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ABSTRACT

Dengue fever is the most common arboviral disease transmitted globally. It was estimated about 400,000 cases of
severe dengue occur in Asian countries [1]. Patients with severe dengue are at risk of developing secondary Hae-
mophagocytic Lymphohistiocytosis (HLH) which contribute to high morbidity and mortality. Thus, a high index of
suspicion should be considered in critical dengue patient. We presented a case of young girl, who initially had clas-
sical symptoms and sign of dengue fever and was in compensated shock at presentation. The condition further de-
teriorated as she developed Acute respiratory distress syndrome (ARDS) and secondary HLH due to severe infection.
She developed unremitting fever despite already out of defervenscence window period. With some positive labora-
tory findings; highly elevated serum ferritin of more than 10,000 mcg/L, low natural killer (NK) cells, bicytopenias
and hypertriglyceridemia in which directed towards diagnosis of secondary HLH. However, due to ill condition,
the bone marrow aspiration was not able to be performed to confirm the presence of haemophagocytosis. HLH is a
hyper inflammatory condition which is characterized by macrophage activation with phagocytosis of blood

cells in the bone marrow and cytokine storm, leading to organ dysfunction and death [2].
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INTRODUCTION

Dengue is a virus that is transmitted by infected female
mosquitoes and there are four different types of dengue
virus which are DEV-1 to DENV-4. If an individual is
infected with one serotype, they become immune to that
specific type only but are at a greater risk of developing
severe dengue if they re-infected with a heterogenous
serotype. This is explained by a mechanism called
antibody dependent enhancement (ADE) [1]. WHO
estimates that 390 million dengue virus infections occur
every year, 70% of which are in Asian. In Malaysia,
dengue cases surpassed 20,000 in first three months
of 2023 and as of 18 March 2023, 23,753 cases and
16 deaths have been reported, which showed 222.6%
increment compared to the same period in 2022.

Severe dengue infection is acknowledged as a significant
contributor to secondary HLH, a potentially fatal
illness. The hallmark of HLH, is a hyper inflammation
brought on by the unchecked multiplication of activated
lymphocytes and histiocytic that secrete copious
amounts of inflammatory cytokines known as cytokine

storm, leading to organ dysfunction and death. Every
individual may show a wide spectrum of clinical
manifestations caused by pathological inflammation. In
recent years, there have been increasing cases of dengue
fever associated with HLH reported in the literature.
However, this condition is still considered rare and
under-recognized [3]. Prolonged duration of fever
and cytopenia together with multi-organ dysfunction
out of proportion to the plasma leakage phase are the
common presentations. Here, we reported a case of
severe dengue fever in shock complicated by HLH.

CASE REPORT

NAB, a young 11-year-old girl, presented with a high-
grade fever of five days duration, associated with
abdominal pain, vomiting, myalgia, arthralgia, poor
appetite, and worsening lethargic symptoms. Otherwise,
she denied any retro-orbital pain, chest pain, shortness
of breath, and altered sensorium. Blood investigations on
day 6 of the illness at the health clinic revealed borderline
thrombocytopenia with leucopenia; however, dengue
Ns1 1gG and IgM were both negative. On day 7 of her
illness, she presented to the emergency department with
a clinical sign of compensated shock, evidenced by poor
pulse volume, a prolonged capillary refill time of more
than three seconds, tachycardia with a pulse rate of 120
bpm, and a normotensive blood pressure. Otherwise,
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the remainder of the systemic examinations were
unremarkable. Repeated blood investigations at day 7
of the illness revealed features of dengue fever, whereby
her platelet level was 160 x 109/L, TWC was 4 x 109/L,
and her hematocrit level was 42. Repeated dengue
serology confirmed our diagnosis, in which her dengue
IgM was positive. Thus, she was treated for dengue fever
in compensated shock. Multiple fluid boluses were
instituted during initial resuscitation, and subsequently,
she was treated supportively with judicious intravenous

fluid administration and anti-pyretic.

