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CHRONIC IMMUNE MEDIATED NEUROPATHIES

1. Chronic inflammatory demyelinating polyneuropathy (CIDP)
1. Pure motor CIDP
2. Sensory CIDP(Chronic immune sensory polyradiculopathy)
3. Multifocal demyelinating neuropathy (Lewis-Sumner synd)
4. Focal CIDP
5. DADS

2. Multifocal motor neuropathy (MMN)
1. Multifocal motor neuropathy without conduction block

3. Neuropathy associated with IgM monoclonal gammopathy:
1. Anti-MAG
2. Anti-glycolipid (sulfatide, GM1, GDIa, GD1b, ChSC, ...)
3. Unknown reactivity

4. Neuropathy associated with 1gG/A monoclonal gammopathy
1. CIDP?

5. Paraneoplastic neuropathies
1. Subacute sensory neuronopathy: anti-Hu, not anti-Hu
2. POEMS
3. Others

Prevalence of polyneuropathy in the
general middle-aged and elderly

Neurology® 2016;87:1892-1898

population
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CHRONIC INFLAMMATORY DEMYELINATING
POLYRADICULONEUROPATHY (CIDP)

may be affected

10/mm3

demyelinating neuropathy

= Rare diseases with a prevalence of 1.24 to 8.9/100.000

= Chronic progressive, stepwise, or recurrent symmetric
proximal and distal weakness and sensory dysfunction of two or
more extremities, developing over at least 2 months; crania nerves

= Absent or reduced tendon reflexes in all extremities
= Elevated cerebrospinal fluid protein with leukocyte count <

= Electrophysiological and/or morphological features of a

= >50% of patients severely disabled at some time

2010 EFNS/PNS Revised Criteriafor CIDP

A Typical CIDP

« Chronically progressive, stepwise, or recurrent
symmetric proximal and distal weakness and
sensory dysfunction of all extremities, devel op-
ping over at least 2 months; cranial nerves may
be affected,

B Atypical CIDP

* Motor CIDP

» Sensory CIDP (including chronic immune
sensory polyradicul opathy)

* Asymmetric CIDP (MADSAM; Lewis-Sumner
syndrome)

» Foca CIDP
+ DADS (Distal acquired demyelinating sym.)

and Absent/reduced DTR in affected limbs

Table 1 Major phenotypic variants of CIDP
Estimated prevalence

CIDP phenotypic variant within CIDP
Typical CIDP 51%
Sensory CIDP 4-35%
Chronic immune sensory polyradiculopathy  5-12%
Lewis-Sumner syndrome/ MADSAM 6-15%
Focal CIDP 1%

DADS 2-17%
Acute onset CIDP 2-16%
Motor CIDP 4-10%

Mathey et al, INNP 2015




Atypical CIDP: diagnostic criteria, progression and
treatment response. Data from the Italian
CIDP Data ba se Doneddu PE et al.J Neurol Neurosurg Psychiatry 2018;
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PATHOGENESIS OF CIDP
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Antibodies to nodal and paranodal

proteinsin CIDP

Nodal antigens
Newofascin 155 4 2
5117 M o
pay 90/1403 (6.29) g oY
s
P 416* 2
L Caspr 1 3/281 (1%)
Neofch 18 o 6/1046 (0.6%)
T et 5
260807 (32%) g

ELSA
ELSA
Celbased assy

ELISA

Celtosed sy
ELISA

Celhbased asay
Celbased asay

* Fequency ot sianificantly highet than in healthy controk of ather neutopathy control,
tCantactin1/caspr-1 in one patien.
CCPD, combined cortral and paripheral demyefination; IF, immunofluorescence

Mathey et al., JNNP 2015, Vural et al., 2018
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QO Therapy for CIDP

CORTICOSTEROIDS FOR CIDP

Hughes RAC, Mehndiratta MM & Rajabally YA
Cochrane Database of Systematic Reviews 2017

PLASMAEXCHANGE FOR CIDP

Mehndiratta MM, Hughes RAC, Agarwal P
Cochrane Database of Systematic Reviews 2015

VIg FOR CIDP

Eftimov F, Winer JB, Vermeulen M,, de Haan R, van Schaik IN
Cochrane Database of Systematic Reviews 2013

12




INITIAL TREATMENT OF CIDP
2010 EFNS/PNS Recommendations

1. Patients with very mild symptoms not/slightly interfering
with daily activities may be monitored without treatment.

2. 1VIgor corticosteroids should be considered in sensory
and motor CIDP in presence of disabling symptoms
(Level B). PE issimilarly effective (level A) but may be
less tolerated. Contraindications to these treatment
should influence the choice (Good Practice Point)

3. The advantages and disadvantages should be explained to
the patient who should be involved in the decision
making (Good Practice Point).

4. Inpure motor CIDP IVIg should be considered as the
initial treatment (Good Practice Point)

Comorbiditiesin 393 patients with
CIDP (EFNS/PNYS)

Vasculitis
Hepatitis
Thrombosis
Nephropathy
Lymphoma

Gl disorder

IgM not anti-MAG
1gG-1gA

Solid neoplasm
Cardiov. Dis.
Diabetes

Immune diseases
Thyoroid disorder
Hypertension

>1 comorbidity in 77%
None .
23% Affecting
treatment
choice
Not
affecting 48%
treatment
choice
29%

0 50 100 150




OPEN ISSUES IN CIDP TREATMENT

What therapy should we usein
CIDP (1Vlg, steroids or PE)?
» Which isthe most effective therapy?

»Which has the longer effect?
»Which is the best tolerated therapy?

» Are there predictive factors for therapy response?
»Which is the most convenient therapy?
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Intravenous immunoglobulin versus intravenous
methylprednisolone for chronic inflammatory demyelinating
polyradiculoneuropathy: a randomised controlled trial

IVMP (n=21) | IVIg n=24) | p-vaue
n (%) n (%)
Success 10 (47,6) 21 (87.5) 0.0085

IVMP (n=10) | IVIg (n=21) | p-vaue

n (%) n (%)
Relapse 0(0) 8 (38.1) 0.0317

Lancet Neurol 2012
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Frequency and time to relapse after discontinuing

6-month therapy with IVlg or pulsed
methylprednisolone in CIDP

Nobile-Orazio et al, JNNP 2014

IVIg IVMP
(n=32) (n=24) p-value
n (%) n (%)
Improved 28 (87.5) | 13 (54.2) | 0.0072
Median follow-up, 42 43 0.765
months (range) (1-57) (7-60)
Worsening at 24/28 10/13 0.659
follow-up* (85.7) (76.9)
Median months to 4.5 14 0.0126
relapse, (range) (1-24) (1-31)

* Including two patients who retired 1 & 7 months after the trial and
two who died 1 & 3 months after the trial (3 after IVIg, I after [VMP)
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OPEN ISSUES IN CIDP TREATMENT

What therapy should we usein
CIDP (1Vlg, steroids or PE)?
» Which isthe most effective therapy?

»Which has the longer effect?

