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Infectious Diseases

Rare co-existance of disease or pathology

Dengue virus is a common arbovirus with uncertain neurotropism. Dengue encephalitis is a rare but fatal man-
ifestation of severe dengue. Diagnosis requires high clinical suspicion. It should be routinely considered in pa-
tients with encephalopathy, especially in countries where dengue virus is endemic. Unlike other forms of se-
vere dengue, the typical warning signs and biochemical derangements are not reliable markers for dengue
encephalitis. Alternative biochemical markers of dengue encephalitis are needed.

We present a case of dengue encephalitis with distinctly raised procalcitonin (13.2 pg/L), in the absence of the
typical warning signs and biochemical derangements of severe dengue. The patient was a 65-year-old man
with fever and sudden loss of consciousness in the absence of other localizing signs/symptoms. Inflammatory
markers were raised, with findings of leptomeningeal enhancement on brain computed tomography sugges-
tive of meningoencephalitis. Septic workup was unremarkable (normal renal and liver functions, negative
blood and urine cultures). The typical neurotropic microorganisms were not detected in the cerebrospinal flu-
id. On day 4 of admission, the patient reported abdominal pain and hematuria with a new onset of bicytope-
nia. Subsequent investigations for dengue infection were positive for serum dengue NS1 antigen and dengue
RNA (type 2 strain) in cerebrospinal fluid, confirming the diagnosis of dengue encephalitis. The patient was
managed supportively and experienced full clinical recovery.

Dengue encephalitis is a rare condition with nonspecific biochemical and imaging abnormalities. We demon-
strated that a raised procalcitonin level can occur in the setting of dengue encephalitis. In endemic countries,
this finding may prompt further investigations for dengue encephalitis in patients with meningoencephalitis.

Dengue ¢ Encephalitis Viruses ¢ Procalcitonin
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Background

Endemic to the tropics, dengue virus is an arbovirus that in-
fects approximately 100-400 million people yearly [1]. Most in-
fected individuals are either asymptomatic or may experience
fever, malaise, retroorbital pain, and arthralgia [2]. Dengue is
usually a self-limiting viral illness, but some patients may de-
velop severe dengue infection, circulatory collapse, and end-
organ failure. In these cases, the metabolic disturbances, toxin
release, and cerebral edema may lead to dengue encephalop-
athy (clinical syndrome of diminished consciousness). Even
more rarely, the virus can infiltrate the central nervous sys-
tem (CNS) and cause dengue encephalitis. The most common
neurological symptoms in dengue encephalitis and encepha-
lopathy are altered sensorium (93.8-100%), headache (63.3%),
and seizure (53.3%) [3]. To distinguish dengue encephalitis
from encephalopathy, the virus must be isolated in the CNS
via serology, polymerase chain reaction, culture, or biopsy [4].
Given that dengue virus is not a neurotropic virus, the diag-
nosis of dengue encephalitis requires a high index of clini-
cal suspicion. Unlike other severe dengue infections, patients
with dengue encephalitis may not show warning signs or de-
ranged biochemical markers typical of severe dengue. There
is a need to identify alternative biochemical markers of den-
gue encephalitis.

We report this case to highlight the potential diagnostic utili-
ty of serum procalcitonin in dengue encephalitis.

Case Report

Our patient was a 65-year-old man with a previous medical
history of chronic obstructive pulmonary disease who present-
ed acutely with loss of consciousness and fever. Corroborative
history from the family revealed a preceding febrile illness of
3 days, associated with chills and rigors. There were no wit-
nessed abnormal limb movements. His vital signs were as fol-
lows: temperature 41.0°C, pulse 130 beats/min, blood pressure
120/60 mmHg, and normal oxygen saturation. He was deliri-
ous, with a Glasgow Coma Scale score of E2V2M5 and normal
pupils (bilaterally equal and reactive to light). There were no
signs of meningism. The rest of the physical examination was
unremarkable. Blood glucose was 8.9 mmol/L.

