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Abstract

Background and Objectives

Guillain-Barré syndrome (GBS) has been inconsistently associated with some coronavirus
disease 2019 (COVID-19) vaccines. We aimed to quantify the risk of GBS according to the type
of COVID-19 vaccine in a large population.

Methods

Using the French National Health Data System linked to the COVID-19 vaccine database, we
analyzed all individuals aged 12 years or older admitted for GBS from December 27, 2020, to
May 20, 2022. We estimated the relative incidence (RI) of GBS within 1-42 days after
vaccination up to the first booster dose compared with baseline periods using a self-controlled
case series design. We then derived the number of cases attributable to the vaccination. Analyses
were adjusted for the period and stratified by age group, sex, and for the presence of severe acute
respiratory syndrome coronavirus 2 or common acute infections.

Results

Of 58,530,770 people aged 12 years or older, 88.8% received at least 1 COVID-19 vaccine dose
and 2,229 were hospitalized for GBS during the study period. Patients had a median age of 57
years, and 60% were male patients. The RI of GBS between 1-42 days was 2.5 (95% CI 1.8-3.6)
for the first dose of ChAdOx1-S and 2.4 (95% CI 1.2-5.0) for the unique dose of Ad26.COV2.S
vaccine. We estimated 6.5 attributable GBS cases per million persons having received a first
dose of ChAdOx1-S and 5.7 cases per million for the Ad26.COV2.S vaccine. Except for the age
group of 12-49 years after the second dose of the messenger RNA (mRNA)-1273 vaccine (RI
2.6,95% CI 1.2-5.5), none of the RI estimates were found significantly increased for the mRNA
vaccines.

Discussion

In summary, we found increased risks of GBS after the first administration of ChAdOx1-S and
Ad26.COV2.S vaccines. In this comprehensive assessment at the French population level, there
was no statistically significant increase in the risk of GBS after the administration of mRNA
vaccines. This is reassuring in the context of the ongoing and future use of mRNA-based
booster vaccination.

Introduction

Guillain-Barré syndrome (GBS) is a rare autoimmune disorder causing muscle weakness and
paralysis that can potentially result in severe neurologic disabilities, respiratory failure, and
death."” Symptom onset is frequently preceded by an infectious illness in prior weeks. Known
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Glossary

AR = attributable risk; CNIL = Commission Nationale de I'Informatique et des Libertés; COVID-19 = coronavirus disease
2019; FDR = false discovery rate; GBS = Guillain-Barré syndrome; mRNA = messenger RNA; RI = relative incidence; SARS-
CoV-2 = severe acute respiratory syndrome coronavirus 2; SCCS = self-controlled case series study; SNDS = French National

Health Data System.

triggers include common respiratory and gastrointestinal in-
fections, Zika virus infection,” and severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) infection.*¢

An antigenic challenge caused by vaccination can also increase
the risk of GBS, as revealed with the 1976 HIN1 influenza
vaccine.” After the emergence of reports of GBS in associ-
ation with COVID-19 vaccination, the European Medicines
Agency recommended adding a warning to the labeling of
the ChAdOx1-S (Oxford-AstraZeneca)® and Ad.26.COV2.S
(Janssen/Johnson & Johnson) vaccines.”

Several reports from postmarketing surveillance and obser-
vational studies seem to confirm a slightly increased risk of
GBS after the adenovirus-based vaccines, ChAdOx1-S and
Ad.26.COV2.8.'"""* Conversely, those reports indicate no
association with messenger RNA-based vaccines, BNT162b2
(Pfizer-BioNTech) and messenger RNA (mRNA)-1273
(Moderna). However, a few studies did not reach the same
conclusions. In a study population of 8.3 million vaccinated
people from the United Kingdom and Spain, no association
was found with any of the 4 vaccines."> Another study in-
volving 16 million vaccinated people in Italy found an in-
creased risk after the mRNA-1273 and ChAdOx1-S vaccines,
but no association with the Ad.26.COV2.S vaccine.'®

