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NOTE SURU LA PARALYSIE ASCENDANTE ALGLE,
par le doctenr O. Laxpry,

I'objet de cetle note estade sianaler un clat moxbide assez rae
et gencralement inconnt, mais gui menle de ligurer parmi les

Tecti 1 M N i » N Tirts it a. |

Dans un assez grinul nombre de pavalysies, ausgneles convient
la qualification géndrique d'cxlensa-progressaves, les tianbies fone.
tionnels, d'abord restreints & une partie hmitée du corps, sTis.
dient geaduellement plus on moins loin de leur pomt e depart.
Gelte propagation s'effectue tantit de proche en proche, etd'apres
un ordre hiendéterminé ; tantdt, au contraire, sans regulanté ot
comme au hagard. On peut appeler Jes paralysies dé ce dernier
groupe : (‘Ih‘mw'}rogl’ﬂsl.vl‘l irrv'yulc'«"rc‘s. et a velles o prqmicr.
bien plus importanles & connaitre, donner le nom d"extenso-pro-
qressives uscendantes, ou, plus simplement, de puralysies wscen-
dartes o ecalripites. Dans ces alfections, cn etlet, les svmpldmes




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%
e Autonomic dysfunction — 50%
* Respiratory failure - 25%

Nat. Rev. Neurol. 10, 469-482 (2014)
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Axonopathy Demyelination

Multiple
mononeuropathy



Autonomic dysfunction

* Sympathetic * Parasympathetic
hyperactivity hyperactivity
— arrhythmia, tachycardia — severe bradycardia,
— hypertension asystole

— decreased Intestinal — hypotension
Activity




Decreased Intestinal Activity




Clinical course - GBS

No weakness — —_— Courseof GBS

Infection

Severity of weakness during course of GBS

Antiganglioside antibodies
v

Paralysis

-4

Time from onset of weakness (weeks)




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

e Bacterial infection

— C. jejuni - 33%

— Haemophilus influenzae

— Mycoplasma pneumonia

— Lyme disease
e Viral infection — EBV, Influenza virus, CMV, HEV
* HIV - seroconversion or early disease

Neurology 1998;51:1110-1115
Neurology 1996;47: 668—673




Guillain-Barré Syndrome outbreak associated with Zika virus
infection in French Polynesia: a case-control study

Van-Mai Cao-Lormeau®, Alexandre Blake*, Sandrine Mons, Stéphane Lastére, Claudine Roche, Jessica Vanhomwegen, Timothée Dub,
Laure Baudouin, Anita Teissier, Philippe Larre, Anne-Laure Vial, Christophe Decam, Valérie Choumet, Susan K Halstead, Hugh ] Willison, Lucile Musset,
Jean-Claude Manuguerra, Philippe Despres, Emmanuel Fournier, Henri-Pierre Mallet, Didier Musso, Arnaud Fontanet*, Jean Neil*, Frédéric Ghawché*

vilRNA- TgM 1g6  ZkalgW/lqG Neotralising  IgM ZikaflgM dengue
antibodies

o~ Thavirus
positive
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Data are %) orn.*RT-PCR was only done for 41 patients with Guilain-Bareésyndrome; teted samples for patients with Guillin-Barré syndrome are late samples (around 3 manths after admission), except or
the RT-PCR (admission sample). ND=not done. IFA<immunofluorescent assay. MIA=microsphere immunossay,

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




Influenza vaccine and GBS




Seasonal influenza vaccine and GBS

Study or Subgroup

Risk Ratio

IV, Random, 95% CI

Year

Risk Ratio
IV, Random, 95% CI

Hurwitz 1981
Kaplan 1982b
Kaplan 1982a
Lasky 1998b
Lasky 1998a
Juurlink 2006
Hughes 2006
Tam 2007
Stowe 2009
Burwen 2010b
Burwen 2010a
Grimaldi 2011s
Tokars 2012s
Wise 2012s
Crawford 2012s
Greene 2012s
McCarthy 2013b
McCarthy 2013a
Kwong 2013
Galeotti 2013
Baxter 2013
Kawai 2014

Total (95% ClI)
Heterogeneity: Tau*= 0.09; Chi*= 4517, df= 21 (P=0.002); F=54%
Testfor overall effect Z= 2.09 (P = 0.04)