Preliminary investigations revealed raised inflammatory mark-
ers (total white count 11.1x10%dL, procalcitonin 13.2 pg/L,
C-reactive protein 74.2 mg/L). The renal and liver function were
unremarkable, and the patient had a normal coagulation pro-
file (serum creatinine 0.92 mg/dL, alanine transaminase 18 U/L,
aspartate transaminase 28 U/L, hemoglobin 15 g/dL, platelet
230x10%/L, hematocrit 44.8%, prothrombin time 11.2 s, acti-
vated partial thromboplastin time 25.1 s). A brain computed
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tomography (CT) scan with contrast revealed subtle contrast
enhancement equivocal for leptomeningeal enhancement with
underlying cerebral edema (Figure 1A, 1B). Hence, our initial
impression was meningoencephalitis.

Lumbar puncture was performed and empiric intravenous an-
tibiotics and an antiviral (vancomycin, ceftriaxone, ampicillin,
and acyclovir) were initiated. Details of the cerebrospinal flu-
id (CSF) were as follows: raised opening pressure (34 cmH,0),
clear CSF with normal glucose (3.8 mmol/L) and protein levels
(0.3 g/L), and an absence of white/red blood cells. No microor-
ganisms were seen on the CSF Gram stain. Polymerase chain
reaction tests were also negative for neurotropic viruses (cy-
tomegalovirus, herpes simplex virus, and varicella zoster vi-
rus), toxoplasma gondii, and cryptococcus. The patient’s blood
and urine cultures were also negative for bacterial growth.

A repeat full blood count on day 4 showed that the patient
had developed bicytopenia (total white count 3.12x10%L and
platelet count 57x10°/L) (Figure 1D). The patient also report-
ed abdominal pain and hematuria. We sent off dengue serol-
ogy, which was positive for NS1 antigen and negative for IgM,
prompting suspicion for dengue encephalitis. Residual CSF from
the previous lumbar puncture tested positive for dengue RNA
(type 2 strain). Hence, we treated the patient supportively for
dengue fever and discontinued the antimicrobials. The pa-
tient’s fever broke on day 9 with gradual recovery of his bicy-
topenia (Figure 1D). Magnetic resonance imaging of the brain
done 1 week after the initial brain CT showed resolution of
the leptomeningeal enhancement (Figure 1C). Serum procal-
citonin was normal (0.47 ug/L) prior to discharge. The patient
was discharged thereafter. At a subsequent follow-up 1 year
later, he remained well without any neurological sequelae.

Discussion

Dengue encephalitis has an incidence of 5.4% to 6.2% in en-
demic countries and a mortality of 30-52% [3,5]. Early recog-
nition is crucial to minimize the complications of dengue en-
cephalitis. Unfortunately, typical warning signs (eg, abdominal
pain, vomiting, lethargy) and significant biochemical derange-
ments (eg, hematocrit, aminotransferases, serum creatinine)
may be absent in dengue encephalitis. To complicate mat-
ters further, features of dengue encephalitis on brain imaging
are also nonspecific and variable, ranging from diffuse cere-
bral edema and intracranial hemorrhage/microhemorrhages
to localized encephalitic changes [6]. Increasingly, procalcito-
nin has been proposed as a predictor of severe dengue [7,8].

