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Abstract 

The association between COVID-19 vaccination and Guillain-Barré syndrome (GBS) has been 

previously investigated with inconsistent results, largely due to limited data and lack of concurrent 

controls. To address this problem, a large longitudinal cohort study was conducted using National 

COVID Cohort Collaborative (N3C) data. While COVID-19 infection was associated with increased 

GBS occurrence, COVID-19 vaccination was associated with significantly reduced GBS risk 

relative to unexposed (unvaccinated and uninfected) control, corresponding to a 61% lower 30-day 

risk (incidence risk ratio: IRR = 0.39, P < 0.01), consistent with multivariable Cox regression 

showing a similar reduction (adjusted hazard ratio: aHR = 0.41, P < 0.01). This protective 

association was observed only among recipients of mRNA vaccines (BNT162b2: IRR = 0.38, P < 

0.01; mRNA-1273: IRR = 0.24, P < 0.01), but not among recipients of adenoviral-vector vaccines 

(IRR = 1.38, P > 0.05). Prior COVID-19 vaccination also reduced infection-associated GBS risk. 

Additional factors associated with GBS risk included sex, vaccine dose, and pre-existing 

comorbidities such as stroke, neurological disorders, and autoimmune diseases. Overall, our N3C 

large-scale study provides evidence that COVID-19 mRNA vaccination reduces GBS risk, 

supporting the safety profile of mRNA vaccines and warranting further mechanistic investigation. 
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Introduction  

The emergence of SARS-CoV-2 and the ensuing COVID-19 pandemic triggered a global public 

health crisis, leading the World Health Organization to declare a Public Health Emergency of 

International Concern on January 30, 2020.1 The urgent need to control the pandemic accelerated 

the development and deployment of COVID-19 vaccines, including novel mRNA and adenoviral 

vector platforms, which demonstrated high efficacy and safety in large randomized clinical trials.2,3 

However, rare adverse events may not be captured in these trials, making robust post-marketing 

surveillance essential for evaluating real-world vaccine safety.4,5 

Amid the global COVID-19 vaccination campaign, concerns arose about rare but serious 

neurological complications, including Guillain–Barré syndrome (GBS),6 a potentially life-threatening 

polyradiculoneuropathy characterized by rapidly progressive weakness and sensory deficits. While 

GBS is rare, it can be life-threatening and debilitating and has historically been associated with 

both infections and certain vaccines.7-9 GBS incidence increased during the pandemic, with 

COVID-19 associated cases reported to be more severe than non-COVID-related cases.10-13 Case 

reports have also documented GBS following both mRNA and adenoviral vector COVID-19 

vaccinations in the early stage of pandemic. 14-18 However, evidence regarding the relationship 

between COVID-19 vaccination and GBS remains inconsistent. Pharmacovigilance data from 

surveillance systems such as the Vaccine Adverse Event Reporting System (VEARS) or VigiBase 

have identified a potential increase in GBS risk following adenoviral vector vaccines, including 

Ad26.COV2.S and ChAdOx1 nCoV-19, studies evaluating mRNA vaccines have generally found 

minimal or no excess risk as they compared the incidence of GBS associated with mRNA vs. 

adenoviral-vector vaccination.19-24 But VAERS is a passive, self-reported adverse event 

surveillance system that lacks a well-defined denominator, limiting its ability to estimate incidence 

rates or establish causal associations. It has been suggested that GBS incidence following the 
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Pfizer-BioNTech mRNA vaccine was consistent with expected background rates; however, this 

finding should be interpreted cautiously because the background incidence of GBS among 

unvaccinated individuals during the COVID-19 pandemic had not yet been well characterized at 

the time of the study was conducted.25 Furthermore, a nested case control study involving 76 

patients with GBS and 760 matched controls has suggested that mRNA vaccines may confer a 

protective effect against GBS, potentially through reducing the risk or severity of COVID-19 

infection.26 These divergent findings have contributed to ongoing uncertainty regarding COVID-19 

vaccines associations with GBS. 

The inconsistent results are likely due to multiple methodology limitations. Due to limited available 

clinical data during the early phase of the pandemic for emergence of a novel virus, previous 

studies on COVID-19 vaccination associated GBS risk primarily relied on comparisons between 

vaccine platforms and did not account for differences in vaccine effectiveness in preventing 

COVID-19 infection.22-24 This is an important limitation, as differences in vaccine efficacy may 

introduce confounding by competing risk, as recipients of lower-efficacy vaccines are more likely to 

experience breakthrough COVID-19 infection, and the failure to account for participates with 

infection in these studies may bias the results, given that infection itself is a trigger for GBS.2-4, 10-13 

Additionally, many studies relied on comparisons with historical background rates rather than 

contemporaneous unvaccinated control groups and did not account for temporal differences in 

SARS-CoV-2 circulation or prior vaccination of COVID-19 infection.22-24 A further limitation is that 

most studies examined only narrow risk windows like 21, 42 days rather than a longitudinal time-

to-event framework to fully capture the associations.21-28 

To address these gaps, we utilized data from the National Clinical Cohort Collaborative (N3C), one 

of the largest and most representative longitudinal electronic health record (EHR) databases in the 

United States, covering the period from December 1, 2020, to November 1, 2024.29,30 To better 
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isolate vaccine-attributable risk, we excluded GBS cases preceded by COVID-19 infection and 

those occurring within the follow-up windows and applied a time-to-event framework with 

concurrent unvaccinated control. Our objectives were to characterize the incidence and clinical 

profile of post-vaccination GBS, compare risk across vaccine platforms, and evaluate whether prior 

vaccination modifies GBS risk following subsequent COVID-19 infection, thereby generating 

evidence-based insights to inform vaccine safety surveillance and public health decision-making.  

Results 

Study Population 

The study included 8,474,761 adults, comprising 3,880,554 individuals in the COVID-19 

vaccination group, 4,217,359 in the COVID-19 infection group, and 376,848 in the control group 

(Table 1). Among vaccinated individuals, 83.03% received mRNA vaccines, 5.03% received 

adenovector vaccines, and 11.94% received other vaccine types. A total of 56 GBS cases were 

identified in the vaccination group (incidence rate: 1.44 per 100,000 persons; 95% CI: 1.06–1.82), 

compared with 336 cases in the COVID-19 infection group (incidence rate: 7.97 per 100,000 

persons; 95% CI: 7.13–8.87) and 14 cases in the control group (incidence rate: 3.71 per 100,000 

persons; 95% CI: 2.02–6.14) (see Figure 1).  

Table 1: Baseline Characteristics of Patients with COVID-19 vaccination, infection and 
control groups from December 11, 2020 to November 1, 2024 in N3C 

  

COVID-19 

Vaccination  

(N=3,880,554) 

N (%) 

  

COVID-19 infection 

(N=4,217,359) 

N (%) 

  

Unexposed Control*  

(N=376,848) 

N (%) 

  

Vaccination 

vs control 

P value* 

  

Infection 

vs. control 

P value* 

Age, mean (SD) 52.67 (18.61) 48.25 (18.36) 52.55 (18.87) 0.0002 <0.0001 

Age category 

All rights reserved. No reuse allowed without permission. 
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. 

The copyright holder for this preprintthis version posted July 6, 2026. ; https://doi.org/10.64898/2026.07.02.26357163doi: medRxiv preprint 

https://doi.org/10.64898/2026.07.02.26357163


 

7 
 

  <30 543,120 (14.0) 808,109(19.2) 55,605 (14.8) <0.001 <0.001 

  30-49 1,136,763 (29.3) 1,461,961 (34.7)  105,459 (28.0)   

  50-64 984,912 (25.4) 999,252 (23.7) 95,900 (25.4)   

  65-90 1,215,759 (31.3) 948,037 (22.5) 119,884 (31.8)    

Race 

  White 2,882,840 (67.7) 2,800,374 (66.4) 275,646 (73.1) <0.001 <0.001 

  Black 604,574 (14.2)  568,707 (13.5) 360,98 (9.6)    

  Asian 176,638 (4.9)  119,142 (2.8) 11,495 (3.1)   

  Other 156,617 (4.1)  247,265 (5.9) 22,932 (6.1)   

  Unknown 437,733 (10.3)  481,871 (11.4) 30,677 (8.1)   

Gender 
  Female 2,520,097 (59.2) 2,298,679 (54.5) 226,214 (60.0) <0.001 <0.001 

  Male 1,676,781 (39.4) 1,789,066 (42.4) 149,347 (39.6)    

  Unknown 60,524 (1.4)  129,613 (3.1) 1,287 (0.3)    

Ethnicity 
  Hispanic or Latino 449,140 (13.1)  468,522 (11.1) 39,661 (10.5) <0.001 <0.001 

