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EMA: Note for Guidance on the clinical investigation of IVIg

Substitutive therapy Immunomodulation

Primary humoral immune deficiencies 
with hypogammaglobulinemia or 
agammaglobulinemia :

Immune thrombocytopenic 
purpura in children and adults 
with high risk of bleeding or 
before surgery

• X-linked 
agammaglobulinemia / 
constitutive 
hypogammaglobulinemia
• Common variable immune 
deficiency
• Severe combined immune 
deficiency
• Wiskott Aldrich syndrome

Guillain-Barré syndrome

Kawasaki disease

Multiple myeloma and CLL with severe 
hypogammaglobulinemia and 
recurrent infections

Note for Guidance on the clinical investigation of human normal immunoglobulin for intravenous administration 
(IVIg). The European Agency for the Evaluation of Medicinal Products CPMP/BPWG/388/95 rev. 1 



• Addition ?
– Acute myasthenia gravis Yes ?
– Chronic inflammatory polyradiculoneuritis Yes ?
– Multifocal motor polyneuropathy with conduction blocks Yes ?
– Corticoresistant dermatomyositis No

• Modification ?
– Secondary immune deficiencies Yes (AB) ?
– Severe sepsis in neonates No

• Removal ?
– Bone marrow allograft  No

European medical agency meeting 
 5-6 July 2006
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Classification of indications in 4 groups

• Groupe I: Authorized (AMM)
• Groupe II: Protocoles thérapeutiques 

temporaires (PTT)   
Recommandations temporaires 
d’utilisation (RTU)

• Groupe III: Unacceptable situations 
• Groupe IV: Clinical situations for which 

the benefit / risk could not be 
determined, given the available 
literature, at the time of the analysis. 

OMEDIT IDF- M. LEJOUAN- C.MONTAGNIER PETRISSANS- 04/06/2014



Ø Immunologic thrombocytopenic purpura (ITP) in adults and 
children  in case of important hemorrhage, prevention in 
case of medical or surgical procedure exposing to an 
increased risk of hemorrhage and/or to increase the 
platelet count # 

Ø Kawasaki disease  #
Ø Guillain-Barré Syndrome #
Ø Motor multifocal polyneuropathy #
Ø Chronic inflammatory demyelinating polyradiculoneuropathy 

#
Ø Birdshot Retinochoroidopathy 

Group I (recognized) (II): 
Authorized and/or scientifically validated)



AFSSAPS Recommandations for IVIg treatment in tension situation on 
the French market (I)

  Group 1. Licensed indications (AMM)

Prioritary indication (A) -    PID with defective Ab production, including stem cell 
transplantation in patients with PID

- Kawasaki disease
- ITP in children and adults with visceral hemorrhage

Indications reserved to 
vital emergencies 
and/or in case of 
failure of alternative 
treatment (B)

- Secondary ID with defective Ab production, mainly CLL and 
multiple myeloma associated with recurrent infections

- HIV infection in children with recurrent bacterial infections 
- Motor multifocal neuropathy 
- ITP in children and adults 
- Guillain-Barré syndrome in adults

Non prioritary indications 
(can wait the end of 
shortage)

-   Birdshot Retinochoroïdopathy



Temporary therapeutic protocols

Ø Acute Myasthenia gravis
Ø Lambert-Eaton syndrome
Ø Corticoresistant polymyositis
Ø Corticoresistant dermatomyositis
Ø Inclusion body myositis with severe dysphagia
Ø Miller-Fisher syndrome
Ø Stiff man syndrome
Ø Prophylaxis of kidney graft rejection in hyperimmunized patients 
Ø Acute rejection in patients undergoing kidney transplantation
Ø Prophylaxis of acute rejection in patients undergoing kidney transplantation
Ø Pemphigoid
Ø Pemphigus
Ø ANCA-associated vasculitis (first relapse)
Ø Catastrophic anti-pholpholipid syndrome
Ø Acquired Willebrand disease
Ø Prophylaxis of at risk individuals exposed to measles 

Ø Acute or chronic severe parvovirus B19 infections (about to start) 
Ø Prenatal treatment of maternal-fetal alloimmunization specific antiplatelet (anti-HPA) in pregnancy at risk 

(incompatible fetus).

