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Abstract.

Zika virus (ZIKV) is an emerging flavivirus, which has caused a widespread outbreak in the Americas. Shortly after
its introduction in 2015, a cluster of cases with Guillain—Barré syndrome was detected in Brazil. Herein, we describe
two cases from the city of Salvador, who developed ascending paresis after an acute exanthematous illness. The
patients were admitted to the intensive care unit with tetraparesis and cranial nerve palsy, which resolved after
intravenous administration of human immunoglobulin. Serological evaluation detected IgM-specific ZIKV
antibodies. In regions of Zika virus transmission, health-care workers must be aware of the potential severe
neurological complications associated with ZIKV infection and be prepared to provide prompt diagnosis, treatment,
and supportive care.

INTRODUCTION

Zika virus (ZIKV) is an emergent flavivirus transmitted by Aedes aegypti mosquitoes with a
high potential for transmission in countries where infestation of the vector occurs.! The first
documented human case of ZIKV infection was reported in Nigeria in 1954,2 and a number of
sporadic cases were reported in Africa and Asia in subsequent years.® ZIKV was first associated
with a large outbreak beginning in 2007 in Micronesia,* and later at French Polynesia in 2013,>°
and New Caledonia in 2014.” ZIKV was initially detected in northeastern Brazil on March
2015,%° and has rapidly spread throughout South and Central America and the Caribbean.*

Human ZIKV infection was considered as a benign and self-limited illness, with clinical
manifestations represented by low-grade fever, maculopapular rash, myalgia, arthralgia,
headache, and conjunctivitis.* However, neurological complications were observed in patients
during a ZIKV outbreak in French Polynesia in 2013, where several individuals presented with
Guillain—Barré Syndrome (GBS).> A subsequent investigation found evidence of association
between GBS and ZIKV infection.*
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Similarly, after detection of ZIKV transmission in Brazil,® a cluster of GBS cases was
identified.'® Herein, we describe two patients presenting with GBS associated with ZIKV
infection during the outbreak in Salvador, situated in the northeast region of Brazil. These
patients presented severe complications of GBS requiring admission to the intensive care unit.

CASE REPORT

Patient 1.

A 49-year-old female presented with transient symptoms of generalized pruritic
maculopapular rash and myalgia without fever or arthralgia, which lasted one day on May 15,
2015 (Day 10). On May 25 (Day 0: onset of neurological symptoms), she presented paresthesia
on both hands and feet. Four days later, she noticed generalized fatigue and lower right limb
paresis, followed by upper limb paresis. On Day 9, she developed diplopia and dysphagia
appeared, and presented to an emergency room by Day 11, when she developed bilateral facial
nerve palsy. She was hospitalized on Day 20 with worsening extremity weakness and ataxia.

She had weakness of her four limbs (Medical Research Council, MRC grade 4), areflexia,
impairment of all sensitivity modalities and moderate bifacial nerve palsy (House—Brackmann
grade 3). A lumbar puncture yielded cerebrospinal fluid (CSF) with 10 cells/mm?, with a
predominance of lymphocytes, and protein and glucose level of 214 and 70 mg/dL, respectively.
Diagnosis of GBS with tetraparesis and bifacial palsy was established according to international
criteria,'? and treatment was initiated on Day 23 with 0.4 g/kg/day of intravenous human
immunoglobulin (IVIG) for 5 days. The patient’s clinical and laboratory data are summarized in
Table 1. Rapid clinical response was observed with improvement of muscular strength and
bifacial palsy (House—Brackmann grade 2) by Day 26. Hughes functional grade was used to
access the improvement of disability.*® This patient improved from grade 4 to grade 2 by day 28.

On Day 58, during outpatient visit, she was able to walk unaided, had normal strength,
sensitivity, and reflexes, and a mild residual bifacial palsy (House—Brackmann grade 2) on
physical examination. The electromyogram, performed on Day 75, confirmed multifocal
segmental demyelinating commitment with prolonged distal latencies and F-waves, with no
reduction of compound motor action potential (CMAP). Reduction of sensory action potential
amplitudes of median and ulnar nerves suggested secondary axonal injury (Table 1).

Patient 2.

A 22-year-old male presented with fever, maculopapular generalized rash, and moderate
arthralgia on May 30, 2015 (Day 8), which persisted for 5 days. These symptoms resolved and 3
days later (Day 0: onset of neurological symptoms), he had paresthesia on both feet and hands.
On Day 3, he was tetraparetic and developed right-sided peripheral facial nerve palsy, dysarthria,
urinary and fecal incontinence, and a transient blurred vision. On Day 4, he developed bifacial
palsy and dysphagia, and he was admitted.

