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Abstract Guillain-Barré syndrome (GBS) is clinically defined as an acute peripheral

neuropathy causing limb weakness that progresses over a time period of days or,
at the most, up to 4 weeks. GBS occurs throughout the world with a median annual
incidence of 1.3 cases per population of 100 000, with men being more frequently
affected than women. GBS is considered to be an autoimmune disease triggered
by a preceding bacterial or viral infection. Campylobacter jejuni, cytome-
galovirus, Epstein-Barr virus and Mycoplasma pneumoniae are commonly identi-
fied antecedent pathogens.



598

Kuwabara

In the acute motor axonal neuropathy (AMAN) form of GBS, the infecting
organisms probably share homologous epitopes to a component of the peripheral
nerves (molecular mimicry) and, therefore, the immune responses cross-react with
the nerves causing axonal degeneration; the target molecules in AMAN are likely
to be gangliosides GM1, GM1b, GDla and GalNAc-GDla expressed on the
motor axolemma. In the acute inflammatory demyelinating polyneuropathy
(AIDP) form, immune system reactions against target epitopes in Schwann cells
or myelin result in demyelination; however, the exact target molecules in the case
of AIDP have not yet been identified. AIDP is by far the most common form of
GBS in Europe and North America, whereas AMAN occurs more frequently in
east Asia (China and Japan).

The prognosis of GBS is generally favourable, but it is a serious disease with a
mortality of approximately 10% and approximately 20% of patients are left with
severe disability. Treatment of GBS is subdivided into: (i) the management of
severely paralysed patients with intensive care and ventilatory support; and (ii)
specific immunomodulating treatments that shorten the progressive course of
GBS, presumably by limiting nerve damage. High-dose intravenous immu-
noglobulin (IVIg) therapy and plasma exchange aid more rapid resolution of the
disease. The predominant mechanisms by which IVIg therapy exerts its action
appear to be a combined effect of complement inactivation, neutralisation of
idiotypic antibodies, cytokine inhibition and saturation of Fc receptors on macro-

phages. Corticosteroids alone do not alter the outcome of GBS.

Guillain-Barré syndrome (GBS) is the most com-
mon cause of acute, flaccid paralytic disease in
developed countries now that poliomyelitis has been
virtually eliminated.'?! The term GBS defines a
clinical entity that is characterised by rapidly pro-
gressing limb weakness and the loss of tendon re-
flexes.[®! The disorder affects children and adults of
all ages, and both sexes, although men are more
frequently affected than women.

In the majority of patients (60-70%), the neuro-
pathy is preceded by a bacterial or viral illness,
usually an upper respiratory tract infection or gastro-
enteritis.[>*! Paralysis of muscles develops acutely
(over a period of days or, at the most, 4 weeks) and
reaches a plateau. After a brief plateau phase, in
most patients improvement begins with a gradual
resolution of the paralysis that lasts from weeks to
months. Although substantial recovery is common,
GBS is a serious disease with a mortality rate of
5-10% and a requirement for mechanical ventilation
in 25% of patients.
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Intravenous immunoglobulin (IVIg) therapy and
plasma exchange hasten early recovery, but even in
cases when these treatments are used approximately
20% of the patients are left with a severe disability,
such as requiring a support to walk.”! Therefore,
more intensive or effective treatments are necessary
to improve the prognosis of GBS.

This article reviews the epidemiology, patho-
physiology and management of GBS.

1. Epidemiology

1.1 Annual Incidence

There have been more than 30 population-based
surveys of GBS from defined geographical areas of
Europe, Australia, and North and Latin America.l>®!
Most studies have reported similar figures for the
annual incidence of GBS. The annual incidence has
ranged from 0.4 to 4.0 (median 1.3) cases per popu-
lation of 100 000. A recent survey involving 1752
Japanese patients with GBS showed an annual inci-
dence of 1.15 cases per population of 100 000
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(unpublished data, Japanese Research Group of
Neuroimmunological Disease). These observations
indicate that GBS occurs throughout the world with-
out geographical clustering.

1.2 Age and Sex

GBS is known to occur at all ages. Many epide-
miological studies reveal a slight peak in late adoles-
cence and young adulthood, which may be due to an
increased risk of infections by cytomegalovirus
(CMYV) and Campylobacter jejuni, and in the elder-
ly, who are possibly susceptible to autoimmune
disorders because of decreased immune suppressor
mechanisms.!®!

In almost all series, men are more frequently
affected than women (1.25:1).I In general,
autoimmune disorders appear to be more prevalent
among women; this preponderance of GBS among
men is therefore unusual. However, a similar pre-
ponderance among men is found with other
immune-mediated peripheral neuropathies such as
chronic inflammatory demyelinating polyneuropa-
thy, multifocal motor neuropathy and Miller Fisher
Syndrome (see also section 2.4)."]

1.3 Host Susceptibility

As detailed in section 3.1, C. jejuni is the most
common pathogen that elicits GBS. Enteric infec-
tion with C. jejuni occurs in association with an
estimated 2 million cases of diarrhoea per year in the
US, B but only a very small proportion of these are
followed by development of GBS. C. jejuni isolated
from patients with GBS and from patients with
enteritis but no GBS have ganglioside-like struc-
tures on the lipopolysaccharide (LPS) of the outer
membrane, but only patients who develop GBS have
been shown to have elevated serum antiganglioside
antibodies; those with uncomplicated diarrhoea do
not.”! These findings indicate that patients who de-
velop GBS respond differently to C. jejuni infection
and that there is a host susceptibility which is a
determinant for the occurrence of GBS.!!?

However, there is little evidence to suggest the
existence of a susceptible immunogenetic back-
ground for developing GBS. Most studies have at-
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tempted to identify an association between the oc-
currence of GBS and a particular HLA type, but no
firm conclusion has yet been established. A study
from Japan reported that all six Japanese patients
with C. jejuni-related GBS had HLA B35.1!1 A
study in England investigating HLA type class II
alleles showed that in C. jejuni-related GBS, HLA
DQB 1*03 was present in 83% of the 30 patients,
compared with 49% of the 67 patients with GBS
who had negative serology for C. jejuni.l'” How-
ever, a later series comparing 81 Japanese patients
with GBS and 87 healthy control individuals show-
ed no significant difference in HLA type.['* There-
fore, HLA type-data in relation to the occurrence of
GBS are conflicting at present.

Further studies will be required to clarify the host
factors of susceptibility.