»Which is the best tolerated therapy?
» Are there predictive factors for therapy response?
»Which isthe most convenient therapy?
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Side-effect of therapy in CIDP

Therapy Responder Non Respond. | Side Effect
Steroids 87 (64%) 49 (36%) 18 (13%)*
136 (51%)

IVIg 90 (78%) 25 (22%) 5 4%)*
115 (43%)
PE 9 (56%) 7 (44%) 4 (25%)
16 (6%)
TOTAL 186 (69%) 81 (31%)
267
* Steroids vs IVIg: p=0.02 Cocito et al., 2010
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Table 3 Adverse effects of pulsed steroid treatment vs comparator in CIDP
according to the randomized controlled trials of IMC and PREDICT

IMC trial Ref Z5 PREDICT Ref 20
VIF Wig Dexamethasone  Prednisolone
B0 mg/day
tapered to

Z g/month 2 g/kg/month 40 mg/month zero during
for 6 months  for B months for 6 months 68 months

Mo, of patients 21 24 24 16
Weight gain B% 0 4% | wp | 3B%
Cushing's face NA NA, 5% mp | GI%"
Hyperglycemia B% 4% 4% | == | 9%
Hy pertension 14% B% 14% 13%
Gl symptoms 13% 21% 3% 38%
Insomnia B% 0 B% | mp | TEW%

Press et al., Acta Neurol Scand 2016
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OPEN ISSUES IN CIDP TREATMENT

What therapy should we usein
CIDP (1Vlg, steroids or PE)?

» Which isthe most effective therapy?
»Which has the longer effect?
»Which is the best tolerated therapy?
» Are there predictive factors for therapy response?
»Which is the most convenient therapy?
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INITIAL TREATMENT OF CIDP
2010 EFNS/PNS Recommendations

1. Patients with very mild symptoms not/dlightly
interfering with daily activities may be monitored
without treatment.

2. IVIg or corticosteroids should be considered in sensory
and motor CIDP in presence of disabling symptoms
(Level B). PE issimilarly effective (level A) but may
be less tolerated. Contraindications to these treatment
should influence the choice (Good Practice Point)

3. The advantages and disadvantages should be explained
to the patient who should be involved in the decision
making (Good Practice Point).

4. Inpure motor CIDP IVIg should be considered as the
initial treatment (Good Practice Point)
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Different electrophysiological profiles and treatment
response in ‘typical’ and ‘atypical’ chronic
inflammatory demyelinating polyneuropathy

Satoshi Kuwabara, Sagiri Isose, Masahiro Mori, Satsuki Mitsuma, Setsu Sawai,
Minako Beppu, Yukari Sekiguchi, Sonoko Misawa

Typial CIDP  MADSAM

(n=51) (n=30) p Value
Follow-up period (month) 65 (15-366) B2 (16-350) NS
Treatment response
Corticosteroid 83% (38/46)  72% (21/29) NS
Immunoglobulin 87% (26/30)  38% (6N16) <0.001
Plasmapheresis B1% (1316  17% (1/%) 00049

Mo response to any of the above 0% (0/51) 23% (780) <0.001

1 Neurol Neurasurg Psychiatry 2014;0:1-6.
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Responseto therapy in Atypical CIDP (EFNS/PNYS)

m Treated ™ Improved

p=0. 039
p=0.028
20 70% 939
82/ 14 W71 %
DADS (31) Sensory (18) LSS (16) + Focal (4) Motor (14)

Responseto IVIg & steroidsin atypical CIDP (EFNS/PNS)

m|Vigtreated m1VIgimproved m Steroid treated = Steroid improved

DADS (31) Sensory (18) LSS (16) + Focal (4) Motor (14)
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TABLE 7 | Treatrment response in seroposttive chronic inflammatory demyelinating polyneuropathy patients.

Study Steroid response IVIG response PE response | RTX response Others

Anti-NF155 _

Quercl et al. (2014) 1/4 {partial) 04 22 None n=1) CYnaone n=1)

Queral et al. (2015) - | 51% - ‘ 23% —l 75% qOOdW=T}PcRia=(ﬂ=1] -

Ogata et dl. (2015) 58 413 46 = -

Kadoya et al. (2018) Favorable I Favorable - =

Devaux et al. (2016) 1529 5/25 Not good -

Garg et el. 2017) 23 1/ - Good n=1) MWF good (n=1)
Burnor et al, (2018 13 14 34 Good (=3 CY goodin 1/2 patients
Anti-CNTN1

Querol et al. [2013) 33 213, only partial = - — 70/]125Y nap=1), AZA partiel {1 =1)
Querdletal, 015 -| 76% [ 56% L1 houdp=1) %

Mivraetal. (2015) g 410 - CYnopp=2)

Doppler et al. (2015a) - 33 only at initial phase 111, only parfil  Good (n="1) CYgoed(n=1)
Anti-Caspr

Doppler et al. (2016) 11, partial o i Good(n=1) -

Anti-NF186/140

Delmont etal. (2017) 3 6% 3y 75% 139% drog (=1) ¥ good p=1)

Burnor et al, (2018) - 1A [temporary) 11 (temporary) Good (n=1)_J CY favorable =1)

Vural et al. 2018

OPEN ISSUES IN CIDP TREATMENT

What therapy should we usein
CIDP (1Vlg, steroids or PE)?

» Which isthe most effective therapy?
»Which has the longer effect?
»Which is the best tolerated therapy?
» Are there predictive factors for therapy response?
»Which isthe most convenient therapy?




YEARLY COST OF THERAPY IN CIDP

» Steroids:
»oral prednisone 25-75 mg/d: 220-660 €

»1.v. methylprednisolone 2g/mos: 850 €
(+160 € omeprazole + 60 € Vit D-Ca)

» Plasmaexchange 12-18/year: 5300-7900 €
(effective cost calculated to be 22,000-32,000 €)
»VIg: 1-2g/kg/month (40 €/g):
» 60kg: 28,800-57,600 €
» 80kg: 38,400-76,000 €

Current price in Italy
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What to do in CIDP patients not
responsive to conventional therapy?

1. Review the therapy regimen.

1. Steroids dosage and duration of therapy
2. 1VIg dosage and frequency

2. Reconsider the diagnosis:
POEMS

Osteosclerotic myeloma

Neural B-cell [ymphoma

Amyloidosis

PN+ IgM anti-MAG

CMTIla

AR~

28




Response to second therapy in CIDP
patients not responsive to initial treatment

15t Treat. 2" Treat.  No. Treated  Responsive Intolerant
Steroids ->  —> IVIg 38 21 (56%) 0
(N=43)
—> PE 5 1 (20%) 0
IVlg > —>STE 14 6 (43%) 1 (7%)
(N=14)
PE -> —>STE 5 2 (40%) 0
(S pYH

Cocito et al., 2010

Response to therapy in 437 patients with
CIDP (EFNS/PNYS)

1%

® Improved (338)
m Stable (51)

m Worse (5)

w Not treated (43)

86% of treated patients
17%




IMMUNESUPPRESSANT IN CIDP: WHY ?

 Totreat the 20-30% of patients not
responsive to IVIg, steroids or PE

» To treat patients becoming progressively
less responsiveto 1VIg or steroids

« To reduce side effects of chronic steroids
« Toreducethe cost of IVIg use

 To reduce patients’ dependency from IVIg
and Hospital admission
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Advantage of SClg versus1VIg

Low Ig levels may lead to less adverse events to SCIg than to
IV1g (headache, thrombosis and cardiovascular events)

SCIg reduce loss of time and inconvenience for the patients
for frequent hospitalization and reduce hospitalization cost.

SClg does not require repeated venous access and may
preferrable in some patients

SClg may improve the quality of life of the patients

But
SCIg may cause local edema and subcutaneous lassitude on
the injection sites (female?)
Chronic therapy with SCIg require frequent subcutaneous
injections in immune neuropathies (2-3 times a week)

SCIg are not always as effective as IVIg in immune
neuropathy and a number of patients require periodic 1VIg

33

2010 EFNS/PNS Recommendations for

M aintenance Treatment

If the first line treatment is effective continuation should
considered until maximum benefit, then dose reduced to the
lowest effective maintenance dose (Good Practice Point).

If response is inadequate or maintenance doses are high,
combination treatments or adding immunosuppressant/
modulatory drug may be considered (Good Practice Point).

