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Guillain-Barré syndrome is a rare but important disease that can lead to life
threatening respiratory failure. This review summarises the verified
consideration of Guillain-Barré syndrome (GBS) which are thought to be
caused by direct autoimmune attack on peripheral nerves. Aim- Nerve
conduction study helps differentiate the heterogeneous subtypes of GBS.
Patients exhibit a progressive paralysis that reaches a plateau phase.
Treatment and Result- Treatment with both intravenous immunoglobulin
and plasma exchange reduces the time taken for recovery to occur, although
mortality remains around 8%, with about 20% of patients remaining
disabled. Though no significant differences were found between patients
with Guillain Barre syndrome treated with plasma exchange and patients
treated with intravenous immune globulins either alone or in combination
with high dose methylprednisolone. Conclusion- It can be concluded that
tentative and the gap in current research should not be interpreted as proof
that multidisciplinary care is ineffective. Further research is needed into
appropriate study designs; outcome measurement; caregiver needs; and the
evaluation of optimal settings, type, intensity or frequency and costeffectiveness of multidisciplinary care in the Guillain-Barré syndrome
population.

INTRODUCTION: Almost a century ago, the French
neurologists Guillain, Barre, and Strohl described two
soldiers who developed acute paralysis with areflexia
that spontaneously recovered 1. They reported the
combination of increased protein concentration with a
normal cell count in the CSF, or albuminocytological
dissociation, which differentiated the condition from
poliomyelitis 1. Guillain-Barre’ Syndrome (GBS) is the
most common cause of acute flaccid paralysis 2. GBS is
an acute-onset, monophasic, immune-mediated, an
autoimmune disorder of the peripheral nervous system
(PNS) with a range of presentations from mild to life
threatening paralysis. They reported the combination
of increased protein concentration with a normal cell
count in the CSF, or albuminocytological dissociation,

