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1 - Diagnostik KM

Munster

Diagnostik

Typische Symptome 1 DIS 2 Add h @ Diagnosis of multiple sclerosis: 2024 revisions of the
Akut oder progressiv McDonald criteria
2 Xavier Montalban, Christine Lebrun-Frénay, Jiwon Oh, Georgina Arrambide, Marcello Moccia, Maria Pia Amato, Lilyana Amezcua,
- 3 D I S 1 Ad d Brenda Banwell, Amit Bar-Or, Frederik Barkhof, Helmut Butzkueven, Olga Ciccarell, Jeremy Chataway, Jeffrey A Cohen, Giancarlo Comi,
Jorge Correale, Florian Deisenhammer, Massimo Filippi, Julie Fiol, ka smedmnn Kazvo Fujihara, Cristina Granziera, Ari | Green,
Hans-Peter Hartung, ellwig, Ludwig Kappos, Dori p Kill , Fred Lublin, Romain Marignler, Ruth Ann Marrle,
Aaron Miller, Susana Ot Re ), Daniel Ontaneda, Sudarshini Daniel Reich, Maria A Rocca, Alex Rovira, Shiv Saidha,
4 - 5 D I S N o Ad d Amber Salter, Jaume Sastre-Garriga, Deanna Saylor, Andrew) Solomon, Maria Pia Sormani, Bruno Stankoff, Mar Tintore, Helen Tremlett,
AnnekeVan der Walt, Shanthi HeinzWiend|, Brigitte , Bassem Yamout, Paola Zaratin, Peter A Calabresi,

Timothy Coetzee, Alan ) Thompson

Lancet Newrol 2025, 24:850-65  Advances in the und ding of multiple sclerosis and the devel of bi ' f pathophysiolog;

Atypische Symptome

Zufallsbefunde 2-3 DIS 1 Add

D

.O . e# 4-5 DIS No Add

( Individuell \ (

>50 Jahre

Komorbiditat
Kopfschmerzen 25 B Y ' 1 Add

A g k4-5 DIS R 3PV No Add

1 DIS 2 Add

J

C. Lebrun-Frenay, ECTRIMS 2025



1 - Diagnostik

Diagnostik

Anwendung der 2024 McDonald Kriterien Performance der 2024 Kriterien

2017 McDonald

Kriterien Alle Patienten 95%
(n=275) (91.5 -
97.9%)

Kinder <18 Jahre 100%
2024 McDonald (n=27) (76.8 -
Kriterien 100%)

i . . . . Erwachsene 100%
0% 25% 50% 75% 100% >50Jahre (90.5 -

B MS © Possible PPMS = CIS RIS (n=57) 100%)

Spezifitat

58.2%
(46.6 —
69.2%)

92.3%
(64.0 -
99.8%)

55.0%
(31.5-
76.9%)

Genauigkeit

84.7%
(79.9 -
88.8%)

96.3%
(81.0—
99.9%)

84.2%
(72.1 -
92.5%)

Goldstandard = Diagnose einer MS gemaf den

McDonald-Kriterien 2017 beim letzten Follow-up.

Hoherer Anteil an Diagnosen

Aber: geringere Spezifitat!

(80% vs 63%)

W.Brownlee, ECTRIMS 2025
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Was ist PIRA liberhaupt?

EDSS score

First
demyelinating
attack

PIRA event

Relapse ’

Relapse ’

v

=6 mo Free-relapse 3 mo
period 1

O Original study baseline EDSS score
O Re-baseline EDSS score

Tur et al., JAMA Neurol 2023

v

Free-relapse
period 2

3mo

Time

v

Free-relapse
period 3



2- PIRA — prognostische Faktoren
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Was sind die Haupt Treiber von PIRA?