In a prospective study of 486 cases of dengue fever, patients
with CNS involvement were less likely to present with abdomi-
nal symptoms of vomiting (32% vs 45%), diarrhea (7% vs 23%),
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Figure 1. (A) Brain computed tomography (CT) without contrast showing crowded cerebral gyri and sulcal effacement and (B) brain
CT with contrast showing leptomeningeal enhancement. (C) Brain magnetic resonance imaging on day 9 of admission
showing resolution of cerebral edema and leptomeningeal enhancement. (D) Clinical progression of the patient showing
the increase in platelets following defervescence, the resolution of delirium (arrowhead), and the procalcitonin trend.

and abdominal pain (18% vs 30%) [9]. Biochemical markers of
severe dengue such as hematocrit, platelet count, and serum
creatinine also did not differ between those with and without
CNS complications; mean serum hematocrit (30.1% vs 31.5%),
platelet (160x10°/L vs 144x10°/L), and creatinine (1.4 mg/dL
vs 1.43 mg/dL) [9]. While liver dysfunction (97% vs 12%) and
bleeding (28% vs 12%) were more common in individuals with
CNS involvement, these findings were not consistently observed
in other studies [9]. A retrospective study of 116 dengue-in-
fected patients showed that patients with neurologic involve-
ment were less likely to develop hepatic dysfunction (60% vs
69.2%), while another study reported similar bleeding rates
in both groups (33.3% vs 37.3%) [10,11].

In our case report, the patient did not present with any ab-
dominal or bleeding symptoms and had relatively normal bio-
chemical values. Notably, he had a raised procalcitonin level
(13.2 pg/L), which is unusual in dengue fever. Procalcitonin
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is a calcitonin propeptide synthesized by C cells and secret-
ed by leukocytes in the presence of bacterial lipopolysaccha-
rides and cytokines during sepsis. Upregulation of cytokines
such as interleukin (IL)-1p, IL-6, and tumor necrosis factor-o in
viral infections can also promote procalcitonin synthesis [12].
Procalcitonin is a well-established predictor of severity in bacte-
rial infections and increasingly in viral infections [13,14]. In den-
gue infections, the procalcitonin level is raised in patients with
severe dengue and those with bacterial co-infections [7,8,15].
Cutoffs of 0.3-0.7 pg/L and 1.14 pg/L are used to predict se-
vere dengue and bacterial co-infections, respectively [7,8,15].
Raised procalcitonin is also associated with death in patients
with severe dengue (P=0.021) [8]. For our patient, the degree
of procalcitonin elevation most likely signified severe dengue
rather than a bacterial co-infection. He did not have any local-
izing symptoms/signs to suggest other infection sources and
his microbial cultures were negative.
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Besides being a biomarker of severity, procalcitonin is a me-
diator of sepsis and possibly dengue encephalitis. It upregu-
lates surface markers on neutrophils/lymphocytes and upreg-
ulates cytokines and reactive oxygen species (ROS) [12]. This
positive feedback between procalcitonin and the proinflamma-
tory cytokines subsequently culminates in an overwhelming
systemic inflammatory response [12]. The increased ROS can
disrupt the blood-brain barrier, contributing to cerebral edema
and CNS infections [12]. In severe dengue, neurological com-
plications of dengue infection were previously attributed to
the pathophysiology of severe dengue infection (ie, prolonged
plasma leakage and hemorrhage causing hepatic encephalopa-
thy, cerebral edema, and intracranial hemorrhage) [3]. We pos-
tulate that in dengue encephalitis, the elevated procalcitonin
may further disrupt the blood-brain barrier and aggravate ce-
rebral edema. Another possible mechanism is a direct CNS in-
vasion by the dengue virus through the compromised blood-
brain barrier. The direct neurotropism of the dengue virus has
recently been illustrated with the isolation of the virus RNA in
the CSF, also evidenced in our case report [16].
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Conclusions

Dengue encephalitis is a rare condition. In endemic countries,
it should be routinely considered in patients with encepha-
lopathy. Clinicians should bear in mind that typical warning
signs and biochemical derangements may be mild or absent
in dengue encephalitis. CNS imaging may also be inconclu-
sive. A raised procalcitonin level can occur in the setting of
dengue encephalitis, prompting dengue serology investiga-
tion and dengue RNA testing in CSF. Large-cohort studies are
needed to elucidate the diagnostic utility of procalcitonin in
dengue encephalitis.
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