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Abstract
Since the beginning of worldwide vaccination against coronavirus disease 2019 (COVID-19), studies have reported a pos-
sible association between vaccination and Guillain-Barré syndrome (GBS). In this regard, we conducted a systematic review 
assessing different demographic, clinical, and neurophysiological aspects of patients with GBS following immunization with 
COVID-19 vaccines. A comprehensive search of PubMed, Web of Science, Scopus, and Google Scholar was performed. 
Articles in English between January 2020 and November 2021 were included. Data on demographics, clinical characteris-
tics, vaccines information, treatment approaches, and outcomes were extracted. The data of a total of 88 patients out of 41 
studies was included. The mean age of patients was 58.7 ± 16.6 years and 55 cases (62.5%) were male. AstraZeneca was the 
most-reported vaccine associated with GBS with 52 cases (59.1%) followed by Pfizer with 20 cases (22.7%). GBS occurred 
after the first dose of vaccination in 70 cases (79.5%). The mean time interval between vaccination and symptom onset was 
13.9 ± 7.4 days. Limb weakness (47.7%), sensory disturbance (38.6%), and facial weakness (27.3%) were the most com-
mon reported symptoms, respectively. Albuminocytologic dissociation was seen in 65% of patients who underwent lumbar 
puncture (n = 65). Acute inflammatory demyelinating polyradiculopathy was the most common GBS subtype, which was 
reported in 38 patients (43.2%). While one-fifth of patients underwent intubation (n = 17), a favorable outcome was achieved 
in the majority of subjects (n = 46, 63%). Overall, a small rise in GBS incidence, following various COVID-19 vaccines, was 
observed. Notably, 85% of affected individuals experienced at least a partial recovery.
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Introduction

Guillain-Barré syndrome (GBS) is an autoimmune disease. 
In the majority of cases, the individual is affected by an 
infection or other immunological stimulants that results in an 
aberrant autoimmune response. The aberrated immunologic 
response targets the peripheral nerves and their spinal roots 
leading to a progressive neuropathic weakness [1, 2].

Typically, GBS is a monophasic disease and the dis-
ease onset often arises shortly (< 1 month) after an upper 
respiratory or gastrointestinal tract infection, usually 
without relapse. Campylobacter jejuni, cytomegalovirus, 
Epstein-Barr virus, mycoplasma pneumonia, influenza-like 
illness, HIV, and Zika virus are the most common infec-
tions reported to precede the onset of GBS [3]. Notably, 
the association of coronavirus disease 2019 (COVID-19) 
and different types of neuropathies, such as GBS, has 
been repeatedly described in the literature in recent years. 
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COVID-19-associated GBS was first brought to the attention 
of the medical community after a series of 5 patients who 
had GBS after the onset of COVID-19 was reported in Italy 
in early 2020 [4]. Since there has been a growing body of 
evidence introducing COVID-19 as a new infection that can 
cause GBS [4–6].

On the other hand, GBS has also been described follow-
ing immunization with various vaccines, but not limited to 
Semple rabies vaccine and various types of influenza A virus 
vaccines [7, 8]. The potential link between influenza vaccine 
and GBS was noted during the H1N1influeza vaccination 
campaign in 1976 where the increased risk was estimated 
roughly at one additional case of GBS for every 100,000 
people who had been vaccinated [9]. The subsequent stud-
ies during 1992–2004 in USA and Canada confirmed this 
observation [10, 11]. Further multinational investigations 
revealed that influenza vaccines, both adjuvant or un-adju-
vant forms, could increase the risk of GBS following vac-
cination [12–15].

Following the COVID-19 pandemic, several groups 
attempted to design effective vaccines against the virus. 
In late 2020, the first trials of vaccines showed promising 
results. Since the beginning of immunization with COVID-
19 vaccines, some studies have implicated the association 
between the COVID-19 vaccine and GBS. In February 
2021, Waheed et al. described the first case of GBS follow-
ing immunization with BNT162b2 mRNA (Pfizer) vaccine 
[16]. More recently, several cases of GBS were reported 
following Pfizer, Oxford-AstraZeneca (AZV), and Johnson 
& Johnson (J&J) COVID-19 vaccines [17–20]. Since the 
beginning of the COVID-19 vaccination program, there have 
been databases designed to record all the COVID-19-related 
adverse events. The UK National Immunization Manage-
ment System database revealed an increased risk of GBS 
following the first dose of ChAdOx1nCoV-19 (AZV) [21]. 
However, this risk was not higher than the risk of GBS fol-
lowing COVID-19 infection [21]. The US Vaccine Adverse 
Event Reporting System, which is a passive reporting sys-
tem, showed a small but statistically significant risk of GBS 
associated with Ad26.COV2.S (J&J) COVID-19 vaccine 
[22]. Here, we systematically review the current literature 
regarding the risk of GBS after COVID-19 vaccination.