Table I; Investigations of the patient

Variable

Upon presentation and clinical
deterioration

Haemoglobin (11.5 ~ 16.5
g/dL)

Hematocrit (40 - 54%)

White cell count (4 - 11x10°
/L)

Platelet (150 - 450 x10° /L)
Full blood picture

Dengue IgM

INR (0.8 - 1.2)

AST (5 - 34 1U/L)

ALT (6 - 28 U/L)

Ferritin (24 — 336 pg/L)
LDH (100 - 217 U/L)
Creatinine kinase (<250 U/L)
Coronavirus IgG antibody
Troponin T (0-14 ng/L)
Fibrinogen (2-4 g/L)
Triglyceride (<1.7 mmol/L)
Anti nuclear antibody
Leptospirosis serology
TBNK enumeration test
CRP

Pro calcitnonin (<0.5 ng/mL)

13.7

40.6
2.9

116

Bicytopenia with neutropenia
TRO infection, presence of few
Pseudo-pelger neutrophil, no blast
cell seen.

Positive

1.27

1129

758

20,282

2762

1634

Positive

7

2.33

2.87

Negative, < 1:80
Not detected

All' T cell, NK cells are reduced
Negative

2.39

INR: international normalized ratio; ALT: alanine aminotransferase; AST: aspartate amino-
transferase; LDH: lactate dehydrogenase; CRP: C-reactive protein; TBNK :T cell, B cell, NK
cells

Despite day eight of illness, the defervescence phase
could not be determined as she persistently had a
spike in temperature, as shown in Figure 1. Therefore,
an empirical broad-spectrum antibiotic was started,
covering for a superimposed bacterial infection.
Nevertheless, the fever persisted, which led to more
extensive investigations after discussion with a Pediatric
Infectious Disease consultant. The potential differential

diagnosis of connective tissue disease, Multisystem
Inflammatory Syndrome in Children (MIS-C), and
HLH needs to be investigated. The possibility of
MIS-C was unconvincing, as blood parameters such
as C-reactive protein, erythrocyte sedimentation rate
(ESR), pro-calcitonin (PCT), and troponin T level were
all low, despite a positive COVID-19 IgG antibody.
Subsequent laboratory investigations had directed us
towards secondary HLH as our patient fulfilled five out
of eight criteria: unremitting fever, bicytopenia with
lymphopenia and neutropenia (TWC 2.82 x 109/L,
Plt 88 x 109 uL), hypertriglyceride 2.87 mmol/L, low
NK cells, and extremely high serum ferritin of 20,282
pg/L. However, a bone marrow aspiration to confirm
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Figure 2: A Chest radiograph on day 15 of illness, showed diffuse
bilateral opacities with heterogenous opacity over left upper lobe,
suggestive of ARDS

the presence of hemophagocytes was unable to be
performed as her condition deteriorated and required
ventilatory support for a total of 14 days. Eventually, she
was treated for severe dengue with sequelae: secondary
HLH, ARDS, acute liver injury, and rhabdomyolysis.

A Pediatric Immunologist and Hematologist were also
consulted in managing this patient. Thus, a low dose of IV
methylprednisolone of 2 mg/kg/day was administered on
day 15 of the illness. Following IV methylprednisolone,
the fever resolved with marked clinical improvement
and a biochemical profile of TWC 4.34 x 109/L, Plt
150 x 109/L, serum ferritin of 962.26 pg/L. She was
discharged well after one month of hospitalization, but
with some neurological sequelae.
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Figure 1: Temperature chart throughout ilospita ization
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Table I1; Serial investigations of the patient throughout admission

Days of admis- 1 2 3 4 5 6 7 7 9 12 14 17 19 27
sion

TWC (x10°/L) 4.0 2.66 2.5 336  2.81 2.02 4.24  3.74 4.01 4.51 4.25 9.81 13.6

Haemoglobin 14.2 13 13.8 14 14.6 13.5 12.0 11.6 11.2 129 12.8 13.7 13.7

(g/dL)

Haematocrit 42.5 309 40.2 439 436 42.0 36.1 36.8 38.4 41 40.5 40.1 40.1

(%)

Platelet (x10° 160 94 76 77 68 89 150 207 271 292 237 252 276

/L)

AST (5-34 68 126 275 1129 420 470 268 157 82 57 72 31

1U/L)

ALT(6 - 28 39 81 94 758 364 416 266 180 192 151 166 69

u/L)