Although the reported absolute risks seem to be small, they
could lead in the context of mass vaccination to substantial
numbers of excess cases and in turn of potential severe
complications. The COVID-19 vaccination program in
France began on December 27, 2020, and as of May 20, 2022,
139 million doses of 4 vaccines (BNT162b2: 107 million,
mRNA-1273: 23, ChAdOx1-S: 7.7, and Ad26.COV2.S: 1.0)
were administered. In this study, we used the French National
Health Data System (SNDS) which gathers details of hospital
admissions, drug dispensing, COVID-19 vaccination, and
SARS-CoV-2 testing at the individual level, with nationwide
coverage. We estimated the relative incidence (RI) of GBS in
the risk period after vaccination compared with baseline pe-
riods using a self-controlled case series design. We then de-
rived the number of excess cases attributable to each vaccine.

Methods

Data Sources

Data were retrieved from the National Health Data System
(SNDS), which provides comprehensive health care claims
and hospitalization data for 99% of the French population (67
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million inhabitants).'”'® Administrative and medical data on
hospital stay were obtained from the French Hospital Dis-
charge Database' and linked at the individual level with the
nationwide databases for COVID-19 vaccination (VAC-SI),
SARS-CoV-2 diagnostic testing (SI-DEP), and drug pre-
scription (DCIR).

Standard Protocol Approvals, Registrations,
and Patient Consents

Our research group (EPI-PHARE) has permanent regulatory
access to the SNDS, in application of the French Decree No.
2016-1871 of December 26, 2016, the French law articles Art.
R. 1461-13 and R. 1461-14 from the French Public Health
Code, and the French Data Protection Authority (Commis-
sion Nationale de I'Informatique et des Libertés [CNIL])
decision CNIL-2016-316. All data of the SNDS are pseudo-
nymised. Written informed consent from the patients was not
required under French regulations. This study was declared
before initiation on the EPI-PHARE registry of studies under
reference EP-0312.

Study Population

The study population included all individuals 12 years or
older with a GBS recorded as main or related diagnosis at
hospital discharge between December 27, 2020, and May 20,
2022. We identified the syndrome based on the International
Classification of Diseases, 10th Revision, code G61.0. The index
date was defined as the admission date of the inpatient care
where GBS was first diagnosed within the study period.

Exposure and Covariates

The risk period was taken to be 1-42 days after the receipt of a
vaccine dose. This 6-week interval is consensually used as the
period when the risk of GBS is present after vaccine receipt.”
For a finer characterization of the risk, we also considered the
period subdivided into three 14-day intervals (i, 1-14, 15-28,
and 29-42 days). Information on vaccinations was reported by
all COVID-19 vaccine providers and included details on vaccine
brand, the number of doses administered, and the date of each

injection for all people vaccinated in France.

We characterized SARS-CoV-2 infection from a hospital ad-
mission for COVID-19 or a positive SARS-CoV-2 test, itself
defined by a positive PCR or antigenic testing. Common re-
spiratory and gastrointestinal infection episodes were identi-
fied by the prescription of specific drugs: respiratory tract
antibacterials, drugs for obstructive airway diseases, cough and
cold preparations, antidiarrheals, and intestinal anti-infective
agents, as in a previous study.20
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Table 1 Characteristics of Case Patients

Unvaccinated ChAdOx1-S Ad26.COV2.S mRNA-1273 BNT162b2 Overall
(N =391) (N =231) (N = 45) (N = 180) (N =1,382) (N = 2,229)

Sex

Female 132 (34) 99 (43) 18 (40) 78 (43) 567 (41) 894 (40)

Male 259 (66) 132 (57) 27 (60) 102 (57) 815 (59) 1,335 (60)
Age

Mean (SD) 48 (21) 64 (9.5) 65 (9.5) 55(19) 53 (20) 54 (19)

Median (IQR) 48 (30-66) 64 (58-69) 63 (58-67) 58 (42-68) 55 (37-69) 57 (39-68)
Age group

12-17 30(7.7) 0(0) 0(0) 3(1.7) 50 (3.6) 83 (3.7)

18-49 173 (44) 12(5.2) 1(2.2) 58 (32) 512 (37) 756 (34)

