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Abstract

Vaccinations against the severe acute respiratory syndrome coronavirus 2 which

causes COVID-19 have been administered worldwide. We aimed to investigate associ-

ations of COVID-19 vaccination with the occurrence of Guillain-Barré syndrome (GBS).

We explored potential safety signals regarding the development of GBS using dispro-

portionality analyses to compare COVID-19 vaccination with all adverse drug reaction

(ADR) reports and influenza vaccines reported to VigiBase. As of October 15, 2021, a

total of 2163 cases (0.13%) of GBS and its variants (including 46 cases of Miller-Fisher

syndrome and 13 cases of Bickerstaff's encephalitis) were identified in entire ADR

database after vaccination with the ChAdOx1 nCoV-19 (AstraZeneca, Cambridge, UK)

or the two messenger RNA-based COVID-19 (BNT162b2; Pfizer and BioNTech) or

mRNA-1273; Moderna) vaccines. The median time to onset of GBS after vaccination

was around 2 weeks. The ChAdOx1 nCoV-19 and two messenger RNA-based COVID-

19 vaccines demonstrated a higher risk for GBS against entire database (information

component [IC]025 = 1.73 reporting odds ratio [ROR]025 = 3.51; IC025 = 1.07,

ROR025 = 2.22, respectively). When compared with influenza vaccines, neither the

ChAdOx1 nCoV-19 nor mRNA-based vaccines were found to be associated with

greater risks of GBS (IC025 = �1.84, ROR025 = 0.11; IC025 = �1.86, ROR025 = 0.06,

respectively). Although potential safety signals associated with GBS COVID-19 vac-

cines have been identified, the risk of GBS from COVID-19 vaccines were low and did

not surpass those of influenza vaccines; however, because of the heterogeneity of the

sources of information in the WHO pharmacovigilance database, further epidemiologi-

cal studies are warranted to confirm these observations.
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1 | INTRODUCTION

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2),

which causes coronavirus disease 2019 (COVID-19), is still spreading

around the world. Although the severity decreased after the omicron

variation became the main type, people with comorbidities still require

respiratory care or may even die.1-4 Accordingly, achieving herd

immunity is important to limit COVID-19 cases as much as possible,

and vaccination is one available strategy to attain herd immunity.5 At

this time, the available COVID-19 vaccines include messenger RNAJee-Eun Kim and Jin Park contributed equally to this study.
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(mRNA)-based vaccines, recombinant adenoviral vector vaccines, and

inactivated whole-virus vaccines. Among these, a recombinant adeno-

viral vector vaccine (ChAdOx1 nCoV-19; AstraZeneca) and two

mRNA-based vaccines, BNT162b2 (Pfizer and BioNTech) and mRNA-

1273 (Moderna) have been widely used worldwide.6,7

Guillain-Barré syndrome (GBS) is the most frequent cause of

acute flaccid paralysis worldwide, with an incidence of 0.44 to 1.91

cases per 100 000 person-years.8-10 Immune-mediated attacks on

myelin and axons (nodes and paranodes) are key mechanisms for GBS,

and vaccines had been suggested as possible immune-mediated trig-

gers of GBS.10 In 1976, the H1N1 influenza (swine flu) vaccine was

reported to increase the risk of GBS (roughly one GBS case per

100 000 doses), leading to global monitoring of vaccination-related

GBS.11 However, follow-up studies of other influenza and rabies vac-

cines failed to reveal any association between GBS and those vac-

cines, which make the issue controversial.12

Recently, several case reports of new-onset GBS after COVID-19

vaccination have been reported.6,13-17 One hundred and thirty pre-

sumptive GBS cases following Ad26.CoV2.S (Janssen/Johnson &

Johnson) vaccination have been reported in the US Vaccine Adverse

Event Reporting System (VAERS).18 The European Medicines Agency

announced a possible causal relationship between ChAdOx1 nCoV-19

vaccination and GBS.19 Therefore, there are potential concerns about

whether the COVID-19 vaccine increases the risk of GBS, and these

concerns may be one of the factors hindering the general public's

acceptance of COVID-19 vaccination.

