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Guillain–Barre syndrome and link
with COVID-19 infection and
vaccination: a review of literature

Vijaya Lakshmi Valaparla, Schweta P. Rane, Chilvana Patel and

Xiangping Li*

University of Texas Medical Branch at Galveston, Galveston, TX, United States

Background: Guillain–Barré syndrome (GBS) is an autoimmune disease

associated with significant morbidity. A wide variety of infectious and

non-infectious triggers have been identified to be associated with GBS.

COVID-19 has gained attention in recent years for its role in GBS pathogenesis.

Our study aims to review the literature on GBS and its epidemiological and

pathophysiological association with COVID-19.

Description: Recent literature on GBS associated with COVID-19 infections,

such as case reports, case series, systematic reviews, and large-scale

epidemiological studies, were reviewed. We also reviewed studies that included

vaccines against COVID-19 in association with GBS. Studies that focused on

understanding the pathobiology of GBS and its associationwith infectious agents

including COVID-19 were reviewed.

Conclusion: Despite a lack of consensus, GBS is strongly associated

with COVID-19 infection. The exact pathophysiological mechanism regarding

COVID-19 as a causative agent of GBS is unknown. Mechanisms, such as the

proinflammatory state, triggering of autoimmunity, and direct viral invasion, are

postulated and remain to be investigated. Adenovirus vector vaccines are most

likely associated with GBS, and the consensual reports clearly suggest mRNA

vaccines are associated with low risk and may be protective against GBS by

reducing the risk of COVID-19 infection.
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Introduction

Guillain–Barré syndrome (GBS) is an autoimmune disease characterized by

progressive limb weakness, sensory deficits, cranial nerve involvement, tendon areflexia,

and cerebrospinal fluid (CSF) albumin cytological dissociation with three major

pathophysiological phenotypes: acute inflammatory demyelinating polyneuropathy

(AIDP), acute motor axonal polyneuropathy (AMAN), and acute motor and sensory

axonal neuropathy (AMSAN) (1). It was first described in 1916 by Guillain, Barre, and

Strohl when they reported two soldiers with acute flaccid paralysis with high cerebrospinal

fluid protein levels and normal cell counts (2). GBS is the most common cause of acute

flaccid paralysis in the United States and is almost always preceded by an antecedent

infection, most commonly by Campylobacter jejuni (C. jejuni); however, over the last

century, many more associations have come to light, the most recent being the novel

SARS-CoV-2 virus or the COVID-19 pandemic.
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The annual global incidence of GBS as of 2020 was 0.6–

4 /100,000 person-years (3). With the advent of the pandemic,

over 200 cases of GBS following COVID-19 infection have been

reported from at least 23 countries, revealing an overall reported

prevalence of at least 15/100,000 population-years among the

COVID-19 patients (4). The incidence of GBS was noted to have

significantly increased during the pandemic when compared with

the same months during the non-pandemic years, thus suggesting

a pathogenic association and that COVID-19-related GBS is more

severe compared to non-COVID-related GBS (4–6).

GBS is usually preceded by infection or immune stimulation,

which induces an aberrant autoimmune response driven by

molecular mimicry of microbial surface molecules that target

the axolemma/myelin of peripheral nerves and their spinal

roots (6). The molecular mimics are glycans expressed on

lipooligosaccharides (LOS) of preceding infectious organisms that

can induce humoral-mediated antibody responses independent

of T cells. Macrophages attack the myelin sheath by penetrating

the basement membrane around nerve fibers and strip normal

myelin sheath away from Schwann cell bodies and off the axon.

This disruption of the anatomical and physiological integrity of

exposed nerve membranes in nerve terminals and nodes of Ranvier

causes a nerve conduction blockade that is either reversible or, in

severe cases, results in widespread axonal degeneration with poor

recovery (7).

Some antibody specificities are associated with specific

GBS subtypes, and the related neurological deficits reflect

the distribution of different gangliosides (individually or in

combination) on human peripheral nerves. For example, C. jejuni

infections are predominantly, but not exclusively, related to the

AMAN or pure motor subtype of GBS; have serum antibodies

against GM1a, GM1b, GD1a, and GalNAc-GD1a gangliosides; and

are of the subclass IgG1 and IgG3 (8, 9). Patients with Miller

Fisher syndrome (MFS) or MFS–GBS overlap syndrome frequently

have antibodies against GD1b, GD3, GT1a, and GQ1b gangliosides

(10). Antibodies against proteins in the specialized domains at

the nodes of Ranvier, including gliomedin, contactin, TAG-1,

moesin, and neurofascin, have been identified in addition to anti-

GM2 antibodies in association with preceding cytomegalovirus

(CMV) infection (11). Other infections associated with Guillain–

Barré syndrome are Epstein–Barr virus, Zika virus, influenza A

virus, Mycoplasma pneumoniae, hepatitis E, hepatitis B, human

immunodeficiency virus (HIV), and Haemophilus influenzae (12).