which differentiated the condition from poliomyelitis 1.
Despite the fact that Landry had already reported
similar cases in 1859 3 the combination of these clinical
and laboratory features became known as GuillainBarre syndrome (GBS). In this review, we will focus on
sub types, pathophysiology, trigger factor, symptoms,
diagnosis and drug therapy of Guillain-Barre Syndrome.
GBS's
peripheral
nerve
damage
can
be
histopathologically classified into two main types:
demyelination and axonal degeneration. Motor nerve
fibers are more susceptible to the disease than sensory
ones. In 1995, GBS was subdivided into four main
distinct forms based on histopathological and
neurophysiological properties 4, 5.
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Acute Inflammatory Demyelinatin Polyneuropathy
(AIDP): The most common and least well understood
entity is acute inflammatory demyelinating
polyneuropathy (AIDP) that probably constitutes about
75% of the syndrome. Careful neurophysiological
assessment will usually show a demyelinating
neuropathy. Although not usually required for
diagnosis, histological study of nerve at biopsy or post
mortem material reveals perivascular infiltrates and
demyelination 6. Motor and sensory fibers are usually
affected simultaneously and produce corresponding
neurological deficits.
Acute Motor Axonal Neuropathy (AMAN): Acute
motor axonal neuropathy (AMAN) is an axonal, entirely
motor disorder which is commonly associated with
antibodies against gangliosides, especially GM1 7.
Specific binding of antibodies to the axonal membrane
of motor fibres, predominantly at the nodes of Ranvier,
complement activation, and intrusion of macrophages
into the periaxonal space result in destruction of motor
axons while lymphocytic infiltration is rare.
Gangliosides have been considered as the most
promising candidate targets. C. jejuni is the commonest
preceding infectious agent, and the increasing level of
anti-ganglioside antibodies is usually found in this type
of GBS.
Acute Motor and Sensory Axonal Neuropathy
(AMSAN): AMSAN is an axonal disorder similar to
AMAN with the exception that the sensory nerves are
also involved. This subtype is very few (less than 10%
of AMAN cases). Its pathological pattern closely
resembles that in AMAN, including damage and
degeneration of axons, except that sensory nerves are
affected simultaneously AMSAN is usually associated
with a more severe course and poorer prognosis 4, 8.
Miller Fisher Syndrome (MFS): MFS is an infrequent
variant of GBS (around 5%).The involvement of the
cranial nerves is very distinct in this syndrome, and
ocular motor (oculomotor, trochlear and abducens)
nerves are usually affected and produce typical clinical
trial of ophthalmoplegia, ataxia, and areflexia. GQ1b is
enriched in human ocular-muscle nerves, which may
account for the vulnerability of these nerves to
humoral immune mediated attack in the MFS patients
apart from the involvement of some other factors in its
pathogenesis 4.
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Epidemiology: The annual incidence of GBS is reported
to be 1.2 – 2.3 per 100 000 9-15. GBS occurs in all age
groups with a slight increase in the young adult and
elderly populations 16. Joseph and Tsao 17 report the
youngest recorded patient as four years old and the
oldest patient as 95 years old. GBS affects both males
and females, but males are about 1.5 times more likely
to be affected than females 18. GBS is found to be
slightly more common in Caucasians than AfricanAmericans in the United States. A recent
epidemiological report from the USA indicated that the
incidence of GBS among patients aged 18 years or
older did not change over the period from 2000 to
2004 12. Reports on temporarily increased incidences of
GBS are rare. In the West incidence increases with age,
but in China the incidence of all forms across age
groups is more uniform. Acute motor axonal
neuropathy (AMAN) is the commonest form in China
and shows a marked seasonal variation and paediatric
predominance 19.
Pathogenesis: The major thrust in understanding the
pathogenesis of inflammatory neuropathy has been
the identification of antibodies to gangliosides that
correlate with different clinical patterns of neuropathy
20
. The presence of antibodies and activated T-cells
that react against the peripheral myelin gives rise to
the theory that GBS is a type of autoimmune
pathology. Macrophages invade the Schwann cell, strip
myelin from the axon, and sometimes degeneration of
the axon occurs, which may be secondary to an
autoimmune attack on the axon or myelin.
Autoreactive T-cells are thought to be “activated” and
mediate this autoimmune response by initiating the
cascade to inflammation 21. There is a very close
association between antibodies to ganglioside GQ1b
