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ENCEPHALOMYELITIS FOLLOWING DEFINITIVE
ZIKA VIRUS INFECTION

An 18-year-old woman without previous medical is-
sues was examined at an academic medical center
for a complaint of ascending numbness in the legs fol-
lowing viral illness. She had taken a trip in early
spring 2016 to the Dominican Republic, during
which time she was bitten several times by mosqui-
toes. Approximately 2 weeks following return, she
developed malaise, nausea, and a nonpruritic macular
rash of the trunk, legs, palms, and soles of the feet.
Initial workup was notable for a positive serum Zika
virus PCR (Wadsworth Center, NYCHealth Depart-
ment). Her symptoms gradually resolved. Six weeks

after the onset of her viral syndrome, she awoke with
numbness in both legs extending circumferentially
from both knees to both feet; the numbness gradually
extended proximally to the trunk above the umbili-
cus, at which time she presented to the emergency
department. On initial evaluation, she was afebrile
and with stable vital signs. Her examination was
remarkable for impairment of fine touch, tempera-
ture, and pinprick from the T6 dermatome extending
distally, and a symmetric gradient fine touch, temper-
ature, and pinprick deficit was also noted in both
hands. Right-sided deep tendon reflexes were 31
throughout, and Babinski sign was positive on the
left foot.

MRI of the cervical, thoracic, and lumbar spine
with and without contrast demonstrated multiple
T2 hyperintense, nonenhancing lesions in the cervical
and thoracic cords. Brain MRI with and without con-
trast was significant for multifocal subcortical and cal-
losal T2/fluid-attenuated inversion recovery
hyperintense lesions, some of which with faint
enhancement and restricted diffusion (figure). Lum-
bar puncture was performed; opening pressure was 17
cm H2O; red blood cell count was 74; white blood
cell count was 10 with 99% lymphocytes; protein was
26 mg/dL; and glucose was 56 mg/dL. CSF Zika
PCR was negative, and immunoglobulin M (IgM)
levels were indeterminate. Three unique oligoclonal
bands were present in the CSF, and myelin basic
protein was elevated at 180 mg/dL. Extensive evalu-
ation of alternative etiologies was unremarkable
(table). Repeat serum testing performed for Zika virus
real-time PCR was negative, and the Zika IgM value
was equivocal. She was treated with 3 days of IV
methylprednisolone for inflammatory encephalomy-
elitis with symptomatic improvement.

Discussion. Few reports of Zika virus exist involving
the CNS in adolescence and adulthood. Here, we
describe a teenage patient with no neurologic history
presenting with inflammatory lesions of both the
brain and spinal cord, consistent with an acute demy-
elinating process, 47 days following proven Zika virus
infection by serum PCR.

The long latency period between acute systemic
Zika virus infection and her neurologic presentation

Figure Multifocal CNS lesions following Zika virus infection

(A) MRI brain axial FLAIR sequence. Two characteristic lesions, periventricular and splenium
of corpus callosum. (B) MRI brain axial DWI sequence. Characteristic lesion with diffusion
restriction (ADC not shown). (C) MRI thoracic spine sagittal MRI T2 sequence with character-
istic lesions. (D) MRI cervical spine sagittal MRI T2 sequence with C3–4 lesion. FLAIR5 fluid-
attenuated inversion recovery.

Neurology.org/nn Copyright © 2017 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of the American Academy of Neurology. 1

http://neurology.org/nn


is unusual, as previous studies have identified similar
manifestations including Guillain-Barré syndrome,
transverse myelitis, and meningoencephalitis within

4 weeks of acute viral symptoms.1–5 The prolonged
latency between the onset of systemic viral symptoms
and development of active inflammatory lesions,
however, suggests the possibility of a postinfectious
inflammatory response, although it is also possible
that her neurologic presentation was not related to
her previous Zika virus infection given the lack of
antibody detection of Zika virus in the CSF.

