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Abstract
The role of vaccination in the development of Guillain-Barré syndrome (GBS) is controversial, although cases of GBS have 
been reported following a wide range of vaccines. A nested case–control study was conducted between January 2011 and 
December 2015 in three Chinese cities. Four controls were matched to a case by gender, age, address and index date. An 
independent expert committee validated the diagnoses of cases and controls according to the Brighton Collaboration GBS 
case definition. Data on vaccinations were obtained from computerized vaccination records. Causal relations were assessed 
by conditional logistic regression. 1056 cases of GBS and 4312 controls were included in the analyses. Among paediatric 
and adult population, adjusted ORs for GBS occurrence within 180 days following vaccination were 0.94 (95% CI 0.54–1.62) 
and 1.09 (95% CI 0.88–1.32), respectively. No increased risk of GBS was detected for vaccination against hepatitis B, influ-
enza, hepatitis A, varicella, rabies, polio(live), diphtheria, pertuss(acellular), tetanusis, measles, mumps, rubella, Japanese 
Encephalitis, and meningitis vaccines. Adjusted ORs for the recurrence of GBS after vaccination among paediatric and adult 
population were 0.85 (95% CI 0.07–9.50) and 1.18 (95% CI 0.49–2.65), respectively. In this large retrospective study, we did 
not find evidence of an increased risk of GBS and its recurrence among either paediatric (≤ 18 years) or adult (> 18 years) 
individuals within the 180 days following vaccinations of any kind, including influenza vaccination.
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Introduction

Guillain-Barré syndrome (GBS) is an acute or subacute 
inflammatory polyradiculoneuropathy, which is character-
ized by symmetric flaccid paralysis of the extremities, sen-
sory abnormalities, and cranial nerve palsy [1]. Although 
the underlying aetiology and pathophysiology of the GBS 
has not been clearly elucidated, it is thought to be an 

autoimmune process triggered by antigenic stimulation [2, 
3], resulting in demyelination and destruction of peripheral 
nerves. Approximately two-thirds of GBS cases occur sev-
eral days or weeks after an apparent infectious illness, com-
monly a gastrointestinal illness or upper respiratory tract 
infection [4]. Campylobacter enteritis, influenza, cytomeg-
alovirus, Epstein-Barr virus, human immunodeficiency virus 
(HIV), chikungunya, Zika virus, and Mycoplasma pneumo-
niae have been implicated to be the trigger [3, 5–9]. Malig-
nancies and surgical procedures also have been suggested to 
increase the risk of GBS [10, 11].Electronic supplementary material The online version of this 

article (https ://doi.org/10.1007/s1065 4-019-00596 -1) contains 
supplementary material, which is available to authorized users.
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Based primarily on biological plausibility and tempo-
ral associations, vaccinations have also been suggested to 
induce a small increased risk of GBS. In 1976, the risk of 
GBS increased significantly in the 6 weeks following the 
mass administration of the A/New Jersey/76 vaccine during 
the swine flu epidemic in the United States [12]. There have 
been case reports of GBS after other vaccinations [13], but 
there was no adequate evidence to draw clear conclusions 
for other vaccines [14–18].

Recently, the Expanded Program on Immunization (EPI) 
has been implemented in China. The number and type of 
vaccines administered to inhabitants increased. The possi-
bility of catching a severe abnormal reaction such as GBS 
to vaccines is small, but the onset of such reactions usually 
attract extensive public concern, which may weaken public 
confidence in vaccines [19].

The purpose of this study was to evaluate in more detail 
the possible association between the risk of GBS including 
disease recurrence and vaccinations, using retrospective data 
accumulated 5 years.

Materials and methods

Setting

In China, most people receive medical service and special-
ized neurological care from public medical institutions. 
Generally, patients with suspected GBS are hospitalized as 
emergencies, and soon neurologists would be involved in 
their care. Patients less than 16 years old who catch neuro-
logical diseases are usually taken into pediatric hospitals.

Jiangsu Province is located in eastern China. It covers 
an area of 107.2 thousand  km2 and has a mean population 
density of 767 inhabitants/km2. Xuzhou, Yancheng and 
Nantong, which are three cities in Jiangsu province, were 
included in this study. In all, 74 hospitals were involved, 33 
in Xuzhou, 20 in Yancheng and 21 in Nantong, which all 
provided inpatient services. In these hospitals, any depart-
ments that might have admitted patients who meet the case 
definition were involved, especially neurology, pediatrics, 
internal medicine, and inpatient wards (including intensive 
care units). Informed consent was waived because it was a 
medical records review study without direct contact with 
patients. The study protocol was approved by the institu-
tional review board of the Jiangsu Provincial Center for Dis-
ease Control and Prevention (JSCDC).

