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1 |  INTRODUCTION

Hemophagocytic lymphohistiocytosis (HLH) is a potentially 
life-threatening condition, characterized by hyperinflammation 
due to the uncontrolled proliferation of activated lymphocytes 
and histiocytes secreting large amounts of inflammatory cyto-
kines.1 HLH is classified into primary (genetic) or secondary 
(acquired). The latter is usually caused by viral infection, au-
toimmune disease, or neoplastic condition.2 Epstein-Barr virus 
(EBV) is recognized to be one of the most common cause of in-
fection-associated HLH and is associated with a poor outcome.3

Infection with the dengue virus is increasingly recognized 
as an important cause of secondary HLH. Severe infection is 
associated with a high mortality and in those who developed 
secondary HLH may be as high as 43%.4 Severe dengue infec-
tion complicated by HLH may require interventions such as 
systemic corticosteroids, intravenous immunoglobulin, or che-
motherapy.5 Here, we report 2 cases of dengue-associated HLH 
with good outcomes following prompt diagnosis and treatment.

2 |  CASE 1

A previously well, 33-year-old male presented on day 2 of ill-
ness with fever, myalgia, and headache. He had a past history 

of dengue infection 5 years ago. Clinically, he was hemody-
namically stable and well hydrated. Acute dengue infection 
was confirmed by positive NS-1 antigen assay (SD Bioline 
Dengue Duo kit).6 In the ward, he received intravenous 
fluid and symptomatic treatment. There was no evidence of 
plasma leakage or hypotensive episode throughout the hospi-
talization. His blood pressure ranged from 110-130 mm Hg 
(systolic) and 60-75  mm  Hg (diastolic), and the heart rate 
was ranging between 70 and 85 beats per minute. There was 
no evidence of organomegaly on physical examination.

His fever recurred on the 4th hospital day (day 5 of ill-
ness) with temperature recorded at 39.6°C after an initial 
defervescence (Figure  1). Further investigations showed 
platelet count of 60 × 109/L with an increasing triglycerides 
and decreasing fibrinogen. The serum ferritin was raised at 
8364mcg/L (Table  1). Serial blood cultures were negative. 
A clinical suspicion of HLH was strongly considered as the 
HScore was 176 with HLH probability of 62%.7 A bone 
marrow examination was performed which showed a normo-
cellular marrow with increased number of histiocytes, and 
evidence of hemophagocytosis (Figure 2).

Intravenous dexamethasone at 10 mg/m2/d was started on 
receipt of the results (day 5 of patient's illness). The serum 
ferritin peaked on day 7 of illness (17492mcg/L) before fall-
ing on the following day (9185 mcg/L). He responded well 
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to dexamethasone as evidenced by resolution of fever and 
recovery of blood counts with no evidence of organ dysfunc-
tion. As a result, dexamethasone was discontinued on day 8 
of illness, and he was discharged well.

3 |  CASE 2

A 23-year-old lady, with no prior medical illness presented 
with fever, headache, vomiting, and diarrhea of 4 days du-
ration. Upon arrival to the hospital, she was in hypovolemic 
shock with a blood pressure of 60/42 mm Hg and heart rate 
of 122 beats per minute. She was resuscitated with graded 
crystalloid fluid boluses of 25  mL/kg in total which had 
resulted in the successful resolution of hypotension. Initial 
full blood count revealed leukopenia (3.38  ×  109/L) and 

thrombocytopenia (109x109/L). Clinical suspicion of den-
gue fever was suspected and a rapid NS-1 antigen (SD 
Bioline Dengue Duo kit) was requested and shown to be 
positive.6

She was admitted and noted to have a persistent fever last-
ing to day 8 of illness (Figure 3). On day 6 of illness, her tem-
perature was maximal at 40°C. Serial blood investigations 
were undertaken (Table 2) which showed a threefold increase 
in the liver function tests. The serum ferritin level was also 
markedly elevated (38 068 mcg/L), whereas triglyceride and 
fibrinogen levels were within the normal range (Table 2). A 
clinical suspicion of HLH was suspected as the HScore was 
200 with HLH probability of 88%.7 Hence, she was started 
on intravenous dexamethasone 10  mg/m2/d. A bone mar-
row aspiration and trephine biopsy was performed which re-
vealed a hypocellular marrow with hemophagocytic activity 
(Figure 4).

Her fever resolved 3 days following administration of dexa-
methasone (day 9 of her illness), along with improvements in 
liver enzymes and serum ferritin levels. Dexamethasone was 
stopped on day 13. Thereafter, she made a full recovery.