A limited number of cases have also shown T-cell responses (in

addition to B-cell) to compact myelin proteins, including P0,

P2, and PMP22, and gangliosides expressed in glial membranes

at the nodes of Ranvier (13). However, the interplay between

microbial and host factors that dictate it and how the immune

response is shifted toward unwanted autoreactivity are still not

well understood.

GBS has been reported in response to other noninfectious

triggers such as recent stress, surgeries, trauma, pregnancy, and

the postpartum period (14). GBS is also associated with neoplastic

conditions such as lymphoma via direct invasion of the nerve

trunks with lymphoma cells (neurolymphomatosis), vascular insult

causing nerve infarct, or by causing an inflammatory cascade

leading to damage to the axon (15). Anticancer therapies such

as immune checkpoint inhibitors have also been associated with

GBS (16). Although the role of autoimmunity is a likely mediating

factor, the exact mechanisms by which these triggers lead to disease

manifestations remain unclear.

For the current review, a literature search was conducted in

the PubMed Central, Google Scholar, and ScienceDirect databases.

The keywords included were “COVID 19” or “SARS CoV-2” or

“Coronavirus,” “Guillain Barre Syndrome” or “Acute Inflammatory

Demyelinating Polyneuropathy” or “GBS” or “AIDP” or “Miller

Fisher Syndrome,” and “COVID 19 Vaccination.” We included

large cohort studies, systematic reviews, literature reviews, and case

series that discussed the areas of interest.

Implications of COVID-19 on the
neuromuscular system

SARS-CoV-2 or COVID-19, although predominantly a

respiratory pathogen, involves multiple systems, including the

nervous system. While disease manifestations in the central

nervous system such as seizures, encephalopathy, stroke, and

myelitis gained attention earlier on during the pandemic,

involvement of the peripheral nervous system has been extensively

reported (17–19). Based on the anatomical targets down the

neuroaxis, these manifestations can be divided into three

categories: nerve-related, neuromuscular junction-related, and

muscle-related (19).

Nerve involvement can manifest as Guillain–Barre Syndrome

(GBS), cranial neuropathies, plexopathies, and critical illness

neuropathies (19). GBS and its variants have been, by far,

the most extensively reported entities among the nerve-related

manifestations of COVID-19.

Does COVID-19 infection increase the
risk of GBS?

The incidence of GBS in the post-infection period of COVID-

19 has received significant attention in the early pandemic era.

Ever since the first case of COVID-19-associated GBS was reported

from Wuhan, China, multiple subsequent studies reported an

increase in GBS cases in association with COVID-19 infection

(4, 20, 21). Thus, GBS was thought to be a para-infectious process

of COVID-19, with a recent review reporting over 200 cases of GBS

associated with SARS-CoV-2 infection across nations worldwide

(22). A large-scale population-based study from Israel has reported

six times increased risk of GBS in those with COVID-19 infections,

in comparison to the control group (23). These initial studies

followed by subsequent systematic reviews of GBS associated with

COVID-19 suggested a possible causative role of COVID-19 and

a potential risk factor for GBS. A few other studies including a

large United Kingdom (UK)-based epidemiological study found

that there were no epidemiological or phenotypic associations

between GBS and COVID-19 infection, leaving this hypothesis

a questionable entity (24–27). The results from epidemiological

studies based on the UK National Immunoglobulin Database (27)

suggest that the overall incidence of GBS during the pandemic era

has shown a downward trend. These results should be interpreted

cautiously as factors such as social distancing and decreased public
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dining have also resulted in decreased incidence of seasonal flu and

C. jejuni infection rates. These factors might have helped decrease

the incidence of other known risk factors of GBS.

Role of vaccines against COVID-19

GBS associated with flu vaccination has been in discussion

since the introduction of mass vaccination campaigns against swine

flu in 1976 (28). Despite the initial observation that vaccination

increased the risk of GBS, the exact pathophysiological mechanism

for mediating this association was unclear. An association between

seasonal flu vaccines and GBS, although noted from case studies

and anecdotal reports, was not established based on larger

epidemiological studies (29).

The debate regarding vaccines against COVID-19 that cause

GBS came into existence with mass vaccination campaigns that

were launched to curtail the COVID-19 pandemic. Different types

of vaccines, includingmRNA, viral vector, and killed virus vaccines,

have been developed. A recently published systematic review found

the prevalence of COVID-19 vaccination-related GBS to be 8.1 per

1000,000 vaccinations (30). The same study also found that this

increased risk was associated with adenovirus vector vaccines more

so than mRNA vaccines (30, 31). Similar results were published

from the data obtained from the Vaccine Adverse Event Reporting

System (VAERS), which is a vaccine safety surveillance system

co-administered by the Centers for Disease Control (CDC) and

the Food and Drug Administration (FDA) (31). This study found

that the risk of GBS with adenovirus vector vaccination was 8–10

times higher than that with mRNA vaccines. The risk of GBS in

those receiving adenovirus vector vaccination was 2–3 times higher

than that in the general population (31). Few other studies have

safely concluded that mRNA vaccines reduced the risk of GBS by

providing protection against COVID-19 infection (23). Along the

same lines, recent studies strongly suggest that the risk of GBS

with vaccination remains far less compared to that with COVID-19

infection itself, and the benefit of vaccinations outweighs the risk

(31, 32).