2. Pathogenesis and Diagnosis of
Clinical Subtypes

GBS is a clinical syndrome that includes a num-
ber of pathological and electrophysiological sub-
types (table I).'4161 Each subtype of GBS presuma-
bly has an independent immunopathogenesis, and
constitutes subgroups with similar but somewhat
different clinical features (table II). Electrodiagnos-
tic criteria can be used to differentiate between the
GBS subtypes. Although the precise incidence of
each subtype of GBS has not been elucidated, the
major forms are acute inflammatory demyelinating
polyneuropathy (AIDP) and acute motor axonal
neuropathy (AMAN), with a third type — acute
motor and sensory axonal neuropathy (AMSAN) —
being much less common.

2.1 Acute Inflammatory
Demyelinating Polyneuropathy

AIDP is the most common form of GBS in West-
ern countries and accounts for 85-90% of the pa-

Table I. Clinical subtypes of Guillain-Barré syndrome

Acute inflammatory demyelinating polyneuropathy
Acute motor axonal neuropathy

Acute motor and sensory axonal neuropathy
Miller Fisher syndrome

Drugs 2004; 64 (6)
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Table Il. Clinical features of the two major subtypes of Guillain-Barré syndrome (GBS)

Feature
polyneuropathy

Acute inflammatory demyelinating

Acute motor axonal neuropathy

Preceding infection Cytomegalovirus
Epstein-Barr virus
Mycoplasma pneumoniae

Frequency (% of GBS)

China: 20%

Japan: 40%
Epidemics None
Cranial nerve involvement Frequent
Sensory nerve involvement Frequent
Autonomic nerve involvement Frequent
Tendon reflexes Absent

Recovery
Electrophysiology

Generally good
Demyelination

Target molecules

Europe and North America: 90%

Unknown (Schwann cells or myelin)

Campylobacter jejuni
?Haemophilus influenzae

Europe and North America: <10%
China: 60-80%

Japan: 40%

Children

Rare

None

Rare

Usually absent
Occasionally exaggerated
Two patterns (rapid or slow)
Axonal degeneration
Reversible conduction block

GM1, GM1b, GD1a, GalNAc-GD1a (at the nodes
of Ranvier)

tients with GBS.!'3 The eponym GBS has been used
interchangeably with AIDP. However, recent
neurophysiological and pathological observations
have led to a reclassification of GBS (table I).

AIDP is considered to be an autoimmune disor-
der triggered by an antecedent infection (see section
3). Electrodiagnostical and pathological studies
show typical demyelination suggesting that the
immune target in this form of GBS is within the
Schwann cell surface membrane or the myelin.
There is prominent lymphocytic infiltration of the
peripheral nerves and macrophage invasion of the
myelin sheath and Schwann cells,!'7!8! but the pre-
cise target molecules of the immune reaction in
patients with AIDP are not yet known, in contrast to
the axonal form of GBS (see sections 2.2 and 3).

AIDP is diagnosed when electrodiagnostic test-
ing of a patient with GBS shows slowing of nerve
conduction suggestive of demyelination in two or
more motor nerves.[!31]

2.2 Acute Motor Axonal Neuropathy

In China"2" and Japan,?>?3 a considerable
number of patients with GBS have a type of axonal
neuropathy that is referred to as acute motor axonal
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neuropathy (AMAN). The term AMAN was origi-
nally introduced for cases of acute ascending paraly-
sis observed among rural children in northern China,
occurring annually as a summer epidemic.!'®2!! Lat-
er studies have shown that AMAN can occur in
adults, irrespective of the season.[?>23]

Electrophysiological and pathological studies
confirmed that AMAN is a disorder of pure motor
axonal degeneration. Autopsy studies of Chinese
patients with AMAN revealed axonal degeneration
of motor fibres without demyelination, suggesting
an immune response directed primarily against the
axonal membrane.”" Axonal dysfunction in AMAN
is not only caused by simple degeneration but also
quickly reversible conduction block at the nodes of
Ranvier,??! which is probably responsible for rapid
clinical recovery in the subgroup of AMAN patients
(see section 4.2). AMAN is often triggered by enter-
ic infection by C. jejuni (see section 3.1) and is
frequently associated with antiganglioside anti-
bodies (GM1, GM1b, GD1a or GalNAc-GD1a).[?%

AMAN is diagnosed when electrodiagnostic test-
ing of a patient with GBS shows there is a reduction
of compound muscle action potential without signif-
icant conduction slowing.[131%]

Drugs 2004; 64 (6)
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2.3 Acute Motor and Sensory
Axonal Neuropathy

A further axonal subtype of GBS is AMSAN, in
which neurophysiological and pathological findings
indicate axonal degeneration of both motor and sen-
sory nerves.?* The incidence of AMSAN is sug-
gested to be very low, being <10% of that of
AMAN.?3I

2.4 Miller Fisher Syndrome

A related condition, usually regarded as a variant
of GBS, is Miller Fisher syndrome (MFS), which is
characterised by a unique clinical triad, namely,
ophthalmoplegia, ataxia and areflexia.l*> This disor-
der is closely associated with antibodies against
ganglioside GQ1b. The antibody recognises epi-
topes expressed in the nodal regions of the ocular
motor nerve. 2%

2.5 Incidence of Clinical Subtypes

The frequency of the subtypes of GBS is expec-
ted to vary considerably among countries. The annu-
al incidence of GBS in Western countries described
in section 1.1 probably represents that of AIDP,
because in Europe and North America, 90% of GBS
is caused by AIDP.>' In contrast, 60-80% of
reported patients with GBS in northern China were
classified with disease of the AMAN type;"'"! how-
ever, the annual incidence of GBS in China has not
been reported. Additionally, in a series involving 86

The Netherlands
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Japanese patients with GBS, electrodiagnostic ana-
lysis showed similar frequencies of AIDP (40%) and
AMAN (40%).23 In our experience between
1990-2002, 163 patients with GBS were referred to
Chiba University Hospital (Chiba, Japan) or its affil-
iated hospitals. Of these patients, 51 (31%) were
diagnosed as having AIDP, 64 (39%) as having
AMAN, and two (1%) as having AMSAN (unpub-
lished data). The remaining 46 patients were not
classified by electrodiagnostic criteria. During the
same period, 52 patients with MFS were referred to
our facilities.

3. Antecedent Infections
and Immunopathogenesis

Two-thirds of patients with GBS have an antece-
dent acute infectious illness, most commonly an
upper respiratory tract infection or gastroenteritis
that has resolved by the time of the onset of neuro-
logical symptoms. The interval between the preced-
ing infection and the onset of GBS ranges from 1 to
3 weeks (mean 11 days).l?”!

