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Abstract
Objective
To evaluate the risk of Guillain-Barré syndrome (GBS) following seasonal inﬂuenza vaccination
based on French nationwide data.
Methods
All cases of GBS occurring in metropolitan France between September 1 and March 31 from
2010 to 2014 were identiﬁed from the French national health data system. Data were analyzed
according to the self-controlled case series method. The risk period started 1 day after the
patient received vaccine (D1) until 42 days after vaccination (D42). The incidence of GBS
during this risk period was compared to that of the control period (D43–March 31). The
incidence rate ratio (IRR) was estimated after adjusting for seasonality and presence or not of
acute infections.
Results
Between September and March, of the 2010/2011 to 2013/2014 inﬂuenza vaccination seasons,
3,523 cases of GBS occurred in metropolitan France and were included in the study. Among
them, 15% (527 patients) had received inﬂuenza vaccination. A total of 140 patients developed
GBS during the 42 days following inﬂuenza vaccination. The crude risk of developing GBS was
not signiﬁcantly increased during the 42 days following inﬂuenza vaccination (IRR, 1.02; 95%
conﬁdence interval [CI], 0.83–1.25; p = 0.85). This result remained nonsigniﬁcant after adjustment for calendar months and the incidence of acute gastrointestinal and respiratory tract
infections (IRR, 1.10; 95% CI, 0.89–1.37; p = 0.38). In contrast, the risk of GBS was fourfold
higher after acute respiratory tract infection (IRR, 3.89; 95% CI, 3.52–4.30; p < 0.0001) or
gastrointestinal infection (IRR, 3.64; 95% CI, 3.01–4.40; p < 0.0001).
Conclusions
No association between seasonal inﬂuenza vaccination and GBS was shown during the 42 days
following vaccination.
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Glossary
AD = associated diagnosis; ATC = anatomical therapeutic chemical; CI = conﬁdence interval; CIP = code identiﬁant de
présentation; GBS = Guillain-Barré syndrome; ICD-10 = International Classiﬁcation of Diseases–10; IRR = incidence rate
ratio; PD = principal diagnosis; PMSI = Programme de Médicalisation des Systèmes d’Information; RD = related diagnosis;
SCCS = self-controlled case series; SNIIRAM = Système National d’Information Interrégimes de l’Assurance Maladie.

Guillain-Barré syndrome (GBS) is an acute polyneuropathy
with a worldwide estimated incidence ranging from 0.3 to 2.5
person-years.1,2 GBS is usually preceded by infection that
induces an aberrant autoimmune response.3 Stimulation of
the immune system by vaccination could also increase the risk
of autoimmunity and of GBS. Some studies have demonstrated an association between GBS and certain vaccines, such
as an old version of rabies vaccine4 or human papillomavirus
vaccine.5–7 Several studies also reported a 3- to 10-fold higher
rate of GBS during the 6 weeks following the 1976 US inﬂuenza vaccination.4,5,8–10 In 2009, a large-scale vaccination
campaign was conducted during the inﬂuenza A pandemic. A
possible increased risk of GBS was discussed following this
vaccination.11–13 A meta-analysis conducted by Martı́n Arias
et al.14 revealed a slight association between GBS and the
2009 inﬂuenza vaccination. Seasonal inﬂuenza vaccine is more
diﬃcult to monitor, as the constituent strains of the vaccine
vary each year. Its association with GBS remains
uncertain.14–17 Moreover, inﬂuenza virus infection itself also
appears to be a risk factor for GBS, making it diﬃcult to
interpret the association between inﬂuenza vaccination and
GBS.18–21
Each year, the national health care insurance funds inﬂuenza
vaccination campaigns in France. We determined the risk of
GBS following seasonal inﬂuenza vaccination from 2010 to
2014 in a real-world study, using the French national health
care insurance database, which contains claims and hospital
health records of about 66 million citizens.22