Case identification

We searched the Hospital Information Systems (HIS) for 
first mention of International Classification of Diseases, 
Tenth Revision (ICD-10), diagnostic codes (G61.0) for GBS 

from January 1, 2011, to December 31, 2015, for persons 
of any age. GBS diagnoses were confirmed by neurologists 
from clinical data, such as clinical manifestations, electro-
myogram (EMG, raw data), magnetic resonance imaging 
(MRI) and cerebrospinal fluid (CSF) examinations accord-
ing to the Brighton Collaboration case definition criteria for 
GBS [20]. Cases with Fisher Syndrome, a variant of GBS, 
were excluded. Recurrent GBS was defined as 2 or more 
episodes of acute monophasic neuropathy followed by near 
complete recovery between episodes [21].

Control selection

Four control individuals randomly selected from the same 
hospital without history of GBS were matched to each GBS 
case according to year of birth (within 1 year), gender, and 
zip code (a surrogate measure for socioeconomic status) dur-
ing the same period. The control participants were assigned 
the same index date as their matched case (the earliest date 
of first symptoms or diagnosis of GBS). Controls were 
selected among inpatients admitted for headache (except 
trigeminal neuralgia), migraine, vascular or other diseases 
incidence of which is not thought to be affected by vaccina-
tion. Patients with autoimmune diseases or chronic severe 
neurological diseases were excluded.

Vaccination records

Information on vaccinations was collected from Informa-
tion Management System for Immunization Programming, 
in which anyone received vaccinations would be registered, 
matched with ID number and verified by paper vaccine 
administration certificates. Any vaccination was thought to 
be an exposure. We collected data on all vaccinations admin-
istered within 180 days.

Covariates

Additional data on the following covariates was obtained 
with a standardized data collection form: nationality (Han 
and others), occupation, marital status (married and single), 
allergy, familial diseases, past surgical interventions, and 
comorbid chronic diseases (such as malignancy, immuno-
suppression, and autoimmune disorders). Comorbid chronic 
diseases and history of infectious diseases were within 
6 months before the index date.

Statistical analysis

Matched odds ratio (OR) and its corresponding 95% two-sided 
confidence intervals (CI) for the possible relation between 
GBS and vaccination were computed with conditional logis-
tic regression following univariable analysis. “No vaccination” 
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served as the reference category. For each case, the index date 
was the date of onset of the first symptoms of the CNS demy-
elinating event. For the controls, we assigned the time of the 
onset of GBS in the individual with whom the control was 
matched. The models were adjusted for nationality, occupa-
tion, marital status, allergy, familial diseases, comorbid chronic 
diseases, and history of infectious diseases within 6 months 
before the index date, and all variables with a P value less than 
0.20 were considered for inclusion in the regression model 
and retained in the model according to a forward stepwise 
procedure based on a likelihood-ratio test [22]. The primary 
time window at risk was fixed at 4–42 days before the index 
date, a generally accepted risk interval between GBS onset and 
exposure to an antigenic stimulus (e.g. infection, vaccination), 
based on the biological plausibility for a causal relationship 
[20]. Secondly, 43-day to 90-day and 91-day to 180-day time 
windows were also considered, as reported by Stowe et al. [23].
To estimate whether the paediatric was associated with any 
vaccine-associated GBS, the study population was stratified 
according to age (≤ 18 years and > 18 years) at the index date.

The means (SDs) of normally distributed variables were 
compared using 2-sample t tests; for binary or categorical 

variables, χ2 analysis with the Fisher exact test was used. 
For all analyses significance was accepted at a two sided 
P < 0.05. All analyses were conducted in 2018.

