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Abstract

Guillain-Barré syndrome (GBS) is an acute immune-mediated polyradiculoneuropathy 
of the peripheral nervous system and one of the leading causes of acute flaccid paralysis 
in children. Although pediatric GBS often has a more favorable prognosis than adult 
disease, severe cases may cause respiratory failure, autonomic instability, prolonged 
disability, and rarely death. Antiganglioside antibodies are increasingly recognized as 
important contributors to GBS immunopathogenesis, clinical heterogeneity, diagnostic 
classification, and prognosis. These antibodies are commonly generated after anteced-
ent gastrointestinal or respiratory infections through molecular mimicry and may tar-
get gangliosides expressed on peripheral nerves. In children, antiganglioside antibod-
ies have been associated with acute motor axonal neuropathy, Miller Fisher syndrome, 
Bickerstaff brainstem encephalitis, and the pharyngeal-cervical-brachial variant. This 
narrative review summarizes the role of antiganglioside antibodies in pediatric GBS, 
focusing on immunopathogenesis, clinical associations, diagnostic value, therapeu-
tic implications, limitations, and future research priorities. Although antibody testing 
can support diagnosis and subtype classification, interpretation remains limited by as-
say variability, incomplete sensitivity, and insufficient pediatric prognostic validation. 
Further pediatric-focused studies are needed to standardize testing, clarify prognos-
tic significance, and support development of targeted therapies. [GMJ.2026;15:e4155] 
DOI:10.31661/gmj.v15i0.4155
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Introduction

Guillain-Barré syndrome (GBS) is an 
acute autoimmune neuropathy of the 

peripheral nervous system characterized by 
rapidly progressive weakness, diminished or 
absent reflexes, and variable sensory, cranial 
nerve, and autonomic involvement [1]. Since 
its original description by Guillain, Barré, and 

Strohl in 1916, GBS has remained a major 
focus of clinical and immunological research 
because of its diverse presentations and po-
tential for severe neurological compromise 
[2]. GBS is best understood as an acute in-
flammatory polyradiculoneuropathy in which 
immune-mediated injury affects peripheral 
nerves, nerve roots, or both [3]. The patho-
logical process may involve demyelination, 
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axonal injury, or mixed patterns depending on 
the subtype and immune mechanism involved 
[3]. The global incidence of GBS is estimat-
ed to range from approximately 0.89 to 1.89 
per 100,000 person-years, with variation ac-
cording to age, geographic region, infection 
exposure, and case definition [4, 5]. Although 
GBS can occur at any age, pediatric disease 
differs from adult disease in clinical course, 
subtype distribution, recovery pattern, and 
long-term outcomes [6]. Children often show 
better functional recovery than adults, but re-
sidual symptoms such as fatigue, paresthesia, 
impaired coordination, concentration difficul-
ty, and mild neurological deficits may persist 
after the acute illness [6, 8]. Severe pediatric 
cases may require intensive supportive care, 
including respiratory monitoring and, in se-
lected cases, plasma exchange or intravenous 
immunoglobulin (IVIG) [7, 11].
Postinfectious pediatric GBS has been report-
ed after several infectious triggers, including 
emerging viral infections such as severe acute 
respiratory syndrome coronavirus 2 [9]. More 
broadly, antecedent infections are central to 
the immunopathogenesis of antibody-me-
diated GBS through molecular mimicry and 
cross-reactive immune responses [12]. Anti-
ganglioside antibodies have emerged as im-
portant immunological markers in GBS [10]. 
These antibodies recognize gangliosides lo-
cated on neuronal and glial membranes and 
may initiate nerve injury through complement 
activation, disruption of nodal architecture, 
interference with nerve conduction, and anti-
body-mediated cellular injury [10]. The rele-
vance of these antibodies is particularly strong 
in axonal forms of GBS and related variants, 
including Miller Fisher syndrome (MFS), 
Bickerstaff brainstem encephalitis (BBE), and 
pharyngeal-cervical-brachial (PCB) variant 
[10, 13-17]. Current immunotherapies, includ-
ing IVIG and plasma exchange, are thought 
to act partly by neutralizing or removing 
pathogenic antibodies and modulating com-
plement-mediated injury [7, 11]. Although the 
pathogenic role of antiganglioside antibodies 
has been extensively studied in adults, pedi-
atric evidence remains comparatively limited. 
This narrative review summarizes the role of 
antiganglioside antibodies in children with 

GBS, with particular attention to pathogene-
sis, clinical subtype classification, diagnosis, 
prognosis, and treatment.

