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Acute disseminated encephalomyelitis caused by Epstein-
Barr virus infection in an immunocompetent adult woman
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Abstract Epstein-Barr virus (EBV) infection is common and usually asymptomatic in young infants and children.
However, EBV infections in transplant recipients and other immunosuppressed patients can be fatal. EBV-related
neurological complications in immunocompetent adults are extremely rare and self-limited. Acute disseminated
encephalomyelitis (ADEM) may also follow EBV infection; ADEM is characterized by abrupt onset and rapid progres-
sion. We report an immunocompetent adult patient who developed diffuse meningoencephalitis with ADEM-like
features caused by EBV infection. A 35-year-old Viethamese woman was admitted presenting with urinary retention,
altered mental status, and paraplegia. PCR of the patient’s cerebrospinal fluid showed positive results for EBV. Brain
and spine magnetic resonance imaging showed ADEM-like features. She was treated with acyclovir, steroid, and
immunoglobulins. We report the case of an immunocompetent adult Vietnamese woman who presented with rap-
idly progressive diffuse meningoencephalitis associated with EBV infection and was treated with antivirals, cortico-
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steroids, and immunoglobulins.
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INTRODUCTION

Among patients with viral meningoencephalitis, Eb-
stein-barr virus (EBV) is a common pathogen.'” EBV en-
cephalitis has been frequently reported to be asymptomatic
in children,'¥ latent EBV infection is prevalent in more
than 90% of the adult population, and reactivation is asso-
ciated with other infectious or inflammatory processes in
adults.” Sometimes, EBV infection can be fatal to trans-
plant recipients and immunosuppressed patients.”’ How-
ever, EBV infection is rarely associated with neurological
complications, such as meningitis, encephalitis, meningo-
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encephalitis, myelitis, polyradiculitis, polyradiculomyeli-
tis, acute cerebellar ataxia, and acute disseminated demy-
elinating encephalomyelitis.>*® The overall incidence of
neurological complications of EBV infection has been re-
ported to be <7% " Acute disseminated encephalomyeli-
tis (ADEM) is a heterogenous syndrome that is occasion-
ally triggered by an antecedent infection such as influenza
or EBV infection. Herein, we report a case of meningoen-
cephalitis with ADEM-like features in an immunocompe-
tent adult, caused by an EBV infection confirmed by the
presence of EBV DNA in the cerebrospinal fluid (CSF).
The study was approved by the Institutional Review Board
of Jeju National University Hospital JNUH 201806024).

CASE REPORT

A 35-year old woman initially developed headache, mal-
aise and fever followed by urinary retention 10 days later.
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Table 1. Cerebrospinal fluid analyses of the patient

Drie off Adarissan White blood cell counts Protein Glucose (mg/dL)
(Lymphocyte, %) (mg/dL) (Serum glucose, mg/dL)

Day 1 158 (100) 70 40 (95)

Day 2 65(84) 2 60 (132)

Day 5 410 (96) 86 51(221)

Day 47 30(98) 28 50 (106)

Figure 1. Brain MRI on admission day 2. A, B, C: Diffusion weighted images show areas of restricted diffusion in both hippocampi (arrows), len-
tiform nuclei, external capsules (open arrow-heads), internal capsules, corona radiata, and corpus callosum (open arrows) in symmetric fashion. D,
E, F: T2-FLAIR images show high signal intensity in both thalami (curved arrows) and gyri of both parieto-occipital lobes (closed arrow-heads)
as well as above locations.

She was admitted presenting with urinary retention to the
urology department of the local clinic. She was Vietnam-
ese and had no significant past medical history or family
history. On the second day of admission at the local clinic,
she developed decreased level of consciousness. A lum-
bar puncture was performed and CSF analysis revealed a
white blood cell count of 158/mm?* (lymphocytes, 100%),
protein level of 70 mg/dL, and glucose level of 40 mg/dL
(serum glucose level, 95 mg/dL) (Table 1). The initial brain
magnetic resonance imaging (MRI) revealed multiple sul-
cal high signal changes and gyral swelling in both high
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fronto-parietal regions (Fig. 1). She was transferred to our
tertiary hospital emergency department. On neurological
examination, she demonstrated drowsy mental status, neck
stiffness, and weakness of both legs (Medical Research
Council (MRC) grade O or 1). Laboratory analysis showed
the following results: white blood cell count: 15.3 X 10°/L
(reference range 4.0~10.0 X 10%/L); hemoglobin (Hb) lev-
el: 12.4 g/dL (reference range 13~17 g/dL); and C-reactive
protein level: 1.82 g/dL (reference range 0~0.30 g/dL).
Antinuclear antibody test was negative. Her electrocardio-
gram showed bradycardia (heart rate, 59/min) with sinus


https://wcms.jejunu.ac.kr/medsci/index.jsp
https://wcms.jejunu.ac.kr/medsci/index.jsp