Neurology

Kidney transplantation

Dermatology

Other



JUSTE PRESCRIPTION. DONNEES QUANTITATIVES – ILE-DE-FRANCE (2)

82,4 % 77,5 % 75,2 %

5,6 %
8,3 %

75,5 %

11,3 %

OMEDIT IDF- M. LEJOUAN- C.MONTAGNIER PETRISSANS- 04/06/2014



North America 

40,9t (+9%)

Europe

23,5t (+5%)

South America

3,6t (+18%)

Oceania

2,8t (+17%)

Asia-Pacific

8,5t (-5%)

Africa 

0,9t (-1%)

Middle-East

1,7t (-1%)

World total: 81.9t (+6%)

Source: MRB 2010, The Worldwide plasma fractions market - 2008

¾ of IVIg preparations* are prescribed in North America 
and Europe

Attractivity of USA and Europe (2008) 

*IVIg: Intravenous immunoglobulins



World market for IVIg  alternating periods of shortage and normal supply

Shortage 

Amount available in 2011 > request of 10% = 9 T surplus IVIg

années

Estimated request Total amount of IVIg available

Estimation of requests (USA and other countries) and available amounts of IVIg

2010





ASFA 2013 Disease Categories

• Category I  
Apheresis is considered primary or standard therapy.

• Category II 
There is sufficient evidence to suggest efficacy, usually in 
an adjunctive role.

• Category III 
Insufficient data to determine effectiveness. 
Isolated published studies have indicated that it 
may be of benefit as a  “last-ditch” effort.

• Category IV
Controlled trials have not shown benefit. 

16
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ASFA guidelines – strength of evidence 
(an example)
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Neurology Category 

Guillan-Barre Syndrome (GBS) I 

Myasthenia Gravis (MG) I 

Paraproteinemic Neuropathies (IgA, IgG, IgM) I 

Chronic Inflammatory Demyelinating Polyneuropathy (CIDP) I

Lambert-Eaton Myasthenic Syndrome II 

Voltage Gated Potassium Channel Antibodies (Limbic Encephalitis) II 

Acute disseminated Encephalomyopathy II 

Neuromyelitis Optica (NMO) or Devic's Syndrome II 

Relapsing-remitting Multiple Sclerosis II 

Acute Disseminated Encephalomyelitis II

Neurology indications for TPE: 
ASFA 2013
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Neurology Category 

Chronic focal encephalitis (Rasmussen Encephalitis) III

Chronic Progressive Multiple Sclerosis
III

Monoclonal antibody with PML (Natalizumab removal) III

NMO (TPE maintenance) III

Stiff –person syndrome III

POEMS Syndrome IV

Neurology indications for TPE: 
ASFA 2013



Neurology indications for TPE: 
Review of Guidelines

Presentation title, Month #, 
Year. Confidential
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Key Neurological 
Indications

ASFA 2013 AAN Guidelines 2011
(American Academy of Neurology)

EFNS 2012
(European Federation of 
Neurological Societies)

Guillain Barre 
Syndrome (GBS)

Category I & Cat. III 
post IVIG

Class I Concurs with AAN

CIDP Category I Class I Concurs with AAN

Myasthenia Gravis 
Category I

Insufficient evidence
 

Concurs with ASFA

Neuromyelitis Optica 
Category II & Cat. III 

for maintenance
Classified together 

with MS
Concurs with AAN

Relapses in Multiple 
Sclerosis 

Category II Class I Concurs with AAN



Neuropathies dysimmunitaires

• Syndrome de Guillain-Barré
• Polyneuropathies inflammatoires 

démyélinisantes chroniques (PIDC)
• Neuropathie motrice multifocale (NMM)
• Polyneuropathie + gammapathie 

monoclonale (GM) IgM avec activité anti-
MAG











SGB: Données générales

• Prévalence: 1,65-1,79 pour 100.000 aux 
USA

• Assistance ventilatoire: 25%
• Décès:      5%
• Rechutes:  3%
• Séquelles: 15% (Fatigue persistante: 80%)



Syndrome de Guillain-Barré:
traitements de référence

• Corticothérapie seule: échec
• Echanges plasmatiques (EP)

