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Neuropathy in Monoclonal Gammopathy

Osteosclerotic Myeloma (POEMS) 50-85%
WM 30-50% '

—
MGUS 5-37%
Amyloidosis 10-20% !
Cryoglobulinemia 7-15%)| .

N —

Multiple Myeloma 3-14%
Lymphoma 2-8% | ¢ EEGTRIES N




Monoclonal Gammopathy and Neuropa
Kelly et al 1981

ny

Causes of PN In 692

patients at Mayo Clinic]

48%
52%

31%
7%
4%
3%
2%

5%

 Idiopathic
e Secondary

— Diabetes

— Inherited

— Alcohol

— Vitamin def.

— Malignancy

— Other diseases

4

N

28 patients (8%) with
idiopathic PN(4% of to-
tal PN)had monoclonal
gammopathyncluding

— MGUS 16
— Amyloidosis 7
— Multiple myeloma 3
- WM 1

— Heavy Chain Disease 1




Type and mechanisms of neuropathy In

plasma cell dyscra5|a3= >
« Mono-, multi-, cranial neuropathy & .
radiculopathyyMM, WM, LL, lymphoma)
— direct infiltration —
— nerve/root compression
— hyperviscosity
— bleeding diathesis O
— cryoglobulinemia (also ) [l o
e Symmetric polyneuropathy/f y
_ Amyloidosis (AL)(+MM) =
— Activation of VEGF(POEMS}—>: =
— Drug related toxicity (often painful) ik

— M-protein reactivity with nerve (MGUS, IgMJ\
— Unknown(MGUS, mostly IgG & IgA)




Prevalence of PN in MGUS In relation to isotype

No. of | Clinical Subclinical| Total PN
patients PN PN
Total MGUS 74 8% 8% 16%
1gG 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 (1984-200b)
PN+IgV 95 (83%)
PN+IgG 15 (13%)
PN+IgA 5 (5%)




Anti-neural reactivities of IgM Mproteins in PN

Antigens %| PNtype| Pathology Authors
MAG/SGP G/PQ| 50% S>>M Dem Latov et al 1980
(DADS-M) (Katz et al 2000)
Sulfatide 6% | S;S>M; SM | AxorDem | Pestronk etal 1991
GQ1b+Disyalo | 2% S>M Dem lyas et al 1986
(CANOMAD) (Willison et al 2000)
GD1la 3% M; M>S Dem Bollensen et al 1989
GM?2 2% M; M>S Dem llyas 1988
GM1 <2% | M: LMNS Focal Dem Latov et al 1988
(MMN) (Pestronk et al 1989)
ChS-C <2% SM Axonal Sherman et al 1983




Open issuesin anti-nerve antibody
testing In IgM related neuropathies

1. How useful are anti-nerve antibodies
iIdentifying different formef IgM

related neuropathies?

2. Are different antibodies associated w
different response to treatment?

3. What is the role of these antibodies|

thepathogenesisf these neuropathies

N

th



NEUROPATHY ASSOCIATED WITH ANTI-
MAG IgM MONOCLONAL GAMMOPATHY

Slowly progressive Distal, Acquired,
Demyelinating Symmetric(DADS)

predominantly sensory, ataxic, PN e .
often associated with arm tremor;

Estimatedprevalence of 20/100,0Q0
mostly affecting men aged 50-70 yo;

Electrophysiologicallycharacterized by
signs of ademyelinating PNwith

disproportionately increased DL
comparedto CV (reduced TLI); CB rare

Pathologicallycharacterized by 20k
demyelination,abnormally spaced
myelin lamellae by EM anijM &

complement deposits in nervéy IF




PN ASSOCIATED WITH ANTI-MAG IgM

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

MAG + (42) MAG - (26) P

Type of PN

S or S>M 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

<35 m/s 90% 23% < 0.0001

19% 27%/

Nobile-Orazio et al 1994



J.M.F. Niermeijer, MD,

Prognosis of polyneuropathy due to IgM o

monoclonal gammopathy

A prospective cohort study

Neurology® 2010;7 4:406-412

K. Fischer, MD, PhD

M. Eurelings, MDD, PhDt

H. Franssen, MD, PhD

J.H.J. Wolde, MD, PhD

N.C. Notermans, ML),
rhD

1 Poslive =140, .n=l'.'! (" ]

0 5 10
Cisease duration (years)

15

&0

10 15 20
Digaass duration (years)

- 140 pts. (72% Dem, 28% Ax, 44% MAG+) followed for 23 yrs:
- Demyelination & higher onset a(; r risk of disabiliy, MAG+, .