Methods
Data sources
A self-controlled case series (SCCS) was performed using the
French claims database.
French national health insurance covers the health care of
more than 99% of the residents of France. Hospitalizations in
public or private hospitals, paraclinical examinations, biological examinations, medical consultations, paramedical
procedures, and the majority of drugs are funded or reimbursed by French national health insurance. All these
health expenses are recorded in French claims databases, the
French national health insurance system database (Système
National d’Information Interrégimes de l’Assurance Maladie
[SNIIRAM]) and the national hospital discharge database
(Programme de Médicalisation des Systèmes d’Information
[PMSI]), which are linked by means of a unique anonymous
Neurology.org/N

identiﬁer allocated to each individual.22–25 These databases
provide detailed information on real-life management of the
population living in France (about 65,000,000 people).
The SNIIRAM contains comprehensive individualized and
anonymous data on all outpatient services reimbursed by
French national health insurance, including drugs, physician
visits, and laboratory or imaging investigations. Drug dispensing is identiﬁed by means of a CIP code (Code Identiﬁant
de Présentation) unique for each product and each packaging,22 from which detailed Anatomical Therapeutic Chemical
(ATC) codes are determined.
The PMSI database reports all hospital stays in both public
and private hospitals. It contains the principal diagnosis (PD),
related diagnosis (RD), and associated diagnosis (AD) coded
according to the ICD-10. The principal diagnosis corresponds
to the disease justifying admission to the medical unit. Diagnoses are provided by a physician for each medical unit in
which the patient has been hospitalized and are determined at
the end of the stay using medical records. The PMSI database
also contains information on expensive drugs administered in
the hospital, such as immunoglobulins, and certain procedures performed during the hospital stay.
Study population
All incident cases of GBS hospitalized between January 1,
2010, and December 31, 2014, were identiﬁed from the PMSI
database using the ICD-10 code G61.0 in any medical unit. In
order to be included, patients had to have no identiﬁable prior
GBS event in the database, that is, not have been hospitalized
in relation to GBS (GBS code [G61.0] in any position [PD/
RD/AD]) between 2006 and 2009.
For each patient, the date of GBS diagnosis (index date)
was deﬁned as the admission date in the ﬁrst hospital unit
with GBS coded (G61.0) during the study period. However, if the included patient had a previous hospitalization
(ending the day before hospitalization for GBS) with
a symptom or a complication of GBS coded as PD, then the
index date was deﬁned as the admission date in this prior
hospitalization.2
We included in this analysis cases of GBS that occurred between September 1 and March 31 of 2010–2014, which
correspond to the 2010–2011, 2011–2012, 2012–2013, and
2013–2014 inﬂuenza seasons. Patients living outside of the
French metropolitan area (i.e., in overseas departments),
having a conﬁdential or incorrect department of residence,
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Figure 1 Definition of the different observation periods of the study

who died during the observation period, or for whom the date
of vaccination could not be ascertained were excluded.
Exposure assessment
Each year, the national health care insurance funds inﬂuenza
vaccination campaigns in France for citizens over 65 years old
or with chronic diseases between September and January 31.
This target population receives an invitation to be vaccinated
against inﬂuenza. People get their reimbursed vaccine dispensed at the pharmacy. They are then vaccinated by a general
practitioner, nurse, or midwife. This campaign leads to more

than 5 million people being vaccinated each year. Since the
2010–2011 campaign, the inﬂuenza vaccine includes the
H1N1, H3N2, and B strains.26–29
Inﬂuenza vaccines dispensed between 2010 and 2014 were
identiﬁed from the SNIIRAM database by means of the ATC
code (J07BB01, J07BB02, J07X) and CIP code. The date of
inﬂuenza vaccine injection was estimated by assuming that it
was performed at the time of ﬁrst contact with a general
practitioner, nurse, or midwife following dispensing of the
vaccine. Therefore, we deﬁned the date of inﬂuenza vaccine

Figure 2 Flow chart of the study

GBS = Guillain-Barré syndrome.

e2170

Neurology | Volume 94, Number 20 | May 19, 2020

Neurology.org/N

Copyright © 2020 American Academy of Neurology. Unauthorized reproduction of this article is prohibited.

