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Purpose: An association between Guillain-Barré syndrome (GBS) and severe acute respira-
tory syndrome coronavirus-2 (SARS-CoV-2) vaccination has been reported. We aimed to sum-
marize the clinical features of GBS associated with SARS-CoV-2 vaccination and determine 
the contrasting features from coronavirus disease-19 (COVID-19) associated GBS and GBS 
following other causes.
Materials and Methods: We performed PubMed search for articles published between 1 
December 2020 and 27 January 2022 using search terms related to “SARS-CoV-2 vaccination” 
and “GBS”. Reference searching of the eligible studies was performed. Sociodemographic 
and vaccination data, clinical and laboratory features, and outcomes were extracted. We 
compared these findings with post-COVID-19 GBS and International GBS Outcome Study 
(IGOS) (GBS from other causes) cohorts.
Results: We included 100 patients in the analysis. Mean age was 56.88 years, and 53% were 
males. Six-eight received non-replicating virus vector and 30 took messenger RNA (mRNA) 
vaccines. The median interval between the vaccination and the GBS onset was 11 days. 
Limb weakness, facial palsy, sensory symptoms, dysautonomia, and respiratory insufficiency 
were seen in 78.65%, 53.3%, 77.4%, 23.5%, and 25%, respectively. The commonest clinical and 
electrodiagnostic subtype were sensory-motor variant (68%) and acute inflammatory demy-
elinating polyneuropathy (61.4%), respectively. And 43.9% had poor outcome (GBS outcome 
score ≥3). Pain was common with virus vector than mRNA vaccine, and the latter had severe 
disease at presentation (Hughes grade ≥3). Sensory phenomenon and facial weakness were 
common in vaccination cohort than post-COVID-19 and IGOS. 
Conclusion: There are distinct differences between GBS associated with SARS-CoV-2 vacci-
nation and GBS due to other causes. Facial weakness and sensory symptoms were commonly 
seen in the former and outcomes poor.

Keywords: Guillain-Barre syndrome, SARS-CoV-2, COVID-19, SARS-CoV-2 vaccination, Meta-
analyses

Guillain-Barré syndrome 
associated with SARS-CoV-2 
vaccination: how is it different? a 
systematic review and individual 
participant data meta-analysis
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Introduction

The recent pandemic of coronavirus disease-2019 (COVID-19) is a serious infectious 

disease caused by the novel severe acute respiratory syndrome coronavirus (SARS-

CoV-2). As on 19 September 2022, the World Health Organization (WHO) COVID-19 

dashboard showed 608,328,548 confirmed cases of COVID-19 and 6,501,469 (1.068%) 

confirmed deaths globally [1]. Massive vaccination programs against COVID-19 were 

initiated worldwide to limit the pandemic. Guillain-Barré syndrome (GBS) has been 

http://crossmark.crossref.org/dialog/?doi=10.7774/cevr.2021.10.1.##&domain=pdf&date_stamp=2021-##-##
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reported as an adverse event following immunization against 

SARS-CoV-2 [2]. The exact incidence of GBS association with 

vaccination against SARS-CoV-2 is undetermined. Analysis of 

the linked National Immunoglobulin Database/National Im-

munization Management System suggests that first-dose 

ChAdOx1 nCoV-19 vaccination is associated with an excess 

GBS risk of 0.576 (95% confidence interval [CI], 0.481–0.691) 

cases per 100,000 doses [3]. A nationwide study in Mexico 

showed an overall incidence of 1.19/1,000,000 doses (95% CI, 

0.97–1.45 among recipients of 81 million doses of seven vac-

cines) [4]. However, the protection provided by these vac-

cines outweighs the risk of developing GBS. The recent mul-

ticenter Dutch study found no increased risk of GBS recur-

rence following SARS-CoV-2 vaccination [5].

  Previous systematic reviews on the association between 

GBS and SARS-CoV-2 vaccination included patients from ei-

ther one or a few countries [6]. Moreover, these studies have 

not described the clinical characteristics of GBS following 

SARS-CoV-2 infection in detail and the contrasting aspects of 

this entity from GBS due to other causes [7,8]. We aimed to 

do a systematic review and individual participant data meta-

analysis to characterize the GBS associated with vaccination 

against SARS-CoV-2 infection and to determine whether 

there are any differences in clinical characteristics when 

compared to GBS due to other predisposing risk factors. This 

systematic review is relevant as we may have to live with CO-

VID-19 and vaccination against SARS-CoV-2 infections.

Materials and Methods

Search strategy and selection criteria
This review and meta-analysis was conducted in accordance 

with Preferred Reporting Items for Systematic Review and 

Meta-Analyses (PRISMA) 2020 guidelines [9]. PRISMA flow 

chart are provided in Fig. 1. PRISMA checklist is provided in 

Supplement 1. This review was registered at PROSPERO (reg-

istration number: CRD42022311831). We systematically 

searched MEDLINE through PubMed using a comprehen-

sive search strategy for studies published between 1 Decem-

ber 2020 and 27 January 2022 with search filters “Human” 

and “English language”. We used a combination of the search 

terms related to “SARS-CoV-2 vaccination” and “GBS”. Full 

search terms used are provided in Supplement 2. We manu-

ally conducted a forward and backward reference search of 

the remaining articles at the end of screening the PubMed 

database for any relevant citations using Google Scholar. We 

have excluded articles published after 27 January 2022 in for-

ward citation searching. We re-run the search prior to the fi-

nal analysis on 28 September 2022. We have included all the 

case reports, case series, and cross-sectional studies from all 

Fig. 1. Preferred Reporting Items for Systematic Review and Meta-Analyses (PRISMA) flow chart. GBS, Guillain-Barré syndrome; COVID-19, 
coronavirus disease 19.
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Identification of studies via other methodsIdentification of studies via databases and registers