Advice about foot care, exercise, diet, driving and life style
management should be considered. Neuropathic pain should
be treated with drugs according to EFNS guideline (Attal et
al 2005, in preparation). Depending on patients’ needs,
orthoses, physiotherapy, occupational therapy,
psychological support and referral to arehabilitation
specialist should be considered (Good Practice Points)

Information about patient support groups should be offered
to those who would like it (Good Practice Point)
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Efficacy in open-trial of Immunosuppressant
and immunomodulatory drugsin CIDP

1. Cyclosporin 82%
2. Cyclophosphamide 75%
3. Rituximab (anti-CD20) 75%
4. Methotrexate 70%
5. Azathioprine 64%
6. Interferon o 64%
7. Alentuzumab 57%
8. Mycophenolate mofetil 46%
9. Interferonf la 35%
10. Etanercept 30%

35

| mmunomodulatory treatment other than
@ steroids, IVIg & PE for CIDP
Mahdi-Rogers M, Brassington R, Gunn AA, van Doorn PA, Hughes RA
THE COCHRANE Cochrane Database of Systematic Reviews 2017 (5)

COLLABORATION®

» Reviewers’ conclusion:

» Four RCT assessing the effect of azathioprine (27 pts),
interferon B-1a (2 trials, 77 pts) and methotrexate (60
pts) have been performed in CIDP.

» The evidence from these trials does not show significant
benefit from any of these therapies but none of thetrials
was large enough to rule out small or moderate benefit.

» The evidence from observational studiesisinsufficient
to avoid the need for randomized controlled trialsto
discover whether these drugs are beneficial.
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Oral fingolimod for chronic inflammatory demyelinating
polyradiculoneuropathy (FORCIDP Trial): a double-blind,
multicentre, randomised controlled trial

Richard Hughes Marinos C Dalakas, Ingemar Merkies, Norman Latov, Jean-Marc Léger, Eduardo Nobile-Orazio, Gen Sobue, Angela Genge,

David Cornblath, Martin Merschhemke, Carolyn Marie Ervin, Catherine Agoropoulou, Hans-Peter Hartung

Patients without confirmed waorse ning event (%)

HR1-0 (95% CI0-6-17); log-rank p=0-91

& & & Py
304
20+
109 - ringolimod 05 mg
-4 - Placebo
0 T 5 T T T T T T T T T T
3 b 9 12 15 18 pat 24 74 30 33 36 39
e i ab A Time to first confirmed worsening event (months)
{censored)/events
Fingolimod 54/0  3B{1)18 33(1Y21 26(5Y21 2ZZ(4yZ1 (122 18(RY2Z2 16(2W23 13(2¥24 7(5N25 4(2y25 3(IY2S 2[5  1(1Y25
Placebo 52/0  38(2)15 35{0)/20 28(2)/22 24(2)23 21224 16(4)26 12(2)26 11(1)26 0G(2/26 7{2Y26 3(4y¥26 1(2)26 O(1)26

Figure 2: Time to first confirmed worsening event

Lancet Neurol 2018: 17: 689-98

37

THE COCHRANE
coLL

RITUXIMAB IN CIDP

Series Daose Duration No of patients No improved Notes
Bodley-Scorr 2005 700 mg every 3 7courses | 1 Self-report
“'eekj
Briani 2004; 375 mg miweekly 4 weeks 10 6 3 patientswith lgM paraprotein in these
Benedewri  2008; series were excluded
Benedetti 2011
D’Amico 2012 375 mg m“week_ly notstated 1 1
Gorson 2007 375 mgfm3 weekly 4 weeks 2 1
Knecht 2004 375 mg/m® weekly 7 months 1 1 With associated Evans syndrome
Miinch 2007 375 mg/m”® weekly 4 weeks 1 1 With type 2 diabetes
Sadnicka 2011 | pevery 2 weeks 2 doses | 1 With Morvan’s syndrome and myasthe-
nia gravis
Total 17 12 71%

Mahdi-Rogers 2017
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An Italian Database-based randomized controlled trial with
Rituximab in patients with CIDP(CIDPRIT)
Study Design
Screening Treatment Follow-Up
Rituximab 1 g
day 1, 14 &180
] >
> :_ _____ »
1
IVIg or SCIg trdutment H
> 1
» ! 1
! i
1
Plom = = = =
Placebo day i
1,14 &180 !
1
1
I I T mg
Day 1-30 Enrollment Day I Month 6 Month 12 Month 18 Month 24
Randomization 1IVIg/SClg Assessment Assessments  End
suspension of relapse of relapse of
1° endpoint 2° endpoint  study
IVIg, intravenous immunoglobulin; SCIg subcutaneous immunoglobulin
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What’s going on in CIDP therapy?

Ongoing Trials

 Rituximab (Italy): RCT CIDPRIT in progress

» Rituximab (Italy): opel label in unresponsive CIDP

 Rituximab (Netherl.): opel label in unresponsive CIDP

 Rituximab (Japan): RCT in anti-NF155 &-CNT1 CIDP

* Ocrelizumab (USA): in preparation

» Alemtuzumab (USA): pending (suspended ?)

« SCIg (Intern.): Higuvia RCT in progress (Baxter)

* IVIG (Intern.): ProCID RCT dose finding 0.5, 1.0, 2.0 g/kg every 3 wks
* IVIG (Netherl.): DRIP RCT of frequent low dose = less frequent high dose
Other _currently used therapies

» Cyclophosphamide &igh dose iv, in severe unresponding CIDP

» HSCT: reported effective in some therapy refractory

40



Multifocal Motor Neuropathy

Rare disorder characterized by:

* progressive, predominantly
distal, multineuropathic l[imb
weakness, usually more
pronounced in the arms,

* minimal or no sensory |oss;

« multifocal persistent partial
motor conduction block.

 Frequent (30-50%) association
with anti-GM1 IgM antibodies
* Frequent (80%) responseto 1VIg

Right Ulnar Nerve .

VD D WD ND =D

Exam. Date: 12 MAR 97

41

Distinguishing clinical features of MMN

from CIDP, MDN, MND

CIDP | MDN | MMN | LMND

Wesakness Multi- Multi- Often
Distribution | Symmetric | neuropathic | neuropathic | asymmetric
Arms >legs no YES (40-70%) | YES (80%) sometimes
Distal>prox. no yes yes often
Sensory loss yes yes no no
Gen.Areflexia yes no no no
Cranial/bulbar yes no no yes

42
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EVIDENCES FOR
IMMUNE PATHOGENESISIN MMN

IgM antibodiesto GM 1 or other gangliosides are
present in 30-50% of MMN patients (but may be
also found in other PN and MND) and often decrease

during clinica improvement; o o
Deposits of 1gM were found at the | *M‘
nodes of Ranvier of sura nervein > i ¥

apatient with CB (and MND); -

CB can be induced in vitro & vivo by serum from
MMN patients with and without anti-GM 1 IgM;

Most patients with MMN respond to immune
therapies (1V1g).
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Disability progression in MMN

Years of neuropathy 5 10 15 20

* N°pts 21 17 12 7

* N° pts Rankin 2 3 4 3
score> 3

42°
33%
17.5%
o= [N
.
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IMMUNE THERAPIES IN MMN

No. No. (%)  No. (%)
Therapy treated improved worsened

Steroids (alone) 64 (62) 7 (11%) 14(22%)
Plasmaexch.(alone) 21 (20) 4 (20%) 2 (10%)

IVIg: 383
1 impairment: 303/373 (81%)
31 disability: 91/123 (74%)
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THE COCHRANE
COLLABORATION*

1VIg for Multifocal Motor Neuropathy

Van Schaik I, van den Berg L, de Haan R, Vermeulen M

Cochrane Database of Systematic Review, 2005, April 18

e Four

. IVIg

» Reviewers’ summary and conclusion:

RCT assessing the effect of 1VIgin MMN have been

performed including atotal of 34 patients. (+1 from Baxter)

« Strength improved in 78% pts treated with IV Ig vs 4% with
placebo; disability improved in 39% treated and 11%
untreated patients

has beneficial effect on strength in MMN and provide a

non-significant trends toward improvement in disability

» Moreresearch is needed to discover whether IV1g improves
disability and is cost-effective.
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How long is IVIg effective in multifocal

F. Terenghi, MD; A. Cappellari, MD; A. Bersano, MD; M. Carpo, MD, PhD; S. Barbieri, MD), PhD; and

Neurology
2004

motor neuropathy?

