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Was ist ALS?
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Was sind Motoneuronerkrankungen?
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Ablagerung von TDP43 in den Zellen
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Spinal cord motor neurons

Melamed et al, 2019, Nat Neurosci
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Motoneuronerkrankungen sind heterogen

ALS

ALS-FTD

Lower motor neuron predominant ALS

Upper motor neuron predominant ALS

Primare Lateralsklerose
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Flail leg Syndrom

Flail arm Syndrom

Progressive Muskelatrophie
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Epidemiologie der ALS

Inzidenz Punktpravalenz Lebenszeitpravalenz

Ca. jede 400. Person

~3/100.000/Jahr ~10/100.000 erkrankt an ALS

Mediane Alter liegt bei 66 Jahren
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Cetin et al, Neuroepidemiology, 2012
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Wie wird ALS diagnostiziert?
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Gold Coast Kriterien

Gold Coast Kriterien, 2020
Progredienter Erkrankungsverlauf

1.MN und 2.MN in = 1 Region ODER 2.MN in = 2 Regionen
Ausschluss von Differentialdiagnosen

Elektromyographie Motorisch evozierte Potentiale MRT

Neurographie Sonographie Labor (Serum, Liquor)

Shefner et al, 2020, Clin Neurophysiol
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Die Suche nach spezifischen Biomarkern?
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Radiologische Biomarker: MRT

Motor band sign Pyramidenbahn CTR

ALS Patient aus dem AKH Klickovic et al, 2019, Neurology
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Biomarker in Korperflussigkeiten: Neurofilamente

Nervenverletzung \

N 2= N
\;/\{/11 — | _
\ ™
Neurofilament J / (
-
Liquor Blut

Khalil et al, 2018, Nature Rev Neurol
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Klinische Studien laufen in Phasen ab
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@ MEDIZINISCHE Neues aus der ALS Forschung

Universitatsklinik fir Neurologie, Medizinische Universitat Wien



Klinische Studien und ihre Phasen

Wer wird getestet? Was soll herausgefunden werden? Placebo Fallzahl
Phase | Kleine Zahl gesunder Freiwilliger Vertraglichkeit & Sicherheit — 10-50
Phase I Kleine Zahl von Patient*innen Dosierung & Hinweise auf Wirkung —/+ 100-500
Grolde Zahl von selektionierten : . :
Phase Il Patient*innen und Kontrollen Wirkung & Vertraglichkeit + >1000
Nach Zulassung an Gesamtzahl der : . 5
Phase IV (nicht selektionierten) Patient*innen Wirkung & sehr seltene Nebenwirkungen >10.000
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Wie lauft eine Studie ab?
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ZUR VERMEIDUNG VON FEHLERQUELLEN

Placebo-kontrolliert
Randomisiert —
Doppelblind
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Besonderheiten bei ALS
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ALS ist eine heterogene Erkrankung

Sprechen/Schlucken

Extremitaten
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ALS ist eine heterogene Erkrankung
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ALS ist eine heterogene Erkrankung

Swinnen & Robberecht, 2014, Nat Rev Neurol

™ 1. Motoneuron
B 2. Motoneuron
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Endpunkte — was wird in Studien gemessen”?
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Uberlebenszeit

Korperfunktionen — ALSFRSR

Lungenfunktion

Biomarker - Neurofilamente
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Endpunkte — ALSFRSR

ALS Functional Rating Scale-Revised (ALSFRS-R)>

BULBAR

Speech

4 Normal

3 Detectable speech disturbance
2 |Intelligible with repeating
1

Speech combined with nonvocal
communication

0 Loss of useful speech

Salivation
4 Normal

3 Slight but definite excess of saliva
in mouth; may have nighttime
drooling

2 Moderately excessive saliva;
may have minimal drooling

1 Marked excess of saliva with
some drooling

0 Marked drooling; requires constant
tissue or handkerchief

Swallowing
4 Normal

3 Early eating problems—
occasional choking

2 Dietary consistency changes
Needs supplemental tube feeding

-

0 NPO (exclusively parenteral or
enteral feeding)

Handwriting
4 Normal

3 Slow or sloppy; all words
are legible

2 Not all words are legible
1 Able to grip pen but unable to write
0 Unable to grip pen

Cutting Food*
4 Normal

3 Somewhat slow and clumsy,
but no help needed

2 Can cut most foods, although
clumsy and slow; some help needed

1 Food must be cut by someone,
but can still feed slowly

0 Needs to be fed

Dressing and Hygiene

4 Normal

3 Independent and complete
self-care with effort or decreased
efficiency

2 Intermittent assistance or
substitute methods

1 Needs attendant for self-care

0 Total dependence

*There are different assessments for cutting
food with gastrostomy.