Records screened for title and 
abstract (1,908)

Reports sought for retrieval (n=24) Reports not retrieved (n=0)

Reports assessed for eligibility (n=24)

Reports not retrieved (n=2)

Reports assessed for eligibility (n=65)

Records excluded:
- GBS not related to COVID-19 
  vaccine (n=507)
- COVID-19 vaccines not related to  
  GBS (n=23)
- Not related to either of them 
  (n=1,311)

Reports excluded:
- Review article (n=6)
- Commentaries (n=12)
- COVID-19 infection and other 
   confounders (n=5)
- No case details (n=7)
- Inadequate case details (n=0)
- Irrelevant (n=3)

- Studies included in review (n=52)
- Unpublished case reports (n=3)
- Patients finally included (n=97)

Reports excluded:
- Other confounding factors (n=1)
- Inadequate case details (n=3)

Records identified from:
citation searching (articles 
searched=86; reports found=24)

Records removed before screening:
duplicate records removed (n=0)

Reports sought for retrieval (n=67)

Records identified from:
PubMed database (n=1,908)
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the world regions irrespective of age, gender, and ethnicity 

and excluded review articles, editorials, commentaries, opin-

ions, viewpoints, and perspectives from the analysis. Howev-

er, we included letters to editors or comments that reported 

original case/patient information. Two authors (R.C. and 

B.R.) independently screened the titles and abstracts of all re-

trieved articles to identify eligible studies for final inclusion. 

The lead author (Y.M.R.) resolved the disagreement between 

the two reviewers, and the reasons for exclusion were record-

ed. We also report three unpublished cases of GBS associated 

with vaccination against SARS-CoV-2 infection admitted to 

CARE Hospital, Hyderabad between 16 January 2021 and 27 

January 2022.

Data analysis
Data extraction was done using Microsoft Excel (Microsoft 

Corp., Redmond, WA, USA), independently by two authors 

(R.C. and B.R.). The lead author (Y.M.R.) cross-checked and 

finalized any discrepancies. We excluded duplicates using 

EndNote reference management software ver. 20.4.1 (Clari-

vate Analytics, Philadelphia, PA, USA). We extracted the indi-

vidual patient-level data from each of the studies: demo-

graphic characteristics, vaccination details, the time interval 

between vaccination and onset of symptoms, clinical charac-

teristics, clinical subtype, electrophysiological subtype, Brigh-

ton’s level of certainty, clinical severity, respiratory insuffi-

ciency, autonomic dysfunction, cerebrospinal fluid (CSF), 

and the outcome at the last follow-up. Diagnosis of GBS was 

based on the National Institute of Neurological Disorders and 

Stroke, and the diagnostic certainty was assessed using the 

criteria of Brighton [10,11]. The association with vaccination 

was considered when the patient developed GBS within 8 

weeks of vaccination. Motor weakness was expressed as a 

Medical Research Council (MRC) sum score and ranged 

from 0 (tetraparalytic) to 60 (normal strength) [12]. Clinical 

severity of the disease at admission and nadir was assessed 

using Hughes’s grading system and MRC sum score. We de-

fined nadir as the highest Hughes disability grade or the low-

est MRC sum score [13]. Data from the nerve conduction 

studies were used to determine the electrophysiological sub-

types of GBS: acute inflammatory demyelinating polyneu-

ropathy (AIDP), acute motor axonal neuropathy (AMAN), 

and acute motor-sensory axonal neuropathy (AMSAN) [14]. 

When the data is insufficient, the patient is categorized as in-

conclusive categories. Erasmus GBS Respiratory Insufficiency 

Score at admission was used to predict the probability of re-

spiratory insufficiency in individual patients with GBS [15]. 

Two authors (Y.M.R. and S.R.Y.) independently assessed the 

quality of the included studies using the Joanna Briggs Insti-

tute (JBI) Critical Appraisal Checklist for case reports, case 

series, and cross-sectional studies [16]. Disagreements were 

solved by consulting a third reviewer (J.M.K.J.).

  We compared the demographic, clinical, electrodiagnostic, 

cerebrospinal fluid, and outcomes of the present cohort with 

a published COVID-19-associated GBS study by Hasan et al. 

[17], a systematic review and individual participant data me-

ta-analysis similar to our study, which was aimed to deter-

mine clinical, serological, and electrodiagnostic features and 

outcomes of COVID-19-associated GBS. This comparison 

was made as sometimes both risk factors may co-exist in a 

given individual. A similar comparison was also made against 

a published non-COVID-19 GBS cohort. We used the Inter-

national GBS Outcome Study (IGOS) cohort for the latter [18]. 

IGOS is a worldwide prospective study initiated by the In-

flammatory Neuropathy Consortium and Peripheral Nerve 

Society on the disease course and outcome in GBS.

  For statistical analysis, we used IBM SPSS Statistics ver. 21.0 

(IBM Corp., Armonk, NY, USA). Based on the distribution of 

values, continuous data were expressed as mean±standard 

deviation or as the median and interquartile range (IQR). We 

used the Student t-test or the Mann-Whitney U test to com-

pare continuous variables and the chi-square test or Fisher 

exact test for categorical variables. Differences were consid-

ered statistically significant at p<0.05. Complete clinical data 

were unavailable in all the 100 patients with GBS linked to 

vaccination against SARS-CoV-2 infection. Proportions and 

statistical significance were calculated for the available clini-

cal data.