Apart from intramuscular administration, vaccines are

also studied and developed for intradermal and intranasal

administration (33, 34). The majority of these are adenovirus

vector-based vaccines based on WHO data (35). It is biologically

plausible that these routes can allow for lower immunological

adverse reactions, while providing other benefits such as sterilizing

immunity, as observed with intranasal vaccinations (34). Data on

intranasal COVID-19 vaccines so far have not reported any adverse

reactions, although the widespread usage of these vaccines is still a

work in progress (36). Although relatively safe, there were reports

of facial palsy with the administration of intranasal influenza

vaccines (37). Intranasal vaccines against COVID-19 have not

shown any such incidences to date (36).

Characteristics of GBS associated with
COVID-19 infection and vaccination

GBS, secondary to COVID-19, is majorly a post-infectious

process with the onset of GBS-related symptoms separated by at

least 2 weeks after COVID-19-related symptomatology (38). A few

case reports, however, reported the onset of GBS in less than 2

weeks of COVID-19 infection (39). A recent case series identified

viral RNA through advanced metagenomic sequencing in patients

developing GBS within 4–15 days (about 2 weeks) of COVID-

19 symptom onset, thus pointing toward a possible hypothesis

of para-infectious processes (40). While a para-infectious process

could be more likely secondary to direct viral invasion or the

effect of inflammatory cytokine cascade on the peripheral nervous

system, a post-infectious process could be an immunological

phenomenon. A study that compared COVID-19-related early

(para-infectious) and delayed (post-infectious) GBS showed no

significant differences in clinical and electrodiagnostic profiles and

serum and cerebrospinal fluid (CSF) cytokine levels (41).

The risk of GBS was higher in older men, with the majority

being over 55 years of age (26, 42). The majority of COVID-19-

associatedGBS cases were sensory-motor type with a demyelinating

pattern on electrodiagnostic studies (42, 43). Some studies have

also reported higher mortality with COVID-19-related GBS as

compared to other etiologies, which is independent of the mortality

risk associated with COVID-19 infection (44). Several other rare

variants of GBS, such as Miller Fisher Syndrome, pharyngeal

cervical brachial variant, acute panautonomic neuropathy, andGBS

with bifacial paralysis, have also been associated with COVID-19

infection (38, 42). Some studies have reported regional variations

with the prevalence of more axonal variants from countries such as

India and Iran and a higher proportion of autonomic dysfunction

reported from the United States of America (43).While some initial

studies did suggest a higher incidence of autonomic dysfunction

and more severe illness in COVID-19-associated GBS (45), the

subsequent studies did point toward no such difference. Overall,

the clinical features, outcomes, and therapeutic strategies to treat

COVID-19-related GBS resembled the cohort of the International

Guillain Barre Syndrome Outcome Study (IGOS) (26).

Ever since the beginning of the pandemic, multiple variants

of COVID-19 were prevalent across different timelines. Some of

them were identified as variants of concern given their association

with higher severity of COVID-19 disease. However, the current

literature on COVID-19-associated GBS does not delineate the

findings across different COVID variants. The studies published

before 2021 (4, 20) would have more likely included alpha and beta

variants, which showed that the demyelinating form of GBS was

more common than other forms. Studies that evaluated cases across

the pandemic, including most of the COVID-19 variants (26, 31),

suggest that GBS, overall, had similar presentation and outcomes

in both COVID-19-related and unrelated cases. The association

of GBS following COVID-19 vaccines was based on temporality,

with the mean duration of onset of GBS symptoms being 12–

13 days (46). This duration also coincides with the maximal

immune response to the vaccination. Interestingly, the onset of

GBS was earlier (within 7 days) with mRNA vaccines, as compared

to viral vector vaccines (para-infectious vs. immunological) (31).

Most cases occurred after the first dose (46). Although currently

there is limited understanding of how the response to vaccines

is different among male and female subjects, some studies have

suggested a higher incidence of GBS in men following adenovirus

vector vaccination (30). The role of gender in mediating the

immunological reaction to COVID-19 vaccinations leading to GBS
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FIGURE 1

Pathophysiology of COVID-19 related GBS – schematic. The three pathophysiological mechanisms for GBS associated with COVID-19 infections.

Left to right: direct invasion by the virus via ACE2 receptors in the central and peripheral nervous system causing direct toxicity in cases touted to be

para-infectious forms of GBS. COVID-19 infections causing a cytokine storm due to markedly elevated levels of several proinflammatory mediators,

the most prominent being TNF-α, which leads to complement activation, causing macrophage-lead myelin damage, and IL-17, which directly causes

Schwann cell degeneration. Both SARS-CoV-2 and adenovirus vector vaccines cause humoral-mediated autoantibody formations such as GM1,

GD1a, GD1b, GQ1b, and GT1b that target gangliosides on the nervous tissue, causing disruption of anatomical and physiological barriers with three

main targets on nerves: 1. Axon; 2. nodes of Ranvier; and 3. Myelin.

is an area that warrants further investigation. Similar to classical

GBS and GBS associated with COVID-19 infection, the most

common subtype was demyelination with motor involvement,

with older men being at higher risk (31, 46). The outcome and

treatment response to classical therapies, such as intravenous

immune globulin (IVIG), did not differ with COVID-19 infection

or vaccine-unrelated GBS (31).

