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Abstract Guillain-Barré syndrome (GBS) is a classic
failure of the immune system with a life-threatening attack
upon a critical self-component. The active phase of the
disease is short, concordant with the latency of a primary
adaptive immune response. Triggers for GBS include
infection and (rarely) vaccination; cross-reactivity between
infectious and neural epitopes has been well demonstrated,
particularly for Campylobacter jejuni and motor axonal
forms of GBS in which non-protein gangliosides are
antigenic. Most people are probably exposed to a GBS
trigger, but only rarely does the disease develop. We
propose that GBS illustrates competing determinants of
the immune system’s decision about whether to mount a
response, and that in unlucky affected individuals, co-
presentation of cross-reactive antigens with danger signals

activating pattern-recognition receptors overcomes normal
self-recognition such that a primary response is initiated
that attacks the nerve. Then, in most cases of GBS, the
response rapidly turns off, and second attacks rarely
occur. This suggests active restoration of tolerance, and
specific privileged site attributes of nerve and declining
danger signals as the trigger wanes may contribute to this
restoration. Standard immunosuppression has not been
effective in GBS. We suggest this is because immune
tolerance is already being restored by the time such
therapies are initiated. This in turn suggests that
improvements in GBS outcomes are likely to come from
better protection of the nerve cells under attack while
normal resumption of tolerance is permitted to proceed
rather than exploring more aggressive immunosuppres-
sive approaches.

Keywords Guillain-Barré syndrome . Acute inflammatory
demyelinating polyradiculoneuropathy . Acute motor axonal
neuropathy . Immune pathogenesis . Autoimmune disease

Introduction

“The immune system has co-evolved with microbes that
cause acute infectious disease. Immune responses must be
appropriate to allow survival of both the individual and the
species” [1]. Guillain-Barré syndrome (GBS) is a disorder
in which the immune response is inappropriate; the affected
individual is often profoundly damaged and might die
without modern hospital care. The immune attack on nerves
appears to occur because targets in the nerve are cross-
reactive with targets in infectious organisms, and is
considered to be autoimmune. However, for reasons that
we discuss, this is a most atypical autoimmune disease.
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GBS is an acute, acquired peripheral neuropathy with a
course that is usually monophasic. In the United States, it
has an estimated incidence of 2 per 100,000 people [2]. It is
very serious compared with most other neuropathies.
Within a few days of onset, many sufferers become so
weak that they cannot walk, and a significant minority
require periods of intensive care ventilation. In contrast,
most other neuropathies progress slowly over a period of
years, and many cause no significant motor deficit. GBS
usually manifests following a diarrheal or respiratory illness
and is characterized by ascending paralysis and hypore-
flexia or areflexia with variable amounts of sensory and
autonomic involvement. Generally, most patients recover
reasonably well but may take months to years to do so.
Those with respiratory muscle weakness are at higher risk
of complications, and the modern in-hospital mortality rate
is 2.7%. Significant permanent impairment is seen in 15%
to 20% of patients, but many more patients have minor
residual symptoms, and the mean cost per patient with GBS
was estimated at a tremendous $318,966 (US dollars).
Treatment with either plasma exchange or intravenous
immunoglobulins improves functional outcomes [3]. The
presentation, diagnosis, investigation, and therapeutic
options are well-reviewed elsewhere [3, 4].

The chronology of GBS is important. GBS progresses to
peak severity often over only 2 weeks and by definition no
more than 4 weeks. If progression lasts longer than this, the
patient is defined as having chronic inflammatory demye-
linating polyneuropathy (CIDP) [5]. The key point is that
having attacked and often devastated the peripheral nerves
of the host, the immune system rapidly “realizes” the error
of its ways and does not continue to attack, leaving
phagocytic processes to clean up and nerves to repair. If
the damage is confined to myelin, then Schwann cell
precursors proliferate and repair damage, with clinical
recovery within weeks. If the damage has spilled over to
axons or the axons are the primary target, then axonal
regrowth is required, which occurs at a rate of 0.5 to 1 cm/wk;
therefore, clinical recovery takes months to years and is
often incomplete. However, if the axonal attack causes
electrical block of conduction but not axonal lysis or,
alternatively, only the short terminal motor axon is affected,
then recovery again can be swift. Thus, the duration of
illness is a function of the type of cell damage, the location
of the damage, and the ability to repair damage but is not
related to an ongoing effect of the immune system.