Because most of the relevant reports are single cases or case

series, it is difficult to determine the relationship between COVID-19

vaccines and GBS. Furthermore, the aforementioned GBS reports in

VAERS dealt only with specific vaccine, and other types of vaccines,

such as the ChAdOx1 nCoV-19, were not included. For these reasons,

it is desirable to evaluate the association of COVID-19 vaccination

with the occurrence of GBS in the “real-world.” We hypothesized that

COVID-19 vaccines would be associated with an increased risk of

GBS. Here, therefore, we conducted a disproportionality analysis to

assess GBS as a potential safety concern associated with the

BNT162b2, mRNA-1273, and ChAdOx1 nCoV-19 vaccines using Vigi-

Base, the World Health Organization's (WHO) global pharmacovigi-

lance database of case safety reports.

2 | MATERIALS AND METHODS

2.1 | Study design and data sources

Disproportionality analyses of adverse drug reactions (ADRs) resulting

from BNT162b2, mRNA-1273, or ChAdOx1 nCoV-19 vaccination was

conducted using personal case safety reports from VigiBase, the WHO's

global deduplicated database, which includes reports in more than

130 nations.20-22 VigiBase is operated by the Uppsala Monitoring Cen-

tre (UMC) and has gathered the details of suspected medication-related

ADRs from the national pharmacovigilance centers of each participating

country since 1967. This information originates from many different

sources, including patients, physicians, pharmaceutical companies,

healthcare professionals, and post-marketing surveillance studies. Our

study used the anonymized database and approved by the institutional

review board of the studied center (EUMC-2021-08-021).

2.2 | Procedures

Our study was conducted in the format of an observation case control

study. We extracted all cases of GBS reported as ADR resulting from

BNT162b2, mRNA-1273, or ChAdOx1 nCoV-19 vaccination by

October 15, 2021, in VigiBase using the following Medical Dictionary

for Drug Regulatory Activities (MedDRA) preferred terms (PTs).21-23

We defined the GBS as narrow definitions: “Guillain-Barre syndrome”

and as broad definitions: “Guillain-Barre syndrome,” “Miller-Fisher

syndrome,” “Acute motor-sensory axonal neuropathy,” “Acute motor

axonal neuropathy,” “Bickerstaff's encephalitis.” Data on sex, age group,

type of vaccination, reporting nation, time to onset of GBS, outcomes

(seriousness and final) were acquired. Serious ADRs were defined as

causing significant disability, hospitalization, life-threatening condi-

tions, or death in accordance with the ICH E2B criteria.24 Final out-

comes were categorized as recovered, recovered with sequelae,

recovering, not recovered, death, or unknown.24 Sequelae were

defined as any permanent injuries or complications that resulted from

the ADR.24 For the sensitivity analysis for GBS, two separate analyses

were performed using PTs for GBS (narrow definition) and using PTs

for GBS, including their variants (broad definition). Among the

reported ADRs, cases of GBS that were highly likely to be associated

with BNT162b2, mRNA-1273, and ChAdOx1 nCoV-19 (symptoms

occurring within 6 weeks after vaccination, a cut-off period generally

considered to have a vaccine-related temporal relationship) were

included in the analyses.25

2.3 | Disproportionality analyses

Disproportionality is analyzed by estimating the information compo-

nent (IC) or reporting the odds ratio (ROR) by setting the entire data-

base or influenza vaccines as a comparison. The IC is a logarithmic

measure of the strength of the association between drug administra-

tion and ADRs. Detailed methods to calculate the IC value have been

described in previous reports.21,22,26-28 To obtain IC values, the entire

VigiBase database or all drugs in the category should be defined as

the denominator, and data comparisons between drugs or between

vaccines cannot be completed.26-28 We used Bayesian confidence

propagation neural network, which was validated by UMC, to calcu-

late IC.20,26 In this way, ADR signals of a selected drug can be com-

pared to those of entire database (including all vaccines and

medications) or selected drug class (eg, influenza vaccines) that was

expected to have no association with events. The IC025 indicated

lower boundary of the 95% confidence interval (CI) of IC. The IC025

value more than 0 was considered statistically significant and

regarded to have difference in ADR signal between the two
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comparison subjects.29 We also estimated the ROR values for sensitivity