In many patients, the pathogen responsible for
the prodromal illness is unidentified, but a number
of studies have shown that there is frequently sero-
logical evidence for the presence of a pathogen that
could potentially be responsible for eliciting the
onset of GBS. Figure 1 shows the frequencies of
positive serology in patients with GBS in studies
conducted in The Netherlands™®®! and Japan.*! C.

jejuni, CMV, Epstein-Barr virus (EBV) and

O

Unknown

O Campylobacter jejuni

O Cytomegalovirus

B Epstein-Barr virus

O Mycoplasma pneumoniae
]

=]

Japan

Haemophilus influenzae
Varicella-zoster virus

Fig. 1. Incidence of positive infection serology in patients with Guillain-Barré syndrome from studies conducted in The Netherlands!?® (n =

154) and Japant®® (n = 86).
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Mycoplasma pneumoniae are commonly identified
pathogens preceding GBS in both The Netherlands
and Japan. Haemophilus influenzae infections were
frequently found only in the Japanese series. The
frequencies appear to depend on the sensitivity and
specificity of serological assays, and such results
cannot be directly compared. Nonetheless, figure 1
shows that C. jejuni is likely to be the most common
antecedent pathogen and CMV the second most
common antecedent pathogen associated with GBS
development in both Europe and Japan.

Many other identified pathogens have been re-
ported as triggers for GBS in anecdotal reports or in
small series but there is a lack of statistically valid
evidence. The association of GBS with HIV has
been reported on a number of occasions but the
association is so infrequent that it has not been
detected in follow-up studies of HIV-infected co-
horts.[©!

Detailed studies of the molecular structure of
antecedent pathogens, particularly C. jejuni, are now
providing new insights into putative immunological
mechanisms of nerve damage in patients with GBS,
as described in the following sections.

3.1Campylobacter jejuni

C. jejuni is a major cause of bacterial gastroenter-
itis throughout the world and has been recognised as
the most frequent antecedent pathogen for GBS.
Serological or culture evidence of a recent C. jejuni
infection ranged from 23% to 45% in a series of
patients with GBS in the UK, The Netherlands, US
and Japan.'® This bacteria is strongly associated
with the AMAN form of GBS observed in summer
epidemics among children in rural areas of northern
China;!" serological evidence of C. jejuni infection
was found in 66% of Chinese patients with GBS.

Immune responses against C. jejuni have been
postulated to be involved in the pathogenesis of
GBS, especially of the AMAN type, by the induc-
tion of antibodies that cross-react with structures,
most likely gangliosides, expressed on the peripher-
al axons. Serum samples from numerous patients
who have AMAN subsequent to C. jejuni infection
contain high titres of antibodies against the follow-

© 2004 Adis Data Information BV. All rights reserved.
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ing gangliosides: GM1, GM1b, GD1a or GalNAc-
GD1a.”31 The LPS from C. jejuni contains a termi-
nal tetrasaccharide identical to that of GM1.P®
These observations have led to the concept of ‘mo-
lecular mimicry’, which implies the sharing of ho-
mologous epitopes between bacterial LPS and gan-
glioside surface components of peripheral nerves,
especially on the axolemma. It is postulated that
because of these molecular similarities, antibody
responses mounted against the bacteria could also
attack neuronal axons in some individuals, leading
to GBS (figure 2).

Moreover, immune responses against C. jejuni
have been postulated to be involved in the pathogen-
esis of MFS by the induction of antibodies to gan-
glioside GQ1b. This antibody is found in approxi-
mately 90% of patients with MFS and therefore is
diagnostic of MFS.?°! The antibody binds to the
GQ1b epitope within the LPS of isolates from pa-
tients with MFS.% GQ1b is distributed in human
ocular motor nerves, which suggests a close associa-
tion between anti-GQ1b antibodies and ophthalmo-
plegia in MFS.[? These findings also support mo-
lecular mimicry as an explanation for the patho-
physiology of MFS.

C. jejuni may be cultured from the stool for
several weeks after the end of a diarrhoeal illness
caused by this pathogen. In Japan, the majority of C.
Jjejuni isolated from patients with GBS were of the
Penner 19 serotype; this serotype was infrequent in
patients with enteritis who did not develop GBS.B!
However, this association has not been observed in
England.??!

C. jejuni infection appears to be closely asso-
ciated with the axonal form of GBS (AMAN) based
on the results of studies conducted in China,!9]
Japan'®! and Western countries.[**! However, this
association is not consistent with the frequency of C.
Jjejuni infection and AMAN in Western countries,
where the incidence of antecedent C. jejuni infection
has been reported to be 21-32% in patients with
GBS but the percentage of patients with GBS with
the AMAN form is <10%. The reason for this dis-
crepancy is unknown. In the case of C. jejuni-asso-
ciated GBS, antiganglioside antibodies or in-

Drugs 2004; 64 (6)
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B  Ganglioside

Y Antiganglioside antibody
©--: Blood-nerve barrier
L

Macrophage

C. jejuni
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Infection by C. jejuni with
a ganglioside-like structure

Y

Induction of
antiganglioside antibodies

A4

Antibody-mediated axonal damage
Macrophage invasion

A A

Axonal Physiological
degeneration conduction block

v
| Rapid recovery |

A
Slow recovery |

Fig. 2. A ‘molecular mimicry hypothesis’ for the axonal form of Guillain-Barré syndrome. Infection by Campylobacter jejuni with a
ganglioside GM1-like structure in the lipopolysaccharide of the outer membrane results in the induction of antiganglioside antibodies. The
antibodies cross-react with the gangliosides expressed on the axonal membrane. The blood-nerve barrier is anatomically deficient in the
distal nerve terminals and nerve roots, and these regions are preferentially affected by an immune attack. The resolution of physiological
nerve conduction failure at the nodes of Ranvier results in a rapid recovery in some patients, but axonal degeneration is associated with

slow and incomplete recovery in other patients.

flammatory substances such as cytokines and nitric
oxide possibly cause physiological nerve conduc-
tion failure at the nodes of Ranvier where ion chan-
nels are clustered, and therefore the electrodiagnos-
tic findings may mimic those of AIDP.[??) However,
the possibility that C. jejuni infection elicits either
AMAN or AIDP cannot be excluded.

3.2 Cytomegalovirus

CMV causes respiratory tract infection,
mononucleosis-like syndrome or a nonspecific flu-
like illness. This virus is the most common viral
trigger of GBS, with a prevalence ranging from 10
to 22% in several studies of GBS.?”! This virus is
especially common in young female patients and
causes typical AIDP with electrophysiological evi-

© 2004 Adis Data Information BV. All rights reserved.

dence of demyelination,”>?’! in contrast with C.
Jjejuni-related axonal GBS.

CMV-related GBS is characterised by a promi-
nent involvement of the cranial and sensory nerves.
Some patients with CMV-related GBS have serum
antibodies against ganglioside GM2,*¥ but the
specificity of the antibodies and their significance
for the pathogenesis of GBS is unknown.