50-69 115 (29) 162 (70) 33(73) 75 (42) 497 (36) 882 (40)

70+ 73 (19) 57 (25) 11 (24) 44 (24) 323 (23) 508 (23)
History of GBS?® 27 (6.9) 13(5.6) 3(6.7) 18 (10) 119 (8.6) 180 (8.1)
Respiratory infection® 59 (15) 67 (29) 4(8.9) 33(18) 257 (19) 420 (19)
Gastrointestinal 16 (4.1) 17 (7.4) 4(8.9) 14 (7.8) 98 (7.1) 149 (6.7)
infection®
Intensive care unit 72(18) 48 (21) 5011) 30(17) 194 (14) 349 (16)
Immunoglobulins 284 (73) 185 (80) 30 (67) 133 (74) 1,047 (76) 1,679 (75)
Plasmapheresis 42 (11) 22(9.5) 6(13) 17 (9.4) 97 (7.0) 184 (8.3)
Intubation 32(8.2) 20(8.7) 2(4.4) 11(6.1) 81(5.9) 146 (6.6)
Mechanical ventilation 52 (13) 34 (15) 4(8.9) 24 (13) 144 (10) 258 (12)
Length of stay

Mean (SD) 20 (24) 24 (30) 18(17) 18 (23) 19 (26) 19 (26)

Median (IQR) 13 (7.0-24) 14 (7.0-26) 14 (9.0-21) 12 (7.0-20) 12 (6.0-21) 12 (7.0-22)
Deceased

During hospital stay 20(5.1) 6 (2.6) 2(4.4) 10 (5.6) 28(2.0) 66 (3.0)

In 30 d postdischarge 10 (2.6) 2(0.87) 0(0) 1(0.56) 6(0.43) 19 (0.85)

Abbreviations: GBS = Guillain-Barré syndrome; IQR = interquartile range; mRNA = messenger RNA.
Characteristics of case patients are presented according to the vaccine received at first dose if any. All characteristics were recorded at index date (i.e.,
admission date of the inpatient care where GBS was first diagnosed within the study period).

@ Prior GBS within 2 years of the index date.
® Within 42 days of the index date.

Statistical Analyses

We undertook a self-controlled case series study (SCCS) to
assess among the cases of GBS if the diagnosis occurred
preferentially in the defined risk period after a vaccine in-
jection.”' The SCCS design offers the benefit of excluding
potential bias owing to the fact that vaccinated individuals
may differ from unvaccinated and of controlling for time-
invariant confounders at the individual level, such as comor-
bidities or genetic susceptibility.

Given that the outcome of interest (GBS) could affect a
subsequent exposure (COVID-19 vaccination), the standard
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SCCS method could not be used and an extension for event-

22,23
dependent exposure was used.””

For each combination of vaccine and dose, we estimated the
incidence of GBS during the 6-week risk period relative to the
unexposed period. We accounted for the second booster dose in
the model to properly define the unexposed period, but owing to
its limited use over the study period, estimates of RI were obtained
up to the first booster (third dose). In addition, we evaluated the
RI for three 14-day intervals that subdivide the initial risk period.
The model included a time-varying variable controlling for the

background rate of GBS, regardless of vaccination.
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Figure 1 Relative Incidence of Guillain-Barré Syndrome in 1-42 Days of Exposure

Dose Events

ChAdOX1-S 1 46 b

2 12 —_—
Ad26.COV2.S 1 10 | —a—
MRNA-1273 1 14 —o—

2 25 —o—

3 35 —0—
BNT162b2 1 93 ‘o

2 107 -

2 78 "D—
SARS-CoV-2 positive 136 ; —0—
COVID-19 hospitalization 31 : —o—
Respiratory infection 418 . o
Gastrointestinal infection 149 : -0

1 3 10

RI(95% Cl)

2.5(1.8,3.6)*
0.86 (0.47, 1.6)

2.4(1.2, 5.0*

1.2(0.68, 2.1)
1.3(0.84, 2.0)
0.98 (0.64, 1.5)

1.1(0.91, 1.4)
1.0(0.83, 1.3)
0.92 (0.70, 1.2)

