
C o r r e s p o n d e n c e

T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

n engl j med﻿﻿  nejm.org﻿ 1

Zika Virus and the Guillain–Barré Syndrome — Case Series 
from Seven Countries

To the Editor: Zika virus (ZIKV) disease had 
been described as a mild, self-limiting illness 
associated with fever, rash, joint pain, and con-
junctivitis.1 However, during the outbreak in 
French Polynesia, 42 patients with ZIKV disease 
were found to have the Guillain–Barré syndrome, 
which represented a marked increase from the 
approximately 5 cases detected annually during 
the previous 4 years.2 A connection with the Guil-
lain–Barré syndrome had previously been de-
scribed in association with other flavivirus ill-
nesses3,4 but not with ZIKV infection.

From April 1, 2015, to March 31, 2016, a total 
of 164,237 confirmed and suspected cases of 
ZIKV disease and 1474 cases of the Guillain–
Barré syndrome were reported in Bahia, Brazil; 
Colombia; the Dominican Republic; El Salvador; 
Honduras; Suriname; and Venezuela. To exam-
ine the temporal association between ZIKV dis-
ease and the Guillain–Barré syndrome, graphi-
cal and time-series analyses were applied to 
these two independent data sets, which were 
collected through official International Health 
Regulations channels or from ministry of health 
websites (see the Supplementary Appendix, avail-
able with the full text of this letter at NEJM.org). 
The data obtained from country reports con-
tained no personally identifiable information 
and were collected as part of routine public 
health surveillance; therefore, the analysis was 
exempt from review by an ethics board. Differ-
ences between the observed and expected num-
bers of cases of the Guillain–Barré syndrome 
during the ZIKV transmission period, as well as 
differences in the incidence of the Guillain–
Barré syndrome and ZIKV disease according to 

age and sex, were analyzed with the use of Pois-
son regression models (see the Supplementary 
Appendix).

The analysis suggests that changes in the 
reported incidence of ZIKV disease during 2015 
and early 2016 were closely associated with 
changes in the incidence of the Guillain–Barré 
syndrome. During the weeks of ZIKV transmis-
sion, there were significant increases in the inci-
dence of the Guillain–Barré syndrome, as com-
pared with the pre-ZIKV baseline incidence, in 
Bahia State (an increase of 172%), Colombia 
(211%), the Dominican Republic (150%), El Salva-
dor (100%), Honduras (144%), Suriname (400%), 
and Venezuela (877%) (Table 1). When the inci-
dence of ZIKV disease increased, so did the in-
cidence of the Guillain–Barré syndrome (Fig. 1A). 
In the six countries that also reported decreases 
in the incidence of ZIKV disease, the incidence 
of the Guillain–Barré syndrome also declined. 
When the seven epidemics of ZIKV disease are 
aligned according to week of peak incidence, the 
total number of cases of ZIKV disease and the 
Guillain–Barré syndrome are closely coincident 
(Fig.  1B), although the period from acquiring 
infection to reporting disease is approximately 
2 weeks longer for ZIKV than for the Guillain–
Barré syndrome, a pattern that is especially vis-
ible in data from Colombia and Venezuela. 
Whether the 2-week difference can be explained 
in terms of incubation periods or reporting de-
lays is not yet known. We explored the potential 
effect of dengue virus circulation on the inci-
dence of the Guillain–Barré syndrome and found 
no link (see the Supplementary Appendix). In any 
event, we infer from these two series of cases, 
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which were collected independently of each other, 
that ZIKV infection and the Guillain–Barré syn-
drome are strongly associated. Additional studies 
are needed to show that ZIKV infection is a cause 
of the Guillain–Barré syndrome.

Overall, females had a 75% higher reported 
incidence rate of ZIKV disease than did males 
(rate ratio, 1.75; 95% confidence interval [CI], 
1.71 to 1.79); the rate was especially high among 
women 20 to 49 years of age (see the Supplemen-
tary Appendix). This difference was also ob-
served in the Yap Island (Micronesia) epidemic1 
and could be due to greater exposure to the in-
tradomiciliary mosquito vector, to more severe 
symptoms among women in this age group, to 
active health care–seeking behavior by females, 
or to enhanced reporting by health workers, 
given the risk of infection during pregnancy. 
However, the greater apparent risk of ZIKV dis-
ease among women 20 to 49 years of age was 
not matched by a similarly higher incidence of 
the Guillain–Barré syndrome, which may indi-
cate an age and sex bias in the reporting of ZIKV 
disease. The reported incidence of the Guillain–
Barré syndrome was 28% higher among males 
than among females (rate ratio, 1.28; 95% CI, 
1.09 to 1.50) and consistently increased with 
age, findings that are in line with previous re-
ports.5

Approximately 500 million people in Latin 
America and the Caribbean are at risk for ZIKV 
infection, because they live in areas that are less 
than 2000 m above sea level where competent 
aedes vectors also are found. It is clear that in-
creases in the incidence of the Guillain–Barré 
syndrome to a level that is 2.0 and 9.8 times as 
high as baseline, as we have reported here, im-
pose a substantial burden on populations and 
health services in this region. Reports of the 
Guillain–Barré syndrome could serve as a senti-
nel for ZIKV disease and other neurologic disor-
ders linked to ZIKV, including microcephaly.Ta
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Figure 1 (facing page). Cases of Zika Virus (ZIKV)  
Disease and the Guillain–Barré Syndrome (GBS).