Anti-MAG IgM (>1/3,200) in PN+IgM

MAG GM1 GM2 GDla | GD1b [Sulfatide

Disease (NO©: 75 47 9 7 10 6

MMN (41) 12 (29%)| 4 (10%) 1 1

CIDP (57) 6 (10%) 1 1 2 (3%)

Lewis Sumner (5) 1

PN+IgA (2)

PN+IgG (23) 2 (10%)

PN+IgM(166) |75 (45%)]| 10 (6%) 3(2%) | 4(2%) | 6 (4%)

POEMS (8) 2 (25%) 1 1

Other PN (89) 2 (3%)

Unknown PN(64) 3 (3%)

Monon. mul. (9) 1

Radic-plexop.(21) 3 (14%)

MND (63) 6 (9%) | 2 (3%) 2 (3%)

Total 539

Nobile-Orazio et al.



High titers of anti-MAG IgM predict the
development of PN in asymptomatic IgM patien

ts

CLINICAL NEUROPATHY AFTER 3-12 YEARS (Mean 6)
IN 24 ASYMPTOMATIC PATIENTS WITH IgM M -
PROTEIN IN RELATION TO ANTI-MAG TITERS

Anti-MAG No. CLINICAL NEUROPATHY
titers Pats. Firstvisit Last visit
High titers 4 0 3 (75.0%)
Low titers 7 0 1 (14.3%)
Negative 13 0 2 (15.4%)
Total 24 0 6 (25.0%)

Fisher exact test: High vs. Low titers + Negative: p = 0.03529

Meucci et al 1999



Pathogenetic role of antl I\/IAG IgI\/I

1. Anti-MAG IgM are almost
invariably associated with PN |
or predict its onset ({(

2. Clinical & electrophysiological [\
homogeneous features of the &
neuropathy;

3. Pathological evidence of
demyelination and IgM &
complement deposits In nerve

4. Complement mediated nerve
demyelination induced In
animals by anti MAG IgM;

5. Improvement correlates with
reduction of ant-MAG IgM




RCT In PN& anti-MAG IgM

Plasma exchange (PE)

 Dyck et al 1991effective in IgG/IgA, not IgM MGUS

 QOksenhendler 1993 o differenceif associated with Chlorambucil
High dose Intravenous Immunoglobulina (1VIQ)

 Dalakas et al 1996effectivein 2/11 IgM (18%6) (1/9 MAG, 11%)

« Comiet al 2002VIg slightly better (p=0.05) than placebo
Interferon Alfa (IFNa)

 Mariette et al 1997Sensory improvement in 8/10 IFN-a

 Mariette et al 2000¥o difference between IFN-a and placebo

Oral CTX+ Prednisone

* Niermejier et al 2007Mlo difference in functional scales with
placebo; sensory & DL better at 6 mos

Rituximab

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




Placebo-Controlled Trial of Rituximab in [ja Saceno
I[gM Anti-Myelin-Associated Glycoprotein ||
Antibody Demyelinating Neuropathy £l
Marinos C. Dalakas, MD, Goran Rakocevie, MD, Mohammad Salajeghch, MDD, James M. Dambrosia, PhD, 'él'il'
Angelika F. Hahn, MD, Raghavan Raju, PhD, and Beverly McElroy, CNRN i
Ann Neurol 2000; 65 286-203| & ..,
 RCT on26 patientswith 4 weekly infusions °l
of Rituximab, 375 mg/m2, versus placebo | g =~ e
o After 8 months4/13 (31%) patients on -\/._,f—*
Rituximab improved by 1 point in INCAT y
score compared to 0/13 contr@s= 0.096; p EL
= 0.036 without 1 pat. with O score at entry)) | |
* Time to 10 m walk reduced in the Rituximap | ... . :
group (p = 0.042); 8 prtsnes
* IgM reduced at 8 month by 34% and anti- i : |7
MAG by 50%in the Rituximab group i: —
e Rituximab was the first drug shown to be E[j_ ] [~ 1
effective in some anti-MAG patients.. I T R




A RANDOMIZED CONTROLLED TRIAL OF RITUXIMAB

IN DEMYELINATING NEUROPATHY ASSOCIATED
WITH ANTI-MAG IGM GAMMOPATHY (RIMAG STUDY )

Léger J-M1, Viala K1, Bombelli F1, Nicolas G2, Créange A3, Vit J-M4, Pouget

J5, Preux P-MG6; for the RIMAG Trial Group (France and Switzerland).