He became bedridden due to severe tetraparesis on Day 7 (MRC grade 2, upper limbs; grade
3, lower limbs) and was transferred to the neurological intensive care unit. He was alert, there
was areflexia in all extremities, severe sensory impairment on all modalities, and moderately
severe bifacial palsy (House—Brackmann grade 6). A nasoenteric tube was inserted because of
severe dysphagia. Examination of CSF revealed 5 cells/mm?® with a predominance of



lymphocytes and levels of protein and glucose of 67 and 53 mg/dL, respectively. The patient’s
clinical and laboratory findings are summarized in Table 1.

A diagnosis of GBS with bifacial palsy, tetraparesis, and brainstem involvement was
established, and treatment with 0.4/kg/day of human IVIG for 5 days was initiated on Day 8. He
recovered over the following 20 days with gradual improvement of muscular strength,
dysphagia, dysphonia, and ability to walk with unilateral assistance. He improved from Hughes
functional grade 4 to 3, and was discharged on Day 28. Electromyogram performed on Day 31
showed bilateral demyelinating impairment of median and ulnar nerves at wrist and ulnar nerve
impairment at elbow, with prolonged distal motor latencies, reduced sensory conduction
velocities in distal segments, and reduced motor conduction velocities of ulnar nerves with
prolonged latencies of the F-waves and normal amplitudes of CMAP. Proximal demyelinating
commitment of right facial nerve, with increase in blink reflex latencies (R1 = 20 ms/R2 = 55
ms), and mild reduction in the amplitude of CMAP was also noted (Table 1).

On Day 47, the patient did not have sensitivity or muscular strength abnormalities but had a
mild/moderate right facial palsy (House—Brackmann grade 3) and areflexia in upper and lower
limbs.

Laboratory evaluation.

Serological tests for human immunodeficiency virus, hepatitis B and C were negative in both
cases, as well as an IgM enzyme-linked immunosorbent assay (ELISA) for cytomegalovirus and
herpes simplex virus type 1 and 2. Reverse transcription polymerase chain reaction (RT-PCR)
for ZIKV, chikungunya virus (CHIKV), and dengue viruses (DENV) were negative on blood
samples collected on Day 23 for case 1 and on Day 8 for case 2.

Specific anti-ZIKV IgM antibodies were detected in patients 1 and 2 when acute-phase
serum samples collected on Days 23 and 8, before administration of IVIG, were tested in an in-
house IgM antibody capture ELISA(MAC-ELISA) (Table 2). Evaluation of these samples in
CHIKV, DENV, yellow fever virus (YFV), and Mayaro virus MAC ELISA yielded negative
results. A hemagglutination inhibition (HI) assay performed using a panel of 18 arboviruses,
which included alphaviruses, orthobunyaviruses, and flaviviruses, demonstrated prior exposure
to flavivirus infection (ZIKV and DENV1-4). These findings were confirmed by testing serum
samples from the patient in a plaque reduction neutralization test (PRNT) against ZIKV,
CHIKV, YFV, and DENV (serotypes 1-4) (Table 2). Taken together, the serological findings of
both patients indicated a recent infection by ZIKV and argued for resolute infections by
DENV1-4.

DISCUSSION

ZIKV is a reemerging pathogen, which poses new and unforeseen challenges for regions with
recent outbreaks, representing an important threat for Latin America and other regions at risk.*
Aside from the expected burden of an acute febrile illness to the health-care systems in the
regions affected, the identification of potential causality between ZIKV and neurological
complications results in an urgent concern with dramatic consequences to public health.

The term GBS is used to describe a broad spectrum of acute autoimmune neuropathies.*?
About two-thirds of the patients report an antecedent acute infectious illness and numerous
infectious agents are associated with GBS.*? An association with arboviruses, such as DENV*



and CHIKV,'® have been reported but are believed to be rare events. GBS cases were associated
with ZIKV infection during the French Polynesia outbreak in 2013.*

This report describes two cases that were identified during a large outbreak in the city of
Salvador, Brazil, in 2015, where 17,440 cases of suspected ZIKV infection were reported.*’
Concomitantly, 44 GBS cases, were identified, of which 32 (73%) reported having an acute
prodromal illness, compatible with ZIKV infection.’” Our patients had acute prodromal illness of
pruritic rash, fever, mylagias, or arthralgias, which occurred 8-10 days before the onset of the
neurological manifestations of GBS. Diagnosis of recent ZIKV infection was made based on
detection of anti-ZIKV—specific IgM antibodies. Of note, like the GBS cases from French
Polynesia,"* RT-PCR analysis of serum samples at the time of the onset of neurological
manifestations yielded negative results, indicating, presumably, the development of an anti-
ZIKV immune response.