  Not Hispanic or Latino 3,184,703 (82.1) 3,210,958 (76.1) 306,382 (81.3)   

  Unknown 246,711 (6.7)  537,879 (12.8) 30,805 (8.2)   

Comorbidities      

  AKI 79,783 (2.1) 72,377 (1.7)  11,617 (3.1) <0.001 <0.001 

  Hypertension                         910,539 (23.5) 690,793 (16.4)        109,363 (29.0) <0.001 <0.001 

  Diabetes mellitus 425,253 (11.0)   339,091 (8.0) 46,531 (12.3)  <0.001 <0.001 

  Heart failure 133,399 (3.4) 110,702 (2.6)  16,230 (4.3)  <0.001 <0.001 

  Cardiovascular disease 489,555 (12.6)  396,328 (9.4)   64,116 (17.0)  <0.001 <0.001 

  Obesity 380,365 (9.8)  319,693 (7.6) 45,803 (12.2)  <0.001 <0.001 

  Sepsis  33,121 (0.9) 35,806 (0.8) 4,822 (1.3) <0.001 <0.001 

  Kidney failure  26,138 (0.7) 28,358 (0.7) 5,827 (1.5)  <0.001 <0.001 

  Hypothyroidism  253,080 (6.5) 190,783 (4.5)  33,480 (8.9)  <0.001 <0.001 
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  Asthma  232,228 (6.0)  190,031 (4.5)  28,084 (7.5)  <0.001 <0.001 

  COPD  130,807 (3.4) 100,348 (2.4) 13,796 (3.7) <0.001 <0.001 

  Hyperlipidemia  782,497 (20.2) 581,232 (13.8) 102,158 (27.1)  <0.001 <0.001 

  Stroke  70,000 (1.8) 53173 (1.3) 8,230 (2.2)  <0.001 <0.001 

  Cancer  313907 (8.1)  228,177 (5.4) 49,420 (13.1)  <0.001 <0.001 

  Leukemia  2,500 (0.1)  2,516 (0.1) 654 (0.2) <0.001 <0.001 

  Neurological disorder  445,550 (11.5)  364,851 (8.7)  60,741 (16.1) <0.001 <0.001 

  Autoimmune disease  174,582 (4.5)  139,544 (3.3)    26,033 (6.9)  <0.001 <0.001 

Vaccine type 

  mRNA 3,222,319 (83.03)       

  Adenoviral Vector 195,306 (5.03)       

  Other/Unknown^ 462,929 (11.94)         

* Comparisons are made between the COVID-19 group or COVID-19 vaccination group with the negative control group 
using t-tests for continuous variables and Chi-square tests for categorical variables. ^ Types of COVID-19 vaccine were 
not reported. Abbreviation: GBS, Guillain-Barré Syndrome. 
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Figure 1: Flowchart of Development of Analysis Cohorts Based on Initial COVID-19 Antigen 
Exposure. The study participants were categorized into three groups based on their initial exposure to 
COVID-19 antigens: the vaccination group, the infection group, and the control group without any vaccination 
or infection during the period from December 11, 2020 to November 1, 2024. The vaccine group: Those who 
received COVID-19 vaccines were included, after excluding any preceded infection or follow-up period 
infection; The infection group: Those who were confirmed with COVID-19 infection after December 11, 2020 
were included, after excluding any preceded vaccination or follow-up period vaccination. The control group: 
Those who took well-care visits after December 11, 2020 were included, after excluding any preceded 
vaccination and infection or follow-up period vaccination and infection. Abbreviation: GBS, Guillain-Barré 
Syndrome. 

Association Between COVID-19 Vaccination and Risk of GBS 

The time-to-event analysis revealed that the risk of developing GBS was significantly higher in the 

COVID-19 infection group than in either the vaccination (incidence risk ratio: IRR = 6.01, 95% CI, 

4.54-7.97, P < 0.0001, Supplementary Figure 1) or the control group (IRR = 2.34, 95% CI, 1.37-

3.98, P = 0.004, Supplementary Figure 1). However, during the 30-day follow-up period, COVID-19 
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vaccination was associated with a significantly lower risk of GBS compared with the unexposed 

control group (IRR = 0.39; 95% CI, 0.22–0.70; P = 0.001; Figure 2 and Supplementary Figure 1). 

To further evaluate the robustness of the observed association and address potential healthy-user 

bias and residual confounding, we performed multivariable Cox proportional hazards regression 

analyses to estimate the association between COVID-19 vaccination and the risk of GBS after 

adjustment for potential confounders. Covariates included age, sex, race, ethnicity, prior 

healthcare utilization, and pre-existing comorbidities. This allowed us to assess the independent 

association between COVID-19 vaccination and GBS risk while accounting for demographic 

characteristics and underlying health conditions that could influence the outcome. In multivariable 

Cox regression analyses, COVID-19 vaccination remained independently associated with a lower 

risk of GBS after adjustment for potential confounders (aHR, 0.41; 95% CI, 0.23–0.75). These 

findings were consistent with the primary analysis and further support an association between 

COVID-19 vaccination and reduced GBS risk. 

Given the potential for misclassification bias due to undetected COVID-19 cases within the 

pandemic-unexposed control group, a historical pre-pandemic control group was included as an 

additional comparator. The protective association between COVID-19 vaccination and reduced 

GBS risk remained consistent when this comparator was used: compared with the historical pre-

pandemic control group, vaccinated individuals had a significantly lower risk of GBS (IRR = 0.41; 

95% CI, 0.22–0.74; P = 0.0025; Figure 2c and Supplementary Figure 1). Notably, no significant 

difference in GBS incidence was observed between the pandemic and pre-pandemic controls 

(Figure 2d), supporting the stability of baseline GBS risk across study periods. This suggests that 

the observed reduction in GBS risk among vaccinated individuals is unlikely to be explained by 

temporal trends or background fluctuations in GBS incidence. 
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a                                                                              b 

  
c                                                                              d 
 

  
 
Figure 2: Association Between COVID-19 Vaccination and Risk of GBS Within 30 Days of 
Vaccination. (a) Kaplan–Meier curves representing the cumulative incidence of GBS within 30 days post-
exposure across four groups: vaccination (red curve), infection (green curve), pandemic control (blue curve), 
and pre-pandemic control (light blue curve). (b) Cumulative curves representing the GBS diagnosis within 30 
days after COVID-19 vaccination, compared with the pandemic (contemporaneous) control group without 
documented COVID-19 infection or vaccination in the primary analysis. (c) Cumulative curves representing 
GBS diagnosis within 30 days after COVID-19 vaccination compared with pre-pandemic controls (well-care 
visits between January 2018 and January 2020). (d) Cumulative curves representing GBS diagnosis 
comparing unexposed pandemic control with pre-pandemic control. The x-axis represents days from index 
date, and the y-axis indicates the probability of developing GBS as a percentage. Statistical significance was 
assessed using a Log-rank test. Abbreviation: GBS, Guillain-Barré Syndrome. 
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Time- and Dose-Dependent Association Between COVID-19 

Vaccination and Risk of GBS 

Secondary analyses were conducted to assess the robustness of the findings by stratifying results 

according to follow-up duration and vaccine doses. Follow-up duration was examined to determine 

whether GBS risk differed across distinct risk windows after vaccination, while vaccine doses 

analyses assessed potential dose–response relationships. The protective association between 

COVID-19 vaccination and GBS remained statistically significant within 60 days (aHR = 0.56; 95% 

CI, 0.34–0.93; P = 0.0244). However, by 90 days, the association was no longer statistically 

significant (aHR = 0.66; 95% CI, 0.42–1.04; P = 0.0743), suggesting a time dependent effect of 

COVID-19 vaccination on the risk of GBS, possibly due to the waning vaccine-induced immunity. 