Our patient’s imaging met the 2010 McDonald
criteria for MS; although a future polyphasic course
would be consistent with MS, a monophasic presenta-
tion would be more typical of acute disseminated
encephalomyelitis (ADEM). Encephalomyelitis in the
absence of altered mental status also points to an MS-
like phenotype, although this patient may prove to
have no further signs of relapsing-remitting disease.

Infection with Epstein-Barr virus (EBV) has
already been proposed as a possible predisposing
factor for developing MS.6 Epidemiologic data
have shown MS risk as being 10 times greater
among individuals who experienced an undiag-
nosed EBV infection in childhood and at least
20-fold greater among individuals who developed
mononucleosis.6 Exacerbations of both MS and
ADEM are also known to be triggered by a variety
of other systemic viral infections, which can stim-
ulate production of proinflammatory cytokines,
CD81 T-cell activation, and subsequent central
demyelination.7

Although Zika virus is not yet among the viruses
postulated to play a pathogenic role in the onset or
exacerbation of central demyelinating syndromes,
it is known to cause neurologic disease both
directly and by secondary autoimmunity as evi-
denced by the growing number of cases of congen-
ital birth defects and Guillain-Barré syndrome.
Emerging evidence suggests that Zika virus causes
a spectrum of neurologic manifestations, and fur-
ther studies are required to fully define this spec-
trum. With the recent international spread of Zika
virus, practitioners should be aware of the range of
potential neurologic effects of immediate and de-
layed impact of Zika virus infection in both infants
and adults.
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Table Laboratory evaluation

Laboratory test

Reference
range,
adults Result

Infectious studies: serum

Zika virus serum PCR Negative Negative

Zika virus serum IgM by MAC-ELISA Negative Equivocal

Zika virus serum PRNT Negative Positive

Dengue virus serum PRNT Negative Negative

West Nile virus serum microsphere
immunofluorescence assay

Nonreactive Nonreactive

Arbovirus PRNT Nonreactive Results suggest evidence of
a current or recent infection
with Zika virus

T-cell panel

CD4 T cells, cells/mL 393–1489 764

CD8 T cells, cells/mL 148–788 381

B cells, cells/mL 61–530 367

Natural killer cells, cells/mL 25–488 176

CD4/CD8 ratio 0.7–3.6 Normal

Serum HSV1/2, CMV, VZV, and EBV PCR
testing

Negative Negative

Serum EBV-VCA, IgG Negative Positive

CSF studies

Admission CSF profile

Erythrocytes (per microliter) 0–0 136 (tube 1); 74 (tube 4)

Leukocytes (per microliter) 0–5 15 (tube 1: 98%
lymphocytes
and 2% monocytes); 10
(tube 4: 99% lymphocytes
and 1% monocytes)

Protein, mg/dL 15–45 26

Glucose, mg/dL 40–70 56 (serum glucose 121)

Zika virus CSF PCR Negative Negative

Zika virus CSF IgM Negative Equivocal

Adenovirus, West Nile, CMV, VZV, EBV,
enterovirus, HHV-6, Eastern equine
encephalitis virus, St. Louis encephalitis virus,
human parechovirus, and CSF PCR testing

Negative Negative

Escherichia coli K1, Haemophilus influenzae,
Listeria monocytogenes, Neisseria
meningitidis, Streptococcus agalactiae,
S pneumoniae, and Cryptococcus
neoformans/gattii

Negative Negative

CSF myelin basic protein 0–5.5 179.6

CSF IgG index 0.09–0.25 0.36

CSF immunoglobulins 0–6 4.6

Urine studies

Zika virus urine PCR Negative Negative

Abbreviations: CMV 5 cytomegalovirus; EBV 5 Epstein-Barr virus; HSV 5 herpes simplex
virus; IgG 5 immunoglobulin G; IgM 5 immunoglobulin M; MAC-ELISA 5 IgM antibody
capture ELISA; PRNT 5 plaque-reduction neutralization rest; VCA 5 viral capsid antigen;
VZV 5 varicella zoster virus.

