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Recent Concepts of Guillain-Barré Syndrome

Byeol-A Yoon, MD*®, Jong Seok Bae, MD, PhD°, Jong Kuk Kim, MD, PhD*°

Peripheral Neuropathy Research Center, Dong-A University College of Medicine, Busan, Korea"
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Guillain-Barré syndrome (GBS) is a representative form of post-infectious autoimmune neuropathy with heterogenous
manifestations. It was originally considered as an ascending demyelinating polyneuropathy in Western countries. However,
the discovery of anti-ganglioside antibodies on the basis of molecular mimicry theory could help us better understand
various kinds of focal and regional variants as well as axonal type of GBS those were frequently found from Asian countries.
Recent development of new techniques about anti-ganglioside complex antibodies is making more detailed descriptions for
specific or unusual clinical manifestations. It has been regarded that GBS has good prognosis if treated properly as early as
possible, but it still shows high mortality and morbidity rate with frequent long term neurologic and medical complications.
Unfortunately, there are only two options for medical treatment, intravenous immunoglobulin and plasmapheresis, for the
last 100 years. Several clinical studies on new immunotherapy targeting complement activating system with background of
molecular mimicry using animal model are underway. We hope that these new treatments will be helpful for the future
patients.
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Figure 1. Schematic carbohydrate structures of major ganglioside GM1, GD1b, GT1a and GQ1b. Gangliosides compose of a ceramide attached to
one or more sugars (hexoses) containing sialic acid (N-acetylneuraminic acid). The names of gangliosides are determined by the number of sialic

acid.
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Table 1. Representative anti-ganglioside antibodies according to GBS subtypes

GBS subtypes

Well established (putative associated) anti-ganglioside antibodies

Acute inflammatory demyelinating polyneuropathy
Acute motor axonal neuropathy

Acute motor sensory axonal neuropathy
Pharyngeal-cervical-brachial variant

Miller Fisher syndrome

Bickerstaff’s brainstem encephalitis
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GQIlb, (GTla)

GBS; Guillain-Barré syndrome, SGPG; sulfated-glucuronyl paragloboside, Chol; cholesterol, LMI1; sialosylneolactotetraosylceramide, CTH;

trihexosylceramide, PA; phosphatidic acid.
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Figure 2. Schematic configuration of antigen-antibody interaction according to their reactivities against single or complex ganglioside in the
peripheral nerve membrane. (A) Anti-GQ1b or anti-GM1 antibody specifically binds to its own antigenic epitope of GQ1b or GMI1. (B)
Anti-GM1/GQ1b complex antibody specifically binds to antigenic epitope of ganglioside GM1/GQ1b complex, but not bind to antigenic epitope

of single ganglioside GM1 or GQ1b.
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Table 2. New diagnostic classification of GBS and MFS according to GBS classification group

Classification Core clinical features

Notes Supportive features

General syndrome

All GBS spectrum Mostly symmetric pattern of limb ~ Alternative diagnosis should be excluded

and/or motor cranial-nerve
weakness

Monophasic disease course with
interval between onset and nadir of
weakness of 12 hours to 28 days,
followed by clinical plateau

disorders

Specific diagnoses

Classic GBS Weakness and areflexia/

hyporeflexia in all four limb in the arms

Antecedent infectious symptoms

Presence of distal paraesthesia at
or before the onset of weakness

Cerebrospinal fluid
albuminocytological
dissociation

Weakness usually starts in the legs and ascends but may start Electrophysiological evidence

of neuropathy

Weakness may be mild, moderate or complete paralysis
Cranial-nerve-innervated muscles or respiratory muscles

may be involved

Muscle stretch reflexes may be normal or exaggerated in

10% of cases

Pharyngeal-cervic Oropharyngeal, neck and arm
al-brachial weakness and arm areflexia/
weakness hyporeflexia

Absence of leg weakness

Absence of certain features indicates incomplete
pharyngeal — cervical — brachial weakness: patients
without arm and neck weakness have ‘acute oropharyngeal Presence of anti-GT1a or
palsy’; patients without pharyngeal palsy have ‘acute

Electrophysiological evidence
of neuropathy

anti-GQ1b IgG antibodies

cervicobrachial weakness’

Some leg weakness may be present, but oropharyngeal, neck
and arm weakness should be more prominent

Presence of additional features indicates overlap with other
GBS variants: ataxia with ophthalmoplegia suggests
overlap with MFS; ataxia without ophthalmoplegia
suggests overlap with acute ataxic neuropathy; ataxia,
ophthalmoplegia and disturbed consciousness suggests

overlap with BBE

Paraparetic GBS Leg weakness and leg areflexia/
hyporeflexia
Absence of arm weakness

Bifacial weakness Facial weakness and limb
with distal areflexia/hyporeflexia
paresthesias Absence of ophthalmoplegia, ataxia
and limb weakness

MFS Ophthalmoplegia, ataxia and
areflexia/hyporeflexia
Absence of limb weakness and

hypersomnolence neuropathy’

Typically, bladder function is normal and there is no
well-defined sensory level

In some patients, limb paraesthesias may be absent and
muscle stretch reflexes may be normal

Absence of certain features indicates incomplete MFS:
patients without ataxia have ‘acute ophthalmoparesis’;
patients without ophthalmoplegia have ‘acute ataxic

Electrophysiological evidence
of neuropathy

Electrophysiological evidence
of neuropathy

Presence of anti-GQ1b IgG
antibodies

Presence of a single feature indicates incomplete MFS:
ptosis suggests ‘acute ptosis’; mydriasis suggests ‘acute

mydriasis’

BBE Hypersomnolence and
ophthalmoplegia and ataxia
Absence of limb weakness

Patients without ophthalmoplegia have the incomplete form Presence of anti-GQ1b IgG
of BBE known as ‘acute ataxic hypersomnolence’

antibodies

GBS; Guillain-Barré syndrome, MFS; Miller Fisher syndrome, BBE; Bickerstaff's brainstem encephalitis, IgG; immunoglobulin G.
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