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Case Report: Guillain–Barré Syndrome Associated with Zika Virus Infection
in a Traveler Returning from Guyana
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Abstract. Zika virus (ZIKV) is a mosquito-borne flavivirus with a significant public health impact highlighted by
the ongoing epidemic in the Americas. We describe a 44-year-old male presenting to our tropical medicine center with
complaints of fever, headache, joint pain, and rash after recent travel to Guyana. The patient subsequently developed gait
imbalance and lower extremity weakness with clinical examination, cerebrospinal fluid studies, and magnetic resonance
imaging of the spine consistent with a diagnosis of Guillain–Barré syndrome (GBS). ZIKV infection was confirmed via
detection of ZIKV RNA in urine by polymerase chain reaction. The patient was treated with intravenous immunoglobulin
and experienced near-complete neurologic recovery, reporting ongoing mild paresthesia up to 2 months later. This case
highlights the diagnostic challenges posed by ZIKV and underscores the need for clinician awareness of the potential for
neurological complications such as GBS with ZIKV infection.

BACKGROUND

Zika virus (ZIKV) is a mosquito-borne flavivirus that was
first discovered in the Zika forest of Uganda in 1947, and was
first isolated from a human in 1952.1 In the decades following
this discovery, serologic evidence of exposure to ZIKV and
sporadic cases in humans were noted in several countries in
Africa and Asia.2–6 A significant outbreak occurred on Yap
Island in 2007, affecting nearly three-quarters of inhabitants
and providing an important opportunity to describe the natural
history of ZIKV infection.7 The most common symptoms in
this outbreak were rash, fever, arthritis or arthralgia, and
nonpurulent conjunctivitis. The absence of reported symp-
toms in many individuals with evidence of acute infection
suggested a predominance of asymptomatic ZIKV infections
(perhaps 80%).
Neurological complications of ZIKV infection, including

Guillain–Barré syndrome (GBS), were not noted until a subse-
quent, large epidemic in French Polynesia in 2013–2014.8 GBS
is a neurological syndrome characterized by acute areflexic
paralysis and albuminocytologic dissociation (high cerebrospi-
nal fluid [CSF] protein with normal cell count). The syndrome
was first described in 1916.9 In the post-polio virus era, GBS is
the most frequent cause of acute flaccid paralysis worldwide.
The most common preceding infection is Campylobacter
jejuni,10 with other possible infectious agents including cyto-
megalovirus, Epstein–Barr virus, varicella zoster virus, and
Mycoplasma pneumoniae.11–13 GBS has also been associated
with West Nile virus, Japanese encephalitis virus, chikungunya
virus (CHIKV), and dengue virus (DENV).14–17

The current ZIKVoutbreak in the Americas began in May
2015 with confirmed autochthonous transmission in Brazil.18

ZIKV has since spread rapidly throughout the region and, as
of September 2016, endemic transmission has been reported
in nearly every country or territory in the Americas and
Caribbean including the United States.19 Additionally, the Cen-
ters for Disease Control and Prevention (CDC) have reported

over 2,700 cases of travel-associated ZIKV infection in the
United States as of September 2016.20 A concurrent increase
in cases of microcephaly in Brazil led to speculation regarding
ZIKV-associated birth defects,21 a concern which was further
supported by finding ZIKV in the brain tissue of micro-
cephalic fetuses.22 There is now a sufficient burden of evidence
to indicate a causal relationship between microcephaly and
ZIKV infection.23 The ZIKV epidemic in the Americas has
been associated with increases in the occurrence of GBS, with
seven cases of ZIKV-associated GBS reported in U.S. states.19

We report a visitor of friends or relatives (VFR) traveler to
Guyana that developed clinical GBS after an episode of symp-
tomatic ZIKV infection.

