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Abstract

Guillain-Barré syndrome (GBS) is a leading cause of acquired acute neuromuscular paralysis and is an immune-mediated disorder of the peripheral 
nervous system (PNS). Accumulating evidence indicates that GBS is often preceded by infectious events that trigger autoimmune responses through 
mechanisms such as molecular mimicry and autoantibody production. Campylobacter jejuni remains the most common bacterial agent, but viral pat-
hogens also contribute to the development of GBS. This review summarizes the current evidence regarding viruses as triggers of GBS, including her-
pesviruses, hepatotropic viruses (A, B, C, and E), human immunodeficiency virus, Zika virus, influenza virus, varicella-zoster virus, and the coronavi-
rus SARS-CoV-2. Emphasis is placed on laboratory test results related to viral GBS, including antiganglioside antibodies, serological markers of recent 
infection, molecular diagnostic methods, and cerebrospinal fluid analysis. From the standpoint of laboratory medicine, both the clinical diagnosis 
and the distinction of GBS subtypes can be supported by the identification of recent viral infections and the detection of immunological biomarkers. 
However, cross-reactivity, extended antibody persistence, and inadequate assay standardization frequently make it difficult to interpret laboratory 
test results. In patients with probable viral GBS, this review shows the diagnostic significance and limitations of routine laboratory testing. It also 
highlights the significance of close coordination between laboratory professionals and clinicians.
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Highlights 

•	 Viral infections can trigger Guillain-Barré syndrome (GBS) through immune mechanisms
•	 Molecular mimicry between viral antigens and nerves plays a key pathogenic role
•	 Different viruses may induce distinct GBS subtypes with varied clinical features
•	 Laboratory tests support diagnosis by detecting antibodies and viral markers
•	 Early recognition of viral triggers improves management and patient outcomes

Introduction

Guillain-Barré syndrome (GBS) is a postinfectious, 
monophasic polyradiculoneuropathy caused by 
immune-mediated damage to the peripheral 
nervous system (PNS) (1). It is the leading cause of 

acquired neuromuscular paralysis, often preceded 
by infectious events such as Campylobacter jejuni, 
cytomegalovirus (CMV), Epstein-Barr virus (EBV), 
and, more recently, severe acute respiratory syn-
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drome coronavirus 2 (SARS-CoV-2) (2,3). While bac-
terial triggers are well characterized, the contribu-
tion of viral pathogens to GBS pathogenesis re-
mains incompletely understood, representing a 
critical gap in both clinical and laboratory diagnos-
tics.

Guillain-Barré syndrome manifests in different 
subtypes, including primary demyelinating and 
axonal variants, the latter comprising acute motor 
axonal neuropathy (AMAN) and acute motor and 
sensory axonal neuropathy (AMSAN) (4). Miller-
Fisher syndrome (MFS), a rare variant of GBS, is 
characterized by ataxia, areflexia, and ophthalmo-
paresis, with anti-ganglioside GQ1b antibodies de-
tected in approximately 85% of patients (5). These 
features highlight the immunological heterogene-
ity of GBS and the potential role of virus-induced 
autoimmunity.

The main objective of this review is to summarize 
current evidence on viral triggers of GBS, with par-
ticular emphasis on their implications for labora-

tory diagnostics. We hypothesize that identifying 
viral infections and associated immunological bio-
markers can improve subtype differentiation and 
clinical management. By providing an updated 
overview of viral contributions to GBS pathogene-
sis, this review aims to support laboratory profes-
sionals and clinicians in interpreting serological, 
molecular, and cerebrospinal fluid (CSF) findings in 
suspected viral GBS cases. In order to clearly pre-
sent the complexity of the phenomena discussed, 
a synthetic pathophysiological model illustrating 
the sequence of events leading from viral infec-
tion to damage to the structures of the peripheral 
nerve (PN) is presented in Figure 1.

Materials and methods

A comprehensive review of the available literature 
regarding viral pathogens and GBS was conduct-
ed. The literature search was performed across 
PubMed, Google Scholar, and Scopus databases in 
March 2025 by two independent reviewers. Both 

Figure 1. Pathomechanism of virus-associated Guillain-Barré syndrome. The figure depicts the cascade from viral infection to im-
mune activation, subsequent production of autoantibodies via molecular mimicry, and resulting peripheral nerve damage. TNF-α 
- tumor necrosis factor-alpha. IL-6 - interleukin-6.
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reviewers conducted the search strategy concur-
rently. The initial broad search utilized the terms: 
(“Guillain-Barré Syndrome” OR “Guillain Barre Syn-
drome”) AND “virus”. To ensure exhaustive cover-
age of specific pathogens, a supplementary tar-
geted search was performed within the same 
timeframe using the terms: (“Guillain Barre Syn-
drome” OR “Guillain-Barré Syndrome”) AND 
(“CMV” OR “Epstein-Barr virus” OR “Zika virus” OR 
“SARS-CoV-2” OR “Influenza virus” OR “Hepatitis A” 
OR “Hepatitis B” OR “Hepatitis C” OR “Hepatitis E” 
OR “HIV” OR “Herpes simplex virus” OR “Varicella 
zoster virus”). The search primarily targeted Eng-
lish-language articles published within the last 5 
years, encompassing both human and animal 
studies. However, seminal papers, highly relevant 
historical case reports, and foundational clinical 
guidelines published prior to this period were also 
included to provide essential context and mecha-
nistic insights. Inclusion criteria comprised a con-
firmed viral infection preceding or associated with 
GBS and the availability of sufficient clinical or lab-
oratory data. Exclusion criteria included duplicate 
reports across databases, off-topic studies, and ar-
ticles lacking specific relevant information. The ini-
tial broad search yielded 1386 previously pub-
lished articles. Following the removal of duplicates 
and a rigorous screening of titles, abstracts, and 
full texts against the predefined criteria, irrelevant 
and redundant studies were progressively exclud-
ed. Ultimately, 95 articles met all criteria and were 
included in the final review. 

Herpes simplex virus 

This herpesvirus primarily affects the skin and mu-
cous membranes and may lead to a variety of dis-
eases, such as cold sores, genital herpes, herpes 
stromal keratitis, meningitis, and encephalitis. Her-
pes simplex virus type 1 (HSV-1) is a neurotropic vi-
rus that causes a life-long latent infection in senso-
ry ganglia following an initial epithelial infection 
(6). The association between MFS and an underly-
ing HSV-1 infection has been recognized in a re-
ported case of a 48-year-old man who developed 
diplopia, bilateral ptosis, and unstable gait after an 
acute diarrheal illness and recurring cold sores. 

While the patient presented with a history of a pre-
ceding acute Campylobacter jejuni infection, the re-
current nature of the HSV-1 infection was identified 
as the primary precipitant for the MFS episode. The 
diagnosis was supported by the presence of anti-
GQ1b ganglioside IgG antibodies and abnormal 
magnetic resonance imaging (MRI) findings in the 
bilateral cranial nerves III and VI. This case high-
lights the complex interplay between multiple 
pathogens and autoimmunity, suggesting that 
HSV-1 may provoke the formation of cross-reactive 
autoantibodies toward gangliosides via molecular 
mimicry, even in the setting of prior gastrointesti-
nal illness (7). This abnormal immune activity caus-
es the development of antibodies that cross-react 
with ganglioside components of PNs, leading to 
demyelination and axonal damage typical of GBS 
and MFS (8). Another reported case involves an 
80-year-old male who, after an upper respiratory 
tract infection, developed dysarthria, dysphonia, 
ophthalmoplegia, areflexia, and unstable posture. 
Herpes simplex virus type 1 DNA was detected in 
CSF analysis (9). This highlights the importance of 
detecting HSV reactivation in CSF to guide routine 
laboratory diagnostics and combined antiviral and 
immunomodulatory treatment. Cross-reactivity 
between human herpesviruses has been suggest-
ed in previous studies (10). Although HSV-1 has 
been proposed as a potential trigger or exacerbat-
ing factor in GBS/MFS, the available evidence is lim-
ited to case reports, and no direct mechanistic link, 
including molecular mimicry, has been conclusive-
ly demonstrated (11). It is worth noting, however, 
that GBS as a consequence of HSV-1 infection is un-
common, with most HSV infections not leading to 
autoimmune neuropathy. In conclusion, HSV-1 in-
fection can trigger GBS/MFS through complex im-
munological processes such as molecular mimicry 
and immune modulation. Early detection via labo-
ratory testing and prompt initiation of combined 
antiviral and immunotherapy can improve patient 
outcomes (12).