Randomized double-blind controlled study wiRhuximab (4 weekly
Infusions of 375 mg/m2) (26 patients) Wscebd28 patients);

54 pts with PN & anti-MAG IgMin 9 centres in France & 1 in Switz-
erland. INCAT sens. score (ISS4, VAS score >4, ataxia scor@.

Primary outcomeChange of ISS between baseline & 12 mos.
Secondary outcomalisability Hughes score, MRC, self-evaluation !

7 patients did not complete the tr{élwith Rituximab and 1 placebo).

47 patients (20 rituximab, 27 placebo) eligible for final analysis

After 12 months, no difference in mean ISS variation betwe
Rituximab (1.3+ 3.0) & placebo (1.0 + 2.8)ore pts under Rituximak
Improved in Hughes scale (20 vs 0%) and self ev. scale (26.3)vs 4

S5C.

o —

Rituximab was not effective on primary outcome

%



Rituximab for polyneuropathy with IgM monoclonal
gammopathy

J M F Niermeijer," M Eurelings,' H L Lokhorst,? W-L van der Pol,' H Franssen,’

J H J Wokke,' N C Notermans' _
J Neurol Neurosurg Psychiatry 2009 80; 1036-1039 |

e Prospective open label trial

o 17 ptswith PN & IgM MGUS (6 anti-MAG +)
Rituximab 375 mg/sg/week x 4 weeks
Follow-up 12 months (12-30 mos)

e Qutcome:
» ODSS: 2/17 (12%) improved,1 (6%) deteriorated
» MRS: 5/17 (30%) improved
» MRC: 4/17 (25%) improved >5%
» SSS: 9/17 (53%) improved >5%,4 (25%) worse
» ODSS or MRC: 6 (35%) improved

Rituximab appeared to be as effective and better
tolerated that CTX +Prednisone or Fludarabine




Longterm effect of Rituximab in anti-MAG

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

« CD19+ B cell undetectableat 1 month & in 8 at 1 year
The benefit of rituximab lasted 24 months in 80% & 36

10 patientswith 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 followup
8/10 maintained or furtherimproved 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

months in 60% of responding patients




Anti-neural reactivities of IgM Mproteins in PN

Antigens %| PNtype| Pathology Authors
MAG/SGP G/PQ| 50% S>>M Dem Latov et al 1980
(DADS-M) (Katz et al 2000)
Sulfatide 6% | S;S>M; SM | AxorDem | Pestronk etal 1991
GQ1b+Disyalo | 2% S>M Dem llyas et al 1986
(CANOMAD) (Willison et al 2000)
GD1la 3% M; M>S Dem Bollensen et al 1989
GM?2 2% M; M>S Dem llyas 1988
GM1 <2% | M: LMNS Focal Dem Latov et al 1988
(MMN) (Pestronk et al 1989)
ChS-C <2% SM Axonal Sherman et al 1983




RESULTS: Sulfatide >1/16,000 (ELISA)

Abs| MAG GM1 GM2 GDla GD1b Bulfatide
Diseases 75 47 9 7 10 6
MMN (41) 12 (29%)]| 4 (10%) 1 1
CIDP (57) 6 (10%) 1 1 2 (3%)
Lewis Sumner (5) 1
PN+IgA (2)
PN+IgG (23) 2 (10%)
PN+IgM(166){ 75(100%)| 10 (6%) 3(2%) | 4(2%) |6 (100%
POEMS (8) 2 (25%) 1 1
Other PN (89) 2 (3%)
Unknown PN(64) 3 (3%)
Monon. mul. (9) 1
Radic-plexop.(21) 3 (14%)
MND (63) 6 (9%) | 2 (3%) 2 (3%)

Total: 539

Nobile-Orazio et al 2008



RESULTS: SULFATIDE *

PN+IgM (4%+) vs other PN (0%+): p <0.0005
PN+IgM vs 103 pts with IgM no PN (0%+): p <0.025

Sensitivity Specificity PPV G

Diagnostic values for PN+IghMmong total PN pts

>1/16,000 4% 100% 100% +69% 4
b 8,000 4% 98% 43% +12%

Diagnostic values for PBmong total IgM Mprotein pts

P

T
~_ 4% 100% 100%  +38%

* 6 patients with titer >1/16,000 (including 4 also MAG+)