2 EP dans les formes « bénignes », sinon 4
• Immunoglobulines polyvalentes intraveineuses à 

fortes doses (IgIV)

2g/kg, indication uniquement démontrée dans les 
formes sévères



Recommandations AAN (2003)

• Les EP sont recommandés chez les patients non 
ambulatoires dans les 4 premières semaines et 
chez les patients ambulatoires dans les 2 premières 
semaines

• Les IgIV sont recommandées chez les patients non 
ambulatoires dans les 2 premières semaines. 
L’efficacité des EP et des IgIV est équivalente

• Les corticoïdes ne sont pas recommandés
• L’association EP suivie d’IgIV n’est pas 

recommandée (Hughes et al. 1997) 



SGB: questions non résolues

• Adaptation des posologies d’IgIV en 
fonction de la gravité clinique

• Traitement des formes bénignes
• Que faire lorsque le patient ne répond 

pas à une perfusion d’IgIV 2g/kg ?
• Traitement des rechutes après 1 ou 2 

perfusion(s) d’IgIV 2g/kg ?



Spectre clinique des neuropathies 
dysimmunitaires chroniques (Magy 

2008)

PIDC
Sd de 

Lewis et 
Sumner

NMMIgM anti-MAG

Atteinte sensitive
Atteinte motrice

Atteinte multifocale
Atteinte diffuse

Membres sup
Membres inf



Prevalence of CIDP

Studied Area

New South Wales
SE England
Norway
Piémont (Italy)

Population

(millions)

5.995.544

3.717.638

155.464

4.405.669

Prevalence

Mean (range)

1.9 (1.5-2.2)

1.2 (0.9-1.7)

7.7 (3.2-12.2)

3 (2.5-3.6)

M

2.2

-

14.7

4.5

F

1.6

-

5

1.5



First revision: van den Bergh et al. EJN 2010, 17: 356-363



Clinical diagnosis: guideline 
EFNS/PNS (2010) :Typical CIDP

• Chronically progressive, stepwise, or reccurent 
symmetric proximal and distal weakness and 
sensory dysfunction of all extremities, developing 
over at least 2 months; cranial nerves may be 
affected, and

• Absent or reduced tendon reflexes in all 
extremities 



Clinical diagnosis: guideline 
EFNS/PNS 2010: Atypical CIDP

• One of the following, but otherwise as in A
• Predominantly distal weakness (DADS)
• Pure motor or sensory presentations
• Asymetric presentations (LSS)
• Focal presentations (ie involvement of the brachial plexus 

or 1 or more peripheral nerves in 1 upper limb)
• CNS involvement (may occur with otherwise typical or 

other forms of atypical CIDP)



Groupe Français d’étude des PIDC: stratégie diagnostique 
dans les formes atypiques



             IRM des plexus lombaires: hypersignaux en T2









INCAT disability scale

Arm disability Leg disability



Traitement des neuropathies 
dysimmunitaires chroniques

Rationnel (1)

• Les neuropathies dysimmunitaires du SNP sont 
hétérogènes sur le plan clinique

• L’évolution s’effectue de façon progressive ou par 
« paliers » avec apparition de nouveaux BC 

• L’histoire naturelle est imprévisible
• Le pronostic à long terme est conditionné par 

l’atteinte axonale secondaire



Natural history of CIDP (2)

• In a recent population-based study, nadir 
overall neuropathy limitation scale score 
(ONLS) was 5, and 58% of patients were 
unable to walk independently at some point of 
their illness. Mahdi-Rogers and Hughes. Eur 
J Neurol 2014

• Between 3% and 7% of patients died during 
follow-up in another large series. Maisonobe 
et al. JNNP 1996



Immune cell trafficking into 
the PNS

Blood Nerve 
Barrier

Systemic 
Circulation

Peripheral Nervous 
System
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I° Traitements à court terme (* RCT)

•  Corticoïdes: 1982*, 1997, 2010*
•  Echanges plasmatiques: 1986*, 1996*
•  IgIV: 1991, 1996*, 2001*, 2008*



Corticosteroids
(EFNS/PNS Guideline 2010)

• Six weeks of oral prednisolone starting at 
60 mg daily produced benefit, that was not 
significantly different from that of IVIG 
2g/kg (Hughes et al. 2001)