Results

We identified 1,908 articles from the PubMed database and 

excluded 1,841 after screening for title and abstract. Sixty-

seven papers were sought for retrieval, out of which 65 were 

assessed for eligibility and 33 were excluded due to various 

reasons outlined in Fig. 1. Citation searching using Google 

Scholar found 24 articles, of which four were excluded due to 

insufficient case details. We included 100 patients from 52 ar-

ticles (and our three unpublished cases) in the final analysis 

and depicted in the study selection figure (Fig. 1). All of the 

included articles are tabulated (Table 1) [19-70]. We have ex-

cluded one case each from the case series of Bonafacio et al. 
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(Continued on next page)

Table 1. Studies included in the systematic review

No. Study Country Study design No. of cases Vaccine received Type of GBS Quality 
assessment

1 Kim et al. [19] (2022) South Korea Case series 13 R virus vector; mRNA AMAN; AIDP 10/10
2 Nishiguchi et al. [20] (2021) Japan Case report 1 mRNA Normal 8/8
3 Michaelson et al. [21] (2021) USA Case report 1 mRNA NA 7/8
4 Kim et al. [22] (2021) USA Case report 1 mRNA AIDP 8/8
5 Malamud et al. [23] (2021) USA Case report 1 mRNA AIDP 8/8
6 Hughes [24] (2021) USA Case report 1 mRNA AIDP 8/8
7 Tutar et al. [25] (2021) Turkey Case report 1 Inactivated virus AMSAN 8/8
8 Mckean et al. [26] (2021) Malta Case report 1 R virus vector AIDP 8/8
9 Razok et al. [27] (2021) Qatar Case report 1 mRNA AIDP 8/8
10 Galvez et al. [28] (2021) Columbia Case report 1 Inactivated virus AIDP 8/8
11 Maramttom et al. [29] (2021) India Case series 7 R virus vector AIDP; AMSAN 9/10
12 Waheed et al. [30] (2021) USA Case report 1 mRNA NA 7/8
13 Finsterer et al. [31] (2021) Austria Case report 1 R virus vector AIDP 8/8
14 Masuccio et al. [32] (2021) Italy Case report 1 mRNA AIDP 7/8
15 Matarneh et al. [33] (2021) Qatar Case report 1 mRNA AMAN 8/8
16 Allen et al. [34] (2021) UK Case series 4 R virus vector Normal; NA 8/10
17 Ogbebor et al. [35] (2021) USA Case report 1 mRNA NA 7/8
18 Marquez Loza et al. [36] (2021) USA Case report 1 R virus vector AIDP 8/8
19 Patel et al. [37] (2021) UK Case report 1 R virus vector Inconclusive 8/8
20 Hasan et al. [38] (2021) UK Case report 1 R virus vector AIDP 8/8
21 Bonifacio et al. [39] (2021) UK Case series 4 R virus vector AIDP; NA 9/10
22 Censcak et al. [40] (2021) Czech Republic Case report 1 mRNA AIDP 8/8
23 Biswas et al. [41] (2021) India Case report 1 R virus vector AIDP 8/8
24 Nasuelli et al. [42] (2021) Italy Case report 1 R virus vector AIDP 8/8
25 Dang et al. [43] (2021) Australia Case report 1 R virus vector Inconclusive 8/8
26 Min et al. [44] (2021) South Korea Case series 2 R virus vector AIDP; normal 7/10
27 Dalwadi et al. [45] (2021) USA Case report 1 mRNA AMAN 7/8
28 Fukushima et al. [46] (2021) Japan Case report 1 mRNA Inconclusive 8/8
29 Kanabar et al. [47] (2021) UK Case series 2 R virus vector AIDP 7/10
30 Morehouse et al. [48] (2021) USA Case report 1 R virus vector AMSAN 8/8
31 Bax et al. [49] (2021) Itlay Case series 2 mRNA; R virus vector AIDP; AMSAN 9/10
32 Ling et al. [50] (2021) Canada Case report 1 R virus vector AIDP 8/8
33 Prasad et al. [51] (2021) USA Case report 1 R Virus vector AIDP 8/8
34 Kim et al. [52] (2021) South Korea Case report 1 mRNA Inconclusive 8/8
35 Badoiu et al. [53] (2021) France Case report 1 R virus vector NA 7/8
36 Bouattour et al. [54] (2021) Tunisia Case report 1 mRNA AIDP 8/8
37 Trimboli et al. [55] (2021) Italy Case report 1 mRNA AIDP 8/8
38 Chun et al. [56] (2021) South Korea Case series 2 mRNA AMSAN; AIDP 7/10
39 Scendoni et al. [57] (2021) Italy Case report 1 mRNA AIDP 8/8
40 Kripalani et al. [58] (2021) India Case report 1 R virus vector AIDP 8/8
41 Introna et al. [59] (2021) Italy Case report 1 R virus vector AMSAN 8/8
42 Osowicki et al. [60] (2021) Australia Case series 13 R virus vector AIDP; inconclusive; NA 6/10
43 James et al. [61] (2021) India Case series 3 R virus vector AMSAN; AIDP 6/10
44 Rossetti et al. [62] (2021) UK Case report 1 R virus vector NA 7/8
45 Abicic et al. [63] (2021) Croatia Case report 1 mRNA Normal 8/8
46 Rao et al. [64] (2021) USA Case report 1 mRNA AIDP 8/8
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[39] and Osowicki et al. [60] and four patients from the case 

series of Garcia-Grimshaw et al. [69] from the final analysis 

due to the confounding factors implicated in the causation of 

GBS (Supplement 3). The geographical distribution of pa-

tients is depicted in Supplement 4, and the study characteris-

tics of individual subjects are provided in Supplement 5. 