Barcelona CIS Kohorte

A Patients with a first
demyelinating attack seen
at Cemcat
1,661 patients >50 years 4(2.6%)
-168 patients Altemative diagnosis 98 (68.3%)
Are excluded from the cohort
Doss not agres to sign CI 13 (7.7%)
Deeply phenotyped Barcelona first-attack xcoods foolusion Wi dow) 2rilica%)
cohort Previous relapse 26 (15.5%)
1,384 patients
-2 patients
- Inaceurate demographic
Deeply phenotyped Barcelona first-attack information
cohort
1,398 patients - 191 patients
With less than three EDSS
I assessments
Deeply phenotyped Barcelona first-attack
cohort
1,202 patients -1 patients
| ———— Still have some relapse expressed as
interval
Deeply phenotyped Barcelona first-attack cohort
1,201 patients
-127 patients
I Not available Brain T2
lesions
Deeply phenotyped Barcelona first-attack cohort Median follow-up (IQR)

1,074 patients 11.1 (5.4, 18.7) years

= ~ EDSS Trajektorie Giber 20 Jahre

EDSS scale

S 10 15
Measurement time [years]

Pradiktive Faktoren

Survival random forest variable importance
Tor the time to confirmed EDSS 3.0

T2 brain lesions
[%] Treatment
["irst [DSS
Infratentorial lesions
CEL

OB

Age CIS

CIS topography
CEL spinal

Sex

SC presence

Variables included

0.00 0.02 0.04 0.06
importance

importance -l

0.00 0.02 0.04 0.06

Tur et al., The Lancet Regional Health - Europe 2025



3 - Kl getriebene Klassifikation der Progression
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ater verwendet; 8.000 Pat.; 118.000 Visiten, 35.000 MRI scans

Key dimensions of MS

Original variables Physical disability Asymptomatic activity

Clinical
EDSS
T25FWT (s)
9HTP (s)

PASAT (correct responses)
Relapse

MRI
T2 lesion volume (ml)
Brain volume (l)

Number of Gd* T1 lesion

0.58
0.66
0.57
-0.29
-0.01

0.22
-0.19
-0.05

0.34
0.09
0.20
-0.35
0.00

0.54
-0.53
0.07

-0.04
0.00
-0.01
0.00
0.36

0.04
0.01
0.16

-0.11
0.00
0.02
-0.08
0.07

0.33
0.01
0.56

EDSS, Extended Disability Status Scale; MRI, Magnetic Resonance Imaging; PASAT, Paced Auditory Serial Addition Test; T25FW, Timed 25-Foot Walk; 9HPT, Nine-Hole Peg Test.

Ganjaghi et al., Nature Med 2025
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ry Kohorte NO.MS

Clinical
EDSS 0.58
T25FWT (s) 0.66
9HTP (s) 0.57
PASAT (correct -0.29
responses)
Relapse -0.01
MRI
T2 lesion volume 0.22
(ml)
Brain volume (I) -0.19
+
Number of Gd* T1 -0.05
lesion

Key dimensions of MS

0.34
0.09
0.20

-0.35

0.00

0.54

-0.53

0.07

-0.04
0.00
-0.01

0.00

0.36

0.04

0.01

0.16

Asymptomatic

. . . Physical Brain
Original variables disability

activity

-0.11
0.00
0.02

-0.08

0.07

0.33

0.01

0.56

0+0

1-3: early / mild / evolving states

4 asymptomatic MRI activity (i.e. Gd+)

5 relapses

6-8 advanced states

Nl
<

EDSS, Extended Disability Status Scale; MRI, Magnetic Resonance Imaging; PASAT, Paced Auditory Serial Addition Test; T25FW, Timed 25-Foot Walk; 9HPT, Nine-Hole Peg Test.

Ganjaghi et al.,

Nature Med 2025



3 - Kl getriebene Klassifikation der Progression
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PIRA-free probability

PIRA Risiko

100% A

75% 1

50% 1

25% 1

0% 1 T T T T T T
0 2 4 6 8 10
Years since trial enrollment

— EME === Relapse or asymptomatic

radiological disease activity
=== Advanced MS

DMT, disease modifying therapy; EME early/mild/evolving states

Wechsel zwischen states Effekt einer Immuntherapie
b c
- | -
0 - )
Year O Year 1 Year 2 Year 3 Year 4 Year 5
Meta-state
m— EME Asymptomatic radiologigal disease activity
=== Relapse m==  Advanced MS

Ganjaghi et al., Nature Med 2025



4 - Neuer MS Lasionstyp assoziiert mit Krankheitsprogression
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Kooperation mit Netherland brain bank: Kooperation mit L. Airas: TSPO PET Kohorte
Stratifikation anhand der Progression