• Many observational studies report a 
beneficial effect from corticosteroids except 
in pure motor CIDP



Dexamethasone (40 mg/d for 4d x 6 weeks) has the same efficacy that oral 
prednisolone



PREDICT Study: long-term follow-up. Eftimov et al. 2012



Long-term remission of CIDP 
after short-term steroid treatment

• 39 out of 40 of the PREDICT study were included with 
a mean follow-up of 4.5 years

• Cure (> 5 years off treatment) or remission according to 
the CDAS criteria, was achieved in 25% of patients after 
1 to 2 courses of pulsed dexamethasone, or 8-months 
daily prednisolone  

• Half of the patients who were in remission after initial 
treatment, experienced relapse after a mean period of 
17.5 months for dexamethasone and 11 months for 
prednisolone



CIDP Disease Activity Status 
(CDAS)

• 1. Cure: > 5 years off treatment
• 2. Remission: < 5 years off treatment
• 3. Stable active disease: > 1 year on treatment
• 4. Improvement: > 3 months <1 year on treatment
• 5. Unstable active disease: abnormal examination 

with progressive/relapsing course

Gorson et al. JPNS 2010; 15: 326-33



CIDP: first-line disease modifying therapy 
(* RCT)

•  Corticosteroids: 1982*, 1997, 2010*
•  Plasma exchanges: 1986*, 1996*
•  IVIg: 1991, 1996*, 2001*, 2008*



0.91, 0.50-1.68100.08/139/16Total

0.91, 0.50-1.68100.08/139/16Hughes 200141

Ivig vs prednisolone

Prednisolone

n/N

3.17, 1.74-5.75100.010/6836/77Total

4.22, 1.03-17.1920.62/2311/30Mendell 200137
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IVIg CIDP Efficacy (ICE) Trial

• 117 patients CIDP traités 6 mois par IgIV (2g/kg) 
puis 1g/kg toutes les 3 semaines vs placebo

• Critère primaire: amélioration d’au moins 1 point 
sur l’échelle INCAT

• IgIV: 32/59 (54%) vs placebo 12/58 (21%) 
(p=0,0002)

• Période d’extension de 6 mois: moins de rechutes 
dans le groupe IgIV (13% vs 45%; p=0,011)



CIDP- first-line disease modifying therapy: 
comparative trials

• Trial comparing PE vs IVIg: Dyck et al. 
1994

• IVIg versus prednisolone. Hughes et al. 
2001

• IVIg versus IV methylprednisolone (IMC 
trial) Nobile-Orazio et al. 2012 





Ø To compare the efficacy & safety of 
therapy with IVIg (IgVena, Kedrion 

SpA) or i.v. methylprednisolone (IVMP) 
for six-months in patients with CIDP 

Ø To compare the rate of relapse in the six-
months following therapy suspension

IMC trial: Objectives 

EUDRACT CODE: 2005-001136-76

GSSNP

Sponsored by



IMC trial
46 patients with CIDP

(relapsing or progressive)
 RANDOMIZATION *

23 patients             September 1, 2007              23 patients
Ig 2 g/kg +                                                      MP 2 g +

MP placebo over 4 days                              Ig placebo over 4 days 
each month x 6 months   December 15, 2009    each month x 6 months

Follow-up for other 6                                       Follow-up for other 6
months for relapse                                           months for relapse

evaluation                 January 31, 2011                 evaluation

GSSNP

* Randomization performed by block of 4 for each participating center



Primary outcome

Ø Difference in the proportion of patients suspending 
treatment during the 6 months of therapy because 
of side effects, intolerance or inefficacy of 
therapy (absence of improvement after 2 months 
or worsening by at least 1 point in ONLS after 15 
days).

