











ZIKV-associated encephalitis is associated with
a range of clinical outcomes, from full recovery
to death.?® #° Tt is not yet known whether age or a
compromised immune system predispose individ-
uals to neurological complications of ZIKV infec-
tion. There may be arboviral systemic symptoms at
the time of onset of neurological symptoms, encom-
passing confusion; impairment of memory, atten-
tion and processing speed; seizures; and focal motor
deficits. Pathological changes on electroencephalog-
raphy and MRI may be either diffuse or more focal.
Currently there are limited data, but by analogy with
other flaviviruses, ZIKV might be expected to cause
high signal intensities in the thalamus and other
basal ganglia.*

Myelitis

Mpyelitis is a spinal cord inflammation that often
occurs following infection and may appear in isola-
tion, as part of a spectrum of inflammatory nervous
system pathology or in multisystem disease. Patients
typically present with rapid-onset motor and sensory
changes that are usually bilateral and associated with
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a defined sensory level, as with transverse lesions.
Autonomic dysfunction is common and CSF or MRI
may give evidence of an inflammatory myelopathy.®'

In contrast, some neurotropic viruses, particularly
enteroviruses such as polio and flaviviruses such as
Japanese encephalitis virus, directly attack the anterior
horn cells of the spinal cord. This causes a longitudinal
anterior myelitis on imaging, and a poliomyelitis-like
flaccid paralysis clinically.®! >

ZIKV-associated cases of myelitis appear to have
elements of both transverse and anterior patterns,
including evidence of motor, sensory and autonomic
signs, 1-2weeks after systemic symptom onset. Spinal
cord lesions on MRI may be anterior and longitudinally
extensive. Clinical improvement may follow standard
treatment with corticosteroids or plasma exchange.'” >34

Acute disseminated encephalomyelitis

Acute disseminated encephalomyelitis (ADEM) is a
parainfective or postinfective immunological disease
associated with multifocal neurological symptoms and
encephalopathy, often occurring in young adults and
children as is seemingly the case with ZIKV-associated

Figure 4 Algorithm for laboratory investigation of suspected Zika virus infection. CHIK@hikungunya virus; CSF, cerebrospinal

uid; DENV, dengue virus.
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ADEM. The relationship between viral infection and
disease onset is heterogeneous among reported cases
and there are no known ZIKV-specific clinical or
MRI features (figure 3).> 3

ZIKV diagnosis in neurological disease

Figure 4 gives an algorithm for laboratory investiga-
tion of suspected ZIKV infection. Recent ZIKV infec-
tion is confirmed through RT-PCR of serum, urine
and CSF specimens and ZIKV IgM antibody-capture
ELISA (MAC ELISA) of serum and CSFE.*”

Reliable detection of viral RNA is possible for around
14 days in serum and urine. However, as there is a
variable window of time between viral infection and
neurological symptoms, PCR may well be performed
when viral RNA is no longer identifiable.’

ZIKV-specific IgM antibody of serum or CSF can be
detected from around 4 days to at least 12 weeks after
exposure, although tests have poor specificity due
to cross-reactivity with antibodies to other structur-
ally similar viruses such as dengue virus.>” More reliable
testing for the presence of antibodies that neutralise
the virus is possible with plaque reduction neutralisa-
tion testing but this goes beyond the capability of most
hospital laboratories. Detection of virus or antibody
in the CSF is more specific for CNS disease caused by
ZIKV, than detection in serum, urine or semen only.

Drugs and vaccines against ZIKV

There is no specific antiviral treatment available for
ZIKV infection. Management of systemic symptoms
should be supportive and standard practice should
be followed for cases of ZIKV-related neurological
disease.

There are several vaccines in development and two
have entered phase 1 clinical trials, although their
progress is complicated by multiple factors.”® Most
importantly, vaccine safety must be guaranteed in
pregnant women as they are the main population of
interest, and the possibility of vaccine-induced GBS
should be considered and prevented. It will likely take
years before these vaccines are on the market.

» We advise testing for Zika virus in patients with
suspected inflammatory neuropathy, unexplained
myelitis or meningoencephalitis who have been in an
area with local transmission or who have had sexual
contact with a confirmed Zika virus case, with or
without preceding viral symptoms.

» The recommended treatment in Zika virus-associated
neurological disease does not differ from standard
practice and there are currently no effective antiviral
drugs.

» There are several vaccine candidates against Zika virus
in development.

CONCLUSION

The rapid emergence of ZIKV as a potential cause of
severe neurological disease has significant implications
in endemic areas and beyond. Unsuspecting travellers
and an abundance of potential vectors have facilitated
its prolific spread, as illustrated by the number of
imported cases to date and the extent of at-risk areas
for future outbreaks. We advise neurologists working
in areas without current active transmission of the virus
to consider a preceding ZIKV infection in patients
with acute inflammation of the central or peripheral
nervous system returning from areas with ongoing
active viral transmission, or with sexual partners who
have returned from such areas. There are currently no
antiviral drugs available for ZIKV and recommended
treatment does not differ from standard practice.
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