The effect across different follow-up periods is shown in Supplementary Figure 2. Furthermore, the 

first vaccine dose was associated with a reduced risk of GBS (IRR = 0.39; 95% CI, 0.22–0.70; P = 

0.001, Supplementary Figure 3), while the second dose was associated with an even lower risk 

(IRR = 0.21; 95% CI, 0.11–0.40; P < 0.0001, Supplementary Figure 3), both compared with the 

unexposed control group (Figure 3). In addition, a significant difference was observed between the 

first and second doses (Figure 3d). These findings suggest a potential dose-dependent association 

between COVID-19 vaccination and lower GBS risk during the 30-day follow-up period. 
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a                                                                           b 

  

c                                                                           d 

   

Figure 3: Association of COVID-19 Vaccination Doses with Risk of GBS During the 30-Day Follow-Up 
Period (a) Kaplan–Meier curves representing the 30-day cumulative incidence of GBS following the first and 
second COVID-19 vaccine doses (b–c) Comparative analysis of the cumulative incidence of GBS within 30 
days following the first (b) or second (c) dose of COVID-19 vaccination compared with the control group. (d) 
Cumulative curves representing GBS diagnosis within 30 days following the first and second doses of 
COVID-19 vaccination. The x-axis represents days from index date, and the y-axis indicates the probability 
of developing GBS as a percentage. Statistical significance is represented by Log-rank P-values. 
Abbreviation: GBS, Guillain-Barré Syndrome. 
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Risk of GBS Associated with Different COVID-19 Vaccine Platforms 

Within the N3C data Enclave, three primary COVID-19 vaccines were administered: the Johnson & 

Johnson/Janssen Ad26.COV2.S adenoviral vector vaccine, the Pfizer-BioNTech BNT162b2 mRNA 

vaccine, and the Moderna mRNA-1273 vaccine. Given the heterogeneity of COVID-19 vaccine 

platforms, we further aimed to evaluate which vaccine(s) contributed to the observed lower risk of 

GBS. Our analysis revealed a significantly decreased risk of GBS following COVID-19 mRNA 

vaccination compared with both unexposed control and the adenoviral vector vaccination group 

(Figure 4; Supplementary Figures 4 and 5). In contrast, no significant difference in GBS risk was 

observed between the adenoviral vector vaccine and the unexposed control group (Figure 4d; 

Supplementary Figure 5). These findings indicate a clear difference in GBS risk by COVID-19 

vaccine platform, with a significant protective association observed exclusively for mRNA vaccines. 

Consistently, both mRNA vaccines were associated with a significantly reduced GBS risk 

compared with unexposed control: the Pfizer-BioNTech vaccine (IRR = 0.38, 95% CI, 0.20–0.71, P 

= 0.00023) and the Moderna vaccine (IRR = 0.24, 95% CI, 0.10–0.55, P = 0.0018) (Figure 4; 

Supplementary Figure 5). 
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a                                                                            b 

     
 
                                                               
c                                                                           d 

   
  
Figure 4: Association of GBS Risk with Different COVID-19 Vaccine Platforms and Manufacturers. (a) 
Kaplan–Meier curves representing the cumulative incidence of GBS within 30 days following COVID-19 
mRNA or adenoviral vector vaccination. (b) Cumulative incidence of GBS following COVID-19 Pfizer mRNA 
vaccination compared with unexposed control. (c) Cumulative incidence of GBS following COVID-19 
Moderna mRNA vaccination compared with unexposed control. (d) Cumulative incidence of GBS following 
adenoviral vector vaccination (J&J) compared with unexposed control. The x-axis represents days from 
index date, and the y-axis indicates the probability of developing GBS as a percentage. Statistical 
significance is represented by Log-rank P-values. Abbreviation: GBS, Guillain-Barré Syndrome. 
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To further control for potential confounding factors from co-administration of other vaccines, such 

as the HPV and influenza vaccines, we conducted a sensitivity analysis by excluding individuals 

who received co-administration of other vaccines alongside the COVID-19 vaccine. In this 

analysis, the COVID-19 vaccination alone was associated with a significantly reduced risk of GBS 

(IRR = 0.40, 95% CI, 0.22-0.72, P = 0.0012, Supplementary Figures 3, 6). These findings were 

consistent with the primary analysis with a slightly lower IRR after excluding individuals who 

received co-administered other vaccines. 

Association of Prior COVID-19 Vaccination with the Risk of 

Infection-Related GBS 

Given the observed association between COVID-19 infection and increased GBS risk, we next 

evaluated whether prior vaccination mitigated GBS risk among infected individuals. Prior COVID-

19 vaccination within 90 days before infection was associated with a significantly lower incidence 

of GBS compared with COVID-19 infection without prior vaccination (IRR = 0.38, 95% CI: 0.20–

0.74; P = 0.0031), suggesting a potential protective effect. Similar protective associations were 

observed among individuals vaccinated within 180 days (IRR = 0.45, 95% CI: 0.29–0.70; P = 

0.0002) and within 365 days before COVID-19 infection (IRR = 0.43, 95% CI: 0.31–0.59; P < 

0.0001). No significant differences in GBS risk were observed among the vaccination groups 

across the different time intervals examined. The effect across different prior-vaccination time 

periods is shown in Supplementary Figure 7. These findings suggest that COVID-19 vaccination 

substantially reduces the risk of infection-associated GBS, with protective effects lasting beyond 

the period of peak antibody-mediated immunity, consistent with previous reports.31 

Other Factors Associated with GBS Risk 
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The multivariate Cox model showed there were several comorbid conditions independently 

associated with increased risk of GBS, such as stroke, neurological disorders, and autoimmune 

diseases when we compare the COVID-19 vaccination vs. control groups (Figure 5). Moreover, 

males exhibited a higher risk compared to females, which is consistent with previous research.32 

No significant associations were observed for age, racial groups and different clinical visits in the 

multivariable analysis. In the comparison between COVID-19 infection and control groups, 

individuals aged 50-90 had a significantly higher GBS risk compared to those under 30 

(Supplementary Figure 8). Other variables showed similar associations as observed in the 

vaccination versus control groups.  
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Figure 5: Adjusted Hazard Ratio of GBS Risk Following COVID-19 Vaccination. The multivariable Cox 
proportional hazards (PH) model adjusted for age, gender, race, ethnicity, total healthcare visits and 
comorbidities, was used to compare the GBS risk between the vaccination and control groups. Study 
participants were categorized into two groups based on their initial COVID-19 vaccination status during the 
period from December 2020 to November 2024. Each row in the table corresponds to an independent 
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outcome, with the primary outcome evaluated over a 30-day follow-up period. Abbreviations: aHR, Adjusted 
hazard ratio; CI, confidence interval. 

 

Discussion 

In this large EHR-based cohort study, we found COVID-19 infection was associated with increased 

GBS risk, whereas COVID-19 mRNA vaccination, but not adenovector-based vaccination, was 

associated with a lower GBS risk compared with unexposed control. The observed temporal and 

dose-dependent relationship suggest a potential causal association between mRNA COVID-19 

vaccination and reduced GBS risk.33,34 

Our study is the first large-scale, systematically designed cohort study to provide robust evidence 

supporting a protective association between COVID-19 mRNA vaccination and the occurrence of 

GBS. Unlike previous studies, which primarily relied on comparisons among different COVID-19 

vaccine platforms or historical control groups,22-26 our study incorporated concurrent control group 

and excluded GBS cases related to COVID-19 infection.10-13 This approach more effectively 

controlled for background GBS incidence and differences in vaccine effectiveness against COVID-

19 infection, thereby reducing bias arising from differential infection risk across vaccination groups 

and the associated risk of infection-related GBS. As a result, it offers a more reliable assessment 

of the relationship between COVID-19 vaccination and GBS occurrence. On the other hand, GBS 

is a rare neurological disorder that occurs naturally in the population,7 which means passive 

surveillance systems can mistakenly attribute coincidental post-vaccination GBS cases to the 

vaccine itself. By incorporating a contemporary control group, our study was able to account for the 

background incidence of GBS in pandemic, allowing for a more accurate assessment of the 

independent effects of both COVID-19 infection and vaccination on GBS risk. 
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Furthermore, we found that prior COVID-19 vaccination markedly reduced the risk of GBS among 

individuals who later became infected with SARS-CoV-2, compared to infected individuals without 

prior vaccination. This protective association persisted within a year before infection, which is 

consistent with previous observations demonstrating that COVID-19 vaccination continues to 

reduce the risk of post-acute and immune-mediated sequelae following breakthrough COVID-19 

infection, even as protection against infection itself wanes.31These results suggest that COVID-19 

mRNA vaccines may offer dual protection by preventing COVID-19 infection, and consequently 

reducing associated GBS risk.8 

Our analyses showed that recipients of both BNT162b2 and mRNA-1273 had a significantly lower 

risk of GBS compared with both adenoviral vector vaccine recipients and unexposed control 

groups. Consistent with our observations, emerging evidence suggests that COVID-19 mRNA 

vaccines may confer a protective effect against GBS, potentially through reducing the risk or 

severity of COVID-19 infection.26 A nested case-control study from Israel found that COVID-19 

infection significantly increased the risk of GBS, whereas the Pfizer-BioNTech mRNA vaccine 

BNT162b2 appeared to be associated with a lower risk of GBS, although the association did not 

reach statistical significance.26 Similar to our study, that nested case-control study excluded 

COVID-19 infection as a confounder when evaluating the association between vaccination and 

GBS risk. In contrast, prior investigations reporting no alterations in GBS risk after COVID-19 

mRNA vaccination failed to account for COVID-19 infection status as a confounder, likely due to 

limited clinical information availability in the early stage of pandemic.25 As a result, the true safety 

differences among COVID-19 vaccines may have been obscured by confounding from SARS-CoV-