E. Nobile-Orazio, MD, PhD

10 MMN patients responding to
IVIg treated with periodic IVIg
infusions for 5-12 yrs (mean 8.2)

Summed dOMAP Amp {mv)

MRC sumscore

Mean MRC

1.2 3 4 5 & T 8 95 10 1

Yaars of lollow-up.

0 tl

—.— —r2 s ——a
o2 03 4 5 6 7 8 9 1 0 — e — = —me w7 —w—ns

Years of follow-up —r— 18 BT Y —ear, 3 A
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SHOULD WE CONSIDER OTHER
IMMUNE THERAPIES IN MMN?

IVVIg and Hospital admission

« To treat patients not responsiveto 1VIg

» To treat patients progressively less
responsive or unresponsiveto 1VIg

» To reducethe cost of IVIg use

 To reduce patients’ dependency from

49

Subcutaneous versus intravenous immunoglobulin in multifocal
motor neuropathy: a randomized, single-blinded cross-over trial

T. Harbo?, H. Andersen?, A. Hess®, K. Hansen®, S. H. Sindrup® and J. Jakobsen®

“Department of Neurology, Aarhus University Hospital, Aarhus, Denmark; ®Department of Clinical Neurophysiology. Aarhus University
Hospital, Aarhus, Denmark: Department of Neurology. Rigshospitalet, Copenhagen, Denmark; and IDepariment of Neurology, Odense
University Hospital, Odense, Denmark

EurJ
Neurol
2009; 16:
631-8

a) 9 patients in a single blinded cross-over study of IVIg vs SCIg
b) IVIg (+4.3%) & SCIg (+3.6%) were equally effective for 3 courses

Subcutaneous immunoglobulin therapy
for multifocal motor neuropathy

Filip Eftimov?, Marinus Vermeulen', Rob J. de Haan?, Leonard H. van den Berg®,
and Ivo N. van Schaik®

" Departments of Neurology and; 2 Clinical Epidemiology and Biostatistics, Academic Medical Centre, Amsterdam; and
3 Department of Neurology, Rudolf Magnus Institute of Neuroscience University Medical Centre Utrecht,
Utrecht, The Netherlands

J Periph
Nerv Syst
2009, 14:
93-100

a) 5/5 deteriorated or did not tolerate 50% reduced SCIg
b) 4/5 maintained for 6 mos improvement with equal dose of SClg
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multifocal motor neuropathy

Randomized trial of facilitated subcutaneous immunoglobulin in

A. AlZuhairy® (), J. Jakobsen?, H. Andersen®, S. H. Sindrup® and L. K. Markvardsen® ()

125

1254

[H n % ® Baine ] u % "
Time (weeks) Time (weeks)

—o— Mean D955 CI —o— Mean D 5% CI

0

1SCIG
-

cSCIG
&

'

VPwlurence  2Easiness  JMamtaning  dleast SOwmral  SMianVAS
nomaliy  wde-eflects  sabsfacton Score

The relative frequency of localyzed side-effects at the
injection site was higher in the facilitated SCIg

European Journal of
Newurology 2019, 0: 1-8.
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(A) Survival curves representing the long-term adherence to SClg therapy in CIDP (solid line)
and MMN (dashed line); (B) LQI showed the higher rate of amelioration in CIDP, although a
significant improvement versus baseline values was also reported in MMN patients.
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OTHER IMMUNE THERAPIES IN MMN

No. No. (%)

Therapy treated improved
Cyclophoshamide i.v. 40 30 (75%)

o« oral 6 3 (50%)
Interferon-f1a 15 8 (53%)
Azathioprine, (alone) 10 (¢ 52 (50%)
Rituximab 28 17  (61%)
Eculizumab 13 7 (54%)
Mycophenolate 1 0
Cyclosporine 2
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doi:10.1093/brain/awm|44

Leonard Van den Berg

Brair (2007), 130, 20042010

Mycophenolate mofetil as adjunctive therapy for
MMN patients: a randomized, controlled trial

Sanne Piepers, Renske Van den Berg-Vos, W-Ludo Van der Pol, Hessel Franssen, John Wokle and

Department of Neurology, Rudolf Magnus Institute of Neuroscience, University Medical Centre Utrecht, the Netherlands

* 28 pts randomized

e [ pt with MMF J4 IVIg by 50%.
* No signif. ¥+ of IVIg after 12 mo.
* Pts did not have drug toxicity.
*No signif. progression after 12 mo

* Muscle strength, F'S unchanged

after 3 months & GMI-IgM after
12 months.

Allocated to MMF:
n=14

Received allocated

Lost to follow-up:
n=0

Lost to follow-up:
n=0

Disconti
n=1

.

I

Analyzed:

n=14

Excluded from analysis:
n=0

Analyzed:
=14

Analysis "
A
n=0

Adjunctive MMF was safe but did not alter MMN course
or allow IVIg reduction
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TREATMENT OF MMN
2010 EFNS/PNS RECOMMENDATIONS

N

IV1g (2 g/kg over 2 to 5 days) should be considered as
first linetreatment (Level A recommendation) when
disability is sufficiently severe to warrant treatment.

Steroids are not recommended (Good Practice Point).

If 1VIgisinitialy effective, repeated 1V1g should be
considered (Level C) andits frequency guided by the
response (Good Practice Point). Typical treatment
regimens are 1 g/kg every 2 to 4 weeks, or 2 g/kg every
1 to 2 months (Good Practice Point).

Only if IVIg isnot sufficiently effective immunosup-
pression may be considered. Cyclophosphamide,
Interferon Bla, cyclosporin, azathioprine are possible
agents (GPP).

Toxicity makes cyclophosphamide less desirable (GPP)
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P ﬁ PERIPHERAL
NERVE SOCIETY

Neuromuscular & Neuroimmunology Serv., Pietro Doneddu
Dept. Medical Biotechnology & Giuseppe Liberatore
Trandational Medicine, Francesca Gallia
IRCCS Humanitas Clinical Institute Fabrizia Terenghi
Milan University, Claudia Giannotta
Rozzano, Milan, Italy Antonella Scarale
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LONG-TERM 1VIg THERAPY IN MMN

* Azulay et al., J Neurol Neurosurg Psychiatry 1997

* 8/12 (66%) responding pts required repeated Ig x 9-48 mos,
uneffective in 3 after 3 mos; 2 (11%) in remission after 1 yr.

* Van den Berg et al., Brain 1998

* 6/7 (86%) responding pts required weekly Ig (0.4g/kg/wk) x
2-4 yrs (follow-up); 3 (43%) had some deterioration.