Results

From a source population of about 23 million in the three 
cities, 1056 patients met Brighton level 1, 2, or 3 criteria and 
were included in the study after an independent diagnosis 
of two neurologists (Fig. 1). The main clinical features of 
the GBS cases are summarized in supplementary material 
(Table 1). The incident cases meeting the Brighton criteria 
were 686, 351 and 19 cases for levels 1, 2, and 3 of GBS, 
respectively. Most cases were men (n = 653, 61.84%), aged 
19–60 (n = 581, 55.20%). The main characteristics of the 
selected cases (1056) with GBS and the controls (4312) are 
summarized in Table 1. Because of matching, cases and 
controls had similar distributions of sex and age. The com-
parison between cases and controls showed no meaningful 
difference with regard to nationality, marital status, place 

Fig. 1  Case classification flow

1056 cases selected

1302 suspected
cases identified

223 excluded:
–35 diagnosed before January 1, 2011 
–188 did not have GBS

968 cases matched
with 4 controls each 

88 cases matched 
with 5 controls each 

1079 cases evaluated
according to Brighton 

criteria

23 excluded:
–11 courses were not monophasic 
–12 were short of bilateral limbs weakness
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of residence, allergy history, family history of demyelinat-
ing diseases or other autoimmune diseases, and comorbid 
chronic diseases.

The analyses of the association between any vaccination 
and the risk of GBS by age and time since vaccination are 
shown in Table 2. Among paediatric population (≤ 18 years), 
the proportion of subjects who had been exposed to any 
vaccine within 180 days before the index date was 36.29% 
for GBS cases and 37.42% for controls, and the adjusted 
OR was 0.95 (95% CI 0.64–1.49). Among adult population 
(> 18 years), the corresponding proportion was 17.32% for 
cases and 16.48% for controls, and the adjusted OR was 1.09 
(95% CI 0.91–1.34). When the data were pooled, no differ-
ence was found for GBS cases with preceding vaccination.

Within the time window at risk, hepatitis B was the most 
widely used vaccine in the study population, followed by 
influenza. Adjusted risk estimates for GBS with different 
vaccination ranged from 0.69 to 1.35. No increase in the 
risk of GBS was detected for vaccination against hepati-
tis B, influenza, hepatitis A, varicella, rabies, polio(live), 
diphtheria, pertuss(acellular), tetanusis, measles, mumps, 
rubella, Japanese Encephalitis, and meningitis vaccines 
(Table 3). There were no statistically significant interac-
tions by sex for any of the associations between specific vac-
cines and GBS, indicating that the results were not different 
between male and female (Supplementary material Table 2).

Out of the 1056 initial GBS cases, 40 patients 
(3 ≤ 18 year-old vs . 37 > 18 year-old) have experienced 
at least once recurrence. The most often vaccination was 
a hepatitis B vaccination. Follow-up was a median of 
24 months (25–75th percentile 6–65), 25 months (25–75th 
percentile 9–69) in children and 23  months (25–75th 

Table 1  Distribution of baseline characteristics between cases and 
controls

Characteristic No. (%) P value

Cases (n = 1056) Controls (n = 4312)

Age at onset
 0–18 years 89 (8.43) 367 (8.51) 0.99
 19–60 years 581 (55.20) 2375 (55.08)
 > 61 years 386 (36.55) 1570 (36.41)
 Mean (SD) 50.98 (11.29) 51.01 (11.02)

Sex
 Male 653 (61.84) 2665 (61.80) 0.98
 Female 403 (38.16) 1647 (38.20)

Nationality
 Han 1043 (98.77) 4261 (98.82) 0.90
 Others 13 (1.23) 51 (1.18)

Marital status
 Married 691 (65.44) 2730 (63.31) 0.20
 Single 365 (34.56) 1582 (36.69)

Place of residence
 Urban 243 (23.01) 1023 (23.72) 0.63
 Rural 813 (76.99) 3289 (76.28)

Allergy history
 No 1003 (94.98) 4072 (94.43) 0.48
 Yes 53 (5.02) 240 (5.57)

Family history
 No 1011 (95.74) 4083 (94.69) 0.17
 Yes 45 (4.26) 229 (5.31)

Comorbid chronic diseases
 No 857 (81.16) 3451 (80.03) 0.41
 Yes 199 (18.84) 861 (19.97)

Table 2  Association between any vaccination and GBS by age and time since vaccination

Odds ratio (95% confidence interval) from conditional logistic regression models adjusted for marital status, familial diseases, and comorbid 
chronic diseases

Time of 
vaccination 
before index 
date (days)

Age ≤ 18 years Age > 18 years

No. (%) of 
cases

No. (%) of 
controls

OR (95% CI) Adjusted OR 
(95% CI)