Clinical and electrophysiological features|of

patients with high anti-sulfatide IgM

Median| i = 8

Hem. |Ab Clinical

Dis Titer CV
IgMI, |512000| SM, NR
MGUS ataxia

IgMI, 512000 M 10
NHL

IgMk, |[512000| SM, 35
MGUS ataxia

IgMI, |32000 | SM, 20
MGUS ataxia

IgMk, 32000 | SM, 34
MGUS ataxia

Carpo et al , J Neurol Sci 2000




Anti-Disyalo Gangliosides (GD1b, GQ1b) IgM

Abs| MAG GM1 GM2 GDla GD1b | GQlb*
Diseases 75 47 9 7 10 4
MMN 12 (29%)| 4 (10%) 1 1
CIDP 6 (10%) 1 1 2(3%) | 2(8%)
Lewis Sumner 1
PN+IgA
PN+IlgG 2 (10%)
PN-+igM 75(100%)| 10 6%) | 1 3 (2%) @/o) D
POEMS 2 (25%) 1 1 1 1
Other PN 2 (3%)
Unknown PN 3 (3%)
Mononeur. mul. 1
Radicoloplexop. 3 (14%)
MND 6 (9%) | 2 (3%) 2 (3%)




Bron (2001), 124, 1968-1977

The clinical and laboratory features of chronic 18 patients
sensory ataxic neuropathy with anti-disialosyl IgM 14 M, 4 F
antibodies Age at onset:
I Ford A Halo.1 S, Remasd % . A, K 5. Pontonh M. Reukert A Suct 01 Somm 28-72 (M: 33)
W. Schady.” P. K. Thomas,” A. I. Thompson,” 1-M. Vallat'? and J. Winer®
Chronic
Ataxic 10 substantial
Neuropathy (S>>M): i
— . . . GM2
Motor impairment: 14 none or mild
Ophtalmopleqgia: 6 GD3
Demyel. EMG 11 Al
M -protein (IgM MGUS) Z¥ |
Agglutinins (cold): 9 GT1b -
GQ1b -

Dysialosil antibodies: allby def.)

Therapy: 9/13responded to | VIg
(Attarian et al INNP 2010)




Anti-nerve antibody in IgM related
neuropathies

Testing for anti-nerve antibodies in IgM related
neuropathies helmlentifying specific clinical forms
of the neuropathyharacterizing their prognosiand
defining their most effective therapy

Even if the specific pathogenetic role of these
antibodies in the neuropathy is not always defined,
their finding support the hypothesis that the
neuropathy is immune mediataad help explaining
thehigher prevalence of neuropathy in Ighln

IgG or IgA monoclonal gammopathies.




Neuropathy and IgG MGUS

Pats. No. | Clinical PN| Subclinical PN| Total PN
gM 26 15% 15% 31%
gG 34 3% 3% 6%
gA 14 7% 7% 14%
Patients with PN+MG observefl
at our Institute in 1984-2000

PN+IgM 95 (83%)

PN+IgG 15 (13%)

PN+IgA 5 (5%)




Clinical and electrophysiological
features of PN+IgG MGUS

Reported Type of progression  ENG classification

patients relaps/remitt progressive Demx Mixed

205 54 127 94 65 13
Pats No. CIDP-like Axonal PN
(Authors) | (M>S/S>M/SM)|  (SMor S)

17 10 7
(Di Troia 1999) (7/2/1) (5/2)
14 5 9

(Hermosilla 1996) (0/0/5) (4/5)




Response to Immune therapie

jin

PN+I1gG MGUS
Responders Therapy
CIDP-like 54/67 Steroids, 1VIg, PE
(81%) (Immunosuppr.)
Axonal PN 7134 Steroids, IVig, PE
(21%) (Immunosuppr.)




Immunological findings in 91
patients with PN+1gG MGUS

No. of Site/Reactivity
patients
lgG deposits in 6 Myelin (2), endoneuriumny
nerve vasa (1), light chains in
small vessels(3)
Anti-neural IgG 9 Nerve myelin (2), vessel

reactivity

(1), Schwann cells (1),
MAG (3), 68kD NF (1),

S

GQ1b (1)




Time relationship between 1gG

MGUS and PN
CIDP like Sensory
(10) axonal (7)

MGUS bef. PN 0 2
(time interval) (6 mos, 9 vyrs)
PN bef. MGUS 8 2
(time interval) (6.8 yrs,1-18 yrs) (1 & 8 yrs)
PN = MGUS 2 3
Other causes 0 3
for PN




Neuropathy and IgA MGUS

Pats. No.| Clinical PN Subclinical PN| Total PN
gM 26 15% 15% 31
gG 34 3% 3% 6%
gA 14 1% 1% 14%