Possible pathophysiological
underpinnings of GBS associated with
COVID-19 infection and vaccination

The pathophysiology of GBS has been strongly related to

autoimmunity. However, the exact biological mechanisms causing

this association are still unclear. Based on the available literature,

we can postulate various pathophysiological mechanisms that can

provide potential therapeutic targets for GBS (Figure 1).

Role of inflammation

Many studies have shown the role of active inflammatory

mediators in the pathogenesis of GBS. TNF-α is elevated in GBS

and is known to be correlated with disease severity (47). IL-17-

mediated Schwan cell degeneration was studied in the literature

(48). COVID-19 is a proinflammatory condition that causes

cytokine release syndrome. Studies have shown elevated levels

of cytokines in the CSF, suggesting a role of cytokine storm in

the neurological manifestations of COVID-19 (49). Some authors

suggest that GBS associated with COVID-19 in its para-infectious

form is at least partly mediated by acute inflammation and cytokine
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release (50). It is evident that complement activation that triggers

cytokine release has a role to play in pathogenesis as well. Some

studies have targeted testing the role of complement inhibitors

such as eculizumab in GBS, but the evidence of its safety is

questionable (51).

Active viral invasion

Active viral invasion is a less-tested and less-proven hypothesis

in the pathogenesis of GBS in COVID-19. There are a few

reports of identifying the SARS-CoV-2 virus in the CSF of

patients with GBS from India and Brazil (52, 53). Another

study identified the virus in the CSF of patients with GBS

through metagenomic sequencing (40). Neuroinvasion could cause

demyelination and axonal damage, leading to GBS manifestations.

However, the para-infectious forms of GBS and many other

studies have not been able to identify the COVID-19 virus

in the CSF, bringing up questions against this hypothesis.

Therefore, further investigation is needed to establish the role

of neuroinvasion as one of the potential mechanisms of GBS

in COVID-19 infection. The fact that GBS has a stronger

association with adenovirus vector vaccines than the mRNA

vaccines and the possible role of neuroinvasion by adenovirus

vectors leading to peripheral nervous system dysfunction cannot

be completely eliminated.

Autoimmunity

The autoimmune hypothesis is most widely studied in

GBS associated with COVID-19. This is very well tested with

other infectious triggers such as C. jejuni. Molecular mimicry

and immunological cross-reactivity serve as potential mediating

mechanisms. There are reports of COVID-19-associated GBS with

positive testing for anti-ganglioside antibodies including anti GM1,

GD1a, GD1b, GQ1b, and GT1b (54). Disruption of the blood–

nerve barrier with direct exposure of neural antigens to the immune

system has been studied in the pathogenesis of GBS (55). Induction

of the hyperactive immune response by COVID-19 infection

through mechanisms such as the depletion of NK cells and the

formation of extracellular neutrophil traps. This can, in turn, lead

to manifestations of autoimmunological conditions such as GBS

(56). COVID-19 virus also was found to have two immunologically

active hexapeptides that resemble certain heat shock proteins in

the human nervous system, supporting the hypothesis of molecular

mimicry in the pathogenesis of GBS in COVID-19 infection (57).

Vaccinations against COVID-19 mediate their effect by triggering

the immune response against the spike protein of the virus that

helps binding with the host cell. The host-mediated immunological

response could trigger autoimmunity and antibody production

against the targets on the peripheral nervous system, leading to GBS

(Figure 1).

Conclusion and future directions

COVID-19 is known to affect the nervous system with varied

neurological complications. Despite some controversy, GBS is

found to have an association with COVID-19 infection. We

hypothesize pathological mechanisms, such as inflammation, active

viral invasion, and autoimmunity, mediating the association of

GBS with COVID-19. However, the exact pathophysiological

mechanisms and causality of COVID-19 on GBS remain to be

investigated. Additional studies are needed to understand the

exact pathophysiological underpinnings that could help develop

potential therapeutic targets. Although adenovirus vector vaccines

can increase the risk of GBS, data on the efficacy of mRNA

vaccines against COVID-19 are reassuring, and these vaccines have

been shown to decrease the risk of GBS. This brings into light

the potential role of adenovirus vectors in mediating peripheral

nervous system dysfunction. Further studies to understand this

association are needed as the utility of adenovirus vectors is

being increasingly utilized in many other gene therapies. Large-

scale epidemiological studies strongly support evidence in favor of

vaccination against COVID-19 infections in preventing COVID-19

infection and reducing the overall risk of GBS.

Author contributions

VV: Writing – original draft, Writing – review & editing.

SR: Writing – original draft, Writing – review & editing. CP:

Supervision, Writing – original draft, Writing – review & editing.