GBS is not a single disease state but rather represents a
spectrum of entities affecting peripheral nerves, the most
common of which in Western countries is acute inflammatory
demyelinating polyradiculopathy (AIDP). Classification of
GBS into subtypes depends on an understanding of the nerve
fiber type involved (sensory, motor, and autonomic) and the
predominant nature of peripheral nerve or nerve root injury

(eg, axonal versus demyelinating). Important subtypes
include the following:

& Acute motor axonal neuropathy (AMAN)
& Acute motor and sensory axonal neuropathy (AMSAN)
& Miller Fisher syndrome (MFS)
& Acute pandysautonomia

Related Conditions and Animal Models

GBS has an excellent animal model, experimental allergic
neuritis (EAN), which can be triggered by vaccination
with whole nerve extract and peripheral myelin proteins.
A related experimental neuropathy also has been induced
with various gangliosides. CIDP is a chronic but less
severe disease. Animal models of CIDP are limited, and
some require suppression of immunoregulation. Acute
disseminated/demyelinating encephalomyelitis and (chronic)
multiple sclerosis affect the central nervous system, with acute
disseminated/demyelinating encephalomyelitis sharing many
features with GBS.

Triggers of Guillain-Barré Syndrome

Antecedent Infections in Guillain-Barré Syndrome

It is not understood what triggers the immune-mediated
destruction of nerve tissue in GBS. Antecedent infections
are common in GBS, with about two thirds of patients
reporting symptoms of gastrointestinal or respiratory
infection in the weeks preceding onset. This strongly
suggests that GBS is a postinfectious, immune-mediated
disease. In most cases, a causative organism is not
identified, but several viral and bacterial pathogens have
been found in the serum of GBS patients in case–control
studies. Campylobacter jejuni is the most commonly
recognized organism. Only a minority of patients infected
with C. jejuni will acquire GBS, suggesting that host
factors confer susceptibility. Other common pathogens that
precede GBS include cytomegalovirus, Epstein-Barr virus,
and Mycoplasma pneumoniae.

Vaccinations

It is controversial whether GBS can be triggered by
vaccinations. Concerns were first raised following an
apparent increase in the incidence of GBS in those who
received the “swine flu” vaccination in the United States in
1976 [6]. Most subsequent studies have failed to show an
association. Combined data from the 1992–1993 and 1993–
1994 influenza vaccinations in the United States demon-
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strated an increase in GBS of 1 extra case per 1 million
people in the 6 weeks following vaccination [7]. Currently,
data from two large US studies monitoring the latest H1N1
“swine flu” influenza vaccinations do not support an
increased risk of GBS above that seen with other influenza
vaccines [8]. Multiple other vaccines have been implicated
as potential triggers for GBS, but evidence is lacking or
unconvincing [9]. The data are much clearer for older rabies
vaccines. For example, in 1980, the Semple rabies vaccine,
which contains brain protein, was discontinued in many
countries due to the production of a GBS-like illness in 7%
of those vaccinated.

Guillain-Barré Syndrome Subtypes

Despite significant advances over the past two decades, the
pathogenesis of the various GBS subtypes is not under-
stood. Why some develop AIDP while others develop
AMAN despite C. jejuni infection being commonly
antecedent to both is far from clear. Racial predisposition
may be a factor.

Acute Inflammatory Demyelinating Polyradiculopathy

AIDP is by far the most common form of GBS among
Caucasians, accounting for 90% to 95% of all cases in
Europe, North America, and Australia. Nerve conduction
studies may show evidence of demyelination, with pro-
longed distal motor latencies, conduction slowing or block,
temporal dispersion of compound action potentials, and
prolonged F-wave latencies [4]. Sensory nerve studies also
may be abnormal. Pathologically, a multifocal mononuclear
cell infiltration throughout the peripheral nervous system
is observed along with evidence of active demyelination.
The distribution of inflammation corresponds to the
clinical deficit [10]. The immune mechanisms leading to
demyelination in AIDP are incompletely understood, but
cell-mediated and antibody-mediated effects have been
implicated. The target antigen in AIDP is less clear than
the target antigens in AMAN. It is proposed that activated
CD4 T-helper cells bind to specific antigens on myelin-
producing Schwann cells or on the myelin sheath itself
[11]. This is supported by the observation that T cells
reactive to myelin proteins and gangliosides have been
found in patients with AIDP [12]. These cells also produce
interferon-γ, an important proinflammatory cytokine, in
response to stimulation with ganglioside GM1 [13]. The
number, but not the function, of CD4+CD25+ regulatory T
cells is reduced in the acute phase of GBS [14, 15].

