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Case Report: Dengue Hemorrhagic Fever with Ischemic Stroke
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Abstract.

Several neurological manifestations are recognized in dengue infection, but stroke is a rare complication.

We report a case of ischemic stroke in a patient with dengue hemorrhagic fever. A 52-year-old previously healthy male
presented with a history of fever for 2 days, and left-sided weakness and numbness of sudden onset. MRI scanning
showed a right-sided thalamic lacunar infarct. Diagnosis of dengue fever was made based on leuco-thrombocytopenia,
positive dengue nonstructural protein-1 (NS-1) antigen, and positive dengue IgM antibodies. Severity of limb weakness
correlated with the critical phase of dengue hemorrhagic fever (DHF). He was discharged home with good recovery from
neurological symptoms and disability. Strokes are rare in dengue, and are mainly hemorrhagic strokes related to throm-
bocytopenia. Ischemic stroke is even rarer. More evidence is needed for confirmation of dengue as a pathogenic mecha-

nism of ischemic stroke.

CASE PRESENTATION

A 52-year-old previously healthy man presented to a Sri
Lankan tertiary care hospital with a history of fever, head-
ache, and arthralgia of 2 days. There was associated nausea
and loss of appetite but no respiratory, urinary, gastrointesti-
nal, or musculoskeletal symptoms were reported. He had a
dull global headache without photophobia, phonophobia, or
symptoms suggestive of increased intracranial pressure. On
the second day of his illness, he had developed left sided
face-arm-leg weakness and numbness of sudden onset.
There was no altered sensorium, dysarthria, or dysphagia,
and he was able to mobilize independently despite the
weakness. He was a nonsmoker and a social drinker.

On admission, he was febrile with a temperature of 38.6°C
and was dehydrated. There was no plethora or lymphade-
nopathy. He had a blood pressure of 120/80 mm of Hg and
a pulse rate of 96 bpm, and examination of the precordium,
lungs and abdomen were normal. The Glasgow Coma Scale
was 15/15 and he was well oriented. A left face-arm-leg
hemiparesis was noted (power grade 4/5 on the Medical
Research Council [MRC] scale). Cranial nerve examination
was normal, except for the left upper motor neuron type
facial palsy. Deep tendon reflexes were normal and the plan-
tar reflexes were flexor bilaterally. There was no objective
sensory impairment or cerebellar involvement. He was able
to walk independently. Stroke severity as measured by the
National Institutes of Health Stroke Scale (NIHSS) score was
3 (on a scale of 0-42, higher scores indicating more severe
strokes) on admission.

A diagnosis of dengue fever was made based on leucope-
nia, thrombocytopenia, and positive non-structural protein-1
(NS-1) antigen test for dengue, and subsequently by positive
dengue IgM antibody test. His initial random blood glucose,
renal functions, coagulation profile, C-reactive protein, and
erythrocyte sedimentation rate (ESR) values were within nor-
mal limits. Urine analysis did not reveal hematuria. Liver
transaminases were elevated compatible with dengue fever.
A noncontrast CT scan of the brain showed a right-sided
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thalamic lacunar infarct, which was later confirmed by a MRI
scan that showed a T2 and FLAIR high intensity area with
mild diffusion restriction and peripheral enhancement in the
right thalamus (Figure 1). Lumbar puncture was not per-
formed because of severe thrombocytopenia. He was man-
aged according to the current Sri Lankan dengue practice
guidelines. Summary of important investigations available
from the day of admission (third day of the iliness) is shown
(Supplemental Table 1).

The patient entered the critical phase of dengue hemor-
rhagic fever (DHF) when the platelet count was 12,000/uL,
and a focused ultrasound scan confirmed fluid leakage with
pericholecystic fluid and free fluid in the hepatorenal pouch.
The severity of limb weakness correlated with the disease
progression of dengue fever. The left upper and lower limb
power was grade 4/5 (MRC scale) at the beginning of the
ascending phase of DHF, and weakness progressed to
grade 3/5 requiring support for mobilization towards the
peak of the ascending phase and during the first half of the
descending phase. However, he did not develop other neu-
rological complications and remained hemodynamically sta-
ble. He recovered from the critical phase of DHF with only
supportive therapy including careful monitoring and fluid
management. The timeline of important clinical events is
shown below (Supplemental Table 2).

He was transferred to the hospital stroke unit after recover-
ing from dengue for further management. With the recovery
of thrombocytopenia, he was started on anti-platelet therapy.
Stroke risk factor evaluation revealed elevated fasting blood
glucose (198 mg/dL) and HbA1C (6.7%), and he was started
on oral hypoglycemic medications. His 2D-echocardiogram
and carotid Doppler scan were normal. He made a good neu-
rological recovery with multi-disciplinary rehabilitation and
was discharged home. He was followed up at the stroke
clinic, and at 6 months was found to have complete recovery
with no residual weakness and independence in all daily
activities.