The leftmost column presents separate model
results for the 4 studied vaccine exposures and
for exposures to SARS-CoV-2 infection or common
acute infections. Number of events and estimates

3.8(2.8,5.1)* of relative incidence (95% Cl) are presented for a
risk period of 42 days following each exposure. The
7.9 (4.3, 15)* vertical dotted line represents a relative incidence
of 1. The asterisk (*) indicates a statistically signifi-
1.8(1.4,2.3)* cant estimate of relative incidence after applying
the FDR controlling procedure. COVID-19 = coro-
4.2 (3.1,5.7)* navirus disease 2019; MRNA = messenger RNA; Rl =

relative incidence; SARS-CoV-2 = severe acute re-
spiratory syndrome coronavirus 2.

In separate models, we also evaluated the risk of GBS in the 42
days after SARS-CoV-2 infection or common acute infections.
We performed stratified analyses by age group (12-49 years
vs 50 years or older) and sex. We corrected the estimates for
multiple testing using the method of Benjamini and Hoch-
berg,24 setting the false discovery rate (FDR) at 5%. Among
the set of estimates of RI for each subgroup analysis, we thus
considered a change in incidence as statistically significant
where the null hypothesis (ie., no change) remained rejected
after applying the FDR controlling procedure.

To contextualize the risk, we calculated the attributable risk
(AR) as the number of events attributable to the vaccine per
million people exposed, under the assumption that signifi-
cantly positive associations denote a causal relation.”' With RI
the relative incidence, n, the number of events in the risk
period, and n, the number of exposed subjects within the
population (in millions), the AR was obtained by:

= X — 1
R’ n (1)
Note that the first fraction of the right term in Equation (1)
corresponds to the attributable fraction, that is, the pro-
portion of events arising within the risk period that may be
attributed to the vaccine exposure.

We assessed the robustness of the results by replicating the
analyses on several subsets of the population. First, to dis-
tinguish genuine incident events from potentially recurrent
events triggered by a new exposure, we restricted the study
sample to case patients without a history of GBS in the pre-
ceding 2 years. Second, to exclude any known risk factor other
than vaccine exposure, we analyzed a subset of patients
without respiratory or gastrointestinal infection and a subset
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of patients without SARS-CoV-2 infection within 42 days
before the GBS onset. Third, to make sure that a potential
remnant effect of a particular vaccine exposure did not affect
the measure of association with another subsequent vaccine,
we selected patients having received only 1 type of vaccine as
part of the primary vaccination (homologous schemes).

Data collection used SAS Enterprise Guide version 4.3 soft-
ware (SAS Institute, Cary, NC). All analyses were performed

using R software version 4.2.1 and SCCS package version
1.6.23%

Data Availability

According to data protection and the French regulation, the
authors cannot publicly release the data from the SNDS.
However, any person or structure, public or private and for-
profit or nonprofit, is able to access SNDS data on authorization
from the French Data Protection Office (CNIL) to perform a
study, a research, or an evaluation of public interest (snds.gouv.
fr/SNDS/Processus-d-acces-auxdonnees and indsante.fr/).

Results

Characteristics of the Study Population

A total 0f 2,229 people were hospitalized for a GBS during the
study period. Of these, 1,838 (82%) received at least 1 vaccine
dose. The characteristics of case patients are presented in
Table 1 according to the vaccine they received as a first dose, if
any. The overall study population had a median age of 57
years and comprised 60% male patients. The median length of
stay at hospital for these patients was 12 days, 16% were
admitted to an intensive care unit, 6.6% required intubation,
and 12% required mechanical ventilation. Immunoglobulins
were given to 75%, and 8.3% underwent plasma exchange. A
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Figure 2 Relative Incidence of Guillain-Barré Syndrome by 14-Day Interval After Vaccine Exposure

