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Zika virus (ZIKV) is an emergent flavivirus transmitted by
the Aedes mosquitoes. Although ZIKV was initially isolated
in Uganda in the 1950s, sporadic cases were anecdotally
reported in the following decades in a number of African and
Asian countries. In the 21st century, there were ZIKV out-
breaks in Micronesia (Yap Island, 2007), French Polynesia
(2013-2014), and other Pacific islands before the virus even-
tually arrived in the Americas, with outbreaks in 2015-2017.
In February 2016, the World Health Organization declared
the ZIKV outbreak a Public Health Emergency of Interna-
tional Concern after a significant increase in microcephaly
and Guillain—Barre syndrome (GBS) cases associated with
ZIKV infection [1] (Fig. 1).

Around 80% of ZIK V-infected people do not have symp-
toms, while symptomatic patients may present with cold-like
symptoms, such as fever, itchy rash, non-purulent conjunc-
tivitis and muscle and joint pain. Some patients also report
headache and retro-orbital pain, nausea and limb edema. The
disease is usually mild and self-limiting, and most subjects
become asymptomatic within a couple of weeks. The spec-
trum of neurological complications associated with ZIKV
is increasing, with reported cases of myelitis, encephalitis,
acute disseminated encephalomyelitis, encephalomyelitis
and peripheral neuritis. A causal link has been established
between microcephaly/ZIKV congenital syndrome and
ZIKV infection [1]. GBS is the most frequently described
neurological complication in adults following ZIKV infec-
tion [2]. Recently, case reports of ZIKV-associated sensory
polyneuropathy and sensory neuronopathy have been pub-
lished [3]. Other flaviviruses, such as Dengue, West Nile
virus and Japanese encephalitis virus, have well-described
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neurotropism, and the tick-borne encephalitis virus appears
to have specific tropism for the enteric nervous system [4, 5].

In this issue of Clinical Autonomic Research, Rodriguez
and colleagues from Colombia reports their study on auto-
nomic symptoms in 35 subjects who had an acute ZIKV
infection an average of 63 weeks before the start of the study,
and 105 age- and sex-matched controls [6]. The presence
of autonomic symptoms was evaluated with the Compos-
ite Autonomic Symptom Scale (COMPASS) questionnaire.
Subjects with previous history of ZIKV infection had sig-
nificantly higher COMPASS scores, with a higher burden of
symptoms related to orthostatic intolerance, secretomotor
function and bladder symptoms.

These are thought-provoking findings. However, this
work has two main limitations. First and foremost, the results
need to be replicated during the acute and early convalescent
stages of ZIKV infection. Moreover, it would be interesting
to confirm an association between long-term autonomic dys-
function during the convalescent period and ZIKV infection.
The ZIKV viremic period usually lasts around 7 days after
the onset of symptoms. However, persistent ZIKV shedding
has been detected in some patients in fluids and secretions,
notably in urine, semen and vaginal secretions, and the bio-
logical and clinical relevance of this fact is unclear [7]. For
this reason, ZIKV-infected patients should be evaluated for
the presence of autonomic symptoms in the acute setting and
at regular follow-up periods to define the natural history and
prevalence of ZIKV-related autonomic dysfunction.

The second major limitation is that Rodriguez and col-
leagues did not perform objective autonomic testing.
Because questionnaires of autonomic symptoms may have
low specificity to detect true autonomic dysfunction—and
may, instead, detect the burden of unspecific symptoms
[8]—objective autonomic testing is required to confirm these
findings in ZIKV-infected individuals. Autonomic function
tests including a tilt-table test, R-R interval during deep
breathing, Valsalva maneuver, plasma catecholamine levels
and sudomotor testing are standard procedures to analyze the
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Fig. 1 World regions with risk
of Zika virus infection (January
2018) Adapted from the U.S.
Centers for Disease Control and
Prevention (https://www.cdc.
gov/zika/index.html)
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autonomic nervous system. Moreover, patient-centered tools
that evaluate symptoms suggesting autonomic dysfunction,
like the COMPASS, should be cross-culturally adapted and
validated when applied in different cultural and linguistic
settings [9]. The validity, reliability, precision of the Span-
ish version and other important psychometric properties
should be evaluated, and mean scores of domains should be
compared with those results obtained from other objective
measures of autonomic dysfunction (construct convergent
validity).

A methodological principle of causality is needed. It
cannot be concluded that the observed COMPASS scores
obtained almost 1 year after ZIKV infection are neces-
sarily related or caused by the previous ZIKV infection.
Other variables (e.g. comorbidities, chronic fatigue and
the effect of other unknown or uncontrolled factors) could
account for the high COMPASS scores. Nevertheless, it is
indeed biologically plausible that ZIKV may induce auto-
nomic dysfunction. Several pathogenic mechanisms have
been proposed to explain why a viral infection can cause
autonomic dysfunction [10], including invasion of the cen-
tral nervous system and the direct viral, toxin-mediated
or immune-mediated involvement of the peripheral and
autonomic nervous system. Also, autonomic dysfunction
may happen within the context of a viral myelitis or a
post-infectious GBS. Autonomic dysfunction is a well-
known complication in GBS. However, the pathogenesis
of a “pure” autonomic dysfunction in patients with ZIKV
infection, in the absence of myelitis or GBS, is unknown.
The ZIKV-infected patients described by Rodriguez and
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colleagues apparently did not have any signs or symptoms
suggestive of their suffering any other neurological com-
plication associated with ZIKV infection—a fact which
creates more questions than answers. So, could ZIKV have
a direct neurotropic effect on autonomic neurons? Why
may orthostatic tolerance, sudomotor and bladder func-
tions be selectively impaired in ZIKV-infected subjects?
As the authors acknowledge, the potential mechanism to
explain the association between ZIKV and autonomic
symptoms remain unclear.

In murine cultures, ZIKV persistently infected adult sen-
sory neurons of trigeminal and dorsal root ganglia responsi-
ble for the innervations of facial mucosa and glands, and the
genitourinary tract, respectively [7]. In this in vitro model,
autonomic neurons innervating these areas were not suscep-
tible to infection; however, ZIKV infection did induce the
destruction of satellite glial cells supporting sensory and
autonomic neurons [7]. Sympathetic ganglia neurons can
be affected during flavivirus infections such as West Nile
virus and could cause autonomic instability. Hypotension
and cardiac arrhythmias have been reported in some patients
with acute West Nile virus infection [11].

If autonomic nerve damage during the acute ZIKV infec-
tion in the absence of other neurological manifestations is
confirmed, early diagnosis will become key for the adequate
treatment of autonomic dysfunction. Unfortunately, there are
still many gaps in our knowledge regarding the full spectrum
of neurological manifestations of ZIKV infection, and fur-
ther research in this area should be included in the agenda
of priorities for clinicians.
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