XL: Supervision, Writing – original draft, Writing – review

& editing.

Funding

The author(s) declare that no financial support was received for

the research, authorship, and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Frontiers inNeurology 05 frontiersin.org

https://doi.org/10.3389/fneur.2024.1396642
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org


Valaparla et al. 10.3389/fneur.2024.1396642

References

1. Laman JD, Huizinga R, Boons GJ, Jacobs BC. Guillain-Barré syndrome:
expanding the concept of molecular mimicry. Trends Immunol. (2022) 43:296–308.
doi: 10.1016/j.it.2022.02.003

2. Guillain MG, Barré J, Strohl A. On a radiculoneuritis syndrome with
hyperalbuminosis of cerebrospinal fluid without cellular reaction. Remarks on clinical
and graphical character of tendon reflexes. Ann Med Interne (Paris). (1999) 150:24–32.

3. Shahrizaila N, Lehmann HC, Kuwabara S. Guillain-Barré syndrome. Lancet.
(2021) 397:1214–28. doi: 10.1016/S0140-6736(21)00517-1

4. 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 andmeta-analysis.
Eur J Neurol. (2021) 28:3517–29. doi: 10.1111/ene.14860

5. Tatu L, Nono S, Grácio S, Koçer S. Guillain–Barré syndrome in the
COVID-19 era: another occasional cluster? J Neurol. (2021) 268:1198–200.
doi: 10.1007/s00415-020-10005-3

6. Filosto M, Piccinelli SC, 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 Psychiatr. (2021) 92:751–6.
doi: 10.1136/jnnp-2020-324837

7. Prineas JW. Pathology of the Guillain-Barré syndrome. Annal Neurol Off J Am
Neurol Assoc Child Neurology Soc. (1981) 9:6–19. doi: 10.1002/ana.410090704

8. Yuki N, Taki T, Inagaki F, Kasama T, Takahashi M, Saito K, et al. bacterium
lipopolysaccharide that elicits Guillain-Barré syndrome has a GM1 ganglioside-like
structure. J Exp Med. (1993) 178:1771–5. doi: 10.1084/jem.178.5.1771

9. Makowska A, Pritchard J, Sanvito L, Gregson N, Peakman M, Hayday A, et al.
Immune responses to myelin proteins in Guillain–Barré syndrome. J Neurol Neurosurg
Psychiatr. (2008) 79:664–71. doi: 10.1136/jnnp.2007.123943

10. Chiba A, Kusunoki S, Shimizu T, Kanazawa I. Serum IgG antibody to ganglioside
GQ1b is a possible marker of Miller Fisher syndrome. Annal Neurol Off J Am Neurol
Assoc t Child Neurol Soc. (1992) 31:677–9. doi: 10.1002/ana.410310619

11. Ang CW, Jacobs BC, Brandenburg AH, Laman JD, Van Der Meché
FG, Osterhaus AD, et al. Cross-reactive antibodies against GM2 and CMV-
infected fibroblasts in Guillain–Barré syndrome. Neurology. (2000) 54:1453–8.
doi: 10.1212/WNL.54.7.1453

12. Shoraka S, Ferreira ML, Mohebbi SR, Ghaemi A. SARS-CoV-2 infection
and Guillain-Barré syndrome: a review on potential pathogenic mechanisms. Front
Immunol. (2021) 12:674922. doi: 10.3389/fimmu.2021.674922

13. Schafflick D, Kieseier BC, Wiendl H. Meyer zu Horste G. Novel
pathomechanisms in inflammatory neuropathies. J Neuroinflam. (2017) 14:1–7.
doi: 10.1186/s12974-017-1001-8

14. Huang C, Zhang Y, Deng S, Ren Y, Lu W. Trauma-Related Guillain–Barré
Syndrome: Systematic Review of an Emerging Concept. Front Neurol. (2020)
11:588290. doi: 10.3389/fneur.2020.588290

15. Re D, Schwenk A, Hegener P, Bamborschke S, Diehl V, Tesch H. Guillain-Barré
syndrome in a patient with non-Hodgkin’s lymphoma. Annals of oncology. (2000)
11:217–20. doi: 10.1023/A:1008389607293

16. Janssen JB, Leow TY, Herbschleb KH, Gijtenbeek JM, Boers-Sonderen MJ,
Gerritsen WR, et al. Immune checkpoint inhibitor–related Guillain-Barré syndrome:
a case series and review of the literature. J Immunother. (2021) 44:276–82.
doi: 10.1097/CJI.0000000000000364

17. Al-Ramadan A. Rabab’h O, Shah J, Gharaibeh A. Acute and post-
acute neurological complications of COVID-19. Neurol Int. (2021) 13:102–19.
doi: 10.3390/neurolint13010010

18. Gogia B, Pujara D, Thottempudi N, Ghanayem T, Ajam Y, Singh A, et al. Impact
of acute confusional state in patients with COVID-19 and a predictive score. Cureus.
(2021) 13:360. doi: 10.7759/cureus.18360