C - 22:1‘ Er?wl-_active lesion — i:_grﬁl:amiua.fno rBRL

g Death <] TiEe—a= = neither Em neither =

L T e = e o

2 Use wheelchair j=<{i - I -

E (EDSS,.8) =TT P g g

= Use walking ald jaifim——— < <

g (EDSS, 6)| ———rT— i s wr— | ,—E 50 2 504

£ Walking difficulties [ 8 §

g (EDSS, 3= v & &

° 0 20 40 60 80 0- 0

Identifikation eines neuen MS Lasionstyps

PC2 (6.44%)

nnnnnn

PC1 (8.26%)

MS duration since first symptoms (years)

Broad rim lesion

lesion

e i ;

Spezifische Signatur der myeloiden Zellen

CDe8 lesion

BTK expression
ErraT——

Klotz et al., Nature Med 2025

Number of rBRLs

EDSS =4 EDSS >4 EDSS =6 EDSS >6

Lasionen mit rascher Progression assoziiert

Natalizumab

5/9 decreased
4/9 unchanged
A\ 0/9 increased .
Periphere Immunzellen

tragen zum Erhalt der
Lasionen bei!




5 - Einfluss einer Immuntherapie auf RAW und PIRA UKM
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Italienisches MS Register; 5169 Patienten, CIS und friihe MS

2022

Progression is independent of relapse activity
in early multiple sclerosis: a real-life cohort RAW PIRA
study

A B .
@Emilio Portaccio,** Angelo Bellinvia,! Mattia Fonderico," Luisa Pastd,’ i
Lorenzo Razzolini,* Rocco Totaro,? Daniele Spitaleri,* Alessandra Lugaresi,**® Treated
Eleonora Cocco,” Marco Onofrj,? Franco Di Palma,® Francesco Patti,"
Davide Maimone,!* Paola Valentino,? Paclo Confalonieri,>* Alessandra Protti,** SRR 03
Patrizia Sola,'® Giacomo Lus,® Giorgia Teresa Maniscalco,'’ Vincenzo Brescia Morra,’® %7
Giuseppe Salemi,® Franco Granella,?” Ilaria Pesci,”* Roberto Bergamaschi,*?
Umberto Aguglia,”® Marika Vianello,* Marta Simone,* Vito Lepore,?® il
GPietro Iaffaldano,” @Massimo Filippi,”** Maria Trojano”’ and Maria Pia Amato"on  , 0¢ s
behalf of the Italian Multiple Sclerosis Register Centers Group g E
- & E
z 0.4+ 0.4
Untreated
L RO
0.2+ 0.2+
0.0+ 0.0
0 5 10 15 0 ) » 3 0 S I 1o s - % ) 3 o
Time,
No. at risk s No. at risk Thoow, yours
Tremted 2911 2713 1070 368 9% 17 3 0 0 Treaed 2911 2713 1070 368 9% 17 3 ) 0
Untreated 2258 1204 451 149 58 17 2 2 1 Untreated 2258 1204 451 149 58 17 2 2 1

Immuntherapie senkt Risiko fiir RAW und PIRA

Portaccio et al., Brain 2022
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Kernphase: Extensionsphase:
TER vs. OMB alle Patienten auf OMB
e TER-OMB 1 1 1 1
28 — ) [ [ I I
2% - OMB-OMB Wechselzeitraum 1 1 1 24.8 4
| | 235 1 1
. 24 -
S | | |
E 22 — 1 1 g | 1
5 20 o §8:3 | I ]
£ 18 — l 1 1
© Core | | |
= 16 = HR2(95% Cl): 0.79 (0.61, 1.03) 1 | |
€ — 17.7
c 14 _ p=0.077° 1 I I I
= 12 | | | |
(0] A
& 10 — ! 1 1 I Core+Extension
a I I I I oes
e I I I e
6 - | | | |
q I I I I
| | | |
= - I I I I
0 — 1 1 1 1
T T | T T T T T T T T T T T 1
0 6 12 18 24 30 36 42 48 54 60 66 72 78 84
Monate
Anzahl der Patienten unter Risiko:
OMB-OMB 944 881 831 752 665 597 553 528 503 486 466 413 175 33 0
TER-OMB 932 856 775 698 628 579 541 510 488 469 438 380 140 17 0

