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Efficacia, sicurezza e tollerabilita dei Mabs
Nelle malattie autoimmuni del Sistema Nervoso Centrale
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Outline

* MAbsin MS and NMQOSD: efficacy
* MAbsin MS and NMOQOSD: safety

* MADbs in CNS disorders: beyond autoimmune diseases
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Outline

* MAbsin MS and NMQOSD: efficacy
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Mabs in MS

e Natalizumab
 Alemtuzumab
e  Anti-CD20 (Ocrelizumab,

Ofatumumab, Ublituximab,
Rituximab)

S1P modulators

Bind S1P receptor subtypes
on lymphocytes

Sequester lymphocytes
| in lymph nodes

to have other direct effects
R e

Interferons
Glatir
Fumarates

Mechanism unknown

Can cross blood-brain barrier
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MADbs in MS — efficacy

2 = NEDA-1&2
MS Disease Activity Clinical activity
Rapidly-evolving
severe
- Fingo/Dac/Clad
Highly-active A

lFN-BIGAi‘I’edIDMF

& =
AMgve Watchful waiting
Conventional step-care
Inactive “Treatment Ladder’

NEDA = no evident disease activity, NEDA-2 = clinical only {refapse free and progression free); NEDA-3 = clinical and focal MR activity; NEDA-4/5 = clinical and focal MRI activity free and normalising brain atrophy loss & normalisation of CSF
neurofilament levels. IFN-f = interferon-beta; GA = glatiramer acetate; Teri = teriflunomide; DMF = dimethyl fumarate; Fingo = fingolimod; Nz = natalizumab; Az = alemtuzumab; Dac = dadizumab, Cad = oral cladribine, Ocr = ocrelizumab

TS Giovannoni G, Curr Opin Neurol 2018 £ D QCIL > Qi wwforumriskmanagament.t
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MADbs in MS — efficacy

THERAPEUTIC ADVANCES in

Neurological Disorders

Review

Beyond lines of treatment: embracing early
high-efficacy disease-modifying treatments
for multiple sclerosis management

Celia Oreja-Guevara'’, Sergio Martinez-Yélamos'., Sara Eichau,

Miguel Angel Llaneza, Jesis Martin-Martinez, Joaquin Pefia-Martinez,
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Maria Eugenia Marzo-Sola, José Maria Prieto, Maria Luisa Martinez-Gineés,
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BrownJ etal JAMA 2019

Harding K et al JAMA Neurol 2019

Buron MD et al. Neurology 2020

He A et al. Lancet Neurol 2020

laffaldano P etal. TAND 2021

First DMT:

* fingolimod, alemtuzumab, or
natalizumab (n=235);

* Injectables (n=380)

Early Intensive Therapy (EIT) (n=104)
vs Escalation (ESC) (n=488)

Initial treatment with High efficacy
DMT (n=194) or medium efficacy DMT
(n=194).

Rituximab, Ocrelizumab, MTX,
Alemtuzumab, or Natalizumab either
0-2 years (early) (n=213) or >4 years
(late) (n=253) after clinical disease
onset.

Early Intensive Therapy (EIT) (n=363)
vs Escalation (ESC) (n=363)

5.8 years

Time to SP conversion (data-driven
definition)

Up to 6.9 years (mean for ESC group)

5-year change in EDSS.; time to
Sustained Accumulation of Disability
(SAD).

4 years

Time to 6-month confirmed EDSS
worsening and to first relapse

7.8 years

EDSS at 6 to 10 years and cumulative
hazard of confirmed disability
progression

8.5 years

Disability trajectories at 10 years by
using longitudinal models

="

s .
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Initial treatment with fingolimod,
alemtuzumab, or natalizumab was
associated with a lower risk of
conversion to SP than initial
treatment with injectables.

Mean 5-year change in EDSS was
lower in the EIT group than the ESC
group.

EIT better than ESC to reduce the
risk of reaching SAD.

Initial therapy with high efficacy
DMT was associated to a lower risk
of confirmed disability worsening
and a first relapse.