Overview of Guillain-Barré Syndrome in 
Children

Pediatric GBS usually presents as acute or 
subacute progressive weakness, often begin-
ning in the lower limbs and ascending prox-
imally [6]. Loss of deep tendon reflexes is a 
key clinical feature, while sensory complaints, 
pain, cranial nerve involvement, autonomic 
symptoms, and respiratory muscle weakness 
may occur depending on disease severity 
and subtype [6]. GBS encompasses several 
electrophysiological and clinical subtypes, 
including acute inflammatory demyelinating 
polyradiculoneuropathy (AIDP), acute motor 
axonal neuropathy (AMAN), and acute mo-
tor-sensory axonal neuropathy (AMSAN) [6, 
17]. Related immune neuropathy phenotypes 
include MFS, BBE, and the PCB variant [17].
Approximately two-thirds of patients report 
an antecedent infection before neurological 
symptom onset [12]. Common triggers in-
clude Campylobacter jejuni, Mycoplasma 
pneumoniae, cytomegalovirus, Epstein-Barr 
virus, and other respiratory or gastrointes-
tinal pathogens [12]. These infections may 
initiate molecular mimicry, in which micro-
bial antigens resemble host peripheral nerve 
gangliosides [12]. The resulting immune re-
sponse may cross-react with gangliosides on 
peripheral nerves, producing antibody-medi-
ated nerve injury [12]. Children often recover 
more favorably than adults, likely because of 
differences in immune response, nerve regen-
eration capacity, and comorbidity burden [6]. 
Nevertheless, pediatric GBS can still cause 
major morbidity, particularly when diagnosis 
or treatment is delayed [6]. Early recognition, 
respiratory monitoring, electrophysiological 
assessment, cerebrospinal fluid analysis, and 
timely immunotherapy remain central to man-
agement [6, 7].

Gangliosides and the Immune Response

Gangliosides are sialic acid-containing gly-
cosphingolipids that are highly expressed in 
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neuronal membranes [13]. They contribute 
to membrane stability, cell signaling, axo-
nal-glial interactions, ion channel regulation, 
and synaptic function [13]. Common ganglio-
sides implicated in GBS include GM1, GD1a, 
GD1b, GT1b, and GQ1b [14]. Their distri-
bution varies across peripheral nerves, nerve 
roots, neuromuscular junctions, and cranial 
nerves, which may partly explain the clini-
cal specificity of certain antibody-associated 
GBS variants [14]. The immune response to 
gangliosides is usually triggered by anteced-
ent infection [12, 14]. Some microbial surface 
structures, especially lipooligosaccharides of 
Campylobacter jejuni, resemble human gan-
gliosides and may induce cross-reactive anti-
bodies through molecular mimicry [12, 14]. 
Once bound to gangliosides, antibodies may 
induce nerve injury through complement acti-
vation, membrane attack complex formation, 

disruption of nodes of Ranvier, impaired so-
dium channel clustering, macrophage recruit-
ment, and axonal degeneration [10, 25]. These 
mechanisms are especially important in axo-
nal subtypes, where antibodies target gangli-
osides concentrated at motor nerve terminals 
and nodal regions [10]. The proposed immu-
nopathogenic sequence linking antecedent in-
fection to clinical GBS phenotype is summa-
rized in Figure-1. 
The type of antiganglioside antibody of-
ten correlates with clinical phenotype [15]. 
Anti-GM1 and anti-GD1a antibodies are 
frequently associated with AMAN, while 
anti-GQ1b antibodies are strongly linked 
to MFS and BBE [15, 22]. Although these 
associations are better established in adults, 
pediatric studies increasingly suggest similar 
immunological patterns in children [16, 17].

Figure 1. Proposed pathophysiological pathway of antiganglioside 
antibody-mediated pediatric Guillain-Barré syndrome.
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Antiganglioside Antibodies in Pediatric 
Guillain-Barré Syndrome

The detection of antiganglioside antibodies in 
children with GBS provides insight into dis-
ease immunology and may support subtype 
classification [16]. Anti-GM1, anti-GD1a, an-
ti-GD1b, and anti-GQ1b antibodies have been 
reported in pediatric GBS, particularly in ax-
onal and cranial nerve-predominant variants 
[16, 17]. Anti-GM1 and anti-GD1a antibodies 
are most often associated with AMAN [16]. 
This subtype is characterized by motor weak-
ness with electrophysiological evidence of ax-
onal involvement and relative preservation of 
sensory nerve function [16, 17].
Anti-GQ1b antibodies are closely associat-
ed with MFS, which is classically defined by 
ophthalmoplegia, ataxia, and areflexia [22]. 
These antibodies may also appear in BBE, a 
related condition characterized by ophthal-
moplegia, ataxia, and impaired consciousness 
[22-24]. The shared anti-GQ1b antibody pro-
file supports the concept of an anti-GQ1b an-
tibody spectrum that includes MFS, BBE, and 
overlapping GBS phenotypes [22]. The major 
antiganglioside antibodies and their common-
ly reported pediatric clinical associations are 
summarized in Table-1.