Underlying factors that influence the association of GBS and a recent ZIKV infection
presumably involves an autoimmune process as described for other viral infections.*? It has been
speculated that the simultaneous epidemics of DENV and ZIKV may be a predisposing factor for
GBS after a recent ZIKV infection, perhaps as a result of sequential arboviral immune
stimulation and triggering of an immunopathogenic process.'*® We found that the two GBS
cases, who are residents of a region of high DENV-endemic transmission,*® had high HI and
PRNTg (PRNT with a 90% neutralization cutoff) to DENV serotypes, indicating that the
patients had a distant infection with this virus, before their recent ZIKV infection. However, in a
case-control study at French Polynesia, the authors could not find evidence of an association
between previous dengue infection and development of GBS.™ They also observed the absence
of typical patterns of antiglycolipid antibodies and suggested that onset of GBS may be attributed
to unidentified autoantibodies in post-Zika virus exposure.'* Thus, further immunopathologic
studies are still required for better understanding of this issue.

Both patients had clinical and laboratory findings of GBS, with albuminocytologic
dissociation. Electromyogram pattern showed distal demyelinating disorder with accentuated
prolonged distal latencies and minimal reduction of CMAP amplitudes, suggesting an acute
inflammatory demyelinating polyneuropathy (AIDP) GBS subtype,? with secondary axonal
injury. The patients received and tolerated human IVIG treatment with no relevant adverse
effects. The better prognostic of AIDP GBS subtype® along with prompt implementation of
human IVIG treatment may have had an important role in clinical recovery. As illustrated,
patients with severe GBS require intensive supportive management in intensive care settings.
Yet, despite the severity of their clinical presentations, none of them needed mechanical
ventilation or died.

The investigation of these two cases provides additional evidence in support of the
association of GBS and ZIKV infection. Furthermore, it also serves as an alert to clinicians in
regions of South and Central America and the Caribbean, where the virus has recently spread, of
the potential risk for GBS and the need for timely detection, diagnosis, and initiation of treatment
and supportive care to prevent mortality and long-term sequelae.



Received April 18, 2016.
Accepted for publication July 12, 2016.
Acknowledgments:

We are grateful to Marcia Weber for the laboratorial technical assistance, Fernanda Washington de M. Lima and
Daniel Moura for assistance in the serological diagnosis, and the physicians and nurses involved in the patient’s
clinical treatment. We also thank Bruno B. Andrade for the critical review of the manuscript. This work was
supported in part by the NIH grant R24A1120942 to Nikos Vasilakis.

Authors’ addresses: Mateus Santana do Rosario, Centro de Pesquisas Gongalo Moniz, Fundacao Oswaldo Cruz
(FIOCRUZ), Salvador, Brazil, and Hospital Geral Roberto Santos, Secretaria de Saude do Estado da Bahia,
Salvador, Brazil, E-mail: drmateusan@gmail.com. Pedro Antonio Pereira de Jesus and Daniel Santana Farias,
Hospital Geral Roberto Santos, Secretaria de Saude do Estado da Bahia, Salvador, Brazil, E-mails:
papa@terra.com.br and danielfariasl@hotmail.com. Nikos Vasilakis, Department of Pathology, Center for
Biodefense and Emerging Infectious Diseases, University of Texas Medical Branch, Galveston, TX, E-mail:
nivasila@utmb.edu. Marco Antonio Caires Novaes, Hospital Sdo Rafael, Fundacdo Monte Tabor, Salvador, Bahia,
Brazil, E-mail: macnovaes@yahoo.com.br. Sueli Guerreiro Rodrigues, Livia Caricio Martins, and Pedro Fernando
da Costa Vasconcelos, Department of Arbovirology and Hemorrhagic Fevers, Evandro Chagas Institute, Belém,
Brazil, E-mail: suelirodrigues@iec.pa.gov.br, liviamartins@iec.pa.gov.br, and pedrovasconcelos@iec.pa.gov.br.
Albert Icksang Ko, Centro de Pesquisas Gongalo Moniz, Fundacao Oswaldo Cruz (FIOCRUZ), Salvador, Brazil,
and Department of Epidemiology of Microbial Diseases, Yale School of Public Health, Yale University, New
Haven, CT, E-mail: albert.ko@yale.edu. Luiz Carlos Junior Alcantara and Isadora Cristina Siqueira, Centro de
Pesquisas Gongalo Moniz, Fundacao Oswaldo Cruz (FIOCRUZ), Salvador, Brazil, E-mails: lalcan@bahia.fiocruz.br
and isadora.siqueira@babhia.fiocruz.br.