3.3Haemophilus influenzae

A study in Japan showed serological evidence of
H. influenzae infection in 13% of 41 consecutive
patients with GBS.3 Most of the GBS patients with
H. influenzae infection had antiganglioside anti-
bodies and an electrodiagnosis of AMAN: the fea-
tures were similar to those of patients with GBS
associated with C. jejuni infection. Cytochemical

Drugs 2004; 64 (6)
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staining with cholera toxin suggested the presence
of a ganglioside GM1-like structure on the surface
of H. influenzae isolated from patients with GBS.1%6!
A particular strain of H. influenzae may have a
GM 1-like structure that can elicit axonal GBS.

3.4 Guillain-Barré Syndrome
and Vaccination

A small number of case series and case reports!®!
have suggested a possible link between GBS and
vaccination, but no causal relationship has been
established; coincidental infections were not ruled
out in many cases.

However, rabies vaccines prepared from infected
animal brain tissues appears to carry an increased
risk of GBS, presumably because of contamination
with myelin antigens.*”) Moreover, swine-flu influ-
enza vaccine, administered to 45 million Americans
during 19767, resulted in a small excess risk of
developing GBS that persisted for up to 6 weeks
after immunisation.®® A survey of mass influenza
vaccination programmes of the US army did not
show any increased incidence of GBS.[*!

There have been a number of surveys of oral
poliovirus vaccines and GBS, and this vaccination
has not result in any increased risk of GBS.! % Other
studies investigating measles, influenza, typhoid,
cholera and diphtheria-tetanus-pertussis vaccines
have not demonstrated any significant association
between the occurrence of GBS and a previous
immunisation.[®!

Vaccination of persons with a history of GBS is
controversial. Although the risk of any vaccination
should be weighed against the risk of exposure, risk
of GBS recurrence after immunisation is, in general,
very low.[#1:42]

4. Clinical Features

A patient with typical GBS can be readily identi-
fied. Paresthesias and numbness are frequent and
early symptoms; however, such symptoms are occa-
sionally absent throughout most of the illness. The
major clinical manifestation is muscle weakness,
which evolves more or less symmetrically over a
period of several days or a week or two, and, rarely,
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over a somewhat longer period. Although most pa-
tients eventually recover, with or without residual
disability, the weakness can progress to total motor
paralysis and death from respiratory failure. Clinical
features differ somewhat between the subtypes of
the disease.

4.1 Acute Inflamsnmatory
Demyelinating Polyneuropathy

In AIDP, proximal as well as distal muscles of
the limbs are involved, usually the lower extremities
before the upper (ascending paralysis); the trunk,
intercostal, neck and cranial nerves may be affected
later. In addition to the paralysis of the four limbs,
patients with AIDP more frequently have involve-
ment of sensory nerves than patients with AMAN.
Sensory loss occurs to a variable degree and, when
present, deep sensation tends to be more affected
than superficial. Tendon reflexes are usually absent.
More than half of patients complain of pain and an
aching discomfort in the muscles, mainly those of
the hips, thighs and back.™

Moreover, AIDP is often associated with a varie-
ty of autonomic involvement. Some AIDP patients
show a fluctuating heart rate (sinus tachycardia and
bradycardia) and blood pressure (hypertension and
hypotension). Consequently, the management of
cardiovascular dysfunction is particularly important
in the treatment of patients with AIDP because the
dysfunction may cause sudden death. Urinary reten-
tion occurs in approximately 15% of patients soon
after the onset of weakness but catheterization is
seldom required for more than a few days.[*

The speed of recovery from AIDP varies but its
pace is steady. Often it occurs within a few weeks or
months; however, if axons have degenerated, their
regeneration may require more than 6 months. Little
improvement can be expected in disabilities that last
beyond 2 or 3 years.

4.2 Acute Motor Axonal Neuropathy/Acute
Motor and Sensory Axonal Neuropathy

AMAN is entirely a motor form of neuropathy. In
contrast with AIDP, in which tendon reflexes are
invariably absent, some patients with AMAN de-
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velop hyperreflexia during the early recovery phase
or even at the peak of illness.[***! Autonomic dys-
function is rarely observed and is mild if present.

The pattern of recovery in AMAN is somewhat
different from that in AIDP. In general, recovery
from axonal degeneration takes a much longer time
than does recovery from demyelination. However,
the mean recovery times of AMAN and AIDP are
similar.™ In contrast to the relatively uniform
speed of recovery among patients with AIDP, two
patterns of recovery are found for patients with
AMAN: some patients recover quickly within days,
and others experience slow and poor recovery.[ 6]
The slow recovery pattern is due to extensive axonal
degeneration, whereas the rapid recovery may be
caused by the resolution of functional nerve conduc-
tion failure at the nodes of Ranvier.34]

AMSAN is an axonal disorder similar to AMAN,
but the sensory nerves are also involved. This sub-
type is very rare, but tends to be associated with
severe illness and slow recovery.

4.3 Miller Fisher Syndrome

MES has distinct immunological and pathologi-
cal features. Clinically, the triad of ophthalmople-
gia, ataxia and areflexia is characteristic. If the diag-
nosing physician is aware of this unique combina-
tion of clinical manifestations, then a diagnosis is
easily made.

The natural prognosis of MFS is generally good
and specific immune treatment appears not to be
indicated, unless the patient has concomitant GBS."!

5. Treatment

The pathogenesis of GBS is still not sufficiently
understood, especially in the case of AIDP. It is
likely that an antibody-mediated mechanism is
largely responsible for AMAN, whereas in AIDP
cellular mechanisms may be more important; how-
ever, antibodies are probably involved in the mecha-
nism of demyelination.

Treatment of GBS is subdivided into techniques
for managing severely paralysed patients requiring
intensive care and ventilatory support, and specific
therapy to lessen the nerve damage. Immunomodu-

© 2004 Adis Data Information BV. All rights reserved.
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lating treatments such as plasma exchange and IVIg
are indicated for patients who are unable to walk
independently.

The Hughes functional grading scale” (table
IIT) is widely used to evaluate clinical disability and
the functional endpoint.

5.1 Supportive Treatment

The advent of respiratory assistance with im-
proved care has significantly improved the outcome
of patients with GBS. Care for severely affected
patients is best provided in tertiary centres with
intensive care facilities and a team of medical pro-
fessionals familiar with the special needs of patients
with GBS. Intubation and mechanical ventilation are
required for 25-33% of these patients, and therefore
respiratory support is the most important form of
supportive treatment.™

Measurement of maximal expiratory vital capa-
city suffices for bedside guidance as to the adequacy
of diaphragmatic strength and the likelihood of
respiratory failure. If the vital capacity falls to 15
mL/kg, endotracheal intubation and mechanical
ventilation should be considered. Patients with bul-
bar palsy may require intubation even earlier to
prevent aspiration, but mechanical ventilation is not
always required at the same time.