Study characteristics of three unpublished cases from our 

center are provided in Supplement 6. A list of excluded arti-

cles from the articles assessed for eligibility, along with rea-

sons, is provided in Supplement 7. The intra-study risk of bias 

is also provided in Supplements 8 and 9. Fifty studies out of 

52 (96.2%) were of good quality, identified by a JBI score ≥7.

  Study characteristics of the whole cohort are summarized 

in Table 2. Most of the patients (84%) were from high and up-

per-middle-income countries, according to the World Bank 

country classification 2022. Of the 16 patients from low-mid-

dle-income countries, 15 (93.7%) were from India. There 

were no reports from low-income countries. The mean age of 

the cohort was 56.88 ±17.06 years, with a range of 14–90 

years, and 53% were males. Of the 100 patients, 68 received 

non-replicating virus vector vaccines, 30 received messenger 

RNA (mRNA), and two received inactivated whole virus vac-

cine. In 80% of patients, GBS followed the first dose of the 

vaccine. Seventy-nine patients developed GBS after the first 

dose of either a non-replicating virus vector vaccine or mRNA 

vaccine (62 versus 17, p=0.001). The median interval be-

tween the vaccination and the onset of GBS was 11 days, with 

a range of 1–45 days. Of the 100 patients, 67 fulfilled level 1 or 

level 2 of the Brighton criteria. Limb weakness with areflexia 

or hyporeflexia was the commonest presenting feature (70/ 

89, 78.65%). The mean MRC sum score at admission was 

51.51±10.59 (range, 16–60), and at nadir, it was 42.13±18.39 

(range, 2–60). Unilateral or bilateral facial palsy was seen in 

53.3% (48/90). Sensory symptoms or signs were present in 

77.4% (66/84). Dysautonomia was present in 23.5% (20/85). 

The classical motor-sensory deficit was the commonest GBS 

subtype seen in 68%, and Miller-Fisher syndrome was the 

subtype in 4% of patients. Other GBS variants were the sub-

types (Paraparetic [8%]; pure motor [3%]; pharyngeal-cervi-

cal-brachial [1%]; bilateral facial with paraesthesia [11%]; 

pure sensory [4%]; and overlap GBS [1%]) in 28% of patients. 

Twenty-five patients (25%) required mechanical ventilation 

either at admission or at the nadir. At admission, the clinical 

details that were permitted to determine EGRIS score were 

available in 39 patients: 18 (46.2%) had moderate (3–4) or 

high-risk scores (5–7) to predict respiratory insufficiency 

within the first week of admission. The disease severity at na-

dir by Hughes grade was: grade <2 in 16/69 patients (23.1%) 

and >3 in 53/69 patients (76.9%). The electrophysiological 

subtypes were: AIDP in 51/83 patients (61.4%), AMAN/AM-

SAN in 16/83 patients (19.2%), and normal in 8/83 patients 

(9.6%). Albumino-cytological dissociation was present in 

65/78 patients (83.3%). The median CSF protein was 110 mg/

dL (IQR, 70–167 mg/dL), and the median cell count was 2 

(IQR, 0–4). Of the 100 patients, 10 (10%) received no treat-

ment, and no details were available in 13 patients (13%). Fif-

ty-six of the remaining 77 patients received intravenous im-

munoglobulin (IVIG), four received plasmapheresis, and 

eight received both treatments. Of the 82 patients with the 

clinical details available to assess the GBS Outcome Score, 46 

patients (56.1%) could walk at the last follow-up. There were 

two deaths, three patients required long-term ventilation, 

and 31 (37.8%) were either unable to walk independently or 

chair or bedbound.

  A comparison of characteristics between patients who re-

ceived non-replicating virus vector and mRNA vaccines is 

shown in Supplement 10. There was no significant difference 

in the time interval (vaccination and GBS) between the non-

replicating virus vector and the mRNA vaccine. There were 

no significant differences in the clinical features of the GBS 

No. Study Country Study design No. of cases Vaccine received Type of GBS Quality 
assessment

47 da Silva et al. [65] (2021) Brazil Case report 1 R virus vector NA 7/8
48 Azam et al. [66] (2021) UK Case report 1 R virus vector AIDP 8/8
49 Jain et al. [67] (2021) USA Case report 1 R virus vector NA 7/8
50 Nagalli et al. [68] (2021) USA Case report 1 mRNA AMSAN 8/8
51 Garcia-Grimshaw et al. [69] (2021) Mexico Case series 2 mRNA AIDP; AMAN 9/10
52 Wan et al. [70] (2022) Canada Case series 3 R virus vector AIDP 10/10

GBS, Guillain-Barré syndrome; R virus, recombinant virus; AMAN, acute motor axonal neuropathy; AIDP, acute inflammatory demyelinating polyneuropathy; NA, not 
available; AMSAN, acute motor sensory axonal neuropathy.

