Case Report

Acute disseminated encephalomyelitis in a SARS-CoV2 seropositive child
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ABSTRACT

Children with severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection have various clinical presentations.
Neurological manifestations of SARS-CoV-2 have been described in adults but such presentations in children are rare. The different
neurological manifestations associated with SARS-CoV-2 are headache, seizures, anosmia, ischemic stroke, encephalopathy, transverse
myelitis, and Guillain-Barre Syndrome. Here, we describe a case of SARS-CoV-2 seropositive child presenting as acute disseminated

encephalomyelitis.
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evere acute respiratory syndrome coronavirus 2 (SARS-

CoV-2) infection has varied presentations in the pediatric

age group. Although most of the infections seen in
children are mild, few children suffer severe systemic illness.
The different neurological manifestations reported in adults with
SARS-CoV-2 include headache, seizures, anosmia, ischemic
stroke, encephalopathy, transverse myelitis, and Guillain-Barre
Syndrome [1].

Neurological features have been described in about one-
third cases of multisystem inflammatory syndrome in children
temporally related to SARS-CoV92 [2,3]. In addition, isolated
neurological involvement has also been reported in children [4,5].
Here, we describe a case of SARS-CoV-2 seropositive child
presenting as acute disseminated encephalomyelitis (ADEM).

CASE REPORT

A previously well 5-year-old boy presented with low grade fever
for 7 days, multiple episodes of generalized seizures for 1 day
along with sudden onset bilateral lower limb weakness and
urinary retention. He did not have cough, headache, vomiting,
diarrhea, or rash.

On examination, child was afebrile but drowsy with a heart
rate of 104 beats/min, respiratory rate - 22/min, BP - 130/90
mm-Hg, and oxygen saturation of 98% on room air. Neurological
examination revealed Glasgow Coma Scale score of 11/15
with normal cranial nerve and fundus examination; however,
signs of meningeal irritation (positive Kernig’s sign, and neck
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rigidity) were present. Motor system examination revealed 3/5
power (Medical research council grade) with normal reflexes in
the upper limbs and 1/5 power with hyporeflexia in both legs.
He also had truncal weakness and bladder involvement but no
diaphragmatic weakness. His superficial abdominal reflexes were
absent as well and plantar reflexes were bilaterally extensor. Rest
of the systemic examination was normal.

Blood investigations showed leukocytosis (Total Leukocyte
Count-12.9 x 10? cells/L, 73% polymorphs) with unremarkable
liver and renal function tests and normal electrolytes. He had
a positive C-reactive protein (1.2 mg/dL) but normal ESR
(15 mm/h), triglycerides (127 mg/dL), D-dimer (101.8 ng/
mL), and ferritin levels (210 ng/mL). Cerebrospinal fluid
(CSF) examination revealed 3 cells/mm® (100% lymphocytes),
protein-52 mg/dL, and sugar 61 mg/dL. CSF analysis was
negative for Japanese encephalitis virus, herpes simplex virus,
and Mycobacterium tuberculosis.

Nasopharyngeal swab reverse transcriptase polymerase chain
reaction (RT-PCR) was negative for SARS-CoV-2. However,
the serology for SARS-CoV2 (total immunoglobulin IgG and
IgM) was positive [69 Cutoff index (COI), COI>1:positive] by
electrochemiluminescence assay. Magnetic resonance imaging
(MRI) of brain done on day 4 of admission showed multifocal
T2/FLAIR hyperintensities in right frontal lobe, bilateral
periventricular regions, and left sub cortical white matter (Fig. 1).
MRI of the spine revealed longitudinal, patchy T2 hyperintense
lesions in dorsal column extending from D1 to D12 vertebra level
along with cord expansion (Fig. 2). Based on the neuroimaging,
a diagnosis of ADEM with longitudinally extensive myelitis was
made.
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Figure 1: Axial FLAIR magnetic resonance imaging brain showing
multiple hyperintense lesions in bilateral periventricular regions
(arrow)

Child was initially managed with broad spectrum antibiotics,
acyclovir, and antiepileptic drugs. Following confirmation of
diagnosis of ADEM on neuroimaging, pulse dose of methyl
prednisolone (30 mg/kg/day) was administered for 5 days. There
was significant improvement in the muscle strength in both
lower limbs by day 5 of pulse therapy and child was transitioned
to oral steroids with slow tapering over the next 6 weeks. He
was discharged on the 10" day once he improved clinically. On
follow-up, the child is well and there is no residual neurologic
deficit.

DISCUSSION

ADEM is an immune mediated, multifocal demyelinating illness
precipitated following viral infections or immunization [6]. It has
been reported in 0.2-14% of adult patients with SARS-CoV-2
infection [1,7]. Few anecdotal reports of ADEM in children
with coronavirus disease 2019 (COVID-19) infection have been
described as well [4,8].

SARS-CoV-2 associated neurological complications are
postulated to be due to either virus mediated neuronal injury,
hyperinflammation, and immune mediated (post-infectious) or
secondary to a hypercoagulable, thrombogenic state. SARS-
CoV-2 belongs to beta Coronaviridae that have neuro-invasive
propensity [9]. The possible routes for neuro-invasion described
are retrograde transmission through the olfactory nerve or
hematogenous spread [10]. The cytokine storm following viral
invasion releases potent chemotactic mediators (IL-6, 8, monocyte
chemotactic protein) that breach the blood brain barrier resulting in
intracranial inflammation [1]. Moreover, the receptor for the cellular
entry of SARS-CoV-2, that is, Angiotensin converting enzyme 2,
is expressed in microglia and neurons of brainstem, neocortex, and
spinal cord [11].

The neurological symptoms in COVID-19 infection can
occur either acutely (seizures and headache) or have a delayed
post-infectious presentation (ADEM). Due to its varied
pathophysiological mechanisms, SARS-CoV-2 may or may not

Figure 2: Sagittal view of magnetic resonance imaging dorsal spine
showing T2 hyperintensities extending from D1-D12 vertebrae with
cord edema

be detected in the CSF [5,8]. The serological tests for SARS-
CoV-2 (IgM, IgG, and total antibody) can be used for diagnosing
suspected patients who present later on in the illness course
and have negative nasopharyngeal RT-PCR. These tests carry
high sensitivity (89% for IgM, 95% for IgG, and 98% for total
antibody) and high specificity (98% for IgM, 99% for IgG, and
100% for total antibody) after the 2" week of illness and are
helpful for diagnosing past infection, post-COVID-19 sequelae
or complications [12].

The typical MRI features of ADEM are patchy, asymmetric, ill-
defined T2 hyperintense lesions seen in subcortical white matter,
basal ganglia, thalami, and brainstem. Spinal cord lesions are seen
in 11-28% patients as longitudinally extensive intramedullary
lesions [13]. In a multicentric review of neuroimaging features
of children with COVID-19, ADEM like features were seen in
42% and myelitis was seen in 21% cases [14]. The CSF findings
include mild lymphocytic pleocytosis with increased protein and
normal glucose [13].

Initial therapy with high dose (20-30 mg/kg/day) steroids
(methylprednisolone) for 3-5 days, followed by tapering over
4—6 weeks has a complete response in 50—80% patients as was in
our case [15]. Intravenous immunoglobulin and plasmapheresis
are considered in severe or steroid unresponsive cases [6].

CONCLUSION

Through this case report, we aim to highlight an unusual post-
infectious neurological complication of SARS-CoV-2 infection in
children and its successful management.
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