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Abstract
Spectrum of Dengue infection is getting wider with time. Expanded
dengue syndromes is a large umbrella to cover atypical manifestation
of dengue infection. Dengue can cause neurological involvement by en-
cephalopathy, encephalitis and Acute disseminated encephalomyelitis
(ADEM), whereas the later is the rarest one.
In this case series we describe 5 cases who developed ADEM as
a sequalae of dengue infection. The median days from dengue in-
fection to development of neurological symptoms was ≈ 11 days.
Age range was (22-57) years. Magnetic resonance Imaging (MRI) of
all patients showed bilateral white matter involvement suggestive of
ADEM. Slightly raised CSF proteins was universal to all patients. Mild
lymphocytic pleocytosis was observed in 2 patients. None responded
to high dose steroids. Two patients were offered Plasma exchange.
Outcome was poor, all patients died due to brain herniation
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1 INTRODUCTION.

Dengue has turn out to be one of the dead-
liest infections over the last decade. It has
effected over 100 countries in Africa, Amer-

ica, the Eastern Mediterranean, South-East Asia and
the Western Pacific. Asia shares almost 70% of the
global burden of the disease.

Supplementary information The online version of
this article (https://doi.org/xx.xxx/xxx.xx) contains
supplementary material, which is available to autho-
rized users.

Corresponding Author: Wajeeha Qayyum Rehman 
medical institute, Peshawar, Pakistan.

JMCRR 05 (02), 1089−1096 MANUSCRIPT CENTRAL 1089

https://doi.org/10.52845/JMCRR/2022/5-2-4
https://creativecommons.org/licenses/by-nc-nd/4.0/


DENGUE INFECTION RELATED ACUTE DISSEMINATED ENCEPHALOMYELITIS (ADEM) -
CASE SERIES
Every year, about 390 million dengue infections
are observed globally. Of these, about 500,000 land
into severe form of disease and around 5% die of
this. (1) About 15,719 cases of dengue fever has been
recorded from Pakistan this year to date,(13th oct
2021) where as 34 people died due to this infection
until now. (2)
There is spectrum of presentation in dengue ranging
from typical manifestation (classical dengue fever,
Dengue hemorrhagic fever with or without shock
syndrome) to atypical manifestation like expanded
dengue syndrome.
Expanded dengue syndrome is an entity in which
patients develops an unusual manifestation involv-
ing different organ especially brain with or without
plasma leak (3) Dengue was classically thought to
be a non-neurotropic virus but by evidence from
ongoing research, serotype 2 and 3 are found to
be involved in neurotropism (4). Virus effects the
brain tissue either by direct invasion or it can cause
post infectious immune mediated neuronal destruc-
tion. Furthermore, systemic metabolic disturbances
can also contribute to encephalopathy. It is nec-
essary to differentiate between dengue encephalitis
and ADEM as encephalitis is usually common and
managed conservatively and seen during dengue in-
fection. Temporal relation with disease is one of
the most important point differentiating encephali-
tis from ADEM. However ADEM can also present
during active disease, classical radiological findings
of ADEM have made it possible to differentiate
between two entities during disease period.
Acute disseminated encephalomyelitis (ADEM) oc-
curs in 0.4 -0.8/100,000/year. It can occur in acute or
post-infectious phase of dengue infection. Average
time is 3-19 days. Transient autoimmune response
towards myelin by the mechanism of molecular
mimicry leads to demyelination of the white matter
of the brain, spinal cord or both. It is classically a
multifocal, and monophasic disease presenting with
altered mental state, seizures and focal neurological
deficits (5). MRI brain is the main stay of diagnosis
may be supported by CSF analysis. Demyelinating
lesions involving cerebral white matter and deep
gray nuclei with or without foci of hemorrhagic foci
on are pathognomonic of ADEM following dengue