Antibody-mediated damage also appears to be important,
with plasmapheresis and intravenous immunoglobulin
being the only partially effective therapies. Antibodies

putatively bind to Schwann cell epitopes, leading to
complement activation and demyelination in a mechanism
that may precede macrophage invasion [16]. In the past,
because myelin proteins cause EAN, they have been
studied as a possible target in AIDP and have been found
in a minority of GBS patients at the peak of their disease
[17]. However, they are thought to be unlikely to be
important targets in most GBS patients. The binding of
antibodies to myelin-specific gangliosides or steric mixtures
of gangliosides is being actively studied. Activated macro-
phages attracted to the area of immune activity contribute to
further immune destruction of nerve tissue and stimulate
local inflammation via cytokine release. However, experi-
mental autoimmune encephalomyelitis murine models
suggest that macrophage release of growth factors may
also be important for axonal regrowth and remyelination.

Acute Motor Axonal Neuropathy

AMAN is a form of GBS distinguished from AIDP by its
axonal rather than demyelinating pathology and by a lack
of sensory nerve involvement [18, 19]. Although it is less
common than AIDP in Western countries, AMAN is the
predominant form of GBS in Northern China, occurring in
65% of patients. In this population, AMAN occurs more
often in summer and is frequently associated with antecedent
C. jejuni infection. Similar reports have revealed that AMAN
is more common than AIDP in other parts of Asia and in
Mexico.

In AMAN, rather than macrophage invasion of myelin
sheaths leading to denudation of peripheral nerve axons
(as in AIDP), macrophages instead attack the nodes of
Ranvier beneath the intact Schwann cell and invade
periaxonally early in the disease [4, 20]. The macro-
phages appear to be targeting antibodies deposited at the
site of ganglioside antigens on the axolemma. The term
ganglioside refers to a large group of glycosphingolipids
that are frequently found on the outer surface of cell
membranes. In AMAN, particular gangliosides are targeted,
including GM1, GD1a, GalNac-GD1a, and GM1b [21, 22].
As patients with AMAN usually recover, the resulting
damage to the axon appears to be short-lived and may
reflect a temporary blockade of conduction, although
axonal degeneration distally is possible. Infrequently,
patients are severely affected, in keeping with axonal
degeneration at the level of the ventral nerve root [4].

Evidence to support a juxtanodal location for the
ganglioside antigens GM1 and GalNac-GD1a comes from
studies in a rabbit model of AMAN [23]. GalNacT
knockout mice suggest that the GM1 antigen is important
for supporting paranodal voltage-gated sodium channel
clusters and other elements of paranodal ultrastructure.
There may also be a differential expression of epitopes such
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as GD1a between motor and sensory nerves that could
account for the relatively selective involvement of motor
nerves in AMAN [24].

Neural complement activation in AMAN is well-
defined [25]. Presumably, the presence of bound anti-
ganglioside antibodies activates complement deposition,
and the classical pathway appears to be principally
involved [26]. Postmortem studies show that complement
accumulates at the site of nerve damage at the axolemma
[27]. In mice, the anti-complement monoclonal antibody
eculizumab prevents anti-ganglioside-mediated neuropa-
thy, further supporting a role for complement in antibody-
mediated axonal damage [28•].

Acute Motor and Sensory Axonal Neuropathy

AMSAN is the name given to the motor axonal form of the
disease when there is coexistent sensory involvement; this
is often very severe. The pathology is similar to that seen in
AMAN, with involvement of ventral nerve roots and
peripheral motor axons targeted as a site of macrophage
invasion periaxonally. In AMSAN, dorsal nerve roots and
sensory fibers also appear to be involved. Once again, there
appears to be a limited role for demyelination or lympho-
cytic inflammation [20]. Immunologic studies have shown
that patients with AMAN and AMSAN share a common
profile of anti-GM1, anti-GD1a, and anti-GM1b antibodies,
which supports an antibody-mediated pathogenesis in both
conditions [29].