In contrast, antiganglioside antibodies appear 
less consistently in AIDP [16, 17]. This differ-
ence suggests that demyelinating and axonal 
forms of GBS may involve partially distinct 
immune pathways [17]. 
In AIDP, immune responses may target 
Schwann cell or myelin-associated antigens 
more prominently than gangliosides, whereas 
axonal forms show stronger associations with 
antiganglioside antibodies [17, 25]. 
Despite their diagnostic value, antiganglio-
side antibodies have variable sensitivity [16]. 
A negative antibody test does not exclude 
GBS, especially early in the disease course, in 
mild disease, or in demyelinating forms [16]. 
Therefore, antibody testing should comple-
ment, rather than replace, clinical examina-
tion, electrophysiological studies, and cere-
brospinal fluid analysis [6, 16]. 
The prognostic value of antiganglioside an-
tibodies in children remains uncertain [6, 16, 
17]. 
Some studies suggest that antibody-positive 
axonal disease may be associated with more 
severe weakness and longer recovery, where-
as other studies have not confirmed consistent 
pediatric prognostic associations [6, 17].

Table 1. Common antiganglioside antibodies and their clinical associations in pediatric Guillain-Barré syn-
drome

Antiganglioside 
antibody

Commonly associated 
subtype or variant Main clinical features Diagnostic relevance

Anti-GM1 AMAN
Acute motor weakness, reduced 
or absent reflexes, and relative 
sensory sparing

Supports axonal motor subtype, 
especially AMAN

Anti-GD1a AMAN; PCB variant
Motor weakness with possible 
bulbar, neck, or upper limb 
predominance

May indicate axonal motor 
involvement

Anti-GD1b PCB variant; sensory 
ataxic or overlap forms

Ataxia, weakness, sensory 
symptoms, or bulbar 
involvement

May support variant or overlap 
classification

Anti-GQ1b MFS; BBE
Ophthalmoplegia, ataxia, 
areflexia, and altered 
consciousness in BBE

Strong marker of the anti-
GQ1b antibody spectrum

Multiple 
antiganglioside 
antibodies

Overlap syndromes
Mixed motor, sensory, cranial 
nerve, autonomic, or brainstem 
features

May suggest a complex or 
overlapping phenotype

AMAN: Acute Motor Axonal Neuropathy; BBE: Bickerstaff Brainstem Encephalitis; GBS: 
Guillain-Barré Syndrome; MFS: Miller Fisher Syndrome; PCB: Pharyngeal-Cervical-Brachial.
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Pharyngeal-Cervical-Brachial Variant in 
Children

The PCB variant is a rare form of GBS char-
acterized by acute weakness involving the 
oropharyngeal, neck, and upper limb muscles 
[18]. Children may present with dysphagia, 
nasal speech, difficulty swallowing, neck 
weakness, and proximal upper limb weakness 
[19, 20]. Because the lower limbs may be rel-
atively spared early in the disease, this vari-
ant can mimic myasthenia gravis, botulism, 
brainstem stroke, or other neuromuscular 
disorders [18, 20]. The clinical course is typi-
cally acute, with progression over days to one 
or two weeks [20]. Cerebrospinal fluid may 
show albuminocytologic dissociation, while 
nerve conduction studies may support the di-
agnosis by demonstrating features compatible 
with GBS [20]. Early recognition is important 
because bulbar weakness can progress to re-
spiratory compromise [20].
Antiganglioside antibodies may be detected 
in some cases of PCB variant, including an-
ti-GD1a and anti-GD1b antibodies [19]. The 
presence of these antibodies supports an im-
mune-mediated mechanism involving region-
al vulnerability of cranial, cervical, and bra-
chial motor pathways [19, 20].
Treatment generally follows standard GBS 
management principles, including IVIG or 
plasma exchange when clinically indicated 
[6, 7]. Although the prognosis is often favor-
able with early treatment, some children may 
experience residual weakness or prolonged 
recovery [20].

