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CORRESPONDENCE

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.! 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.? A connection with the Guil-
lain—Barré syndrome had previously been de-
scribed in association with other flavivirus ill-
nesses>* 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
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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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Table 1. Expected and Observed Numbers of Cases of the Guillain-Barré Syndrome.*

ZIKV Transmission Period

Pre-ZIKV Period

Population

Region

Increase from
Pre-ZIKV Mean

Expected  Reported

Cases of GBS

Reported

Period of

Expected Cases
of GBS per Week

Annual Cumulative

Incidence of GBS

Mean Annual
Cases of GBS

Rate Ratio
(95% CI)t

GBS

Cases of

ZIKV
Circulation

(95% Cl)

Date Range (95% Cl) Cases

ZIKV

(95% Cl) (95% Cl)

cases/100,000

(95% Cl)

%
171.9
(100.7 to 268.4)

no.

no.

wk
52

no.

no.

no.
15,203,934

2.7
(2.0t03.7)

155

1/1/2015 to

30,266

1.1
(0.72 to 1.47)

0.37

(0.30 to 0.46)

57
(3710 77)

Bahia, Brazil

(37 to 76)

12/31/2015
11/1/2015 to

3.1
(2.5 t0 3.9)

320 210.7
(148.8 t0 287.9)

103
(20 to 185)

68,118

22

4.7
(0.93 to 8.39)

0.49
(0.44 t0 0.54)

242
(48 to 436)

49,529,208

Colombia

3/31/2016
1/1/2016 to

2.5
(15 t0 4.3)

150.0

(44.7 0 331.8)

45

1,416

13

1.40
(0.91 to 2.20)%

0.69
(0.56 to 0.83)

73
(47 to 114)%

10,652,135

Dominican

(12 to 29)

3/31/2016

11,054  9/18/2015 to

Republic
El Salvador

2.0
(1.6t0 2.6)

184 100.0
(55.7 t0 156.9)

92
(53 to 130)

28

33
(1.90 to 4.64)

2.65
(2.27 to 3.06)

170
(99 to 241)

6,426,002

3/31/2016
1/1/2016 to

26
(1.7to4.1)

144.4

(68.8 to 309.6)

71

17,485

13

2.1
(1.59 to 2.64)

1.31
(1.08 to 1.57)

110
(83 to 137)

8,423,917

Honduras

(21 to 34)

3/31/2016
3,097 9/20/2015 to

5.0
(1.5t0 17.3)

400.0
(44.8 t0 1627.1)

15

3
(0to 6)

0.1 28

(-0.03 to 0.20)

0.73
(0.24 0 1.73)

548,456

Suriname

3/31/2016
12/6/2015 to

(-1to 10)

9.8
(7.6 to 12.5)

877.1

(664.1 to 1149.6)

684

70
(45 to 110)

17 32,801

4.12
(2.67 to 6.46)

0.69
(0.60 to 0.78) %

214
(139 to 336) 1

31,292,702

Venezuela

3/31/2016

T Rate ratios are based on the incidence of GBS during the ZIKV transmission period as compared with that during the pre-ZIKV period.

i Values are estimates based on the median rates obtained from countries with information available.

* Cl denotes confidence interval, GBS the Guillain—Barré syndrome, and ZIKV Zika virus.
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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.

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) epidemict
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.’

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 ZIKYV, including microcephaly.
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A Weekly Case Reports of ZIKV Disease and GBS in Six Countries and Bahia, Brazil, 2015-2016
Bahia

20004 ZIKV

1000+

No. of Cases

2004 ZIKV

100

Dominican Republic

15 GBS

No. of Cases
o

104
5

Y

20004 ZIKV

1000+

Honduras

No. of Cases
o

104 GBS

= p

4000-{ ZIKV

2000+
0

Venezuela

60-
404
20-

No. of Cases

80+ GBS

=

4 8 12 16 20 24 28 32 36 40 44 48 52 4 8 12

Week

of 2015

Week
of 2016

60004 7|y

4000+
2000
04

Colombia

40- GBS

20+

4004 7y

3004
2004
100+

04

o
LI IR LU L L L L L L L L L LI LI DL LA |

El Salvador

Suriname

44 GBS

34
24
14
0+

4 8 12 16 20 24 28 32 36 40 44 48 52 4 8 12
Il |

Week of 2015 Week
of 2016
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