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Clinical manifestation

• Acute onset, rapidly progressive in 2-4 wks.
• Distal, relatively symmetrical paresthesia 

follow by progressive limb weakness 
• Widespread areflexia or hyporeflexia 
• CN deficits 

– facial diplegia – 70%
– dysphagia – 40%
– extraocular motor dysfunction – 5%



Clinical manifestation

• Sensory symptoms 
– numbness
– ataxia
– paraesthesia
– pain 54–89% 

• Autonomic dysfunction – 50%
• Respiratory failure - 25%

Nat. Rev. Neurol. 10, 469–482 (2014) 



• Entrapment neuropathy 
– Compression of nerve

• Diabetes mellitus 
– Femoral neuropathy 
– Ophthalmoplegic  neuropathy with pupil sparing 

• Sarcoidosis and Lyme disease
– Bilateral facial nerve palsy

• Lead neuropathy  
– Radial nerve palsy in

Mononeuropathy

Axonopathy Demyelination Multiple 
mononeuropathy 



Autonomic dysfunction

• Sympathetic 
hyperactivity
– arrhythmia, tachycardia 
– hypertension  
– decreased Intestinal 

Activity 

• Parasympathetic 
hyperactivity
– severe bradycardia, 

asystole
– hypotension 



Decreased Intestinal Activity 



Clinical course - GBS



Epidemiology 

• Incidence - 0.6-2.4 cases per 100,000 per year 
– Europe – 60-80% AIDP 
– Asia – 30-60 % AMAN

• M:F - 3:2
• Antecedent infection 

– 2/3 URI or diarrhea 
– 2-4 wks. prior onset 



Antecedent infection 

• Bacterial infection
– C. jejuni - 33% 
– Haemophilus influenzae
– Mycoplasma pneumonia 
– Lyme disease

• Viral infection – EBV, Influenza virus, CMV, HEV
• HIV - seroconversion or early disease

Neurology 1998;51:1110–1115 
Neurology 1996;47: 668–673 



Lancet 2016Risk of GBS  - 0.24 per 1000 Zika virus infection 



Influenza vaccine and GBS



Seasonal influenza vaccine and GBS

Vaccine 2015 



Pandemic influenza vaccine and GBS

Vaccine 2015 







Is it recommended to get a flu shot?

- Slightly increased GBS
- Vaccine effectiveness – 42%

- Decreased hospitali-
zation and death rate 

- Risk of GBS - influenza > 
vaccine 4–7 times 



Vaccination in pts. with hx of GBS

• Vaccination seems to be safe 
– onset of GBS > 6 wks. after vaccination
– pts. who developed GBS > 3 mo. ago 
– 3.5% - repeat episode 
– 1.2% - serious GBS
 

Vaccine 30, 5801–5803 (2012). 
J. Peripher. Nerv. Syst. 14, 310–315 (2009). 



Pathogenesis 

Teased fiber - Segmental 
demyelination



Ann. Neurol. 1996 
N Engl J Med 2012 

AIDP



Annu. Rev. Neurosci. 1998
J. Neurocytol. 1996
N Engl J Med 2012 

AMAN



Role of gangliosides in nerve 

J. Neurosci. 2007
Methods Mol. Biol. 2010 
Proc. Jpn. Acad., Ser. 2012



Subtypes of GBS



Nat. Rev. Neurol. 10, 469–482 (2014) 



Nat. Rev. Neurol. 10, 537–544 (2014) 



Neuro-Ophthalmology, 2013 



Atypical GBS 

• Normal DTR - 2 – 9%, AMAN subtype
• Pure pandysautonomia
• Definite asymmetrical weakness – uncommon



Differential diagnosis
• Acute myelopathy

– myelitis, ischemia
– cord compression

• NMJ disease
– Myasthenia gravis 
– Botulism 

• Myopathy
• DM, PM, NAM
• rhabdomyolysis
• toxic myopathy
• critical illness myopathy

• Polyneuropathy
– Diphtheria, CMV
– acute intermittent 

porphyria
– acute onset CIDP
– vasculitic neuropathy
– critical illness neuropathy
– n-Hexane, arsenic, lead, 

thallium
– toxic neuropathy

• Periordic paralysis
• Hypermanesemia



Porphyria



Porphyric neuropathy 

• CNS 
– psychiatric,  anxiety, restlessness, insomnia, confusion
– seizures 

• Neuropathy
– rapid progressive, motor predominant axonal neuropathy 
– areflexia, ascending weakness
– respiratory, cranial nerve involvement can occur 