1.40[0.72,2.74)
1.40 [0.95, 2.08]
0.60[0.35,1.02)
1.51[0.79, 2.88]
1.99[0.97,4.12
1.45[1.06, 1.98]
0.99[0.32, 3.09]
0.16[0.02, 1.26)
0.76[0.42,1.40)
1.21[0.79, 1.86]
0.86 [0.53, 1.40]
1.30[0.41,412)
2.41 [1.51,3.86]
1.43[1.01,2.04)
0.69 [0.08, 5.85]
1.30[0.47,3.59
1.00 [0.45, 2.23]
1.57 [0.61,4.02]
1.52[1.18, 2.00)
3.82[1.35,10.79]
1.11[0.38,3.12)
0.50 [0.29, 0.87]

1.22[1.01,1.48]

1981
1982
1982
1998
1998
2006
2006
2007
2009
2010
2010
2011
2012
2012
2012
2012
2013
2013
2013
2013
2013
2014

L
L

0.01 0.1 1 10
Unvaccinated Vaccionated

Vaccine 2015




Pandemic influenza vaccine and GBS

Risk Ratio

Study or Subgroup IV, Random, 95% CI

Year

Risk Ratio
IV, Random, 95% CI

MMWR 2010
Grimaldi 2011p
Andrews 2011
Dieleman 2011
Wise 2012p

Yih 2012
Tokars 2012p
Greene 2012p
De Wals 2012
Crawford 2012p
McCarthy 2013p
Huang 2013
Polakowski 2013
Vellozi 2014
Romio 2014
Prestel 2014

1.70 [1.13, 2.56)
0.92(0.11,7.67)
1.05 [0.43, 2.59)
1.00 (033, 3.00)
1.57[1.06,2.32)
251[0.42,14.93)
210(1.23,3.56)
4.39[1.33,14.52)
2.75[1.62, 4.66)
3.42[0.79,14.89]
1.99 [0.50, 8.02]
3.82[0.43, 3363
2.41[1.14,5.08)
0.83[0.63,1.09)
1.400.71,2.79]
4.66[2.17,10.02)

2010
2011
2011
2011
2012
2012
2012
2012
2012
2012
2013
2013
2013
2014
2014
2014

Total (95% Cl) 1.84 [1.36, 2.50)
Heterogeneity: Tau*= 0.19; Chi*= 41.92, df=15 (P = 0.0002); F=64% |

0.01 0.4 1 10 100
Unvaccinated Vaccinated

Vaccine 2015

Test for overall effect Z= 3.92 (P < 0.0001)




National Center for Inmunization & Respiratory Diseases

Influenza Vaccine Effectiveness, 2016-17

US Flu VE Network
&
US Hospitalized Adult Influenza Vaccine Effectiveness Network
(HAIVEN)

Jill Ferdinands, PhD
CDC Influenza Division

Meeting of the Advisory Committee on Immunization Practices (ACIP)
June 21,2017




US Flu VE Network:
Vaccine effectiveness against influenza A/B, 2016-17

Vaccine Effectiveness

Influenza positive Influenza negative Unadjusted Adjusted*

Any influenza
A or B virus

All ages 883/2052 (43) 2761/5153  (54) 35 (27to41) 42 (35to48)

N vaccinated/Total (%)  Nvaccinated/Total (%) VE% 95%Cl VE% 95%Cl

Age group (yr)
6 mo-8 yr 106/353 (30 709/1318  (54) 63 (53t071) | 61 (49to70)
9-17 123/402  (31) 245/606  (40) 35 (15t050) | 35 (13to61)
18-49 203/529 (38 716/1629  (44) 21 (3t035) 19 (-1to034)
50-64 203/442  (46) 537/909  (59) 41 (26t053) | 42 (26to55)
265 248326 (76) 554/691  (80) 21 (-8to43) | 25 (-5to46)

* Multivariate logistic regression models adjusted for site, age, sex, race/ethnicity, self-rated general health status, days from illness onset to enroliment
and calendar time of iliness onset




Is it recommended to get a flu shot?