Varicella Zoster virus

Varicella Zoster virus (VZV) is a common human-
restricted pathogen. After primary varicella infec-
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tion, VZV enters latency in the sensory ganglia and 
can later reactivate to cause herpes zoster (HZ), a 
disease with significant morbidity but low mortal-
ity. Both varicella and zoster are generally self-lim-
iting, but in immunocompromised patients, they 
may cause serious complications, including en-
cephalitis, myelitis, and in rare cases GBS (13). Her-
pes zoster typically presents as a localized vesicu-
lar rash along a dermatome and may be accompa-
nied by sensory and motor deficits. Current evi-
dence suggests that VZV can trigger GBS through 
molecular mimicry, where viral antigens such as 
glycoproteins gB, gH, and gL structurally resemble 
PN gangliosides (8). This molecular similarity may 
provoke an autoimmune response, leading to anti-
body production against host neurons. Proinflam-
matory cytokines induced by the infection, par-
ticularly tumor necrosis factor-alpha (TNF-α) and 
interleukin-6 (IL-6), may weaken the blood-nerve 
barrier and facilitate leukocyte infiltration into PNs 
(12,14). Although GBS after VZV infection is uncom-
mon, HZ should be considered a potential trigger. 
A systematic review identified 29 cases of GBS fol-
lowing primary VZV infection, with a median age 
of 37 years and a male predominance. Most pa-
tients exhibited sensory-motor deficits, including 
tetraparesis and cranial nerve involvement, espe-
cially the facial nerve. Intravenous immunoglobu-
lin (IVIG) was used as first-line therapy in all cases, 
with favorable outcomes in most patients (14). 
There are also reports of axonal GBS variants, such 
as, following zoster AMAN infection, highlighting 
immune response heterogeneity and the possibil-
ity of seronegative presentations. In conclusion, 
GBS following varicella or zoster can lead to severe 
illness, particularly in adults, and is often associat-
ed with cranial nerve involvement (15). Early rec-
ognition and prompt immunotherapy are essen-
tial to improve clinical outcomes.

Cytomegalovirus

Cytomegalovirus (CMV), a member of the Herpes-
viridae family, is a common viral trigger of GBS, es-
pecially in adults (16). CMV-associated GBS is often 
characterized by the presence of IgM anti-ganglio-
side antibodies, particularly anti-GM2, indicating a 

virus-specific immune mechanism. Laboratory 
confirmation typically includes CMV IgM serology, 
detection of viral DNA by polymerase chain reac-
tion (PCR) in blood or CSF, and antiganglioside an-
tibody assays, which can guide diagnosis and 
prognosis (17). 

For example, a 9-year-old patient developed axon-
al sensory-motor GBS after CMV infection, con-
firmed by positive anti-CMV IgM and elevated an-
tiganglioside antibodies. Follow-up revealed com-
plete neurological recovery (17). Epidemiological 
data suggest that CMV-GBS more frequently af-
fects younger individuals, with sensory deficits 
and facial palsy. The underlying mechanism in-
volves molecular mimicry, where CMV antigens re-
semble host gangliosides, triggering cross-reac-
tive humoral responses (18,19). Although CMV in-
fection alone does not always result in GBS, im-
mune dysregulation in susceptible hosts promotes 
PN injury via both humoral (anti-ganglioside anti-
bodies) and cellular (CD8+ T-cell mediated) path-
ways (19). In summary, CMV can precipitate GBS 
through virus-specific immune mechanisms, and 
routine laboratory testing serology, PCR, and anti-
body detection plays a pivotal role in diagnosis, 
subtype classification, and monitoring recovery 
(16-21).

Epstein-Barr virus

Epstein-Barr virus is a cause of infectious mononu-
cleosis and has been implicated as a rare but prob-
able trigger of GBS (22-24). Although EBV associat-
ed with GBS is uncommon, serological and immu-
nological evidence supports a potential link. Cyto-
megalovirus and Campylobacter jejuni are better 
known as triggers of GBS because of well-defined 
molecular mimicry mechanisms. Epstein-Barr virus 
can cause GBS via alternative immune pathways. 
Proposed mechanisms include EBV-induced poly-
clonal B-cell activation and bystander PN compo-
nents. Laboratory identification of EBV as a trigger 
is well established in clinical practice, including 
confirmed primary infection in immunocompe-
tent patients and EBV-associated manifestations in 
immunocompromised individuals, such as kidney 
transplant recipients. Detection of EBV-specific an-
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tibodies may support the diagnosis in suspected 
post-infectious GBS cases, although clinical pres-
entations may vary (22-24).

SARS-CoV-2

The 2019 pandemic was caused by the novel coro-
navirus SARS-CoV-2, responsible for COVID-19, pri-
marily affecting the respiratory system (25). Early 
reports indicated neurological involvement, both 
central and peripheral, including anosmia, ageu-
sia, headache, fever, fatigue and myalgia (26). 
SARS-CoV-2 can reach the nervous system via the 
olfactory nerve, transsynaptic transfer, leukocyte 
migration across the blood-brain barier, or direct 
endothelial infection (27). Mechanisms of neural 
injury include direct neurotropism, immune-medi-
ated damage, cytokine storm, coagulopathy, and 
molecular mimicry between viral antigens and PN 
components (28,29). Guillain-Barré syndrome and 
variants such as MFS have been reported follow-
ing COVID-19 infection. A systematic review of 23 
COVID-19-associated GBS cases in 2021 showed a 
median age of 61 years, equal gender distribution, 
and predominance of the acute inflammatory de-
myelinating polyradioculopathy (AIDP) subtype 
over AMSAN (30). Severe demyelination and ICU 
admission were more common in these patients, 
highlighting the clinical significance of even rare 
postinfectious neuropathies (26,29). Epidemiologi-
cal data also indicate an increase in GBS incidence 
during the pandemic compared with the previous 
30 years (31).

Zika virus

There are several reports describing the Zika virus 
(ZIKV) as a potential trigger for GBS. Detection of 
ZIKV RNA in serum, CSF, urine, and saliva by RT-
PCR confirms viral infection and supports labora-
tory diagnosis (32). Epidemiological studies in Co-
lombia and Puerto Rico reported a rise in GBS cas-
es during ZIKV outbreaks, with most patients 
showing neurological symptoms within four 
weeks after ZIKV infection (33). Laboratory analy-
ses also revealed anti-glycolipid antibodies in 
some patients, indicating a potential mechanism 

of molecular mimicry between viral antigens and 
neuronal components, especially in the AMAN 
subtype of GBS (34). Routine laboratory tests, in-
cluding RT-PCR and serological assays, are essen-
tial for confirming ZIKV infection and monitoring 
immunological responses in suspected GBS cases. 
These findings highlight the role of laboratory di-
agnostics in identifying ZIKV-associated neurolog-
ical complications (32-34).

Influenza virus

Most epidemiological data show only occasional 
cases of GBS linked to influenza infection or vacci-
nation, though some studies suggest possible cor-
relations (35). Molecular mimicry is the most wide-
ly accepted mechanism, in which gangliosides on 
peripheral neurons structurally resemble influenza 
virus antigens (36). Immune activation during in-
fection can generate cross-reactive antibodies tar-
geting neural structures, leading to axonal dam-
age or demyelination (37,38). During the 2009-2011 
H1N1 pandemic in Norway, influenza infection but 
not vaccination was associated with an increased 
risk of GBS (39). Comprehensive laboratory diag-
nostics, including serological and immunological 
assays, are essential for identifying influenza infec-
tion and monitoring immune responses in pa-
tients with suspected GBS (40). 