infection. The spectrum of radiological features ob-
served in ADEM ranges from multifocal lesions in
brain white matter that may or may not involve
basal ganglia, single or multiple lesions only in brain
grey matter or focal lesions in the brain stem, basal
ganglia, and/or cerebellum (4–6)
Few studies and case reports of dengue associated
ADEM are available in literature (5–8) , majority
described mix picture of encephalitis or non exten-
sive brain involvement. More over, almost all were
accompanied by hematological parameters distur-
bances or capillary leakage. Here we describe our
experience of dengue related ADEM in the form of
Case series.
Case 1
A 22-year-old previously healthy male was brought
to the accident and emergency department with a
history of rapid deterioration of conscious level for
the last 2days. Therewas preceding history of dengue
fever 8 days. No decline in total leukocyte count
(TLC) and platelets were observed during his dengue
illness.
On examination at the emergency department, he
was found unresponsive with heart rate 140/min, BP
130/80, Afebrile, RR 18/min Spo2 96% on room air.
His GCS E1V2M4 (7/15). Pupils were bilaterally
reactive with sluggish response to light. Urgent non-
contrast CT head was done which revealed Small hy-
podense areas in bilateral temporal lobes.MRI brain
revealed bilateral white matter changes hypodense
on T1. FLAIR and T2 showed multiple hyperin-
tensities in brain stem, medial temporal lobes and
in centrum semiovale and bilateral periventricular
white matter. DWI/ ADC pattern showed restricted
diffusion. No post contrast enhancement seen. No
significant mass effect and mid line shift is seen.
Due to low GCS, he was intubated and managed in
ICU. He received high dose steroids IV methylpred-
nisolone 1g once daily. But the patient’s condition
remained critical, his GCS declined and he started
developing signs of raised Intracranial pressure and
he died on 4th day of admission.
Case 2
A 50-year-old female at the emergency department
with a history of recent dengue fever 10days back,
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FIGURE 1:MRI FLAIR,DWI,ADC and T1w contrasƟmages of paƟent 1

presented with right sided weakness and decreased
level of consciousness for the last 2 days. On exam-
ination, positive findings included BP 160/100 mm
of Hg, Heart rate 54/min and GCS OF E1 V2 M3
6/15. Her pupils were sluggishly reactive to light
reactive and she had bilateral extensor plantar reflex.
She was intubated there and was placed on ventilator
support. Serological and hematological evaluations
revealed dengue IgM and IgG positive with normal
hematocrit, TLC and Platelets. MRI brain revealed
abnormal signals in left basal ganglia and adjacent
deep insular and frontotemporal lobes. These ap-
pear hyperintense on T2WI and FLAIR, have dif-
fusion restriction and show ring like and patchy
extensive enhancement. Few have associated rim of
edema. There is mass effect on left lateral ventricle
with 4.8mm midline shift. similar signal intensity
marginally enhancing focus in right medial temporal
lobe in its posterior gyrus. Few smaller similar signal
foci seen in left side of brainstem and in right basal
ganglia. Few non-enhancing microvascular ischemic
foci noted in background frontoparietal white matter.
Lumber puncture couldn’t be carried out because
of significant midline shift. She was started on Sol-
umedrol 1gm/day alongwith supportive care. Neuro-
surgical decompression was offerred but keeping in
view the high risk benefit ratio, attendants refused it.
She deteriorated on 2nd day of admission and passed
away.
Case 3
2 weeks post dengue 27 years old male patient pre-
sented with 2 days history of aphasia, urinary incon-
tinence altered sensorium and drowsiness. He was
vitally stable. Examination was unremarkable except
Glasgow coma scale (GCS) of E4V3M6 (13/15).