2 infection.22,23 

While a statistically significant association between recombinant viral vector vaccine Ad26.COV2.S 

and incident GBS within the 30-day risk window was not found, we observed a unique dynamic 
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trajectory of GBS occurrence during this period. Specifically, risk among Ad26.COV2.S recipients 

initially remained below that of the control group, crossed above it at around day 18, and remained 

elevated through day 30. The difference on day 30 did not reach statistical significance, likely 

owing to the limited sample numbers. Previous studies of Ad26.COV2.S have reported elevated 

GBS risk at day 21 post-vaccination, but those studies have relied on fixed observation time 

windows (e.g., day 21 or day 42) rather than tracking cumulative incidence over time, which may 

limit their ability to capture how GBS risk develops over time.22-24 Additionally, these studies did not 

exclude COVID-19 infection–related GBS cases. Given that the Janssen vaccine showed lower 

initial efficacy than mRNA platforms,2-4 recipients of Ad26.COV2.S vaccine were likely to have a 

higher vulnerability to breakthrough COVID-19 infections as immunity waned over time than those 

of COVID-19 mRNA vaccines. Thus, our study is the first to longitudinally evaluate this risk, 

revealing a previously unrecognized delayed crossover pattern in GBS risk following Ad26.COV2.S 

vaccination. 

The underlying biological mechanism by which COVID-19 mRNA vaccines may protect the 

vaccinees against GBS is unclear.35,36 Our findings suggest that multiple factors may contribute to 

this protective association. Prior COVID-19 vaccination was associated with reduced COVID-19 

infection associated GBS risk. In addition, sex and several pre-existing comorbidities, including 

stroke, neurological disorders and autoimmune diseases, were independently associated with GBS 

risk, suggesting that both demographic and clinical factors contribute to susceptibility following 

vaccination. Experimental studies suggest that the SARS-CoV-2 spike protein alone is unlikely to 

induce GBS, as repeated exposure in C57BL/6 mice did not produce detectable autoimmune 

responses.37 The absence of a consistent association between GBS and all COVID-19 vaccine 

platforms further weakens the hypothesis that the spike protein itself is the primary driver of 

disease. Instead, differences in innate and adaptive immune activation across vaccine platforms 

have been proposed as a more plausible explanation for heterogeneous findings. In particular, 

All rights reserved. No reuse allowed without permission. 
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. 

The copyright holder for this preprintthis version posted July 6, 2026. ; https://doi.org/10.64898/2026.07.02.26357163doi: medRxiv preprint 

https://doi.org/10.64898/2026.07.02.26357163


 

22 
 

adenoviral vector vaccines may elicit strong innate and adaptive immunogenicity, which has been 

hypothesized to contribute to immune-mediated neurological events in susceptible individuals.38-41 

In contrast, mRNA vaccines incorporate modified nucleosides, such as N1-methylpseudouridine, 

together with optimized delivery systems that enhance mRNA stability and antigen expression 

while attenuating innate immune sensing, thereby promoting robust adaptive immunity with 

reduced inflammatory activation.42-46 These immunological differences may partly account for the 

lower-than-expected incidence of GBS observed following COVID-19 mRNA-based vaccination. 

We did not observe an increased risk of GBS associated with adenoviral vector vaccination. 

Further studies are needed to elucidate underlying mechanisms. COVID-19 vaccination may also 

indirectly reduce GBS incidence by decreasing SARS-CoV-2 transmission and preventing 

infection-associated GBS.8 

Strengths and Limitations 

Our person-level, time-to-event design enabled continuous risk assessment, overcoming the 

limitations of static, aggregate reporting and yielding a more accurate and comprehensive profile of 

the association between COVID-19 vaccination and GBS risk. By leveraging the large, nationally 

representative N3C Data Enclave, which harmonizes EHR data via the OMOP Common Data 

Model, we minimized reporting bias and denominator uncertainty that commonly affect passive 

pharmacovigilance systems such as VAERS, enabling robust estimation of absolute and relative 

risks that such systems cannot provide.22,47 To better isolate vaccine-specific effects, we excluded 

individuals with documented COVID-19 infection from the vaccination cohorts. This exclusion is 

particularly important given that COVID-19 infection itself is a recognized trigger for GBS, and that 

adenovirus-vectored vaccines initially showed lower efficacy against infection than mRNA 

platforms (approximately 52.9% vs. 94–95%, respectively).2-4 Higher post-vaccination infection 

rates among adenovector recipients may therefore have confounded previous surveillance 
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findings. Our use of a concurrent control group further strengthens this isolation of vaccine-specific 

risk, although differences in population structure and vaccine rollout timing may also contribute to 

the discrepancies observed across studies. Finally, we conducted stringent sensitivity analyses, 

including exclusion of recent non-COVID-19 vaccinations and adjustment for demographic and 

clinical covariates. Together, these analyses support the reliability and generalizability of our 

findings regarding the potential protective association of COVID-19 mRNA vaccination against 

GBS. 

There were several limitations. First, the N3C Enclave data may include inaccuracies, missing 

values, misclassifications in COVID-19 infection or vaccination coding, or incomplete records. To 

mitigate potential misclassification of infection status, we included a pre-pandemic control group to 

help exclude undiagnosed COVID-19 and unvaccinated cases. We also adjusted for the number of 

hospital visits to account for variations in healthcare utilization and engagement with the N3C 

network. Second, the retrospective design of the study limits its ability to establish causal 

relationships from the observed associations. To address this issue, we performed time- and dose-

related analyses, which may suggest a causal association.33,34 Third, the smaller number of 

Ad26.COV2.S limited statistical power, a challenge also reflected with wide confidence intervals in 

prior work.23,24 Finally, differences between individuals receiving the first and second vaccine 

doses, particularly the exclusion of those who may have developed GBS after the first dose, could 

introduce survivor bias.48 

In conclusion, our study indicates that COVID-19 mRNA vaccination is associated with a lower risk 

of GBS, whereas adenoviral vector vaccination shows no significant change of GBS risk relative to 

unexposed controls. This suggests that the protective effect against GBS development may be 

specific to the COVID-19 mRNA vaccine platform, the mechanisms of which warrant further 

investigation. 
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Methods 

Data Sources and Study Population 

Data for this study were sourced from the National COVID Cohort Collaborative (N3C) Data 

Enclave, a centralized clinical repository. As of Nov. 1, 2024, N3C contained longitudinal records 

for over 22.8 million patients across 98 sites in the United States. 49,50 Data partner sites contribute 

demographic, visit, vital status, medication, laboratory, diagnoses, pharmacy records, both 

inpatient administrations and outpatient prescriptions to a central data repository. The data is 

harmonized from diverse sources, such as ACT, PCORnet, and TriNetX, on a regular basis 

according to the Observational Medical Outcomes Partnership (OMOP) common data model 

(CDM), which enable standardization of the N3C vocabularies for consistent data integration, 

analysis, and sharing in advanced clinical research.51-53 The N3C is supported by the National 

Center for Advancing Translational Science (NCATS) of the National Institutes of Health (NIH), 

with data and supporting analytics are hosted on the N3C Enclave data platform. Data transferred 

to the NCATS from N3C is governed by a Johns Hopkins University Reliance Protocol 

(IRB00249128) or through individual data partner agreements with the NIH. Data usage for this 

study was authorized by N3C (DUR-36ED2AE) and reviewed and approved by the Medical School 

Institutional Review Board (IRB) at the University of Michigan (HUM00243962). All data usage was 

in compliance with N3C’s data use policies and obligations. For detailed data ingestion, quality 

control and more, please refer to Supplementary Methods. 

Study Design and Cohort Building  
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This retrospective cohort study54 utilized de-identified N3C data from December 11, 2020 (the 

introduction of COVID-19 vaccines) through November 1, 2024. The patient recruitment process 

and study design were depicted in Figure 1 and 6.  

 

Figure 6: Study Design for Evaluating the Association Between GBS diagnosis and COVID-19 
Vaccination or Infection. The diagram outlines the study period, starting from one year before the index 
date and extending to 90 days post-exposure. The initial occurrence of vaccination, infection or well-care 
visit was defined as the index event. Participants were followed for 30 days in the primary analysis, with 
follow-up extended to 60 or 90 days in the secondary analyses. Individuals were censored at the end of the 
respective follow-up period if no GBS events occurred or upon death within 30, 60, or 90 days. A one-year 
look-back period before the index date was used to assess demographics and comorbidities, ensuring the 
inclusion of only new-onset events. Participants with a diagnosis of GBS within 365 days prior to the index 
date were excluded from the analysis. Abbreviation: GBS, Guillain-Barré Syndrome. 