Periodic IVIg are necessary in most MMN patients

Editorial Neurology 2000;55:1246 1247

IVIg treatment improves multifocal
motor neuropathy
Easy to start but difficult to stop

P.A. van Doorn, MD, PhD; and F.G.A. van der Meché, MD, PhD
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Axon loss is an important determinant of weakness in
multifocal motor neuropathy

J T H Van Asseldonk, L H Van den Berg, S Kalmijn, R M Van den Berg-Vos, C H Polman,
J H J Wokke, H Franssen

J Neurol Neurosurg Psychiairy 2008,77:743-747. doi: 10.1136/jnnp.2005.064816

Table 4 Logisfic regression analysis for the determinants of weakness

Deferminant Univariate p Value Mulivariate p Value
Ason loss | 572910 11.1) <0.001 44(201097) <0.001
Conduction block 7.1 (2610 19.4) <0,001 2.1(07 0 6.6) NS
Demyelinafive slowing 6.6 (3.1 to 14.0} <0.001 2.0(0.810 4.8) NS
Yeors unireated 1110112 <0.001 1.1(1.0t1.2) <0.01
Years fregted 10(0%9101.2) NS 1.1(091013) NS
Nerve length 21(1.413.1) <0.001 1.9(1.1103.2) <0.05

Table 3 Relation between disease duration and the percentage of nerves with weakness, axon loss, conduction block, and
demyelinative slowing

: ; Percentage of nerves with*
Disease duration

(years) No of patients Weakness Axon loss Conduction black D i

Y, ive slowing
A~ P
0-5 4 24 54 5 3
5-10 7 44 55 12 27
10-15 8 60 65 27 42
16-20 3 86 73 27 55

*For eqch disease durafion category, the tofal number of nerves with abnormalities was assessed and expressed as a percentage of the fotal number of nerves
within that category.
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IMMUNE THERAPY FOR CIDP

* [VIg, PE & steroids are effectivein CIDP;
« PE islesssuitable for the long term treatment;

* |VIg are more frequently effective and often better
tolerated than steroids but steroids, when effective, have a
more prolonged effect;

 Subcutaneous g may avoid repeated |VIg infusions

« Degspite the number of open studies, no RCT supports the
e_ffl_cgcczly of immune suppressant in CIDP and should be
limited to non responding/intolerant patients or to RCT
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Classifications and treatment responses in
chronic immune-mediated demyelinating || Tackenberg et al

polyneuropathy Neurology 2007

CIDP DADS MADSAM

i 38 10 2]

Full clinical remissior n (%) 4111/ N5 g8@42p <002 DO NS

Mo Immunosuppressive 4011 ais7 225

treatment’, n {3} i) 571 251

IWigtraated n o7 19 =

Wlg improved, n (%) 29 (A1) <1 [85] 4180)

haan improvement " = E 1=

aftar 1 Vig I:I._?rl =068 107 =070 137+ 075

modified Rankin score = 50 =005

Storold treatad ntotal; mflrstline 0.5 &1 5T

nﬂratlﬂmjgr A 13; 41635 4; 0167 811100
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Timing and Course of Clinical Response
to Intravenous Immunoglobulin in Chronic
Inflammatory Demyelinating Polyradiculoneuropathy

Norman Latov, MD, PhD; Chungin Deng, PhD; Marinos C. Dalakas, MD; Vera Bril, MD; Peter Donofrio, MD;
Kim Hanna, MSc; Hans-Peter Hartung, MD; Richard A. C. Hughes, MD; Ingemar S. T Merkies MDD

Peter A. van Doorn, MD;, for the IGIV-C CIDP Efficacy (ICE) Study Group

Arch Neurol. 2010;67(7):802-807.

20-
1 IGIV-C responders by week 3
194 E3 IGIV-C responders by week 6
184 E3 Placebo responders by week 3
174 W Placebo responders by week 6

164
154

134
124
14
104

Accumulated No. of Patients Reaching Maximal Improvement

o m W oE D N ®

Day 16 Week 3 Week§

Improved 24%  51%

Visit

Week 18 7 Week 24

54%

Figure 1. Responders who reached maximal improvement. Cumulative number of responders in immune globulin intravenous, 10% caprylate/chromatography
purified (IGIV-C) and placebo groups reaching maximal adjusted Inflammatory Neuropathy Cause and Treatment score improvement.
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Pulsed high-dose dexamethasone versus standard
prednisolone treatment for chronic inflammatory

Lancet Neurol
2010; 9: 245-53

demyelinating polyradiculoneuropathy (PREDICT study):

a double-blind, randomised, controlled trial

Ivo N van Schaik, Filip Eftimoy, Pieter A van Doorn, Esther Brusse, Leonard H van den Berg, W Ludo van der Pd, Catharina G Faber,
Joast CH vanOostrom, Oscar | M Voaels, Rob DA Hadden, Bert U Kleine, A nouk G W wanM orden, Jan | G M Verschuuren, Marcel G W Dijk grocf,

MarinusVemeulen

104 — Dexamethasone

— Prednisolone

— Dexamethasone-censored
~+ Prednisolone-censored

084

=
H
g 04
024
o
T T T 7 T ]
o 10 0 30 40 50 60
Time (weeks)
Numberat risk
Deamethasone 24 1 4 4 3 2
Prednisolone 16 n 8 6 1 0

Figure 3: Time to reach remission

Median time to
INCAT improvement:

- Dexamethasone:
17 weeks

- Prednisone:
39 weeks

- Oral dex:13/24 (54%) improved/remitted (40mg/dx4d every 28d x6)
- Oral pred: 8/16 (50%) improved/remitted (60mg/d x5 wks, in 27wk)
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Response to immune suppressive/modul atory
agentsin 110 CIDP patients (158 procedures)

Treated |Responders| % | % with SE
AZA 77 21 27 |21 (13% stop)
RTX 18 4 22 |11
CsA 12 3 25 |50 (41% stop)
CYP 13 ) 38 |15 (8% stop)
MTX 12 2 17 |8
MFM 12 3 25 |17
IFNB 3 0 0
IFNa. 11 4 36 |9

Cocito et al, 2011
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Minor stroke

Initial diagnosls in MMN
MMN

Motor neuron disease

Mononeuropathy

Polyneuropathy
Radiculopathy

Chronle Inflammatory
demyelinating neuropathy

Hereditary neuropathy

31 (35)
28 (32)
11 (13)
13 (15)
2(2]
1(1)

1 (1)
1(1)

Cats et al. Neurology 2010
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Journal of the Peripheral Nervous System 15:295-301 (2010)

EFNS/PNS MMN GUIDELINE

European Federation of Neurological
Societies/Peripheral Nerve Society Guideline
on management of multifocal motor neuropathy.
Report of a Joint Task Force of the European
Federation of Neurological Societies and the Peripheral
Nerve Society - first revision

Joint Task Force of the EFNS and the PNS'
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An open label clinical trial of complement inhibition
in multifocal motor neuropathy

Amanda M. Fitzpatrick"2, Cameron A. Mann?3, Sarah Barry?, Katie Brennan'?,
James R. Overell?, and Hugh J. Willison'2

*13MMN pan ents treated with J Peripher Nerv Sys 2011; 16: 84-91
eculizumab for 14 weeks, in 10 o =
with concomitant 1V1g B
« Primary outcome: safety of N
eculizumalb; secondary:change in TR § - . ; :
IV1g, performance & NCS. 3, —lL_|— | —
» Adverse events were minor "o ; , '
-9/10 patientscontinued IVIgatthe| | *| & & § L+ L i
same dosage i . . . B
« A small effect in some patients ettne
(subjective & in some scores) MRC Sum score
67
| mmunosuppressant & |mmunomodulatory
@ treatments for MMN
Umapathi T, Hughes RAC, Nobile-Orazio E, Leger JM
COLLABORATION® Cochrane Database of Systematic Reviews 2015

Reviewers’ conclusion:

In the only RCT, mycophenolate mofetil did not significantly
improve strength or function or reduce the need for 1VIig

The use of corticosteroids, and occasionally plasma exchange,
has been associated with deterioration.

