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 G
uillain-Barré syndrome (GBS) 
consists of a group of neuro-
pathic conditions characterized 
by progressive weakness and 

diminished or absent reflexes.1,2 Although 
GBS is uncommon, early diagnosis by family 
physicians and prompt referral for aggressive 
therapy may significantly improve outcomes.

Definitions
The diagnostic criteria for GBS include 
progressive, relatively symmetrical weak-
ness with decreased or absent myotatic 
reflexes. For diagnosis, symptoms must 
reach maximal intensity within four weeks 
of onset and other possible causes must be 
excluded.1,2 Table 1 includes features nec-
essary for the diagnosis, and features that 
make the diagnosis unlikely or exclude it.2-9 

This syndrome has several distinct subtypes 
(Table 2).4,5 Acute inflammatory demyelinat-

ing polyradiculoneuropathy (AIDP) is the 
most common subtype in the United States.3 

Epidemiology
The estimated overall annual incidence of 
GBS in the United States is 1.65 to 1.79 per 
100,000 persons.10 The incidence increases 
steadily from 0.62 per 100,000 persons in 
those younger than nine years to 2.66 per 
100,000 persons in those 80 to 89 years of 
age.4 The male-to-female ratio is 3:2.4 

Several infections have been implicated in 
the development of GBS. About two-thirds of 
patients with the disease report respiratory 
or gastrointestinal symptoms in the three 
weeks before the onset of GBS symptoms.4 
The strongest evidence implicates Campylo-
bacter jejuni infection, but GBS also has been 
reported following infection with Myco-
plasma pneumoniae, Haemophilus influ-
enzae, cytomegalovirus, and Epstein-Barr  
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virus.11 The reported associations of GBS 
with age, location, and season probably 
reflect the epidemiology of the precipitating 
conditions. Stressful events and surgeries 
also have been shown to trigger the disease. 

Despite case reports of GBS develop-
ing after immunization for tetanus, hepa-
titis, and influenza, studies show that 
these immunizations lead to no or very 
little increased risk.12,13 The most recent 
study estimated that the attributable risk 
with 2009 pandemic influenza A (H1N1)  
immunization is up to two cases per  
1 million doses, mainly in older persons.14

Etiology and Pathophysiology
The mechanism of GBS is believed to be an 
inflammatory neuropathy due to cross reac-
tivity between neural antigens and antibod-
ies that is induced by specific infections. 
Infectious organisms, such as C. jejuni, 
express lipooligosaccharides in the bacterial 
wall similar to gangliosides. This molecular 
mimicry creates antiganglioside antibod-
ies that attack nerves. The specific antibody 
that is stimulated and its target area in the 
nerve may explain the different subtypes of 
GBS. Fewer than one per 1,000 patients with 
C. jejuni infection develops GBS, suggesting 
that host factors play a significant role in the 
pathologic process. However, research has 
not yet identified factors that increase an 
individual’s risk of developing GBS.

GBS has been shown to cause symptoms 
through multifocal areas of mononuclear 
cell infiltration in the peripheral nerves. The 
location and severity of the inflammation 
correspond to the clinical manifestations. 
In AIDP, the myelin is predominantly dam-
aged, whereas in acute motor axonal neu-
ropathy, the nodes of Ranvier are targeted.5,15

Clinical Features
PRECEDING OR TRIGGERING CONDITIONS

The most common symptoms reported 
before onset of GBS are fever, cough, sore 
throat, and other upper respiratory symp-
toms.16 Infection with Epstein-Barr virus has 
been linked to milder forms of GBS.17 Gas-
trointestinal symptoms may be more likely 
to precede the acute motor or motor-sensory 

Table 1. Diagnostic Features to Assist in the Evaluation  
of Suspected Guillain-Barré Syndrome

Feature Comments

Required for diagnosis 

Bilateral symptoms Usually begins in the legs 

Decreased myotatic 
reflexes

Complete areflexia often occurs in affected 
limbs

Subacute, weakness 
and diminished/absent 
reflexes 

Peaks within four weeks: peaks by two 
weeks in 50 percent of cases, and by three 
weeks in 80 percent of cases2-4 