CASE REPORT

A 44-year-old male, born in Guyana and presently residing
in the United States, without significant past medical history,
contacted our tropical medicine center by telephone. His main
concerns were subjective fever, headache, joint pain, and rash
for 3 days. The patient had recently traveled to an urban
region along the South Atlantic Coast in Guyana to visit
friends and relatives for 16 days in March 2016, returning
8 days before onset of the illness. The patient reported hav-
ing a diffuse erythematous rash, joint pain in both hands and
fingers, and headache. His reported exposures during travel
included multiple mosquito bites, brushing teeth with tap
water, and staying in a local home. He was taking naproxen,
with some relief of joint pain and subjective fever. He did
not seek pretravel medical counsel and was not taking
malaria prophylaxis. He denied a history of yellow fever vac-
cination or infection. An appointment was made for him to be
seen in our tropical medicine center the same day; however,
the patient did not keep his appointment.
He presented to an urgent care the next day (day 4 of illness),

with continued subjective fever, joint pain, headache, and rash.
On presentation to urgent care, the patient was afebrile with
normal vital signs. Physical examination showed effusion in
finger joints with tenderness to palpation, “sandpaper rash” on
the torso, extremities, and face, and nonpurulent conjunctivitis.
Neurological examination was normal. Initial laboratory studies
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included complete blood count (CBC), basic metabolic panel
(BMP), liver function panel, and urinalysis (UA), all of which
were within normal limits. CHIKV and DENV IgM and IgG
enzyme-linked immunosorbent assays (ELISAs) were sent and
results remained pending for several days. Trioplex polymerase
chain reaction (PCR) was also requested from the Minnesota
Department of Health for DENV, CHIKV, and ZIKV testing
from serum. The patient was discharged from urgent care with
the presumptive diagnosis of chikungunya infection and was
given a prescription for hydrocodone–acetaminophen.
The next presentation to medical care was to an emergency

department 4 days later (day 8 of illness). He reported contin-
ued “general body aches,” rash and headaches. He also
reported cramping and weakness in the feet, hands, arms, and
unsteady gait. Physical examination showed him to be afebrile
with normal vital signs. Conjunctivitis was no longer present,
and the rash was now confined to a small area on the left
antecubital fossa. Neurological examination was normal.
CBC, BMP, and UA were again within normal limits and the
patient was counseled to continue supportive care and monitor
for significant changes. The diagnosis of chikungunya infection
was again presumed to be the most likely; however, diagnostic
testing of CHIKV had not yet returned. The patient was
discharged home with plan to follow up with primary care
provider and neurology within 1 week.
On day 9 of illness, the patient presented to our tropical

medicine center with worsening gait instability. The patient
reported a “tingling” sensation in his hands and feet and a
“heaviness” of the tongue. He stated “my legs cannot carry
me” and walked into the travel clinic with the support of
family members. On examination, he was found to have full
strength in the upper extremities, but reduced strength to 4/5
in the lower extremities, and an unsteady gait. His reflexes
were noted to be “minimal to absent” in the lower extremi-
ties. By this time, CHIKV serology had returned and was neg-
ative by IgM and IgG. DENV serology was found to be
positive with IgG of 9.65 (upper limit of normal, 1.1) and IgM
of 1.35 (upper limit of normal, 1.35) (studies performed at
Focus Diagnostics, San Juan Capistrano, CA) (Table 1). The
patient was admitted directly to the hospital, with a working
diagnosis of probable ZIKV infection and associated GBS.
On admission, he had decreased sensation on the distal

lower extremities to the knees bilaterally. Otherwise, the neu-
rologic examination was similar to that in clinic. The patient
had severe, sharp pains from the occiput radiating down his
spine and from his knees to his hips bilaterally, concerning for