(]
v
=
g
v
(%2}
£
|
T
(=
(]
(V]
=
=
el
(V]
=
N
(=]
©
(=
=
=
[=]
=
(V]
=
(=

https://wcms.jejunu.ac.kr/medsci/

Acute disseminated encephalomyelitis due to EBV in healthy woman

Figure 2. Brain MRI on admission day 8. A, B, C, D: T2-FLAIR images show interval progression of high signal intense lesions in extent and
intensity. In addition of the lesions seen on the admission day 2, there was development of lesions of high signal intensity in the cerebellum (arrows),
brain stem (open arrow-heads), and centrum semiovale (stars) on both sides.

rhythm and chest x-ray showed mild peribronchial infiltra-
tion in right lung field. Her second CSF analysis revealed
a white blood cell count of 65/mm? (polymorphonuclear
leukocytes, 3%; lymphocytes, 84%; monocytes, 12%; eo-
sinophils, 1%), protein level of 2 mg/dL, and glucose level
of 60 mg/dL (serum glucose level, 132 mg/dL) (Table 1). A
polymerase chain reaction (PCR) of the patient’s CSF was
carried out for the detection of herpes simplex virus type 1
and 2, enterovirus, EBV, cytomegalovirus, varicella zoster,

Mpycobacterium tuberculosis, and non-tuberculous myco-
bacteria. Intravenous vancomycin (20 mg/kg every 12 h),
and ceftriaxone (2 g every 12 h), and acyclovir (10 mg/kg
every 8 hours) were administered initially to the patient at
the emergency department. On the second day of admis-
sion, the patient showed rapid worsening of consciousness
to stupor and experienced generalized seizures and severe
hypercapnic respiratory failure. Antiepileptic drugs were
added to her treatment regimen and mechanical ventila-
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tion was provided. Electroencephalography (EEG) showed
generalized slow pattern without epileptiform discharge.
Brain MRI revealed areas of restricted diffusion in the cor-
pus callosum, hippocampi, and external capsules in a sym-
metric fashion on diffusion-weighted images (Fig. 1). Flu-
id-attenuated inversion recovery (FLAIR) images revealed
increased T2 high signal intensity in the both lentiform
nuclei and parieto-occipital lobes in addition to the above
anatomic locations (Fig. 1).

From the fourth day of admission, her consciousness
gradually recovered but flaccid paraplegia continued. Al-
though we strongly suspected viral meningoencephalitis,
autoimmune encephalitis or ADEM could not be complete-
ly ruled out. She was tested for the autoimmune synaptic
encephalitis antibodies. Intravenous methylprednisolone
(1,000 mg/day) and intravenous immunoglobulin (IVIG)
(0.4 g/kg/day) for possible viral or autoimmune meningo-
encephalitis were administered for five days in addition to
the intravenous acyclovir and other antibiotics.

The CSF PCR result was reported as only positive for
EBV DNA. Viral culture was not performed and the bacte-
rial and fungal cultures were negative. Serological tests for
EBV showed that EBV viral capsid antigen (VCA) IgM,
EBV early antigen (EA) IgM and EBV EA IgG were ab-
sent whereas EBV nuclear antigen (EBV-EBNA) IgG and
EBV VCA IgG were present. Autoimmune synaptic en-
cephalitis antibodies (NMDAR, AMPA1, AMPA2, LGI1,
CASPR2, and GABA-B) and classic paraneoplastic syn-
drome antibodies (Hu, Yo, Ri, Ma2, CV2/CRMPS5, Am-
phiphysin, Recoverin, SOX1, and Titin) were not detected.
Empiric vancomycin and ceftriaxone were discontinued
after the final negative CSF results for other microorgan-
isms were confirmed, but intravenous acyclovir was ad-
ministered for 14 days. Brain T2-weighted MRI showed
interval progression of high signal intensity in extent and
intensity, in both the supratentorial and infratentorial re-
gions of the brain (Fig. 2). Evaluation of spine MRI to as-
sess paraplegia and urinary retention was performed 8 days
after admission and showed diffuse swelling of the spinal
cord and symmetrical high signal intensity in the central
column on T2-weighted images (Fig. 3). She gradually re-
covered and was discharged after two months of admission
with a Glasgow coma score of 15; she was conscious and
fully oriented, but still had flaccid paraplegia and urinary
retention. At the 3-month follow-up, her urinary retention
had resolved and she could walk using a cane. Follow-up
MRI revealed that all signal intensities of previous lesions
were normalized.
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Figure 3. Spine MRI on admission day 8. T2-weighted image shows
diffuse swelling of the cervical cord with diffuse high signal intensity
in the central column (arrows).