Dose Days Events
ChAdOX1-S 1 1-14 6 —b—
15-28 29 Lo
29-42 1 —o—
2 1-14 2 —o—
15-28 6 —o—
29-42 4 ——
Ad26.COV2.S 1 1-14 2 ——
15-28 6 . —o—
29-42 2 —
mMRNA-1273 1 1-14 3 —o—
15-28 9 —o—
29-42 2 ——
2 1-14 11 —o—
15-28 8 —o—
29-42 6 ——
3 1-14 9 —o—
15-28 16 —o—
29-42 10 —d—
BNT162b2 1 1-14 36 -4
15-28 41 o
29-42 16 ——
2 1-14 87 -
15-28 37 o
29-42 33 -0
3 1-14 26 —o
15-28 24 —o-
29-42 28 -
0.1 1.0 10.0

RI (95% ClI)

1.0(0.45, 2.3)
4.8(3.2,7.3)*
1.8(0.94,3.3)
0.43(0.11,1.8)
1.3(0.57,3.0)
0.86(0.31, 2.3)

1.4(0.33,5.9)
4.3(1.8,10)*
1.5(0.36, 6.3)

0.59(0.19, 1.9)
2.0(0.98, 3.9)
0.82(0.21,3.2)
1.7(0.92,3.2)
1.3(0.60, 2.6)
0.95(0.42, 2.2)
0.71(0.34, 1.5)
1.3(0.77, 2.3)
0.90 (0.46, 1.8)

1.0(0.72, 1.4)
1.4(0.98, 1.9)
1.0(0.60, 1.7)
1.1(0.77,1.5)
1.1(0.76, 1.5)
0.95 (0.66, 1.4)
0.93(0.61, 1.4)
0.84(0.55, 1.3)
0.98 (0.66, 1.5)

Number of events and estimates of relative in-
cidence (95% Cl) are presented for three 14-day
intervals dividing the risk period of 42 days fol-
lowing a vaccine dose. The vertical dotted line
represents a Rl of 1. The asterisk (*) indicates a
statistically significant estimate of relative incidence
after applying the FDR controlling procedure. Rl =
relative incidence.

total of 85 patients died of any cause during their hospital stay
(3%) or within 30 days after discharge (0.9%).

Risk of GBS Associated With Exposure

The risk of GBS within 42 days after either infection events or
vaccine exposures is presented in Figure 1. We observed an
increased risk of GBS within 42 days after either a positive
SARS-CoV-2 test with RI of 3.8 (95% CI 2.8-5.1), a hospi-
talization for COVID-19 (RI 7.9, 95% CI 4.3-15), a re-
spiratory infection (RI 1.8, 95% CI 14-23), or a
gastrointestinal infection (RI 4.2,95% CI 3.1-5.7). The RI for
days 1-42 after vaccine exposure was 2.5 (95% CI 1.8-3.6) for
the first dose of ChAdOx1-S and 2.4 (95% CI 1.2-5.0) for the
unique dose of Ad26.COV2.S vaccine. There was no signifi-
cant increase in GBS incidence after the second dose of the
ChAdOx1-S vaccine nor after any dose of the BNT162b2 or
mRNA-1273 vaccines.

Analyses for the postvaccine risk period subdivided into 14-
day intervals are presented in Figure 2. A significantly in-
creased incidence was evident within 15-28 days after the first
doses of the ChAdOx1-S (RI 4.8, 95% CI 3.2-7.3) and the
Ad26.COV2.S vaccine (R 4.3,95% CI 1.8-10). We found RIs
of 2.0 (95% CI 0.98-3.9) between days 15 and 28 after the
first dose of MRNA-1273 and 1.4 (95% CI 0.98-1.9) between
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days 15 and 28 after the first dose of BNT162b2, although
none of the estimates for mRNA vaccines reached statistical
significance. Incidence of GBS also did not vary significantly
across the 3 intervals after the second dose of the ChAdOx1-S
vaccine.

Subgroup Estimates by Sex and Age Class

The results of subgroup analyses by age group and sex are
presented in eTables 1 and 2 (links.lww.com/WNL/D139),
respectively. An increased GBS incidence within 42 days after
the first dose of the ChAdOx1-S vaccine is evident both in the
12-49 years and 50 years or older age groups. The increased
risk after the Ad26.COV2.S vaccine is only observed in indi-
viduals aged S0 years or older (of note, this vaccine happened
to be only recommended from age SS years). In individuals
younger than 50 years, the second dose of the mRNA-1273
vaccine was significantly associated with increased incidence

of GBS (RI 2.6, 95% CI 1.2-5.5).