Patients with PN+MG observelj

at our Institute in 1984-2000

PN+IgM 95 (83%)
PN+1gG 15 (13%)
PN+IgA 5 (5%)




Clinical and electrophysiological
features of PN+IgA MGUS

Clinical impairment

ENG classification

Sor M or
Patients [No| S>M| SM | M>S | Dem| Ax | Mixed
Reported| 28| 5 18 3 4 7 17
Our 6 1 3 2 2 2 2




Polyneuropathy (100%
— SM, D>A, CIDP-like, severe

Organomegaly (80%)
Endocrinopathy (70%)

M -protein (75%) |

— (50% IgG50%IgA;mostlyA)

POEMS syndrome

Skin changes (909%)

osteosclerotic myel.  (80%)

ymphadenopathy ~ (40%) | - -

OOOOO

peripheral edema (30%)
ascites (10%)

high CSF proteins (100%

Serum VEGF levels




Myelin Widenings and
MGUS-IgA: An
Immunoelectron
Microscopic Study

Jean-Michel Vallat, MD,* Frangois Tabaraud, MD,*
Philippe Sindou, PhD,* Pierre-Marie Preux, MD,*
Antoon Vandenberghe, PhD,t and Andreas Steck, MD#

Ann Neurol 2000; 47:808-11 | R
72 y.0 man; Jeien

- 1 year progressive paresthesias,

| sensation & ataxia; |
* [gAN MGUS (1,240 mg/dl);
* SCV (m/seq: LL 10-21 e
* Deposits of IgA “& C3d in nerve_ c




NEUROPATHY AND MGUS

SUMMARY

In patients withigM MGUS there is consistent
evidence for a pathogenetic role of thepkbtein in the

neuropathy, particularly when directed against MAG|

sulfatide or gangliosides. Despite these evidences, t

he

efficacy of iImmune/cytostatic therapies in these patients

still remains to be adequately confirmed.

In patients withgG MGUS there s little evidence

to support a primary pathogenetic role of thephdtein in
PN. Immune therapies are however often effective I
patients with a CIDP-like presentation

L

The few reports on PN anndA MGUS and the
heterogeneous findings do not allow conclusions on
pathogenicity of this association and on the efficacy

he
f

Immune therapies. These should be considered only| in

patients with some evidence of anti-nerve reactivity
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COLLABORATION

Treatment for IgG/IgA paraproteinaemic PN

_ Allen D, Lunn MPT, Niermelier J, Nobile-Orazio
THE COCHRANE The Cochrane Library 2007, Issue 1

=

Reviewers’ conclusion:

One RCT with 18 participants revealed a modest short-tern
benefit of plasma exchange in IgG or IgA paraproteinaemic
over a short followup, when compared to sham exchange. F
other trials were identied but these were not RTUIE evidence

from randomised controlled trials for the treatment of IgG or

IgA paraproteinaemic PN Is currently inadequate.

Observational or open trial data provide limited support for |
use of treatments such as plasma exchange, cyclophospha
combined with prednisolone, 1VIg and corticosteroids. Thes
show potential therapeutic promise but the potential benefit

—

PN,
-our

he

mide
=
S

| gumn o

must be weighed against adverse effects.




RESULTS: MAG *

PN+IgM (45%+) vs other PN (0%-+): p <0.000001
PN+IgM vs 103 pts with IgM no PN (7%-+): p <0.00001

Sensitivity Specificity PPV G

Diagnostic values for PN+IghMmong total PN pts

45% 100% 100%E

Diagnostic values for Pmong total IgM Mprotein pts

//,
45% C 93% 91% +29%
w

* 75 patients with titer >1/3,200




RITUXIMAB (a-CD20 MAB)
IN PN AND ANTI-MAG IgM
Renaud et al 2003 Muscle Ner

* 9 ptswith PN & ant-MAG

* Rituximab375mg/m2/wk x 4
* B cellsdecreased in all

e IgM | In all by 35% to 82 %
* Anti-MAG | by > 50% in 8/9

*NDS1In6(<5in4,>101n 2
.11 (16), 2 =

drieessy

e Ulnar MCV 1t by >10% in 7

Anti-MAG antibodies
as % of baseline




THERAPY OF NEUROPATHY AND ANTI-MAG IgM

No. No (%)
Therapy treated improved Patient pa3 .
St g — " sl g
Plasmaexchange 80 36 (45%) v :| -\\"’4 ’
Chlorambucil 78 31 (40%) -
Steroids 46 18 (39%) « Dbty ©
Cyclophosphamide 38 18 (47%) ek \ﬁ
IVIig 45 8 (18%) !
Interferon o 32 9 (27%) || werimme®
Fludarabine 27 14 (52%) * ool /
5/16 (31%) in one trial v
Rituximab 16 10 (62%) ||swocm:
double dose 8 4 (50%) ;:ﬂ .;: - "
Cladribine | 1 1 oy |_|—f‘\—\_‘r1_ |
Other therapies 7 1 (14%) R T
Total patients 378 150 (40%)