GROSS MOTOR

Turning in Bed
4 Normal

3 Somewhat slow and clumsy,
but no help needed

2 Canturn alone or adjust sheets,
but with great difficulty

1 Can initiate, but not turn or adjust
sheets alone

0 Helpless

Walking

4 Normal

3 Early ambulation difficulties
2 Walks with assistance
1

Non-ambulatory functional
movement only

0 No purposeful leg movement

Climbing Stairs
4 Normal
Slow
Mild unsteadiness or fatigue
Needs assistance
Cannot do

o = N W

RESPIRATORY

Dyspnea

4 None

3 Occurs when walking

2 Occurs with one or more of the
following: eating, bathing, dressing
(ADL)
Occurs at rest, difficulty breathing
when either sitting or lying

-2

0 Significant difficulty, considering
using mechanical respiratory
support

Orthopnea
4 None

3 Some difficulty sleeping at night due
to shortness of breath. Does not
routinely use more than two pillows

2 Needs extra pillow in order to
sleep (more than two)

Can only sleep sitting up
0 Unable to sleep

Respiratory Insufficiency

4 None

3 Intermittent use of BiPAP

2 Continuous use of BiPAP

1 Continuous use of BiPAP during
the night and day

0 Invasive mechanical ventilation
by intubation or tracheostomy
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Aktuelle klinische Studien
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Aktuelle klinische Studien

Edaravone Stammzellen

AMX0035 Tofersen

Vitamin B12 Jacifusen
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Edaravone
?ﬁ.jfj;»‘ALS

NEWS TODAY Home About ALS+~ Treatmentsv News Columnsv  Forums

News FDA Approves Radicava, First New ALS Therapy in 22 Years

FDA Approves Radicava, First New
ALS Therapy in 22 Years

SHARE THIS
Q by Magdalena Kegel | May 8, 2017 ARTICLE: @
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Edaravone

Wirkungsweise unbekannt

Monatliche intravenose Gabe uber 2 Wochen
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Edaravone: Phase 3 Studie

50 —— Edaravone group
—e— Placebo group
459
40
35 Least-squares mean change Least-squares mean difference p value*
g Edaravone (n) Placebo (n)
g 304
S Primary endpoint
ﬁ 257 ALSFRS-R score -5.01, 0-64 (68)t -7-50, 0-66 (66)t 2-49, 0-76 (0-99 to 3-98) 0-0013
é 204 Secondary endpoints
-
= FVC (%) -15.61, 241 (67) 1% -20-40,2-48 (66)t 478, 2-84 (-0-83 to 10-40) 0-0942
g 154 Modified Norris Scale scores
104 Total -15-91, 1.97 (68)t -20-80, 206 (63)t 4-89,235(0-24 10 9-54) 0-0393
5 Limb scale -11-47,1-61 -14-91,1-68 3-44,1.92 (<036 t0 7-24) 0-0757
Bulbar scale -4-44,0-76 -5-89,0-79 1-46, 0-90 (-0-33 t0 3-24) 0-1092
0 : ’ ' ’ : : y ALSAQ-40 score 17-25, 3-39 (68)t 26-04,3-53 (64)1+ -879, 403 (-16.76 t0-0-82) 0-0309
Baseline 1 2 3 4 5 6 LOCE Grip strength (kg)§ -4.08,054 (68)t -419, 0-56 (66)t 011, 0-64 (-1-15 t0 1:38) 0-8583
) Cycle ) Pinch strength (kg)$ -078,0-14 (68)t -0-88, 0-14 (66)t 0-10,0-16 (-0-23 t0 0-42) 0-5478
12-week observation period 24-week double blind period
Number of
participants
Edaravone 69 69 69 67 68 68 68 68 68 .
Placebo 68 68 67 66 65 6 6 61 66 Akimoto et al, 2017, Lancet Neurol
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Edaravone: neue Phase 4 Studie

