinogenemia
(fasting triglycerides ≥ 3.0 mmol/L (i.e., ≥ 265 mg/dL), �brinogen ≤ 1.5 g/L). Hemophagocytosis in bone
marrow or spleen or lymph nodes, no evidence 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 [7]. Our patient developed continuous high-grade fever and thrombocytopenia,
anaemia and mild to moderate hepatosplenomegaly where the blood picture revealed thrombocytopenia
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with giant platelets and features suggestive of HLH. His serum ferritin and triglyceride levels were high,
ful�lling the criteria for the diagnosis of HLH. However, the bone marrow biopsy was also done, although
it was unnecessary since the diagnosis could already be made with available information. However, since
in dengue infection, pancytopenia can happen as a complication of the disease itself bone marrow
examination can be justi�ed to con�rm the diagnosis and to start appropriate therapy [3]. Bone marrow
examination in our patient revealed signi�cant haemophagocytic activity which con�rmed the diagnosis.

The management principles of HLH include suppression of hyper in�ammation, elimination of activated
immune cells, elimination of trigger, supportive therapy (neutropenia, coagulopathy) and replacement of
defective immune system [1, 5, 25, 27]. Immediate suppression of severe hyper in�ammation should be
done to prevent life-threatening outcomes of HLH [1–3, 8]. The treatment protocol includes induction,
salvage, and continuation therapies [2, 25]. Suppression of hyper in�ammation and the elimination of
activated immune cells can be achieved with corticosteroids, intravenous immunoglobulins, cyclosporin
A, anti-cytokine agents like etoposide, and monoclonal antibodies alemtuzumab, and rituximab [5, 7, 27].
Corticosteroids are the �rst choice to suppress hypercytokinemia, primarily dexamethasone; since
dexamethasone crosses the blood-brain barrier better than prednisolone, therefore it can suppress
in�ammation in the CNS more effectively [8]. The 2004 treatment protocol formulated at the second
international meeting of the Histiocyte Society recommends an 8-week induction therapy with
corticosteroids, etoposide, and cyclosporine A as the backbone of HLH treatment [1, 29]. The trigger can
be eliminated by anti-infectious therapy and replacing a defective immune system with a haemopoietic
stem cell transplant [5, 27]. Therefore, the HLH-2004 guideline recommends chemo-immunotherapy with
etoposide, dexamethasone, cyclosporine A upfront, and intrathecal therapy with methotrexate in selected
patients corticosteroids. Subsequent hematopoietic stem cell transplantation (HSCT) is recommended for
patients with familial disease or molecular diagnosis and severe and persistent, or reactivated, disease
[7]. In patients with milder forms of HLH, corticosteroids with or without immunoglobulins may be
su�cient to control hyper in�ammation; however, initially, mild cases can deteriorate rapidly within a
short time [8].

Regarding the treatment of dengue associated HLH, some recovered spontaneously with supportive
treatment only. However, in most cases, the pulse dosage of methylprednisolone or dexamethasone has
been used to suppress the hyperin�ammatory state. The treatment of dengue induced HLH by
intravenous immunoglobulin G seems to be associated with a favourable outcome [23]. HLH in dengue
patients respond well to the conventional treatment of HLH [9]. Importantly, HLH-directed treatment with
dexamethasone and etoposide showed substantially reduced mortality in potentially fatal viral infections
associated with HLH [32].

Primary HLH has a near 100% fatality without adequate treatment. However, in international studies
(HLH-94/HLH-2004), survival increased from ~ 0–60% with HLH-directed treatment, including
dexamethasone and the cytotoxic drug etoposide. [33] Even untreated, secondary FHL is a rapidly fatal
disease. Most patients die from bacterial or fungal infections due to prolonged neutropenia, multiorgan
failure, or cerebral dysfunction. [6] Therefore, prompt initiation of treatment is essential for the survival of
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the affected patient, and 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
[3, 29]. After the initial diagnosis of HLH, our patient was started with intravenous dexamethasone for the
�rst two weeks and then converted to oral dexamethasone, which was gradually tailed off over eight
weeks. The patient had an excellent response to treatment only with dexamethasone.

Conclusion
HLH is a rare, highly fatal unusual manifestation of dengue infection. The diagnosis of HLH should
always be suspected when persistent fever follows recovery from dengue fever, particularly when
persistent pancytopenia aided by other investigations such as serum triglyceride, �brinogen, and ferritin
levels. Early recognition and prompt institution of appropriate immunosuppressive therapy is the most
vital factor for achieving a good prognosis. The diagnosis is usually challenging, as it can be easily
mistaken with other clinical situations, such as sepsis. Bone marrow examination is essential when a
dengue patient develops HLH to con�rm the diagnosis since both conditions can give rise to
pancytopenia. Corticosteroids are the �rst choice to suppress hypercytokinemia, primarily
dexamethasone, since dexamethasone crosses the blood-brain barrier better than prednisolone, along
with other immunosuppressants such as etoposide, and cyclosporine A and haemopoietic stem cell
transplant stands out as the curative treatment.
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