- Decreased hospitali-
zation and death rate

- Risk of GBS - influenza >
- Slightly increased GBS vaccine 4-7 times

- Vaccine effectiveness — 42%




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
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Role of gangliosides in nerve

Wild-type mice Normal rabbits
Myelin Schwann cell

microvilli
Axon

Juxtaparanode Paranode Node

GM1/GD1a-deficient mice Acute motor axonal neuropathy rabbits
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J. Neurosci. 2007
Methods Mol. Biol. 2010
Proc. Jpn. Acad., Ser. 2012




Subtypes of GBS




Table 1 | GBS subtypes, clinical features and relevant antibodies®3743

GBS subtypes Main clinical features NCS findings Antibodies*
Acute Sensorimotor GBS, often Demyelinating Various*
inflammatory combined with cranial polyneuropathy

demyelinating nerve deficits and frequent

polyneuropathy autonomic dysfunction

(AIDP)

Acute motor Pure motor GBS; cranial Axonal polyneuropathy, GM1l1a, GM1b
axonal nerves rarely affected sensory action potential GD1l1a
neuropathy normal GalNAc-GD1a
(AMAN)

Acute motor Resembles severe AMAN, Axonal polyneuropathy, GM1, GD1a
sensory axonal but sensory fibres are sensory action potential

neuropathy affected, leading to reduced or absent

(AMSAN) sensory deficits

Pharyngeal—- Prominent weakness of Normal in most patients, GT1a>GQ1b
cervical oropharyngeal, facial, neck sometimes abnormalities in >>GD1a
brachial variant and shoulder muscles arms, mostly axonal pattern

Miller Fisher Ataxia, ophthalmoplegia, Normal in most patients; GQ1b, GT1a
syndrome areflexia discrete changes in

Nat. Rev. Neurol. 10, 469-482 (2014)

sensory conduction or
H-reflex may be present



Table 1 | Clinical features of GBS, MFS and their subtypes
Category Clinical features

Pattern of weakness Ataxia Hypersomnolence
GBS
Classic GBS Four limbs No or minimal No

Pharyngeal-cervical-brachial Bulbar, cervical and No No
weakness™ upper limbs

Acute pharyngeal weakness? Bulbar No No
Paraparetic GBS* Lower limbs No No

Bifacial weakness with Facial No No
paraesthesias*

MFS

Classic MFS Ophthalmoplegia
Acute ophthalmoparesis® Ophthalmoplegia
Acute ataxic neuropathy® No weakness
Acute ptosis® Ptosis

Acute mydriasis$ Paralytic mydriasis
BBE Ophthalmoplegia

Acute ataxic hypersomnolence? No weakness

Nat. Rev. Neurol. 10, 537-544 (2014)




CASE REPORT AND LITERATURE REVIEW

Pupillary Involvement in Miller Fisher Syndrome

Bahar Kaymakamzade', Ferda Selcuk’, Aydan Koysuren?, Ayse Ilksen Colpak?,
Senem Ertugrul Mut', and Tulay Kansu®

Neuro-Ophthalmology, 2013




Atypical GBS

* Normal DTR - 2 — 9%, AMAN subtype
* Pure pandysautonomia
* Definite asymmetrical weakness — uncommon




Differential diagnosis

 Acute myelopathy e Polyneuropathy
— myelitis, ischemia — Diphtheria, CMV
— cord compression — acute intermittent
e NMJ disease porphyria

— Myasthenia gravis acute onset CIDP
— Botulism vasculitic neuropathy

« Myopathy critical illness neuropathy

e DM, PM, NAM n-Hexane, arsenic, lead,

* rhabdomyolysis thallium

+ toxic myopathy — toxic neuropathy

e critical illness myopathy * Periordic paralysis

* Hypermanesemia




Succinyl CoA + Glycine

Porphyria

o-Aminolevulinic acid

ALA synthase

Porphobilinogen

ALA dehydratase

ALA-D
deficiency

Hydroxymethylbilane

PBG deaminase

Acute intermittent
porphyria

Uroporphyrinogen Il

Uro lll cosynthase

Coproporphyrinogen Il

Uro decarboxylase

Protoporphyrinogen IX

Copro oxidase

Hereditary
coproporphyria

Protoporhyrin IX

Proto oxidase

Variegate
porphyria

Heme

Ferrochelatase




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
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brown urine

Centrifuge result

Beeturia Myoglobin
Phenazopyridine Hemoglobin
Porphyria
Other (see
accompanying table)

Plasma color

l Clear Red

( Myoglobinuria ) (Hemoglobmuria)




Prognosis - Porphyric neuropathy

 Abdominal pain, autonomic, CNS - rapidly
resolved
* neuropathy — slowly resolved, months

— depends on severity of axonal degeneration.