No. (%) of patients

Total®
Edaravone Matched controls 4.5+
Characteristic (n=130) (n=130) <-3.00 g p=.11 v
e -2.99t0-2.75 < . 4 S
£ 3.5 =
-2.7410-2.50 2 3. . 5
Female 48 (37) 47 (36) -2.49t0-2.25 g ° %
Male 82 (63) 83 (64) -2.24t0-2.00 g 257 — g
Symptom onset -1.99to-1.75 o ¢ . ¢ b
: -1.74 0 -1.50 2 15l . T 3
Spinal 97 (75) 97 (75) -1.49 S . M Q
- ° (]
Bulbar 33(25) 33(25) -1.24 E 0 . |8, g
© N By ° ®le e g
Age, median (IQR), y -0.99 KEIN UNTERSCHIED g TR >
At disease onset 56.1 (49.0 to 55.4 (48.0 to 0.74 8 0.5 f{-“'% AR P‘] -
63.3) 62.3) -0.49 It BCAY & e " | 2
At baseline 57.5 (50.5 to 56.7 (49.8 to -0.24t00 3 > 5 ©
64.5) 63.8) >0 g -1.51 oL =
Baseline, median (IQR) 0 5 10 15 20 § . g
. (]
Disease duration, mo 16.4 (10.3 to 15.5(10.1to No. of patients qé" -2.5 . =]
23.0) 24.3) 8 . 8
ALSFRS-R, score 38(32.7to 39(35to oo o e — 0 - o -3.54 " @
22 D ' — 1 5 S
AFRS, median (IQR), -0.58(-1.07to  -0.52(-1.02to : : : : : : : : : : : , D 45 ‘ . >
points/mo -0.31) -0.32) -40 -35 -30 -25 -20 -15 -10 -05 0 05 10 15 Control Edaravone
Follow-up, median (IQR), 12.7 (7.6 to 11.1(6.4to .
mo 18.5) 19.2) Treatment slope, points/mo

[A] All patients [ ] Control [ ] Edaravone

[ ]cControl [ ]Edaravone

Witzel et al, 2022, JAMA Neurol
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AMX0035

Natriumphenylbutyrat + Taurursodiol

Neuroprotektiv — Reduktion der Abbauvorgange in der Zelle

CENTAUR Phase 2 Studie wurde 2020 publiziert

Laufende PHOENIX Phase 3 Studie
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AMXO0035: CENTAUR Phase 2 Studie

Table 1. Demographic and Clinical Characteristics of the Participants at Baseline (Modified Intention-to-Treat
Population).*
Sodium
Phenylbutyrate—

Taurursodiol Placebo Overall
Characteristic (N=87) (N=48) (N=135)
Male sex— no. (%) 61 (70) 32 (67) 93 (69)
White race — no. (%) 82 (94) 46 (96) 128 (95) 87 P t t t AMX0035
Age —yr 57.6+10.4 57.3+7.6 57.5+9.5 a I e n e n m I
Bulbar onset — no. (%) 26 (30) 10 (21) 36 (27)
Riluzole or edaravone use — no. (%) 62 (71) 42 (88) 104 (77)

Riluzole 59 (68) 37 (77) 96 (71)

Edaravone 22 (25) 24 (50) 46 (34)

Both 19 (22) 19 (40) 38 (28) 4 8 P t t t P I b
Prebaseline ALSFRS-R slopef 0.95+0.43 0.93+0.60 0.94+0.49 a I e n e n m I ace O
Slow vital capacity — % of predicted normal value 83.6+18.2 83.9+15.9 83.7+17.4
ALSFRS-R total scoref 35.7+5.8 36.7+5.1 36.0+5.5