Continuous monitoring of blood pressure and
heart rate is useful to prevent death from arrhythmia
and haemodynamic instability related to autonomic
involvement. Hypotension secondary to dysautono-
mia, which occurs in approximately 10% of severely
affected patients, is treated by intravenous volume
infusion and the use of vasopressor agents for brief
periods. Prominent hypertension is managed by

Table Ill. Hughes functional grading scale for Guillain-Barré
syndrome

Score Description

0 Healthy

1 Minor symptoms or signs, able to run

2 Able to walk 5m independently

3 Able to walk 5m with a walker or support

4 Bed- or chair-bound

5 Requiring assisted ventilation

6 Death
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short-acting antihypertensive medication. The
choice of short-acting agent is important because a
drop in blood pressure may rapidly succeed hyper-
tension.™

Prevention of thromboembolic complications
such as deep vein thrombosis and pulmonary embo-
lism with heparin has become routine for high-risk
patients with GBS. Respiratory infections can be
reduced by minimal sedation in the intensive care
unit. Pain can be properly controlled with analgesics
and ameliorated by early initiation of rehabilitation
techniques such as frequent passive limb move-
ment.™ Passive movement is useful to prevent con-
tractures.

5.2 Immunomodulating Treatment

As outlined in further detail in the following
sections, plasma exchange is more effective than
supportive treatment alone. [VIg therapy appears to
be as effective as plasma exchange. However, corti-
costeroids alone do not alter the outcome of GBS.

5.2.1 Plasma Exchange

The value of plasma exchange has been ad-
dressed in a number of randomised, controlled stud-
ies in which the procedure was performed within 2
weeks after the onset of neurological symp-
toms.[*841 Because of ethical constraints, such trials
have not been placebo controlled with sham plasma
exchange in severely paralysed patients, but
randomisation and blinding of assessors have im-
proved the validity of this evidence.

In a North American trial of 245 patients with
severe GBS (unable to walk independently, Hughes
grade >3),81 122 patients were randomly assigned
to receive plasma exchange (50 mL/kg bodyweight
for five sessions, given over 7-14 days), and 123
patients did not receive this treatment. Patients treat-
ed with plasma exchange improved more rapidly,
that is they could be weaned from assisted ventila-
tion more quickly (24 versus 48 days) and they were
able to walk unaided within a shorter period of time
(53 versus 85 days). French studies?®*3!! supported
these results and demonstrated that plasma ex-
change improves long-term outcome: at 1 year, 71%
of those patients treated by plasma exchange recov-
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ered full motor strength compared with 52% of the
control patients.

Two trials have compared the numbers of plasma
exchanges required for a beneficial effect in patients
with GBS.[*! In one trial, 304 patients with GBS
who were unable to stand unaided were randomised
to receive either four or two plasma exchanges. The
median time to recover to the point of walking with
an aid was significantly shortened in the group re-
ceiving four exchanges than in the group receiving
two exchanges (24 versus 20 days). This benefit of
four rather than two exchanges was associated with
a slight increase in the incidence of unstable blood
pressure and haematomas, but these risks were not
considered sufficiently severe to outweigh the ad-
vantage of four exchanges. The same group of re-
searchers examined six versus four exchanges in
severely affected GBS patients requiring mechani-
cal ventilation upon entering the study. No differ-
ence in the speed of recovery was observed between
the two groups but adverse effects were more fre-
quent in the six exchange group (46 versus 26%).
From these data, the appropriate number of plasma
exchanges for GBS patients presenting with moder-
ate or severe disability was determined to be four.
For mild GBS, two sessions of plasma exchange are
significantly superior to none.?!

Within 1-2 weeks of initial improvement after
plasma exchange, a secondary worsening may be
seen in approximately 10% of the patients.[>3! This
rebound relapse may be due to persistent activity of
the disorder; additional treatment by plasma ex-
change has been shown to lead to renewed improve-
ment.’* Plasma exchange has an acceptable safety
profile when the patient’s condition is carefully
monitored but is nonetheless not entirely free of risk,
especially in haemodynamically unstable patients
and in those with infectious complication. Such
risks, as well as the high cost and the limited number
of plasma exchange facilities, all point to the need to
discover alternative treatments.

5.2.2 High-Dose Immunoglobulin

IVIg was first introduced for the treatment of
idiopathic thrombocytopenic purpura in 198151 and
it is now a promising therapy in patients with vari-
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ous autoimmune diseases. This therapy was intro-
duced for the treatment of GBS as an alternative to
plasma exchange because it had the advantages of
lower risk®® and ease of application.

IVIg and plasma exchange were compared as
regards their effectiveness in a multicentre study
involving 150 patients with GBS in The Nether-
lands.5%! IVIg was given at a dosage of 400 mg/kg
for 5 days consecutively, and the authors concluded
that IVIg and plasma exchange were equally effec-
tive. However, the two patient groups were not
equally matched and the assessors were not blinded.
Thus, these two treatments were compared again in
a large multicentre, randomised trial.’”! Plasma ex-
change (five times over 10-14 days) was compared
with IVIg 400mg/kg/day for 5 consecutive days’
treatment, and with a combined treatment of plasma
exchange followed by IVIg in 379 patients with
severe GBS. At 4 weeks after randomisation, an
observer unaware of the treatment allocation as-
sessed the Hughes functional grading score. The
three groups did not differ significantly with regard
to outcome measures (i.e. time to recover to unaided
walking; time to discontinuation of mechanical ven-
tilation; and recovery from disability within 48
weeks). The results of this trial confirmed that plas-
ma exchange and IVIg have equivalent efficacy, and
that a combination of the two treatments was not of
significant advantage.

Because of its ease of application compared with
plasma exchange, IVIg is now a preferred treatment
for patients with GBS. The mechanisms of action of
IVIg have not been fully elucidated, but it is known
that IVIg has multiple functions, including the mod-
ulation of complement activation products, neutral-
isation of idiotypic antibodies, saturation of Fc re-
ceptors on macrophages and suppression of various
inflammatory mediators such as cytokines,
chemokines and matrix metalloproteinases; any or
all of these could be the predominant mechanisms of
IVIg in the treatment of GBS.1%%!

Because previously large studies showing the
efficacy of plasma exchange and IVIg in patients
with GBS were conducted in Europe and North
America, the majority of patients with GBS presum-
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ably had AIDP. Therefore, it has not been establish-
ed whether plasma exchange and/or [VIg is effective
for the axonal subtype of GBS (AMAN). Two pre-
liminary reports have suggested that for patients
with axonal GBS, IVIg is more efficacious than
plasma exchange.’*®% Because AIDP and AMAN
presumably have independent immunopathogene-
ses, in the future it may be found that each subtype
requires selective treatments.