injection as the date of ﬁrst reimbursed act among the following events: general practitioner consultation, nurse act, or
midwife act. Concerning patients who were reimbursed for
inﬂuenza vaccine dispensing, but who did not subsequently
consult a general practitioner, nurse, or midwife before the
end of the French inﬂuenza campaign (January 31), the date
of vaccination could not be determined and these patients
were excluded from the analysis as they met the exclusion
criteria described above.
Confounding factors
Clinically diagnosed acute gastrointestinal and respiratory
tract infections were identiﬁed by the dispensing of drugs used
speciﬁcally for the treatment of infections and covered by
French national health insurance: respiratory tract antibiotics,
antidiarrheals, intestinal adsorbents, antipropulsives, inﬂuenza
antiviral agents, and cough and cold preparations. Hospital
discharge diagnoses (PDs or RDs) were also used.30

dispensing and injection was less than 4 days. Finally, we
conducted analyses on patients treated with immunoglobulins
or plasma exchange and the most serious cases, who were
admitted to the intensive care unit or who required

Table 1 Demographic and medical characteristics of
patients with Guillain-Barré syndrome (GBS)
included in the study
All

Vaccinated patients

3,523

527

Mean (SD)

51.1 (21.8)

73.0 (9.2)

Median (Q1–Q3)

55 (36–68)

74 (67–80)

Min–max

0–93

17–93

0–9

194 (5.5)

0 (0.0)

10–19

176 (5.0)

1 (0.2)

20–29

286 (8.1)

0 (0.0)

30–39

374 (10.6)

1 (0.2)

40–49

407 (11.6)

5 (0.9)

50–59

637 (18.1)

36 (6.8)

60–69

677 (19.2)

134 (25.4)

70–79

526 (14.9)

215 (40.8)

80–89

238 (6.8)

130 (24.7)

90–99

8 (0.2)

5 (0.9)

Men

2,058 (58.4)

338 (64.1)

Women

1,465 (41.6)

189 (35.9)

September

354 (10.0)

29 (5.5)

October

419 (11.9)

47 (8.9)

November

491 (13.9)

68 (12.9)

December

493 (14.0)

74 (14.0)

January

662 (18.8)

127 (24.1)

February

555 (15.8)

93 (17.6)

March

549 (15.6)

89 (16.9)

Immunoglobulin

2,735 (77.6)

417 (79.1)

Plasma exchange

122 (3.5)

16 (3.0)

Mechanical ventilation

485 (13.8)

85 (16.1)

Intensive care unit

1,055 (29.9)

175 (33.2)

Median length of stay, d

12

15

No. of GBS cases
Age, y

Age distribution, y, n (%)

Statistical analysis
We used the SCCS method to investigate the association
between GBS and inﬂuenza vaccination.31–33 In SCCS, each
patient’s follow-up time is divided into several periods: a period exposed, deﬁned as the risk period, and an unexposed
period, deﬁned as the control period (ﬁgure 1).
We deﬁned the day of inﬂuenza vaccination as day 0. For each
patient, a risk period started 1 day after the patient received
the vaccine (day 1) until 42 days after vaccination (day 42).
This 42-day duration was deﬁned on the basis of existing
literature13,34,35 and in particular the initial risk observed in
1976.8–10 The control period started from 43 days after vaccination and ended on March 31 (day 43 to March 31).31,36
The prevaccination period started from September 1 to the
day of inﬂuenza vaccination (September 1 to day 0). This
prevaccination period was not included in the control period
because a history of GBS may be considered a contraindication to vaccination by some patients and some physicians.12
To check if the GBS rate diﬀered during this prevaccination
period, we also compared this period to the control period.
The incidence rate ratio (IRR) of GBS associated with inﬂuenza vaccination was estimated by ﬁtting a conditional
Poisson regression model. The incidence of GBS during the
risk period was compared to the incidence of GBS during the
control period. Adjustments for variables dependent on seasonality (calendar month) and infections (acute respiratory
tract and gastrointestinal infections) were performed.
Then we evaluated the risk of GBS according to the inﬂuenza
vaccination season. Cochran Q test was used to assess heterogeneity. Analyses were performed according to the
patient’s age: less than or greater than 65 years. An analysis
excluding younger (<5 years) and older patients (≥90 years)
and an analysis according to the type of vaccine (split-virion vs
subunit inﬂuenza vaccine) were also performed. Analyses
were also conﬁned to cases for which the interval between
Neurology.org/N

Sex

Month of onset of GBS

Medical care
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Table 2 Description of vaccinated patients according to the year of diagnosis of Guillain-Barré syndrome (GBS)
Date of GBS