Supportive of diagnosis

Clinical  

Autonomic involvement Cardiac arrhythmias, orthostasis, blood 
pressure instability, urinary retention, 
slowing of gastrointestinal motility; absent 
in some subtypes 

Cranial nerve 
involvement

Facial weakness occurs in 30 to 50 percent of 
cases5,6; ophthalmoplegia is common with the 
Miller Fisher subtype; rarely an initial feature 

Relatively symmetrical Symptoms may not be absolutely symmetrical 
in affected limbs or face

Sensory involvement Usually mild; absent in some subtypes, 
prominent in others (i.e., acute motor-
sensory axonal neuropathy)

Symptom pattern over 
time

Peak by two to four weeks, with variable 
plateau followed by recovery; permanent 
sequelae are possible

Cerebrospinal fluid findings

Elevated protein levels Levels may be normal early, but they are 
elevated by the end of the second week of 
symptoms in 90 percent of cases7 

Normal white blood 
cell count

Less than 10 per mm3 (10 × 106 per L)

Slowing (< 60 percent 
normal velocity) or 
blockage of nerve 
conduction

Slowing of nerve conduction occurs in  
80 percent of cases, but this may take 
weeks to develop8,9 

Rules out diagnosis 

Evidence of neurotoxic 
conditions 

Porphyria, diphtheria, botulism, toxic 
neuropathy

Hexacarbon or lead 
exposure 

Solvent abuse, exposure to some paints and 
vapors, occupational exposure

Only sensory symptoms Sensory symptoms are predominant in the 
very rare form of acute motor-sensory 
axonal neuropathy, but other neurologic 
symptoms are also present 

Raises doubt about diagnosis

Cerebrospinal fluid 
leukocytosis

Polymorphonuclear leukocyte or monocytes

Delineated level of 
sensory dysfunction

—

Persistent and significant 
asymmetry of symptoms

—

Prominent bowel or 
bladder symptoms

Occurring at onset or persistent symptoms

Information from references 2 through 9.
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axonal neuropathy subtypes that are related to slower 
recovery and higher risk of residual disability.18 A timely 
diagnosis of GBS depends on a high index of suspicion 
for the condition.

CLINICAL PRESENTATION

Initial symptoms typically include weakness, numb-
ness, tingling, and pain in the limbs. The extent, pro-
gression, and severity of symptoms vary greatly among 
individual patients. The most prominent symptom in 
patients with AIDP is bilateral, relatively symmetrical 
weakness of the limbs that progresses rapidly. In up to 
90 percent of patients with AIDP, symptoms begin in the 
legs and advance proximally. The advancing weakness 
may compromise respiratory muscles, and about 25 per-
cent of patients who are hospitalized require mechani-
cal ventilation.4 Respiratory failure is reported to be 
more common in patients with rapid progression of  

symptoms, upper limb weakness, autonomic dysfunc-
tion, or bulbar palsy. The weakness typically reaches its 
peak by the second week, followed by a plateau of vari-
able duration before resolution or stabilization with 
residual disability.19 

Facial, oropharyngeal, and oculomotor muscles may 
be affected because of cranial neuropathy, especially in 
the less common subtypes. Paresthesia in the feet and 
hands is common, but sensory symptoms are generally 
mild, except for in those patients with the acute motor-
sensory axonal neuropathy subtype. Autonomic symp-
toms occur in about two-thirds of patients and include 
cardiac arrhythmias, orthostasis, blood pressure insta-
bility, urinary retention, and slowing of gastrointestinal 
motility.20

Pain, especially with movement, is reported by 50 to 
89 percent of patients with GBS. The pain is described as 
severe, deep, aching, or cramping (similar to sciatica) in 