• Autonomic features 
– tachycardia
– constipation, gastroparesis, pseudo-obstruction, diarrhea, 

vomiting,



Investigation - Porphyria



Dark, brown urine



Prognosis - Porphyric neuropathy 

• Abdominal pain, autonomic, CNS - rapidly 
resolved

• neuropathy – slowly resolved, months
– depends on severity of axonal degeneration. 
– incomplete motor function





Diphtheritic Polyneuropathy 

• Corynebacterium diph- 
theriae 

• Exudative pharyngitis
• Cervical 

lymphadenopathy
• Cardiomyopathy
• Demyelinating 

polyneuropathy 20-70%



Onset of Diphtheritic Polyneuropathy 

ARCH NEUROL 2001



Diphtheritic Polyneuropathy 

ARCH NEUROL 2001



CMV polyradiculopathy 

• Host 
– HIV pts., late stage
– immuno-compromised pts.

• Evidence of CMV infection
– retinitis, enteritis

• Rapidly progressive lower ext. weakness and pain 
• CSF pleocytosis, high protein, low glucose
• NCS - axonal polyradiculopathy 



Poliomyelitis 



CNS involvement - Poliomyelitis

• Nonparalytic aseptic meningitis 
• Flaccid paralysis

– spinal polio- myelitis - 79%
• Asymmetric, limbs and trunk weakness
• proximal > distal m.
• lumbrosacral region – most common

– bulbar poliomyelitis – 2%
• CN VII, IX, X 
• respiratory m.involvement

– bulbospinal poliomyelitis – 19%



Prognosis - Poliomyelitis

• Recovery may be complete in some pts. 
• Motor weakness persists beyond 12 mo. 

– lifelong disability

• Death – 2-30%, bulbar poliomyelitis 
• PPS - 22% to 85%

– progressive motor weakness
– begin 8 -71 yrs. (average 35 yrs.)



n-Hexane



Hexacarbon neurotoxicity 
• Symmetrical, sensory predominant demyelinating  

polyneuropathy 
– sensory loss – all modality
– distal weakness (proximal in severe case)
– autonomic - rare

• Hyporeflexia or areflexia
• Insidious onset - subacute course can developed in 

excessive abuse
• Progression after stop exposure – 1 - 4 mo. 
• Complete recovery in mild cases



Arsenic poisoning 
• Acute GI symptoms 

– abdominal pain, nausea, vomiting, diarrhea 
– min. to hours after ingestion 

• Polyneuropathy
– painful neuropathy with progressive distal muscle 

weakness
– onset - Day 10 -  3 wks.
– may progress up to 5 wks. 

• Acute and severe poisoning 
– drowsiness, confusion, stupor, psychosis, delirium
– Hypotension, cardiomyopathy, cardiac arthymia, 

respiratory m. Involvement
– death within 24 hrs. 



Arsenic poisoning 



Organophosphate and Carbamate  

• Inhibitacetyl cholinesterase
• salivation, lacrimation, 

diarrhea, nausia
• Weakness
• Bronchospasm, pulmonary 

edema, cyanosis 
• Bradycardia, chest pain
• Tremor
• Convulsions, coma



Botulism 
• Clostridium botulinum 

– Anaerobic, gram 
positive, spore-forming, 
rod-shaped bacterium

• Botulinum toxin
– colorless, odorless, 

tasteless
– inactive by heat ( 85°C 

for 5 min. 

• Spores resistant to heat
– survive in home-canning  

at temp < 120ŏC 



Human botulism 

Foodborne Wound

Intestinal  Inhalational 



Pathogenesis - Botulism 



Clinical manifestation - Botulism 

• Acute, afebrile, symmetric, descending flaccid 
paralysis 
– ptosis, diplopia, blurred vision
– enlarged or sluggishly reactive pupils 
– dysarthria, dysphonia, dysphagia
– dry mouth and injected pharynx