2 Neurology: Neuroimmunology & Neuroinflammation

http://nn.neurology.org/lookup/doi/10.1212/NXI.0000000000000349


This is an open access article distributed under the terms of the
Creative Commons Attribution-NonCommercial-NoDerivatives Li-
cense 4.0 (CC BY-NC-ND), which permits downloading and shar-
ing the work provided it is properly cited. The work cannot be
changed in any way or used commercially without permission from
the journal.

Received December 11, 2016. Accepted in final form March 13,
2017.

Correspondence to Dr. Roth: wmhroth@gmail.com

1. Carteaux G, Maquart M, Bedet A, et al. Zika virus associ-

ated with meningoencephalitis. N Engl J Med 2016;374:

1595–1596.

2. Mecharles S, Herrmann C, Poullain P, et al. Acute myelitis

due to Zika virus infection. Lancet 2016;387:1481.

3. Soares CN, Brasil P, Carrera RM, et al. Fatal encephalitis

associated with Zika virus infection in an adult. J Clin Virol

2016;83:63–65.

4. Brito Ferreira ML. Neurologic manifestations of arboviruses

in the epidemic in Pernambuco, Brazil. Conference of the

American Academy of Neurology; April 15–21, 2016;

Vancouver, BC, Canada. Abstract.

5. Parra B, Lizarazo J, Jiménez-Arango JA, et al. Guillain-Barré

syndrome associated with Zika virus infection in Colombia.

N Engl J Med 2016;375:1513–1523.

6. Ascherio A, Munger KL. Environmental risk factors for

multiple sclerosis: part I: the role of infection. Ann Neurol

2007;61:288–299.

7. Cusick MF, Libbey JE, Fujinami RS. Multiple sclerosis:

autoimmunity and viruses. Curr Opin Rheumatol 2013;

25:496–501.

Neurology: Neuroimmunology & Neuroinflammation 3

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:wmhroth@gmail.com


DOI 10.1212/NXI.0000000000000349
2017;4; Neurol Neuroimmunol Neuroinflamm 

William Roth, Charles Tyshkov, Kiran Thakur, et al. 
Encephalomyelitis following definitive Zika virus infection

This information is current as of May 2, 2017

Services
Updated Information &

 http://nn.neurology.org/content/4/4/e349.full.html
including high resolution figures, can be found at:

References
 http://nn.neurology.org/content/4/4/e349.full.html##ref-list-1

This article cites 6 articles, 0 of which you can access for free at: 

Subspecialty Collections

 http://nn.neurology.org//cgi/collection/viral_infections
Viral infections

 http://nn.neurology.org//cgi/collection/postinfectious_
Post-infectious

 http://nn.neurology.org//cgi/collection/all_infections
All Infections

 http://nn.neurology.org//cgi/collection/all_immunology
All Immunology

 http://nn.neurology.org//cgi/collection/all_clinical_neurology
All Clinical Neurology
following collection(s): 
This article, along with others on similar topics, appears in the

  
Permissions & Licensing

 http://nn.neurology.org/misc/about.xhtml#permissions
its entirety can be found online at:
Information about reproducing this article in parts (figures,tables) or in

  
Reprints

 http://nn.neurology.org/misc/addir.xhtml#reprintsus
Information about ordering reprints can be found online:

Academy of Neurology.. All rights reserved. Online ISSN: 2332-7812.
Copyright © 2017 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of the American
Published since April 2014, it is an open-access, online-only, continuous publication journal. Copyright 

is an official journal of the American Academy of Neurology.Neurol Neuroimmunol Neuroinflamm 

http://nn.neurology.org/content/4/4/e349.full.html
http://nn.neurology.org/content/4/4/e349.full.html##ref-list-1
http://nn.neurology.org//cgi/collection/all_clinical_neurology
http://nn.neurology.org//cgi/collection/all_immunology
http://nn.neurology.org//cgi/collection/all_infections
http://nn.neurology.org//cgi/collection/postinfectious_
http://nn.neurology.org//cgi/collection/viral_infections
http://nn.neurology.org/misc/about.xhtml#permissions
http://nn.neurology.org/misc/addir.xhtml#reprintsus