High-efficacy therapy commenced
within 2 years of disease onset is
associated with less disability after
6-10 years than when commenced
later in the disease course.

EIT strategy is more effective than
ESC strategy in controlling disability
progression over time.

Key message:

» Early initiation of highly effective therapy may provide more benefit
than an escalation approach
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\ // Current arguments for early use of heDMTs
The overall safety profile of Early use of heDMTs have Some patients have disease In general, heDMTs are

novel heDMTs was shown greater reductions in progression in the following associated with lower work
comparable to meDMTs in clinical and radiological years after diagnosis; absenteeism and higher
short-term head-to-head activity and a lower risk of increasing availability and productivity; their early use
clinical trials. Long-term disease progression and understanding of biomarkers could result in overall
risk-benefit ratio of heDMTs disability; meDMTs in enhance the ability to cost-effectiveness and
is uncertain but might be patients with active disease predict the disease course healthcare system
more favorable when or poor prognosis factors are sustainability
initiated at a younger age associated with accelerated

disability progression

Disease

Safety Efficacy i Costs
Classical arguments for the escalation approach
Safety concems with heDMT Since meDMTs have an Sometimes predicting Overall, meDMTs are less
should drive decisions on acceptable efficacy with low whether a patient will expensive than heDMTs,
treatment strategy; meDMT safety concerns, all patients experience a severe or imposing a lower cost to
have a better safety profile should start with meDMT. benign disease course is payers
than heDMT, and long-term  HeDMTs should only be used difficult; cautious escalation
safety of early heDMT is after a suboptimal response to  approach to balance efficacy
scarce meDMT that justifies taking
the risks

TS Oreja-Guevara C et al, TAND 2024 0O X €=
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Mabs in NMOSD

Anti-CD20 (Rituximab)

Anti-CD19 (Inebilizumab)

Anti-IL6R (Satralizumab, Tocilizumab)
Anti-C5 (Eculizumab, Ravulizumab)
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use or studied in randomized,

. cD19 CDl9\/BF\e"
controlled trials for the treatment of , -
NMOSD* '. | D20 Rituximab

> IL-6 \""/\iy \/

7
A :}(\ ' receptor

b
' AQP4 ’)i‘fik

Monoclonal antibodies currently in
Plasmablast

Complement

Inebilizumab

Eculizumab

- Astrocyte

Tocilizumab

Satra]izumab

O
\ c5a({,C5b

Adapted from figures in Papadopoulos M et al. Nat Rev Neurol. 2014;10:493-506; Pittock SJ, LucchinettiCF. Ann N Y Acad Sci. 2016;1366:20-39;
Weinshenker BG, Wingerchuk DM. Mayo Clin Proc. 2017;92:663-679.
Illustration created in BioRender.com.
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MADbs in NMOSD — efficacy

INEBILIZUMAB

Vi

o | S
T ‘1_ . R i TSP
time to relapse LR RTX
\;ﬁ; N L I B }
) L ©
4 ! MMF

° :H4 EP %H_’_H_ RTX <

LS | T T rE——

“L‘.L‘.-_.’“*H“: ) +
S Bl o AZA
° | 5 MMF

i ”L ek
t
I | 3 time to severe relapse
AZA
o~ | o~
o o
Azathioprine (N=49) Azathioprine (N= 49 )
=== Mycophenolate Mofetil (N= 34 ) ---= Mycophenolate Mofetil (N= 34 )

Log-ranktest P= 0.02 Ritindmab (N=55) Log-rank test P<.001 = Ritwdmab (N=35)

b e
T T T T T T T T T
0 20 40 60 €0 100 0 20 40 60 80 100

Time (months)

Time (months)

Probability of no attack

0-8 1

0-6

0-4-

0-2

10 _M
R, %

L_*_

HR 0-227 (95% Cl 0-121-0-423); p<0-0001

Inebilizumab 0-876 :
= —— i

Placebo 0-566 ! b

| [ [ [ | [
29 57 85 113 141 169

Time (days)

T
197

|
225

Hye Jeon et al, MSJ 2016

Cree B et al, Lancet 2019
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SATRALIZUMAB