Anti-neural | gM antibodiesin PN+IgM

Abs| MAG GM1 GM2 GDla | GD1b | Sulfatide
Disease (NO©: 75 47 9 7 10 6
MMN (41) 12 (29%)| 4 (10%) 1 1
CIDP (57) 6 (10%) 1 1 2 (3%)

Lewis Sumner (5) 1

PN+IgA (2)

PN+IgG (23) 2 (10%)

PN+IgM(166) | 75 (45%)| 10 (6%) 1 3(2%) | 4 (2%) | 6 (4%)
POEMS (8) 2 (25%) 1 1 1

Other PN (89) 2 (3%)

Unknown PN(64) 3 (3%)

Monon. mul. (9) 1

Radic-plexop.(21) 3 (14%)

MND (63) 6 (9%) | 2 (3%) 2 (3%)

Total 539

Nobile-Orazio et al.



Response to Immune therapies In
patients with PN + 1§ MGUS

Responding/

Authors treated Therapy

Bosch et al. 1982 0/1 Steroids, PE, Azathioprine
Hemachudha et al 1989 1/1 PE

Yeung et al. 1991 3/3 Steroids (1+I1S)
Simmons et al. 1993 3/3 Steroids (1 +IVIQ)
Farrer et al. 1996 1/1 Steroids (PE uneffective)
Ponsford et al. 2000 0/1 nk
Mehndiratta et al 2004 1/1 Steroids

Our series 0/4 Steroids

Total 9/15



Response to Immune therapies in PN+IgG MGUS

No. of No. responding

Authors Pats. Demyel. Axonal Therapy
Contamin 1976 1 1/1 Steroids

Read 1978 3 2/3 Steroids (1+1S)

Noring 1980 2 1/1 Steroids

Dalakas 1981 7 4/4 IS (3 +steroids)

Bosch 1982 1 1/1 Steroids+IS+PE

Fineman 1990 1 1/1 PE

Yeung 1991 11 4/5 Steroids (1 + 1S, 1+ IS & PE)
Waterston 1992 1 1/1 IS

Moorhouse 1992 1 0/1 Steroids

Bleasel 1993 5 5/5 Steroids+IS, PE

Notermans 1996a 11 0/3 Steroids +1S

Notermans 1996b 5 4/5 Steroids +IS

Hermosilla 1996 14 4/4 0/3 IVIg(1+1PE,2+1S)/Sterog{1+IS)
Gorson 1997 16 15/208 3/128  Steroids, PE, IVIg,

Di Troia 1999 17 6/8 1/3 Steroids,PE,IS,IVIg/Sterdss
Ponsford 2000 8 6 Steroids (5)

Gorson 2002 20 517 3/13 IVIg

Total 124 54767 7134

(81%) (21%)




: : : . (

Immunological findings in PN + IgG MGUS
No. lgG deposits in nerve/

Authors pats. IgG anti-neural reactivity

Dalakas et al 1981 7 Light chain deposits on blood vessels in3

Sewell etal 1981 1 IgG deposits/reactivity with nerve myelin

Bosch etal 1982 1 lgG deposits on myelin sheaths

Fazio etal 1992 3 IgG reactivity with 68kD neurofilaments

Moorhouse et al 1992 1 IgG deposits on endoneurium/vasanervorum

Bromberg etal 1992 17 lg reactivity with MAG in 2

Bleasel etal 1993 S lgG reactivity with myelin/Schwann/vasa in 3

Vrethem et al 1993 3 IgA reactivity with MAG in 1

Di Troia et al 1999 17 Ig reactivity with various neural antigens in 7*

Ponsford et al 2000 11 No anti-neural reactivity in any

Eurelings etal 2001 25 Anti-GQ1b Igin1

Total 91 IgG depositsin 3

lgG reactivity in 5

* A similar reactivity found in 13/35 patients with IgG MGUS withouieuropathy



POEMS syndrome: diagnostic criterié

|

e Major criteria:
— Polyneuropathy
— Monoclonal plasma cell cell proliferative dis.
— Sclerotic bone lesions
— Castelman disease
— VEGF elevation

e Minor criteria:
— QOrganomegaly(hepatosplenomegaly or lymphadenopathy)
— Edemaledema, ascites, pleural effusion)