19. Valaparla VL, Jacob SM, Komaragiri A, Patel AV, Patel C. Neuromuscular
complications of COVID 19: a review of literature. Asian J Res Rep Neurol.
(2023) 6:170–80. Available online at: https://journalajorrin.com/index.php/AJORRIN/
article/view/93

20. Zhao H, Shen D, ZhouH, Liu J, Chen S. Guillain-Barré syndrome associated with
SARS-CoV-2 infection: causality or coincidence? The Lancet Neurol. (2020) 19:383–4.
doi: 10.1016/S1474-4422(20)30109-5

21. 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) 27:2144–53. doi: 10.1038/s41591-021-01556-7

22. Finsterer J, Scorza FA. Guillain-Barre syndrome in 220 patients with
COVID-19. The Egyptian J Neurol Psychiatr Neurosurg. (20214) 57:55.
doi: 10.1186/s41983-021-00310-7

23. Bishara 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 nested case-control study. Neurology. (2023)
101:e2035–42. doi: 10.1212/WNL.0000000000207900

24. Hasan I, Saif-Ur-Rahman KM, Hayat S, Papri N, Jahan I, Azam R, et al.
Guillain-Barré syndrome associated with SARS-CoV-2 infection: a systematic review
and individual participant data meta-analysis. J Periph Nerv Syst. (2020) 25:335–43.
doi: 10.1111/jns.12419

25. Mahmoud H, Alhathla A, El-Fiky A, Alghamdi MS, Alwafi R, El-Sayed
MS, et al. Incidence of Guillain-Barré Syndrome post COVID-19: a systematic
review of case reports and case series. Eur Rev Med Pharm Sci. (2023) 27:5.
doi: 10.26355/eurrev_202303_31588

26. Luijten LW, Leonhard SE, Van Der Eijk AA, Doets AY, Appeltshauser L, Arends
S, et al. Guillain-Barré syndrome after SARS-CoV-2 infection in an international
prospective cohort study. Brain. (2021) 144:3392–404. doi: 10.1093/brain/awab279

27. Keddie S, Pakpoor J, Mousele C, Pipis M, Machado PM, Foster M, et al.
Epidemiological and cohort study finds no association between COVID-19 and
Guillain-Barré syndrome. Brain. (2021) 144:682–93. doi: 10.1093/brain/awaa433

28. Schonberger LB, Bregman DJ, Sullivan-Bolyai JZ, Keenlyside RA, Ziegler DW,
Retailliau HF, et al. Guillain-Barré syndrome following vaccination in the national
influenza immunization program, United States, 1976–1977. Am J Epidemiol. (1979)
110:105–23. doi: 10.1093/oxfordjournals.aje.a112795

29. Salmon DA, Proschan M, Forshee R, Gargiullo P, Bleser W, Burwen DR,
et al. Association between Guillain-Barré syndrome and influenza A (H1N1) 2009
monovalent inactivated vaccines in the USA: a meta-analysis. Lancet. (2013) 381:1461–
8. doi: 10.1016/S0140-6736(12)62189-8

30. 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) 15:578. doi: 10.7759/cureus.37578

31. 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) 6:e2253845-. doi: 10.1001/jamanetworkopen.2022.53845

32. 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)
271:1063–71. doi: 10.1007/s00415-024-12186-7

33. Mendonça SA, Lorincz R, Boucher P, Curiel DT. Adenoviral vector
vaccine platforms in the SARS-CoV-2 pandemic. NPJ Vaccines. (2021) 6:97.
doi: 10.1038/s41541-021-00356-x

34. Dhama K, Dhawan M, Tiwari R, Emran TB, Mitra S, Rabaan AA, et al. COVID-
19 intranasal vaccines: current progress, advantages, prospects, and challenges. Hum
Vaccin Immunother. (2022) 18:2045853. doi: 10.1080/21645515.2022.2045853

35. Covid 19 Vaccine Tracker and Landscape. R&D Blue Print. World Health
Organization. (2023) Available online at: https://www.who.int/publications/m/item/
draft-landscape-of-covid-19-candidate-vaccines (accessed March 22, 2023).

36. Zhu F, Huang S, Leiu X, Chen Q, Zhuang C, Zhao H, et al. Safety and efficacy
of the intranasal spray SARS-CoV-2 vaccine dNS1-RBD: a multicentre, randomised,
double-blind, placebo-controlled, phase 3 trial Lancet Respir Med. (2023) 11:1075–88.
doi: 10.1016/S2213-2600(23)00349-1

37. Mutsch M, Zhou W, Rhodes P, Bopp M, Chen R, Linder T, et.al. Use of the
inactivated intranasal influenza vaccine and the risk of Bell’s Palsy in Switzerland. N
Engl J Med. (2004) 350:896–903 doi: 10.1056/NEJMoa030595

38. Caress JB, Castoro RJ, Simmons Z, Scelsa SN, Lewis RA, Ahlawat A, et al.
COVID-19–associated Guillain-Barré syndrome: the early pandemic experience.
Muscle Nerve. (2020) 62:485–91. doi: 10.1002/mus.27024