Bulbar score 9.5+2.4 10.0+2.6 9.7£2.5

Fine-motor score 8.0+2.7 8.0+2.6 8.0+2.7

Gross-motor score 7.5+2.8 7.6+2.6 7.6+2.8 H -

Breathing score 10.6+1.9 11.0+1.8 10.8+1.9 Eln nah me u ber 24 WOChen
ATLIS upper-limb score — % of predicted normal value€ 54.8+24.4 51.4+25.2 53.6+24.6
ATLIS lower-limb score — % of predicted normal value 57.6+24.9 57.1+25.8 57.4+25.1
ATLIS total score — % of predicted normal value€ 56.8+20.1 53.9+20.9 55.8+20.4
Months since ALS symptom onset 13.5+3.8 13.6+3.6 13.5+3.8
Months since ALS diagnosis 5.9+3.3 6.3+3.2 6.0+3.3
Body-mass index| 26.9+4.4 26.4+5.8 26.7+4.9
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AMXO0035: CENTAUR Phase 2 Studie

Table 1. Demographic and Clinical Characteristics of the Participants at Baseline (Modified Intention-to-Treat
Population).*
Sodium
Phenylbutyrate—

Taurursodiol Placebo Overall
Characteristic (N=87) (N=48) (N=135)
Male sex— no. (%) 61 (70) 32 (67) 93 (69)
White race — no. (%) 82 (94) 46 (96) 128 (95)
o o e0d 307 o sros AMXO0035 verlangsamt Erkrankung (ALSFRSR)
Bulbar onset — no. (%) 26 (30) 10 (21) 36 (27)
Riluzole or edaravone use — no. (%) 62 (71) 42 (88) 104 (77)

Riluzole 59 (68) 37 (77) 96 (71)

Edaravone 22 (25) 24 (50) 46 (34)

Both 19 (22) 19 (40) 38 (28) . . .
Prebaseline ALSFRS-R slopef 0.95+0.43 0.93+0.60 0.94+0.49 Kel n Elnfl USS an Lu ngenfu n ktlon
Slow vital capacity — % of predicted normal value 83.6+18.2 83.9+15.9 83.7+17.4
ALSFRS-R total scoref 35.7+5.8 36.7+5.1 36.0+5.5

Bulbar score 9.5+2.4 10.0+2.6 9.7£2.5

Fine-motor score 8.0+2.7 8.0+2.6 8.0+2.7

Gross-motor score 7.5+£2.8 7.6+2.6 7.6+2.8 . . ™ .

Breathing score 10.6+1.9 11.0+1.8 10.8+1.9 Keln EIanUSS an U berlebenszelt
ATLIS upper-limb score — % of predicted normal value€ 54.8+24.4 51.4+25.2 53.6+24.6
ATLIS lower-limb score — % of predicted normal value 57.6+24.9 57.1+25.8 57.4+25.1
ATLIS total score — % of predicted normal value€ 56.8+20.1 53.9+20.9 55.8+20.4
Months since ALS symptom onset 13.5+3.8 13.6+3.6 13.5+3.8
Months since ALS diagnosis 5.9+3.3 6.3+3.2 6.0+3.3
Body-mass index| 26.9+4.4 26.4+5.8 26.7+4.9
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AMXO0035: PHOENIX Phase 3 Studie

600 Patient*innen

Einnahme uber 48 Wochen

ALSFRSR + Uberleben

Ergebnisse im Jahr 2024 erwartet
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AMXO0035: CENTAUR Phase 2 Studie

FDA Committee, in Reversal, Favors
Amyotrophe Lateralsklerose: Neue AMXO0035 Appr oval for ALS

ALS-Therapie in Kanada zugelassen

- ) - After rare 2nd review, advisors vote 7-2 to support Amylyx therapy
& Gesundheitsnews, Medizin und Forschung

6‘ by Marisa Wexler, MS | September 8, 2022

Foto: Pixabay

Torsten Lorenz, Beitrag vom 13. Juni 2022

ALS-Forschung — Neuroprotektive Therapie von Amyotropher Lateralsklerose: Die kanadische
Gesundheitsbehérde Health Canada hat den Wirkstoff AMX0035 (Natriumphenylbutyrat und
Ursodoxicoltaurin) unter bestimmten Bedingungen fiir die Behandlung von Amyotropher
Lateralsklerose (ALS) zugelassen.
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VITAMIN B12: Phase 3 Studie