Contrast-enhanced MRI brain revealed extensive
T2/FLAIR white matter hyperintensities in bilateral
frontal and left parieto occipital lobes. There is no
significant cortical or basal ganglia involvement. No
mass effect seen. These areas shows faint patchy en-
hancement with no restriction. Her lumber puncture
showed lymphocytic pleocytosis with raised protein.
CSF PCR for HSV I and II was negative. Patient
was started on pulse steroid therapy. He started de-
teriorating, on 4th admission day her GCS dropped
to 7/15. Plasma exchange was offered keeping in
view the unresponsiveness to steroids and aggres-
sive course of disease. He had 5 session of Plasma
exchange, his GCS remained static for few days but
then at 10th day of admission his GCS started declin-
ing, repeat MRI brain showed interval worsening of
lesions. He was put on ventilator support due to low
GCS, he remained on ventilator with GCS of 5/10
E2M3. While on ventilator he acquired ventilator
associated Infection that was treated with antibiotic
as per culture and sensitivity report, recovered from
it. On 16th day of admission his tracheostomy was
done keeping in view his persistently low GCS. Over
the period of few days, he was intermittently put
on spontaneous ventilator mode and wean off trail
was given but he couldn’t be weaned off. On 22nd
day of admission he developed bradycardia and hy-
pertension. His urine output increased to 500ml/hr.
Fluid and electrolyte balance was maintained as per
increased output. His GCS dropped to 3/15. The next
day, his pupils were dilated and nonresponsive to
light, however Gag and cough reflex was present.
The patient lost his brain stem reflexes with in few
hours. He was taken out from life support on 23rd
day of admission and declared dead.
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FIGURE 2:MRIFLAIR,DWI,ADC and T1w contrast images of paƟent 2

FIGURE 3:MRIFLAIR,DWI,ADC and T1w contrast images of paƟent 3.

JMCRR 05 (02), 1089−1096 (2022) MANUSCRIPT CENTRAL 1092



MANUSCRIPT CENTRAL
WAJEEHA QAYYUM ET AL.

A at admission
B at 3rd day of admission
C at 13th day of admission
Case 4
4 days post dengue fever 52 years old diabetic male
father of patient 4 was taken to neurology OPD with
1 day history altered mental status and confusion. He
was vitally stable having temp of 101F. Examination
was unremarkable apart from slight confusion and
Glasgow coma scale (GCS) of E4V4M6 (14/15).
Serological and hematological evaluations revealed
dengue IgM positive with normal hematocrit, white
blood cells and platelets. MRI brain revealed ab-
normal FLAIR/T2 signals in bilateral parietal and
left frontal and temporal lobes involving subcortical
and deep white matter. No contrast enhancement or
restricted diffusion seen. No mass effect or midline
shift seen. He was started on pulse steroid therapy
but he had an episode of generalize tonic clonic fits
and his conscious level deteriorated next 2 day. He
was offered plasma exchange and shifted to ICU for
ventilator support due to low GCS. While on ven-
tilator, his condition continue to become worse. He
remained on ventilator support, received 4 sessions
of plasma exchange but landed up in brain herniation
leading to brain stem death. His ventilator support
was withdrawn and declared dead on 7th day of
admission.
Case 5:
57 years old hypertensive female was shifted from
other hospital with history of worsening level of con-
scious level over the past 4days. She had history of
fever 20days back that lasted for 3days and settled at
its on. She was vitally stable. Her GCS was 6/15 and
bilateral planter response was equivocal. Pupils were
mid position non-reactive to light. MRI brain done in
other hospital reported multiple hyperintense signals
on T2 and FLAIR images in bilateral frontoparietal
lobesmore on the right side. FewT2/FLAIR hyperin-
tense lesions were also seen in cerebellum and pons.
They showed diffusion restriction on DWI/ADC and
partially enhanced on contrast image. There was no
midline shift. She was intubated because of low
GCS. She had been receiving pulse steroids for the
past 3 days that continued in our hospital as well.

Next day she developed bradycardia, her pupils were
dilated, nonreactive to light. After few hours she had
cardiac arrest and expired.