Table 1. Continued
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Characteristic Value

Demographic data
Age (yr) (n=99) 56.88±17.06
Male gender (n=100) 53/100 (53)

Country (n=100)
South Korea 18 (18)
India 15 (15)
UK, Australia 14 (14)
USA 13 (13)
Italy 7 (7)
Canada 4 (4)
Qatar, Mexico, Japan 2 (2)
Malta, Columbia, Croatia, Austria, Czech Republic, France, 

Brazil, Tunisia, Turkey
1 (1)

Vaccination details
Type of vaccine (n=100)

Non-replicating viral vector 68 (68)
mRNA 30 (30)
Inactivated whole virus 2 (2)

Dose of vaccine (n=100)
First 80 (80)
Second 15 (15)
Not available 5 (5)

Brand of vaccine (n=100)
Oxford-AstraZeneca 62 (62)
Pfizer-N Biotech 26 (26)
Johnson & Johnson 5 (5)
Moderna 4 (4)
Sino vac 1 (1)
Corona vac 1 (1)
Not available 1 (1)

Time interval between vaccination and onset of GBS (n=99) 11 (8–14)
Clinical features

Quadriparesis (n=89) 48 (54)
Paraparesis (n=89) 17 (19.1)
Upper limb weakness only (n=89) 3 (3.4)
Monoparesis (n=89) 2 (2.2)
No weakness (n=89) 19 (21.3)
Sensory symptoms or deficits (n=84) 65 (77.4)
Pain (n=75) 32 (42.7)
Areflexia/hyporeflexia (n=72) 66 (91.7)
Facial palsy (n=90) 48 (53.3)
Bulbar palsy (n=90) 15 (16.7)
Oculomotor weakness (n=90) 11 (12.2)

GBS subtype
Brighton’s level of certainty (n=100)

Level 1 47 (47)
Level 2 20 (20)

Characteristic Value

Level 3 7 (7)
Level 4 26 (26)

Clinical subtype (n=100)
Classical sensorimotor 68 (68)
Pure motor 3 (3)
Paraparetic 8 (8)
Pharyngo-cervico-brachial variant 1 (1)
Bilateral facial palsy with paresthesia 11 (11)
Pure sensory 4 (4)
Miller Fisher syndrome 4 (4)
Overlap GBS 1 (1)

Electrophysiology subtype (n=100)
AIDP 51 (51)
AMSAN 10 (10)
AMAN 6 (6)
Inconclusive 8 (8)
Normal 8 (8)
Not available 17 (17)

Clinical severity
Hughes grade at presentation (n=78)

0 (Normal) 1 (1.3)
1 (Minimal symptoms but able to run) 13 (16.7)
2 (Unable to run) 8 (10.3)
3 (Unable to walk independently) 20 (25.6)
4 (Chair or bed bound) 30 (38.5)
5 (Ventilated) 6 (7.7)
≥3 (Unable to walk independently) 56 (71.8)

EGRIS score at admission (n=39)
Low risk (0–2) 21 (53.8)
Intermediate risk (3–4) 15 (38.5)
High risk (5–7) 3 (7.7)

MRC sum score at admission (n=53) 51.51±10.59
Hughes grade at nadir (n=69)

0 (Normal) 0 (0)
1 (Minimal symptoms but able to run) 11 (15.9)
2 (Unable to run) 5 (7.2)
3 (Unable to walk independently) 8 (11.6)
4 (Chair or bed bound) 24 (34.8)
5 (Ventilated) 21 (30.4)
≥3 (Unable to walk independently) 53 (76.8)

MRC sum score at nadir (n=62) 42.13±18.39
Dysautonomia (n=85) 20 (23.5)
Respiratory failure (n=100) 25 (25)

Cerebrospinal fluid analysis (n=78)
Albumino-cytological dissociation 65 (83.3)
CSF protein 110 (70–167)
CSF cells 2 (0–4)

(Continued on next page) (Continued on next page) 

Table 2. Clinical features, treatment, and outcomes of the whole cohort 
(all patients=100)

Table 2. Continued
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linked to either vaccine except pain. Significantly more pa-

tients with GBS linked to non-replicating virus vector vaccine 

had pain as the clinical feature (58.3% versus 16%, p=0.00006). 

Patients with GBS linked to the mRNA vaccine had the more 

severe disease at presentation (Hughes stage >3: 91.7% ver-

sus 61.5%, p=0.007).

  We made a comparison between clinical characteristics  

of GBS associated with SARS-CoV-2 vaccination and a pub-

lished post-COVID-19 GBS cohort of Hasan et al. [17] (Table 

3). Sensory symptoms or signs were present in 65/84 patients 

(77.4%) with GBS associated with vaccination against SARS-

CoV-2 as compared to 18/61 patients (29.5%) with post-COV-

ID-19 GBS (p<0.0001). Facial weakness, either unilateral or 

bilateral, was the presenting feature in 48/90 patients (53.3%) 

with GBS linked to vaccination against SARS-CoV-2 as com-

pared to 18/61 patients (29.5%) with post-COVID-19 GBS (p= 

0.0039).

  A comparison was made between the clinical characteris-

tics of GBS associated with SARS-CoV-2 vaccination and the 

IGOS study cohort (Table 4) [18]. Limb weakness (quadripa-

resis/paraparesis/bi-brachial/monoparesis) was seen in 

826/924 (89.4%) in the IGOS study cohort. In contrast, it was 

seen in 70/89 patients (78.65%) with GBS associated with 

vaccination (p=0.002). Facial weakness, unilateral or bilater-

al, was seen in 48/90 patients (53.2%) with GBS associated 

with vaccination, whereas it was seen in 286/922 patients 

(31%) in the IGOS study cohort (p<0.0001). Sensory symp-

toms or signs were seen in 65/84 patients (77.4%) with vacci-

nation GBS. In contrast, it was in 543/890 (59%) in the IGOS 

study cohort (p=0.001). The other GBS variants were more 

represented in patients with GBS linked to vaccination 

against SARS-CoV-2 when compared to patients in the IGOS 

study cohort (24/100 [24%] versus 42/744 [6%], p<0.01). Axo-

nal neuropathy (AMAN/AMSAN) was the electrophysiologi-

cal subtype in 16/83 patients (19.28%) with GBS linked to 

vaccination against SARS-CoV-2, and it was 71/745 (10%) in 

the IGOS study cohort (p=0.01). At the last follow-up, the 

GBS outcome scale was between 3 and 5 in 34/82 patients 

(42.5%) with GBS linked to vaccination against SARS-CoV-2 

when compared to 129/556 (23.2%) in the IGOS study cohort 

(p<0.01).