and Fisher syndrome.
In the other conditions where these antibodies are
found, there are clinical features, usually
ophthalmoplegia, which form part of Fisher syndrome.
There is still some disagreement between laboratories
about the details. However sera from patients with
Fisher syndrome do contain antibodies probably
directed against ganglioside GQ1b that bind to
terminal motor nerve fibres and induce conduction
block 22, 23, 24.
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Investigations continue to discover whether the best fit
with axonal neuropathy is with antibodies to
ganglioside GM1 or a related ganglioside such as GD1a,
N-acetylgalactosaminyl GD1a, or GM1b 20, 25. Interest in
antibodies has deflected attention from T cell
responses in the pathogenesis of inflammatory
demyelinating
polyradiculoneuropathy,
probably
inappropriately. Experimental autoimmune neuritis is
an accurate model of the neurophysiological and
pathological features of human inflammatory
demyelinating polyradiculoneuropathy. It is clearly a
primarily T cell mediated disease which can be induced
by immunization with P0, P2 and now, PMP22 myelin
proteins 26. Although, each subtype of GBS presumably
has a relatively independent immunopathogenesis.
Trigger Factor: Evidence of preceding Campylobacter
jejuni infection is found in about 25% of GBS cases.
Cytomegalovirus and Epstein–Barr virus occur in about
10% of cases 27. The accurate etiology of GBS is not yet
completely understood. The commonly identified
preceding pathogens are as follows: Campylobacter
jejuni (C. jejuni), Haemophilus influenzae, Mycoplasma
pneumonia, Herpes zoster, cytomegalovirus and
Epstein Barr virus.
Some other rare GBS associated antecedent events
have been reported such as surgery, cancer,
pregnancy, autoimmune diseases, use of drugs, spinal
anesthesia, non-Hodgkin's lymphoma, insect stings,
leigh syndrome, epidural-general anesthesia, surgery
for
obesity,
olanzapine
administration
and
transplantation operations. Several cases have been
found to develop GBS after therapeutic injection of
bovine brain ganglioside preparations 28.
Clinical features: The cardinal clinical features of
Guillain-Barré syndrome (GBS) are progressive, fairly
symmetric muscle weakness accompanied by absent or
depressed deep tendon reflexes. Patients usually
present a few days to a week after onset of symptoms.
The weakness can vary from mild difficulty with
walking to nearly complete paralysis of all extremity,
facial, respiratory, and bulbar muscles.
Studies from the United States and Europe, reflecting
primarily patients with
acute
inflammatory
demyelinating polyneuropathy (AIDP), show that GBS is
associated with the following clinical features 29.
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Although the weakness usually starts in the legs, it
begins in the arms or facial muscles in about 10
percent of patients. Severe respiratory muscle
weakness necessitating ventilatory support develops in
10 to 30 percent 12. Facial weakness occurs in more
than 50 percent and oropharyngeal weakness
eventually occurs in 50 percent. Oculomotor weakness
occurs in about 15 percent of patients. Paresthesias in
the hands and feet accompany the weakness in more
than 80 percent of patients, but sensory abnormalities
on examination are frequently mild.
Pain, typically located in the back and extremities, can
be a presenting feature and is reported during the
acute phase by 66 percent of patients with all forms of
GBS 30, 31. Dysautonomia occurs in 70 percent of
patients and manifests as symptoms that include
tachycardia (the most common), urinary retention,
hypertension alternating with hypotension, orthostatic
hypotension, bradycardia, other arrhythmias, ileus, and
loss of sweating. Severe autonomic dysfunction is
important to recognize since this is occasionally
associated with sudden death 31.
Diagnosis: Cerebrospinal fluid (CSF) examination is
needed largely to exclude alternative diagnoses, such
as infectious (for example, Borrelia or poliomyelitis) or
lymphomatous polyradiculitis. The CSF protein is
classically elevated as a result of albumin leakage from
the blood, but may be normal within the first week 33.
The risk of developing GBS after C. jejuni enteritis is
less than 1 in 2500 34.
Probably the diagnosis of GBS is based on typical
clinical features; electrodiagnostic examination and
examination of the cerebrospinal fluid 35, 36. An
elevated level of CSF protein without an increase in the
number of cells, albominocytologic dissociation, is the
cardinal laboratory finding in GBS 37, in case of
childhood
Guillain
Barre
Syndrome.
Electrophysiological features differ according to the
clinicopathological type (Box 1) 38, 39, 40
Box 1: Electrophysiological features