IMC trial



Results II:
Per-group number of failures within 6 mos

IVMP (n=21) IVIg (n=24) p-value

n (%) n (%)

Success 10 (47,6) 21 (87.5)
0.0085

Failure 11 (52,4) 3 (12.5)



Conclusion

Ø During the 6 months of therapy: more 
patients on IVMP than on IVIg had to  
suspend therapy because of inefficacy or 
adverse events

Ø After suspension of the 6 months of 
therapy: more patients treated with IVIg 
than with IVMP worsened and had to 
resume therapy





IMC trial : follow-up

• Percentage of relapses in 41 out of 45 
patients included in the IMC trial

• 85.7% in the IVIg group vs 76.9 % in the 
IVMP group (NS)

• Delay for relapse: 4.5 months in the IVIg 
group vs 14 months in the IVMP group (p = 
0.0126) 



First-line DMT in CIDP: current 
status

• Corticosteroids and IVIg have the same efficacy
• IVIg have the best tolerability
• Corticosteroids have a low tolerability, but seem to be 

followed by greater remission
• Pulsed dexamethasone and IV methylprednisolone may 

be used in CIDP patients, as they seem to be followed by 
longer remission than oral prednisolone

• Plasma exchanges are an alternative way in CIDP 
patients with contra-indications to steroids/IVIg 



Long-term prognosis of CIDP: a 5 year 
follow-up of 38 cases

Kuwabara et al. JNNP 2006; 77: 66-70

• Retrospective study of 38 patients with CIDP
• 89% treated with steroids, 45% with IVIg and 34% with 

PE: 58% with association
• After 5 years, 10 (26%) had prolonged remission (> 2 

years), 23 (61%) partial remision with (26%) or without 
(34%) other immunomodulator, 5 (13%) had severe 
disability (unable to walk)

• An overall good response to treatement was associated 
with symmetric forms, subacute onset, predominantly 
distal BC and good response to steroids.



"NAWM"

Atrophie
Cérébrale

Prise de 
Gadolinium

Activité IRM
< 1/10

Inflammation
Multifocale

Aigüe, Récurrente

Dégénérescence
Diffuse

Précoce, Chronique,

Progressive

Seuil Clinique

Poussées
> 24 heures

> 1 mois

Progression
du Handicap

Irréversible

> 6 mois

Courtesy: Professor Christian Confavreux

Natural history in MS



Traitements au long cours



Table 1. Summary of the evidence for the use of immunosuppressant drugs dervived
from the Cochrane reviews.

Mechanism Cost Evidence Safety

CIDP MMN

Cyclophosphamide broad + + + ---

Azathioprine broad + + ? --

Methotrexate broad + 0 0 -

Ciclosporin broad ++ + 0 --

Mycophenolate lymphocyte ++ + ? -

Rituximab B cell +++ ? + -

Beta interferon 1a broad +++ + + -

Alpha interferon broad +++ + 0 -

Etanercept T cell +++ ? 0 -



• Phase II multicentric trial with Avonex IM, 30 
microgrammes once/a week, 6 months

• Good tolerability (as in MS)
• Résults: 7 patients (35%) improved on NDS, clinical 

grading scale and grip strength, 10 patients (50%) were 
stable and 3 (15%) worsened

Neurology 2003; 60 (Suppl 3): S23-S28



Bêta-1a interferon has no efficacy as adjuntive
therapy during 6 months



RMC Trial

A Pilot Randomised 
controlled trial of 

Methotrexate for Chronic 
Inflammatory 
Demyelinating 

Polyradiculoneuropathy 

M Mahdi Rogers
for the RMC trial group



RMC Trial Centres

13

4

1

6

2
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Descriptive statistics

• 59 of 60 recruited were present in the final 
analysis

• There were a slightly higher proportion of 
responders in methotrexate 52% vs. 44% in 
placebo

Responder Placebo Methotrexate Total 
No 18 (56%) 13 (48%) 31(53%) 

Yes 14 (44%) 14 (52%) 28 (47%) 
Total 32 (100%) 27 (100%) 59 (100%) 

 



110 pts with « refractory CIDP » followed in 10 centers and treated with IS:
77 pts: azathioprine, 18: rituximab, 13: CTX, 12: mycophenolate mofétil, 
12: ciclosporine, 12: MTX, 11: IF alpha, 3: IF bêta-1a
The percentage of responders to azathioprine (27%) was similar to that observed 
with the other IS, except IF bêta-1a (not efficacious)
Side effects more marked with ciclosporine and the lowest with MTX 



NMM: Arguments du 
diagnostic

• Signes cliniques
• Signes électrophysiologiques
• Présence d’anticorps sériques de classe 