Discussion

There were 100 patients with GBS linked to SARS-CoV-2 vac-

cination during the study period. Most patients (84%) were 

from high and upper-middle-income countries. There was 

no representation from low-income countries. The median 

age was 59 years (IQR, 48–69 years), and males were 53. The 

lower representation of younger age groups may be related to 

the vaccination practices prevalent during the study period. 

GBS linked to SARS-CoV-2 vaccination has been reported 

with all types of vaccines. In two-thirds of patients (68%), it 

followed the non-replicating viral vector vaccine. Symptoms 

of GBS developed after the first dose of the vaccine in 80% of 

patients. The time interval from vaccination to GBS symp-

toms onset was 11 days (range, 8–14 days).

  This systematic review characterizes the clinical character-

istics of GBS linked to vaccination against SARS-CoV-2. Of 

the 100 patients identified, 67% fulfilled level 1 and level 2 of 

the Brighton criteria. Limb weakness with areflexia or hypo-

reflexia was the commonest presenting feature, followed by 

sensory symptoms or signs, unilateral or bilateral facial weak-

ness, and dysautonomia. Motor-sensory was the commonest 

clinical subtype, and variants accounted for 24% of patients. 

AIDP was the commonest electrophysiological subtype. Se-

Characteristic Value

Anti-ganglioside antibodies (n=51) 8 (15.7)
Therapy (n=100)

Intravenous immunoglobulin alone 56 (56)
Plasma exchange alone 4 (4)
Intravenous immunoglobulin and plasma exchange 8 (8)
Steroids alone 4 (4)
Steroids and intravenous immunoglobulin 5 (5)
None 10 (10)
Not available 13 (13)

GBS outcome score (n=82)
0 (Normal) 11 (13.4)
1 (Minimal symptoms but able to run) 22 (26.8)
2 (Unable to run) 13 (15.9)
3 (Unable to walk independently) 12 (14.6)
4 (Chair or bed bound) 19 (23.2)
5 (Ventilated) 3 (3.7)
6 (Death) 2 (2.4)
≤2 (Able to walk independently) 46 (56.1)
≥3 (Unable to walk independently) 36 (43.9)

Values are presented as mean±standard deviation, number, or median (interquartile 
range). Data is not uniformly available for each patient leading to separate ‘N’ 
(number in the parentheses) for each characteristic.
mRNA, messenger RNA; GBS, Guillain-Barré syndrome; AIDP, acute inflammatory 
demyelinating polyneuropathy; AMSAN, acute motor sensory axonal neuropathy; 
AMAN, acute motor axonal neuropathy; EGRIS, Erasmus GBS Respiratory Insufficiency 
Score; MRC, Medical Research Council; CSF, cerebrospinal fluid.

Table 2. Continued
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Table 3. Comparison between GBS associated to SARS-CoV-2 vacci-
nation and post-COVID-19 GBS cohort

Variable
Present 

study 
(n=100)

Post-
COVID-19 

GBS cohort 
(n=61)

p-value

Age (yr)       59 (48–69) 57 (49–70)
Male 53/100 (53) 42/61 (68.9) 0.04
Time interval between antecedent 

event and GBS
   11 (8–14) 14 (9–20)

Clinical features
Motor symptoms 70/89 (78.65) 53/61 (86.88) 0.19
Quadriparesis 48/89 (54) 30/61 (49.2) 0.56
Paraparesis 17/89 (19.1) 23/61 (37.7) 0.01
Upper limb weakness only 3/89 (3.4) - -
Monoparesis 2/89 (2.2) - -
No weakness 19/89 (21.3) - -
Sensory symptoms or deficits 65/84 (77.4) 18/61 (29.5) <0.0001
Pain 32/75 (42.7) 9/61 (14.8) 0.0004
Areflexia/hyporeflexia 66/72 (91.7) - -
Facial palsy 48/90 (53.3) 18/61 (29.5) 0.0039
Bulbar palsy 15/90 (16.7) 11/61 (18.0) 0.83
Oculomotor weakness 11/90 (12.2) - -

Clinical subtype
Sensorimotor 68/100 (68) 42/61 (68.9) 0.90
Pure motor 3/100 (3) 4/61 (6.6) 0.27
MFS 4/100 (4) 7/61 (11.5) 0.06
MFS-GBS overlap 1/100 (1) - -
Others (PCB, pure sensory, ataxia, 

or other variants)
24/100 (24) 8/61 (13.1) 0.09

Electrophysiological subtype
Axonal (AMAN/AMSAN) 16/83 (19.28) 11/53 (21) 0.80
AIDP 51/83 (61.4) 40/53 (75.5) 0.08
Normal 8/83 (9.6) - -
Inconclusive 8/83 (9.6) 2/53 (3.8) 0.20
Inexcitable - - -

Brighton’s collaboration level of certainty
Level 1 47/100 (47) 41/61 (67.2) 0.01
Level 2 20/100 (20) 17/61 (27.9) 0.24
Level 3 7/100 (7) 3/61 (4.9) 0.59
Level 4 26/100 (26) - -