DISCUSSION

Dengue fever is an arboviral disease transmitted by mos-
quito vectors Aedes aegypti and Aedes albopictus. It is the
most common mosquito-borne viral illness in Sri Lanka,2
with yearly epidemics following monsoon rains when
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Ficure 1. Non contrast CT scan (left) and Contrast-enhanced MRI brain (right) showing right thalamic infarct (arrow).

conditions are optimal for mosquito breeding. The highest
number of globally notified dengue cases was reported in
2019, with more than four million cases reported from all
regions of the world.® It is now recognized to be a disease
with multi-organ involvement.

Neurological complications are well described in dengue
but thought to be uncommon. The spectrum of neurological
manifestations in dengue is diverse and can be related to
neurotropic effects of the virus (e.g., meningitis, encephalitis,
myositis, myelitis), systemic complications (e.g., encepha-
lopathy), or post-infectious immune mediated phenomena
(e.g., acute disseminated encephalomyelitis, Guillain-Barré
syndrome).*

Stroke is a rarely reported neurological manifestation in
dengue infection.® Stroke was not observed among
45 patients with neurological involvement in a study of 486
patients with dengue in India.® In a Sri Lankan study of 295
patients with dengue fever, neurological complications were
reported in 12 patients, but strokes were not seen.” Similarly,
stroke has not been reported in several other case series
detailing neurological involvement in dengue.®~'" The majority
of strokes reported in dengue are hemorrhagic in nature,'~'°
and increased capillary permeability, plasma leakage, and
vasculitis are thought to be the underlying pathogenic mecha-
nisms for hemorrhagic stroke.®

Thrombotic phenomena involving both arterial and venous
circulations are described in dengue infection. These include
myocardial infarction,®'” cerebral venous thrombosis,'® deep
vein thrombosis, '® and pulmonary embolism.2%2' The underly-
ing pathophysiological basis for thrombotic events in dengue is
poorly understood. Several hematological disturbances includ-
ing cytokine storm secondary to antibody-dependent enhance-
ment, increased immune complex formation, and complement
activation are suggested as possible mechanisms.?? Loss of
endothelial  nonthrombogenic  protective  factors and

expression of thrombomodulin by the infected endothelial cells
facilitating a procoagulant hemotasis are described even in
very early stages of severe dengue infection.?®?* However,
none of these mechanisms have been described related to
ischemic strokes in dengue.

Published literature on ischemic stroke in dengue fever is
limited to a few case reports.>252° The pathogenesis pos-
tulated includes meningo-vasculitis and a transient hyper-
coagulable state following plasma leakage.®2"*2 In our
patient, the observed correlation of neurological disability
with the severity of thrombocytopenia and plasma leakage
lends support to a transient hypercoagulable state being a
possible pathogenic mechanism. A similar observation was
made in a case report by Liou in 2008.2° Intracranial vascu-
litis has been reported in a child with ischemic stroke and
positive dengue serology.®® However, MRI angiography did
not reveal vascular abnormalities in our patient. Cardiac
dysfunction is described in dengue®* and can be a poten-
tial cause of ischemic stroke in these patients, but there is
no evidence of possible cardiogenic embolism in the
reported cases. In our patient, cardiogenic embolism was
unlikely to be the possible stroke mechanism, as the clini-
cal subtype was a lacunar syndrome, neuroimaging con-
firmed a lacunar infarct, and ECG and 2D echocardiogram
were normal (although Holter monitoring was not per-
formed). A summary of the key findings from previous pub-
lications of ischemic stroke in dengue is given in Supple-
mental Table 3.

Currently, management of dengue fever is limited to sup-
portive care with carefully tailored fluid resuscitation.
Immune-mediated mechanisms may play a role in thrombo-
cytopenia in dengue infection,® and correction of thrombo-
cytopenia with steroids or intravenous immunoglobulin (IVIG)
may help improve stroke outcomes.?®> However, no benefit
of steroids or IVIG has been shown in clinical trials on
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dengue management,®®

uncertain.

Patients may present with symptoms related to stroke
prior to the onset of symptoms of dengue.® Using antiplate-
let therapy or thrombolysis oblivious to the underlying den-
gue infection with thrombocytopenia in such patients may
lead to fatal bleeding complications.®”

In conclusion, ischemic stroke is a rare complication of
dengue fever. The pathogenic mechanisms and treatment
options of ischemic stroke in dengue fever need further
study. It is important to exclude the possibility of dengue
fever in the management of ischemic stroke in endemic
countries, as thrombolysis, endovascular treatment and
anti-platelet treatment could have fatal consequences in
patients with unrecognized thrombocytopenia.

and their place in clinical practice is
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