Effekt einer B Zell Depletion mit Ofatumumab auf schubunabhangige Progression

nach: Hauser et al., Neurol Ther 2025



6 - Hochdosis B Zell Depletion bietet keinen Vorteil fur den
klinischen Effekt: GAVOTTE Studie
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zum ersten 6m CDW Event

60
= == High-dose Ocrelizumab (n=500)
'§ == Qcrelizumab 600 mg (n=253)
(7]
E & 40 -
=9
aQ X
s
S & 20+ HR (95% Cl), 0.95 (0.76~1.18)
g- p=0.64
2
Q.
0 -
T T T T T T T T T T T T T
BL 12 24 36 48 60 72 84 96 108 120 132 144
Time to onset of cCDP (weeks)?
No. at risk

Ocrelizumab 600 mg 253 246 224 210 195 180 166 158 149 141 127 113 101
High-dose Ocrelizumab 500 485 443 405 387 368 347 314 300 281 264 239 205

e e A HR (95% 1) pvalue
12-week cCDP? 47.0 49.0 0.95 (0.76-1.18) 0.64
EDSS 26.0 29.6 0.86 (0.65-1.15) 0.32
T25FW 38.7 418 0.93 (0.73-1.18) 0.55
9HPT 13.8 14.3 0.96 (0.64-1.44) 0.85

3CDP is also termed confirmed disability progression; composite CDP requires at least one of the following: (1) an increase in EDSS score of 21.0 points from a baseline score of £5.5 points, or a 20.5-point increase
from a baseline score of >5.5 points; (2) a 20% increase from baseline in time to complete the 9HPT; (3) a 20% increase from baseline in the T25FW.

Mod. Hauser S et al. ECTRIMS Congress 2025, Scientific Session 17: Late Breaking Abstracts, Abstract No. 0129

Clinical cutoff date: 30 June, 2025; 9HPT, 9-Hole Peg Test; BL, baseline; cCDP, composite confirmed disability progression; EDSS, Expanded Disability Status Scale; HR, hazard ratio; T25FW, Timed 25-Foot Walk Test.
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Behinderung: O-Hand Studie e

Konsistente Reduktion der Behinderungsprogression

Gesamtkohorte Untergruppe mit MRT-Aktivitat
) 40.4%" .
604 === Ocrelizumab 600 mg (n=505) 60 o — Ocrelizumab 600 mg (n=183) 45.9%d
.9%
= — Placebo (n=508) o - — Placebo (n=185)
£ 1]
= $30% | ¢, ¥ 55%
L2 a0 =5 40
= -
T4 2 ¥
£ 204 £3 204
< 2 &
HR (95% Cl), 0.70 (0.57-0.86) E HR (95% ClI), 0.45 (0.31-0.64)
o p=0.0007 o p<0.0001¢
T T T T T T T T T T T T T T T T T T T T T T T T T
BL 12 24 34 48 &0 72 84 9% 108 120 132 144 BL 12 24 36 48 40 72 a4 h% 108 120 132 144
I T Time to onset of event (weeks)
Zeit his E tritt {(Wochen)® .

No. at risk eit bis Erelgniseintritt (Wochen) No. atrisk 143 179 172 150 145 139 136 123 118 111 104 93 15

Ocrelizumab  5p4 497 253 17 175 354 335 305 203 67 244 201 36 185 176 159 134 121 107 a5 91 84 5 66 55 11
Placebo 5O/ 483 430 380 353 321 28/ 208 241 w193 14 30

Mod. Giovannoni G et al. ECTRIMS Congress 2025, Scientific Session 17: Late Breaking Abstracts, Abstract No. 0128
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Tolebrutinib in RMS und SPMS - Abhangigkeit von PRLs

N
o

— Tolebrutinib 31% risk ) ¥ LT ‘ PRL BEISPIEL

. 304 — Placebo reduction

P=0.0026°

20- Perilasionaler Randsaum

= 101 Eisenbeladene Mikroglia

Cumulative I ncidence
of 6-Month CDP,2 %

T T T T T T T T T T T T T T T 1
0 3 6 9 12 1518 21 24 27 30 33 36 39 42 45
No. at risk Months