Hepatitis A virus

Hepatitis A virus (HAV) is a non-cytopathic RNA vi-
rus transmitted via the fecal-oral route, causing 
acute hepatitis of varying severity (41-45). Al-
though HAV is not neurotropic, several cases of 
GBS have been reported in temporal association 
with HAV infection (46,47). Molecular mimicry, 
where HAV antigens share epitopes with ganglio-
sides or other PN components, is proposed to trig-
ger cross-reactive antibodies leading to demyelin-
ation or axonal injury (5,47,48). Guillain-Barré syn-
drome typically develops within six weeks of in-
fection, often involving facial palsy and axonal 
variants such as AMAN (49-53). Routine laboratory 
testing, including serology and immunological as-
says, is essential to confirm HAV infection and to 
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monitor immune responses in suspected GBS cas-
es (46-48,54).

Hepatitis B virus

Hepatitis B virus (HBV) is a hepatotropic DNA virus 
transmitted vertically or via contaminated body 
fluids (55). Although primarily affecting the liver, 
HBV infection has been rarely associated with GBS 
and other immune-mediated neuropathies (56-
59). Mechanisms include molecular mimicry, im-
mune complex formation, and T-cell dysregula-
tion, which may lead to production of cross-reac-
tive antibodies against PNs (60–63). Immune com-
plexes containing HBsAg have been detected in 
both serum and CSF of the HBV infection-associat-
ed GBS case, supporting laboratory-based diagno-
sis and monitoring of immune-mediated damage 
(59-63). Awareness of this rare association is im-
portant, as early interventions such as IVIG or plas-
ma exchange (PLEX) can improve neurological 
outcomes (64).

Hepatitis C virus

Hepatitis C virus (HCV) chronically infects approxi-
mately 58 million people worldwide and is trans-
mitted via blood and high-risk sexual contact 
(65,66). Hepatitis C virus exerts immunomodulato-
ry effects that can predispose to autoimmune 
complications, including GBS (66,67). Immuno-
pathogenic mechanisms involve persistent activa-
tion of innate and adaptive immunity, B-cell-driv-
en autoimmunity, molecular mimicry, and immune 
complex deposition (68-70). Deposition of im-
mune complexes in small vessels supplying PNs 
may result in vascular and demyelinating neuropa-
thies. Laboratory tests, including serology and de-
tection of immune complexes, are critical in as-
sessing infection status and monitor autoimmune 
responses in HCV-infected patients with neurolog-
ical complications. Long-lasting immune activa-
tion triggered on by chronic HCV infection is char-
acterized by persistent inflammatory signals and 
changes in humoral and cellular immune respons-
es. Furthermore, persistent immunological abnor-
malities such as continuous macrophage activa-

tion following viral elimination, suggest that HCV 
may have prolonged immunomodulatory effects 
that may promote immune-mediated issues re-
sulting from infection (69-71).

Hepatitis E virus

Hepatitis E virus (HEV) infection has been linked to 
GBS through aberrant immune responses (72). Mo-
lecular mimicry, with antibodies or T cells target-
ing viral antigens cross-reacting with PN compo-
nents such as gangliosides, contributes to inflam-
matory and demyelinating nerve damage (73-75). 
Hepatitis E virus genotype 1 is most commonly as-
sociated with neurological complications, with au-
toantibodies targeting nodal and paranodal pro-
teins, disrupting nerve conduction and promoting 
demyelination and axonal degeneration via com-
plement activation (75,76). Laboratory detection 
of HEV infection and monitoring of immunopatho-
genic markers are important for identifying pa-
tients at risk of HEV-associated GBS (72-76).

Human immunodeficiency virus

Guillain-Barré syndrome has been reported in as-
sociation with human immunodeficiency virus 
(HIV) infection, primarily in case reports since the 
1980s (77-79). Guillain-Barré syndrome usually oc-
curs early during acute retroviral syndrome or se-
roconversion, but can also develop during chronic 
HIV infection (80-82). Proposed mechanisms in-
clude autoimmune responses triggered by molec-
ular mimicry between viral antigens and PN com-
ponents, bystander activation of immune cells, 
and impaired regulation of autoreactive T cells, 
which may lead to demyelination and axonal dam-
age (83,84). Immune reconstitution inflammatory 
syndrome (IRIS) after initiation of highly active an-
tiretroviral therapy (HAART) may also contribute to 
GBS onset. Routine laboratory testing, including 
CSF analysis showing elevated protein concentra-
tions and immunological assays - such as markers 
of intrathecal immune activation, the assessment 
of anti-ganglioside antibodies and CD4+ T cell 
counts - is essential for diagnosis and monitoring 
of HIV-associated GBS (85,86). CD4+ T cell deple-
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tion, chronic immune activation, and endothelial 
dysfunction in untreated HIV infection may further 
predispose to autoimmune neuropathies (87-92). 
The British HIV Association (BHIVA) recommends 
HIV screening in all patients presenting with GBS 
(93).

Laboratory diagnostics

Accurate laboratory diagnostics is critical in con-
firming virus-associated GBS and its variants, in-
cluding MFS, and in guiding immunotherapy and 
antiviral interventions. Routine laboratory ap-
proaches combine serological, molecular, and im-
munological methods to provide a comprehen-
sive assessment of viral exposure, immune activa-
tion, and PN involvement.

In alignment with current international consensus 
guidelines, CSF analysis remains a cornerstone of 
the diagnostic workup for GBS, where a separate 
evaluation of biochemical and cellular parameters 
is required (2,8). The expected laboratory findings 
in patients with GBS are characterized by albu-
minocytologic dissociation, defined as an elevated 
CSF protein concentration (> 0.45 g/L) accompa-
nied by a normal CSF leukocyte count (< 10 cells/
μL) or, less commonly, a mildly elevated leukocyte 
count (< 50 cells/μL) (1). According to current diag-
nostic criteria and management frameworks, this 
classical pattern supports the clinical diagnosis 
but its absence, particularly during the first week 
of symptom onset when protein concentrations 
can still be normal, does not exclude GBS (2).

For example, serological assays detecting virus-
specific IgM and IgG antibodies are central in diag-
nosing infections such as CMV, EBV, HSV-1, and 
hepatitis viruses, and in differentiating acute from 
past infections (6,9,11,14,16,17,20,22-24,46,55,57,62, 
65,69,94). Molecular diagnostics, particularly PCR, 
enhance detection sensitivity by identifying viral 
DNA or RNA in serum, CSF, urine, or saliva. PCR-
based confirmation is especially valuable in cases 
with atypical serological results, early infection be-
fore seroconversion, or reactivation of latent virus-
es such as HSV-1 or VZV (6,7-9,13). In CSF, PCR de-
tection of viral nucleic acids, together with protein 

concentration assessment, cell count, and immu-
noglobulin indices, can clarify whether neuropa-
thy is driven primarily by direct viral neurotropism 
or post-infectious autoimmune mechanisms 
(9,85,86). For instance, HSV-1 DNA detected in CSF 
in GBS patients supports combined antiviral and 
immunomodulatory treatment (9). Similarly, de-
tection of Zika virus RNA by RT-PCR confirms infec-
tion and supports the identification of molecular 
mimicry driven AMAN subtype GBS (32-34). Labo-
ratory testing is also essential for early detection of 
viral reactivation or co-infections, which may mod-
ulate the risk of autoimmune neuropathy. For ex-
ample, CMV IgM and IgG positivity alongside tran-
sient EBV IgM positivity suggests that multiple vi-
ral exposures can contribute synergistically to dis-
ease onset (94). Similarly, in SARS-CoV-2-associated 
GBS, serological and molecular analyses can differ-
entiate post-infectious autoimmune neuropathy 
from direct viral neurotropism, guiding the use of 
immunomodulatory therapy in critically ill patients 
(26,29,30).