39. Abolmaali M, Heidari M, Zeinali M, Moghaddam P, Ghamsari MR,
Makiani MJ, et al. Guillain–Barré syndrome as a parainfectious manifestation
of SARS-CoV-2 infection: a case series. J Clin Neurosci. (2021) 83:119–22.
doi: 10.1016/j.jocn.2020.11.013

40. Guan Y, Yu C, Wang Q, Wang P, Wu H. Case Report: Four cases of SARS-CoV-
2-associated Guillain-Barré Syndrome with SARS-CoV-2-positive cerebrospinal fluid
detected by metagenomic next-generation sequencing: a retrospective case series from
China. Front Immunol. (2023) 14:1258579. doi: 10.3389/fimmu.2023.1258579

41. Massa F, Vigo T, Bellucci M, Giunti D, Emanuela MM, Visigalli D, et al.
COVID-19-associated serum and cerebrospinal fluid cytokines in post-versus para-
infectious SARS-CoV-2-related Guillain–Barré syndrome. Neurol Sci. (2024) 3:1–1.
doi: 10.1007/s10072-023-07279-6

42. Zheng X, Fang Y, Song Y, Liu S, Liu K, Zhu J, et al. Is there a causal nexus
between COVID-19 infection, COVID-19 vaccination, and Guillain-Barré syndrome?
Eur J Med Res. (2023) 28:1–2. doi: 10.1186/s40001-023-01055-0

43. Aladawi M, Elfil M, Abu-Esheh B, Jazar DA, Armouti A, Bayoumi A, et al.
Guillain Barre syndrome as a complication of COVID-19: a systematic review. Can
J Neurol Sci. (2022) 49:38–48. doi: 10.1017/cjn.2021.102

44. Colaizzo E, Puopolo M, Tiple D, Vaianella L, Vanacore N, Milanese A, et al.
Guillain-Barré syndrome in patients dying with COVID-19 in Italy: a retrospective

Frontiers inNeurology 06 frontiersin.org

https://doi.org/10.3389/fneur.2024.1396642
https://doi.org/10.1016/j.it.2022.02.003
https://doi.org/10.1016/S0140-6736(21)00517-1
https://doi.org/10.1111/ene.14860
https://doi.org/10.1007/s00415-020-10005-3
https://doi.org/10.1136/jnnp-2020-324837
https://doi.org/10.1002/ana.410090704
https://doi.org/10.1084/jem.178.5.1771
https://doi.org/10.1136/jnnp.2007.123943
https://doi.org/10.1002/ana.410310619
https://doi.org/10.1212/WNL.54.7.1453
https://doi.org/10.3389/fimmu.2021.674922
https://doi.org/10.1186/s12974-017-1001-8
https://doi.org/10.3389/fneur.2020.588290
https://doi.org/10.1023/A:1008389607293
https://doi.org/10.1097/CJI.0000000000000364
https://doi.org/10.3390/neurolint13010010
https://doi.org/10.7759/cureus.18360
https://journalajorrin.com/index.php/AJORRIN/article/view/93
https://journalajorrin.com/index.php/AJORRIN/article/view/93
https://doi.org/10.1016/S1474-4422(20)30109-5
https://doi.org/10.1038/s41591-021-01556-7
https://doi.org/10.1186/s41983-021-00310-7
https://doi.org/10.1212/WNL.0000000000207900
https://doi.org/10.1111/jns.12419
https://doi.org/10.26355/eurrev_202303_31588
https://doi.org/10.1093/brain/awab279
https://doi.org/10.1093/brain/awaa433
https://doi.org/10.1093/oxfordjournals.aje.a112795
https://doi.org/10.1016/S0140-6736(12)62189-8
https://doi.org/10.7759/cureus.37578
https://doi.org/10.1001/jamanetworkopen.2022.53845
https://doi.org/10.1007/s00415-024-12186-7
https://doi.org/10.1038/s41541-021-00356-x
https://doi.org/10.1080/21645515.2022.2045853
https://www.who.int/publications/m/item/draft-landscape-of-covid-19-candidate-vaccines
https://www.who.int/publications/m/item/draft-landscape-of-covid-19-candidate-vaccines
https://doi.org/10.1016/S2213-2600(23)00349-1
https://doi.org/10.1056/NEJMoa030595
https://doi.org/10.1002/mus.27024
https://doi.org/10.1016/j.jocn.2020.11.013
https://doi.org/10.3389/fimmu.2023.1258579
https://doi.org/10.1007/s10072-023-07279-6
https://doi.org/10.1186/s40001-023-01055-0
https://doi.org/10.1017/cjn.2021.102
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org


Valaparla et al. 10.3389/fneur.2024.1396642

study: Guillain-Barré syndrome in 4 COVID-19 deads. Annali dell’Istituto Superiore
di Sanità. (2023) 59:194–8.