Tolebrutinib 754 726 696 646 604 561 535 486 455 418 349 278 203 141 67 16
Placebo 377 367 341 311 280 261 246 218 201 181 156 129 84 59 22 4

Risk of 6-Month CDW by Baseline PRLs Risk of 6-Month CDP by Baseline PRLs
GEMINI 1 and 2 (n=631) HERCULES (n=437) v
+17% -15% -54%

207 r2.0 407 38% 2.5
T 351 F
. . . N r2o §
1-3 PRLs 1-3 PRL: I E o $ J o
P 3 aLs Anteil Patienten mit | ;%= S SR 3
52 R 53
. £0 | 2 ev -
S ZUr baseline 85" e 38 °
2% - 2t 103
S5 © O g 157 o
e wn = wn
- 54 g - :I g

o ® 1] Fo.s
=4 PRLs 2] i T a
(24%) =~ ° =

o 0.0

0 PRL 1-3 PRLs =4 PRLs 0 PRL 1-3 PRLs =4 PRLs
®m Tolebrutinib (n=325) WM Teriflunomide (n=306) -# HR =m Tolebrutinib (n=288) W Placebo (n=149) @ HR

Oh 'Y, oral presentation ECTRIMS 2024, Fox R, oral presentation ECTRIMS 2024; Oh Y, oral presentation ACTRIMS 2025; ECTRIMS 2025, Poster P796



9 — Fenebrutinib Pressemeldung

Insgesamt 3 Studien, 2x RMS, 1x PPMS, Pressemeldung zu 2 der Studien

FENhance 2, RMS: met primary endpoint, significant relapse reduction over teriflunomide
(evobrutinib und tolebrutinib haben diesen Endpunkt nicht erreicht)
Daten zum Ausmal der Reduktion der Behinderungsprogression liegen nicht vor
FENtrepid, PPMS: fenebrutinib non inferior to ocrelizumab in reducing disability progression,

(composite endpoint, numerical benefit for fenebrutinib)

Presss release, ad hoc announcement pursuant to Art. 53 LR, 10.11.2025
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10 — Remyelinisierung: Kombination Metformin + Clemastin

Miinster
CCMR-Two Studie in der RRMS (Phase 2)
No drugs_ promote remyelination Mtftfotmin treatr.nent unlocks
i spedrodents remvelnstion poisnisletetier e Rationale: verstarkender Effekt von Metformin auf die
l @ T IF -~ remyelinisierende Potenz von anderen Substanzen
é 20 4 ) % 20 4 _]:_
+Me;jmi" Adjusted difference -1.2 ms
0 .‘. au % v .!! 0 .iE — 1 10 95;6Ct|-2.4,-0.1,p=0.042
.,s\°6 < gé‘?y \&Q&" éﬁ@c}“‘ vﬁé\:@’&a <& "‘e&}%@ &-\@;\@@& o T 1

< g
&
&

4% p<0.001; ****, p <0.0001; 9cisRA, 9-cis-Retinoic Acid; GF, Growth Factors; ns, non-significant; OPC, Oligodendrocyte Precursor Cell; T3, Triiodothyronine; w/o, without,

o~
1
b
(1]

]
-

Metformin and Clemastine
treatment was associated with a
small but statistically significant

VEP als klinisches readout

EE Metformin SR 1 gram BD plus Clemastine 5.36 mg BD

Change in P100 latency of full-field VEP (ms)
(el LS}
1 1
2 2
pu °
Ao

* o reduction in VEP latency
= [Tl Matches placebos
1:1 randomisation iﬁ: -6
| LA | ] N
Weeks Upto-9 0 4 12 24 26 28 10 1
T T
Assessments Screening 142 Baseline v4 V5 V6 V7 Metformin + Clemastine Placebo

O 49 58 Number of eyes eligible

Visual evoked 0 0 O

potentials

MRI brain scan @ @
v, Vst

8D, 3 Imaging; SR,

Cl, Confidence Interval; FF-VEP, Full-Field Visual Evoked Potential; ms, millisecond; p, p-value; P100, P100 wave; VEP, Visual Evoked Potential.

Cunniffe NG et al. Scientific Session 17: Late breaking abstracts, 0133
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Vielen Dank fir lhre
Aufmerksamkeit!

luisa.klotz@ukmuenster.de
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