Bickerstaff Brainstem Encephalitis in Chil-
dren

Bickerstaff brainstem encephalitis is a rare 
immune-mediated disorder considered part 
of the broader GBS spectrum [21, 22]. It is 
characterized by acute ophthalmoplegia, atax-
ia, and altered consciousness and may also 
include facial weakness, bulbar dysfunction, 
pyramidal signs, and limb weakness [22, 23].
Although uncommon in children, pediatric 
cases have been documented and may pres-
ent with headache, vomiting, diplopia, gait 
disturbance, dysarthria, fever, and progressive 

disturbance of consciousness [24]. The patho-
physiology is thought to involve autoimmune 
inflammation affecting the brainstem and re-
lated peripheral structures [22, 23].
Anti-GQ1b antibodies are frequently impli-
cated, linking BBE with MFS and other an-
ti-GQ1b antibody-mediated disorders [22, 
23]. This antibody association supports the 
view that BBE and MFS are related conditions 
within a continuous immunological spectrum 
[22].
Diagnosis is primarily clinical but is support-
ed by cerebrospinal fluid analysis, neurophys-
iological testing, and magnetic resonance im-
aging [23, 24]. Cerebrospinal fluid may show 
elevated protein with normal white cell count, 
although this finding may be absent early in 
the disease [23].
Treatment usually involves immunothera-
py, particularly IVIG or plasma exchange [6, 
7]. Early intervention is important to reduce 
complications and support recovery, and most 
pediatric patients improve substantially, al-
though residual neurological deficits may per-
sist in some cases [24].

Pathophysiological Implications

The presence of antiganglioside antibodies in 
pediatric GBS provides strong evidence for 
antibody-mediated immune injury [10, 14]. 
After binding to gangliosides on peripheral 
nerves, these antibodies can activate com-
plement and contribute to membrane attack 
complex formation on axonal or Schwann cell 
membranes [10, 25].
This mechanism is especially relevant in 
AMAN, where nodal and paranodal inju-
ry may impair conduction and produce rap-
id motor weakness [10, 16]. Experimental 
and translational data support the biological 
plausibility of antibody-mediated nodal dys-
function, complement activation, and axonal 
injury in antiganglioside antibody-associated 
GBS [10, 14, 25].
In children, the pathophysiological impact of 
antiganglioside antibodies may be modified 
by developmental differences in immune reg-
ulation and peripheral nerve repair [6, 17]. Pe-
diatric nerves may have greater regenerative 
potential than adult nerves, which may con-
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tribute to better long-term recovery in many 
children [6].
However, severe antibody-mediated axonal 
injury can still result in prolonged weakness, 
rehabilitation needs, and persistent disability 
[6, 8]. These observations highlight the im-
portance of early diagnosis and immunothera-
py [6, 11]. If antibody-mediated complement 
activation and axonal injury are interrupted 
early, irreversible nerve damage may be re-
duced [10, 11]. This provides a biological ra-
tionale for rapid initiation of IVIG or plasma 
exchange in clinically significant pediatric 
GBS [6, 7, 11].

Therapeutic Implications

The identification of antiganglioside antibod-
ies has therapeutic implications in pediatric 
GBS, although treatment decisions remain 
primarily clinical [6, 11]. Intravenous immu-
noglobulin and plasma exchange remain the 
main disease-modifying treatments [7, 11].
Intravenous immunoglobulin acts by neutral-
izing pathogenic antibodies, inhibiting com-
plement activation, modulating Fc receptor 
activity, suppressing inflammatory cytokines, 
and altering B-cell and T-cell responses [11]. 
These mechanisms are particularly relevant in 
antibody-mediated GBS subtypes [10, 11].
Children with antiganglioside antibody-asso-

ciated GBS may respond favorably to IVIG, 
although response can vary according to dis-
ease severity, timing of treatment, and degree 
of axonal injury [6, 11]. Plasma exchange 
removes circulating pathogenic antibodies, 
immune complexes, and complement compo-
nents [7]. Plasma exchange may be useful in 
severe cases, rapidly progressive weakness, 
or respiratory compromise, but pediatric use 
may be limited by vascular access challeng-
es, hemodynamic instability, availability, and 
procedural complications [7]. Real-world 
treatment patterns also vary according to set-
ting, access, and clinician experience [26].
Emerging treatments targeting complement 
activation and specific immune pathways 
may offer future therapeutic benefit in anti-
ganglioside antibody-positive GBS [28, 29]. 
Complement inhibitors are of particular inter-
est because complement-mediated nodal and 
axonal injury is central to antibody-associated 
pathogenesis [10, 29].
However, pediatric data remain limited, and 
further studies are needed to determine safety, 
efficacy, timing, and patient selection [6, 30]. 
Overall, antiganglioside antibody detection 
has potential clinical value in pediatric GBS, 
but its role should be interpreted within the 
broader clinical context [6, 16].
The diagnostic and therapeutic implications of 
antibody testing are summarized in Table-2.