We observed an increased incidence after the first dose of the
ChAdOx1-S vaccine in both male (RI 1.9, 95% CI 1.2-3.2)
and female (RI 3.6,95% CI2.2-5.8) individuals. The risk after
the Ad26.COV2.S vaccine was significantly increased in
women (RI 4.0, 95% CI 1.4-11) but not among men (RI 1.6,
95% CI 0.53-4.6). There was no evidence of association

Neurology.org/N
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Table 2 Guillain-Barré Syndrome Attributable to Vaccine Exposure

Attributable

Million Events Attributable risk
Population Vaccine Dose administered within 42 d fraction (%) per million
Overall ChAdOx1-S 1 4.3 46 61 (44-72) 6.5
Ad26.COV2.S 1 1.0 10 58 (14-80) 5.7
Sex
Male ChAdOx1-S 1 2.2 22 48 (16-68) 4.9
Female ChAdOx1-S 1 2.2 24 72 (54-83) 8.0
Ad26.COV2.S 1 0.50 6 75 (30-91) 9.1
Age class
12-49y ChAdOx1-S 1 0.40 4 82 (36-95) 8.2
mMRNA-1273 2 3.3 12 61 (16-82) 2.2
50y or older ChAdOx1-S 1 3.9 42 53 (32-67) 5.6
Ad26.COV2.S 1 0.92 10 61 (19-81) 6.6

between GBS and the mRNA-based vaccines in the analysis
stratified by sex.

Attributable Risk

For statistically significant associations, we estimated the
number of events attributable to vaccine exposure (Table 2).
The fraction of GBS cases attributable to vaccination was
estimated at 61% (95% CI 44-72) for the ChAdOx1-S vac-
cine and 58% (95% CI 14-80) for the Ad26.COV2.S vaccine
in people aged 12 years or older and 61% (95% CI 16-82) for
the mRNA-1273 vaccine in the age group of 12-49 years. This
corresponds to an AR of 6.5 and 5.7 GBS cases per million
persons having received a first dose of ChAdOx1-S or the
Ad26.COV2.S vaccine, respectively. In people aged 12-49
years receiving a second dose of the mRNA-1273 vaccine, this
translates to 2.2 events per million.

The results for the sensitivity analyses are presented in eTable 3
(links.Iww.com/WNL/D139). Overall, findings of the main
analysis were not altered when restricting the population to
patients without a history of GBS in past 2 years nor to pa-
tients without SARS-CoV-2 infection in the 42 days before the
GBS or to patients with a homologous scheme for the primary
vaccination.

Discussion

In this nationwide study involving a 58.5 million population
aged 12 years or older having received 139 million doses of
COVID-19 vaccines, we provide estimates of the risk of GBS by
vaccine type.

The risk of GBS within 42 days after the administration of the
first dose of ChAdOx1-S vaccine or of the Ad26.COV2.S

vaccine was significantly increased, with incidence spiking
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between 14 and 28 days after receipt. We estimate that each
adenovirus-based vaccine caused approximately 6 excess cases
of GBS per million persons. The elevated risk was consis-
tently found in people free of SARS-CoV-2 or common
acute infections, across sex and in different age categories.
Besides, we find the highest relative risks of GBS after an
infective illness and particularly among patient hospitalized
for COVID-19.

These results add to the existing evidence suggestive of an
association between the adenovirus-based COVID-19 vac-
cines and development of GBS. Although risk periods and
metrics used may differ, our estimated population rates of
vaccine-associated GBS are consistent with those reported in
countries where these vaccines were largely rolled out. ARs for
the ChAdOx1-S vaccine in the United Kingdom ranged from
3.8 to 11 cases per million people,'"**” and population rates
(either reporting or incidence rates) with respect to the
Ad26.COV2.S vaccine used in the United States ranged from
4.1 to 19 per million.'*'"'*

Despite a much larger uptake in the population of mRNA-
based vaccines (eTable 4, links.lww.com/WNL/D139),
none of the RI estimates were found significantly increased
for these vaccines, except for the 12-49 years age group
after the second dose of mRNA-1273 and for a smaller AR
than for adenovirus vaccines. Our overall findings consid-
ered along those of several other published reports do not
support an increased risk of GBS after the primary vacci-
nation with mRNA vaccines.'®'*!> In addition, we ob-
served no increased risk after the booster vaccination with
these vaccines.