analysis.30 The lower boundary of the 95% CI of ROR (= ROR025) was

also evaluated. A ROR025 value more than 1 was considered to have sig-

nificant difference in ADR signal between the two comparison sub-

jects.31 Subgroup analyses (mRNA-based COVID-19 vaccines and the

ChAdOx1 nCoV-19 vaccine) were further performed. The R version

3.3.3 (R Foundation for Statistical Computing, Vienna, Austria) and SAS

9.4 version (SAS Inc, Cary, NC) software programs were used for statisti-

cal analyses. Qualitative variables were presented as frequency (%)

values, and quantitative variables were presented as median (interquar-

tile range [IQR]) values. The time to the onset and the outcomes of GBS

were compared between each vaccine type using the Kruskal-Wallis test

with a subsequent Mann-Whitney U test. Bonferroni correction was

performed for multiple comparisons and P values were adjusted by mul-

tiplying by 3, which was the number of comparisons. Adjusted P values

less than .05 were considered significant. The odds ratio was calculated

using χ2 tests to determine whether each type of vaccine was a protec-

tive or risk factor for mortality or residual neurological sequelae of GBS.

Reports with missing outcomes data were excluded from the analyses.

3 | RESULTS

As of October 15, 2021, there had been a total of 27 370 413 ADRs

reported to VigiBase. Of these, 1 731 147 were ADR reports involving

COVID-19 vaccines (including 1 154 023 cases associated with

TABLE 1 Characteristics of COVID-19 vaccine-related Guillain-Barré syndrome cases reported in the WHO Pharmacovigilance Database

GBS—narrow definition (n = 2075) GBS—broad definition (n = 2163)

ChAdOx1
nCoV-19
(n = 927)

BNT162b2
(n = 884)

mRNA-1273
(n = 264)

ChAdOx1
nCoV-19
(n = 964)

BNT162b2
(n = 919)

mRNA-1273
(n = 280)

Age, years

≤11 0 (0.0) 2 (0.2) 0 (0.0) 0 (0.0) 2 (0.2) 0 (0.0)

12-17 0 (0.0) 17 (1.9) 0 (0.0) 0 (0.0) 17 (1.8) 0.0 (0.0)

18-44 123 (13.3) 204 (23.1) 64 (24.2) 132 (13.7) 215 (23.4) 66 (23.6)

45-64 487 (52.5) 195 (22.1) 98 (37.1) 502 (52.1) 201 (21.9) 107 (38.2)

65-74 158 (17.0) 128 (14.5) 52 (19.7) 167 (17.3) 132 (14.4) 55 (19.6)

≥75 77 (8.3) 118 (13.3) 41 (15.5) 78 (8.1) 122 (13.3) 43 (15.4)

Unknown 82 (8.8) 220 (24.9) 9 (3.4) 85 (8.8) 230 (25.0) 0 (0.0)

Sex

Male 487 (52.5) 428 (48.4) 133 (50.4) 508 (52.7) 449 (48.9) 141 (50.4)

Female 419 (45.2) 455 (51.5) 131 (49.6) 435 (45.1) 469 (51) 139 (49.6)

Unknown 21 (2.3) 1 (0.1) 0 (0.0) 21 (2.2) 1 (0.1) 0 (0.0)

Continentals

Africa 4 (0.4) 1 (0.1) 0 (0.0) 4 (0.4) 1 (0.1) 0.0 (0.0)

Americas 76 (8.2) 584 (66.1) 229 (86.7) 77 (8.0) 604 (65.7) 241(86.1)

Asia 12 (1.3) 3 (0.3) 0.0 (0.0) 12 (1.2) 3 (0.3) 0 (0.0)

Europe 726 (78.3) 285 (32.2) 35 (13.3) 762 (79) 300 (32.6) 39 (13.9)