2 DISCUSSION

Dengue fever with atypical neurological complica-
tions carry a real challenge for clinician not only in
terms of diagnosis but also management. Temporal
relationship of fever onset and appearance of lesions
on MRI is one of the clue towards diagnosis of
ADEM vs encephalitis. The onset of post-dengue
ADEM has been described from 3 to 19 days of
dengue infection in one meta-analysis (9).
In a meta-analysis, fever and onset of neurological
symptoms <9.5days were found to be the predictors
of poor outcome in ADEM. Fever wasn’t present
in our cases except for one patient, as he was the
only one who had acute dengue infection. In our
case series, Mean interval between dengue infection
to neurological symptoms was 11.2days. Even with
Absence of fever and longer latent period, all our
patient had poor outcome. These differences can be
explained on the basis of virus related rapid ongoing
genetic mutation and may be disease severity in
Asian population.
More than 80% patients in ADEM recover fully, but
statistics are lacking about dengue related ADEM. In
our experience, it takes the aggressive course even
with early recognition and initiation of treatment
with pulse steroids didn’t help. Keeping in view
the fast disease progression plasma exchange were
offered to 2 patients but we faced poor outcome. The
onewho is alivewith lowGCS, his brain lesionswere
kept on getting massive despite all our efforts. This
type of aggressive disease course and extensive brain
lesions have been described in only couple of case
reports that also ended in death of patient. (7, 8) In
literature, many cases responded well to steroids, it
might be due to lesser degree of brain involvement
at the time of treatment initiation. (10, 11)
Moreover, plasma exchange therapy was not used
before. (9) Keeping in view the immune mediated
disease process, IVIG or plasma exchange was con-
sidered. Due to resource limited scenario plasma
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FIGURE 4:MRI FLAIR,DWI,ADC and T1w contrasƟmages of paƟent 4

exchange was opted however it couldn’t halt the
disease progression in our experience.
None of our patients had dengue related hemato-
logical abnormality or evidence of capillary leakage
neither in their dengue infection period nor later
when they presented with ADEM. These findings are
also unique to our cases as previous case reports have
mentioned at least one of the abnormalities in this
regard. (7, 8, 10, 11) Aggressive form of ADEM as
a squeal of simple uncomplicated dengue infection
is one of the factors observed 1st time in our all
cases. It reflects that development of ADEM can’t
be predicted by disease severity or any metabolic
derangements.
We also found that patients test for blood group were
Rh positive. This can point towards association of
virus related immune mediated response with Rh
factor but needs further clarification by large studies.
To our knowledge, it is the first case series regarding
dengue related ADEM reported so far. We focused
on pure cases of ADEM not encephalitis as the treat-
ment of two is far different from one another. Dengue
encephalitis usually takes a good course with sup-
portive therapy while few cases of ADEM reported
before also responded well to high dose steroids. Our
case series described the exceptionally aggressive
and rapidly progressive nature of ADEM in context
of Dengue infection that is resistant to 1st and second
line therapy. However, ADEM disease pathogene-
sis and management requires more elaboration by
a larger studies. To conduct larger level studies is
not less than a challenge because the incidence of
disease is quite low. Moreover role of other immune

modulator drugs or monoclonal antibodies should be
explored in order to address the rising incidence of
dengue related ADEM in future epidemics. (12)

3 CONCLUSIONS

Dengue related ADEM in our case series occurred
in simple dengue fever after mean of 11 days. Fever
wasn’t frequent sign. None had cytopenias or cap-
illary leakage. All had extremely extensive and ag-
gressive disease non responsive to steroids or plasma
exchange. All died due to brain herniation.
Conflict of interest: NIL
Funding: NIL
Authors contribution: All authors contributed
equally to formulating the manuscript.

REFERENCES

1. World Health Organization. (2009). Dengue
guidelines for diagnosis, treatment, prevention
and control : new edition. World Health Orga-
nization.Avalible: https://apps.who.int/iris/hand
le/10665/44188. Accessed October 2021.;.

2. Punjab reported 459 new cases of Dengue
[Internet]. newsfounded.com. 2021. Available:
https://newsfounded.com/philippines/punjab-r
eported-459-new-cases-of-dengue/. Accessed
October 2021;.

JMCRR 05 (02), 1089−1096 (2022) MANUSCRIPT CENTRAL 1094



MANUSCRIPT CENTRAL
WAJEEHA QAYYUM ET AL.

FIGURE 5: Table 1 elaborates the clinical, biochemical,radiological features, management and outcome of
paƟents.
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