Table 2. Guillain-Barré Syndrome Subtypes

Subtype Pathologic features Clinical features

Acute inflammatory 
demyelinating 
polyradiculoneuropathy

Multifocal peripheral demyelination

Slow remyelination

Probably both humoral and cellular 
immune mechanisms

Most common subtype (up to 90 percent of GBS cases in 
the United States)4 

Progressive, symmetrical weakness; hyporeflexia or areflexia

Acute motor axonal 
neuropathy 

Antibodies against gangliosides GM1, 
GD1a, GalNAc-GD1a, and GD1b in 
peripheral motor nerve axons; no 
demyelination

Acute motor or motor-sensory axonal neuropathy accounts 
for 5 to 10 percent of GBS cases5

Strongly associated with Campylobacter jejuni infection; 
more common in the summer, in younger patients, and in 
China or Japan

Only motor symptoms

Deep tendon reflexes may be preserved

Acute motor-sensory 
axonal neuropathy

Mechanism similar to that of acute 
motor axonal neuropathy, but with 
sensory axonal degeneration

Similar to those of acute motor axonal neuropathy, but with 
predominantly sensory involvement

Miller Fisher syndrome Demyelination

Immunoglobulin G antibodies against 
gangliosides GQ1b, GD3, and GT1a

Rare (3 percent of GBS cases in the United States)4 

Bilateral ophthalmoplegia

Ataxia

Areflexia

Facial, bulbar weakness occurs in 50 percent of cases4 

Trunk, extremity weakness occurs in 50 percent of cases4 

Acute autonomic 
neuropathy

Mechanism unclear Rarest subtype

Autonomic symptoms, especially cardiovascular and visual

Sensory loss is common 

Recovery is slow, may be incomplete

GalNAc = N-acetyl-D-galactosamine; GBS = Guillain-Barré syndrome.

Information from references 4 and 5.
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the affected muscles or back, and is often worse at night. 
Because the pain is nociceptive and/or neuropathic, it 
may be difficult to control.6 Pain as an initial or promi-
nent early symptom may delay diagnosis of GBS.

Diagnostic Investigations
Diagnosis of GBS depends on repeated neurologic exam-
inations demonstrating a classic pattern of advancing, 
symmetrical motor weakness and diminished myotatic 
reflexes. Specific changes in cerebrospinal fluid (CSF) 
measurements and nerve conduction studies are strongly 
supportive of the diagnosis (Table 12-9). Lumbar puncture 

and neurophysiol-
ogy testing should 
be performed in all 
patients with sus-
pected GBS.7 Addi-
tional testing can 
be used on an indi-
vidual basis to rule 

out alternative explanations for GBS-like symptoms. 
Table 3 presents the differential diagnosis of the disease.

Patients with GBS classically have increased protein 
levels and a normal white blood cell count (i.e., less than 
10 per mm3 [10 × 106 per L]) in CSF. Protein levels in 
CSF may be normal in early GBS, but they are elevated in  
90 percent of patients by the end of the second week of 
symptoms.7 The normal CSF white blood cell count helps 
differentiate GBS from other infectious, inflammatory, 
and malignant diseases. However, GBS may 
produce an elevated CSF white blood cell 
count in patients who are serologically posi-
tive for human immunodeficiency virus.21

Slowing of nerve conduction occurs in an 
estimated 80 percent of patients with GBS.2 
Electrodiagnostic study results may be nor-
mal in up to 13 percent of patients soon after 
symptom onset, but rarely remain normal 
on sequential testing over the initial weeks 
of symptoms.8 The sequential study findings 
depend on the subtype and severity of GBS, 
but they most commonly show multifocal 
demyelinating polyneuropathy with second-
ary axonal degeneration followed by recov-
ery. Repeated electrodiagnostic studies may 
help determine the GBS subtype and predict 
prognosis.8,9 To provide adequate data, at 
least three sensory and three motor nerves 
should be tested, although the sural nerve 
should be avoided because it often remains 
normal in GBS.19

Management
Most patients with GBS recover spontaneously. How-
ever, because of the unpredictable course and potential 
for death or significant disability, all patients with the 
disease should be hospitalized for multidisciplinary 
supportive care and disease-modifying therapy.22