5.2.3 Corticosteroids

Corticosteroids are widely used to treat many
autoimmune disorders. As opposed to what might be
expected in this context, corticosteroids have not
been shown to be of benefit in patients with GBS.

In alarge, controlled study involving 124 patients
with GBS treated with a high-dose corticosteroid
(intravenous methylprednisolone 500mg for 5 days)
and 118 patients treated with placebo, no significant
difference was observed in any of the following:
mean disability at 4 weeks, proportion of patients
who had improved one clinical grade, or clinical
grade at 12 months.*” The Cochrane evidence-
based review of 2003, which included six eligible
trials, concluded that corticosteroids alone should
not be used in the treatment of GBS.[®!]

Corticosteroids reduce the severity of experimen-
tal allergic neuritis,[?! an animal model of GBS; the
lack of response to corticosteroids is, therefore, dif-
ficult to explain. It is possible that any beneficial
effect of corticosteroids on the inflammatory reac-
tion is counterbalanced by an adverse effect of corti-
costeroids on denervated muscle.[®3! A recent, ran-
domised study examining the combination of IVIg
and high-dose intravenous methylprednisolone
treatment and IVIg therapy alone failed to find any
significant advantage to the combined treatment at
the primary endpoint;®¥ however, final data have
not yet been published.

5.2.4 Potentially Interesting Future Treatments

Cerebrospinal fluid (CSF) filtration is a new,
potentially effective treatment for patients with
GBS. In a recent study conducted in 37 patients with
GBS who were unable to walk unassisted, function-
al improvement was assessed at 28 days after
randomisation to CSF infiltration or plasma ex-
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change. It was concluded that CSF filtration and
standard plasma exchange are equally effica-
cious.[531 This treatment needs further confirmation.

A therapeutic benefit from interferon-f§ has been
suggested because interferon-[ inhibits in vitro lym-
phocyte adhesion to recombinant vascular adhesion
molecule-1.069

In experimental allergic neuritis (a model of
GBS), two new cyclo-oxygenase-2 inhibitors were
found to inhibit clinical and histological features of
the disease, suggesting that these are useful as addi-
tional therapeutic agents in GBS.[®”]

6. Conclusion

Through advances in epidemiology, immunology
and microbiology, our understanding of the patho-
physiology of the clinical syndrome of GBS is rap-
idly growing. Detailed studies of the molecular
structure of C. jejuni are providing insights into
putative immunopathogenesis of nerve damage in
the axonal subtype of GBS. This bacteria is not the
only aetiological factor, and other viruses or bacteria
that elicit GBS could also share homologous
epitopes to a component of the peripheral nerves
(molecular mimicry).

Intensive supportive care for severely paralysed
GBS patients has improved their prognosis, and
IVIg and plasma exchange have been proven to
shorten the progressive course of GBS, presumably
by limiting nerve damage. However, these treat-
ments may not be the final answer to GBS because a
significant proportion of patients remain disabled.
More intensive or effective treatments are required
to improve the prognosis of such patients.

Acknowledgements

The author has provided no information on sources of
funding or on conflicts of interest directly relevant to the
content of this review.

References
1. Olive JM, Castillo C, Castro RG, et al. Epidemiologic study of
Guillain-Barré syndrome in children <15 years of age in Latin
America. J Infect Dis 1997; 175 Suppl. 1: S160-4
2. Hahn AF. Guillain-Barré syndrome. Lancet 1998; 352 (9128):
635-41

© 2004 Adis Data Information BV. All rights reserved.

10.

11.

12.

13.

14.

15.

16.

19.

20.

21.

22.

Kuwabara

. Asbury AK, Arnarson BG, Adams RD. The inflammatory lesion

in idiopathic polyneuritis: its role in pathogenesis. Medicine
1969; 48 (3): 173-215

. Ropper AH. Diseases of spinal cord, peripheral nerve, and

muscle. In: Victor M, Ropper AH, editors. Principle of neuro-
logy. New York: McGraw-Hill, 2001: 1380-7

. Rees JH, Thompson RD, Smeeton NC, et al. Epidemiological

study of Guillain-Barré syndrome in south east England. J
Neurol Neurosurg Psychiatry 1998; 64 (1): 74-7

. Hughes RA, Rees JH. Clinical and epidemiologic features of

Guillain-Barré syndrome. J Infect Dis 1997; 176 Suppl. 2:
$92-8

. Mori M, Kuwabara S, Fukutake T, et al. Clinical features and

prognosis of Miller Fisher syndrome. Neurology 2001; 56 (8):
1104-6

. Nachamkin I. Epidemiology of Campylobacter jejuni infections

in the United States and other industrial nations. In: Tauxe RV,
Nachamkin I, Blaser MJ, et al., editors. Campylobacter jejuni:
current status and future trends. Washington, DC: American
Society for Microbiology, 1992: 9-19

. Sheikh KA, Nachamkin I, Ho TW, et al. Campylobacter jejuni

lipopolysaccharides in Guillain-Barré syndrome: molecular
mimicry and host susceptibility. Neurology 1998; 51 (2):
371-8

Feasby TE, Hughes RAC. Campylobacter jejuni, anti-ganglio-
side antibodies, and Guillain-Barré syndrome. Neurology
1998; 51 (2): 340-2

Yuki N, Sato S, Fujimoto S, et al. Serotype of Campylobacter
Jjejuni, HLA, and the Guillain-Barré syndrome. Muscle Nerve
1992; 15 (8): 968-9

Ma JJ, Nishimura M, Mine H, et al. HLA and T-cell receptor
gene polymorphisms in Guillain-Barré syndrome. Neurology
1998; 51 (2): 379-84

Hadden RD, Cornblath DR, Hughes RA, et al. Electrophysio-
logical classification of Guillain-Barré syndrome: clinical as-
sociations and outcome: Plasma Exchange/Sandglobulin Guil-
lain Barré Syndrome Trial Group. Ann Neurol 1998; 44 (5):
780-8

Feasby TE, Gilbert JJ, Brown WF, et al. An acute axonal form
of Guillain-Barré polyneuropathy. Brain 1986; 109 (Pt 6):
1115-26

Griffin JW, Li CY, Ho TW, et al. Guillain-Barré syndrome in
northern China: the spectrum of neuropathological changes in
clinically defined cases. Brain 1995; 118 (Pt 3): 577-95