Percentage of Patients Free

from Relapse

100

80+

40

20

Freedom from Relapse among 55 AQP4-IgG-Seropositive Patients

Base- 12 24 36 48
line

Cl, 0.06-0.75)

96 120

Time to Relapse (wk)
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MADbs in NMOSD — efficacy

ECULIZUMAB e RAVULIZUMAB

Percentage of Patients Free
from Relapse

100-Te- i N N .
90 LL] 197.9 196.4 196.4 Eculizumab
80 r | | t
i M ! ! |
70 b 1632 ‘ l
60 L_'ﬂl-H———-+— : !
! ] '51.9 i
50 ! _‘___"‘T_]_‘__‘_ 145.4
40 | \ i Placebo
1 I I
30- ! 1 1
201 Hazard ratio for relapse, 0.06 (95% Cl, 0.02-0.20) i
104 P<0.001 i i i
0 T T T } T T T } T T T t T T T T ™1
0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204211

Weeks since Randomization

Proportion of relapse-free patients

1.0+

oo

o

IS

~N

0

| 83%

55%

Placebo (n=23)
Satralizumab (n=41)

41 41

HR 0-26 (95% C10-11-0-63)

+ Censored

Baseline

12 24 36 48

72

96 120

144

168

192

216

Traboulsee A et al, Lancet Neurol 2020; Yamamura T et al., NEJM 2019

Proportion of patients

free from relapse (%)

1004
904
80
704
60+
504
40+
304
204
10

0

1
1

First adjudicated on-trial relapse (primary endpoint)

100 100

]
63.2

Hazard ratio for relapse, 0.014 (35% CI, 0.000 to 0.103)

Log-rank p < 0.0001

}
100 Ravulizumab

%
51.9

—_—

Placebo

0

T T
12 24

T T T T T
36 48 60 72 84
Time in study period (weeks)

v
9%

Pittock S et al, NEJM 2019; Pittock S et al. Ann Neurol 2023
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* MAbsin MS and NMOQOSD: safety
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PML risk — natalizumab

Drug

Belatacept
Belimumab
Brentuximab vedotin
Cyclosporine
Dimethyl fumarate
Efalizumab
Fingolimod

Ibrutinib

Mycophenolate mofetil
Natalizumab
Obinutuzumab
Ocrelizumab
Ofatumumab
Rituximab

Ruxolitinib
Sirolimus

Tacrolimus
Vedolizumab

Indications

Kidney transplantation
SLE

Hodgkin lymphoma
Transplantation

RRMS

Psoriasis

RRMS

CLL, mantle cell
lymphoma, marginal zone
lymphoma, WM, cGVHD
Transplantation

RRMS

i

RRMS, PPMS

CLL

CLL, non-Hodgkin
lymphoma, RA, WG, MPA
Myelofibrosis
Transplantation
Transplantation

UC, Crohn’s disease

Cortese | et al, Nat Rev Neurol 2021 £ DQE] > ) www-forumrisk

HIV

Other (<1%)

MS disease-modifying drug (<5%)

* Transplant recipients

* Rheumatological disease <10%
* Primary immunodeficiency

» Sarcoidosis

Haematological malignancy (~10%)

<
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PML risk — natalizumab

Positive JCv Index Positive JCv Index
No immuno-suppression Previous Immuno-suppression

STRATIFY INDEX Value

I |

.
() (owes ) [ o
J
4 l \ [ I N\ [ I N S
Conditional probability Conditional probability Condttional probability Conditional probability
NTZteraphylenght | #/1000patients ) {  #/1.000patients | {  #/1000patients | #/1,000 patients
ont) ——T—— T T T ——
112 0.01(0.00:0.04) 0.1(0.00.2) 0.2(0.00.5) 04(0.0-23)
1324 0.06 (0.00-0.16) 03(0.0:0.6) 1.0(0.317) 05(0.0-26)
253 | 02(0.0-04) 08(0.1-1.6) 28(1.54.) 39(16:8.0)
3748 04(0.0-1.1) 21(0.2-4.0) 7.1(46:9.5) 88(46-154)
4960 0.5(0.0-1.3) 24(024.7) 82(50-113) 88(3817.3)
61-72 0.6(0.0-1.6) 30(02:59) 102(5.7-147) 56(1.2-163)
\. : J U , J , J
( Recommended Brain MRI Scan )