September 1, 2010,
to March 31, 2011

September 1, 2011,
to March 31, 2012

September 1, 2012,
to March 31, 2013

September 1, 2013,
to March 31, 2014

Number of vaccinated GBS cases

140

138

130

119

Split-virion inactivated influenza vaccine

92 (65.7)

89 (64.5)

93 (71.5)

74 (62.2)

Inactivated subunit influenza vaccine

48 (34.3)

49 (35.5)

37 (28.5)

45 (37.8)

Medical consultation (general
practitioner) only

94 (67.1)

89 (64.5)

77 (59.2)

79 (66.4)

Nursing consultation only

40 (28.6)

45 (32.6)

46 (35.4)

36 (30.3)

Midwife consultation

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

Combination of general practitioner
consultation and nursing procedure

6 (4.3)

4 (2.9)

7 (5.4)

4 (3.4)

September

24 (17.1)

13 (9.4)

8 (6.2)

3 (2.5)

October

84 (60.0)

80 (58.0)

87 (66.9)

66 (55.5)

November

23 (16.4)

37 (26.8)

24 (18.5)

44 (37.0)

December

9 (6.4)

8 (5.8)

10 (7.7)

5 (4.2)

January

0 (0.0)

0 (0.0)

1 (0.8)

1 (0.8)

September

4 (2.9)

8 (5.8)

5 (3.8)

11 (9.2)

October

7 (5.0)

4 (2.9)

4 (3.1)

2 (1.7)

November

66 (47.1)

64 (46.4)

69 (53.1)

44 (37.0)

December

43 (30.7)

45 (32.6)

32 (24.6)

50 (42.0)

January

20 (14.3)

17 (12.3)

20 (15.4)

12 (10.1)

Minimum

20 September 2010

20 September 2011

25 September 2012

23 September 2013

5th percentile

23 September 2010

28 September 2011

29 September 2012

04 October 2013

Median

15 October 2010

21 October 2011

15 October 2012

25 October 2013

95th percentile

06 December 2010

01 December 2011

13 December 2012

04 December 2013

Maximum

24 December 2010

23 December 2011

11 January 2013

10 January 2014

Minimum

23 September 2010

22 September 2011

27 September 2012

23 September 2013

5th percentile

30 September 2010

03 October 2011

02 October 2012

07 October 2013

Median

28 October 2010

02 November 2011

29 October 2012

07 November 2013

95th percentile

22 December 2010

06 January 2012

28 December 2012

10 January 2014

Maximum

26 January 2011

24 January 2012

28 January 2013

29 January 2014

Mean

64

67

64

72

SD

27

27

28

28

Type of vaccine, n (%)

Type of procedure used to identify the date
of injection, n (%)

Month of dispensing, n (%)

Month of injection, n (%)

Date of dispensing of influenza vaccine

Date of injection of influenza vaccine

Duration of preinjection period, d

Continued

e2172

Neurology | Volume 94, Number 20 | May 19, 2020

Neurology.org/N

Copyright © 2020 American Academy of Neurology. Unauthorized reproduction of this article is prohibited.

Table 2 Description of vaccinated patients according to the year of diagnosis of Guillain-Barré syndrome (GBS) (continued)
September 1, 2010,
to March 31, 2011

September 1, 2011,
to March 31, 2012

September 1, 2012,
to March 31, 2013

September 1, 2013,
to March 31, 2014

Mean

105

103

104

97

SD

27

27

28

28

Minimum

0

0

0

0

5th percentile

0

0

0

0

Median (Q1-Q3)

5 (1–18.5)

4 (0–18)

3 (0–19)

5 (0–19)

95th percentile

61

68

54

56

Maximum

103

97

105

116

Dispensing and injection on the same day

31 (22.1)

41 (29.7)

33 (25.4)

34 (28.6)

Interval between dispensing and injection
of the vaccine ≤3 d

59 (42.1)

68 (49.3)

66 (50.8)

56 (47.1)

Interval between dispensing and injection
of the vaccine ≤30 d

117 (83.6)

120 (87.0)

116 (89.2)

102 (85.7)

