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INTRODUCTION

Tirasemtiv is a novel fast skeletal muscle activator that
sensitizes the sarcomere to calcium and leads to an
increase in the force of muscle contraction at sub-
maximal neuronal stimulation frequencies. In previous
studies, it was well tolerated in patients with
amyotrophic lateral sclerosis (ALS), and dose
dependent improvements on measures of muscle
strength and patient function were noted.

711 patients with ALS, with or without exposure to
riluzole, were recruited from 73 centers in North
America and Europe. Slow vital capacity was > 50% of
predicted, at least one handgrip was moderately weak,
and > 4 ALSFRS-R items scored 2 or 3. Before
randomization, patients received 1 week of open-label
tirasemtiv 125 mg BID to ensure this dose was well
tolerated. Patients who tolerated open-label tirasemtiv
were then randomized 1:1 to double-blind placebo or
tirasemtiv beginning at 125 mg BID and escalating
weekly based on tolerability to a maximum of 250 mg
BID for a total of 12 weeks of treatment. ALSFRS-R and
quantitative measures of respiratory and extremity
muscle strength and endurance were assessed at
baseline, after 4, 8, and 12 weeks of treatment, and at
1 and 4 weeks after the last dose. As was specified in
the statistical analysis plan as finalized before
unblinding, subgroup analyses were based on the
change from baseline to the average of the outcome
measurements obtained at Visits 6 and 7, after 8 and 12
weeks of treatment, respectively, analogous to the
primary efficacy analysis of the ALSFRS-R.

BENEFIT-ALS

Stupy DEsIGN

Weeks
Between Visits: 53 11|11 ]|1]|4]|4]|1 3

Visits: Screening @ 2 3 4 n 8 Follow-U|

Phases: Screening /" | Maximum Withdrawal

Ty Tolerated
- A - Dose

/ 1 e
Open Label (L) 1:1 Randomization: Dose-Tiration:
Tirasemitiv Double-Blind 125 mg BID
Lead-in: Tirasamtiv vs. 125/250 mg AMIPM
125 mg BID Placebo 250 mg BID

Efficacy Assessments (ALSFRS-R, Pulmonary Function, Muscle Strangth/Endurance):
Baseline: Visit 0
During Double-Blind Treatment: Visits 5, &, and 7 (after 4, 8, & 12 weeks)
Withdrawal: Visit 8 and Follow-Up (1 & 4 weeks after the last Double-Blind dose)

PrIMARY EFFiICACY ENDPOINT: ALSFRS-R

Weeks
Between Visits: 53 1 1 1 1 1

4
2 3 4 (s;_ ba Follow-Up

4 |1 3

Visits: Scrasning (E) 1
H_)\\ b W
1 v
! =,
Phases: Screening .’_.:" S Maximum Washout
/ ™ Tolerated
/ - 9
/ - \-, . Dose
/ 1 .
! 1 -
Open Label 1:1 Randomization: Dose-Titration:
Tirasemti Dowble-Blind 125 mg BID
Lead-in: Tirasamtiv vs 1257250 mg AMIPM
125 mg BID Placebo 250 mg BID

Primary Efficacy Endpoint: ALSFRS-R Change from Baseline (Visit 0) to
the Average of Scores at Visit 6 (8 Weeks) and Visit 7 (12 Weeks)

PATIENT DISPOSITION

106 Lead-in
Failures
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BAseLINE DATA

Mean (SD) Placebo  Tirasemtiv All

or n [%] (n=210) (n=178) (N=388)

| Age (years) 56.8 (10.6) | 56.1 (11.7) | 56.5(11.2)
Male [%] 148 [70.5%] | 131 [73.6%] | 279 [71.9%]|

BMI (kg/m?) 26.8(4.4) | 26.7(4.4) | 268 (4.4)

Months from Diagnosis 12.2 (17.1) | 13.8(20.8) | 12.9(18.9)

Months from 1st Symptom 26.7 (23.7) | 30,6 (32.1) | 28.5 (27.9)

ALSFRS-R Total Score 37.3(4.2) | 37.0(4.7) | 37.2(4.4)

Slow Vital Capacity

(SVC, % Predicted)*

Maximum Voluntary Ventilation

(MWW, Limin)

Sniff Masal Inspiratory Pressure

(SNIP, em H,0)

Qualifying Weaker Hand Fatigue to 60%
of Sub-M; | Target (sec)

89.7 (17.2) | 85,7 (19.3) | B7.8(18.3)

75.1(35.7) | 72.6(35.0) | 74.0(35.4)
61.4 (25.7) | 57.8(25.1) | 59.7 (25.4)

84.5(49.1) | 78.3(50.4) | 81.7 (49.)

[*p = 0.0125, Tirasemtiv vs. placebo; all athers NS |
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SUMMARY

* The primary efficacy end-
point of BENEFIT-ALS (the
change from baseline to the
average of the ALSFRS-R total
scores at Visits 6 and 7, after 8
and 12 weeks of double-
blind treatment, respectively)
was not statistically different
between treatment groups

Secondary endpoints included
measures of respiratory
function (SVC, MVV, SNIP)
and other assessments of
skeletal muscle performance
(muscle strength Mega-
Score, Handgrip Fatigue). Of
these measures:

— Treatment with tirasemtiv
resulted in a statistically
significant and potentially
clinically meaningful
slowing of the rate of
decline of SVC versus
placebo, which was
present at each time point
it was essed. The
difference in SVC wversus
placebo persisted for at
least four weeks following
tirasemtiv discontinuation

Tirasemtiv also slowed the
decline in the muscle
strength Me
versus placebo

e was no statistically
nt differenc -

* Subgroup analyses
- SVC

< Tira:

n, riluzole '

e of ALS onset,

baseline pulmonary

function, and baseline
weight and BEMI

uced decli
rsus pla
was stati lly signi-
ficant within each sub-

er than 65 years,

whom a marginal incre

potentially
cts of tirasemtiv o
spi

function and other asse
ments of skeletal mus
perform
in BENEFIT-AL
further investigatio

CYTOKINETICS