SUPPORTIVE CARE 

Consensus guidelines recommend subcutaneous anti-
coagulation and graduated compression stockings for 
patients who are hospitalized to decrease the risk of 
venous thrombosis.23 Patients hospitalized with GBS 
also should be monitored for autonomic disturbances, 
including changes in blood pressure and pulse rate 
(especially bradycardia) and respiratory, bowel, and 
bladder dysfunction.23 Respiratory compromise can 
develop rapidly and may be more likely in patients with 
rapid progression of symptoms, bulbar palsy, and upper 
limb and autonomic symptoms. Predictive factors that 
indicate the need for mechanical ventilation are shown 
in Table 4.19,24-26 Early tracheostomy should be consid-
ered in patients who may need prolonged ventilator sup-
port.23,27 Swallowing evaluation should be performed in 
patients with facial or oropharyngeal weakness because 
of the risk of aspiration. Patients with limited mobility 
should be closely monitored and prospectively treated to 
prevent skin breakdown.

Patients with GBS often experience both neuropathic 
and nociceptive pain, and one-half of patients rate the 

The estimated overall 
annual incidence of  
Guillain-Barré syndrome in 
the United States is 1.65 to 
1.79 per 100,000 persons. 

Table 3. Differential Diagnosis of Guillain-Barré Syndrome

Central nervous system 
conditions

Brainstem: infection, stroke

Spinal cord: compression 
myelopathy, poliomyelitis, 
transverse myelitis

Muscle conditions

Metabolic: hypokalemia, 
hypophosphatemia

Myopathy: infectious, 
inflammatory, toxic

Periodic paralysis

Rhabdomyolysis

Neuromuscular junction 
conditions

Myasthenia gravis

Toxicity: industrial chemicals and 
other toxins

Polyneuropathies

Chronic inflammatory demyelinating 
polyneuropathy

Critical illness 

Infection (Lyme disease)

Metabolic: diabetes mellitus, 
porphyria, uremia

Toxicity: biologic toxins (diphtheria, 
botulism), heavy metals (arsenic), 
substance abuse (n-hexane 
exposure from glue sniffing) 

Vasculitis

Other: lymphoma, paraneoplastic 
disease, sarcoidosis
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pain as severe.23 Nonsteroidal anti-inflammatory drugs 
or opioid medications may not provide adequate relief, 
and opioids may exacerbate autonomic symptoms, espe-
cially constipation. Small studies reported that, when 
added to other analgesic regimens, gabapentin (Neuron-
tin; 15 mg per kg daily)28 or carbamazepine (Tegretol; 
300 mg daily for three days)29 was beneficial in patients 
with acute GBS in intensive care units. Long-term 
management with tricyclic antidepressants, tramadol 
(Ultram), gabapentin, or carbamazepine may be benefi-
cial for chronic pain.

Patients with GBS should do strengthening exer-
cises during the acute phase, and rehabilitation should 
be considered to regain mobility and function as they 
improve. Up to 80 percent of patients experience persis-
tent, severe fatigue after resolution of other symptoms. 
The degree of fatigue does not appear to be related to 
severity of illness, duration of disability, or patient age. 
No pharmacologic treatments have proved beneficial for 
fatigue. Despite limited evidence, a supervised exercise 
program is recommended to improve fatigue and func-
tional abilities.26

DISEASE-MODIFYING THERAPY 

Specific treatments to hasten recovery and/or ameliorate 
symptoms target the aberrant immune response in GBS. 
Removing circulat-
ing immune com-
plexes via plasma 
exchange has been 
shown to improve 
the time to recover 
the ability to walk, 
the need for artifi-
cial ventilation, the duration of ventilation, and mea-
sured muscle strength after one year compared with 
placebo.30,31 According to new evidence-based guide-
lines, plasma exchange is effective and should be used 
for severe AIDP, and is probably effective and should 
be considered for mild AIDP.32 Optimal response is 
achieved when plasma exchange is performed within 
seven days of symptom onset, although there is benefit 
up to 30 days after symptom onset.30-33 Some evidence 
suggests that patients with mild GBS benefit from two 
sessions of plasma exchange, whereas patients with 
moderate to severe disease appear to require four ses-
sions.33 The role of plasma exchange in children has not 
been established.