— Endocrinopathyadrenal, thyroid, pituitary,
gonadal, paratiroid pancreatic)

— Skin changegHyperpigmentation, hypertri-
chosis, plethora, hemangiomata, white nails)

— Papilledema
— Thrombocytosis/polycythemia,

Dispenzieri et al. Blood 2006



Neuropathy and Monoclonal Gammopat

Malignant monoclonal gammopathies

— Multiple myeloma(overt, smoldering, etc)
Plasmocitomadplitary, extramedullary

— Malignant lymphoproliferative diseases:
« Waldenstrom’'s macroglobulinemia
e Malignant lymphoma
e Chronic lymphocytic leukemia

— Heavy chain diseases

— Amyloidosis (AL) Primary, +myeloma

Monoclonal gammopathy of undetermined
significance (MGUS)

- Hm e

(M K A M A




Prevalence of neuropathy Iin patients
with IgM monoclonal gammopathy

Diagnosis No. | No. with PN| % with PN
studied
IgM MGUS 31 14 45%
WM 24 38 33%
WM 10 4 40%
Total IgM 65 26 43%
19 clinical PN | 29% clinical PN

Baldini et al 1994



Induction of experimental ataxic sensory neuronopathy in cats by
immunization with purified SGPG

A.A. llyas **, Y. Gu?, M.C. Dalakas ®, R.H. Quarles °, S. Bhatt *

1. Four cats immunized with SGR

developed high titers of anti-
MAG/SGPG IgM antibodies.

2. All four cats developedinical
signs of sensory and motor
neuropathyithin 11 months
from iImmunization.

3. Pathology revealegensory
ganglionitis with inflammatory
Infiltrates In DRG No nerve or
root pathology.

J Neuroimmunol 2008, 193:87-9
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Predictors of response to rituximab in patients with
neuropathy and anti—myelin associated
glycoprotein immunoglobulin M

Luana Benedetti!, Chiara Briani2, Marina Grandis, Tiziana Vigo',
Marco Gobbi?, Elisabetta Ghiglione', Marinella Carpo®, Dario Cocito®,
Christina M. Caporale®, Maria P. Sormani’, Giovanni L. Mancardi’,
Eduardo Nobile-Orazio®, and Angelo Schenone’

e 13 ptswith PN+anti-MAG

8 pts (62%) improvedin
INCAT sens.& MRC score
& 7 (54%) in disabillity.

e Improvement correlated
with lower anti-MAG at
entry and followup.

Antibody reduction below
a critical level may be
necessary to achieve

Al anti-MAG baseline (log scale)

JPNS
2007,
12:102-7
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Worsening of neuropathy under Rituximab

1 patientwith WM had acute worsening of pre-existing
neuropathy consistent witiBS during therapy with
Rituximab and fludarabine (Noronha et al 2006)

1 patientwith NHL in complete remission develop&BS
during Rituximab maintenance theraf@armona et al 2006)

1 patientwith NHL developedGBS soon after combined
CHOP andRituximab therapy(Terenghi et al 2007)

3 patientswith neuropathy with anti-MAGBroglio et al
2005; Renaud et al 2008} -ganglioside(Rojas-Garcia et al
2003)IgM M-protein hadsevere worsening of neuropathy
within one month after treatment with Rituximab.

1 patientwith WM & mild sensory PN evolved into severe
vasculitic mononeuritis multiplex with conversion of type |
to Il cryoglobulin duringRituximab (Mauermann et al 2007)




2010 EFNS/PNS PDN GUIDELINES

Good practice points for treatment of IgM PDN

1. In patientswithout significant disabllitythere is no
evidence that iimmunosuppressive/modulatory treatmer
beneficial. Patients may be offeredatment for tremor
and paresthesia, and reassurdhaesymptoms are unlike
to worsen significantly for years

2. In patientswith significant chronic or progressive disabilit
Immunosuppressive/modulatory treatment may be
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consideredalthough none are of proven efficacy. IVIg or

PE

repeated treatments may be required. To achieve longer-term

may be considered, but benefit may be short term arJde

benefit, clinicians have useitluximab, cyclophospha-mid
with prednisolone, fludarabine, and chlorambucil. All
remain unproven and all have riskfich must be balance

d

against any possible benefits.