No. (%) of 
cases

No. (%) of 
controls

OR (95% CI) Adjusted OR 
(95% CI)

0–3 2 (2.25) 8 (2.18) 1.03 (0.22–
4.94)

1.02 (0.21–
4.92)

9 (0.88) 39 (0.99) 0.94 (0.15–
1.95)

0.95 
(0.16–1.97)

4–42 6 (6.74) 31 (8.45) 0.78 (0.32–
1.94)

0.81 (0.34–
1.96)

64 (6.61) 267 (6.76) 0.98 (0.74–
1.30)

0.95 
(0.71–1.28)

43–90 11 (12.36) 50 (13.62) 0.89 (0.44–
1.80)

0.88 (0.43–
1.78)

84 (8.69) 302 (7.66) 1.15 (0.89–
1.48)

1.13 
(0.86–1.46)

91–180 22 (24.72) 93 (25.34) 0.97 (0.57–
1.65)

0.94 (0.54–
1.62)

143 (14.79) 552 (13.99) 1.07 (0.87–
1.30)

1.09 
(0.88–1.32)



367Vaccines and the risk of Guillain-Barré syndrome  

1 3

Table 3  Association between different vaccines and GBS by time since vaccination

Odds ratio (95% confidence interval) from conditional logistic regression models adjusted for occupation, marital status, allergy, and comorbid 
chronic diseases

Vaccines Vaccinated 0–3 days before index date Vaccinated 4–42 days before index date

No. (%) of 
cases

No. (%) of 
controls

OR (95% CI) Adjusted OR 
(95% CI)

No. (%) of 
cases

No. (%) of 
controls

OR (95% CI) Adjusted OR 
(95% CI)

Hepatitis B 5 (0.47) 27 (0.63) 0.76 (0.29–1.97) 0.75 (0.28–1.96) 58 (5.49) 245 (5.68) 0.97 (0.72–1.30) 0.96 (0.70–1.23)
Influenza 3 (0.28) 18 (0.42) 0.68 (0.20–2.31) 0.69 (0.21–2.33) 43 (4.07) 167 (3.87) 1.05 (0.75–1.48) 1.03 (0.73–1.45)
Hepatitis A 3 (0.28) 12 (0.28) 1.02 (0.29–3.62) 1.03 (0.30–3.64) 25 (2.37) 107 (2.48) 0.95 (0.61–1.48) 0.94 (0.60–1.46)
Varicella 3 (0.28) 18 (0.42) 0.68 (0.20–2.31) 0.69 (0.21–2.33) 31 (2.94) 163 (3.78) 0.77 (0.52–1.14) 0.80 (0.57–1.15)
Rabies 3 (0.28) 17 (0.39) 0.72 (0.21–2.46) 0.71 (0.20–2.44) 31 (2.94) 140 (3.25) 0.90 (0.61–1.34) 0.87 (0.58–1.30)
Polio(live) 1 (0.09) 3 (0.07) 1.36 (0.14–13.10) 1.35 (0.13–13.08) 8 (0.76) 32 (0.74) 1.02 (0.47–2.22) 1.03 (0.48–2.24)
Diphtheria, 

Pertussis 
(acellular), 
Tetanus

1 (0.09) 3 (0.07) 1.36 (0.14–13.10) 1.35 (0.13–13.08) 7 (0.66) 31 (0.72) 0.92 (0.41–2.10) 0.93 (0.43–2.12)

Measles, 
Mumps, 
Rubella

1 (0.09) 3 (0.07) 1.36 (0.14–13.10) 1.35 (0.13–13.08) 7 (0.66) 29 (0.67) 0.99 (0.43–2.26) 0.97 (0.41–2.25)

Japanese 
Encephalitis

1 (0.09) 3 (0.07) 1.36 (0.14–13.10) 1.35 (0.13–13.08) 8 (0.76) 29 (0.67) 1.13 (0.51–2.47) 1.09 (0.46–2.41)

Meningitis 
(A/C/Y/
W135)

2 (0.19) 8 (0.19) 1.02 (0.22–4.81) 1.03 (0.23–4.83) 15 (1.42) 70 (1.62) 0.87 (0.50–1.53) 0.91 (0.53–1.58)

Vaccines Vaccinated 43–90 days before index date Vaccinated 91–180 days before index date

No. (%) of  
cases

No. (%) of 
controls

OR (95% CI) Adjusted OR 
(95% CI)