— incomplete motor function




Table 2. Examples of medications and substances reported to be
potentially safe, potentially unsafe, and unsafe for use INn patients

with hepatic porphyria. ' -=-<.=25.97

FPotentially safe™

Potentially unsafe

Unsafe

Acetaminophen
Acyclovir
Amantadine
Aspirin
Atropine
Beta blockers
Bromides
Cimetidine
Chiloral hydrate
Chilorpromazine
Colchicine
Dopamine
Fentanyl
Gabapentin
Glucocorticoids
Haloperidol
INnsulin
Narcotic analgesics
Neostigmine
Procaine
Penicillin
FPhenothiazines
Propofo
IProprancolol
Reserpine
Serotonin reuptake
iNmnhibitors
Streptomycin
Tetracycline
Vitamins

Agents inducing
cytochrome P450
Alkylating agents
Clonidine
Chiloroquine
Estrogens
Ervthromycin
Hydralazine
Ketamine
Lidocaine
Lidocaine
Methvidopa
Nalidixic acid
Nortryptyline
Pentazocine
FPhenoxybenzamine
Rifampin
Spirolactone
Theophvlline

Alcohol
Barbiturates
Calciurm chamnnel
blockers
Carbamazepine
Chiloramphenicol
Chilorpropamade
Clonazepam
Canazol
Ketamine
Dapsone
Ergots
Felbamate
Griseofubhvrin
Halothane
Meprobamate
Phenytoin
Primidone
FProgestins
Succinamides
Sulifonamuides
Theophvyiline
Tolazamide
Tolbutarmde
Tranquilizers
Trnmethadone
Valproic aca




Diphtheritic Polyneuropathy

Corynebacterium diph-
theriae

Exudative pharyngitis

Cervical
lymphadenopathy

Cardiomyopathy

Demyelinating
polyneuropathy 20-70%




Onset of Diphtheritic Polyneuropathy

No. of Patients

M Patients Who Underwent AV
(] Patients Who Did Not Undergo AV

Duration of Diphtheria, wk

5

ARCH NEUROL 2001




Diphtheritic Polyneuropathy

Table 1. Cranial Nerve Disturbances in 32 Patients
With Diphtheritic Polyneuropathy

Duration of
Cranial Nerves Involvement, wk Frequency*

X and X 7-8 32 (100)
VI 7-8 28 (88)
III, IV, and VI 5-7 27 (84)
X 7-9 27 (84)
XI 7-8 23 (72)
V 6-7 17 (53)

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

Figure 1. Time course of events in infection with poliovirus.

Minor iliness Major iliness
(nonspecific) (CNS specific)
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CNS involvement - Poliomyelitis

* Nonparalytic aseptic meningitis
* Flaccid paralysis
— spinal polio- myelitis - 79%
 Asymmetric, limbs and trunk weakness
e proximal > distal m.
e lumbrosacral region — most common
— bulbar poliomyelitis — 2%
* CNVII, 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
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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 Gl 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

e (Clostridium botulinum

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

e Botulinum toxin

— colorless, odorless,
tasteless

— inactive by heat ([185°C
for 5 min.
e Spores resistant to heat

— survive in home-canning
at temp <120°C




Human botulism
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Pathogenesis - Botulism

A, Normal Neurotransmitter Release

SNARE Proteins
Forrm Complex

= Exposure to Botulinum Toxin

Light Chain Cleaves

Botulinum Toxin Specific SNARE Proteins

Endocytosed = 7—
/ |
Light Chain

= 7% :/}_/ Heawvy Chain Type C

S <5
—’/ = Types B. D. F G
.