REFERENCES

<jrn>1. Musso D, Cao-Lormeau VM, Gubler DJ, 2015. Zika virus: following the path of dengue
and chikungunya? Lancet 386: 243-244.</jrn>

<jrn>2. Macnamara FN, 1954. Zika virus: a report on three cases of human infection during an
epidemic of jaundice in Nigeria. Trans R Soc Trop Med Hyg 48: 139-145.</jrn>

<jrn>3. Hayes EB, 2009. Zika virus outside Africa. Emerg Infect Dis 15: 1347-1350.</jrn>

<jrn>4. Duffy MR, Chen T-H, Hancock WT, Powers AM, Kool JL, Lanciotti RS, Pretrick M,
Marfel M, Holzbauer S, Dubray C, Guillaumot L, Griggs A, Bel M, Lambert AJ, Laven J,
Kosoy O, Panella A, Biggerstaff BJ, Fischer M, Hayes EB, 2009. Zika virus outbreak on Yap
Island, Federated States of Micronesia. N Engl J Med 360: 2536-2543.</jrn>

<jrn>5. loos S, Mallet HP, Leparc Goffart I, Gauthier V, Cardoso T, Herida M, 2014. Current
Zika virus epidemiology and recent epidemics. Med Mal Infect 44: 302-307.</jrn>

<jrn>6. Cao-Lormeau VM, Roche C, Teissier A, Robin E, Berry AL, Mallet HP, Sall AA, Musso
D, 2014. Zika virus, French Polynesia, South Pacific, 2013. Emerg Infect Dis 20: 1085—
1086.</jrn>

<jrn>7. Roth A, Mercier A, Lepers C, Hoy D, Duituturaga S, Benyon E, Guillaumot L, Souares
Y, 2014. Concurrent outbreaks of dengue, chikungunya and Zika virus infections: an
unprecedented epidemic wave of mosquito-borne viruses in the Pacific 2012-2014. Euro
Surveill 19: 1-8.</jrn>

<jrn>8. Zanluca C, De Melo VCA, Mosimann ALP, Santos GI, Santos CN, Luz K, 2015. First
report of autochthonous transmission of Zika virus in Brazil. Mem Inst Oswaldo Cruz 110:
569-572.</jrn>



<jrn>9. Campos GS, Bandeira AC, Sardi Sl, 2015. Zika virus outbreak, Bahia, Brazil. Emerg
Infect Dis 21: 1885-1886.</jrn>

<bok>10. Pan American Health Organization (PAHO)/World Health Organization (WHO),
2016. Epidemiological Update: Neurological Syndrome, Congenital Anomalies, and Zika
Virus Infection. Washington, DC: PAHO/WHO.</bok>

<jrn>11. Cao-Lormeau V-M, Blake A, Mons S, Lastére S, Roche C, Vanhomwegen J, Dub T,
Baudouin L, Teissier A, Larre P, Vial AL, Decam C, Choumet V, Halstead SK, Willison HJ,
Musset L, Manuguerra JC, Despres P, Fournier E, Mallet HP, Musso D, Fontanet A, Neil J,
Ghawché F, 2016. Guillain-Barré Syndrome outbreak associated with Zika virus infection in
French Polynesia: a case-control study. Lancet 387: 1531-1539.</jrn>

<jrn>12. Wakerley BR, Uncini A, Yuki N; GBS Classification Group, 2014. Guillain—Barré and
Miller Fisher syndromes: new diagnostic classification. Nat Rev Neurol 10: 537-544.</jrn>

<jrn>13. Hughes RAC, Newsom-Davis JM, Perkin GD, Pierce JM, 1978. Controlled trial
prednisolone in acute polyneuropathy. Lancet 312: 750-753.</jrn>

<jrn>14. Rodriguez-Morales AJ, 2015. Zika: the new arbovirus threat for Latin America. J Infect
Dev Ctries 9: 684-685.</jrn>

<jrn>15. Garg R, Malhotra H, Jain A, Malhotra K, 2015. Dengue-associated neuromuscular
complications. Neurol India 63: 497-516.</jrn>

<jrn>16. EI Amrani M, De Monredon J, Wielanek AC, Roger JC, Serveaux JP, 2007. Guillain-
Barré syndrome complicating a chikungunya virus infection. Neurology 69: 2105-
2106.</jrn>

<eref>17. DVIS/CIEVS, 2015. Informe Epidemioldgico Doenca Exantematica/Zika Virus.
Salvador-Ba. n 9. Available at: http://www.cievs.saude.salvador.ba.gov.br/boletins-
epidemiologicos/BOLETIMSINDREXANT _n.9agostoREV.</eref>