Date of GBS
Duration of control period, d

Interval between dispensing and injection
of the vaccine, d

Interval between dispensing and injection
of the vaccine, n (%)

Abbreviation: Q1 = first quartile; Q3 = third quartile.

mechanical ventilation. In sensitivity analyses, we modiﬁed
the duration of the risk period (28 and 56 days). Analyses
were also performed by considering that the risk period
started on the date of inﬂuenza vaccine dispensing. All statistical analyses were performed with SAS software.33

men). A total of 1,055 patients (29.9%) were admitted to an
intensive care unit and 485 (13.8%) patients required mechanical ventilation. Immunoglobulins were administered to
2,735 (72%) patients and plasma exchange was performed in
122 patients (3.5%) (table 1).

Standard protocol approvals, registrations,
and patient consents
This study was approved by the French data protection
agency (Commission Nationale de l’Informatique et des
Libertés) (regulatory decision DE-2011-078).

Of all cases identiﬁed, 527 (15.0%) were in patients who had
received inﬂuenza vaccination. Two-thirds of them had been
vaccinated with a split-virion inactivated inﬂuenza vaccine and
one-third with an inactivated subunit inﬂuenza vaccine. For
339 (64.3%) vaccinated patients, the date of injection corresponded to a medical visit with a general practitioner. The
median interval between dispensing and injection was 4 days
(Q1–Q3: 0–19). The mean duration of the control period
was 107 days (Q1–Q3: 87–123). Depending on the inﬂuenza
campaign, the median date for vaccine dispensing ranged
from October 15 to October 21; for vaccine injection, October 28 to November 7; and the median interval between
dispensing and injection ranged from 3 to 5 days (table 2).

Data availability
The present data cannot be shared, for legal reasons. Applications to access the French health insurance claims data must
be submitted to the Institut National des Données de Santé
(indsante.fr/).

Results
Patient characteristics
We identiﬁed 7,855 incident cases of GBS from 2010 to 2014,
with 903, 853, 932, and 835 cases diagnosed during the
2010–2011, 2011–2012, 2012–2013, and 2013–2014 inﬂuenza seasons, respectively. Among them, 3,523 patients
met the eligibility criteria and were included in the analyses
(ﬁgure 2). The mean age at diagnosis of GBS was 51 years,
with a marked female predominance (58.4% women vs 41.6%
Neurology.org/N

Association between GBS and infections
The risk of developing GBS during the 42 days following an
acute gastrointestinal infection or acute respiratory tract infection was increased compared to that of an infection-free
period. The crude IRR of GBS was 3.73 (95% conﬁdence
interval [CI], 3.09–4.50; p < 0.0001) after an acute gastrointestinal infection and 3.99 (95% CI, 3.62–4.41; p < 0.0001)
after an acute respiratory tract infection (table 3).
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Table 3 Incidence rate ratio of Guillain-Barré syndrome (GBS) following influenza vaccination or acute infections
according to the self-controlled case series method
Adjusted modela

Crude analysis
No.

IRRcrude

More than 42 days postvaccination

323

Ref

During the first 42 days after vaccination

140

1.02b

95% CI

p Value

IRRadj

95% CI

p Value

Influenza vaccination

Before vaccination

64

0.27

No vaccination

2,996

—

252

Ref

Ref

b

0.83–1.25
0.21–0.36

0.85
<0.0001

1.10b

0.89–1.37

0.38

b

0.27–0.49

<0.0001

3.64b

3.01–4.40

<0.0001

3.52–4.30

<0.0001

1.04b

0.90–1.20

0.63

1.18

b

1.02–1.36

0.02

b

0.98–1.30

0.09

0.36
—

Acute gastrointestinal infections
GBS before infection or more than 42 days after infection

Ref
b

During the first 42 days after an infection

255

3.73

No infection

3,016

—

GBS before infection or more than 42 days after infection

793

Ref

During the first 42 days after an infection

1,009

3.99b

No infection

1721

—

September

354

Ref

October

419

1.15b

491

1.39

b

b

1.18–1.54

<0.0001

1.13

3.09–4.50

<0.0001

Acute respiratory tract infections
Ref
3.62–4.41

<0.0001

3.89b

Month

November

Ref
0.99–1.32
1.21–1.59

0.06
<0.0001

December

493

1.35

January

662

1.81b

1.59–2.06

<0.0001

1.44b

1.26–1.65

<0.0001

February

555

1.67b

1.46–1.90

<0.0001

1.30b

1.13–1.50

0.0002

549

b

<0.0001

b

1.04–1.38

0.01

March

1.50

1.31–1.72

1.20

Abbreviations: CI = confidence interval; IRR = incidence rate ratio.
a
Adjusted on all other variables listed in the table.