Method and materials

This study was conducted by PRISMA (Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses) [23], a 
well-known tool to increase the transparency of reporting 
systematic reviews. To find relevant studies, we performed 
a comprehensive search in PubMed, Web of Science, and 
Scopus, as well as a manual search in Google Scholar to 
find relevant studies. The search query of each source was 

provided as supplementary materials; nonetheless, we used 
the following keywords: Guillain-Barré syndrome, COVID-
19, SARS-COV-2, Vaccine. We included articles in English 
between January 2020 and November 2021. All published 
or pre-published studies that had data regarding the asso-
ciation of COVID-19 and neurological defects, especially 
GBS in adults who received vaccination against COVID-19, 
were considered eligible for inclusion regardless of vaccine 
type (Fig. 1). We also examined large-scale population-
based cohort studies, case series, and case reports providing 
practical details regarding GBS incidence after COVID-19 
vaccination.

After retrieving the relevant studies, two reviewers 
(M.A. and N.M.H.) independently extracted the data from 
the included studies. The extracted data included general 
information (author, year, geographic area, study design), 
demographics data (including age and gender), clinical data 
(vaccine type, vaccine dose number (first vs. second), the 
time interval between injection and symptom onset, present-
ing signs and symptoms, GBS subtype), electrophysiologi-
cal findings, laboratory data (cerebrospinal fluid analysis, 
anti-ganglioside antibodies), treatment approaches, need 
for intubation, and clinical outcome. We classified patients’ 
outcomes into three categories (favorable, partial recovery, 
and poor). The patients who were discharged with no com-
plications were categorized as “favorable” (complete recov-
ery), those who recovered but needed assistance and further 
rehabilitation were listed as “partial recovery,” and patients 
who remained bedridden and intubated were classified as 
“poor” outcome. Moreover, the level of diagnostic certainty 
was evaluated via Brighton criteria for each case [24]. Due 
to the qualitative and summative nature of this review and 
significant variations in study designs and reporting of find-
ings, a meta-analysis and statistical calculations were not 
performed.

Results

In this study, a total of 88 cases of COVID-19 vaccine–asso-
ciated GBS were included from 41 studies in 17 coun-
tries. Two patients had a previous history of GBS [25, 
26]. Five patients received the influenza vaccine in addi-
tion to the COVID-19 vaccination [27, 28]. The patients’ 
age ranged between 14 and 90 years and the mean age was 
58.7 ± 16.6 years. The majority of the cases were male 
(62.5%). The demographic and clinical characteristics are 
shown in Table 1.

AZV was the most-reported vaccine with 52 cases 
(59.1%) and Pfizer was the second most-reported vaccine 
with 20 cases (22.7%). Each of the J&J, Sputnik V, Sin-
opharm, Moderna, and Sinovac vaccines was reported in 
5, 4, 3, 2, and 1 patients, respectively. Most of the cases 
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occurred after the administration of the first dose (79.5%). 
The mean latency period from vaccination to the onset of 
the symptoms was 13.9 ± 7.4 days. Limb weakness was the 
most common symptom reported in 42 patients (47.7%). The 
sensory disturbance occurred in 34 patients (38.6%). Facial 
weakness was reported in 24 patients (27.3%). Incidence 
of bulbar weakness and ophthalmoplegia was 11.4% (10 
patients) and 8% (7 patients), respectively. Only one patient 
suffered sphincter disturbance. Sixty-five patients under-
went lumbar puncture. Albuminocytologic dissociation was 
shown in 65% of the patients. Anti-Ganglioside antibod-
ies including anti-GQ1b, anti-GQ2b, anti-GM1, anti-GM2, 
anti-GM3, anti-GM4, anti-titin, and anti-sulfatide antibodies 
were found in 18% of patients who were tested for (5 out 
of 28).

The most common GBS subtype was acute inflam-
matory demyelinating polyradiculopathy reported in 38 
patients (43.2%). Bifacial weakness with paresthesia 
(BFP) was the second most common subtype of GBS 
with an incidence of 15.9% (14 cases). Unspecified classic 
sensory-motor GBS was reported in 11 patients (12.5%). 