Acute
inflammatory
demyelinating
polyneuropathy (AIDP) Reduced conduction
velocity Conduction block or abnormal
temporal dispersion Prolonged terminal latency
Absent F wave or prolonged F wave latency.
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Acute motor axonal neuropathy (AMAN) absent
or reduced compound muscle action potential
(CMAP) amplitude Normal motor terminal
latency and conduction velocity Normal sensory
nerve action potential (SNAP).



Acute motor and sensory axonal neuropathy
(AMSAN) absent or reduced SNAP amplitude
Absent or reduced CMAP amplitude Normal
motor terminal latency and conduction velocity

An acute progressive symmetric weakness of the
extremities with areflexia or hyporeflexia, CSF showing
albuminocytological dissociation and electrophysiology
revealing features of demyelinating/axonal neuropathy
41
is analyzed in diagnosing GBS. There may be signs of
decreased breathing caused by paralysis of the
breathing muscles. The following tests may be ordered:
Cerebrospinal fluid sample ("spinal tap"), ECG, Electromyography (EMG) tests the electrical activity in muscle,
Nerve conduction velocity test, pulmonary function
tests.
Treatment: The following points are important in the
affective prognosis:
Plasma exchange (PE): It is the first treatment for GBS
and is most beneficial when started within 7 days of
disease onset and of some benefit if started within 30
days of the onset 42. Plasmapheresis shortens the time
a patient stays on respiratory support, the time
required to achieve independent walking, and is
associated with greater functional mobility at 6 months
43, 44
and reduces the amount of residual weakness
compared with no Treatment 45.
PE has also been compared to CSF fluid filtration in a
single randomized trial 46. In this trial, 20 patients were
assigned to PE (five or six sessions) and compared with
17 patients treated with CSF filtration. The CSF
filtration consisted of five or six cycles of 30 to 50 ml of
CSF filtered and reinstilled daily for 15 days. Median
improvement of clinical grades was not significantly
different at four weeks, nor was there any significant
advantage to CSF filtration. The establishment of
plasma exchange as the gold standard treatment for
GBS, two large and some smaller trials have shown
that intravenous immunoglobulin has equivalent
efficacy 47.
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The French studies used larger exchanges of 1.5 plasma
volumes. Two trials have investigated the amount of
PE. In one trial, patients who could not stand unaided
and who did not need respiratory assistance were
randomized to either two or four 1.5 plasma volume
exchanges 48. Significantly more participants (93/155,
64%) treated with four PEs recovered full muscle
strength after a year than those treated with two PEs
(67/149, 48%), RR 1.35 (95% CI 1.09–1.67, P¼0.006).
In a parallel trial, 161 ventilator-dependent GBS
patients were randomized to receive either six PEs or
four PEs. There was no significant difference between
the two regimens in the same measure of recovery 49.
In most studies, the replacement fluid has been a
mixture of albumen and saline. In one study, 57
patients were randomly allocated to receive PE with
albumen and gelatine as replacement fluids, and 52
received PE with fresh frozen plasma as the
replacement fluid. There was no significant difference
between the two groups in any measure of recovery 48.
Intravenous Immunoglobulin (IVIg): Immunoglobulin
infusion hastens recovery in GBS as much as
plasmaphoresis 49. Administration of IVIg after plasma
exchange has no added advantage over plasma
exchange alone 50. Intravenous immunoglobulin (IVIg)
was introduced for the treatment of auto-immune
thrombocytopaenia 51 and tried for the treatment of
chronic inflammatory demyelinating polyneuropathy
52
.
A favourable response in patients with GBS was
reported in 1988 53 and led to the first randomized
controlled trial. A meta-analysis of IVIg for GBS found
three randomized trials that compared IVIg with PE 54,
55
and the only trial comparing IvIg with supportive
treatment was considered inadequate to establish its
value 56.
High-dose immunoglobulin: The empirical dose of IVIg
generally used for the treatment of GBS is 0.4 g/kg per
day for 5 days. There was a non-significant trend
toward a better outcome noted in the group receiving
longer treatment of 6 days, and this trend reached
significance when only ventilated patients were
considered, but the shorter course such as 3 days was
proven to be significantly less effective 57, 58, 59.
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In pediatric patients with GBS, IVIg significantly hastens
the recovery of patients and has also been found to be
effective and safe. The mechanisms of action of IVIg
have not been fully understood, but it is known that
IVIg has multiple functions including down regulation
of antibody production, acceleration of antibody
metabolism, neutralization of complement-mediated
effects, interference with antibody-dependent
cytotoxicity mediated by macrophages, modulation of
nitric oxide production and microglial function, direct
effects on T-cell activation, inhibition of cell adhesion,
and induction of apoptosis. Any or all of these could be
the predominant mechanisms of IVIg in the treatment
of GBS 60, 61, 62.
Both
plasma
exchange
and
intravenous
immunoglobulin are expensive, inconvenient and only
effective in the short term. A continued search for nontoxic immunosuppressive agents for inflammatory
neuropathies
has
embraced
azathioprine,
cyclophosphamide, cyclosporin, beta interferon and
more recently mycophenolate mofetil. None have been
rigorously demonstrated to be beneficial.
Immunomodulating treatment: Effective immunomodulating treatment can lessen nerve damage,
reduce progression, and shorten hospitalization.
Plasmapheresis and IVIg is the mainstay of
immunomodulatory treatment at present. Both
treatments have proven to exhibit beneficial effects in
various controlled trials by favourably altering the
natural course of the disease. Their effectiveness is
similar and both appear to be more effective than
supportive treatment alone. Corticosteroids are still a
doubtful topic in the treatment of GBS.
Steroids: Treatment of GBS with steroids was
ineffective in a large prospective randomised study.
Research said use of methylprednisolone in dose of
500 mg 63, is effective in decreasing severity of illness
64
. A Dutch trial suggested the combination of
intravenous methylprednisolone followed by IVIg
hastens the recovery of GBS patients slightly more than
IVIg alone. A single pilot study addressing combined
treatment with methyl prednisolone and intravenous
immunoglobulin was not included in the Cochrane
analysis because it was not randomized, but suggested
a possible advantage.

ISSN: 0975-8232

Other treatments: Pasin was reported in 89% of GBS
patients; 75% of them additionally required oral or
parenteral opioids and 30% were treated with
intravenous infusion of morphine 65. Ten percent of the
patients received tricyclic antidepressants and a
further 10% received carbamazepine as adjuvant
treatment for neuropathic pain during the later phase
of the illness. Carbamazepine and gabapentin may also
be effective in the management of pain, and epidural
infusion of morphine may be helpful in controlling
intractable and severe pain 65.
Rehabilitation: Rehabilitation is necessary for the
recovery of GBS patients. About 40% of all cases
require inpatient rehabilitation as most patients are
very disabled and will have required ventilator support
during the acute stage. Patients are initially closely
monitored in the rehabilitation setting for signs of
respiratory distress. They require intubation when the
vital capacity decreases to <18 mL/kg and are
transferred back to hospital for medical stabilisation.
The aim of rehabilitation is to restore and maintain a
person’s functional independence as soon as the
patient is medically stable. Treatment in the acute
phase should include an individual program of gentle
exercises involving isometric, isotonic, isokinetic, and
manual resistive and progressive resistive exercises.
Rehabilitation should be focused on proper limb
positioning, posture, orthotics, and nutrition 65.
CONCLUSION: The prognosis of GBS is dependent upon
early diagnosis and intervention. CSF protein level
might be found high in the first week of the disease in
about one half of the patients, with a higher rate of
morbidity and mortality in patients with axonal
involvement than in those with AIDP. Although GBS is
rare, further research of triggers is warranted. Much is
still unknown about GBS (cause, pathophysiology,
treatment, and recovery/prognosis) therefore, future
research has endless limits.
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