Aktive Form von Vitamin B12

Neuroprotektiv — Reduktion der Abbauvorgange in der Zelle

Intramuskulare Injektion von 50mg, 2x in der Woche

Einschluss von Patien*innen im fruhen Stadium

Ausschluss von Patient*innen mit schnellem/langsamem Verlauf
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VITAMIN B12: Phase 3 Studie

RCT: Efficacy and Safety of Ultrahigh-Dose Methylcobalamin in Early-Stage Amyotrophic Lateral Sclerosis:

A Randomized Clinical Trial

POPULATION INTERVENTION FINDINGS

74 Males, 55 Females 129 Patients The methylcobalamin group had a significantly lower reduction in
ALSFRS-R total score, representing slower function decline,

compared with the placebo group

o O
o 42 i — ‘,I
<] ~ .
T 40 = =
@ [
65 Ultrahigh-dose 64 Placebo g ¥ 3
Q.dults Wléh a;r;yot]ro;)hlc Iateraltscler05|s methylcobalamin Intramuscular injection 2 s P ——
EHUES IR AICIWCEES Intramuscular injection of of placebo twice weekly ® Placebo
Mean age, 61.0y methylcobalamin, 50 mg, for 16 wk
twice weekly for 16 wk 0 0 4 8 2 16
Time from baseline, wk
SETTINGS / LOCATIONS Mean (SE) change in ALSFRS-R total score:
25 Neurolo PRIMARY OUTCOME Methylcobalamin, -2.66 (0.61)
centersin J§¥)an Change in Revised Amyotrophic Lateral Sclerosis Functional Rating Scale Placebo, -4.63 (0.60)
] (ALSFRS-R) total score (range, 0-48, with lower scores indicating more Least square means difference:
severe symptoms) from baseline to week 16 1.97; 95% Cl, 0.44-3.50; P= .01
Oki R, Izumi Y, Fujita K, et al; Japan Early-Stage Trial of Ultrahigh-Dose Methylcobalamin for ALS (JETALS) Collaborators. Efficacy and safety of ultrahigh-dose methylcobalamin ©AVA

in early-stage amyotrophic lateral sclerosis: a randomized clinical trial. JAMA Neurol. Published online May 9, 2022. doi:10.1001/jamaneurol.2022.0901
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VITAMIN B12 — Phase 3 Studie

MEDIZINISCHE
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Teilnehmerzahl zu niedrig (129 Patient*innen)

Studiendauer zu niedrig (16 Wochen)
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Stammzellen in der ALS-Forschung: NurOwn Studie

Isolation M2 D_ay_-; :
Manufacturing process begins with a g — . : >
bone marrow aspiration (BMA) to el ~ Expansion Intermediate MSC product is

cryopreserved

. —@

harvest adult MSCs from the patient
Cryopreservation

The proprietary culture medium

Ahio cefts Sr8 IIncier Kito e e - induces the cells to secrete additional

cerebrospinal fluid (CSF) of patients

' \, -:} o key neurotrophic factors (MSC-NTF
=~ _ _ Expansion
- R l'7 Days :
Differentiation S
o 7 days from thawing to injection o

Cryopreserved intermediate product brings us very close to the convenience of allogeneic with the
established safety of autologous
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NurOwn: Phase 3 Studie

Stammzellen werden aus dem Knochenmark entnommen

3-malige Verabreichung in den Spinalkanal (Woche 0, 8, 16)

Endpunkt: Verlangsamung um 1,25 Punkte im ALSFRSR

95 Patient*innen mit Stammzellen: 32,6% 94 Patient*innen mit Placebo: 27,8%

KEIN UNTERSCHIED
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NurOwn: Phase 3 Studie

Patient*innen im frihen Stadium (ALSFRSR >35 Punkte)

26 Patient*innen mit Stammzellen: 34,6% 32 Patient*innen mit Placebo: 15,6%

KEIN UNTERSCHIED
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NurOwn: Weitere Analysen

UNTERSCHIED bei anderen Grenzwerten
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NEWS TODAY Home  About ALSv  Treatmentsv