Acute motor-sensory axonal neuropathy and acute motor 
axonal neuropathy were reported in 9 (10.2%) and 4 (4.5%) 
cases, respectively. Other rare subtypes were paraparetic 
GBS in 4 cases, Miller Fisher syndrome (MFS) in 3 cases, 
MFS-GBS overlap in 2 cases, pure sensory GBS in 2 sub-
jects, and pure motor GBS in one patient. Patients were 
divided into four levels based on The Brighton Collabo-
ration definitions with 41 cases in level 1 (46.6%), 24 in 
level 2 (27.3%), 4 in level 3 (4.5%), and 19 cases in level 
4 (21.6%).

The most frequent treatment used as the first-line ther-
apy was intravenous immunoglobulin (IVIG) (n = 61, 
69.3%). Plasmapheresis (PLEX) was performed in 13.6% 
of the cases (n = 12, four cases received PLEX solely, seven 
received PLEX following IVIG, and one case received 
PLEX prior to IVIG). Six patients have received corticos-
teroids (6.8%) while 3 patients were managed conservatively 
(3.4%). Almost one-fifth of patients were intubated (n = 17). 
The majority of the patients experienced favorable outcomes 
(n = 46, 6%) and roughly 22% of the patients had partial 
improvement (n = 16). Poor outcome was reported in 10 

Fig. 1  PRISMA flow diagram PRISMA Flow Diagram
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cases (~ 14%) and one person died due to GBS complica-
tions (1.1%; Table 2).

Discussion

Here, we characterized 88 patients who developed GBS fol-
lowing the administration of the COVID-19 vaccine. The 
majority of cases occurred after receiving a vector-based 
vaccine with the AZV vaccine being the most reported. The 
motor deficit was the most common finding among patients 
who received the AZV vaccine. The latency between vac-
cination and the onset of neurological symptoms was highly 
variable (2–30 days; 13.9 ± 7.41 days). The severity of the 
complications ranged from mild symptoms to severe life-
threatening conditions. Thirteen patients required mechani-
cal ventilation. While the favorable outcome was achieved 
in most cases, some patients had partial recovery and poor 
outcomes such as unconsciousness and prolonged mechani-
cal ventilation via tracheostomy. A favorable prognosis with 
a high chance of response to IVIG therapy was in line with 
our own experience, i.e., we recently reported three cases 
of post-COVID-19 vaccination GBS of acute motor axonal 
neuropathy subtype with a considerable short-term recovery 
in response to treatment with IVIG suggestive for a temporal 
association between GBS incidence and COVID-19 vaccina-
tion [62].

Notably, a high proportion of patients with BFP variant 
was reported with COVID-19 vaccine–associated GBS, 
compared to previous studies of non-vaccine-associated 
GBS. In the current study, the BFP variant was seen in 
15.9% of patients while it generally constitutes less than 5% 
in GBS cases [63].

General pain and weakness were reported to be the most 
common adverse events of the AZV COVID-19 vaccine 
in a recently published large-scale phase III study. Inter-
estingly, only two patients who received the vaccine have 
shown nervous system disorders, i.e., one patient developed 
chronic inflammatory demyelinating polyradiculoneuropathy 
and the other suffered from hypoesthesia [64]. The Pfizer 
vaccine ranked second for COVID-19 vaccine–associated 
GBS in our study while no neurological adverse events were 
described in the phase III study [65]. Another interesting 
notion was that the majority of GBS cases occurred after 
the second dose of the Pfizer vaccine which was in contrast 
to the other observations.

In earlier studies, a higher incidence of GBS was observed 
among those vaccinated with AZV compared to the general 
population [21, 66] while this was not the case in Pfizer-
vaccinated individuals. In a self-controlled case study using 
the English national immunization database of COVID-19 
vaccination, a total of 187 cases of GBS (out of more than 
32 million subjects) have been observed during 1–28 days 

following vaccination with the first dose of either AZV or 
Pfizer vaccines (incidence ~ 0.6 cases per 100,000 first dose 
vaccination). No association was found between the Pfizer 
vaccine and the risk of GBS in this period. However, an 
increased risk of GBS was found after AZV vaccination 
(IRR, 2.04; 95% CI: 1.60–2.60). Nevertheless, the risk of 
GBS was substantially higher within 28 days of a positive 
COVID-19 test (IRR, 5.25; 95% CI: 3.00–9.18) [21].

In an interim analysis of surveillance data of COVID-19 
vaccines, Hanson et al. compared the adjusted rate ratio (RR) 
of GBS incidence in the other vector-based vaccine (J&J) 
vs. mRNA vaccines (Pfizer, Moderna) during the 1–21 days 
post-vaccination period. The adjusted RR (adjusted for age, 
sex, race/ethnicity, and calendar day) of GBS following 
J&J vs. mRNA vaccines was 20.56 showing a significantly 
higher risk for J&J recipients compared to mRNA vaccines 
with 15.5 excess GBS cases per million J&J vaccines (95% 
CI: 6.94–64.66, P < 0.001) [67].