Types A _C_E

e Botulinumm
R e —
MUSCLE CELL

<




Clinical manifestation - Botulism

e 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

e C/S for Clostridium botulinum

— Stool, gastric content




Tetrodotoxin and Saxitoxin

- TOXIC —
SHELLFISH

SHELLFISH FROM THIS
AREA ARE UNSAFE TO
EAT DUE TO PARALYTIC
SHELLFISH TOXIN. .
DO NOT EAT CLAMS,

OYSTERS, MUSSELS OR'
SCALLOPS.
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Tick paralysis




ToxXin

Tetrodotoxin n-hexane
/ Anterior Saxitoxin
_ horn cell
N
@ ) B e =y =3 s :I 33 - = =i i =
Motor root Motor nerve

Snake venom
Tick toxin
Botulism

Organophosphate
Carbamate

Snake venom




Thiamine deficiency
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Investigation




Lumbar puncture

* Albuminocytological dissociation - 64%
— elevated CSF protein
* 50% within first 3 days
* 90% at nadir
— normal cell counts

e CSF cell counts >50 cells/ul
— Leptomeningeal metatasis, lymphoma
— CMV, early HIV infection, Poliomyelitis
— Lyme, sarcoidosis

Brain 137, 33—43 (2014)




Antiganglioside antibodies

* No role in diaghosis except anti-GQ1lb Ab
— low negative predictive value

— can occur in other diseases




Electrodiagnosis study

Nerve conduction study Electromyography




Recording electrodes
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Panel 2: Neurophysiological criteria for AIDP, AMSAN, and AMAN

AIDP

At least one of the following in each of at least two nerves, or at least two of the following in one nerve if all others inexcitable and
dCMAP>10% LLN:

Motor conduction velocity <90% LLN (85% if dCMAP <50% LLN)

Distal motor latency >110% ULN (>120% if dCMAP <100% LLN)

pCMAP/dCMAP ratio <0-5 and dCMAP>20% LLN

F-response latency >120% ULN

AMSAN*

None of the features of AIDP except one demyelinating feature allowed in one nerve if dCMAP <10% LLN
Sensory action potential amplitudes <LLN

AMAN*
None of the features of AIDP except one demyelinating feature allowed in one nerve if dCMAP <10% LLN
Sensory action potential amplitudes normal

Inexcitable
dCMAP absent in all nerves or present in only one nerve with dCMAP <10% LLN

dCMAP=compound muscle action potential amplitude after distal stimulation; pCMAP=compound muscle action potential amplitude after proximal stimulation; LLN=lower limit
of normal. ULN=upper limit of normal. *In the original definitions the difference between AMSAN and AMAN proposed here is implied but not stipulated.

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

e 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 diaghostic of GBS

e (linical e Lab
— fever at onset — increased wbc in CSF

bladder or bowel dysfunction at (>50 /ul)
onset or persistent — PMN in cerebrospinal

sharp sensory level fluid

persistent asymmetry of
weakness

severe pulmonary dysfunction
with limited limb weakness at
onset

severe sensory signs with
limited weakness at onset

Ann Neurol 1990




Treatment of GBS




GBS disability scale

O - 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

Consider specific treatment with [Vlg or PE

Indications to start [Vig or PE:

« Severely affected patients (inability to walk unaided, GBS disability scale =3)*¥

«  Start |VIg preferably within first 2 weeks from onset: 0-4 g/kg for 5 days (unknown
whether 1-0 g/kg for 2 days is superior); or 5x PE with total exchange volume of five
plasma volumes in 2 weeks

Unknown whether [Vig is effective:

+ Mildly affected patients (GBS disability scale <2) or MFS patients

Indications for re-treatment with IVlg:

« Secondary deterioration after initial improvement or stabilisation (treatment-relatec
fluctuation): treat with 0-4 g/kg for 5 days

+ No proven effect of re-treatment with IVIg in patients who continue toworsen




IVIg vs.Plasmapheresis

IVig Plasmaphoresis
Start improving < 1 wk e Start improving within days
Benefit — 3-6 wk. * Benefit - 3-4 wk.
Complication e Complication
— headache, nausea — infection
chills, myalgia — Thrombosis

chemical meningitis — Bleeding

acute renal failure — Hypotension
anaphylaxis — cardiac arrhythmias

hyper-viscocity — toxic reaction to the
syndrome citrate used in procedure




Cochrane Database Syst Rev. 2006 Apr 19;(2):CD001446.