Oceania 109 (11.8) 11 (1.2) 0 (0.0) 109 (11.3) 11 (1.2) 0 (0.0)

Seriousness

Yes 875 (94.4) 743 (84.0) 226 (85.6) 907 (94.1) 776 (84.4) 240 (85.7)

No 52 (5.6) 141 (16.0) 38 (14.4) 57 (5.9) 143 (15.6) 40 (14.3)

Outcome

Recovered 53 (5.7) 170 (19.2) 49 (18.6) 56 (5.8) 175 (19.0) 52 (18.6)

Recovered with

sequelae

58 (6.3) 133 (15.0) 77 (29.2) 60 (6.2) 138 (15.0) 85 (30.4)

Recovering 389 (42.0) 378 (42.8) 121 (45.8) 402 (41.7) 396 (43.1) 125 (44.6)

Not recovered 385 (41.5) 159 (18.0) 15 (5.7) 402 (41.7) 166 (18.1) 16 (5.7)

Death 12 (1.3) 28 (3.2) 2 (0.8) 13 (1.3) 28 (3.0) 2 (0.7)

Unknown 30 (3.2) 16 (1.8) 0 (0.0) 31 (3.2) 16 (1.7) 0 (0)

Note: Data are presented as number (%). Seriousness indicates adverse drug reaction that causes significant disability, hospitalization, life-threatening, and

fatal. Sequelae was defined as any permanent injuries or complications that resulted from the ADR.
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mRNA-based vaccination [BNT162b2 and mRNA-1273] and 577 124

cases associated with ChAdOx1 nCoV-19 vaccination). Among all

ADR reports associated with COVID-19 vaccines (BNT162b2, mRNA-

1273, and ChAdOx1 nCoV-19), we found a total of 2163 (0.13%)

cases of GBS and its variants consistent with the broad definition,

including 2075 cases of GBS, 46 cases of Miller-Fisher syndrome,

15 cases of acute motor-sensory axonal neuropathy, 14 cases of

acute motor axonal neuropathy, and 13 cases of Bickerstaff's enceph-

alitis. Among these GBS ADR cases, 919 reports were from patients

who received BNT162b2, 280 were from patients who received

mRNA-1273, and 964 were from patients who received ChAdOx1

nCoV-19 (Table 1).

The ADR of GBS (defined both by the broad and narrow defini-

tions) associated with ChAdOx1 nCoV-19 or mRNA-1273 vaccination

were reported to be most frequent in the 45 to 64 years age group. In

the case of BNT162b2, the most frequently affected age group was

those aged 18 to 44 years, closely followed by those aged 45 to

64 years. The region with the most reports of GBS related to ChA-

dOx1 nCoV-19 was Europe, whereas that with the most reports of

GBS related to BNT162b2 or mRNA-1273 was the Americas.

The median time to the onset of GBS as defined by the broad

definition was 15 days (IQR, 11-20 days) for ChAdOx1 nCoV-19,

13 days (IQR, 4-20 days) for BNT162b2, and 12 days (IQR, 8-22 days)