There are some reports of benefit but also of serious adverse
events from cyclophosphamide either as a primary agent or
for patients who do not respond or lose their response to 1VIg
or require frequent infusions

Thereis still little or no evidence about azathioprine, 3
interferon, rituximab or ciclosporin,

Trials of IS should be undertaken but non-randomised studies
do not suggest a particular favourite candidate
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Joumal of the Penpheral Nervous System 15:7-9 2070

EFNS/PNS CIDP GUIDELINES

European Federation of Neurological
Societies/Peripheral Nerve Society Guideline on
management of chronic inflammatory demyelinating
polyradiculoneuropathy: Report of a joint task force of
the European Federation of Neurological Societies and
the Peripheral Nerve Society - First Revision

Joint Task Force of the EFNS and the PNST

Peter YK Van den Bergh, Robert DM Hadden, Pierre Bouche,
David R Cornblath, Angelika Hahn, Isabel Illa, Carol L Koski,
Jean-Marc Leger, Eduardo Nobile-Orazio, John Pollard,
Claudia Sommer, Pieter A van Doorn, and Ivo N van Schaik
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545
Patients enrolled

‘ 24 other diagnosis: 1CMT
19 IgM+MAG, 3 amyloid,

521 Patients 1 cramial neuropathy

included

‘ 21 not available or
incomplete NCS
500

Patients with CIDP & variants

/L\

437 (87%) 63 (13%)
Patients EFNS/PNS CIDP Patients not EFNS/PNS CIDP

84 (19%) 353 81%) 45 (71%) 18 (29%)
Atypical Typical Typical Atypical

| Typical CIDP 398 (s0%) |
Atypical CIDP 102 20%)
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Long-term remission of CIDP after
pulsed dexamethasone or short-term

; Eftimov et al,
prednisolone treatment Neurology 2012

- 39/40 patientsincluded (median follow-up 4.5 yrs).
- Cure (5 yrsoff therapy) or remission in 10/39 patients (26%)

after 1-2 courses of dexamethasone or daily prednisolone

- 50% of patients in remission after treatment relapsed after

17.5 months for dexamethasone, and 11 months for
prednisolone.

- Alternative diagnosis in 7/12 (58%) not responders (18% of
included patients)

- 10/24 (42%) in remission with oral dex. 40mg/d x 4d every 28days x 6 cycles
- 6/16 (37.5%) in remission with oral pred. 60mg/d x 5 weeks, tapered in 27wk

Lancet Neurol 2010; 9: 245-53
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Response to therapy in typical and
atypical CIDP (EFNS/PNYS)

87% ® Treated ®m Improved
292
1

p=0.04
76%

Typical CIDFP (354) Atipica CIDP (83)
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Subcutaneous immunoglobulin as first-line therapy in treatment-naive
patients with chronic inflammatory demyelinating polyneuropathy:
randomized controlled trial study

L. H. Markvardsen®, S. H. Sindrup®, I. Christiansen®, N. K. Olsen®, J. Jakobsen® and H. Andersen®,
On behalf of The Danish CIDP and MMN Study Group

European Journal of
a) 140 =
Neurology 2017, 24: 412-418 )
95
£2
IVIG (0.4 g/kgsday) SCIG (0.4 g/kg/week) [}
T
o™ &£ 100
T | g8
— || a4
Time (weeks) 0 2 5 10/0 2 5 10
80 -
| 20 CIDP patients | I : T
Time (weeks)
Numbers
SCIG 19 18 19 17
NG 19 18 1w 15

Results:  All participants received both therapies.
Owerall, cIKS increased by 7.4 &£ 14.5% (£ = 0.0003) during SCIG and by

6.9 + 16.8% (P = 0.002) during IVIG,
Improvement of ¢IKS peaked 2 weeks after IVIG and

the effect

14 completing the protocol.

being similar (P = 0.80).
5 weeks after SCIG.
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Subcutaneous immunoglobulin as first-line therapy in treatment-naive
patients with chronic inflammatory demyelinating polyneuropathy:
randomized controlled trial study

L. H. Markvardsen®, S. H. Sindrup®, I. Christiansen®, N. K. Olsen?, J. Jakobsen® and H. Andersen?,
On behalf of The Danish CIDP and MMN Study Group

Table 2 Changes of secondary parameters: Medical Research Council (MRC) score, grip strength, nine-hole peg test (9-HPT), 40-m walk test

(40-MWT), overall disability sum score (ODSS) and plasma immunoglobulin G (IgG)

Weck
Treatment 0 2 5 10
MRC score (points) SCIG 839+ 5 848 £ 5.3 85.0% + 5.1
VIG 84.0 + 5.3 848 + 5.5 84.5 % 5.6
Grip strength (k) SCIG 27.0 + 159 274 + 163 287+ 146 282+ 137
VIG 256 4+ 133 275 4 153 273+ 156 2.7 + 160
9-HPT (s) SCIG 302+ 19.6 286 + 170 29.0 + 212 282 £ 21.0
VIG 36.4 £ 456 346 + 388 323+ 348 321 £ 350
40-MWT (s) SCIG 233 + 58 228% + 7.5
VIG 242 £ 79 234 £ 82
ODSS (points) SCIG 35+ 16 3134 16 29% 4 1.7
IVIG 35414 31+ 17 +20 33417
Plasma 1gG (g/L) SCIG I1L8 £ 25 16.7% + 2.9 19.5% + 26 13.5%0 £ 27
VG 119+ 26 246" + 28 157" £ 29 122" + 28

Values are mean + SD. IVIG, intravenous immunoglobulin; SCIG, subcutaneous immunoglobulin.*P < 0.05 vs. week 0 for SCIG, 'P < 0.05
vs. week 0 for IVIG, *P < 0.03 to corresponding time point during IVIG.
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Immune suppressive therapy in CIDP (EFNS/PNS)
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Reported frequency of atypical CIDP
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patients
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93
67
87
102
37
46
146
100
101
202

Reported frequency of
atypical CIDP

56%
37%
49%
30%
22%

19.6%
49%
40%

17.8%

1%

Mean disease duration

NR
28 months (2 months-20 years)
26.3 months (1 week-22 years)
72 months (12 months-24 years)

10 months (3 -27.5 months)
69 months (0-24 years)
11 months (0.5 - 200 months)
73.5 months
NR
NR
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Our diagnostic criteriafor CIDP variants

DADS
1) Symmetric, sensory or predominantly sensory symptoms and signs
starting distally in the lower limbs, without proximal limb — trunk -
faceimpairment (length-dependent fashion).
A) with or B) without increased distal latency
Pure sensory CIDP

1) Sensory symptoms (including ataxia), without weakness, with a
polyneuropathic distribution, symmetric or asymmetric.
2) Symptoms may start anywhere in the body excluding a length-
dependent pattern (included under DADS)
A) with or B) without delayed motor conduction studies

Pure Motor CIDP
1) Weakness, without sensory symptoms or signs, with a polyneuropathic
distribution, symmetric or asymmetric.
2) Symptoms may start anywhere in the body
A) with or B) without delayed sensory conduction studies
Lewis Sumner syndrome
1) Sensory symptoms, with or without weakness, with a multineuropathic
distribution (unilateral focal CIDP included)
2) Symptoms may start anywhere in the body
A) with or B) without motor conduction block

Clinical phenotype must have lasted at least one year (temporal criteria)
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TABLE 6 | Surmmary of diffarences in tha clinical phenotypa belwaen seropasiive and sarmnegative chranic inflammatary damyelinating polyneuropathy (COF) pafions