4 |  DISCUSSION

Dengue virus is the cause of dengue infection which be-
longs to the genus flavivirus within the Flaviviridae family. 
The dengue virus (DENV) has 4 distinct serotypes, namely 
DENV-1, DENV-2, DENV-3, and DENV-4. There are nearly F I G U R E  1  Temperature trend of Case 1

Day of illness

D2 D3 D4 D5 D6 D7 D8

Hemoglobin (g/L) 
[12-15]

13.5 12.8 14 13.7 13.8 15 13.9

Hematocrit [36-46] 37 35 38 38 37 40 38

White cell (×109/L) 
[4-10]

9 8.4 6.7 6.7 8.6 16.2 17

Platelet (×109/L) 
[150-410]

36 52 105 60 114 118 190

ALT (U/L) [5-33] 120 115 100 92 73 72 53

AST (U/L) [5-32] 96 93 90 92 110 106 56

LDH (U/L) 
[135-214]

240 250 368 633 853 1013 531

Ferritin (μg/L) 
[13-150]

4295 8364 14 985 17 492 9185

Fibrinogen (g/L) 
[2.2-3.9]

2.6 2.3 2.6 2.5 2.0

Triglyceride 
(mmol/L) [1.7-2.3]

1.4 2.1 1.7 2.8 2.4

Creatinine (μmol/L) 
[44-80]

77 78 82 87 75 74 63

T A B L E  1  Laboratory results of Case 1



3428 |   CHANG et Al.

50 million cases of dengue infection and 500,000 individuals 
are hospitalized with dengue hemorrhagic fever each year, 
mainly in tropical countries.8 Severe dengue is the leading 
cause of death related to dengue infection; caused by severe 
hemorrhage, plasma leakage, fluid accumulation, respira-
tory distress, or organ impairment.9 A local study showed a 
significant number of DENV-2 infected patients developed 
severe dengue more frequently as compared to other sero-
types.10 Patients with severe dengue are also at risk of devel-
oping secondary HLH which would further contribute to the 
high mortality.4

HLH is a hyperinflammatory condition which is char-
acterized by macrophage activation with phagocytosis of 
blood cells in the bone marrow and cytokine storm, leading 
to organ dysfunction and death.2,11,12 Viral infections are 
a common trigger of HLH but the exact mechanisms by 
which viruses are implicated in the pathogenesis of HLH 
remain unproven. It was postulated that viruses, as potent 
modulators of immune system, may contribute to the de-
velopment of HLH through evasion of interference with 

cytokine balance, immune recognition, and inhibition of 
apoptotic pathways.11

HLH in dengue infection remains a diagnostic challenge 
and can be misdiagnosed as sepsis because of the nonspe-
cific, overlapping clinical features. The diagnosis of HLH re-
quires fulfillment of at least 5 of the 8 criteria as listed: fever, 
splenomegaly, cytopenia affecting at least 2 of 3 lineages in 
peripheral blood, ferritin ≥ 500 μg/L, hypertriglyceridemia 
and/or hypofibrinogenemia, hemophagocytosis in bone mar-
row or spleen or lymph nodes, low or absent NK-cell activity, 
and high level of soluble CD25.12 Markedly raised serum fer-
ritin level is strongly associated with HLH, and a cutoff value 
of > 10,000mcg/L was 90% sensitive and 96% specific for 
HLH.13 Hyperferritinemia observed in patients with dengue 
infection is suggestive of highly active disease with increased 
risk of hyperinflammation and coagulation disturbances.14 
This emphasizes the need for closer monitoring in dengue 
virus-infected patients with hyperferritinemia.

In case 1, HLH was suspected due to resurgence of high-
grade fever after an initial defervescence, along with the 
raised serum ferritin level and abrupt thrombocytopenia. 
Persistence of fever beyond 7 days and worsening liver func-
tions also suggested the possibility of HLH, as seen in case 2. 
Both patients were started on intravenous dexamethasone in 
view of high clinical suspicion of HLH and responded well 
with resolution of fever and improving blood parameters. 
Therefore, early recognition and diagnosis of dengue-associ-
ated HLH and prompt intervention could have contributed to 
the favorable outcome in these patients.

Both patients described in this case report underwent bone 
marrow biopsy which showed presence of hemophagocytic 
activity. These findings were supportive of our diagnosis of 
hemophagocytic lymphohistiocytosis due to dengue infec-
tion. The typical histopathological findings of HLH include 
diffuse accumulation of lymphocytes and mature macro-
phages, which occasionally exhibit hemophagocytosis.15 Of 
note, the sensitivity and specificity of hemophagocytosis for 
HLH were 83% and 60% respectively.16 Therefore, a negative 
initial bone marrow specimen should not delay diagnosis and 
initiation of HLH treatment.

Corticosteroids are often used as an initial agent in the 
treatment of HLH, whereas other treatment options include 
etoposide, intravenous immunoglobulin, and intrathecal 
methotrexate.17 Treatment of severe EBV-associated HLH 
with dexamethasone and etoposide had resulted in a reduc-
tion of mortality among patients who received treatment.18,19 
There are numerous published case reports of successful 
outcome in the use of dexamethasone in patients with severe 
dengue that developed HLH.20,21 Randomized control trials 
on the use of such agents in the treatment of dengue fever 
complicated by HLH are urgently needed in evaluating its 
role in management.

F I G U R E  2  Bone marrow aspirates examination showed a 
normocellular marrow with evidence of hemophagocytosis

F I G U R E  3  Temperature trend of Case 2



   | 3429CHANG et Al.

5 |  CONCLUSION

HLH is an uncommon but severe complication of dengue 
infection. Clinicians should have a high index of suspicion 
of HLH in patients with dengue infection especially if there 
is a recurrent fever after defervescence or persistent fever 
>7 days, any cytopenias, or extremely high serum ferritin. 
Early recognition of this condition and use of corticoster-
oids is a major contributing factor in improving clinical 
outcome.
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