Acute Inflammatory Demyelinating Polyradiculopathy/
Acute Motor Axonal Neuropathy/Acute Motor
and Sensory Axonal Neuropathy Overlap

The diagnosis of AIDP versus other GBS subtypes, such as
AMAN or AMSAN, is largely reliant on neurophysiologic
studies, which have limitations. For example, conduction
block, a neurophysiologic finding typical of demyelination,
can be present in axonal disease if blocking of the nodes of
Ranvier occurs [30]. This could lead to the misdiagnosis of
AMAN as AIDP and may have some impact on the
reported prevalence of the different forms of GBS in
epidemiologic studies.

A further level of complexity relates to the finding that
axonal changes are frequently seen in more severe AIDP.
This picture is referred to as bystander damage. According
to this hypothesis, axons are susceptible to changes in their
milieu relating to inflammation and may become compro-
mised due to endoneurial edema, dysimmune attack on
axon epitopes situated beneath myelin targets, ischemia, or
intra-axonal accumulation of sodium and calcium resulting
from voltage-gated ion channel dysfunction [31, 32].

Anti-GQ1b Antibody Syndromes

MFS (Fisher’s syndrome) is a GBS variant with ophthal-
moplegia, ataxia, and areflexia associated with anti-GQ1b
antibodies [33]. Anti-GQ1b antibodies also appear to
underlie the related condition Bickerstaff’s brainstem
encephalitis, in which an altered level of consciousness,
extensor plantar responses, and other central signs are also
present. The pathophysiology of these conditions involves
the paranode where clusters of GQ1b antigen have been
localized using immunohistochemical techniques. Not
surprisingly, given the clinical features, cranial nerves
innervating the extraocular muscles appear to be more
densely replete with GQ1b antigen than other cranial
nerves. Ataxia is thought to reflect GQ1b antibody acting
on antigens in the dorsal root ganglia and nerve terminal of
the muscle spindle.

The Immunopathology of Guillain-Barré Syndrome

Molecular Mimicry and Evidence That Antibodies
Are Pathogenic

Increasing evidence indicates that the immunopathogenesis,
particularly of AMAN and MFS, is a result of molecular
mimicry. The relationship is less clear for AIDP. The term
describes the dual recognition of host and microbe antigens
by T-cell receptors or antibodies that leads to an erroneous
recognition of autoantigens and the triggering of an immune
response against host tissues [34]. The evidence for molec-
ular mimicry includes the epidemiologic association between
the infectious agent and GBS and the identification of T cells
and antibodies against host target antigens.

Support for molecular mimicry also comes from the
identification of microbial mimics of the target antigen. The
C. jejuni lipo-oligosaccharide (LOS) has structural similar-
ities to human gangliosides GM1 and GD1a in peripheral
nerve axons [35]. Specific gene variants have been
identified in C. jejuni from patients with GBS that produce
LOS with greater structural homology to gangliosides [36].
C. jejuni LOS seems to correlate with the specificity of
anti-ganglioside antibodies and the associated variant of
GBS [37]. Patients with AMAN seem to have C. jejuni that
express GM1- and GD1a-like LOS. Alternatively, patients
with MFS have isolates expressing GD3-, GT1a-, or GD1c-
like LOS. Anti-disialoside (GD) antibodies were demon-
strated to kill perisynaptic Schwann cells and damage
motor nerve terminals in a murine model [38].

Further evidence for molecular mimicry arises from the
reproduction of the disease in an animal model [23, 35].
Immunizing rabbits with GM1-like LOS from C. jejuni of a
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patient with AMAN yielded an axonal neuropathy with
similar clinical characteristics to that of the patient. Similar
types of cross-reactivity have been identified in patients
with preceding infections from other organisms, including
Haemophilus influenzae. In humans, widespread parenteral
administration of gangliosides for pain and other symptoms
has in sporadic cases led to the development of AMAN in
combinations of serum anti-GM1 and anti-GD1a IgG
antibodies [39].