No. (%) of  
cases

No. (%) of 
controls

OR (95% CI) Adjusted OR 
(95% CI)

Hepatitis B 84 (7.95) 325 (7.54) 1.06 (0.83–
1.36)

1.03 (0.80–
1.35)

155 (14.68) 599 (13.89) 1.07 (0.88–
1.29)

1.05 
(0.86–1.25)

Influenza 75 (7.10) 299 (6.93) 1.03 (0.79–
1.33)

1.07 (0.83–
1.38)

117 (11.08) 468 (10.85) 1.02 (0.83–
1.27)

1.05 
(0.87–1.28)

Hepatitis A 25 (2.37) 102 (2.37) 1.00 (0.64–
1.56)

1.02 (0.66–
1.59)

91 (8.62) 395 (9.16) 0.94 (0.74–
1.19)

0.91 
(0.72–1.17)

Varicella 61 (5.78) 218 (5.06) 1.15 (0.86–
1.54)

1.11 (0.85–
1.49)

99 (9.38) 411 (9.53) 0.98 (0.78–
1.24)

0.96 
(0.74–1.23)

Rabies 51 (4.83) 192 (4.45) 1.09 (0.79–
1.49)

1.10 (0.81–
1.54)

95 (9.00) 371 (8.60) 1.05 (0.83–
1.33)

1.02 
(0.80–1.28)

Polio(live) 10 (0.95) 42 (0.97) 0.97 (0.49–
1.94)

0.92 (0.48–
1.78)

41 (3.88) 154 (3.57) 1.09 (0.77–
1.55)

1.05 
(0.75–1.46)

Diphtheria, 
Pertussis 
(acellular), 
Tetanus

10 (0.95) 44 (1.02) 0.93 (0.47–
1.85)

0.89 (0.43–
1.73)

38 (3.60) 132 (3.06) 1.18 (0.82–
1.71)

1.14 
(0.81–1.66)

Measles, 
Mumps, 
Rubella

8 (0.76) 36 (0.83) 0.91 (0.42–
1.96)

0.93 (0.45–
1.98)

34 (3.22) 138 (3.20) 1.01 (0.69–
1.47)

1.03 
(0.70–1.55)

Japanese 
Encephalitis

7 (0.66) 34 (0.79) 0.84 (0.37–
1.90)

0.89 (0.45–
1.96)

44 (4.17) 176 (4.08) 1.02 (0.73–
1.43)

1.04 
(0.78–1.45)

Meningitis 
(A/C/Y/
W135)

17 (1.61) 79 (1.83) 0.88 (0.52–
1.49)

0.91 (0.57–
1.52)

74 (7.01) 269 (6.24) 1.13 (0.87–
1.48)

1.16 
(0.89–1.58)
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percentile 5–64) in adults, P = 0.43. Rate of recurrence 
was not significantly higher in patients> 18  year-old 
than ≤ 18 year-old (3.26% vs 2.80%, P = 0.80). Among 
both paediatric patients and adult patients, no relation-
ship between vaccination status and GBS recurrence was 
detected (Table 4).

Discussion

In this nested case–control study spanning 5 years, we found 
no evidence of an increased risk of GBS within the 180 days 
after any vaccinations, as well as all vaccinations combined, 
among either paediatric (≤ 18 years) or adult (> 18 years) 
individuals.

Influenza vaccine is where the most researches conducted 
on regarding a possible association with GBS. Our results 
are consistent with several other studies from America, Aus-
tralia, and Europe [24–30], which showed a lack of asso-
ciation between GBS following influenza vaccination. In 
contrary, three pooled analyses [31–33] reported increased 
risks of GBS following influenza vaccination. A Canadian 
study [34] and a German study [35] showed statistically sig-
nificant associations between GBS and vaccination. Unlike 
other studies, Vellozzi et al. [36] suggested a protective 
effect of influenza A (H1N1) vaccination. They showed that 
at the end of the influenza season, the cumulative risk of 
GBS was lower among vaccinated than among unvaccinated 
individuals.