Seropositive CIDP Saronagative CIDP
Naurofascin 155 Contactini Caspr’ Neurofascin 186

Aga of onsat, years 20-30 50-80 a0 5060 50-60
Subacuta onsat I - et et -

Tremar " ) i

Sensory alada b bt B fet -

Savera pain = c Had Very rarg
Cantral narvous system demyainalion . Vary rarg
Infravenous immunogiobulin Unresponsivenass | +H+ e Leed + | -

H30eet an one CIOP case. Diata prassntod in his (st /s mainly dorived from Ref. (28, 45, 47), Frequencios worg datarmingd s folows: +4+++ maans betwaan 80-100%

-+ means K0-79%; +4 maans A-43%; + maans 5-19%; 5% » & vary

Vural et al. 2018
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Response to therapy in 394 treated patients
with CIDP (EFNS/PNS)

® Treated mImproved = Stable mWorse

IVIg (333)

Steroids (235)

PE (43)

SClg (65)

48%

1S (97)
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Rituximab in treatment-resistant CIDP
with antibodies against paranodal proteins

» Four patients with anti-
contactin-1/-neurofascin
155 (IgG4) antibodies
resistant to 1VIg/steroids
treated with Rituximab

» Two patients markedly
improved, one slightly
improved and one died
for stroke unrelated to
therapy

» Improvement correlated
with the decrease of
antibody levels

Clinical status.

- RODS
= ONLS

atient

Autoantibodies.

et Anti-CNTN1

88
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Querol et al., Neurol Neuroimmunol Neuroinflamm 2015
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Table 1 Effect of treatment with interferon B, imximab and eculizumab in mukifocal motor h Nobile-Orazio et al. 2013

Study No. of  Response Type Dosage Duration/ Response Improved/
patients  to IVIg of study follow-up weated
Interferon-f1a
Martina 3 Unresponsive pro, ol 6 MIU, 3 times a week, 6-12 months 3 improved in walking and manual dexterity, 3/3
etal. [72) monotherapy 2 also in disability
Van den Berg-Vos 9 Responsive pro, ol 6 MIU, 3 times a week, 6 months 6 not improved, 3 improved more than on 3/9
et al. [73] monotherapy Vig
Radziwill 3 Responsive pro, ol 12 MIU, 3 times a week, add-on 9 months 1 not improved, 2 delayed IVIg by 2 weeks 23
et al. [74] o IVIg

| Timl treated/response 15 8&/15 (53.3 %)

Pestronk 14 Insufficient pro, ol, 375 mg/m?, weekly for 2 years 13 % swength improvement versus 3 % in 18221, 1 year®
et al. [79] cont 4 weeks + maintenance controls after 1 year, 23 % versus 0 % after 13/16, 2 years
monotherapy 2 years
Rojas-Garcia 1 Declining cs 375 mg/m?, weekly for 4 weeks, 1 year No response %
et al. [80] monotherapy
Ruegg 1 Declining or 375 mg/m?, weekly for 4 weeks, S years IVIg frequency reduced from every 7 to 1”1
et al [81] yearly for 5 years, add-on to every 12 days
Vig
Gorson et al. [82] 2 Responsive  pro, ol 375 mg/m?, weekly for 4 weeks, 1 year 1VIg reduced by 43 % and strength improved %2
add-on to IVIg in 1, IVIg increased by 23 % and strength
rcauccd inl
Stielgbaver 3 Declining pro, ol 375 mg/m” for 2 weeks then 4-6  27-39 months 3 improved by 5-6 points on muscle strength  3/3
et al. [83]) infusions over 27-39 months,
monotherapy
Chaudhry 6 Responsive pro, ol 1 g, repeated after 2 weeks, add- 12 months No significant change in IVIg dose compared (/6
et al. [84] onto IVIg with pre-therapy, 2 patients reduced by
11 %
Michaud et al. [85] 1 Declining cr 375 mg/m®, weekly for 4 weeks, 37 months No change in IVIg, improved strength and 171
add-on to IVIg disability
Total treated/response 28 1728 (60.7 %)
Fitzpatrick et al. [89] 13 10/13 on pro, ol 600 mg at weeks 0, 1, 2, 3 then 14 weeks 9/10 continued on IVIg at the same dose. 7/13 (53.8 %) (only
1Vig 900 mg every 2 weeks until No significant improvement but 7/13 subjective)
week 12 add-on to IVIg in 10 subjectively improved

cont controlled, cr case report, cs case series, /VIg intravenous immunoglobulin, M/U million international units, MMN multifocal motor neuropathy, o/ open label, pro prospective
* Swmdy on 21 patients with antibody pathy i ing 14 with MMN. Response to therapy not specified for the MMN subgroup
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Italian CIDP Database

Turin - D. Cocito 46
Milan - E. Nobile-Orazio 50
Milan - R. Fazio 40
Milan - G. Lauria 10
Milan- S. Jann 22
Milan - G. Cavaletti 5
Varese- M. Clerici 18
Brescia- M. Filosto 34
Treviglio- M. Carpo 17
10. Pavia- A. Cortese 22
11. Padova- C. Briani 49
12. Roma - Marfia 22
13. Bologna- R. Plasmati 1
14. Genova - A. Schenone 38
_ 15. La Spezia- L. Benedetti 17
. Tyrrhenian . 16 Rome G Anton| n| 22

5 ! Sea | T 17. Messina- A. Mazzeo 24
Mediterranean -_f‘f:' J{;;:” 18. Rome - A. Sabate”' 16
e Ba_}etmg..-méss‘;;;pk : 19. Naples- L. Santoro 48

Lombardia Grant on Rare Diseases 2013

z AUSTRIA HUN?RY

Darraber

= :ﬂﬁ:n Trewgllo Q ‘asrkﬁgv

©OONPUIAWNE

& 2 e SO 20. Pisa- Siciliano 18
Sy vy . Yy poe |51 Pdermo- Fierro 24

TS ¢ wom] |22 Asolo/Belluno-T.Rosso 9

K |55 sesicior HUMANITAS csi sehving) by April 30, 2019 552

82




Neuropathy in Monoclonal Gammopathy

Osteosclerotic Myeloma (POEMS) 50-85%

WM

MGUS
Amyloidosis
Cryoglobulinemia
Multiple Myeloma

Lymphoma

30-50% ‘

5-37%
10-20%
7-15%

3-14% |

2-8% sic T S
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Prevalence of PN in MGUS in relation to isotype

No.of | Clinical | Subclinical | Total PN
patients PN PN
Total MGUS 74 8% 8% 16%
19G 34 3% 3% 6%
IgA 14 7% 7% 14%
IgM 26 15% 15% 31%
IgM vs IgG+IgA: p < 0.025 Nobile-Orazio et al. 1991
PN+MG at our Institute (1984-2000)
PN+IgM 95 (83%)
PN+IgG 15 (13%)
PN+IgA 5 (5%)
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NEUROPATHY ASSOCIATED WITH ANTI-
MAG IgM MONOCLONAL GAMMOPATHY

Slowly progressive Distal, Acquired,
Demyelinating Symmetric (DADS)

predominantly sensory, ataxic neuropathy we (N
often associated with arm tremor;

Estimated preval ence of 20/100,000, mostly
affecting men aged 50-70 yo;
Electrophysiologically characterized by signs
of ademyelinating neuropathy with dispropor-
tionately increased DL compared to CV
(increased TL1); conduction block arerare

Pathologically characterized by demyelination,
abnormally spaced myelin lamellae by EM and
IgM and complement depositsin nerve by IF

M PM

13K

30K

20K
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PN ASSOCIATED WITH ANTI-MAG IgM

Homogeneous clinical and el ectrophysiological features
consistent with a chronic, slowly progressive,
predominantly sensory, demyelinating neuropathy

MAG + (42) MAG - (26) p

Type of PN

Sor SSM 62% 31% <0.025

SM 31% 38% n.s.