Intravenous immune globulin therapy has been shown 
to hasten recovery in adults and children compared with 
supportive therapy alone. The typical dosage is 400 mg 
per kg per day for five days, although some evidence sug-
gests that a total of 2 g per kg over two days is equally 
effective.34,35 Intravenous immune globulin therapy is 
easier to manage than plasma exchange and has signifi-
cantly fewer complications.31 The initial response does 
not necessarily predict the outcome because patients 
may stabilize or continue to decline after the therapy.
Intravenous immune globulin therapy should be started 
within two weeks of symptom onset, and should be con-
sidered for patients who are nonambulatory. The therapy 
may have a role two to four weeks after symptom onset as 
well, but the evidence of effectiveness is weaker.31 

The few studies of plasma exchange followed by intra-
venous immune globulin therapy have not shown benefit 
over monotherapy. Therefore, sequential therapy is not 
recommended.31

Corticosteroids are not recommended for the treat-
ment of GBS.31,35 A systematic review of six clinical trials 
that included 587 patients treated with different dosages 
and forms of corticosteroids reported no difference in 
mortality or disability outcome between patients tak-
ing corticosteroids and those taking placebo.35 Four 
additional studies demonstrated that patients receiving 

Table 4. Predictive Factors in Guillain-Barré 
Syndrome

Predicts the need for mechanical ventilation24-26

Bulbar symptoms

Inability to raise the head or flex the arms

Inadequate cough 

Maximum expiratory pressure: < 40 cm H2O

Maximum inspiratory pressure: < 30 cm H2O

Time from onset of symptoms to hospital admission is less 
than seven days 

Vital capacity: < 60 percent of predicted  
or < 20 mL per kg

Vital capacity, maximum inspiratory pressure, or maximum 
expiratory pressure reduced by at least 30 percent

Predicts long-term disability19,24

Absence of motor response

Antecedent diarrheal illness

Axonal involvement

Campylobacter jejuni or cytomegalovirus infection

Inability to walk at 14 days

Older age 

Rapid progression of symptoms

Severity of symptoms at their peak 

Information from references 19, and 24 through 26.

Several infections have 
been implicated in Guillain-
Barré syndrome, with the 
strongest evidence pointing 
to Campylobacter jejuni.
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corticosteroids had less improvement in disability after 
four weeks of therapy than patients not treated with  
corticosteroids, leading to concerns that they may delay 
long-term recovery.3 Other therapies have been studied, 
but the evidence is limited and of low quality.36,37

Prognosis
Even with treatment, about 3 percent of patients with 
GBS die. The median hospital stay is seven days, and 
up to 25 percent of patients require intubation and 
mechanical ventilation. The prognosis is worse in older 
patients, those with severe symptoms, and those with 
rapid onset of symptoms. Neurologic problems per-
sist in up to 20 percent of patients, one-half of whom 
are severely disabled.3,10 Predictive factors that indi-
cate a higher risk of long-term disability are shown in  
Table 4.19,24-26 Resources for patients with GBS are avail-
able from the National Institute of Neurological Disor-
ders and Stroke at http://www.ninds.nih.gov/disorders/
gbs/gbs.htm, and from GBS/Chronic Inflammatory 
Demyelinating Polyneuropathy Foundation Interna-
tional at http://www.gbs-cidp.org.

Data Sources: A PubMed search was completed in Clinical Queries using 
the key terms Guillain Barré, diagnosis, and treatment. The search included 
meta-analyses, randomized controlled trials, clinical trials, and reviews. We 
also searched the Agency for Healthcare Research and Quality evidence 
reports, Clinical Evidence, the Cochrane database, Essential Evidence Plus, 
the National Guideline Clearinghouse database, and the bibliographies of 
the initially identified papers. Search date: November 15, 2011.
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