Several characteristics of this study provide strength of evi-
dence to our conclusions. First, to our knowledge, this study
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includes the largest number of individuals who developed a
GBS while vaccinated for COVID-19. The large sample size
comes with a long study period and the possibility of in-
vestigating both the primary and first booster vaccination with
the mRNA-based vaccines. The reassuring findings regarding
these vaccines used for booster have an important public
health implication for the future vaccination campaigns.

Second, the assessment of cases and details of the 4 vaccine
exposures were prospectively recorded, independently of the
outcome and obtained from high-quality and comprehensive
databases. As in previous studies using the same data sources,
the observed characteristics of inpatient care in our sample,
notably length of stay, intensive procedures, and therapies,
were typical of GBS.*>**%°

Third, the self-controlled design allowed to control for time-
invariant individual-level confounders, including unmeasured
ones. We also adjusted for the period to account for changes
in the baseline incidence of GBS. Last, the sensitivity
analyses did not alter the main findings, lending support to
the effect of adenovirus-based vaccines and at-most mod-
erate association with the first administration of mRNA-
based vaccines.

Our study has several limitations. First, cases included in this
study were identified solely among hospitalized individuals.
Although the severity of GBS most commonly requires intensive
management, the number of cases after vaccination could be
underestimated by discounting mild presentations that did not
require hospitalization. However, this would bias the results only
if the association between vaccination and GBS were sub-
stantially different according to the severity of symptoms, for
example, if cases related to vaccination had a different probability
of hospitalization. Furthermore, we observe an incidence of GBS
(as shown monthly for the prepandemic period and our study
period in the eFigure 1, linkslww.com/WNL/D139) in the
upper range of age-standardized incidence for Western coun-
tries,** making under diagnosis unlikely.

Second, we defined the history and recent episodes of gas-
trointestinal or respiratory infections from indirect treatment
information. Although we found an expected level of associ-
ation between those infections and the development of
GBS,” we might have underestimated or overestimated the
presence of infection in assessing the association with vacci-
nation. Similarly, we probably missed SARS-CoV-2 infections
that were not diagnosed or only detected by at-home test
without laboratory confirmation. However, the potential
confounding effect of undocumented infections should not be
important as the removal of observed infections, acute sea-
sonal infections or SARS-CoV-2, did not change the findings.

In interpreting our conclusions, two important points should
be noted. First, there was no evidence of an increased risk of
GBS after the second or third dose of the vaccines. The RI of
1.7 in first 2 weeks after dose 2 of the mRNA-1273 vaccine might
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be due to a remnant effect of dose 1—the recommended 3 weeks
delay between first 2 injections causing the greatest overlap of
respective risk periods. We did not analyze the possible recurrence
of GBS in the study period; therefore, our results indicate that the
first event is only likely to be triggered by the first shot.

Second, we focused solely on the potential adverse event of
developing a GBS after vaccines and did not address the
benefit of vaccination at adverting SARS-CoV-2 infection and
hospitalization. As already reported, we show a substantial risk
of developing GBS after hospitalization for COVID-19 and
after a mere positive test (with or without symptoms).® Our
risk estimates should be considered relative to the cases
avoided by vaccination, which could outweigh the detrimental
effect of the vaccines.

In summary, we found increased risks of GBS after the first
administration of ChAdOx1-S and Ad26.COV2.S vaccines.
The rate of excess cases attributable to these vaccines, as-
suming a causal effect, was in the order of 6 cases per million
persons. In this comprehensive assessment at the French
population level, there was no statistically significant increase
in the risk of GBS after the administration of mRNA vaccines.
This is reassuring in the context of the ongoing and future use
of mRNA-based booster vaccination.
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