Clinical severity at nadir
Dysautonomia 20/85 (23.5) - -
Respiratory insufficiency 25/100 (25) 17/56 (30.4) 0.46
MRC sum score at nadir 48 (30–58.5) -
Hughes grade ≤2 16/69 (23.1) - -
Hughes grade ≥3 53/69 (76.9) - -
Albumino-cytological dissociation 65/78 (83.3) 42/52 (80.8) 0.71
CSF protein 100.65 (70–167) -
Anti-ganglioside antibodies 8/51 (15.7) 1/26 (3.9) 0.13

Variable
Present 

study 
(n=100)

Post-
COVID-19 

GBS cohort 
(n=61)

p-value

GBS specific treatment
IVIG 64/87 (73.6) 51/55 (92.7) 0.004
PLEX 12/87 (13.8) 4/55 (7.3) 0.23
IVIG & PLEX 8/87 (9.2) 2/55 (3.6) 0.20

GBS outcome scale at last follow-up
≤2 46/82 (56.1) 34/61 (65.3) 0.26
3–5 34/82 (42.5) 16/61 (30.7) 0.15

Values are presented as median (interquartile range) or number. Data is not uniformly 
available for each patient leading to separate ‘N’ (number in the parentheses) for 
each parameter. Statistically significant results are marked in bold.
GBS, Guillain-Barré syndrome; SARS-CoV-2, severe acute respiratory syndrome 
coronavirus 2; COVID-19, coronavirus disease 19; MFS, Miller-Fisher syndrome; 
PCB, pharyngo-cervico-brachial; AMAN, acute motor axonal neuropathy; AMSAN, 
acute motor sensory axonal neuropathy; AIDP, acute inflammatory demyelinating 
polyneuropathy; MRC, Medical Research Council; CSF, cerebrospinal fluid; IVIG, 
intravenous immunoglobulin; PLEX, plasma exchange.

(Continued on next page) 

Table 3. Continued

vere disease (Hughes grade was ≥3) was noted in 76.9%, and 

25% required mechanical ventilation. Significantly more pa-

tients with GBS linked to non-replicating virus vector vaccine 

had pain as the clinical feature, and patients who received 

the mRNA vaccine had more severe disease (Hughes stage 

≥3). Pain is a very disabling symptom often seen GBS. Patho-

physiology of pain in GBS is largely unknown. It is probably 

radiculitis, inflammatory factors, and spontaneous abnormal 

activity in sensory nerve afferents. This isolated finding needs 

more studies for validation.

  Comparison between patients in the IGOS study cohort 

and the post-COVID-19 vaccine GBS cohort showed more 

frequent sensory symptoms or signs and facial palsy in the 

latter. Other GBS variants and axonal forms (AMAN/AMSA) 

were more frequent in patients with the latter than the for-

mer. GBS linked to vaccination against SARS-CoV-2 was as-

sociated with poor outcomes compared to the two other 

forms of GBS.

  Ten patients received no treatment, and details were not 

available in 13 patients. Of the remaining 77 patients, 68 re-

ceived evidence-based treatments: IVIG, plasmapheresis, or 

both. Ten patients received intravenous methylprednisolone 

and oral steroids or oral steroids alone. There were two 

deaths. GBS linked to vaccination against SARS-CoV-2 is as-

sociated with poor outcomes. In this systematic review, two 

patients required long-term ventilation, and 31 (37.8%) were 

either unable to walk independently or chair or bedbound.
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Table 4. Continued

Variable Present study 
(n=100)

IGOS study 
cohort (n=925) p-value

IVIG 64/87 (73.6) 669/909 (73.6) 1.0
PLEX 12/87 (13.8) 62/909 (6.8) 0.01
IVIG & PLEX 8/87 (9.2) - -

GBS outcome scale at last follow-up
≤2 46/82 (56.1) 427/556 (76.8) <0.01
3–5 34/82 (42.5) 129/556 (23.2) <0.01

Values are presented as median (interquartile range) or number. Data is not uniformly 
available for each patient leading to separate ‘N’ (number in the parentheses) for 
each parameter. Statistically significant results are marked in bold.
GBS, Guillain-Barré syndrome; SARS-CoV-2, severe acute respiratory syndrome 
coronavirus 2; IGOS, International GBS Outcome Study; MFS, Miller-Fisher syndrome; 
PCB, pharyngo-cervico-brachial; AMAN, acute motor axonal neuropathy; AMSAN, 
acute motor sensory axonal neuropathy; AIDP, acute inflammatory demyelinating 
polyneuropathy; MRC, Medical Research Council; CSF, cerebrospinal fluid; IVIG, 
intravenous immunoglobulin; PLEX, plasma exchange.