• No sensory changes 
– except circum-oral, peripheral paresthesia from 

hyperventilation



Diagnostic Tests - Botulism 

• Botulinum toxin
– Mouse bioassay 
– Immunoassay for toxin 
– Polymerase chain reaction (PCR) for toxin 
– Specimen – serum, stool, gastric content, enema, 

suspect food

• C/S for Clostridium botulinum
– Stool, gastric content 



Tetrodotoxin and Saxitoxin 



Snake venom

งูเห่า งูจงอาง งูสามเหลีÉยม

งูทบัสมิงคลา งูทะเล 



Tick paralysis



Toxin
Tetrodotoxin

Saxitoxin

Snake venom
Tick toxin
Botulism

Snake venom

Organophosphate 
Carbamate 

n-hexane

NMJ



Thiamine deficiency



Thiaminase Thiamine antagonists 



Investigation



Lumbar puncture 

• Albuminocytological dissociation - 64%
– elevated CSF protein

• 50% within first 3 days
• 90% at nadir

– normal cell counts

• CSF cell counts >50 cells/μl 
– Leptomeningeal metatasis, lymphoma
– CMV, early HIV infection, Poliomyelitis
– Lyme, sarcoidosis

Brain 137, 33–43 (2014) 



Antiganglioside antibodies 

• No role in diagnosis except anti-GQ1b Ab 
– low negative predictive value
– can occur in other diseases



Electrodiagnosis study

Nerve conduction study Electromyography







Lancet 2005



Diagnostic criteria
• Required features

– progressive weakness in both arms and legs
– areflexia or hyporeflexia

• Features supportive of diagnosis
– progression of symptoms over days to 4 weeks
– relative symmetry
– mild sensory signs or symptoms
– CN involvement, especially bilateral facial weakness
– recovery beginning 2 to 4 weeks after progression ceases
– autonomic dysfunction
– absence of fever at onset

Ann Neurol 1990 



Diagnostic criteria

• CSF - albuminocytologic dissociation
• NCS - demyelinating features 
• Features that rule out the diagnosis

– Hexacarbon abuse
– abnormal porphyrin metabolism
– recent diphtheria infection
– Lead intoxication
– excluded - poliomyelitis, botulism, hysterical 

paralysis, toxic neuropathy
Ann Neurol 1990 



Red flags in diagnostic of GBS

• Clinical 
– fever at onset 
– bladder or bowel dysfunction at 

onset or persistent  
– sharp sensory level 
– persistent asymmetry of 

weakness 
– severe pulmonary dysfunction 

with limited limb weakness at 
onset 

– severe sensory signs with 
limited weakness at onset 

• Lab
– increased wbc in CSF 

(>50 /μl) 
– PMN in cerebrospinal 

fluid 

Ann Neurol 1990 



Treatment of GBS 



GBS disability scale
0 - Healthy state 
1 - Minor symptoms and capable of running 
2 - Able to walk 10m or more without assistance  
      but unable to run 
3 - Able to walk 10m across an open space with 
      help 
4 - Bedridden or chair bound 
5 - Requiring assisted ventilation for at least part 
      of the day 
6 - Dead 



Indication of IVIg or Plasmapheresis 



IVIg vs.Plasmapheresis  
Plasmaphoresis

• Start improving within days
• Benefit - 3-4 wk.
• Complication

– infection 
– Thrombosis
– Bleeding
– Hypotension
– cardiac arrhythmias
– toxic reaction to the 

citrate used in procedure

IVIg
• Start improving < 1 wk 
• Benefit – 3-6  wk.
• Complication

– headache, nausea
– chills, myalgia
– chemical meningitis
– acute renal failure
– anaphylaxis
– hyper-viscocity 

syndrome



• Corticosteroid and non–corticosteroid
– no difference in disability grade
– less clinical improvement after 4 wks.

• IVMP alone  - no benefit or harm
• IVMP + IVIg

– may hasten recovery but does not significantly 
affect the long-term outcome



Repeated dose of IVIg

Lancet Neurol 2008 





Pharmacokinetics of IVIG







Eculizumab

Eculizumab







J Peripher Nerv Syst. 2017



Prognosis

• Most improvement occurs within the 1st yr. after 
onset
– complete or almost complete recovery - 62% 
– unable to walk unaided - 9% 
– unable to run - 17% 
– bedbound or ventilator dependent - 4% 

• Died - 8% (all > 60)

JNNP. 1998 



The Erasmus GBS outcome score 

Lancet Neurol 2007; 6: 589–94 



Prognosis of Thai GBS patients

Unpublished data