In laboratory diagnosis, antiganglioside antibody 
tests play a key role. They reflect the immunologi-
cal mechanisms triggered by various pathogens, 
including viruses and bacteria (8). A key aspect of 
the pathophysiology of GBS is the development of 
antiganglioside antibodies. They arise through 
molecular mimicry between viral or bacterial anti-
gens and PN components (3,8,76). These antibod-
ies are typically detected in serum using enzyme-
linked immunosorbent assay (ELISA) or immunob-
lot techniques (5,70). Viral infections can trigger 
production of antibodies against ganglioside com-
ponents of PNs, including GM1, GM2, and GQ1b, 
through molecular mimicry (3,8,34). Serological 
detection of these antibodies allows classification 
of GBS subtypes (AIDP, AMAN, AMSAN) and helps 
predict clinical outcomes. Their clinical signifi-
cance lies in their clear association with specific 
clinical variants of GBS. Anti-GQ1b antibodies are 
highly specific for MFS, whereas antibodies against 
GM1 or GD1a gangliosides are often associated 
with axonal forms of GBS, such as AMAN (5,18,75). 
Identification of these antibody profiles is a key di-
agnostic tool for subtyping and prognostic assess-
ment (5,18,69). Moreover, sequential measurement 
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of antibody titers can monitor immune response 
dynamics and treatment efficacy during IVIG or 
plasma exchange therapy (8,10,15,95). In EBV-asso-
ciated GBS, polyclonal B-cell activation may lead 
to the production of diverse autoantibodies, while 
detection of EBV capsid-specific antibodies may 
support diagnosis when considered alongside 
clinical findings (22-24). Additional biochemical 
analyses, including measurement of inflammatory 
cytokines, chemokines, and complement compo-
nents in serum and CSF, may further characterize 
immune activation and peripheral nerve injury 
(10,13,95). Regarding the positioning of serological 
biomarkers within current diagnostic algorithms, 
antiganglioside antibody testing is officially recog-
nized as a supportive, secondary diagnostic tool 
rather than a mandatory criterion (2,17). While 
their routine screening is highly recommended to 
narrow down specific clinical phenotypes and dif-
ferentiate GBS variants from other acute neuropa-
thies, current management guidelines emphasize 
that therapeutic interventions (such as IVIG or 
plasma exchange) should never be delayed while 
awaiting antibody test results (2,5,17). Interpreta-
tion of the results of these tests, however, requires 
careful consideration of diagnostic sensitivity and 
specificity, which vary dramatically depending on 
the GBS subtype (5). IgG anti-GQ1b antibodies 
demonstrate exceptional diagnostic sensitivity 
(approximately 85%) and high specificity for MFS 
(5). In the case of primary demyelinating variants, 
such as acute inflammatory demyelinating polyra-
diculopathy (AIDP), the clinical sensitivity of stan-
dard antiganglioside panels remains relatively low 
(approximately 40-60%). This means that a nega-
tive serological result cannot completely exclude 
the diagnosis of GBS (5,69). However, when specif-
ic IgM anti-GM2 antibodies are detected in acute 
CMV infection or IgG anti-GM1/GD1a in axonal 
variants, such as AMAN, their diagnostic specificity 
confirms the GBS subtype and helps determine 
the clinical prognosis (5,17,69). Modern laboratory 
diagnostics rely on integrating serological test re-
sults with patient clinical profiles. The complex re-
lationships between viral etiology, clinical pheno-
type of GBS, and antiganglioside antibody profiles 
require a systematic diagnostic approach.

Complementary biochemical assays enhance di-
agnostic accuracy. Measurement of inflammatory 
cytokines, chemokines, and complement compo-
nents in serum and CSF can provide mechanistic 
insight into virus-induced immune activation and 
PN injury (10,13,95). Elevated proinflammatory cy-
tokines may facilitate leukocyte infiltration across 
the blood-nerve barrier and exacerbate demyeli-
nation in VZV or influenza-associated GBS (15,36). 
Immune complex deposition, particularly in hepa-
titis B and C infections, can be identified through 
laboratory detection of HBsAg or HCV-antigen 
complexes in serum and CSF, elucidating the path-
way of T-cell dysregulation and antibody-mediat-
ed nerve injury (59,69-71). Furthermore, the acute 
inflammatory cascade triggered by viral patho-
gens induces robust generation of reactive oxy-
gen species (ROS), leading to significant oxidative 
stress that accelerates mitochondrial dysfunction 
and lipid peroxidation within peripheral myelin 
and axonal membranes (5,8). New clinical studies 
highlight the significant role of structural biomark-
ers that reflect direct damage to PNs and axons in 
viral GBS (5,8,69). Among these, neurofilaments, 
and especially tau protein, have gained impor-
tance as surrogate markers of axonal degenera-
tion and cytoskeletal damage resulting from in-
tense autoimmune insults (17,69). In patients with 
AMAN, significantly elevated concentrations of 
neurofilament light chain and tau in both CSF and 
serum correlate with the degree of PN damage 
and may serve as valuable indicators of long-term 
clinical outcome (2,5,69). Similarly, changes in pe-
ripherin, an intermediate filament protein ex-
pressed primarily in peripheral neurons, reflect 
structural remodeling and stress responses of ax-
onal networks during acute demyelinating or ax-
onal attacks (7,17). These structural biomarkers are 
now viewed as powerful research tools. Assess-
ment of neurofilaments, peripherins, and tau pro-
tein provides pathobiological information on the 
severity of virus-induced neurodegeneration and 
gives hope for the development of personalized 
prognostic algorithms in the future (2,17,69).

Finally, integrating laboratory findings into clinical 
decision-making is vital for optimizing patient out-
comes. Combined interpretation of serology, PCR, 
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antiganglioside antibodies, CSF biochemistry, and 
immune markers provides a robust framework for 
identifying virus-specific triggers, confirming GBS 
subtypes, and guiding timely interventions (16-
21,32-34,85,86). Early and precise laboratory evalu-
ation allows clinicians to anticipate potential com-
plications, select appropriate antiviral or immu-
nomodulatory therapy, and monitor neurological 
recovery, ultimately improving prognosis and re-
ducing long-term disability. A summary of key bio-
markers, recommended analytical methods, and 
diagnostic limitations for individual viral patho-
gens is presented in Table 1.

In summary, laboratory diagnostics in virus-associ-
ated GBS are multifaceted, encompassing serolo-
gy, molecular detection, antibody profiling, and 
immunochemical analysis. These methods not 
only confirm viral triggers but also elucidate the 
biochemical and immunopathogenic mechanisms 
underlying PN injury, emphasizing their central 
role in research and clinical management of virus-
induced neuropathies.

Discussion

The reviewed evidence suggests that viral infec-
tions can trigger GBS (7,9,12). However, a critical re-

view of the current literature has shown that the 
clinical utility of laboratory markers remains incon-
sistent (11,37,49). Molecular mimicry is a widely ac-
cepted mechanism. A key challenge is the high 
heterogeneity of antibody responses. CMV-associ-
ated GBS often presents with IgM anti-GM2 anti-
bodies, which strongly correlate with sensorimo-
tor deficits and facial nerve paralysis, providing a 
reliable diagnostic link (9,15,51). In contrast, EBV-
associated GBS lacks a single pathognomonic 
marker. It often demonstrates polyclonal B-cell ac-
tivation, complicating differentiation from other 
postinfectious neuropathies (23,94). Although 
SARS-CoV-2 has been associated with GBS, the role 
of direct neurotropism remains debated. Labora-
tory results often demonstrate elevated protein 
concentrations in CSF (1,58,80). Unlike C. jejuni or 
CMV infections, antiganglioside antibody profiles 
are much less predictable in COVID-19 (67,90).

Our analysis highlights the importance of identify-
ing virus-specific markers and antiganglioside pro-
files for differentiating GBS subtypes. The pres-
ence of anti-GQ1b antibodies in patients with oph-
thalmoplegia and ataxia confirms the diagnosis of 
MFS, regardless of whether the trigger is HSV-1 or 
other pathogens (2,5,12). Axonal variants (AMAN/
AMSAN) are more frequently associated with in-

Viral trigger Associated GBS subtype(s) Key antiganglioside antibodies

CMV AIDP, AMAN, Sensory GBS Anti-GM2 (IgM)

EBV AIDP, MFS Anti-GM1, Anti-GD1a

VZV AIDP, AMAN Anti-GM1, Anti-GD1b

HSV-1 AIDP, MFS Anti-GD1a, Anti-GQ1b (rare)

SARS-CoV-2 AIDP, AMAN, MFS Anti-GD1a, Anti-GM1

ZIKV AMAN (frequent autonomic dysfunction) Anti-GA1, Anti-GM1

Influenza virus AMAN, AIDP Anti-GM1, Anti-GD1a

HBV / HCV AIDP (associated with vasculitis) Anti-GM1 (rare)

HIV AIDP (seroconversion or IRIS) Anti-GM1, Anti-glycolipid complexes

CMV – Cytomegalovirus. EBV - Epstein-Barr virus. VZV - Varicella-zoster virus. HSV-1 - Herpes simplex virus type 1. SARS-CoV-2 - 
Severe acute respiratory syndrome coronavirus 2. ZIKV - Zika virus. HBV - Hepatitis B virus. HCV - Hepatitis C virus. HIV - Human 
immunodeficiency virus. AIDP - Acute inflammatory demyelinating polyneuropathy. AMAN - Acute motor axonal neuropathy. 
GBS - Guillain-Barré syndrome. MFS - Miller Fisher syndrome. IRIS - Immune reconstitution inflammatory syndrome. IgM - 
Immunoglobulin M. GM1, GM2, GD1a, GD1b, GQ1b, GA1 - Gangliosides (standard nomenclature).