Griffin JW, Li CY, Macko C, et al. Early nodal changes in the
acute motor axonal neuropathy pattern of Guillain-Barré syn-
drome. J Neurocytol 1996; 25 (1): 33-51

. Prineas JW. Acute idiopathic polyneuritis: an electron micro-

scope study. Lab Invest 1972; 26 (2): 133-47

. Prineas JW. Pathology of the Guillain-Barré syndrome. Ann

Neurol 1981; 9 Suppl.: 6-19

Ho TW, Mishu B, Li CY, et al. Guillain-Barré syndrome in
northern China: relationship to Campylobacter jejuni infection
and anti-glycolipid antibodies. Brain 1995; 118 (Pt 3): 597-605

McKhann GM, Cornblath DR, Ho TW, et al. Clinical and
electrophysiological aspects of acute paralytic disease of chil-
dren and young adults in northern China. Lancet 1991; 338
(8767): 593-7

McKhann GM, Cornblath DR, Griffin JW, et al. Acute motor
axonal neuropathy: a frequent cause of acute flaccid paralysis
in China. Ann Neurol 1993; 33 (4): 333-42

Kuwabara S, Yuki N, Koga M, et al. IgG anti-GM1 antibody is
associated with reversible conduction failure and axonal de-

Drugs 2004; 64 (6)



Treatment of Guillain-Barré Syndrome

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

39.

40.

generation in Guillain-Barré syndrome. Ann Neurol 1998; 44
(12): 202-8

Ogawara K, Kuwabara S, Mori M, et al. Axonal Guillain-Barré
syndrome: relation to anti-ganglioside antibodies and Campy-
lobacter jejuni infection in Japan. Ann Neurol 2000; 48 (4):
624-31

Griffin JW, Li CY, Ho TW, et al. Pathology of the motor-
sensory axonal Guillain-Barré syndrome. Ann Neurol 1996; 39
(1): 17-28

Fisher CM. An unusual variant of acute idiopathic polyneuritis
(syndrome of ophthalmoplegia, ataxia, and areflexia). N Engl J
Med 1956; 225: 57-75

Yuki N, Taki T, Inagaki F, et al. A bacterium lipopolysaccha-
ride that elicits Guillain-Barré syndrome has a GM1 ganglio-
side-like structure. J Exp Med 1993; 178 (5): 1771-5

Winer JB, Hughes RA, Anderson MJ, et al. A prospective study
of acute idiopathic neuropathy. II: antecedent events. J Neurol
Neurosurg Psychiatry 1988; 51 (5): 613-8

Jacobs BC, Rothbarth PH, van der Meche FG, et al. The
spectrum of antecedent infections in Guillain-Barré syndrome:
a case control study. Neurology 1998; 51 (4): 1110-5

Chiba A, Kusunoki S, Obata H, et al. Serum anti-GQ1b IgG
antibody is associated with ophthalmoplegia in Miller Fisher
syndrome and Guillain-Barré syndrome: clinical and immu-
nohistochemical studies. Neurology 1993; 43 (10): 1991-7

Jacobs BC, Endtz HP, van der Meche FG, et al. Serum anti-
GQIb antibodies recognize surface epitopes on Campylobac-
ter jejuni from patients with Miller Fisher syndrome. Ann
Neurol 1995; 37: 260-5

Kuroki S, Saida T, Nukina M, et al. Campylobacter jejuni
strains from patients with Guillain-Barré syndrome belong
mostly to Penner serogroup 19 and contain beta-N-acetyl-
glucosamine residues. Ann Neurol 1993; 33 (3): 243-7

Rees JH, Vaughan RW, Kondeatis E, et al. HLA-class II alleles
in Guillain-Barré syndrome and Miller Fisher syndrome and
their association with preceding Campylobacter jejuni infec-
tion. J Neuroimmunol 1995; 62 (1): 53-7

Hadden RDM, Karch H, Hartung HP, et al. Preceding infec-
tions, immune factors, and outcome in Guillain-Barré syn-
drome. Neurology 2001; 56 (6): 758-65

Irie S, Saito T, Nakamura K, et al. Association of anti-GM2
antibodies in Guillain-Barré syndrome with acute cytome-
galovirus infection. J Neuroimmunol 1996; 68 (1-2): 19-26

Mori M, Kuwabara S, Miyake M, et al. Haemophilus influenzae
infection and Guillain-Barré syndrome. Brain 2000; 123 (Pt
10): 2171-8

Mori M, Kuwabara S, Miyake M, et al. Haemophilus influenzae
has a GM1 ganglioside-like structure and elicits Guillain-Barré
syndrome. Neurology 1999; 52 (6): 1282-4

Hemachudha T, Griffin DE, Chen WW, et al. Immunologic
studies of rabies vaccination-induced Guillain-Barré syn-
drome. Neurology 1988; 38 (3): 375-8

. Safranek TJ, Lawrence DN, Kurkland LT, et al. Reassessment

of the association between Guillain-Barré syndrome and re-
ceipt of swine influenza vaccine in 1976-1977: results of a
two-state study. Expert Neurology Group. Am J Epidemiol
1991; 133: 952-5

Roscelli JD, Bass JW, Pang R. Guillain-Barré syndrome and
influenza vaccination in the US Army, 1980-1988. Am J
Epidemiol 1991; 133 (9): 952-5

Salisbury DM. Association between oral poliovaccine and Guil-
lain-Barré syndrome? Lancet 1998; 351 (9096): 79-80

© 2004 Adis Data Information BV. All rights reserved.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

609

Wijdicks EFM, Fletcher DD, Lawn ND. Influenzae vaccine and
the risk of Guillain-Barré syndrome. Neurology 2000; 55 (3):
452-3

Pritchard R, Mukherjee R, Hughes RA. Risk of relapse of
Guillain-Barré syndrome or chronic inflammatory demyelin-
ating polyradiculoneuropathy following immunization. J
Neurol Neurosurg Psychiatry 2002; 73: 348-9

Kuwabara S, Ogawara K, Koga M, et al. Hyperreflexia in
Guillain-Barré syndrome: relation with acute motor axonal
neuropathy and anti-GM1 antibody. J Neurol Neurosurg Psy-
chiatry 1999; 67 (2): 180-4

Kuwabara S, Nakata M, Sung JY, et al. Hyperreflexia in axonal
Guillain-Barré syndrome subsequent to Campylobacter jejuni
enteritis. J Neurol Sci 2002; 199 (1-2): 89-92

Ho TW, Lin CY, Cornblath DR, et al. Patterns of recovery in
the Guillain-Barré syndromes. Neurology 1997; 48: 695-700

Kuwabara S, Asahina M, Mori M, et al. Two patterns of clinical
recovery in Guillain-Barré syndrome with anti-GM1 antibody.
Neurology 1998; 51: 1656-60