News BrainStorm Plans to File for NurOwn Approval in US for ALS

BrainStorm Plans to File for NurOwn
Approval in US for ALS

Corrected trial data show better efficacy than initially reported

@ by Marta Figueiredo, PhD | August 19, 2022

BREAKING
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mALS

TAKE ACTION

ALS community BrainStorm Petition
petitions pro
BrainStorm and

the FDA to
urgently
determine a path Gortact nformtion
forward for
NurOwn

Share O 0 Race Ethnicity

Take future action with a single click. 2ifactaction 0
Log in or Sign up for FastAction wastaction
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Genetische Therapien

UNIVERSITAT WIEN
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Genetik der ALS

Monogenetische Formen sind selten

Monogenetische Ursache
bei ca. 5%

Multifaktorielle Ursache
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Genetik der ALS

ANG (<1
ATXN2 (<1
UBQLN2 (<1
OPTN (<1
VCP (<1
DAO (<1
VAPB (<1
Alsin (<1

Andere (ca. 25 %)

O ©W VW W W W W W
SN 3 N & O X o
&£ 8282

SOD1 (20 %)

Monogenetische Ursache

UNIVERSITAT WIEN
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Tofersen gegen SOD1-ALS: VALOR Phase 3 Studie

Antisense-Oligonukleotid (ASO) gegen SOD1-mRNA
Rinaldi & Wood, 2017, Nat Rev Neurol
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Tofersen gegen SOD1-ALS: Phase 3 Studie

Injektion von 100mg Tofersen in den Spinalkanal

72 Patient*innen mit Tofersen 36 Patient*innen mit Placebo

Endpunkt: ALSFRSR, Lungenfunktion, , Neurofilamente

Beurteilung nach 28 und 52 Wochen
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Tofersen gegen SOD1-ALS: Phase 3 Studie

ALSFRSR

VALOR OLE

(placebo-controlled)

(open-label tofersen)

ALSFRS-R total score
Adjusted mean difference at
Week 52:

3.5 (95% Cl, 0.4-6.7)

p = 0.0272

‘ worsening
1 | I | 1 | I | 1 | 1

1
0 4 8 12 16 20 24 28 32 36 40 44 48 52
Weeks

-15

MEDIZINISCHE

UNIVERSITAT WIEN

Lungenfunktion

VALOR OLE

(placebo-controlled)

(open-label tofersen)

Percent-predicted SVC
Adjusted mean difference at
Week 52:

9.2 (95% Cl, 1.7-16.6)

p =0.0159

-20 -

‘ worsening
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News Tofersen Early Access Program Now Open to SOD1-ALS Patients

Tofersen Early Access Programn Now
Open to SOD1-ALS Patients

@ by Marta Figueiredo, PhD | July 2, 2021

Auch in Wien !

MEDIZINISCHE Neues aus der ALS Forschung

UNIVERSITAT WIEN Universitatsklinik fir Neurologie, Medizinische Universitat Wien




Jacifusen gegen FUS-ALS

KU RI E R @ ABO 8 ANMELDEN

FORSCHUNG 30.08.2022

Muskellahmung gestoppt: Hoffnung fiir ALS-
Patienten

Ein neues Medikament zeigt bei einer Patientin, dass sich die genetisch
bedingte Form der unheilbaren Nervenkrankheit aufhalten lasst.

UNIVERSITAT WIEN
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Jacifusen gegen FUS-ALS

Jacifusen in den Spinalkanal, 77 Patient*innen

Teil 1 fir 61 Wochen Teil 2 fur 85 Wochen (OLE)

Endpunkt: ALSFRSR, Lungenfunktion, , Neurofilamente

Ergebnisse 2025 erwartet
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Danke fur die Aufmerksamkeit!

ALS Charity Radtour, Wien 2021
@Neurobikedownthedanube
Michael Craig Gradwell

Bei Fragen: hakan.cetin@meduniwien.ac.at

@ MEDIZINISCHE Neues aus der ALS Forschung

Universitatsklinik fir Neurologie, Medizinische Universitat Wien

UNIVERSITAT WIEN