Corticosteroids for Guillain-Barré syndrome.
Hughes RA1, Swan AV, van Koningsveld R, van Doorn PA.

e Corticosteroid and non—corticosteroid
— no difference in disability grade

— less clinical improvement after 4 wks.
* [VMP alone - no benefit or harm
* IVMP + IVIg

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




Repeated dose of IVIg

No weakness —
- GBS

GBS-TRF

v
Paralysis

Time from onset of weakness (weeks)

Lancet Neurol 2008




Table 2 | Differentiating characteristics of GBS, GBS-TRF, A-CIDP and CIDP*3°

Characteristic GBS GBS-TRF A-CIDP CiDP
Time to nadir =2 weeks =2 weeks 4-8 weeks, followed >8 weeks
{(maximum (maximum by progression with
4 weeks) 4 weeks) deteriorations
Disease Monophasic 122 >2 deteriorations or Progressive,
course deteriorations deterioration after stepwise or
within 8 weeks 8 weeks fluctuating
Severity Highly variable Highly variable Mostly moderate Mostly
between between moderate,
patients, patients, distal and
ranging from ranging fro proximal
mild symptoms mild symptoms weakness
to paralysis 1o paralysis
Ventilator 20-30% 20-30%6 Almost never Almost never
dependence
Cranial nerve Often Often Sometimes Sometimes
deficits
Response Good Good, with Variable Good
to Vig fluctuations
EMG/NCS* Sometimes no Sometimes Nno Often demyelinating Demyelination
classification classification polyneuropathy at
possible at possible at first EMG/NCS
first EMG/NCS first
EMG/NCS
Treatment IVig or plasma Repeat IVig Vig or plasma wvig,

exchange

or plasma
exchange

exchange, on
confirmed diagnosis
of CIDP consider
also switch to
prednisolone
maintenance
treatment

predniscolone
or plasma
exchange




Pharmacokinetics of IVIG




Table. Baseline Characteristics, Clinical Course, and Outcome in Quartiles of Patients Based on the Increase in
AlgG Levels 2 Weeks After Treatment With a Standard High Dose of Intravenous Ig

Quartiles Based on AlgG at 2 wks P

AlgG, g/L
No.

Serum IgG level, g/L
Pretreatment
2 wk after treatment
Baseline characreristics
Demographic features
Age, y
Males
Bodyweight, kg
Preceding infections
Diarrhea
Upper respiratory tract infection
Clinical severity at entry
GBS disability score
=4
MRC sum score
=40
QOutcome characteristics
Clinical severity at nadir
GBS disability score
>4
MRC sum score
=40
Mechanical ventilation
Frequency®
QOutcome at 6 mo
GBS disability score >2

1

<3.99
43

12.5 (3.8)
13.5 (4.2)

52.1 (22.9)
23 (54%)
71.0 (19.7)

9 (21%)
17 (40%)

4.0 (0.44)
39 (91%)
35.8 (11.3)
25 (58%)

4.6 (0.7)
25 (58%)
23.0 (16.0)
36 (84%)

22 (52%)

12 (28%)"

2

3.99-7.30
45

10.8 (2.4)
16.6 (2.7)

49.2 (20.6)
29 (64%)
74.4 (15.1)

8 (18%)
17 (38%)

3.8 (0.56)
34 (76%)
39.0 (13.0)
19 (42%)

4.0 (0.7)
10 (22%)
32.9(17.3)
25 (56%)

9 (23%)

11 (24%)°

3

7.31-10.92
43

10.4 (2.6)
19.4 (2.8)

51.8 (17.2)
24 (56%)
75.2(13.9)

11 (26%)
13 (30%)

3.7 (0.58)
29 (67%)
42.7 (10.1)
14 (33%)

3.9 (0.7)
7 (16%)
37.9 (14.9)
20 (47%)

5 (12%)

1 (2%)<

43

10.4 (3.0)
25.7 (4.8)

45.4 (19.2)
23 (54%)
75.2 (16.1)

13 (31%)
13 (31%)

3.7 (0.56)
28 (65%)
43.7 (9.8)
12 (28%)

4.0 (0.5)
5 (12%)
39.1 (15.3)
16 (37%)

5 (13%)