M>S 7% 31% <0.01
NCS Peroneal

Mean MCV 22.9 m/s 39.6 m/s < 0.000001

<35m/s 90% 23% < 0.0001
MGUS/WM-NHL 81%/19% 27%I73% < 0.0005

Nobile-Orazio et al 1994
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Neurology® 2010;7 4:406-412
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Prognosis of polyneuropathy due to IgM
monoclonal gammopathy

A prospective cohort study

J.M.E. Niermeijer, MD,
PhD

K. Fischer, MD, PhD

M. Eurelings, MD, PhD!

H. Franssen, MD, PhD

J.H.]. Wokke, MD, PhD

N.C. Notermans, MD,
PhD
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- 140 pts. (72% Dem, 28% Ax, 44% MAG+) followed for 23 yrs:
- Demyelination & higher onset age 7 T risk of disabiliy, MAG+ JJ
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Pathogenetic role of ant| I\/IAG IgM

Anti-MAG IgM are almost
invariably associated with PN
or predict its onset

Clinical & electrophysiological
homogeneous features of the
neuropathy;

Pathological evidence of
demyelination and IgM &
complement depositsin nerve,

Complement mediated nerve
demyelination induced in
animals by anti MAG IgM;

Improvement correlates with
reduction of anti-MAG IgM
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RCT in PN & anti-MAG IgM

Plasma exchange (PE)
« Dyck et al 1991: not effectivein IgM MGUS
«  Oksenhendler 1995: No difference if associated with Chlorambucil

High dose Intravenous Immunoglobulina (1V1g)
« Dalakaset a 1996:: effectivein 2/11 IgM (18%) (1/9 MAG, 11%)
« Comi et a 2002: IVIg slightly better (p=0.05) than placebo

Interferon Alfa (IFN-a.)
* Mariette et a 1997: Sensory improvement in 8/10 IFN-a
e Mariette et al 2000: No difference between IFN-a and placebo.

Ora CTX+ Prednisone

« Niermejier et al 2007: No difference in functional scales with
placebo; sensory & DL better at 6 mos.

Rituximab

« Dalakaset al 2009: 4/13 (31%) patients on Rituximab improved by 1
point in INCAT score compared to 0/13 controls (p = 0.096);

o Legér et a 2013: No difference in sensory loss compared to placebo.
More pts improved in Hughes scale (20 vs 0%) & self ev. (26.3 vs 4%)
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(—%) f{;‘r‘;‘;;“e Rituximab in anti-MAG neuropathy

Cochrane Database of Systematic Reviews

Fig 1: Numbers of patients improved on INCAT score at 8-12 months

Experimental Control Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Dalakas 2009 4 13 a 13 12.8% 8.00[0.53, 151.94] I s E—
Leger 2013 I 20 4 27 BF2%  270[0.94,7.73] —l—
Total (95% CI) 33 40 100.0% 3.51[1.30, 9.45] —i—
Total events 12 4

it = - = CE= ; + + J
?el?;ﬂgenelw‘.l CQI ;2?62 32—; EF'D—D?.M), F=0% ot o 1o 100

estfor overall effect 2= (F=0.01) Favours placebo Favours rituximab

Fig 2: Improvement in INCAT score (whole and leg disability score) at 8-12 months

Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Dalakas 2009 -0.38 067 13 009 07 13 587% -0.47[1.00,0.08] —a—
Leger 2013 02 128 20 022 075 27 413% -042[1.05021] —_——
Total {95% CI) 33 40 100.0% -0.45[-0.85, -0.05] —i—
Heterageneity: Chi#= 0.0, df=1 {P = 0.903; F= 0% 51 _055 055 15
Testfor overall effect: Z= 218 (P =0.03) Favours ritudmab Favours placebo

Fig 3: Improved or stabilised on patient global impression of change at 8-12 months

Rituximab Placebo Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total WWeight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Dalakas 20089 12 13 T 13 448% 1.71[1.01, 2.90] -

Leger 2013 15 18 10 25 55.2% 1.97 [1.16, 3.36] —a—
Total (95% CI) 32 38 100.0% 1.86 [1.27, 2.71] i

Total events a7 17

Heterogeneity, Chif= 014, df=1 {P=0.71); F= 0% 052 DIS é é
Test for overall effect: £= 3.20 (P =0.001) Favours placebo  Favours rituximab

Lunn & Nobile-Orazio2016
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Long-term effect of Rituximab in anti-MAG

polyneuropathy
Benedetti et al Neurology 2008, 71:1742-37

10 patients with PN & anti-MAG IgM improved at month
12 after Rituximab (375 mg/sg/week x 4 weeks), by > 1
pointin 2 of MRC, INCAT or ISS.

36 month follow-up
8/10 maintained or further improved at month 24
6/10 maintained the improvement at month 36

Anti-MAG IgM reduced by 93% at month 12, 80% at
month 24, 60% at month 36.

« All patients deteriorating during follow-up but none of
those stable had baseline titers >1/100,000

* CD19+ B cell undetectable at 1 month & in 8 at 1 year

The benefit of rituximab lasted 24 months in 80% & 36
months in 60% of responding patients
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Immunotherapy-based regimen in anti-MAG

Hospital MA et al, Hematologica 2013 yoyropathy: results in 45 patients

Table 2. Patients’ characteristics.

N. of patients 1 §tr %{1 %

Median age,  (range) B@)| | Ty % Fluda | TEH)
Gender: maleffemale 121 1412
Lymphoplasmacytic cell bone marrow infiltration, n. (%) B (42%) 16 (38%)
Spike IgM level, g/dL (range) 0.38 (0-18) 0.35 (0-1.52)
Anti-MAG titer, BTU (range) 60000 (1000->70000) 61000 (5800->70000)
Clinical presentation
Pain 14 (73%) 22 (84%)
Ataxia 18 (9%) 17 (65%)
Motor deficit 11 (58%) 14 (54%)
Sensory deficit 19 (100%) 25 (96%)

Modified Rankin Score before ireatment

37 patients (37%) 2: 8 patients (30%)
4:12 patients (63%) 313 (50%)
Modified Rankin Score after treatment
15 patients (26%) 1:10 patients (39%)
2:10 patients (33%) L:11 patients (42%)
33 patients (11%) 35 patients (19%)
41 patients (5%)

Previous {reatment, . (%) 7 (36%) 20 (ThH)
Rituximab 2 (109%} 0
Chlorambucil 4 (21%) 20 (TT%)

IglV 1 (5%) e
Median time to improvement 5 mos 9.5mos p=0.03
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Anti-Myelin Associated Glycoprotein
(MAG] antibody testing positive

Rituximab 375mg/m2 IV qweek x 4 weeks

If adequate response If inadequate response

Observe, retreat 1. Bendmustine-rituximab (BR)
for relapse . Rituximab<cycophosphamide-
dexamethasone (RCD)
Incorporate bortezomib or
fludarabine with caution

Prognosis of MGUS

30%

30

25 : 26%

204 Progression
or increase

Progression only

Cumulative Probability (%)
&

0 5 10 15 20 25
Years of Follow-up

No.AaTRisk 1384 867 423 177 56 17

* 10-20% of MGUS become malignant in 10-20 years (~1%/ yr)
(Kyle et al 2002)

* 6% of 50 PN+MGUS developed haematologic malignancy
after a mean follow-up of 14 yrs (Ponsford et al 2000)
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