DISCUSSION

We encountered a case of EBV infection causing menin-
goencephalitis in an immunocompetent adult. EBV DNA
was identified in the patient’s CSF using PCR, and CSF
analysis was highly suggestive of viral meningitis. Her
MRI results were consistent with encephalitis and spinal
myelitis. Reports of incidence of neurological complica-
tions following symptomatic EBV infection in adults have
been rare.>” Most neurological complications of EBV
infections have been reported in children under 5 or over
10 years of age.” In the study by Doja et al., evidence of
acute EBV infection was found in 9.7% of children admit-
ted with acute encephalitis.” EBV is also known to cause
severe diseases in immunocompromised patients such as
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those with late-stage acquired immunodeficiency syn-
drome (AIDS) and those who have undergone translplant.®’
Some cases involving EBV encephalitis with asymmetric
central nervous system (CNS) involvement in immuno-
competent patients have been reported.” The prognosis of
CNS involvement in EBV infection varies from complete
recovery to death. In their literature review, Abul-Kasim
et al. reported that EBV infection involving the brain stem
had a less favorable prognosis than that of EBV infection
involving the cerebral hemisphere, thalamus, and limbic
system.'” Our patient’s MRI showed diffuse and sym-
metric involvement of the thalamus, basal ganglia, corpus
callosum, hippocampus and spinal cord, which may relate
to the residual neurological deficit. This case demonstrated
that EBV infection can affect the CNS and cause neuro-
logic sequelae in immunocompetent patients.

The pathophysiology of EBV-induced neurological inju-
ry remains unclear. Primary inflammation due to direct vi-
ral invasion, secondary autoimmune reaction or both have
been suggested as the possible mechanisms by which EBV
cause encephalitis.” In addition, CSF PCRs showing pos-
itive results for EBV have been associated with positive
results for other pathogens, and may reflect reactivation
of latent EBV in lymphocytes that enter the CNS as a re-
sult of an unrelated infectious or inflammatory process.'”
Serological and molecular testing of the patient showed
negative results for other viruses; furthermore, bacterial
cultures were also negative and no neoplastic cells were
detected. The serology test results indicated that the patient
had been previously infected with EBV, and therefore, we
suspected that reactivation of EBV had occurred in re-
sponse to a secondary autoimmune reaction.

With regards to the differential diagnosis, distinction
from ADEM may be difficult because neurological symp-
toms and signs of our patient were not distinguishable
from ADEM. ADEM is usually a monophasic inflamma-
tory demyelinating disorder of the CNS that occurs within
days to weeks of a viral illness or vaccination. The preced-
ing infection is typically a benign upper respiratory tract
infection or a non-specific febrileillness.'” Systemic viral
infections proceeding ADEM has been predominantly de-
tected in pediatric patients,'” whereas it has been rarely re-
ported in adult patients.'” In patients with ADEM, diffuse
or multifocal asymmetrical lesions throughout the white
matter were observed on T2-and FLAIR-weighted MRI
sequences.'>'” Our patient tested negative for all specif-
ic autoimmune antibodies; nevertheless, her MRI results
showed symmetric diffuse multifocal white matter lesions
in the brain and spinal cord involvement like ADEM.

Acute disseminated encephalomyelitis due to EBV in healthy woman

Therefore, the possibility of concurrent presentation of
ADEM in our patient could not be excluded completely.

Although there is no specific treatment against EBV,
antivirals such as acyclovir and corticosteroids have been
prescribed for treatment of EBV-related complications in
immunocompetent adults.® Acyclovir inhibits replication
of EBV in vitro and has been used in some cases of CNS
disease; however, the efficacy of acyclovir in EBV infec-
tion has not been established and there is no consensus on
the use of antiviral medications for EBV infection.** In
the present case, intravenous acyclovir, high-dose cortico-
steroid pulse and IVIG were administered to the patient.
Corticosteroids and IVIG can be used for not only EBV in-
fection but also for immune-mediated CNS diseases, such
as ADEM.*®

In conclusion, we described the case of an immunocom-
petent adult Vietnamese woman who presented with rapid-
ly progressive diffuse meningoencephalitis associated with
EBYV infection. Although there have been reports describ-
ing CNS involvement in EBV infection in children menin-
goencephalomyelopathy associated with EBV infection is
rare in an immunocompetent adult. Our experience sug-
gests that EBV infection may cause diffuse CNS involve-
ment in spite of the absence of immunodeficiency and can
be treated with antivirals, corticosteroids, and IVIG.
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