Creatinine 1384 1634 2033 2752 2343 1220 798 293

kinase (<250

u/L)

LDH (100 - 2762 2644 2555 2773 1029 713

217 U/L)

TWC total white cell; ALT: alanine aminotransferase; AST: aspartate aminotransferase; LDH: lactate dehydrogenase

DISCUSSION

Severe dengue is defined as any patient who met criteria
for dengue with or without warning sign together with
at least one of the following; shock secondary to plasma
leakage or respiratory distress due to severe plasma
leakage, severe gastrointestinal or vagina bleeding
requiring intravenous fluid resuscitation and blood
transfusion, and severe organ dysfunction for example
severe transaminitis (transaminases > 1000 IU/L), heart
impairment or impaired conscious level [4].

Several risk factors for severe dengue include any
previous dengue infection, female, two extreme of age,
malnutrition, pregnancy, clinical signs (abdominal pain,
vomiting, bleeding tendency and loose stool), shock,
obesity, diabetes, chronic allergies, and hypertension.
In our patient, the identifiable risk factors for severe
dengue were obesity and the clinical presentation of
dengue with warning sign in compensated shock, with
evidence of severe plasma leakage.

Since our patient did not follow the classical course
of dengue illness; febrile, critical and recovery phase,
several differentials’ diagnosis have been considered.
Dengue infection with prolonged fever warrants close
monitoring and further investigations due to high
mortality rate. The causes may include secondary
bacterial infection and secondary HLH. Other causes
need to be rule out include connective tissue disease,
other infection (COVID-19, influenza, and other
bacterial infection such as leptospirosis or typhoid fever),
hematological malignancy, encephalitis, Guillain-

Mal J Med Health Sci 20(SUPP3): 136-139, May 2024

Barre syndrome, hepatitis, myocarditis, and immune
thrombocytopenia. The hypothesis of sepsis with HLH
is due to the over activation of compensatory anti-
inflammatory response leading to immune dysfunction
[2]. Thus, high index of suspicion is crucial to prevent
undiagnosed complications and other treatable diseases
in prolonged fever with dengue.

HLH has primary (genetic) and secondary (acquired)
variants. Secondary HLH is most frequently brought on
by infections, neoplasms, and autoimmune illnesses,
with Epstein-Barr virus (EBV-HLH) being the most
prevalent infection-associated HLH. Recently, dengue-
associated HLH in children has been well reported, as
there is increase in detection of dengue cases every year.
The diagnosis of HLH is made according to HLH 2004
criteria whereby 5 out of 8 criteria must be fulfilled;
(i) unremitting fever, (ii) splenomegaly, (iii) cytopenia
in 2 of 3 lineages, (iv) hypertriglyceridemia or (fasting,
>265 mg/dL) and/or hypofibrinogenemia (<150 mg/dL),
(v) Hemophagocytosis in the bone marrow, spleen, or
lymph nodes, liver, (vi) Low or absent NK-cell activity,
(vii) Ferritin >500 ng/mL and (viii) Elevated sCD25
(chain of sIL-2 receptor) [2].

Detecting the clinical or biochemical deterioration in
dengue patients and establishing a diagnosis of dengue-
associated secondary HLH is challenging yet important
as this will prompt into an immediate treatment,
hence give a better outcome. As in our case report,
she manifested a severe form of dengue infection with
secondary HLH as there were deterioration in both
clinical (hypotension, respiratory distress and altered
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mental state) and biochemical parameters (raised
aminotransferases, high LDH and high serum ferritin).
Thus, she was started on IV methylprednisolone which
gave a positive outcome. Literature suggest that steroid
(dexamethasone or methylprednisolone) therapy in
HLH patient is beneficial in improving clinical outcome
due to its anti inflammatory effect. IV immunoglobulin
G can also be used as a single therapy or together with
dexamethasone or methylprednisolone. Sakshi Bami
et al has been reported that an interleukin-1 inhibitor
(anakinra), with or without steroids has promising
outcome in secondary HLH [5].

CONCLUSIONS

In conclusion, secondary HLH should be considered in
severe dengue patient who showed clinical deterioration,
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 corticosteroids is a major contributing factor
in improving clinical outcome.
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