45. Yusari IGAAA, Sudira PG, Samatra DPGP. Clinical characteristics of
Guillain-Barre syndrome in COVID-19: a systematic review and meta-analysis
of observational studies. Egypt J Neurol Psychiatr Neurosurg. (2023) 59:40.
doi: 10.1186/s41983-023-00633-7

46. Yu M, Nie S, Qiao Y, Ma Y. Guillain-Barre syndrome following COVID-
19 vaccines: A review of literature. Front Immunol. (2023) 14:1078197.
doi: 10.3389/fimmu.2023.1078197

47. Zhang HL, Zheng XY, Zhu J. Th1/Th2/Th17/Treg cytokines in Guillain–Barré
syndrome and experimental autoimmune neuritis. Cytokine Growth Factor Rev. (2013)
24:443–53. doi: 10.1016/j.cytogfr.2013.05.005

48. Stettner M, Lohmann B, Wolffram K, Weinberger JP, Dehmel T, Hartung
HP, et al. Interleukin-17 impedes Schwann cell-mediated myelination. J
Neuroinflammation. (2014) 11:1–3. doi: 10.1186/1742-2094-11-63

49. Wu Y, Xu X, Chen Z, Duan J, Hashimoto K, Yang L, et al. Nervous system
involvement after infection with COVID-19 and other coronaviruses. Brain Behav
Immun. (2020) 87:18–22. doi: 10.1016/j.bbi.2020.03.031

50. Hussain FS, Eldeeb MA, Blackmore D, Siddiqi ZA. Guillain Barré syndrome and
COVID-19: possible role of the cytokine storm. Autoimmun Rev. (2020) 19:102681.
doi: 10.1016/j.autrev.2020.102681

51. Misawa S, Kuwabara S, Sato Y, Yamaguchi N, Nagashima K, Katayama K,
et al. Safety and efficacy of eculizumab in Guillain-Barré syndrome: a multicentre,

double-blind, randomised phase 2 trial. The Lancet Neurol. (2018) 17:519–29.
doi: 10.1016/S1474-4422(18)30114-5

52. Araújo NM, Ferreira LC, Dantas DP, Silva DS, Dos Santos CA, Cipolotti
R, et al. First report of SARS-CoV-2 detection in cerebrospinal fluid in a
child with Guillain-Barré syndrome. Pediatr Infect Dis J. (2021) 40:e274–6.
doi: 10.1097/INF.0000000000003146

53. Khan F, Sharma P, Pandey S, Sharma DVV, Kumar N, Shukla S, et al. COVID-19-
associated Guillain-Barre syndrome: Postinfectious alone or neuroinvasive too? J Med
Virol. (2021) 93:6045–9. doi: 10.1002/jmv.27159

54. Civardi C, Collini A, Geda DJ, Geda C. Antiganglioside antibodies in Guillain-
Barré syndrome associated with SARS-CoV-2 infection. J Neurol Neurosurg Psychiatr.
(2020) 91:1361–2. doi: 10.1136/jnnp-2020-324279

55. Hagen KM, Ousman SS. The neuroimmunology of Guillain-Barré syndrome and
the potential role of an aging immune system. Front Aging Neurosci. (2021) 12:613628.
doi: 10.3389/fnagi.2020.613628

56. Vahabi M, Ghazanfari T, Sepehrnia S. Molecular mimicry,
hyperactive immune system, and SARS-CoV-2 are three prerequisites
of the autoimmune disease triangle following COVID-19 infection.
Int Immunopharmacol. (2022) 22:109183. doi: 10.1016/j.intimp.2022.
109183

57. Mobasheri L, Nasirpour MH, Masoumi E, Azarnaminy
AF, Jafari M, Esmaeili SA. SARS-CoV-2 triggering autoimmune
diseases. Cytokine. (2022) 154:155873. doi: 10.1016/j.cyto.2022.
155873

Frontiers inNeurology 07 frontiersin.org

https://doi.org/10.3389/fneur.2024.1396642
https://doi.org/10.1186/s41983-023-00633-7
https://doi.org/10.3389/fimmu.2023.1078197
https://doi.org/10.1016/j.cytogfr.2013.05.005
https://doi.org/10.1186/1742-2094-11-63
https://doi.org/10.1016/j.bbi.2020.03.031
https://doi.org/10.1016/j.autrev.2020.102681
https://doi.org/10.1016/S1474-4422(18)30114-5
https://doi.org/10.1097/INF.0000000000003146
https://doi.org/10.1002/jmv.27159
https://doi.org/10.1136/jnnp-2020-324279
https://doi.org/10.3389/fnagi.2020.613628
https://doi.org/10.1016/j.intimp.2022.109183
https://doi.org/10.1016/j.cyto.2022.155873
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org

	Guillain–Barre syndrome and link with COVID-19 infection and vaccination: a review of literature
	Introduction
	Implications of COVID-19 on the neuromuscular system
	Does COVID-19 infection increase the risk of GBS?
	Role of vaccines against COVID-19
	Characteristics of GBS associated with COVID-19 infection and vaccination
	Possible pathophysiological underpinnings of GBS associated with COVID-19 infection and vaccination
	Role of inflammation
	Active viral invasion
	Autoimmunity

	Conclusion and future directions
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	References