for mRNA-1273 (adjusted P < .0001 for the Kruskal-Wallis test; ChA-

dOx1 nCoV-19 vs BNT162b2, adjusted P < .0001 and ChAdOx1

nCoV-19 vs mRNA-1273, adjusted P = .0006; otherwise all adjusted

P values were non-significant) (Figure 1). The median time to the

onset of GBS defined by the narrow definition was 15 days (IQR,

11-20 days) for ChAdOx1 nCoV-19, 13 days (IQR, 4-20 days) for

BNT162b2, and 12 days (IQR, 8-22 days) for mRNA-1273 (adjusted

P < .0001 for the Kruskal-Wallis test; ChAdOx1 nCoV-19 vs

BNT162b2, adjusted P < .0001 and ChAdOx1 nCoV-19 vs mRNA-

1273, adjusted P = .0053; otherwise all adjusted P values were non-

significant). The time to the onset of GBS among patients who devel-

oped the disease within 6 weeks after vaccination is illustrated in

Figure 1 for each vaccine type. Differences in outcomes, including

mortality and the development of persistent neurological sequelae

(not recovered, recovered with sequelae and death), between each

vaccine group are presented in Table 2. More than one third of

patients who developed GBS had not fully recovered at their last

follow-up visit, and neurological sequelae appeared to occur more fre-

quently in those who received ChAdOx1 nCoV-19 than either of the

mRNA-based vaccines. However, the mortality rate of BNT162b2

vaccination was significantly higher than that of ChAdOx1 nCoV-19

and mRNA-1273 vaccination among patients who developed GBS as

defined by both definitions.

When compared with the entire database, a significant signal of dis-

proportionality of GBS, which means a greater risk of GBS, was noted for

both the ChAdOx1 nCoV-19 and mRNA-based (BNT162b2 and mRNA-

1273) COVID-19 vaccine groups (GBS broad definition [IC025 = 1.35,

ROR025 = 2.87] and GBS narrow definition [IC025 = 1.21,

ROR025 = 2.54]). The ChAdOx1 nCoV-19 vaccine showed significant

greater risk of GBS compared with the entire database (GBS broad defini-

tion [IC025 = 1.73, ROR025 = 3.51] and GBS narrow definition

[IC025 = 1.64, ROR025 = 3.32]; see Figure 2). Also, the mRNA-based

COVID-19 vaccines revealed a weak but significant signal of GBS (GBS

broad definition [IC025 = 1.07, ROR025 = 2.22] and GBS narrow definition

[IC025 = 1.03, ROR025 = 2.10]). However, in the disproportionality ana-

lyses against influenza vaccines, no potential safety signals of dispropor-

tionality on COVID-19 vaccines with respect to the development of GBS

were detected (GBS broad definition [IC025 = �1.36, ROR025 = 0.08] and

GBS narrow definition [IC025 =�1.39, ROR025 = 0.08]; Figure 2).

4 | DISCUSSION

The key findings of our study are that the ChAdOx1 nCoV-19 vaccine

as well as both mRNA-based COVID-19 vaccines that were analyzed

have a positive potential signal for the occurrence of GBS in real-

world data from the WHO VigiBase collected from 130 countries.

However, the association of GBS after the ChAdOx1 nCoV-19 vac-

cine and mRNA-based 209 COVID-19 vaccines is not greater than

that associated with other vaccines like seasonal influenza vaccines.

F IGURE 1 The time interval from vaccination to the onset of
neurological symptoms of Guillain-Barré syndrome. Only data from
patients who developed the disease within 6 weeks of vaccination
were used for analyses. The median time to the onset of Guillain-
Barré syndrome (defined by broad definitions) was around 2 weeks
from vaccination. Box plot indicates median number of Guillain-Barré
syndrome cases (one case per filled point) and interquartile range per
week depending on the type of vaccine. The time to onset of Guillain-
Barré syndrome in patients who were vaccinated with ChAdOx1
nCoV-19 was significantly prolonged relative to that among those
who received BNT162b2 or mRNA-1273
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The occurrence of GBS has been reported after the use of vac-

cines for other conditions, including polio, tetanus, rabies, hepatitis B,

and meningococcal disease.8 Several GBS cases after COVID-19 vac-

cination (both with the ChAdOx1 nCoV-19 vaccine and the mRNA-

based COVID-19 vaccines) have been reported in the litera-

ture.6,13,14,18,32 In India, the frequency of GBS development following

ChAdOx1 nCoV-19 vaccination was 1.4- to 10-fold greater compared

to similar annual periods before vaccination.14 The US Centers for

Disease Control and Prevention reported that the overall estimated

observed-to-expected rate ratio was 4.18, meaning an absolute

increase of 6.36 cases per 100 000 person-years for the Ad26.COV2.