Moiola L et al, MSJ 2020 a) Proposal based on
conditional probability

#ForumRisk19 Pei-Ran Ho 2017

X0
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MADbs in MS and NMOSD safety — anti-CD20/CD19
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e Risk of HBV reactivation
* |ncreased incidence of infections in hypogammaglobulinemia

 Very low risk of PML
* Worse COVID-19 course
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MADbs in MS and NMOSD safety —anti-IL6R

* |ncreased incidence of infections

 Hematological alterations (neutropenia, low platelet count)
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MADbs in MS and NMOSD safety — anti-C5

* Risk of severe meningococcal meningitis

* Vaccination/prophylaxis
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* MADbs in CNS disorders: beyond autoimmune diseases
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MADbs in CNS disorders: beyond autoimmune diseases

Alzheimer Disease

* Bapineuzumab
 Solanezumab
* Gantenerumab
e Crenezumab

e Aducanumab

* e Lecanemab

Parkinson Disease

Cinpanemab
Prasinezumab
UCB7853

LU AF82422
PRX002
TAK-341/MEDI1341
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MADbs in AD — Lecanemab efficacy

Worsening CDR-SB Score Less amyloid Amyloid Burden on PET

g 0.0+ £ 10+ Placebo

&= \ g 0-4»-"“‘— — + —3

o 0.4+ )

8o %

™ s _g -104

O E 0.8 Lecanemab 6 E 204

§ & Sy 30

=z a 12 = g )

T T 8 401

% 1.6+ Placebo g @ _s0- Lecanemab

= P<0.001 at 18 mo 5 P<0.001 at 18 mo

' < 2.0 T T T T T 1 ' < -60 T T T 1
0 3 6 9 12 15 18 0 3 6 12 18
Visit (mo) Visit (mo)

Van Dyck CH et al, NEMJ 2023 OXOD B
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MADbs in AD — Lecanemab safety
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Mild Moderate Severe
One location < 5cm  One location 5-10 cm OR One or more
ARIA-E More thahn <0t11: location location > 10 cm
(new, treatment ec — L b Placebo
ecanema acel
SHorent sukcel Event (N=898) (N=897)
and/or
cortical/subcortical ARIA-E according to ApoE £4 genotype — no./total no. (%)
FLAIR
hyperintensity) ApoE &4 noncarrier 15/278 (5.4) 1/286 (0.3)
ApoE &4 carrier 98/620 (15.8) 14/611 (2.3)
ApoE &4 heterozygote 52/479 (10.9) 9/478 (1.9)
ApoE £4 homozygote 46/141 (32.6) 5/133 (3.3)
ARIA-H ARIA-H according to ApoE &4 genotype — no./total no. (%)
(new, treatment ApoE &4 noncarrier 33/278 (11.9) 12/286 (4.2)
emergent ApoE &4 carrier 122/620 (19.7) 69/611 (11.3)
microhemorrhage) A _
poE &4 heterozygote 67/479 (14.0) 41/478 (3.6)
ApoE &4 homozygote 55/141 (39.0) 28/133 (21.1)
ARIA-H
(new, treatment
emergent
superficial
siderosis
) Van Dyck CH et al, NEMJ 2023; Cogswell P et al., AJINR 2024
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EUROPEAN MEDICINES AGENCY

SCTENCIH MEDICINES HEALTH

14 November 2024
EMA/CHMP/530551/2024
Committee for Medicinal Products for Human Use (CHMP)

Lecanemab is indicated for the treatment of adult patients with
a clinical diagnosis of mild cognitive impairment and mild
dementia due to Alzheimer’s disease (Early Alzheimer’s disease)
who are apolipoprotein E €4 (ApoE €4) non-carriers or
heterozygotes with confirmed amyloid pathology
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Grazie per |'attenzione!
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