Three mutually exclusive groups were established: (1) COVID-19 vaccination, (2) COVID-19 

infection, and (3) unexposed well-care visit control (a commonly method for defining of control 

group in COVID-19 studies in N3C data Enclave).55 Participants were assigned to the vaccination 

group if their first recorded COVID-19 vaccination occurred before any documented COVID-19 

infection and no COVID-19 infection occurred during the follow-up period; the index date was 

defined as the date of first vaccination. Conversely, participants were assigned to the infection 

group if their first documented COVID-19 infection occurred before any COVID-19 vaccination and 

no vaccination was received during the follow-up period; the index date was defined as the date of 
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first infection. Participants were assigned to the unexposed control group if they had no record of 

COVID-19 vaccination or infection before the index visit or during the follow-up period; the index 

date was defined as the date of their first well-care visit.55 The index date for the vaccination group 

was set as the date of the first dose vaccination to evaluate early immune responses potentially 

associated with GBS, while reducing selection bias by including individuals who might not have 

completed the vaccination series due to adverse events. For the control group, the index date was 

determined based on well-care visit date, which was unrelated to COVID-19 vaccination or 

infection, as previously described.55 Cohort-specific inclusion and exclusion criteria were applied 

(Figure 1). Patients with a diagnosis of GBS within 365 days before the index date were excluded 

to reduce misclassification of prevalent or recent prior GBS as incident events during follow-up. For 

the vaccination group, a secondary analysis was conducted using the date of the second vaccine 

dose as the index date. Participants were assigned to the second dose vaccination group if their 

second recorded COVID-19 vaccination occurred before any documented COVID-19 infection and 

there was no infection during the follow-up; the index date was defined as the date of the second 

vaccination. The patient recruitment process was depicted in Figure 1. 

Exposures 

The exposures of interest were COVID-19 infection and COVID-19 vaccination. Individuals with 

neither documented COVID-19 infection nor COVID-19 vaccination during the study period were 

included as an unexposed control. COVID-19 infection was identified using diagnosis codes and 

laboratory-confirmed COVID-19 test results, including viral culture and nucleic acid amplification 

assays. COVID-19 vaccination data were collected between December 11, 2020, the date of the 

U.S. COVID-19 vaccine rollout, and November 1, 2024, the end of the study period. The vaccines 

evaluated included the Johnson & Johnson adenoviral vector vaccine, the Pfizer-BioNTech and 
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Moderna mRNA vaccines. Vaccination records were identified with related concept ids of OMOP 

CDM from the N3C data Enclave (Supplementary Table 1).  

Outcome 

Incidence of GBS during the follow-up period after the index date was identified using standardized 

OMOP concept IDs (Supplementary Table 1). A structured query of the N3C database was 

conducted to identify GBS and related variants based on predefined MedDRA preferred terms 

(PTs), including acute motor axonal neuropathy, acute motor-sensory axonal neuropathy, 

autoimmune neuropathy, demyelinating polyneuropathy, demyelination, subacute inflammatory 

demyelinating polyneuropathy, immune-mediated neuropathy, Guillain-Barré syndrome, and Miller-

Fisher syndrome (Supplementary Table 1). 

Statistical Analysis 

We assessed each patient’s comorbidities within one year prior to the index date and summarized 

cohort characteristics according to demographic variables and pre-existing comorbid conditions. 

Differences in demographic characteristics and GBS incidence were evaluated using chi-square 

tests for categorical variables and two-sample t-tests for continuous variables. Absolute risk rate 

and relative incidence risk ratio of GBS along with their 95% confidence intervals were calculated. 

Kaplan-Meier estimates were used to assess the probability of developing GBS within the 30-day 

follow-up period and to visualize the differences across exposure groups.56 Differences in these 

curves were tested using the Log-rank test. Study subjects were followed from the index date until 

the earliest occurrence of GBS, death from any cause, or end of the 30 days follow-up window 

(Figure 6). We also conducted secondary analyses extending the study period to 60 days and 90 

days. A multivariable Cox proportional hazards regression model, commonly used to assess GBS 
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risk,57-60 was applied to estimate adjusted hazard ratios for GBS, adjusting for baseline 

demographic characteristics and comorbidities previously reported to be associated with COVID-

19 related GBS risk.61 

Due to concerns that some individuals in the pandemic-era control group may have experienced 

COVID-19 infection that was not captured in the EHR (e.g., asymptomatic infection, home testing), 

potentially biasing the estimated associations, we additionally included a pre-pandemic control 

group in which COVID-19 exposure was not possible to assess the robustness of the observed 

associations. A pre-pandemic control group (consisting of patients with well-care visits from 

January 30, 2018, to January 30, 2020) was included for a sensitivity analysis.  

Data Availability 

All data of this study is available in the N3C Data Enclave for researchers with an approved protocol and 

data use request from an institutional review board. Data access is governed by the National Institutes of 

Health. More information on the enclave and instructions for data access can be found at 

https://covid.cd2h.org/for-researchers. 

Code Availability 

All statistical analysis code has been deposited in a publicly accessible OSF repository at: 

https://github.com/lijinju/COVID-19-Vaccine-and-Guillain-Barre-Syndrome 

Supplementary Material 1 

Supplementary Methods: Detailed Characterization, Quality Assurance, and Harmonization of the 

N3C Data Enclave 
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Supplementary Information of N3C Contributors and Partners: Core contributors to N3C and Data 

Partners with Released Data 

 

Supplementary Material 2 

 

Supplementary Table 1 a, b, c, d, e: Concept IDs Used to Define COVID-19 Vaccination, COVID-

19 Infection with Diagnostic, COVID-19 Infection with Lab Test, Well-Care Visit, and GBS 

Incidence in N3C Enclave 

Supplementary Figure 1: Forest Plot of Incidence Risk Ratios for GBS After COVID-19 Vaccination 

or Infection During 30-Day Follow-up 

Supplementary Figure 2:  Association Between COVID-19 Vaccination and GBS Incidence Across 

Post-Vaccination Follow-Up Periods Using a Multivariable-Adjusted Cox Model 

Supplementary Figure 3: Risk of GBS Within 30 Days After COVID-19 Vaccination Stratified by 

Doses or Co-administered Vaccines  

Supplementary Figure 4: Comparison of GBS Risk Following COVID-19 mRNA and Adenoviral 

Vector Vaccination During 30-Day Follow-up Period 

Supplementary Figure 5: Association Between COVID-19 Vaccine Manufacturers and Risk of GBS 

Within 30 Days of Vaccination  

Supplementary Figure 6: Association of GBS Risk Within 30 Days Following COVID-19 

Vaccination After Excluding Other Vaccine Coadministration  

Supplementary Figure 7: Risk of GBS Following COVID-19 Infection Stratified by Pre-Infection 

Vaccination-to-Infection Time Interval 

Supplementary Figure 8: Association Between COVID-19 Infection and GBS Risk Evaluated Using 

a Multivariable-Adjusted Cox Proportional Hazards Model 

All rights reserved. No reuse allowed without permission. 
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. 

The copyright holder for this preprintthis version posted July 6, 2026. ; https://doi.org/10.64898/2026.07.02.26357163doi: medRxiv preprint 

https://doi.org/10.64898/2026.07.02.26357163


 

30 
 

Acknowledgements  

This study was supported by two grants, U24AI171008 (Y.He) and National Institute of Allergy and Infectious 

Diseases of the National Institutes of Health under award number R01AI158543 (L.Z. and Y.He). The 

funders played no role in the study design, data collection, analysis, and interpretation of data, or the writing 

of this manuscript.  

N3C Attribution 

The analyses described in this report were conducted with data or tools accessed through the NCATS N3C 

Data Enclave https://covid.cd2h.org and N3C Attribution & Publication Policy v 1.2-2020-08-25b supported 

by NCATS Contract No. 75N95023D00001, Axle Informatics Subcontract: NCATS-P00438-B. This research 

was possible because of the patients whose information is included within the data and the organizations 

(https://ncats.nih.gov/n3c/resources/data-contribution/data-transfer-agreement-signatories) and scientists 

who have contributed to the on-going development of this community resource 

[https://doi.org/10.1093/jamia/ocaa196]. 

For a complete list of additional N3C Core Contributors and Data Partners with released data, please refer to 

the Supplementary Materials. 

Author Contributions  

JL and YHe initiated the project and provided the original project design. JL was responsible for data 

analysis and writing the first version of the manuscript. JL and YP were responsible for cohort data 

generation. JL, YHan, CZ, LZ, YH developed research questions and ways to address the questions. LZ and 

CZ served as statistics experts. YHe served as the vaccine adverse event expert. All authors participated in 

result interpretation, discussion, and paper editing. The corresponding author is YHe. 