neuropathic pain. Laboratory studies showed normal CBC,
BMP, thyroid stimulating hormone, erythrocyte sedimentation
rate, and C-reactive protein. Malaria rapid antigen and thin/
thick blood smear examinations found no evidence of
Plasmodium spp. ZIKV serologies were sent on admission and
pending for many days. Given concern for GBS, he was started
on intravenous immunoglobulin (IVIG) therapy at a dose of
400 mg/kg every 24 hours. The Supplemental Video demon-
strates the gait instability which was observed during admission
(Supplemental Video—Permission was obtained from patient
to publish video in public domain). The video was taken on
day 12 of illness, after initiation of IVIG. A lumbar puncture
showed clear spinal fluid with 910 red blood cells and four
white blood cells (WBC). The differential WBC showed 20%
polymorphonuclear cells, 59% lymphocytes, and 21% mono-
cytes. Protein was 118 mg/dL and glucose 70 mg/dL. The
patient had magnetic resonance imaging (MRI) and angiog-
raphy of the head without significant abnormality noted.
MRI of the spine (Figure 1) showed findings of “subtle
enhancement of cervical nerve roots” along with “areas of
enhancement within the lumbar nerve roots/nerve roots of the
cauda equina,” which were thought to be consistent with GBS.

TABLE 1
Timing of specimen collection for diagnostic testing

Day of illness Date Diagnostic test (specimen) Result

Day 0 April 4, 2016 – –
Day 4 April 7, 2016 Trioplex PCR (serum) Negative for ZIKV, DENV, CHIKV

CHIKV ELISA (serum) IgM, IgG negative
DENV ELISA (serum) IgG: 9.65 (ULN = 1.1)

IgM: 1.35 (ULN = 1.35)
Day 9 April 12, 2016 ZIKV IgM ELISA (serum) Positive*

ZIKV PRNT (serum) Titer > 1:1,280
DENV PRNT (serum) Titer > 1:1,280

Day 11 April 14, 2016 ZIKV IgM ELISA (CSF) Positive*
Day 15 April 18, 2016 Trioplex PCR (urine) Positive for ZIKV†

CHIKV = chikungunya virus; CSF = cerebrospinal fluid; DENV = dengue virus; ELISA = enzyme-linked immunosorbent assay; PCR = polymerase chain reaction; PRNT = plaque-reduction
neutralization test; ULN = upper limit of normal; ZIKV = Zika virus.

*Only qualitative results were available for ZIKV IgM.
†Trioplex PCR was run only for ZIKV, as urine testing is not currently performed for DENV and CHIKV.

FIGURE 1. Magnetic resonance imaging of lumbar spine showing
enhancement of lumbar nerve roots and cauda equina (blue arrow),
a finding often seen in Guillain–Barré syndrome.
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Electromyography showed sensorimotor peripheral neurop-
athy with involvement of the upper extremities greater than
the lower extremities, consistent with a demyelinating dis-
ease. With this evaluation, the diagnosis of GBS was con-
firmed with the Brighton Collaborative Criteria for GBS, at
Level 1 certainty.24

Over the course of his hospitalization, he improved but
complained of ongoing numbness in his feet, hands, and tongue
as well as dysgeusia. His reflexes improved and strength in
lower extremities normalized. His gait remained unsteady, but
significantly improved from admission, requiring minimal
assistance to walk several feet at the time of discharge (day 15
of illness). His urine specimen collected before discharge
(day 18 of illness) ultimately resulted as showing evidence of
ZIKVRNAusing the Trioplex real-time RT-PCR assay (https://
www.cdc.gov/zika/pdfs/fact-sheet-for-hcp-eua-trioplex-rt-pcr-
zika.pdf), confirming the diagnosis of ZIKV infection. Weeks
later, his serum (collected on day 9 of illness) andCSF (collected
on day 13 of illness) both resulted as positive for ZIKV IgM,
further confirming the diagnosis of ZIKV-associatedGBS.
The patient was contacted by telephone 1 month after hospi-

tal discharge. He noted recovery of gross strength and balance,
with ongoing paresthesias in the palms of the hands and soles
of the feet. At last contact, 2 months after the onset of GBS,
the patient reported ongoing and unchanged paresthesias.