Main analysis
Of the 527 patients with GBS vaccinated against inﬂuenza,
140 (26.6%) developed GBS in the 42 days following vaccination. In univariate analyses, we did not ﬁnd evidence for an
association between GBS and inﬂuenza vaccine (IRRcrude
2010–2014, 1.02; 95% CI, 0.83–1.25; p = 0.85). Adjusting for
calendar month and acute respiratory and gastrointestinal
infections did not change the results (IRRadj 2010–2014, 1.10;
95% CI, 0.89–1.37; p = 0.38). Moreover, 64 cases of GBS
occurred in the prevaccination period and the rate of GBS was
about 3 times lower in comparison to that of the control
period (IRRadj 2010–2014, 0.36; 95% CI, 0.27–0.49; p < 0.0001)
(table 3).
Heterogeneity
During the 2010/2011, 2011/2012, and 2013/2014 inﬂuenza
season, we did not ﬁnd evidence for an association between
e2174
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GBS and vaccine. The adjusted IRR of the 2012/2013 inﬂuenza vaccination was 1.60 with a CI of 1.05–2.44 and a p
value equal to 0.03. Although we found this discordant result
according to the inﬂuenza season, there was no evidence of
heterogeneity between seasons (Cochran test: p = 0.23)
(table 4).
Sensitivity analyses
The risk of developing GBS during the 42-day risk period after
inﬂuenza vaccination did not diﬀer in the various subgroups,
particularly the subgroup of patients aged 65 years or older,
targeted by the French inﬂuenza vaccine recommendations
(IRRadj 2010–2014, 1.02; 95% CI, 0.79–1.31; p = 0.90) (ﬁgure
3). Analysis of the 2 types of inﬂuenza vaccine, split-virion vs
subunit inﬂuenza vaccine, also did not reveal any signiﬁcant
association with GBS over the following 42 days. Analysis of
the cases in which the diagnosis of GBS appeared to be most
Neurology.org/N
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0.52

0.03

0.96

0.54–1.36

1.05–2.44

0.63–1.55
0.99
0.65
0.59–1.39
0.91
31
835
2013–2014

119

1.60
0.06
0.98–2.11
1.44
43
932
2012–2013

130

0.86
0.23
0.50–1.18
0.77
29
853
2011–2012

138

1.05
p = 0.17
0.88
0.70–1.52
1.03
37
140
903
2010–2011

Neurology.org/N

Among all the sensitivity analyses, we found some evidence
for an association between GBS and inﬂuenza vaccine when
the period at risk was reduced to 28 days postvaccination, with
a p value equal to 0.047 (RRadj, 1.27; 95% CI, 1.00–1.60)
(ﬁgure 4). When a 56-day risk period after inﬂuenza vaccination was considered, there was no evidence for an association (p = 0.75). When the risk period started from the date of
dispensing of the inﬂuenza vaccine, there was no evidence for
an association, regardless of the duration of the risk period
(ﬁgure 4).

Discussion
This study did not ﬁnd evidence of an increased risk of GBS in
a period of 42 days following inﬂuenza vaccination during
vaccine campaigns from 2010 to 2014.

Abbreviation: CI = confidence interval.
a
Adjusted on acute gastrointestinal infections, acute respiratory tract infections, and calendar month.