<jrn>18. Oehler E, Watrin L, Larre P, Leparc-Goffart I, Lastere S, Valour F, Baudouin L, Mallet
H, Musso D, Ghawche F, 2014. Zika virus infection complicated by Guillain-Barre
syndrome: case report, French Polynesia, December 2013. Euro Surveill 19: 7-9.</jrn>

<jrn>19. Campos GS, Pinho ACO, Brandao CJDF, Bandeira AC, Sardi Sl, 2015. Dengue virus 4
(DENV-4) re-emerges after 30 years in Brazil: cocirculation of DENV-2, DENV-3, and
DENV-4 in Bahia. Jpn J Infect Dis 68: 45-49.</jrn>

<jrn>20. Chio A, Cocito D, Leone M, Giordana MT, Mora G, Mutani R, 2003. Guillain-Barre
syndrome: a prospective, population-based incidence and outcome survey. Neurology 60:
1146-1150.</jrn>



TABLE 1

Clinical and laboratory characteristics of two patients with Guillain—Barré syndrome from Salvador, Brazil

Characteristics Case 1 Case 2
Age 49 22
Sex Female Male
Acute prodrome (duration) Myalgia, rash, pruritus (1 day) Fever, arthralgia, rash, pruritus (5 days)
Onset of neurological symptoms after prodrome 10 days 8 days

Neurological findings

Tetraparesis, bifacial palsy, ataxia, paresthesias, and other sensory distrubances

Tetraparesis, bifacial palsy, paresthesias, and other sensory distrubances

Cerebrospinal fluid findings

10 cells/mm?>; protein, 214 mg/dL; glucose, 70 mg/dL

5 cells/mm®; protein, 67 mg/dL; glucose, 53 mg/dL

Electromyogram and nerve conduction study findings

Ulnar nerve: DL = 6.2 ms (VR < 3.0); CMAP =7.4mV (> 8.0 mV); NVC
elbow =52.1 m/s (> 50 m/s); F-wave: 32.6 ms (< 27 ms)

Ulnar nerve: DL = 3.4 ms (VR <3 ms); CMAP =13.9 mV (> 8.0 mV);
NVC elbow =30.3 m/s (> 50 m/s); F-wave = 40.2 ms (< 29 ms)

Tibialis nerve: DL = 7.7 ms (< 5.0 ms); CMAP = 7.7 mV; NVC = 4.4 m/s

Median nerve: DL = 7.5 ms (< 3.7 ms); CMAP = 11.1 mV (> 8 mV);
NVC =54.2 m/s (> 50 m/s)

Facial nerve: DL = 9,6 ms (< 3.0 ms); CMAP = 0.2 mV(> 1.5 mV)

Tibialis nerve: DL = 47 ms (< 5.0 ms); CMAP = 15.2 mV (> 4.0 mV);
NVC =49.7 m/s (> 40 m/s);

Facial nerve: DL = 4.0 ms (< 3.0 ms); CMAP =1.1mV (> 1.5 mV); R1
= 20.0 ms/R2 = 47.8 ms (< 10.0/< 30.0 ms);

Treatment (duration)

Intravenous human gamma globulin (5 days)

Intravenous human gamma globulin (5 days)

Days of hospitalization

9

24

CMAP = conduction motor action potential; DL = distal latency; NVC = nerve conduction velocity.




TABLE 2

Serological evaluation of two patients with Guillain—Barré syndrome from Salvador, Brazil

Test | Case 1 | Case 2
IgM ELISA*
ZIKV 0.765 1.357
CHIKV 0.092 0.093
DENV 0.062 0.181
YFV 0.041 0.094
HI (IgG + IgM)
ZIKV >1:1,280 >1:1,280
CHIKV Negative Negative
DENV-1 1:320 >1.1,280
DENV-2 1:640 >1:1,280
DENV-3 1:320 >1:1,280
DENV-4 1:640 >1:1,280
YFV 1:160 >1:1,280
PRNTg
ZIKV 320 > 2,560
CHIKV <20 <20
DENV-1 > 640 ND
DENV-2 320 > 2,560
DENV-3 160 1,280
DENV-4 80 160
YFV <20 <20

CHIKYV = chikungunya virus; DENV = dengue virus; ELISA = enzyme-linked immunosorbent assay; HI =
hemagglutination inhibition; ND = not determined; PRNTy = plague reduction neutralization test with a 90%
neutralization cutoff; YFV = yellow fever virus; ZIKV = Zika virus.

* Optical densities, cutoff = 0.200.