IgM dirigés contre le ganglioside GM1



NMM: signes cliniques

• Rare (0.1 à 0.2 pour 100.000)
• Prédominance masculine (sexe-ratio: 2,6:1)
• Débutant dans 80% des cas entre 20 et 50 

ans (moyenne 41,4)
• Atteinte multifocale motrice pure débutant et 

prédominant aux membres supérieurs
• Aggravation par le froid



Traitements disponibles

• Contrairement à ce qui est observé dans les 
PIDC, les corticoïdes et les échanges 
plasmatiques sont inefficaces et parfois 
délétères

• Un seul traitement immunomodulateur a été 
rapporté comme efficace: les 
Immunoglobulines polyvalentes à fortes 
doses par voie intraveineuse (IgIV)



Myasthénie: Traitement à court terme : échanges 
plasmatiques et IgIV

• EP 
2 ou 3 sur une semaine

• IgIV : 1 à 2 g/kg par cure. 

Effet rapide (quelques jours), mais transitoire (quelques 
semaines)

Association systématique à un traitement de fond 
(thymectomie, corticoïdes, immunosuppresseurs) 

Couteux, à réserver à des formes sévères de myasthénie 



Echanges plasmatiques et IgIV 
        

              même efficacité ? 

               même tolérance ? 



Comparaison des échanges plasmatiques et des IgIV dans la myasthénie          
Gajdos et al, 1997

.  

             Evolution du score myasthénique : effet identique 



Comparaison EP et
 IgIV dans la myasthénie  Gajdos et al, 1997

                      Effets secondaires EP > IVIGEffets secondaires :          EP                            IVIg*       
 Hémolyse                          1
 Saignements                      2
 Thrombose veineuse KT   1
 Céphalées                          0
 Fièvre                                2
 HTA                                  2
 Frissons                             2
 Nausées, vomissements    1
 Tachycardie                       1
 Autres                                2
     

0
0
0
1
0
0
0
0
0

* Dans cette étude, pas d’effets 2aires des IgIV, mais fréquence non négligeable des céphalées et 
plus rare des réactions allergiques dans d’autres séries  



Echanges plasmatiques ou IgIV ?
En pratique :

 
IgIV 1) plus simples à réaliser, service de neurologie ou de médecine.                

EP   équipe spécialisée 
         2) utilisables en cas de contre indication des EP     

                 infection, maladie thromboembolique

Si hôpital avec équipe rompue aux EP dans les affections neuromusculaires, 
cette technique est très utile, bien tolérée

Dans les myasthénies avec anticorps anti-MuSK,  EP probablement plus 
efficaces qu’IgIV. 

En cas d’échec à une des 2 techniques, essayer l’autre. 
Une technique peut être moins efficace à un moment de la myasthénie et plus à 

un autre 

  
        

              



Comparaison de 2 doses IgIV 1g/2g//kg  Gajdos et al. 2003

                                  Effet identique 

J1



Comparaison de 2 doses  IgIV  1g/kg  versus 2g/kg sur 2 jours 
Gajdos et al, 2003  

 Fréquence effets secondaires légèrement supérieures 2g/kg, mais non significative. 



   

Indications des IvIg et des Echanges plasmatiques :  

 
1) Indication classique : la poussée sévère (atteinte sévère  respiratoire et/ou bulbaire et/ou déficit 
sévère des membres)  en particulier la crise myasthénique 

2) Si myasthénie sévère/invalidante rebelle à un traitement bien conduit  (corticoïdes + 
immunosuppresseurs)  plasmaphérèses  ou IgIV au long cours en adjonction du traitement 
immunosuppresseur de de 2ème et 3éme ligne * tant que celui-ci n’est pas efficace

* Immunosuppresseurs de 2nde  et 3éme ligne 

     Mycophenolate Mofetyl  (Cellcept) 2g/j, efficacité très inconstamment

     Cyclosporine (Neoral, Sandimmun) : adulte 2.5 mg/kg/j

     Rituximab (voir infra)

     Cyclophosphamide (Endoxan), bolus (voir infra). 

             Tacrolimus Prograf

3) Indication discutée au cas par cas : préparation à la thymectomie, si contrôle de la myasthénie 
instable, aggravation au cours de la grossesse. 
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