S vaccine.18 Analysis of the linked National Immunoglobulin Database

and the National Immunization Management System dataset in the

United Kingdom revealed that a first dose of ChAdOx1 nCoV-19 vac-

cine may be associated with 0.576 excess cases of GBS per 100 000

doses.32 Compared with classical GBS, patients with GBS related to

COVID-19 vaccination show unique clinical features, which include a

more severe manifestation of the syndrome and more frequent bifa-

cial diplegia.14 Our study results are consistent with those of previous

reports that suggested ChAdOx1 nCoV-19 vaccine and mRNA-based

COVID-19 vaccines had a plausible relationship with GBS, which may

not have a favorable prognosis. However, it is noteworthy that in our

study the risk of developing GBS after vaccination with ChAdOx1

nCoV-19 vaccine and mRNA-based COVID-19 vaccines was found to

be similar to the risk of GBS after other influenza vaccines. Recent

studies analyzing US VAERS data found that the frequency of serious

neurological events including GBS, myelitis, acute disseminated

encephalomyelitis and cerebral venous thrombosis was less than 1 per

1 000 000 doses for mRNA-based COVID-19 (BNT162b2 and

mRNA-1273) and Ad26.COV2.S vaccines.33 These researchers

reported that the risk of developing GBS after acute SARS-CoV-2

infection was 617 times greater than the risk of developing GBS asso-

ciated with the COVID-19 vaccine, noting that the profits of vaccina-

tion outweigh the risks.33 Several studies have aimed to assess the

clinical phenotypes and risks of GBS related to COVID-19 vaccine or

SARS-CoV-2 infection, but many of the results are controversial.32-35

Currently, causality between vaccination and GBS cannot be con-

firmed, and it is therefore necessary to continue researching this issue

using diverse approaches. Our study is meaningful in that we applied

disproportionality analyses, an approach that has rarely been

attempted in this topic before, to a VigiBase database. Further large-

scale, systematic, prospective and global-level post-vaccination sur-

veillance that can supplement the self-reporting system is warranted.

Postvaccine GBS appeared around 2 weeks following first-dose

COVID vaccination in our study. The onset of GBS after vaccination

seemed to be slightly later in the group vaccinated with ChAdOx1

nCoV-19 compared with the group vaccinated with mRNA-based

COVID-19 vaccines. It is unclear why there was a difference in the

time to GBS onset between the two vaccine types; however, the dif-

ferences in the manner of presenting the native-antigen viral spike

F IGURE 2 Forest plot with the odds ratios and information component values of mRNA-based (BNT162b2, mRNA-1273) and ChAdOx1
nCoV-19 vaccine-related Guillain-Barré syndrome vs those of the entire VigiBase database and influenza vaccines. Compared with the entire
database, COVID-19 vaccines, mRNA-based vaccines, and ChAdOx1 nCoV-19 vaccine showed significantly positive associations with Guillain-
Barré syndrome. However, there were no significant positive associations in comparison with influenza vaccines. ADR, adverse drug reaction
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protein (S) of SARS-CoV-2 to the immune system between the ChA-

dOx1 nCoV-19 vaccine and mRNA-based COVID-19 vaccines might

be one possible reason.36 It has been reported that ChAdOx1 nCoV-

19 induces greater T-cell responses, while the mRNA vaccines induce

antibody titers to a greater degree.36 The timing of GBS onset after

vaccination identified in our study coincides with the well-known

point at which the immune response is maximized after infection or

vaccination. Previous studies of GBS cases diagnosed following

COVID-19 vaccination reported a similar time frame to onset (range,

10-22 days).13,14 These results support the temporal relationship

between vaccines and their pathogenesis, and the involvement of

autoimmune mechanisms in the pathogenesis of GBS. Possible mech-

anisms for GBS development after COVID-19 vaccination may be a

direct reaction to the SARS-CoV-2 spike protein or a less specific

immune cascade triggered by the adenovirus vector to generate host

antibodies and cross-reactions with proteins on nerves.14

Although our results were not gathered based on a direct compar-

ison of the ChAdOx1 nCoV-19 vaccine and the mRNA-based COVID-

19 vaccines, GBS tended to be more strongly associated with the

ChAdOx1 nCoV-19 vaccine (rather than the mRNA-based COVID-19

vaccines) in our study. Previous studies have reported GBS related to

COVID-19 vaccination is more often related to ChAdOx1 nCoV-19 or

Ad26.COV2.S vaccine than the mRNA vaccines.13,14,33 For this rea-

son, American and European regulatory agencies have warned of the

increased risk of GBS following viral-vector-associated COVID-19

vaccination (ie, ChAdOx1 nCoV-19 from AstraZeneca and Ad26.