Table 4. Comparison between GBS associated to SARS-CoV-2 vacci-
nation cohort and IGOS study cohort

Variable Present study 
(n=100)

IGOS study 
cohort (n=925) p-value

Age (yr) 59 (48–69) 51 (33–64)
Male 53/100 (53) 552/925 (59.7) 0.19
Time interval between 

antecedent event and GBS
11 (8–14) -

Clinical features
Motor symptoms 70/89 (78.65) 826/924 (89.4) 0.002
Quadriparesis 48/89 (54) 677/924 (73) 0.0002
Paraparesis 17/89 (19.1) 105/924 (11) 0.023
Upper limb weakness only 3/89 (3.4) 19/924 (2) 0.38
Monoparesis 2/89 (2.2) 10/924 (1) 0.30
No weakness 19/89 (21.3) 98/924 (11) 0.0042
Sensory symptoms or deficits 65/84 (77.4) 543/890 (59) 0.0010
Pain 32/75 (42.7) 506/923 (55) 0.039
Areflexia/hyporeflexia 66/72 (91.7) 800/920 (87) 0.24
Facial palsy 48/90 (53.3) 286/922 (31) <0.0001
Bulbar palsy 15/90 (16.7) 234/922 (25) 0.07
Oculomotor weakness 11/90 (12.2) 139/922 (15) 0.47

Clinical subtype
Sensorimotor 68/100 (68) 453/744 (61) 0.17
Pure motor 3/100 (3) 170/744 (23) <0.01
MFS 4/100 (4) 40/744 (5) 0.66
MFS-GBS overlap 1/100 (1) 39/744 (5) 0.07
Others (PCB, pure sensory, 

ataxia, or other variants)
24/100 (24) 42/744 (6) <0.01

Electrophysiological subtype
Axonal (AMAN/AMSAN) 16/83 (19.28) 71/745 (10) 0.01
AIDP 51/83 (61.4) 390/745 (52) 0.10
Normal 8/83 (9.6) 49/745 (7) 0.38
Inconclusive 8/83 (9.6) 215/745 (29) 0.0002
Inexcitable - 20/745 (3) -

Brighton’s collaboration level of certainty
Level 1 47/100 (47) - -
Level 2 20/100 (20) - -
Level 3 7/100 (7) - -
Level 4 26/100 (26) - -

Clinical severity at nadir
Dysautonomia 20/85 (23.5) 228/924 (25) 0.75
Respiratory insufficiency 25/100 (25) 176/925 (19) 0.15
MRC sum score at nadir 48 (30–58.5) 44 (25–53)
Hughes grade ≤2 16/69 (23.1) 172/815 (21.1) 0.69
Hughes grade ≥3 53/69 (76.9) 643/815 (78.9) 0.69
Albumino-cytological 

dissociation
65/78 (83.3) 538/823 (67) 0.003

CSF protein 100.65 (70–167) 98 (59–184)
Anti-ganglioside antibodies 8/51 (15.7) - -

GBS specific treatment

(Continued on next page) 

GBS has been described following vaccination against many 

infections [71]. The available evidence for such a causal rela-

tionship is not convincing. Biologically it is plausible that a 

vaccine can cause an immune attack on any component of 

the peripheral nerve through molecular mimicry. However, 

there is no known homology between SARS-CoV-2 surface 

epitopes and peripheral nerve tissue [72]. This systematic re-

view suggests distinct differences in clinical features between 

GBS associated with vaccination against SARS-CoV-2 and 

post-COVID-19 GBS, as well as GBS in the IGOS study cohort. 

Sensory symptoms and signs and unilateral or bilateral facial 

palsy were frequently noted in patients with GBS associated 

with vaccination against SARS-CoV-2. Axonal (AMAN/AM-

SAN) electrophysiological subtype was more common in the 

GBS associated with vaccination against SARS-CoV-2 and as-

sociated with poor outcomes. These findings suggest that 

vaccine-induced peripheral nerve pathology is more severe 

and has smaller fiber involvement. The exact explanation for 

these observations is speculative; maybe the antigen compo-

sition in the vaccine is different.

  Concerns about the increased association of GBS with vac-

cines have existed since the 1976 swine influenza vaccine 

campaign (1 GBS per 100,000 vaccinations) in the United 

States [73,74]. In a large retrospective study, Baxter et al. [75] 

found no evidence of an increased risk of GBS following vac-

cines. Globally, a mass vaccination campaign is on to control 

COVID-19 caused by SARS-CoV-2 infection using different 

types of vaccinations, mRNA, non-replicating virus vectors 

and inactivated whole virus. There has been no evidence of 
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an increased risk of GBS from the mass vaccination program 

COVID-19 worldwide [76]. However, GBS risk following COV-

ID-19 vaccination appears to be lower than what was except-

ed from other respiratory virus vaccination [77]. The Mexican 

study showed an overall incidence of 1.19/1,000,000 vaccina-

tions against SARS-CoV-2 infection (95% CI, 0.97–1.45), with 

incidence higher among Ad26.COV2-S (3.86/1,000,000 vacci-

nations; 95% CI, 1.50–9.93). However, in this study, of the 97 

patients with GBS observed, 21 patients (21.6%) had other 

potential predisposing risk factors for GBS [4].

  This review has three main strengths. First, we have fol-

lowed a comprehensive search strategy and rigorous inclu-

sion and exclusion criteria adhering to the revised PRISMA 

guidelines. Second, more than 95% of the case studies in-

cluded had good quality. The non-vaccination GBS cohorts 

used for comparison were representative of all ages, gender, 

and ethnicity. However, this review also has limitations. First, 

we know the lack of representation from low-income coun-

tries in the vaccination cohort. Second, including a few case 

series with limited clinical details may have affected the re-

sults. Third, EGRIS and MRC sum scores were calculated 

based on the clinical features described if they were not men-

tioned in the text. This could have been erroneous.

  In conclusion, the study population represents worldwide 

and ethnic groups except for low-income countries. There 

are distinct differences in clinical characteristics in patients 

with GBS associated with SARS-CoV-2 vaccination compared 

to patients with GBS due to other predisposing risk factors. 

Unilateral or bilateral facial weakness and sensory symptoms 

at presentation were more common in patients with GBS as-

sociated with SARS-CoV-2 vaccination. The outcomes were 

poor in patients with GBS associated with SARS-CoV-2 vacci-

nation.
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