0.82
0.69–1.59

p = 0.23

Heterogeneity
p
Value
95% CI
IRRadja
Heterogeneity
p
Value
95% CI
IRRcrud
No. of GBS cases during the first 42
days after influenza vaccination
No. of GBS cases exposed to the
vaccine during the period
No. of GBS cases
during the period

Table 4 Incidence rate ratio (IRR) of Guillain-Barré syndrome (GBS) after influenza vaccination according to year

certain (cases treated with immunoglobulins or plasma exchange) revealed a similar risk to that observed in the main
analysis (IRRadj 2010–2014, 0.98; 95% CI, 0.77–1.26; p = 0.89).
Similarly, in the most serious cases requiring intensive care
unit admission or mechanical ventilation, inﬂuenza vaccine
was not signiﬁcantly associated with GBS (IRRadj 2010–2014,
0.79; 95% CI, 0.53–1.18; p = 0.25).

The main subgroup analyses and sensitivity analyses did not
reveal an association between exposure to inﬂuenza vaccine
and GBS. However, a weak association was observed for the
2012–2013 vaccine campaign. This result must be interpreted
cautiously, as it may be a chance ﬁnding because subgroup
analyses often lack power, and the test of heterogeneity did
not put in evidence a diﬀerence between inﬂuenza seasons.
However, in view of the various studies reporting an association between inﬂuenza virus infection and GBS,18,21,37,38
a possible eﬀect related to the characteristics of the
2012–2013 inﬂuenza epidemic cannot be excluded. In France,
the 2012–2013 inﬂuenza epidemic was particularly long (13
weeks) but only moderately severe. This epidemic was
marked by the cocirculation of 3 inﬂuenza viruses (type A
[H1N1], type A [H3N2], and type B [Victoria—not included
in the vaccine]).39
Initially, in 1976, studies reported an eﬀect attributed to the
swine inﬂuenza vaccine that lasted for at least 6 weeks and
possibly for 8 weeks but not longer.4,9,10 Thus, in the majority
of further studies evaluating the association between GBS and
inﬂuenza vaccine, the period considered at risk was deﬁned as
42 days following vaccination.13,34,35 In our study, the sensitivity analysis conducted over a 56-day postvaccination period
conﬁrmed that there was no signiﬁcant risk over this period.
Nevertheless, we found some evidence for an increased rate of
GBS in the 28 days postvaccination. The Canadian study by
Kwong et al.20 suggested that the risk of GBS was increased,
with the greatest risk during weeks 2–4 after vaccination.
Studies on the ﬁrst month after vaccination could be developed
in order to determine this association with higher accuracy.12,20
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Figure 3 Incidence rate ratio (IRR) of Guillain-Barré syndrome (GBS) after influenza vaccination in various patient subgroups, according to the self-controlled case series method

IC = confidence interval.

Although controversial in the scientiﬁc literature,14 our study
provides strong arguments in favor of no signiﬁcantly increased
risk of GBS within 42 days of seasonal inﬂuenza vaccination.
Our study had several strengths. In particular, it was conducted using comprehensive French health care data, which
allowed us to include more than 3,500 cases of GBS, despite

the rarity of this disease. With 527 cases of vaccinated GBS,
our study had a power to detect an IRR of 1.5, with an α risk of
5%, greater than 90%.40 To our knowledge, this study was the
most powerful on the subject.
The case identiﬁcation algorithm corresponded to a method
described in the article by Delannoy et al.2 This algorithm had

Figure 4 Incidence rate ratio (IRR) of Guillain-Barré syndrome after influenza vaccine, sensitivity analyses

IC = confidence interval.

e2176

Neurology | Volume 94, Number 20 | May 19, 2020

Neurology.org/N

Copyright © 2020 American Academy of Neurology. Unauthorized reproduction of this article is prohibited.

estimated a world standardized incidence rate of 2.0 per
100,000 person-years in France. This incidence is in accordance with the international literature, situated in the upper
range of previous estimates of GBS incidence in Europe and
North America.1,2 Nevertheless, this algorithm did not plan
any conﬁrmation of GBS cases based on chart review or on
Brighton criteria. Thus we could not exclude cases of potential
mimics of GBS or acute onset of chronic neuropathies if
encoded in G61.0 (GBS). However, this concordance with
incidences found in other studies and population characteristics were in favor of good validity of the algorithm. Sensitivity analyses on the most certain cases (immunoglobulins or
plasma) showed similar results.

infections and we could not accurately identify inﬂuenza
infections because they do not always require medical attention and prescription of a speciﬁc and reimbursed treatment. Medically treated acute infection variables were
therefore used as proxies of acute infections. However, the
risk of GBS was fourfold higher during the 42 days following
an acute respiratory tract or gastrointestinal infection. This
strong association between acute infections and GBS has
already been reported in the scientiﬁc literature and supports
our methodology and our results.3,16,45,46 Furthermore, adjustment for calendar month took into account underlying
seasonal infections that cannot be identiﬁed by reimbursed
treatments.