Adaptive Immunity to Gangliosides and the Role of CD1

Cross-reactive IgG antibodies to LOS and gangliosides are
of the type IgG1 and IgG3, suggesting that T lymphocytes
help in their production. In contrast to peptides, lipid
antigens cannot be expressed by HLA molecules, as they
are not soluble in water and are associated with membranes
or lipid-binding proteins in tissues and biological fluids. To
be recognized by T cells, lipid antigens must be presented
by CD1 antigen-presenting molecules, which can bind
lipids [40, 41]. This implies that only lipids that can bind to
CD1 are immunogenic for T cells. In humans, five closely
related genes located on chromosome 1 (q22–23), CD1a,
CD1b, CD1c, CD1d, and CD1e, are all expressed by
professional antigen-presenting cells (APCs). T cells specific
for CD1d share many of the properties of innate immune
cells and carry natural killer cell markers and a semi-
invariant T-cell receptor. Because of these properties, they
have been labeled invariant natural killer T cells [42].
Polymorphisms in CD1a and CD1e genes as a susceptibility
factor in human GBS patients have been studied, with
conflicting results.

The Blood–Nerve Barrier

The blood–nerve barrier (BNB) refers to the tight junctions
formed between vascular endothelial cells that restrict the
passage of solutes and immune molecules to nerves, where
changes may occur in GBS and EAN. In one study, T cells
reactive to the P2 component of myelin were injected into
rat sciatic nerve along with intraperitoneal demyelinating
sera or control [43]. Increased vascular permeability of the
BNB occurred only in the presence of circulating anti-
myelin antibodies, suggesting that T cells alone are not
sufficient to cause BNB disruption but also require anti-
bodies. Likewise, T cells migrating to an intraneurally
injected non-neural antigen (ovalbumin) only produced
significant changes in the presence of demyelinating sera,
suggesting that T-cell presence in the nerve is more
important than T-cell specificity [44]. Similar results were
obtained using intraneural tumor necrosis factor (TNF)-α,
implying a role in pathogenesis.

Host Factors

It has been estimated that fewer than 1 in 1,000 patients
who contract a C. jejuni infection will develop GBS. Even
when several family members are infected with the same
C. jejuni variant, not all will develop GBS. Epidemics of
C. jejuni have not been associated with outbreaks of GBS
[45]. Also, the wide variety of triggering events and
associated organisms makes molecular mimicry as the sole
explanation for GBS unlikely. This suggests that host
factors, including genetic and interacting environmental
issues, must also play a role in determining who will
manifest the disease, but no clear factors influencing
susceptibility have been identified.

Studies investigating possible associations between
HLA class I and II alleles in several different populations
have yielded conflicting results. At least in the older
studies, this may be partially due to the lack of differen-
tiation between AIDP and AMAN. Single nucleotide
polymorphisms of several genes linked to the host immune
response have been investigated as possible susceptibility
factors. Although no consistent association with develop-
ment of GBS has been found, several of these genes
(mannose-binding lection, FcγRIII, MMP-9, and TNF-α)
may be associated with more severe disease.

Guillain-Barré Syndrome: Not a Typical Autoimmune
Disease

GBS is not like other autoimmune diseases, as it is typically
monophasic and does not respond to immunosuppressive
therapies such as corticosteroids. It also does not tend to
cluster with other autoimmune diseases. The exceptions are
the few relapsing cases that tend to be milder and do have
an association with other autoimmunity, and may be
thought of as relapsing CIDP [46•]. Epidemiologic obser-
vations atypical for autoimmunity include a slight male
preponderance of GBS and increasing incidence with
advancing age. A very curious feature of GBS is that the
adaptive immune response turns off. Is this simply a
passive process—that the response to the triggering
alloantigen has been successful and the response can be
downregulated—or is there an active correction and
deletion or suppression of autoreactive lymphocytes?

Recently, Steiner et al. [47•] also questioned whether
GBS truly should be viewed as an autoimmune disease and
noted the occasional association with HIV infection and
more commonly with infections such as Epstein-Barr virus
that are well-known to affect the immune system. They
suggested it be viewed as a transient or sometimes chronic
breakdown in immune tolerance in association with
immunosuppression, and related to an exogenous insult
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such as infection [47•]. According to their hypothesis, a
pathogen itself could cause a transient breakdown in
tolerance, with an associated short-lived, immune-mediated
attack on peripheral nerves. Clearance of the precipitating
infection stops the nerve damage and results in resumption of
normal immune response and tolerance, enabling recovery,
although HIV seems a curious example given that this is a
rare cause of GBS, and other cases are not obviously
immunosuppressed. These authors argue that such a mecha-
nism provides an explanation for the monophasic nature of the
disease and obviates a role for host susceptibility.