3 (7%)°
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Eculizumab

[ Lectin Pathway ] [ Classical Pathway ] [ Alternative Pathway ]

Immune Complex Clearance
Microbial Opsonization
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| Amplification ECUIizumab

MONOCLONAL ANTIBODY

|
Inhibitor: CD55
Q\&

Natural
Inhlbltor- CD59
C5b-9
Membrane Attack Complex

Potent Anaphylatoxin Cell Lysis
Chemotaxis Proinflammatory

Inflammation Consequences Proinflammatory Platelet Activation Consequences Inflammation

Endothelial Activation Endothelial Activation Thrombosis
Prothrombotic Prothrombotic

Anaphylaxis Hemolysis

Terminal Complement

Thrombosis




doi:10.1093/brainfawm3I6 Brain (2008), 131, 1197-1208

Eculizumab prevents anti-ganglioside
antibody-mediated neuropathy in a murine model

Susan K. Halstead,"* Femke M. P. Zitman,”>* Peter D. Humphreys,' Kay Greenshields,' Jan ). Verschuuren,
Bart C. Jacobs, Russell P. Rother,” Jaap J. Plomp?? and Hugh J. Willison'

, F .
control mAb eculizumab control mAb  eculizumab

control mAb eculizumab




A Prospective, Multicenter, Randomized Phase |l Study to
Evaluate the Efficacy and Safety of Eculizumab in Patients with
Guuillain-Barré Syndrome (GBS): Protocol of Japanese Eculizumab
Trial for GBS (JET-GBS)

Nobuko Yamaguchi', BSc; Sonoko Misawa”, PhD, MD: Yasunori Sato’, PhD; Kengo Nagashima®, PhD; Kanako
Katayama', MSc; Yukari Sekiguchi®, PhD, MD; Yuta Iwai’, PhD, MD; Hiroshi Amino®, MD; Tomoki Suichi’, MD;
Takanori Yokota*, PhD, MD; Yoichiro Nishida®, PhD, MD: Nobuo Kohara®, PhD, MD: Koichi Hirata®, PhD, MD;:
Kazutoshi Nishiyama’, PhD, MD; Ichiro Yabe®, PhD, MD; Ken-Ichi Kaida®, PhD, MD; Norihiro Suzuki'’, PhD, MD;
Hiroyuki Nodera'', MD; Shoji Tsuji'?, PhD, MD; Haruki Koike'?, PhD, MD; Jun-Ichi Kira'®, PhD, MD; Hideki
Hanaoka', PhD, MD; Susumu Kusunoki'®, PhD, MD; Satoshi Kuwabara®, PhD, MD; JET-GBS Group**%7-%%10.11.12.14.15

Eculizumab+IVIg

|
|
|
: ——— Placebo+IVIg
I
I
I

#

Screening IP administration period post-IP administration period

0-Sdays 4 weeks 20 weeks

| |
| |
| |
| |
| |
| |
| I

Consent  Randomization Primary efficacy assessment End of study




RESEARCH REPORT

Inhibition of complement in Guillain-Barré syndrome:
the ICA-GBS study

Amy |. Davidson'?, Susan K. Halstead', John A. Goodfellow'?, Govind Chavada?, Arup
Mallik3, James Overell?, Michael P Lunn?, Alex McConnachie®, Pieter van Doorn®, and
Hugh J. Willison'2
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Prognosis

* Most improvement occurs within the 15t yr. after
onset

— complete or almost complete recovery - 62%
— unable to walk unaided - 9%
— unabletorun-17%
— bedbound or ventilator dependent - 4%
* Died - 8% (all > 60)

JNNP. 1998




The Erasmus GBS outcome score

Categories

Age at onset (years) >60
41-60
<40

Diarrhoea (s4 weeks) Absence
Presence

GBS disability score (at 2 weeks afterentry) ~ Oorl
2

3
4
)

Erasmus GBS outcome score

Table 3: The Erasmus GBS outcome score

Predicted fraction not walking at 6 months

1 [ —
- 3

Erasmus GBS outcome score

Figure: Predicted fraction of patients unable to walk independently at 6 months after randomisation on the
basis of the Erasmus GBS outcome score (n=762)

Lancet Neurol 2007; 6: 58994




Prognosis of Thai GBS patients
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