Table 1. Associations between viral triggers, GBS clinical subtypes, and key anti-ganglioside antibody profiles
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fections triggering anti-GM1 or anti-GD1a antibod-
ies, often associated with ZIKV or CMV (37,49,80). 
However, clinical interpretation of these findings is 
often hampered by cross-reactivity and the tran-
sient nature of antibody titers. Future studies 
should focus on long-term monitoring of these bi-
omarkers to determine their predictive value for 
treatment response (1,58,94). Integrating structur-
al markers such as neurofilaments with traditional 
serological testing may provide a more robust 
framework for the treatment of patients with GBS, 
moving beyond a simple “positive/negative” diag-
nosis towards a personalized, subtype-specific 
treatment strategy (1,49,67).

In conclusion, the primary finding of this review is 
that the viruses discussed can function as triggers 
for GBS. Impairment of the immune response, pro-
duction of autoantibodies, molecular mimicry, and 
oxidative stress are likely mechanisms contribut-
ing to GBS onset. Several of the presented patho-
gens also exhibit neurotropic capabilities, facilitat-
ing direct or indirect nervous system injury. These 
observations highlight the importance of consid-
ering recent viral infections in patients presenting 
with early neurological symptoms, enabling time-
ly initiation of appropriate treatment, and poten-
tially reducing the need for intensive care and 
complications such as respiratory failure. Although 
our understanding of virus-associated GBS has ad-
vanced, many pathophysiological mechanisms re-
main incompletely elucidated, and optimal thera-
peutic strategies are still under investigation. Fu-

ture research, including well-designed clinical 
studies, is essential to refine laboratory diagnos-
tics, clarify immunopathogenic mechanisms, and 
improve prevention and management of GBS 
worldwide.

Author contributions

K Kłodnicka: Conceptualization, Data curation, For-
mal analysis, Investigation, Methodology, Project 
administration, Resources, Software, Validation, 
Visualisation, Writing - original draft preparation, 
Writing - review & editing. J Januszewski: Concep-
tualization, Data curation, Formal analysis, Investi-
gation, Resources, Software, Visualisation, Writing 
- original draft preparation, Writing - review & edit-
ing. M Tyczyńska: Conceptualization, Data cura-
tion, Formal analysis, Investigation, Methodology, 
Resources, Writing - original draft preparation. B 
Teresińska: Conceptualization, Data curation, For-
mal analysis, Investigation, Resources, Writing - 
original draft preparation. P Trzaskacz: Conceptu-
alization, Data curation, Formal analysis, Investiga-
tion, Resources, Visualisation, Writing - original 
draft preparation. A Forma: Conceptualization. J 
Flieger: Supervision. J Baj: Supervision.

Potential conflict of interest

None declared.

Data availability statement

No data was generated during this study, so data 
sharing statement is not applicable to this article.

References
  1.	 Shahrizaila N, Lehmann HC, Kuwabara S. Guillain-Barré syn-

drome. Lancet. 2021;397:1214-28. https://doi.org/10.1016/
S0140-6736(21)00517-1

  2.	 Hughes RAC, Cornblath DR. Guillain-Barré syndrome. Lan-
cet. 2005;366:1653-66. https://doi.org/10.1016/S0140-
6736(05)67665-9

  3.	 Yu RK, Usuki S, Ariga T. Ganglioside molecular mimicry and 
its pathological roles in Guillain-Barré syndrome and rela-
ted diseases. Infect Immun. 2006;74:6517-27. https://doi.
org/10.1128/IAI.00967-06

  4.	 Malekpour M, Khanmohammadi S, Meybodi MJE, She-
kouh D, Rahmanian MR, Kardeh S, et al. COVID-19 as a trig-
ger of Guillain-Barré syndrome: A review of the molecular 
mechanism. Immun Inflamm Dis. 2023;11:e875. https://doi.
org/10.1002/iid3.875

  5.	 Willison HJ, Jacobs BC, van Doorn PA. Guillain-Barré syn-
drome. Lancet. 2016;388:717-27. https://doi.org/10.1016/
S0140-6736(16)00339-1

  6.	 Verzosa AL, McGeever LA, Bhark SJ, Delgado T, Salazar 
N, Sanchez EL. Herpes Simplex Virus 1 Infection of Neuro-



Kłodnicka K. et al.	 Viral triggers of Guillain-Barré syndrome

https://doi.org/10.11613/BM.2026.030502 	 Biochem Med (Zagreb) 2026;36(3):030502 

		  11

nal and Non-Neuronal Cells Elicits Specific Innate Immu-
ne Responses and Immune Evasion Mechanisms. Front 
Immunol. 2021;12:644664. https://doi.org/10.3389/
fimmu.2021.644664

  7.	 Bies JJ, Hassan M, Prakash S, Porres-Aguilar M, Peralta DP. A 
Rare Association Between Herpes Simplex Virus Type 1 and 
Miller-Fisher Syndrome. Cureus. 2023;15:e38163. https://
doi.org/10.7759/cureus.38163

  8.	 Laman JD, Huizinga R, Boons GJ, Jacobs BC. Guillain-
Barré syndrome: expanding the concept of molecular mi-
micry. Trends Immunol. 2022;43:296-308. https://doi.
org/10.1016/j.it.2022.02.003

  9.	 Alberti C, Molitierno N, Iacobelli V, Velardo D, Comi GP, Cor-
ti S, et al. A rare association of Guillain-Barré syndrome/
Miller-Fisher syndrome overlap syndrome and Herpes Sim-
plex Virus Type 1 infection: trigger or exacerbating fac-
tor? Ther Adv Neurol Disord. 2024;17:17562864241297086. 
https://doi.org/10.1177/17562864241297086

10.	 Balachandran N, Oba DE, Hutt-Fletcher LM. Antigenic cross-
reactions among herpes simplex virus types 1 and 2, Epste-
in-Barr virus, and cytomegalovirus. J Virol. 1987;61:1125-35. 
https://doi.org/10.1128/jvi.61.4.1125-1135.1987

11.	 Alberti C, Molitierno N, Iacobelli V, Velardo D, Comi GP, Cor-
ti S, et al. A rare association of Guillain-Barré syndrome/
Miller-Fisher syndrome overlap syndrome and Herpes Sim-
plex Virus Type 1 infection: trigger or exacerbating fac-
tor? Ther Adv Neurol Disord. 2024;17:17562864241297086. 
https://doi.org/10.1177/17562864241297086

12.	 Diggikar PM, Pancholi T, Yammanuru B, Mundada M, 
R J. Exploring Treatments for a Rare Guillain-Barré Va-
riant: A Case Report of Miller-Fisher Syndrome. Cureus. 
2024;16:e65561. https://doi.org/10.7759/cureus.65561

13.	 Andrei G, Snoeck R. Advances and Perspectives in the Ma-
nagement of Varicella-Zoster Virus Infections. Molecu-
les. 2021;26(4):1132. https://doi.org/10.3390/molecu-
les26041132

14.	 Nerabani Y, Atli AA, Hamdan O, Hajjar Mwaffak A, Haj 
Hammadh NAH, Marstawi H, Hora S, Alabd N. Guilla-
in-Barré syndrome following varicella-zoster virus infec-
tion: a case report and systematic review. Ann Med Surg 
(Lond). 2023;85:5621-5628. https://doi.org/10.1097/
MS9.0000000000001370

15.	 Oliver SL, Zhou M, Arvin AM. Varicella-zoster virus: mole-
cular controls of cell fusion-dependent pathogenesis. Bio-
chem Soc Trans. 2020;48:2415-35. https://doi.org/10.1042/
BST20190511