A Hypothesis for Guillain-Barré Syndrome Involving
Competing Determinants of Immune Regulation

GBS may be well considered as bridging several competing
determinants of whether the adaptive immune system
should mount a response to an antigen: the Burnet–Janeway
non-self or self-determinant; the Matzinger pattern-
recognition receptor/danger signal determinant; and, addi-
tionally, the role of the particular tissue involved influencing
the nature of the response [48]. The chronology and
intensity of this response are illustrated in Fig. 1. The
innate and adaptive immune systems attack the trigger in
the relevant tissue (eg, C. jejuni in the gut). The initial
infection or vaccination results in presentation of allo- as
well as cross-reactive epitopes in combination with danger
signals. The adaptive system should not respond to those
with self-homology but should respond to other infectious
epitopes that are not shared with self. However, new or
previously silenced lymphocytes under the influence of
potent danger signal activation of APCs with local chance
effects and permissive host factors do, unfortunately, result
in the subsequent initiation of an adaptive response to the
shared antigens.

The next step is the response to the cross-reactive neural
tissue—often building 1 or 2 weeks after the primary event
is clinically reported to be improving, which we suggest

corresponds to the latency of a second primary adaptive
response. This is the acute GBS phase. Note that the
duration of that response is short. There is, however, plenty
of neural target newly determined to be worthy of a
response, but instead of finishing off every nerve in the
body (which is what the host might hope for if the target
was an infection and not its own nerves), the response
appears to be actively switched off. This occurs almost as
fast as one could imagine the adaptive immunity switching
off at all when one considers T-cell survival times and
circulating antibody half-lives. Why? We propose the
combination of a lack of danger signal in this native tissue
along with regulatory factors in neural tissue that favor
nonresponse (because of the extreme harm done by immune
activation in this milieu) and continued self-signals co-
presented to trafficking APCs phagocytosing the debris.

This active re-establishment of tolerance potentially
addresses the question of why GBS stops so rapidly and
relapses so rarely despite further lifetime exposure to
triggers in many, and why immunotherapies such as
corticosteroids are ineffective. At the time of clinical
GBS, the immune system is already back on the path to
tolerance, and therapy may just as easily hinder the
regulatory pathways as help. It is noted that both the oral
and intravenous corticosteroid trials showed a trend toward
an increased relapse rate in the treated arm. Antibody-
directed therapies such as intravenous immunoglobulin and
plasmapheresis will with this concept have their demon-
strated modest benefit. Implications arising include using
antibody-mediating therapies as intensively but as early as
possible, minimizing death of axons and Schwann cells
even with bound antibody via use of complement inhibi-
tion, and eliminating any ongoing trigger that may be
present. Additionally, perhaps neuroprotective agents
should be tried in treating GBS despite their relative failure
in stroke, given that neuroprotective drugs could be
administered concurrently with available therapies and in
this disease have good tissue penetration and time to act.

Fig. 1 The chronology and intensity of immune responses in
Guillain-Barré syndrome (GBS). Red indicates a primary trigger (eg,
infection or vaccination) usually resolved before GBS symptoms are
present; if not, primary vascular or rare neural infection should be
suspected. Green indicates a specific immune response against the
trigger. During this period, presentation of cross-reactive natural
epitopes with activation of danger pathways in a susceptible host
results in IRANA (immunologic response against nerve antigens), a

second immunologic response against neural targets with myelin, and/
or axonal injury, with continued presentation of self-identifiers and
diminishing danger pathway signals resulting in rapid re-establishment
of tolerance. Blue indicates regeneration of myelin from Schwann cell
precursors. Chevrons indicate slow regrowth of axons with time to and
likelihood of functional recovery of motor units dependent upon
regrowth distance required
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Conclusions

GBS is a classic failure of the immune system with a life-
threatening attack upon a critical self-component, yet unlike
typical autoimmune diseases, the response promptly ceases
and rarely recurs. The active phase of the disease is short,
concordant with the latency of a primary adaptive immune
response. GBS triggers include infection and (rarely)
vaccination; cross-reactivity between infectious and neural
epitopes has been well-demonstrated, particularly for
C. jejuni and motor axonal forms of GBS. Standard
immunosuppression has not been effective in GBS, and
we suggest this is because immune tolerance is already
being restored by the time such therapies are given. This
suggests that improvements in GBS outcomes are likely to
come from better protection of the nerve cells under attack
while normal resumption of tolerance is permitted to
proceed, rather than exploring more aggressive immuno-
suppressive approaches.
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