The study design (SCCS) considered all constant confounding factors during the study period, such as genetic
factors. Acute respiratory tract and gastrointestinal infections,
which are time-dependent confounding factors, were considered in adjusted models. We also adjusted over calendar
month to take into account the eﬀect of seasonality since there
is an increased risk of GBS in winter compared to summer and
was therefore a potential time-dependent confounding
factor.2,31 This SCCS design is useful for pharmacoepidemiology and vaccine safety studies. One of the hypotheses to
explain the conﬂicting results of the scientiﬁc literature could
be the use of diﬀerent designs less suitable for vaccine safety
studies, or the failure to consider potential confounding
factors.32,41–44

Second, in the SNIIRAM database, the only date available to
estimate the date of vaccine injection is the date of vaccine
dispensing. The date of vaccine injection, corresponding to
the start of exposure, was therefore estimated from the dates
of consultations and billing of medical and paramedical
procedures. The study by Hanf et al.,47 also based on French
claims databases, demonstrated the validity of using these
databases for vaccine safety studies based on these types of
hypotheses. Using our hypothesis concerning the date of
injection, the median interval between vaccine dispensing
and vaccine injection was estimated to be 4 days, which
appears to be consistent with appointment waiting times in
France.48 However, a classiﬁcation bias remains possible if
the patient is vaccinated by a relative (or by himself or
herself) or if the patient was not vaccinated during the visit
following dispensing. Nevertheless, our sensitivity analyses
considering the date of vaccine dispensing as the start date of
the risk period revealed similar results to those of the main
analysis.

Finally, the study was conducted only on periods of inﬂuenza
risk and thus on periods when patients could potentially be
vaccinated against inﬂuenza. During the months of April to
August, people living in metropolitan France were not vaccinated against seasonal inﬂuenza and therefore no case of
GBS could be linked to vaccination during this period. One of
the strengths of this study is that it did not consider the
prevaccination period to be the control period for the analyses. The risk of GBS was signiﬁcantly decreased during the
prevaccination period compared to the control period, indicating that the development of GBS may lead to deferral of
vaccination or may be considered to constitute a contraindication to inﬂuenza vaccination in clinical practice. Failure to
consider this prevaccination period as a period of reduced risk
of GBS would have led to a bias in the estimation of the
baseline risk (during the control period), and thus artiﬁcially
increased the risk of GBS after vaccination compared to this
period. This could be another hypothesis to explain the differences observed between the studies, when the prevaccination period was not considered.
Our study presents several limitations. First, identiﬁcation of
acute respiratory tract and gastrointestinal infections was
based on the treatments reimbursed by national health insurance and hospitalizations. Although we reduced the selection to the most speciﬁc treatment, it could not be excluded
that some drug dispensing did not correspond to an acute
infection. On the other hand, we could not identify all
Neurology.org/N

Regular new pharmacoepidemiology studies on inﬂuenza
vaccine remain justiﬁed because the composition of the
vaccine varies each year. Nevertheless, our ﬁndings are
reassuring, as we did not ﬁnd evidence of an increased risk of
GBS within 42 days following seasonal inﬂuenza vaccination.
We highlight that this risk is increased in presence of acute
respiratory tract or gastrointestinal infections (including
inﬂuenza).
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Grimaldi-Bensouda L, Alpérovitch A, Besson G, et al. Guillain-Barre syndrome,
inﬂuenzalike illnesses, and inﬂuenza vaccination during seasons with and without
circulating A/H1N1 viruses. Am J Epidemiol 2011;174:326–335.

Neurology.org/N

Copyright © 2020 American Academy of Neurology. Unauthorized reproduction of this article is prohibited.

35.

36.
37.

38.

39.
40.
41.

Juurlink DN, Stukel TA, Kwong J, et al. Guillain-Barré syndrome after inﬂuenza
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