16.	 Pomeroy C, Englund JA. Cytomegalovirus: epidemiology 
and infection control. Am J Infect Control. 1987;15:107-19. 
https://doi.org/10.1016/0196-6553(87)90164-7

17.	 Spagnoli C, Iodice A, Salerno GG, Frattini D, Bertani G, Pisa-
ni F, et al. CMV-associated axonal sensory-motor Guillain-
Barré syndrome in a child: Case report and review of the li-
terature. Eur J Paediatr Neurol. 2016;20:168-75. https://doi.
org/10.1016/j.ejpn.2015.11.004

18.	 Rodríguez Y, Rojas M, Pacheco Y, Acosta-Ampudia Y, 
Ramírez-Santana C, Monsalve DM, et al. Guillain–Barré 
syndrome, transverse myelitis and infectious diseases. Cell 

Mol Immunol. 2018;15:547-62. https://doi.org/10.1038/
cmi.2017.142

19.	 Khalili-Shirazi A, Gregson N, Gray I, Rees J, Winer J, Hughes 
R. Antiganglioside antibodies in Guillain-Barré syndro-
me after a recent cytomegalovirus infection. J Neurol Neu-
rosurg Psychiatry. 1999;66:376-9. https://doi.org/10.1136/
jnnp.66.3.376

20.	 Silva CT, Silva S, Silva MJ, Almeida AF, Fonseca J, Melo C, 
et al. Guillain-Barré Syndrome in a Teenage Girl: A Seve-
re Case With Anti-GM2 Antibodies Associated With Acu-
te CMV Infection and Literature Review. Clin Pediatr (Phila). 
2020;59:300-4. https://doi.org/10.1177/0009922819898186

21.	 Orlikowski D, Porcher R, Sivadon-Tardy V, Quincampoix 
JC, Raphaël JC, Durand MC, et al. Guillain-Barré syndrome 
following primary cytomegalovirus infection: a prospecti-
ve cohort study. Clin Infect Dis. 2011;52:837-44. https://doi.
org/10.1093/cid/cir074

22.	 Kim SY, Choe KW, Park S, Yoon D, Ock CY, Hong SW, et al. 
Mild form of Guillain-Barré syndrome in a patient with pri-
mary Epstein-Barr virus infection. Korean J Intern Med. 
2016;31:1191-3. https://doi.org/10.3904/kjim.2015.033

23.	 Masajtis-Zagajewska A, Muras K, Mochecka-Thoelke A, 
Kurnatowska I, Nowicki M. Guillain-Barré syndrome in 
the course of EBV infection after kidney transplantation-
-a case report. Ann Transplant. 2012;17:133-7. https://doi.
org/10.12659/AOT.883468

24.	 Dowling PC, Cook SD. Role of infection in Guillain-Barré 
syndrome: laboratory confirmation of herpesviruses in 
41 cases. Ann Neurol. 1981;9 Suppl:44-55. https://doi.
org/10.1002/ana.410090709

25.	 Jha NK, Ojha S, Jha SK, Dureja H, Singh SK, Shukla SD, et al. 
Evidence of Coronavirus (CoV) Pathogenesis and Emerging 
Pathogen SARS-CoV-2 in the Nervous System: A Review on 
Neurological Impairments and Manifestations. J Mol Neu-
rosci. 2021;71:2192-209. https://doi.org/10.1007/s12031-
020-01767-6

26.	 Sriwastava S, Kataria S, Tandon M, Patel J, Patel R, Jowkar 
A, et al. Guillain Barré Syndrome and its variants as a mani-
festation of COVID-19: A systematic review of case reports 
and case series. J Neurol Sci. 2021;420:117263. https://doi.
org/10.1016/j.jns.2020.117263

27.	 Maury A, Lyoubi A, Peiffer-Smadja N, de Broucker T, Meppi-
el E. Neurological manifestations associated with SARS-
CoV-2 and other coronaviruses: A narrative review for cli-
nicians. Rev Neurol (Paris). 2021;177:51-64. https://doi.
org/10.1016/j.neurol.2020.10.001

28.	 Savelieff MG, Feldman EL, Stino AM. Neurological sequela 
and disruption of neuron-glia homeostasis in SARS-CoV-2 
infection. Neurobiol Dis. 2022;168:105715. https://doi.
org/10.1016/j.nbd.2022.105715

29.	 Aladawi M, Elfil M, Abu-Esheh B, Abu Jazar D, Armouti A, 
Bayoumi A, et al. Guillain Barre Syndrome as a Complica-
tion of COVID-19: A Systematic Review. Can J Neurol Sci. 
2022;49:38-48. https://doi.org/10.1017/cjn.2021.102

30.	 Agosti E, Giorgianni A, D’Amore F, Vinacci G, Balbi S, Loca-
telli D. Is Guillain-Barrè syndrome triggered by SARS-CoV-2? 
Case report and literature review. Neurol Sci. 2021;42:607-
12. https://doi.org/10.1007/s10072-020-04553-9



Kłodnicka K. et al.	 Viral triggers of Guillain-Barré syndrome

Biochem Med (Zagreb) 2026;36(3):030502		  https://doi.org/10.11613/BM.2026.030502  

12

31.	 Gigli GL, Bax F, Marini A, Pellitteri G, Scalise A, Surcinelli A, 
et al. Guillain-Barré syndrome in the COVID-19 era: just an 
occasional cluster? J Neurol. 2021;268:1195-7. https://doi.
org/10.1007/s00415-020-09911-3

32.	 Dirlikov E, Major CG, Medina NA, Lugo-Robles R, Matos 
D, Muñoz-Jordan JL, et al. Clinical Features of Guillain-
Barré Syndrome With vs Without Zika Virus Infection, Pu-
erto Rico, 2016. JAMA Neurol. 2018;75:1089-97. https://doi.
org/10.1001/jamaneurol.2018.1058

33.	 da Silva IRF, Frontera JA, Bispo de Filippis AM, Nascimento 
OJM do, RIO-GBS-ZIKV Research Group. Neurologic Compli-
cations Associated With the Zika Virus in Brazilian Adults. 
JAMA Neurol. 2017;74:1190-8. https://doi.org/10.1001/ja-
maneurol.2017.1703

34.	 Cao-Lormeau VM, Blake A, Mons S, Lastère S, Roche C, 
Vanhomwegen J, et al. Guillain-Barré Syndrome outbre-
ak associated with Zika virus infection in French Polynesia: 
a case-control study. Lancet. 2016;387:1531-9. https://doi.
org/10.1016/S0140-6736(16)00562-6

35.	 Cunningham MW. Molecular Mimicry, Autoimmunity, and 
Infection: The Cross-Reactive Antigens of Group A Strepto-
cocci and their Sequelae. Microbiol Spectr. 7:10. https://doi.
org/10.1128/microbiolspec.GPP3-0045-2018

36.	 Cutillo G, Saariaho AH, Meri S. Physiology of gangliosi-
des and the role of antiganglioside antibodies in human 
diseases. Cell Mol Immunol. 2020;17:313-22. https://doi.
org/10.1038/s41423-020-0388-9

37.	 Diamond B, Honig G, Mader S, Brimberg L, Volpe BT. Bra-
in-reactive antibodies and disease. Annu Rev Immunol. 
2013;31:345-85. https://doi.org/10.1146/annurev-immu-
nol-020711-075041

38.	 Hughes RAC. Guillain-Barré syndrome: History, patho-
genesis, treatment, and future directions. Eur J Neurol. 
2024;31:e16346. https://doi.org/10.1111/ene.16346

39.	 Ghaderi S, Gunnes N, Bakken IJ, Magnus P, Trogstad L, 
Håberg SE. Risk of Guillain-Barré syndrome after exposu-
re to pandemic influenza A(H1N1)pdm09 vaccination or in-
fection: a Norwegian population-based cohort study. Eur J 
Epidemiol. 2016;31:67-72. https://doi.org/10.1007/s10654-
015-0047-0

40.	 Lee H, Kang HY, Jung SY, Lee YM. Incidence of Guillain-
Barré Syndrome Is Not Associated with Influenza Vaccina-
tion in the Elderly. Vaccines (Basel). 2020;8:431. https://doi.
org/10.3390/vaccines8030431