Conflict of Interest Disclosures: None reported. 

All rights reserved. No reuse allowed without permission. 
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. 

The copyright holder for this preprintthis version posted July 6, 2026. ; https://doi.org/10.64898/2026.07.02.26357163doi: medRxiv preprint 

https://doi.org/10.64898/2026.07.02.26357163


 

31 
 

Consortia Authorship 

Christopher G. Chute10  

10Schools of Medicine, Public Health, and Nursing, Johns Hopkins University, Baltimore, MD, USA 

Disclaimer 

The N3C Publication committee confirmed that this manuscript is in accordance with N3C data use and 

attribution policies; however, this content is solely the responsibility of the authors and does not necessarily 

represent the official views of the National Institutes of Health or the N3C program. 

 

References 

1. COVID 19 Public Health Emergency of International Concern (PHEIC) Global research and 

innovation forum: towards a research roadmap. https://www.who.int/publications/m/item/covid-19-

public-health-emergency-of-international-concern-(pheic)-global-research-and-innovation-

forum#:~:text=Overview.%20Over%20the%20first%206%20weeks%20of,Public%20Health%20Em

ergency%20of%20International%20Concern%20(PHEIC). 

2. Sadoff J, Gray G, Vandebosch A, Cárdenas V, Shukarev G, Grinsztejn B, et al; ENSEMBLE Study 

Group. Final Analysis of Efficacy and Safety of Single-Dose Ad26.COV2.S. N Engl J Med. 2022 

Mar 3;386(9):847-860. doi: 10.1056/NEJMoa2117608. Epub 2022 Feb 9. PMID: 35139271; PMCID: 

PMC8849184. 

3. Baden LR, El Sahly HM, Essink B, Kotloff K, Frey S, Novak R, et al; COVE Study Group. Efficacy 

and Safety of the mRNA-1273 SARS-CoV-2 Vaccine. N Engl J Med. 2021 Feb 4;384(5):403-416. 

doi: 10.1056/NEJMoa2035389. Epub 2020 Dec 30. PMID: 33378609; PMCID: PMC7787219. 

All rights reserved. No reuse allowed without permission. 
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. 

The copyright holder for this preprintthis version posted July 6, 2026. ; https://doi.org/10.64898/2026.07.02.26357163doi: medRxiv preprint 

https://doi.org/10.64898/2026.07.02.26357163


 

32 
 

4. Polack FP, Thomas SJ, Kitchin N, Absalon J, Gurtman A, Lockhart S, et al; C4591001 Clinical Trial 

Group. Safety and Efficacy of the BNT162b2 mRNA Covid-19 Vaccine. N Engl J Med. 2020 Dec 

31;383(27):2603-2615. doi: 10.1056/NEJMoa2034577. Epub 2020 Dec 10. PMID: 33301246; 

PMCID: PMC7745181. 

5. Lai LY, Arshad F, Areia C, Alshammari TM, Alghoul H, Casajust P, et al. Current Approaches to 

Vaccine Safety Using Observational Data: A Rationale for the EUMAEUS (Evaluating Use of 

Methods for Adverse Events Under Surveillance-for Vaccines) Study Design. Front Pharmacol. 

2022 Mar 22;13:837632. doi: 10.3389/fphar.2022.837632. PMID: 35392566; PMCID: 

PMC8980923. 

6. Leung C. Guillain-Barre syndrome should be monitored upon mass vaccination against SARS-CoV-

2. Hum Vaccin Immunother (2021) 17(9):2957–8. Doi: 10.1080/21645515.2021.1922061 2021 Aug 

25. PMID: 34432976; PMCID: PMC8427535.  

7. Shahrizaila N, Lehmann HC, Kuwabara S. Guillain-Barré syndrome. Lancet. 2021;397:1214–28. 

doi: 10.1016/S0140-6736(21)00517-1. 

8. Valaparla VL, Rane SP, Patel C, Li X. Guillain-Barre syndrome and link with COVID-19 infection 

and vaccination: a review of literature. Front Neurol. 2024 Jun 5;15:1396642. doi: 

10.3389/fneur.2024.1396642. PMID: 38899056; PMCID: PMC11185933. 

9. Sejvar JJ, Baughman AL, Wise M, Morgan OW. Population incidence of Guillain - Barré syndrome: 

a systematic review and meta-analysis. Neuroepidemiology, 2011; 36: 123 – 33. 

doi:10.1159/000324710. PMID: 21422765. 

10. Filosto M, Cotti Piccinelli S, Gazzina S, Foresti C, Frigeni B, Servalli MC, et al. Guillain-Barré 

syndrome and COVID-19: an observational multicentre study from two Italian hotspot regions. J 

Neurol Neurosurg Psychiatry. 2021 Jul;92(7):751-756. doi: 10.1136/jnnp-2020-324837. Epub 2020 

Nov 6. PMID: 33158914. 

11. Mao L, Jin H, Wang M, Hu Y, Chen S, He Q, et al. Neurologic Manifestations of Hospitalized 

Patients With Coronavirus Disease 2019 in Wuhan, China. JAMA Neurol. 2020 Jun 1;77(6):683-

690. doi: 10.1001/jamaneurol.2020.1127. PMID: 32275288; PMCID: PMC7149362. 

All rights reserved. No reuse allowed without permission. 
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. 

The copyright holder for this preprintthis version posted July 6, 2026. ; https://doi.org/10.64898/2026.07.02.26357163doi: medRxiv preprint 

https://doi.org/10.64898/2026.07.02.26357163


 

33 
 

12. Palaiodimou L, Stefanou MI, Katsanos AH, Fragkou PC, Papadopoulou M, Moschovos C, et al. 

Prevalence, clinical characteristics and outcomes of Guillain– Barré syndrome spectrum associated 

with COVID-19: a systematic review and meta-analysis. Eur J Neurol. (2021) 28:3517–29. 

10.1111/ene.14860  

13. Li Y, Zhao R, Li L, Xue H, Meng H, Li G, et al. Relative frequencies and clinical features of Guillain-

Barré Syndrome before and during the COVID-19 pandemic in North China. BMC Infect Dis. 2024 

May 30;24(1):541. doi: 10.1186/s12879-024-09401-1. PMID: 38816802; PMCID: PMC11138026. 

14. Statement of the WHO Global Advisory Committee on Vaccine Safety (GACVS) COVID-19 

Subcommittee on Reports of Guillain-Barré Syndrome (GBS) Following Adenovirus Vector COVID-

19 Vaccines. [(accessed on 28 December 2021)]. Available online: 

https://www.who.int/news/item/26-07-2021-statement-of-the-who-gacvs-covid-19-subcommittee-on-

gbs. 

15. Waheed S., Bayas A., Hindi F., Rizvi Z., Espinosa P.S. Neurological Complications of COVID-19: 

Guillain-Barre Syndrome Following Pfizer COVID-19 Vaccine. Cureus. 2021;13 doi: 

10.7759/cureus.13426. 

16. Sriwastava S, Sharma K, Khalid SH, Bhansali S, Shrestha AK, Elkhooly M, et al. COVID-19 

Vaccination and Neurological Manifestations: A Review of Case Reports and Case Series. Brain 

Sciences. 2022; 12(3):407.  

17. Matarneh AS, Al-Battah AH, Farooqui K, Ghamoodi M, Alhatou M. COVID-19 vaccine causing 

Guillain-Barre syndrome, a rare potential side effect. Clin Case Rep. 2021 Aug 30;9(9):e04756. doi: 

10.1002/ccr3.4756. PMID: 34484780; PMCID: PMC8405530. 

18. Abičić A, Adamec I, Habek M. Miller Fisher syndrome following pfizer COVID-19 vaccine. Neurol 

Sci (2022) 43(3):1495–7. doi: 10.1007/s10072-021-05776-0. 

19. Patone M, Handunnetthi L, Saatci D, Pan J, Katikireddi SV, Razvi S, et al. Neurological 

complications after first dose of COVID-19 vaccines and SARS-CoV-2 infection. Nat Med. 2021 

Dec;27(12):2144-2153. doi: 10.1038/s41591-021-01556-7. Epub 2021 Oct 25. Erratum in: Nat Med. 

2021 Dec;27(12):2249. doi: 10.1038/s41591-021-01644-8. PMID: 34697502; PMCID: 

PMC8629105. 

All rights reserved. No reuse allowed without permission. 
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. 