Panel A shows weekly case reports of ZIKV disease 
and GBS in six countries and in Bahia, Brazil, 2015 to 
2016. Panel B shows case series of ZIKV disease and 
GBS aligned to the week of peak incidence of ZIKV  
disease.

The New England Journal of Medicine 
Downloaded from nejm.org on September 1, 2016. For personal use only. No other uses without permission. 

 Copyright © 2016 Massachusetts Medical Society. All rights reserved. 



Correspondence

n engl j med﻿﻿  nejm.org﻿ 3

ZIKV

GBS

N
o.

 o
f C

as
es

N
o.

 o
f C

as
es

15

5
10

1000

2000

0

0

B Case Series of ZIKV Disease and GBS Aligned to the Week of Peak Incidence of ZIKV Disease

A Weekly Case Reports of ZIKV Disease and GBS in Six Countries and Bahia, Brazil, 2015–2016 

Bahia

GBS

Z
IK

V
 D

is
ea

se
 C

as
es

pe
r 

W
ee

k
G

B
S 

C
as

es
 p

er
 W

ee
k

140
160

80

20
40
60

120
100

0
50−5−10−30 −25 −20 −150 25201510

Weeks from Peak of ZIKV Epidemic

15

5
10

100

200

0

0

ZIKV

GBS4

1
2
3

200
100

300
400

0

0

Suriname

ZIKV

GBS

ZIKV

GBS

5

10

1000

2000

0

0

Honduras

ZIKV

GBS80

40
20

60

2000

4000

0

0
0 4 8 12 4 8 1216 20 24 28 32 36 40 44 48 52

Venezuela

Week of 2015 Week
of 2016

0 4 8 12 4 8 1216 20 24 28 32 36 40 44 48 52

Week of 2015 Week
of 2016

ZIKV15,000

10,000

5,000

0

ZIKV

GBS

N
o.

 o
f C

as
es

N
o.

 o
f C

as
es

20

10

500

1000

0

0

El SalvadorDominican Republic

 

ZIKV

GBS40

20

4000
6000

0
2000

0

Colombia

The New England Journal of Medicine 
Downloaded from nejm.org on September 1, 2016. For personal use only. No other uses without permission. 

 Copyright © 2016 Massachusetts Medical Society. All rights reserved. 



T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

n engl j med﻿﻿  nejm.org﻿4

Thais dos Santos, M.S. 
Angel Rodriguez, M.D. 
Maria Almiron, M.S. 
Antonio Sanhueza, Ph.D. 
Pilar Ramon, M.D., Ph.D.
Pan American Health Organization 
Washington, DC

Wanderson K. de Oliveira, M.D. 
Giovanini E. Coelho, M.D.
Ministry of Health 
Brasília, Brazil

Roberto Badaró, M.D.
Federal University of Bahia 
Salvador, Brazil

Juan Cortez, M.D.
Pan American Health Organization 
Washington, DC

Martha Ospina, M.D.
Ministry of Health 
Bogotá, Colombia

Raquel Pimentel, M.D.
Ministry of Health 
Santo Domingo, Dominican Republic

Rolando Masis, M.D.
Ministry of Health 
San Salvador, El Salvador

Franklin Hernandez, M.D.
Pan American Health Organization 
Washington, DC

Bredy Lara, M.D.
Ministry of Health 
Tegucigalpa, Honduras

Romeo Montoya, M.D.
Pan American Health Organization 
Washington, DC

Beatrix Jubithana, M.D.
Ministry of Health 
Paramaribo, Suriname

Angel Melchor, M.D.
Ministry of Health 
Caracas, Venezuela

Angel Alvarez, M.D. 
Sylvain Aldighieri, M.D.
Pan American Health Organization 
Washington, DC

Christopher Dye, D.Phil.
World Health Organization 
Geneva, Switzerland

Marcos A. Espinal, M.D., Dr.P.H.
Pan American Health Organization 
Washington, DC 
espinalm@paho.org

Disclosure forms provided by the authors are available with 
the full text of this letter at NEJM.org.

This letter was published on August 31, 2016, at NEJM.org.

1.	 Duffy MR, Chen T-H, Hancock WT, et al. Zika virus outbreak 
on Yap Island, Federated States of Micronesia. N Engl J Med 
2009;​360:​2536-43.
2.	 Cao-Lormeau VM, Blake A, Mons S, et al. Guillain-Barré syn-
drome outbreak associated with Zika virus infection in French 
Polynesia: a case-control study. Lancet 2016;​387:​1531-9.
3.	 Ravi V, Taly AB, Shankar SK, et al. Association of Japanese 
encephalitis virus infection with Guillain-Barré syndrome in en-
demic areas of south India. Acta Neurol Scand 1994;​90:​67-72.
4.	 Sejvar JJ, Bode AV, Marfin AA, et al. West Nile virus-associ-
ated flaccid paralysis. Emerg Infect Dis 2005;​11:​1021-7.
5.	 McGrogan A, Madle GC, Seaman HE, de Vries CS. The epi-
demiology of Guillain-Barré syndrome worldwide: a systematic 
literature review. Neuroepidemiology 2009;​32:​150-63.

DOI: 10.1056/NEJMc1609015

Correspondence Copyright © 2016 Massachusetts Medical Society.

The New England Journal of Medicine 
Downloaded from nejm.org on September 1, 2016. For personal use only. No other uses without permission. 

 Copyright © 2016 Massachusetts Medical Society. All rights reserved. 