Guillain-Barré Syndrome Steroid Trial Group. Double-blind
trial of intravenous methylprednisolone in Guillain-Barré syn-
drome. Lancet 1993; 341: 586-90

The Guillain-Barré Syndrome Study Group. Plasmapheresis and
acute Guillain-Barré syndrome. Neurology 1985; 35:
1096-2004

French Cooperative Group on Plasma Exchange in Guillain-
Barré Syndrome. Efficiency of plasma exchange in Guillain-
Barré syndrome: role of replacement fluids. Ann Neurol 1987;
22: 753-61

French Cooperative Group on Plasma Exchange in Guillain-
Barré Syndrome. Plasma exchange in Guillain-Barré syn-
drome: one-year follow up. Ann Neurol 1992; 32: 94-7

French Cooperative Group on Plasma Exchange in Guillain-
Barré Syndrome. Appropriate number of plasma exchange in
Guillain-Barré syndrome. Ann Neurol 1997; 41: 298-306

Raphael JC, Chevret S, Hughes RAC. Plasma exchange for
Guillain-Barré Syndrome. Cochrane Database of Systematic
Review. Available in The Cochrane Library [database on disk
and CD ROM]. Updated quarterly. The Cochrane Collabora-
tion; issue 3. Oxford: Update Software, 2003

Kleyweg RP, van der Meche FG. Treatment related fluctuations
in Guillain-Barré syndrome after high-dose immunoglobulins
or plasma exchange. J Neurol Neurosurg Psychiatry 1991; 54
(11): 957-60

Rudnicki S, Vriesendorp F, Koski CL, et al. Electrophysiologic
studies in the Guillain-Barré syndrome: effects of plasma
exchange and antibody rebound. Muscle Nerve 1992; 15 (1):
57-62

Imbach P, Barundun S, d’Appuzo V, et al. High-dose intrave-
nous gammaglobulin for idiopathic thrombocytopenic purpura
in childhood. Lancet 1981; I (8232): 1228-31

van der Meché FGA, Schmitz PI. A randomized trial comparing
intravenous immune globulin and plasma exchange in Guil-
lain-Barré syndrome. N Engl J Med 1992; 326 (17): 1123-9

Plasma Exchanges/Sandoglobulin Guillain-Barré Syndrome
Trial Group. Randomized trial of plasma exchange, intrave-
nous immunoglobulin, and combined treatments in Guillain-
Barré syndrome. Lancet 1997; 349: 225-30

Dalakas MC. Mechanisms of action of IVIg and therapeutic
considerations in the treatment of acute and chronic demyelin-
ating neuropathies. Neurology 2002; 59 (12 Suppl. 6): S13-21

Drugs 2004; 64 (6)



610

59.

60.

61.

62.

63.

64.

Jacobs BC, van Doorn PA, Schmitz PI, et al. Campylobacter
Jjejuni infections and anti-GM1 antibodies in Guillain-Barré
syndrome. Ann Neurol 1996; 40 (2): 181-7

Kuwabara S, Mori M, Ogawara K, et al. Intravenous immu-
noglobulin therapy for Guillain-Barré syndrome with IgG anti-
GM1 antibody. Muscle Nerve 2001; 24 (1): 54-8

Hughes RA, van der Meche FG. Corticosteroids for Guillain-
Barré syndrome. Cochrane Database of Systematic Reviews.
Auvailable in The Cochrane Library [database on disk and CD
ROM]. Updated quarterly. The Cochrane Collaboration; issue
3. Oxford: Update Software, 2003

Heininger K, Schafer D, Hartung P, et al. The role of macro-
phages in experimental allergic neuritis induced by P2-specific
T-cell line. Ann Neurol 1988; 23: 326-31

Rich MM, Pinter MJ. Sodium channel inactivation in an animal
model of acute quadriplegic myopathy. Ann Neurol 2001; 50:
26-33

Van Koningsveld R, van der Meche FG, Schmitz PI, et al.
Combined therapy of intravenous immunoglobulin and
methylprednisolone in patients with Guillain-Barré syndrome:

© 2004 Adis Data Information BV. All rights reserved.

Kuwabara

the results of a multicentre double blind placebo controlled
clinical trial. J Peripher Nerv Syst 2001; 6: 186-7

65. Wollinsky KH, Hulser PJ, Brinkmeier H, et al. CSF filtration is
an effective treatment of Guillain-Barré syndrome: a random-
ized clinical trial. Neurology 2002; 57 (5): 774-80

66. Schaller B, Radziwill AJ, Steck AJ. Successful treatment of
Guillain-Barré syndrome with combined administration of
interferon-beta-la and intravenous immunoglobulin. Eur
Neurol 2001; 46 (3): 167-8

67. Miyamoto K, Oka N, Kawasaki T, et al. New cyclooxygenase-2
inhibitors for treatment of experimental autoimmune neuritis.
Muscle Nerve 2002; 25 (2): 280-2

Correspondence and offprints: Dr Satoshi Kuwabara, De-
partment of Neurology, Chiba University School of Medi-
cine, Chiba, Japan.

E-mail: kuwabara-s@faculty.chiba-u.jp

Drugs 2004; 64 (6)



	Contents 597
	Abstract 597
	1. Epidemiology 598
	1.1 Annual Incidence 598
	1.2 Age and Sex 599
	1.3 Host Susceptibility 599

	2. Pathogenesis and Diagnosis of Clinical Subtypes 599
	2.1 Acute Inflammatory Demyelinating Polyneuropathy 599
	2.2 Acute Motor Axonal Neuropathy 600
	2.3 Acute Motor and Sensory Axonal Neuropathy 601
	2.4 Miller Fisher Syndrome 601
	2.5 Incidence of Clinical Subtypes 601

	3. Antecedent Infections and Immunopathogenesis 601
	3.1 Campylobacter jejuni 602
	3.2 Cytomegalovirus 603
	3.3 Haemophilus influenzae 603
	3.4 Guillain-Barre Syndrome and Vaccination 604

	4. Clinical Features 604
	4.1 Acute Inflammatory Demyelinating Polyneuropathy 604
	4.2 Acute Motor Axonal Neuropathy/Acute Motor and Sensory Axonal Neuropathy 604
	4.3 Miller Fisher Syndrome 605

	5. Treatment 605
	5.1 Supportive Treatment 605
	5.2 Immunomodulating Treatment 606
	5.2.1 Plasma Exchange 606
	5.2.2 High-Dose Immunoglobulin 606
	5.2.3 Corticosteroids 607
	5.2.4 Potentially Interesting Future Treatments 607


	6. Conclusion 608
	Acknowledgements 608
	References 608
	Correspondence 610
	Email 610