Very rarely central nervous system autoimmune diseases 
were also described in association with the COVID-19 vac-
cine [68]. Different potential mechanisms can be suggested 
for the possible association of autoimmune diseases after 
vaccination. This may include the similarity of vaccine 
epitopes with myelin or axon epitopes and triggering cellu-
lar and humoral immune responses, degradation of axon or 
myelin membranes due to direct exposure of vaccine virus or 
vaccine-related products, and chances of genetic predisposi-
tion [69]. The presence of a temporal association between 
vaccination and GBS is by no means adequate evidence for 
a causal relationship between the two, however suggestive 
of one. Regardless, a wide range of time intervals between 
the vaccination and the occurrence of GBS symptoms (3 h 
to 39 days) seen in this study again suggests a complex mul-
tifactorial relationship rather than a direct link between the 
two.

Conclusion

GBS is a rare neurologic disease and a few cases of GBS 
have been reported worldwide in association with vaccina-
tion against COVID-19. The available data is insufficient to 
determine the precise pathophysiology behind this obser-
vation. In this review, we provided a summary of current 
evidence on clinical and neurophysiological characteris-
tics of post-COVID-19 vaccination GBS. This information 
helps physicians in early diagnosis and appropriate manage-
ment of this rare type of GBS and enables them to have an 
evidence-based discussion with patients, particularly when 
dealing with vaccine hesitancy. Furthermore, our data add 
to the growing body of evidence suggestive of an associa-
tion between various COVID-19 vaccines and the occur-
rence of GBS. Nonetheless, the benefits of vaccines against 
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Table 2  Summary of types of 
vaccine injections and related 
clinical findings

CSF, cerebrospinal fluid; GBS, Guillain–Barre syndrome; AIDP, acute inflammatory demyelinating poly-
radiculopathy; AMAN, acute motor axonal neuropathy; AMSAN, acute motor-sensory axonal neuropathy; 
BFP, bifacial weakness with paresthesia; MFS, Miller Fisher syndrome; IVIg, intravenous immune globulin

Variable Total cases

Sex (%) Female 33 (37.5) 88
Male 55 (62.5)

Age, years, mean ± SD 57.80 ± 16.59
Vaccine name (%) AstraZeneca 52 (59.1) 88

Pfizer & BioNTech 20 (22.7)
Moderna 2 (2.3)
Johnson & Johnson 5 (5.7)
Sputnik 4 (4.5)
Sinopharm 3 (3.4)
SinoVac 1 (1.1)
Unknown vector-based 1 (1.1)

Vaccination dose First 70 (79.5) 88
Second 10 (11.4)

Latency  period, days, mean ± SD (from vaccination to symptom onset) 13.90 ± 7.41 87
Symptoms (%) Facial weakness 24 (27.3) 88

Limb weakness 42 (47.7)
Bulbar palsy 10 (11.4)
Ophthalmoplegia 7 (8)
Sensory disturbances 34 (38.6)
Sphincter weakness 1 (1.1)

CSF protein (%) Elevated 57 (87.7) 65
Normal 8 (12.3)

Ganglioside antibody (%) Positive 5 (17.9) 28
Negative 23 (82.1)

GBS subtype (%) AIDP 38 (43.2) 88
AMAN 4 (4.5)
AMSAN 9 (10.2)
BFP 14 (15.9)
Paraparetic 4 (4.5)
MFS-GBS overlap syndrome 2 (2.2)
Pure motor 1 (1.1)
Pure sensory 2 (2.3)
Unspecified classic sensory-motor 11 (12.5)
Miller Fisher Syndrome 3 (3.4)

Treatment (%) IVIg 61 (69.3) 88
Glucocorticoids 6 (6.8)
Plasmapheresis 12 (13.6)
Conservative 3 (3.4)

Intubation (%) Yes 17 (25.4) 67
No 50 (74.6)

Outcome (%) Favorable 46 (63) 73
Partial improvement 16 (21.9)
Poor 10 (13.7)
Death 1 (1.4)

Brighton collaboration level (%) 1 41 (46.6) 88
2 24 (27.3)
3 4 (4.5)
4 19 (21.6)
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COVID-19 certainly outweigh the potential risk of GBS 
with a prognosis that proved to be favorable in the majority 
of cases.
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