DISCUSSION

We report a case of ZIKV infection acquired in Guyana
with characteristic fever, rash, conjunctivitis, and arthritis
with subsequent development of clinical Guillain–Barré syn-
drome on day 8–9 of illness. This case serves to highlight the
ongoing risk of ZIKV infection in multiple regions world-
wide and adds to the literature regarding the association
between ZIKV and GBS. Clinicians should have ZIKV infec-
tion on their differential diagnosis in travelers returning from
epidemic areas with fever and/or rash and should be aware
of potential complications such as birth defects and neuro-
logical disease. This patient was a VFR traveler, returning to
his native country for a visit. VFR travelers are at higher risk
for some diseases, such as malaria and typhoid fever,25,26

due to the fact that they may stay longer than other tourists,
reside in local homes and eat local food, and may be less
likely to take precautions such as using effective insect repel-
lant or seeking pretravel counsel.
Diagnosis of acute ZIKV infection and possible ZIKV-

related neurological disease is complicated by significant sero-
logic cross-reactivity between the Flaviviridae, particularly
DENV, yellow fever virus, and ZIKV.27 This is particularly
problematic given that the Americas are currently experienc-
ing simultaneous epidemics of ZIKV, DENV, and CHIKV.
The patient denied a history of yellow fever vaccination or
infection; however, this was not confirmed serologically. He
had probably been previously exposed to DENV based upon
his IgG ELISA results. Although acute coinfection with
DENV and ZIKV cannot be ruled out on the basis of the
diagnostic tests performed, the finding of ZIKV in the urine
confirms the diagnosis of ZIKV-associated GBS.28,29

The fact that his serum PCR was negative for ZIKV on
day 4 of illness but urine PCR was positive on day 18 is not
surprising; viral persistence in urine has been documented in
multiple prior studies.30,31 The viremia associated with ZIKV
infection is thought to be relatively low titer and short lived,

lasting only 2–3 days and waning with the onset of rash.30

This short window to detect ZIKV viremia greatly limits the
diagnostic utility of serum PCR. The Food and Drug Admin-
istration has issued an Emergency Use Authorization for a
serum RT-PCR assay developed by Quest Diagnostics (San
Juan Capistrano, CA),32 which will expand the capability for
diagnostic testing for ZIKV beyond state and federal public
health facilities. For the above reasons, the negative predic-
tive value of this serum PCR test will be low. However, the
ability to detect acute ZIKV infection in urine, semen, and
saliva offers critical and noninvasive opportunities to confirm
ZIKV infection cases at later stages of infection, and there is
growing evidence, supported by the findings in this case
report, that urine PCR may be superior to serum PCR for
the detection and confirmation of ZIKV infection.33 Health-
care practitioners may also consider sending other bodily
fluids or tissues for PCR or serological testing, depending
upon the clinical presentation and clinical setting (e.g., CSF
in the setting of neurological disease, amniotic fluid PCR for
ZIKV-infected mothers with fetal anomalies).
The first case report of ZIKV and GBS was made during

the 2013–2014 outbreak in French Polynesia8 during a con-
current epidemic of DENV (serotypes 1 and 3). The authors
proposed that prior DENV exposure may play a role in
potentiating GBS with subsequent ZIKV infection. A case-
control study from this same outbreak subsequently found
no significant difference in DENV seropositivity comparing
ZIKV-infected patients with and without GBS; 42 ZIKV-
associated GBS cases were identified in total.34 However,
DENV seroprevalence was very high in the study population
(95%) and power to detect an association was likely quite
low. Other notable features of the French Polynesia outbreak
included that the majority of Zika-associated GBS cases
reported a history of transient illness preceding neurological
decline (88%) and the finding that neurological disease began
shortly after illness (median 6 days) and progressed rapidly
(median 4 days to plateau). A total of 29% required respira-
tory assistance, with no deaths reported. This can be com-
pared with other GBS literature, which documents typical
evolution of neurological symptoms over 2–4 weeks,35 with a
need for respiratory support in 17–30% of patients.36 In sum-
mary, and supported by this case report, there appears to be a
shorter time from symptom onset to peak neurological symp-
toms in ZIKV-related GBS. The possible association of
ZIKV-associated GBS with prior DENV infection remains
an important area for further research at this time.

CONCLUSIONS

Clinicians should have a high index of suspicion for patients
with recent travel to epidemic regions and be aware of the
possible complications of ZIKV infection, including GBS.
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