JNNP 2010; 15: 1€-19¢



PN associatedvith anti-Sulfatide IgM

Authors, vears

Pestronk et al, 1991
Lopate et al, 1997

llyas et al, 1992
Quattrini et al, 1992
Nemni et al, 1993

van den Berg et al, 1993
Eurelings et al, 2001

Nobile-Orazio et al, 1994
Carpo et al, 2000

Petratos et al, 2000
Erb et al, 2000

Dabby et al, 2000

Clinical presentation of PN

S (Pan or SF), S>M, SM

NK (PN)
S, SM
S

S, SM

SM

SM

S, SM

S (Pan or SF), SM

+/- IgM-M

+ anti-MAG IgM

+/- anti-MAG/SGPG IgM

+/- IgM-M

+/- IgM-M

Pathology
Axonal Demyelinating
Normal
Demyelinating
Axonal Demyelinating
Axonal
Axonal Demyelinating
Demyelinating
Demyelinating
Axonal
Axonal Demyelinating

Normal



Polyneuropathy syndromes associated
with serum antibodies to sulfatide and
myelin-associated glycoprotein

A. Pestronk, MD; F. Li, MD; J. Griffin, MD; E.L. Feldman, MD; D. Cornblath, MD: J. Trotter, MD;
5. Zhu, MD; W.C. Yee, MD; D. Phillips, MD; D.M. Peeples, MD; and B. Winslow, BS

8 patients (2 with IgM | 1
MGUS) with chronic S or .
S>M, mostly axonal PN |

il

Neurology 1991
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Multifocal Motor Neuropathy

Rare disordecharacterized by: eo—r
nar nerve

e progressive, predominantly ; o=

Exam. Date: 12 HAR D

distal, multineuropathic limb
weaknessusually more
pronounced in the arms;

 minimal orno sensory loss

« multifocal persistent parti
motor condgtion bloc

* Frequent (30-50%) associatior
with anti-GM1 IgM antibodies

e 80% of patientsrespondtolg




NEUROPATHYASSOCIATED WITH IgGMGUS

SUMMARY

» In patients with &IDP-like neuropathy the

detection of IgG MGUS does not justify a

different clinical classification or a different
therapeutical approach from CIE)P

»  The old age and frequent presence of othe
possible causes for the neuropathy In patients
sensory or sensorimotor axonal neuropathy &

1
with
\nd

lgG MGUSmay be consistent with a coincidental

association, ang probably not sufficient per se

to

warrant the use of iImmune therapies.




Immunological findings in PN+l MGUS

Authors No. Ig neural reactivity/deposits in ne

Dhib-Jalbut 1986 1 IgA anti-endoneurium by IIF and to several
myeloma protein bands by immunoblot

Bailey 1986 1 Myelin and endo-perineurial deposftigA

Nemni 1991 3 IgG to 68kD NF/axonal deposits of IgG

Farrer 1996 1 Polyclonal IgA anti-LM1 & IgM anti-Ma

Vallat 2000 1 WML with myelin deposits of IgA andB&

Mehndiratta 2004 1

Myelin deposits of IgA

Ponsford 2000 1 No anti-neural reactivity
Eurelings 2001 2 No anti-neural reactivity

Our series 14 No IgA reactivity in 14/no IgA depedn 1
Total 25 IgA deposits in 3

anti-neural Ig in 6 (1 IgAV)

rve



NEUROPATHYASSOCIATED WITH IgAMGUS

SUMMARY

The very small number of reported patients with PN
and IgA MGUS and their etherogeneous clinical
presentatiomlo not permit to establish a clinical
phenotype for this PN

Even if anti-neural reactivity or endoneurial deposits
of IgA M-proteins and response to immune therapy
have been occasionally reported suggesting, at least in
some patients a possible immune pathogenesis for the
PN, In our opiniorthe mere finding of IgA MGUS
In a patient with PN is not sufficient to support the
Immune pathogenesis and therapy for the PN




LONG-TERM PROGNOSIS OF PN& ANTI-MAG IgM
(Nobile-Orazio et al, Brain 2000)

Al entry At last follow-up
No. of patients (M/F): 26 (22/4) 25 (96%)
Mean age at PN onset 61.2 (42-78) 73.3 (58-84)
Years of follow-up: 8.5 (2-13)
Mean years from PN onset 3.4 (0-10) 11.8 (3-18)
Median Rankin score 1 (0-3) 2 (1-5)
Walk+support/or unable/tremor 2/0/0 6/1/5
Total disabled (Rankin>2): 2 (8%) 11 (44%)

Patients deceased:

(24%at 10 yrs;
50%at 15 yrs)

8(32%)
6% at 10,33% at 15 yr)