The copyright holder for this preprintthis version posted July 6, 2026. ; https://doi.org/10.64898/2026.07.02.26357163doi: medRxiv preprint 

https://doi.org/10.64898/2026.07.02.26357163


 

34 
 

20. Atzenhoffer M, Auffret M, Pegat A, Masmoudi K, Khouri C, Bertin B, et al. Guillain-Barré Syndrome 

Associated with COVID-19 Vaccines: A Perspective From Spontaneous Report Data. Clin Drug 

Investig. 2022 Jul;42(7):581-592. doi: 10.1007/s40261-022-01164-4. Epub 2022 Jun 9. PMID: 

35676452; PMCID: PMC9177406. 

21. Keh RYS, Scanlon S, Datta-Nemdharry P, Donegan K, Cavanagh S, Foster M, et al.; BPNS/ABN 

COVID-19 Vaccine GBS Study Group. COVID-19 vaccination and Guillain-Barré syndrome: 

analyses using the National Immunoglobulin Database. Brain. 2023 Feb 13;146(2):739-748. doi: 

10.1093/brain/awac067. PMID: 35180300; PMCID: PMC8903477. 

22. Woo EJ, Mba-Jonas A, Dimova RB, Alimchandani M, Zinderman CE, Nair N. Association of Receipt 

of the Ad26.COV2.S COVID-19 Vaccine With Presumptive Guillain-Barré Syndrome, February-July 

2021. JAMA. 2021 Oct 26;326(16):1606-1613. doi: 10.1001/jama.2021.16496. PMID: 34617967; 

PMCID: PMC8498927. 

23. Abara WE, Gee J, Marquez P, Woo J, Myers TR, DeSantis A, et al. Reports of Guillain-Barré 

Syndrome After COVID-19 Vaccination in the United States. JAMA Network Open. 2023 Feb 

1;6(2):e2253845. doi: 10.1001/jamanetworkopen.2022.53845. Erratum in: JAMA Network Open. 

2023 May 1;6(5):e2315740. doi: 10.1001/jamanetworkopen.2023.15740. PMID: 36723942; PMCID: 

PMC9892957. 

24. Hanson KE, Goddard K, Lewis N, Fireman B, Myers TR, Bakshi N, et al. Incidence of Guillain-Barré 

Syndrome After COVID-19 Vaccination in the Vaccine Safety Datalink. JAMA Netw Open. 2022 Apr 

1;5(4):e228879. doi: 10.1001/jamanetworkopen.2022.8879. PMID: 35471572; PMCID: 

PMC9044108. 

25. García-Grimshaw M, Michel-Chávez A, Vera-Zertuche JM, Galnares-Olalde JA, Hernández-

Vanegas LE, Figueroa-Cucurachi M, et al. Guillain-Barré syndrome is infrequent among recipients 

of the BNT162b2 mRNA COVID-19 vaccine. Clin Immunol. 2021 Sep;230:108818. doi: 

10.1016/j.clim.2021.108818. Epub 2021 Aug 4. PMID: 34358692; PMCID: PMC8332675 

26. Valaparla H, Arbel A, Barnett-Griness O, Bloch S, Cohen S, Najjar-Debbiny R, et al. Association 

Between Guillain-Barré Syndrome and COVID-19 Infection and Vaccination: A Population-Based 

All rights reserved. No reuse allowed without permission. 
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. 

The copyright holder for this preprintthis version posted July 6, 2026. ; https://doi.org/10.64898/2026.07.02.26357163doi: medRxiv preprint 

https://doi.org/10.64898/2026.07.02.26357163


 

35 
 

Nested Case-Control Study. Neurology. 2023 Nov 14;101(20):e2035-e2042. doi: 

10.1212/WNL.0000000000207900. Epub 2023 Oct 18. PMID: 37852786; PMCID: PMC10662985. 

27. Shasha D, Bareket R, Sikron FH, Gertel O, Tsamir J, Dvir D, et al. Real-world safety data for the 

Pfizer BNT162b2 SARS-CoV-2 vaccine: historical cohort study. Clin Microbiol Infect. 2022 

Jan;28(1):130-134. doi: 10.1016/j.cmi.2021.09.018. Epub 2021 Sep 27. PMID: 34592420; PMCID: 

PMC8479307. 

28. Le Vu S, Bertrand M, Botton J, Jabagi MJ, Drouin J, Semenzato L, et al. Risk of Guillain-Barré 

Syndrome Following COVID-19 Vaccines: A Nationwide Self-Controlled Case Series Study. 

Neurology. 2023 Nov 21;101(21):e2094-e2102. doi: 10.1212/WNL.0000000000207847. Epub 2023 

Oct 3. PMID: 37788935; PMCID: PMC10663040. 

29. National Clinical Cohort Collaborative (N3C) COVID-19 Enclave. (2023). National COVID Cohort 

Collaborative Data Enclave. Retrieved from https://covid.cd2h.org/enclave 

30. N3C dashboard. https://covid.cd2h.org/dashboard/exploration 

31. Taquet M, Dercon Q, Harrison PJ. Six-month sequelae of post-vaccination SARS-CoV-2 infection: 

A retrospective cohort study of 10,024 breakthrough infections. Brain Behav Immun. 2022 

Jul;103:154-162. doi: 10.1016/j.bbi.2022.04.013. Epub 2022 Apr 18. PMID: 35447302; PMCID: 

PMC9013695. 

32. Ogunjimi OB, Tsalamandris G, Paladini A, Varrassi G, Zis P. Guillain-Barré Syndrome Induced by 

Vaccination Against COVID-19: A Systematic Review and Meta-Analysis. Cureus. 2023 Apr 

14;15(4):e37578. doi: 10.7759/cureus.37578. PMID: 37193456; PMCID: PMC10183219. 

33. Fedak KM, Bernal A, Capshaw ZA, Gross S. Applying the Bradford Hill criteria in the 21st century: 

how data integration has changed causal inference in molecular epidemiology. Emerg Themes 

Epidemiol. 2015 Sep 30;12:14. doi: 10.1186/s12982-015-0037-4. PMID: 26425136; PMCID: 

PMC4589117. 

34. Hughes DA, Aronson JK. A systematic review and empirical analysis of the relation between dose 

and duration of drug action. J Clin Pharmacol. 2010 Jan;50(1):17-26. doi: 

10.1177/0091270008329555. Epub 2009 Oct 1. PMID: 19797537. 

All rights reserved. No reuse allowed without permission. 
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. 

The copyright holder for this preprintthis version posted July 6, 2026. ; https://doi.org/10.64898/2026.07.02.26357163doi: medRxiv preprint 

https://doi.org/10.64898/2026.07.02.26357163


 

36 
 

35. Malekpour M, Khanmohammadi S, Meybodi MJE, Shekouh D, Rahmanian MR, Kardeh S, et al. 

COVID-19 as a trigger of Guillain-Barré syndrome: A review of the molecular mechanism. Immun 

Inflamm Dis. 2023 May;11(5):e875. doi: 10.1002/iid3.875. PMID: 37249286; PMCID: 

PMC10187022. 

36. Censi S, Bisaccia G, Gallina S, Tomassini V, Uncini A. Guillain-Barré syndrome and COVID-19 

vaccination: a systematic review and meta-analysis. J Neurol. 2024 Mar;271(3):1063-1071. doi: 

10.1007/s00415-024-12186-7. Epub 2024 Jan 17. PMID: 38233678; PMCID: PMC10896967. 

37. Scherlinger M, Sibilia J, Tsokos GC, Gottenberg JE. Chronic stimulation with SARS-CoV-2 spike 

protein does not trigger autoimmunity. Clin Immunol. 2023 Mar;248:109264. doi: 

10.1016/j.clim.2023.109264. Epub 2023 Feb 16. PMID: 36804225; PMCID: PMC9931423. 

38. Ahi YS, Bangari DS, Mittal SK. Adenoviral vector immunity: its implications and circumvention 

strategies. Curr Gene Ther. 2011 Aug;11(4):307-20. doi: 10.2174/156652311796150372. PMID: 

21453277; PMCID: PMC4009923. 

39. Lamprinou M, Sachinidis A, Stamoula E, Vavilis T, Papazisis G. COVID-19 vaccines adverse 

events: potential molecular mechanisms. Immunol Res. 2023 Jun;71(3):356-372. doi: 

10.1007/s12026-023-09357-5. Epub 2023 Jan 6. PMID: 36607502; PMCID: PMC9821369. 

40. Willison AG, Pawlitzki M, Lunn MP, Willison HJ, Hartung HP, Meuth SG. SARS-CoV-2 Vaccination 

and Neuroimmunological Disease: A Review. JAMA Neurol. 2024 Feb 1;81(2):179-186. doi: 

10.1001/jamaneurol.2023.5208. PMID: 38227318. 

41. Thant HL, Morgan R, Paese MM, Persaud T, Diaz J, Hurtado L. Guillain-Barré Syndrome After 

Ad26.COV2.S Vaccination. Am J Case Rep. 2022 Feb 14;23:e935275. doi: 

10.12659/AJCR.935275. PMID: 35157644; PMCID: PMC8855329. 