41.	 Andani A, Mellou K, Dewda P, Eeuwijk J, Kassianos G, Van 
Damme P, et al. Evolution and Impact of Hepatitis A Epi-
demiology in Europe-Systematic Literature Review of the 
Last 20 Years. J Viral Hepat. 2025;32:e14030. https://doi.
org/10.1111/jvh.14030

42.	 Castaneda D, Gonzalez AJ, Alomari M, Tandon K, Zervos 
XB. From hepatitis A to E: A critical review of viral hepati-
tis. World J Gastroenterol. 2021;27:1691-715. https://doi.
org/10.3748/wjg.v27.i16.1691

43.	 Salajegheh F, Shafieipour S, Najminejad Z, Pourzand P, 
Nakhaie M, Jahangiri S, et al. HAV-induced acalculous cho-
lecystitis: A case report and literature review. Clin Case Rep. 
2023;11:e7254. https://doi.org/10.1002/ccr3.7254

44.	 Hofmeister MG, Xing J, Foster MA, Augustine RJ, Burkholder 
C, Collins J, et al. Factors Associated With Hepatitis A Mor-
tality During Person-to-Person Outbreaks: A Matched Ca-
se-Control Study-United States, 2016-2019. Hepatology. 
2021;74:28-40. https://doi.org/10.1002/hep.31645

45.	 McMichael AJ, Borrow P, Tomaras GD, Goonetilleke N, 
Haynes BF. The immune response during acute HIV-1 in-
fection: clues for vaccine development. Nat Rev Immunol. 
2010;10:11-23. https://doi.org/10.1038/nri2674

46.	 Kadanali A, Kizilkaya M, Tan H, Erol S, Tasyaran MA, Parlak 
M. An unusual presentation of hepatitis A virus infection: 
Guillain-Barré syndrome. Trop Doct. 2006;36:248. https://
doi.org/10.1258/004947506778604706

47.	 Huang C, Zhang Y, Deng S, Ren Y, Lu W. Trauma-Related 
Guillain-Barré Syndrome: Systematic Review of an Emer-
ging Concept. Front Neurol. 2020;11:588290. https://doi.
org/10.3389/fneur.2020.588290

48.	 Dimachkie MM, Barohn RJ. Guillain-Barré Syndrome 
and Variants. Neurol Clin. 2013;31:491-510. https://doi.
org/10.1016/j.ncl.2013.01.005

49.	 Ghasemi A, Broomand Lomer N, Saberi A. Is there a link 
between Hepatitis A virus and Guillain-Barré syndro-
me? A systematic review of case reports. eNeurologi-
calSci. 2025;38:100551. https://doi.org/10.1016/j.ens-
ci.2025.100551

50.	 Leonhard SE, Mandarakas MR, Gondim FAA, Bateman K, 
Ferreira MLB, Cornblath DR, et al. Diagnosis and manage-
ment of Guillain-Barré syndrome in ten steps. Nat Rev Ne-
urol. 2019;15:671-83. https://doi.org/10.1038/s41582-019-
0250-9

51.	 Verma R, Chaudhari TS, Giri P. Unilateral facial palsy in Gu-
illain-Barre syndrome (GBS): a rare occurrence. BMJ Case 
Rep. 2012;2012:bcr2012007077. https://doi.org/10.1136/
bcr-2012-007077

52.	 Ono S, Chida K, Takasu T. Guillain-Barré syndrome following 
fulminant viral hepatitis A. Intern Med. 1994;33:799-801. 
https://doi.org/10.2169/internalmedicine.33.799

53.	 Chitambar SD, Fadnis RS, Joshi MS, Habbu A, Bhatia SG. 
Case report: Hepatitis A preceding Guillain-Barré syndro-
me. J Med Virol. 2006;78:1011-4. https://doi.org/10.1002/
jmv.20656

54.	 Ang CW, Jacobs BC, Laman JD. The Guillain-Barré syndro-
me: a true case of molecular mimicry. Trends Immunol. 
2004;25:61-6. https://doi.org/10.1016/j.it.2003.12.004

55.	 di Filippo Villa D, Navas MC. Vertical Transmission of He-
patitis B Virus-An Update. Microorganisms. 2023;11:1140. 
https://doi.org/10.3390/microorganisms11051140

56.	 Ma H, Yan QZ, Ma JR, Li DF, Yang JL. Overview of the immu-
nological mechanisms in hepatitis B virus reactivation: Im-
plications for disease progression and management strate-
gies. World J Gastroenterol. 2024;30:1295-312. https://doi.
org/10.3748/wjg.v30.i10.1295

57.	 Loomba R, Liang TJ. Hepatitis B Reactivation Associated 
With Immune Suppressive and Biological Modifier Thera-
pies: Current Concepts, Management Strategies, and Futu-
re Directions. Gastroenterology. 2017;152:1297-309. https://
doi.org/10.1053/j.gastro.2017.02.009



Kłodnicka K. et al.	 Viral triggers of Guillain-Barré syndrome

https://doi.org/10.11613/BM.2026.030502 	 Biochem Med (Zagreb) 2026;36(3):030502 

		  13

58.	 Kong QX, Gao ZK, Liu Y, Jiang LL, Liu YJ, Lian ZY. Explore ge-
netic susceptibility association between viral infections and 
Guillain-Barré syndrome risk using two-sample Mendeli-
an randomization. J Transl Med. 2024;22:890. https://doi.
org/10.1186/s12967-024-05704-8

59.	 Yimam KK, Merriman RB, Todd Frederick R. A rare case of 
acute hepatitis B virus infection causing guillain-barré syn-
drome. Gastroenterol Hepatol (NY). 2013;9:121-3. 

60.	 Chen Y, Zhang J, Chu X, Xu Y, Ma F. Vaccines and the risk of 
Guillain-Barré syndrome. Eur J Epidemiol. 2020;35:363-70. 
https://doi.org/10.1007/s10654-019-00596-1

61.	 Lubetzki C, Stankoff B. Demyelination in multiple scle-
rosis. Handb Clin Neurol. 2014;122:89-99. https://doi.
org/10.1016/B978-0-444-52001-2.00004-2

62.	 Wei J, Duan S. Severe Guillain-Barré syndrome associa-
ted with chronic hepatitis B: A case report and literature re-
view. Medicine (Baltimore). 2021;100:e27989. https://doi.
org/10.1097/MD.0000000000027989

63.	 Wekerle H, Lassmann H. The immunology of inflamma-
tory demyelinating disease. McAlpine’s Multiple Sclerosis. 
2006;491-555. https://doi.org/10.1016/B978-0-443-07271-
0.50013-6

64.	 Balili K, Louhab N, Adarmouch L, Chraa M, Hachimi A, Bel-
bachir A, Kissani N. Guillain–Barre syndrome: small-volu-
me plasmapheresis versus intravenous immunoglobulin - 
3rd level hospital experience. Egypt J Neurol Psychiatry Ne-
urosurg. 2024;60:45. https://doi.org/10.1186/s41983-024-
00820-0

65.	 Elgretli W, Chen T, Kronfli N, Sebastiani G. Hepatitis C Virus-
Lipid Interplay: Pathogenesis and Clinical Impact. Biome-
dicines. 2023;11:271. https://doi.org/10.3390/biomedici-
nes11020271

66.	 Molokwu O, Young BM, Singh M, Menezes K, Mian R. Reac-
tivation of Chronic Hepatitis C as a Potential Trigger for Gu-
illain-Barré Syndrome. Cureus. 2019;11:e5244. https://doi.
org/10.7759/cureus.5244

67.	 Comarmond C, Lorin V, Marques C, Maciejewski-Duval A, 
Joher N, Planchais C, et al. TLR9 signalling in HCV-associa-
ted atypical memory B cells triggers Th1 and rheumatoid 
factor autoantibody responses. J Hepatol. 2019;71:908-19. 
https://doi.org/10.1016/j.jhep.2019.06.029

68.	 Lingala S, Ghany MG. NATURAL HISTORY OF HEPATITIS C. 
Gastroenterol Clin North Am. 2015;44:717-34. https://doi.
org/10.1016/j.gtc.2015.07.003