Table 2. Diagnostic and therapeutic implications of antiganglioside antibody testing in pediatric Guillain-Bar-
ré syndrome
Clinical area Potential role of antibody testing Main limitation

Diagnosis
Supports the diagnosis of immune-mediated 
GBS when clinical and electrophysiological 
findings are compatible

Negative antibody testing does not exclude 
GBS

Subtyping Helps distinguish AMAN, MFS, BBE, and 
PCB variant

Antibody overlap may occur between 
variants

Prognosis
May suggest axonal involvement, severe 
weakness, or prolonged recovery in selected 
cases

Pediatric prognostic evidence remains 
inconsistent

Treatment planning
Supports the biological rationale for early 
immunotherapy, including IVIG or plasma 
exchange

Treatment decisions remain primarily 
clinical

Research Helps identify immune pathways for future 
targeted therapies

Assay standardization and pediatric 
validation are still needed

AMAN: Acute Motor Axonal Neuropathy; BBE: Bickerstaff Brainstem Encephalitis; GBS: Guil-
lain-Barré Syndrome; IVIG: Intravenous Immunoglobulin; MFS: Miller Fisher Syndrome; PCB: 
Pharyngeal-Cervical-Brachial.
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Challenges and Future Directions

Despite growing evidence supporting the 
role of antiganglioside antibodies in pediatric 
GBS, several challenges limit routine clinical 
application [16, 30]. First, antibody testing 
methods vary across laboratories, including 
assay type, antigen preparation, antibody iso-
type detection, cutoff values, and interpreta-
tion criteria [16].
Standardization is essential before antigangli-
oside antibody panels can be reliably integrat-
ed into routine pediatric diagnostic algorithms 
[16, 30]. Second, the sensitivity of antigan-
glioside antibodies remains incomplete, and 
some children with clinically definite GBS 
test negative, particularly in demyelinating 
disease or early testing [16].
Therefore, negative serology should not de-
lay treatment when clinical suspicion is high 
[6, 16]. Third, the prognostic significance of 
these antibodies in children remains uncertain 
[6, 17].
Although anti-GM1 and anti-GD1a antibod-
ies may indicate axonal disease and potential-
ly slower recovery, available pediatric studies 
are not sufficiently consistent to support firm 
prognostic conclusions [6, 17]. Larger multi-
center pediatric studies are needed to deter-
mine whether antibody type, titer, persistence, 
or isotype predicts severity, ventilation risk, 
recovery time, or long-term disability [6, 27].
Fourth, mechanisms underlying antibody 
specificity remain incompletely understood. 
Genetic susceptibility, geographic variation, 
infection type, microbial strain, host immune 
response, and developmental immune differ-
ences may influence which antibodies devel-
op and which clinical phenotype emerges [12, 
30].
Finally, antiganglioside antibodies may repre-
sent future therapeutic targets. Current treat-
ments are broadly immunomodulatory rather 
than antibody-specific [11, 29]. Future strat-
egies could include therapies that block anti-
body binding, inhibit complement activation, 
remove pathogenic antibody subsets, or pre-
vent molecular mimicry-related immune acti-
vation [29, 30].

Conclusion

Antiganglioside antibodies play an important 
role in the pathogenesis and clinical expres-
sion of GBS in children. Through molecular 
mimicry after antecedent infection, these an-
tibodies may target gangliosides on peripher-
al nerves and initiate complement-mediated 
nerve injury.
Their presence is particularly relevant in ax-
onal GBS variants, MFS, BBE, and the PCB 
variant. In pediatric practice, antiganglioside 
antibody testing can support subtype classifi-
cation and may provide useful diagnostic in-
formation when interpreted alongside clinical 
findings, electrophysiological studies, and ce-
rebrospinal fluid analysis.
However, clinical utility is limited by variable 
sensitivity, inconsistent testing methods, and 
incomplete pediatric prognostic data. A neg-
ative antibody result does not exclude GBS, 
and treatment should not be delayed when 
clinical suspicion is high.
Intravenous immunoglobulin and plasma 
exchange remain the mainstays of therapy, 
while emerging complement-targeted and an-
tibody-specific approaches may offer future 
benefit. Further pediatric-focused research 
is needed to standardize antibody detection, 
clarify prognostic significance, and develop 
personalized therapeutic strategies.
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