42. Pardi N, Hogan MJ, Porter FW, Weissman D. mRNA vaccines - a new era in vaccinology. Nat Rev 

Drug Discov. 2018 Apr;17(4):261-279. doi: 10.1038/nrd.2017.243. Epub 2018 Jan 12. PMID: 

29326426; PMCID: PMC5906799. 

43. Ryan FJ, Norton TS, McCafferty C, Blake SJ, Stevens NE, James J, et al. A systems immunology 

study comparing innate and adaptive immune responses in adults to COVID-19 mRNA and 

All rights reserved. No reuse allowed without permission. 
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. 

The copyright holder for this preprintthis version posted July 6, 2026. ; https://doi.org/10.64898/2026.07.02.26357163doi: medRxiv preprint 

https://doi.org/10.64898/2026.07.02.26357163


 

37 
 

adenovirus vectored vaccines. Cell Rep Med. 2023 Mar 21;4(3):100971. doi: 

10.1016/j.xcrm.2023.100971. Epub 2023 Feb 17. PMID: 36871558; PMCID: PMC9935276. 

44. Park JW, Lagniton PNP, Liu Y, Xu RH. mRNA vaccines for COVID-19: what, why and how. Int J 

Biol Sci. 2021 Apr 10;17(6):1446-1460. doi: 10.7150/ijbs.59233. PMID: 33907508; PMCID: 

PMC8071766. 

45. Ivanova EN, Shwetar J, Devlin JC, Buus TB, Gray-Gaillard S, Koide A, et al. mRNA COVID-19 

vaccine elicits potent adaptive immune response without the acute inflammation of SARS-CoV-2 

infection. iScience. 2023 Nov 24;26(12):108572. doi: 10.1016/j.isci.2023.108572. PMID: 38213787; 

PMCID: PMC10783604. 

46. Locci M, Pardi N. Immunological mechanisms of mRNA vaccines for infectious diseases. Nature. 

2026 Jun;654(8120):892-901. doi: 10.1038/s41586-026-10599-0. Epub 2026 Jun 24. PMID: 

42342874. 

47. Pan Y, Han Y, Zhou C, Zhao L, Zheng J, Ye X et al; N3C Consortium. Evaluating the safety of 

XBB.1.5-containing COVID-19 mRNA vaccines using a self-controlled case series study. Nat 

Commun. 2025 Jul 15;16(1):6514. doi: 10.1038/s41467-025-61613-4. PMID: 40664645; PMCID: 

PMC12264068. 

48. Tran HNQ, Risk M, Nair GB, Zhao L. Risk benefit analysis to evaluate risk of thromboembolic 

events after mRNA COVID-19 vaccination and COVID-19. NPJ Vaccines. 2024 Sep 13;9(1):166. 

doi: 10.1038/s41541-024-00960-7. PMID: 39271677; PMCID: PMC11399239 

49. Haendel MA, Chute CG, Bennett TD, Eichmann DA, Guinney J, Kibbe WA, et al. The National 

COVID Cohort Collaborative (N3C): Rationale, design, infrastructure, and deployment. J Am Med 

Inform Assoc. 2021 Mar 1;28(3):427-443. doi: 10.1093/jamia/ocaa196. PMID: 32805036; PMCID: 

PMC7454687. 

50. National COVID-19 Longitudinal Research Database Linked to Medicare and Medicaid Data, 

http://aspe.hhs.gov/sites/default/files/documents/8dc3a838c7c9652d041c07c2cb966d0f/n3c-11-15-

24-final.pdf 

51. Phuong J, Zampino E, Dobbins N, Espinoza J, Meeker D, Spratt H, Madlock-Brown C, Weiskopf 

NG, Wilcox A. Extracting Patient-level Social Determinants of Health into the OMOP Common Data 

All rights reserved. No reuse allowed without permission. 
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. 

The copyright holder for this preprintthis version posted July 6, 2026. ; https://doi.org/10.64898/2026.07.02.26357163doi: medRxiv preprint 

https://doi.org/10.64898/2026.07.02.26357163


 

38 
 

Model. AMIA Annu Symp Proc. 2022 Feb 21;2021:989-998. PMID: 35308947; PMCID: 

PMC8861735. 

52. Cohen I, Diao Z, Goyal P, Gupta A, Hawk K, Malcom B, et al. Mapping Emergency Medicine Data 

to the Observational Medical Outcomes Partnership Common Data Model: A Gap Analysis of the 

American College of Emergency Physicians Clinical Emergency Data Registry. J Am Coll Emerg 

Physicians Open. 2025 Jan 10;6(1):100016. doi: 10.1016/j.acepjo.2024.100016. PMID: 40012646; 

PMCID: PMC11853007. 

53. Walters KM, Clark M, Dard S, Hong SS, Kelly E, Kostka K, Lee AM, Miller RT, Morris M, Palchuk 

MB, Pfaff ER; N3C and RECOVER Consortia. National COVID Cohort Collaborative data 

enhancements: a path for expanding common data models. J Am Med Inform Assoc. 2025 Feb 

1;32(2):391-397. doi: 10.1093/jamia/ocae299. PMID: 39579089; PMCID: PMC11756694.  

54. Klebanoff MA, Snowden JM. Historical (retrospective) cohort studies and other epidemiologic study 

designs in perinatal research. Am J Obstet Gynecol. 2018 Nov;219(5):447-450. doi: 

10.1016/j.ajog.2018.08.044. Epub 2018 Sep 5. PMID: 30194051.  

55. Biologics and Epidemiology Scientific Transformation (BEST) Initiative. (2021). Background Rates 

of Adverse Events of Special Interest for COVID-19 Vaccine Safety Monitoring. 

https://bestinitiative.org/wp-content/uploads/2022/01/C19-Vaccine-Safety-AESI-Background-Rate-

Report-2021.pdf 

56. Rich JT, Neely JG, Paniello RC, Voelker CC, Nussenbaum B, Wang EW. A practical guide to 

understanding Kaplan-Meier curves. Otolaryngol Head Neck Surg. 2010 Sep;143(3):331-6. doi: 

10.1016/j.otohns.2010.05.007. PMID: 20723767; PMCID: PMC3932959. 

57. Bradburn MJ, Clark TG, Love SB, Altman DG. Survival analysis part II: multivariate data analysis--

an introduction to concepts and methods. Br J Cancer. 2003 Aug 4;89(3):431-6. doi: 

10.1038/sj.bjc.6601119. PMID: 12888808; PMCID: PMC2394368. 

58. Bayu HT, Demilie AE, Molla MT, Kumie FT, Endeshaw AS. Mortality and its predictors among 

patients with Guillain-Barré syndrome in the intensive care unit of a low-income country, Ethiopia: a 

multicenter retrospective cohort study. Front Neurol. 2024 Oct 30;15:1484661. doi: 

10.3389/fneur.2024.1484661. PMID: 39559822; PMCID: PMC11571968. 

All rights reserved. No reuse allowed without permission. 
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. 

The copyright holder for this preprintthis version posted July 6, 2026. ; https://doi.org/10.64898/2026.07.02.26357163doi: medRxiv preprint 

https://doi.org/10.64898/2026.07.02.26357163


 

39 
 

59. Chaweekulrat P, Sanmaneechai O. Prognostic model for time to achieve independent walking in 

children with Guillain-Barré syndrome. Pediatr Res. 2022 Nov;92(5):1417-1422. doi: 

10.1038/s41390-021-01919-3. Epub 2022 Feb 15. PMID: 35169277; PMCID: PMC9700508. 

60. Ishaque T, Islam MB, Ara G, Endtz HP, Mohammad QD, Jacobs BC, Islam Z. High mortality from 

Guillain-Barré syndrome in Bangladesh. J Peripher Nerv Syst. 2017 Jun;22(2):121-126. doi: 

10.1111/jns.12215. PMID: 28447405. 

61. Pimentel V, Luchsinger VW, Carvalho GL, Alcará AM, Esper NB, Marinowic D, Zanirati G, da Costa 

JC. Guillain-Barré syndrome associated with COVID-19: A systematic review. Brain Behav Immun 

Health. 2023 Mar;28:100578. doi: 10.1016/j.bbih.2022.100578. Epub 2023 Jan 17. PMID: 

36686624; PMCID: PMC9842533. 

 

 

 

 

 

 

 

 

 

 

All rights reserved. No reuse allowed without permission. 
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. 

The copyright holder for this preprintthis version posted July 6, 2026. ; https://doi.org/10.64898/2026.07.02.26357163doi: medRxiv preprint 

https://doi.org/10.64898/2026.07.02.26357163