Cases of GBS have been reported following receipt of 
other multiple vaccines, including hepatitis B [16], polio 
[37], tetanus [15], Meningitis [38], and rabies [6]. How-
ever, it is difficult to interpret these associations because it 
is not possible to distinguish whether the observed event was 
causal or coincidental. Individual case reports or case series 
cannot address whether the frequency of cases is higher than 
the expected background rate and are less valuable for cau-
sality assessment. An American review concluded that there 
was insufficient evidence of an association between GBS 

and measles, mumps, rubella, varicella, hepatitis A or B, 
human papillomavirus, and diphtheria toxoid, tetanus toxoid, 
or acellular pertussis–containing vaccines [39]. Our study 
suggested that the observations in the published case reports 
probably represent coincidental temporal associations rather 
than causal associations.

Recurrence after an initial GBS diagnosis was in about 
3.22% of patients in our study, which is consistent with 
previous reports in Japan [40], and lower than Netherland 
[41], Sweden [42], and Canada [43]. Children and adults 
experienced relapses in similar proportions in our study. No 
significant association between GBS recurrence and vac-
cination was found. This confirms another two studies that 
found the risk of developing another GBS episode following 
vaccination is small [44, 45].

Many identifiable infections are well known risk factors 
for GBS [13]. It is widely believed that immune stimula-
tion plays a role in its pathogenesis. In the physiopathology 
of GBS following immunization, anti-GM1 (ganglioside) 
vaccine-induced antibodies were documented in mice [46]. 
Thus, it is biologically plausible that immunizations may 
lead to subsequent GBS in rare cases. Until now, however, 
with rare exceptions, causal associations between vaccina-
tion and GBS have not been substantiated.

The overall incidence in China was estimated to between 
0.45/100,000/year and 1/100,000/year [19]. It was lower 
than that in Europe and North America, where prevalence 
was estimated to 1.1–1.8/100,000/year [47]. Phenotype of 
GBS is known to be influenced by geographical origins of 
patients. Acute inflammatory demyelinating polyradiculo-
neuropathy (AIDP) is more common in North America and 
Europe [48]. In other areas of the world a phenotype pre-
dominated by axonal damage is seen and has been termed 
acute motor axonal neuropathy (AMAN) [49].

Our study was a large population-based nested case–con-
trol study that included both paediatric and adult subjects. 
It adds to existing knowledge by providing information on 
several vaccines that had not been studied before. The retro-
spective nature of the case–control design may be affected 

Table 4  Association between any vaccination and recurrence of GBS by age

Odds ratio (95% confidence interval) from conditional logistic regression models adjusted for marital status, allergy, familial diseases, and 
comorbid chronic diseases

Age ≤ 18 years Age > 18 years

No. (%) of 
vaccinated

No. (%) of 
nonvacci-
nated

OR (95% CI) Adjusted OR 
(95% CI)

No. (%) of 
vaccinated

No. (%) of 
nonvacci-
nated

OR (95% CI) Adjusted OR 
(95% CI)

Recurrence 1 (33.33) 2 (66.67) 0.83 (0.07–
9.50)

0.85 8 (21.62) 29 (78.38) 1.23 (0.55–
2.73)

1.18

Recurrence-
free

39 (37.50) 65 (62.50) (0.12–8.68) 201 (18.32) 896 (81.68) (0.49–2.65)

Total 40 (37.38) 67 (62.62) 209 (18.43) 925 (81.57)
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by recall bias, but recall bias was avoided by using comput-
erized vaccination records.

Our study has several limitations. It has been reported 
that cases with the outcomes of GBS (OR = 0.75, 95% 
CI 0.42–1.3) were no more likely than controls following 
administration of HPV4 vaccine [50]. We could not evalu-
ate the association between GBS and HPV vaccine, because 
HPV vaccine is not available in Jiangsu until 2018. We could 
not examine the potential influence of (i) prior drugs, medi-
cations, herbal intake, (ii) vaccine preservatives and adju-
vants, and further studies are needed to completely rule out 
the effect. The immunoglobulin treatment and response in 
cases which would reinforce the GBS diagnosis were not 
collected. Finally, additional laboratory and clinical research 
is needed to better understand the pathophysiology of (recur-
rent) GBS and the possible role of immunizations.

Conclusions

In summary, we found no evidence which demonstrate an 
association of vaccines with an increased risk of GBS and 
its recurrence among either paediatric (≤ 18 years) or adult 
(> 18 years) individuals within the 180 days following vac-
cinations. We found no association between influenza vac-
cination and an increased risk of GBS up to 180 days after 
vaccination, which is reassuring. Our results also suggest 
that previous case reports of GBS shortly after administra-
tion of several other vaccines probably represent coinciden-
tal temporal associations rather than real causal associations.
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