COV2.S from Johnson & Johnson). The reason for this phenomenon is

unclear. Antibodies generated from the components of the adenovirus

vector used in the ChAdOx1 nCoV-19 vaccine might be possible cul-

prits of this disproportional GBS development profile.

The neurological outcome of vaccine-associated GBS seemed to

be unfavorable in our analyses in that more than one third of cases

had unresolved neurological complications at last follow-up. Classical

GBS is known to lead to persistent disability in 14% of patients fol-

lowed for 1 year.37 The mortality rate in the first year of disease was

reported to be around 4%, which is similar to our results.36 Because

follow-up periods were not uniformly controlled in VigiBase, we can-

not simply compare outcomes of COVID-19 vaccine-associated GBS

and classical GBS. However, our results and other case reports that

mention frequent severe manifestations with respiratory failure and

partial recovery during the follow-up periods suggest that COVID-19

vaccine-associated GBS may not have a good prognosis and is not a

negligible minor side effect.13,14

There are some limitations in our study. First, if the drug monitor-

ing center of certain country does not report ADR, these cases may

be omitted from VigiBase data. However, despite some risk of data

omission in some regions, VigiBase is the largest ADR database that

systematically receives ADR reports from 130 countries around the

world. In addition, there may be differences in the certainty of the

GBS diagnosis depending on the degree of access to medical

resources, and the availability of particular vaccines types may vary by

region; these factors may have influenced the high rate of ADR

reports in United States and Europe in our results. Second, VigiBase

data can be contributed by various participants as well as doctors—in

other words, the sources of reports can be inhomogeneous and may

have reporting biases. Third, VigiBase does not offer clinical informa-

tions including laboratory/radiologic findings and diagnostic certainty.

Also, an alternative etiology of GBS as preceding infection or vaccina-

tion may not sufficiently excluded. However, reported ADR cases

underwent primary review and causality assessment by national drug

monitoring centers before sending the data to the UMC. Incoming

reports from each national center are rechecked according to pre-

defined quality criteria and then registered in Vigibase. Fourth, in Vigi-

Base, it is not possible to check whether the first or second dose of

vaccination was the causative factor, so further analysis in this regard

is not possible. Fifth, in VigiBase, it is hard to compare outcome

parameters between each type of vaccines directly. Sixth, dispropor-

tionality analysis is prone to reference bias and it is not unlikely that

because of the public concerns about a specific risk of GBS associated

with these vaccines, more of these cases may have been included in

the database than for other diseases or other vaccines. Conversely,

because GBS is a rare disease and the diagnosis may not be straight-

forward, there may also have a bias toward underreporting of the con-

dition. Seventh, VigiBase is primarily design to detect unusual safety

signals that might be related to vaccines, but does not address causal-

ity. In disproportionality analysis, denominator is number of the ADRs

of given categories and detailed incidence cannot be calculated.

In conclusion, our study suggests a small but significant associa-

tion of COVID-19 vaccines (two mRNA-based vaccines [Pfizer and

Moderna] and one adenoviral vector vaccine [Astrazenecca ChAdOx1

nCoV-19]) with the occurrence of GBS using data from the WHO

pharmacovigilance database, VigiBase. However, the risk of GBS after

COVID-19 vaccination is likely low and does not appear to surpass

the risks associated with influenza vaccines. Because of the heteroge-

neity of the sources of information and the use of a pharmacovigi-

lance database with somewhat weak internal validity, associations

between COVID-19 vaccine and GBS must be confirmed in clinical

epidemiological studies.
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