69.	 van den Berg B, Walgaard C, Drenthen J, Fokke C, Jaco-
bs BC, van Doorn PA. Guillain-Barré syndrome: pathoge-
nesis, diagnosis, treatment and prognosis. Nat Rev Neurol. 
2014;10:469-82. https://doi.org/10.1038/nrneurol.2014.121

70.	 Bailey JR, Barnes E, Cox AL. Approaches, Progress, and 
Challenges to Hepatitis C Vaccine Development. Gastro-
enterology. 2019;156:418-30. https://doi.org/10.1053/j.ga-
stro.2018.08.060

71.	 Gorin JB, Malone DFG, Strunz B, Carlsson T, Aleman S, Björ-
kström NK, et al. Plasma FABP4 is associated with liver di-
sease recovery during treatment-induced clearance of 
chronic HCV infection. Sci Rep. 2020;10:2081. https://doi.
org/10.1038/s41598-020-58768-z

72.	 van den Berg B, van der Eijk AA, Pas SD, Hunter JG, Mad-
den RG, Tio-Gillen AP, et al. Guillain-Barré syndro-
me associated with preceding hepatitis E virus infecti-
on. Neurology. 2014;82:491-7. https://doi.org/10.1212/
WNL.0000000000000111

73.	 Zheng X, Yu L, Xu Q, Gu S, Tang L. Guillain-Barre syndrome 
caused by hepatitis E infection: case report and literature re-
view. BMC Infect Dis. 2018;18:50. https://doi.org/10.1186/
s12879-018-2959-2

74.	 Yuki N, Hartung HP. Guillain-Barré syndrome. N Engl J 
Med. 2012;366:2294-304. https://doi.org/10.1056/NEJ-
Mra1114525

75.	 Kaida K, Sonoo M, Ogawa G, Kamakura K, Ueda-Sada M, 
Arita M, et al. GM1/GalNAc-GD1a complex: a target for pure 
motor Guillain-Barre syndrome. Neurology. 2008;71:1683-
90. https://doi.org/10.1212/01.wnl.0000335160.72184.7d

76.	 Komagamine T, Yuki N. Ganglioside mimicry as 
a cause of Guillain-Barré syndrome. CNS Neu-
rol Disord Drug Targets. 2006;5:391-400. https://doi.
org/10.2174/187152706777950765

77.	 Varshney AN, Anand R, Bhattacharjee A, Prasad P, Kumar N, 
Singh NK. HIV seroconversion manifesting as Guillian-Barre 
syndrome. Chin Med J (Engl). 2014;127:396. https://doi.
org/10.3760/cma.j.issn.0366-6999.20131338

78.	 Bani-Sadr F, Neuville S, Crassard I, Guihot A, Molina JM. Acu-
te Guillain-Barré syndrome during the chronic phase of 
HIV infection and dramatic improvement under highly ac-
tive antiretroviral therapy. AIDS. 2002;16:1562. https://doi.
org/10.1097/00002030-200207260-00017

79.	 Schreiber AL, Norbury JW, De Sousa EA. Functional reco-
very of untreated human immunodeficiency virus-associa-
ted Guillain-Barré syndrome: a case report. Ann Phys Re-
habil Med. 2011;54:519-24. https://doi.org/10.1016/j.re-
hab.2011.09.009

80.	 Ekenze OS, Onwuekwe IO, Ezeala Adikaibe BA. Profile of ne-
urological admissions at the University of Nigeria Teaching 
Hospital Enugu. Niger J Med. 2010;19:419-22. https://doi.
org/10.4314/njm.v19i4.61967

81.	 Schleicher GK, Black A, Mochan A, Richards GA. Effect of 
human immunodeficiency virus on intensive care unit 
outcome of patients with Guillain-Barré syndrome. Crit 
Care Med. 2003;31:1848-50. https://doi.org/10.1097/01.
CCM.0000069516.81522.F4

82.	 Hellmuth J, Fletcher JLK, Valcour V, Kroon E, Ananworanich 
J, Intasan J, et al. Neurologic signs and symptoms frequently 
manifest in acute HIV infection. Neurology. 2016;87:148-54. 
https://doi.org/10.1212/WNL.0000000000002837

83.	 Coyle S, Cormack IS. Refractory HIV-Associated Guilla-
in-Barré Syndrome Responsive to Antiretroviral Therapy: 
A Case Report. Case Rep Infect Dis. 2024;2024:7292001. 
https://doi.org/10.1155/crdi/7292001

84.	 Vidal JE, Guedes BF, Gomes HR, Mendonça RH. Guillain-
Barré syndrome spectrum as manifestation of HIV-related 
immune reconstitution inflammatory syndrome: case re-
port and literature review. Braz J Infect Dis. 2022;26:102368. 
https://doi.org/10.1016/j.bjid.2022.102368

85.	 Pontali E, Feasi M, Crisalli MP, Cassola G. Guillain-Barré 
Syndrome with Fatal Outcome during HIV-1-Seroconver-



Kłodnicka K. et al.	 Viral triggers of Guillain-Barré syndrome

Biochem Med (Zagreb) 2026;36(3):030502		  https://doi.org/10.11613/BM.2026.030502  

14

sion: A Case Report. Case Reports in Infectious Diseases. 
2011;2011:972096. https://doi.org/10.1155/2011/972096

86.	 Kokotis P, Schmelz M, Papadimas GK, Skopelitis EE, Aroni K, 
Kordossis T, et al. Polyneuropathy induced by HIV disease 
and antiretroviral therapy. Clin Neurophysiol. 2013;124:176-
82. https://doi.org/10.1016/j.clinph.2012.05.022

87.	 Wei X, Decker JM, Wang S, Hui H, Kappes JC, Wu X, et al. 
Antibody neutralization and escape by HIV-1. Nature. 
2003;422:307-12. https://doi.org/10.1038/nature01470

88.	 Kanmogne GD. HIV Infection, Antiretroviral Drugs, and 
the Vascular Endothelium. Cells. 2024;13:672. https://doi.
org/10.3390/cells13080672

89.	 Kanmogne GD, Primeaux C, Grammas P. Induction of apop-
tosis and endothelin-1 secretion in primary human lung en-
dothelial cells by HIV-1 gp120 proteins. Biochem Biophys 
Res Commun. 2005;333:1107-15. https://doi.org/10.1016/j.
bbrc.2005.05.198

90.	 Cysique LA, Brew BJ. Comorbid depression and apathy 
in HIV-associated neurocognitive disorders in the era of 
chronic HIV infection. Handb Clin Neurol. 2019;165:71-82. 
https://doi.org/10.1016/B978-0-444-64012-3.00006-X

91.	 Bernelli C, Danzi GB, Cerrato E, Pierini S, Ornaghi MG, Botta 
L, et al. Cardiovascular Events Recurrence and Coronary Ar-
tery Disease in HIV Patients: The Price We Have to Pay for the 
Chronicization of the Disease. Can J Cardiol. 2020;36:127-
34. https://doi.org/10.1016/j.cjca.2019.07.636

92.	 Bichara B, Routy JP, Ezer N, Costiniuk CT. Primary lung can-
cer diagnoses in people living with HIV in a large clini-
cal centre in Montreal, Canada over 3 decades. AIDS Care. 
2020;32:979-83. https://doi.org/10.1080/09540121.2020.17
58614

93.	 Shepherd SJ, Black H, Thomson EC, Gunson RN. HIV po-
sitive patient with GBS-like syndrome. JMM Case Rep. 
2017;4:e005107. https://doi.org/10.1099/jmmcr.0.005107

94.	 Ntziora F, Euthimiou A, Tektonidou M, Andreopoulos A, 
Konstantopoulos K. Guillain-Barre syndrome presenting 
with sensory disturbance following a herpes virus infecti-
on: a case report. J Med Case Rep. 2011;5:563. https://doi.
org/10.1186/1752-1947-5-563

95.	 Wanninayake L, Rajapaksha D, Nair N, Gunarathne K, Ra-
nawaka U. Guillain-Barre syndrome of acute motor axo-
nal neuropathy (AMAN) type associated with herpes zo-
ster: a case report. BMC Neurol. 2024;24:109. https://doi.
org/10.1186/s12883-024-03607-1


