TiIRASEMTIV (CK-2017357): A FAST SKELETAL MuscLE TROPONIN ACTIVATOR FOR THE POTENTIAL TREATMENT OF ALS
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ABSTRACT TIRASEMTIV INCREASES THE EFFICIENCY OF PRrRIOR CLINICAL TRIALS OF TIRASEMTIV IN ALS
SuBMAXIMAL MuscLE CONTRACTION

CY 4024: ALSFRS-R Trend to Increase with Dose

CY 4021 (N = 67)
e Double-blind, randomized, three period crossover

Introduction: Tirasemtiv (CK-2017357), a fast skeletal muscle troponin activator that
sensitizes the sarcomere to calcium and increases the force of contraction, is the first

therapy directed at improving the muscle weakness in patients with ALS. . .
Force-Frequency Relationship ° Slngle doses In random Order’ abOUt 1 Week apart 5 LS Mean Differences Relative to Placebo in the
Methods: Three Phase lla clinical trials of tirasemtiv in ALS patients have been completed. CY ° P|acebo’ tirasemtiv 250 mg, tirasemtiv 500 mg o 4 ALSFRS-R Change from Baseline by Study Day A
4021 (n=67) was a double-blind, randomized, 3-period, crossover study using single doses, 1 £ — T"’aS;";ﬁVmse —
week apart, in random order of tirasemtiv at 250 and 500mg versus placebo. CY 4024 (n=49) [ pre-dose g 3 Day s _0_'1"9 +o_':g"“ +0_r:g &
was a double-blind, randomized, four parallel group study using tirasemtiv at 125, 250 or 375 & Il tirasemtiv CY 4024 (N = 49) @ 2 1D 06 0.4 +0.4 &
mg once daily for 14 days versus placebo. In CY 4025 (n=28), patients taking riluzole 50mg e 40- ° Double—blind, randomized, four parallel groups E 14 & @D -
daily were titrated from 125mg twice daily to 250mg twice daily over 3 weeks in a double- ‘ZJ T ¢ Placebo or tirasemtiv at 125’ 250’ or 375 mg QD for 14 days g
blind, randomized fashion in two parallel groups. = 30- . L. . o 0 N — A — —
c e Off riluzole (n = 24); riluzole 50 mg daily (n = 25) > - ~ &
A Phase llb clinical trial of tirasemtiv in patients with ALS, BENEFIT-ALS, is an international, % _tc\'s g <
randomized, double-blind, placebo controlled, parallel group study of 12 weeks dosing with c 204 CY 4025 (N _ 28) o -2 @ A &
tirasemtiv to assess its effect of on the ALS Functional Rating Scale-Revised (ALSFRS-R) total 2 - - . g -3 O
score when administered twice daily at each patient’s maximum tolerated dose, up to :—_’ e Double-blind, randomized, two para||e| groups i . ADay 8 ODay 15
500mg daily. ‘o 10+ e Tirasemtiv dose titration: 125 mg BID to 250 mg BID over 3 weeks & b Post-hoc analysis including Day 8 and
8 . . &I -5 Day 15 data from all patients in both
Results: In all completed studies, tirasemtiv appeared generally safe and well tolerated. In ) e Dummy dose titration with pIaCEbO tr Parts A and B; p-value for trend: 0.10
CY 4021, both patients and investigators perceived a dose- and concentration-dependent 0- o All patients took riluzole 50 mg da||y -6 0 125 250 375
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improvement versus placebo in patients’ overall status 6 hours after dosing. In CY 4024 and
CY 4025, encouraging trends to increase the ALSFRS-R and Maximum Voluntary Ventilation
(MVV) versus placebo were observed.

BENEFIT-ALS:
SUMMARY AND CONCLUSIONS

Tirasemtiv Dose (mg) QD

CY 4021: Global Assessments at 6 Hours

BENEFIT-ALS implemented ALSFRS-R and quantitative measures of respiratory and extremity
muscle strength and endurance in which dose- and concentration-dependent trends were
observed in prior studies. During a one week open-label lead-in, all patients received

Data from rat extensor digitorum longus (EDL) in situ. Russel, et al., Nature Medicine 2012

Conclusions From Completed Trials in ALS

. . . . . | P-values Reflect Better versus Same or Worse I L d 5
tirasemtiv 125mg BID to ensure that randomized patients could tolerate this dose and to ea erS I
help maintain the blind. Patients who tolerated open-label tirasemtiv were randomized 1:1 TIRASEMTIV INCREASES CONTRACTION FORCE IN Patients Investigators Encouraqina dose/concentration-dependent trends observed in: p
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p-value for trend: 0.039

L ) . . 25 P-value for trend: 0.022 -20 : p-value for trend: 0.0019 a0 1 * . ' 7 . . .
Healthy male volunteers were administered single oral doses of tirasemtiv at 250 mg, 500 mg and 1000 ' T T T T ! s p-value for trend: 0.0036 04 . i i : : . . T o - o s o F| rst pat|ent enrol Ied
= mg and matching placebo, in a randomized, 4-period crossover design, at study visits approximately 0 5 T,’asemt,1goncentrat_1oi( ) 20 25 0 5 10 15 20 25 0 5 10 15 20 25 30 Tirasemtiv Concentration (ugimL)
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one week apart. Force production by the tibialis anterior muscle during stimulation of the deep Ho Tirasemtiv Concentration (ug/mL) Tirasemtiv Concentration (ug/mL) N O\Iember 201 2

peroneal nerve was measured before and at 1, 3, 5 and 7 hours after each dose.

e Last patient enrolled
BENEFIT-ALS November 2013

Design Considerations in BENEFIT-ALS Study Design

BENEFIT-ALS: Enroliment by Country e Last patient visits to occur
Goals of the Study March 2014

e Determine safety and efficacy of tirasemtiv administered for 3 months, at the
highest tolerated dose up to 500 mg daily

Dosing ~400 Patients with ALS
e Dose escalated weekly from 125 mg BID to 250 mg BID over 3 weeks Multi-national, double-blind, placebo-controlled trial

Blinded Evaluation of
Neuromuscular Effects >

d F -t 1 I e All subjects complete 1 week of open label dosing at 125 mg BID to enrich study
a n u n C I O n a population and improve blinding 1 week open-label treatment with tirasemtiv at 125 mg twice daily

12 weeks double-blind, twice daily oral ascending doses of tirasemtiv vs. placebo

I m p rove m e n-t Wl-t h BENEFIT-ALS: Outcome Measures oo
primary:

” ” - ¢ ALS Functional Rating Scale-Revised (ALSFRS-R) 7 . 1 Center
nrasem tl v I n A LS - Mean change in ALSFRS-R at 8 and 12 weeks l l ' -~ 6Centers ,,J“‘/ oy ) “
Y 5 52 TERA |

Results are anticipated in
the 2nd quarter of 2014

—80% power for a 1.18 point difference vs. placebo; 2-tailed o = 0.05 1 Center
. Screening Visit 0 Visit 1 Visit 2 Visit 3 Visit 4 Visit 5 Visit 6 Visit 7 Visit 8 FU ;
Lead Investigator: Secondary: | 1 1 | | | | | L1 |
Jeremy M. Shefner, MD, PhD [ ALSPRS R endpoints for secondary analyses S Y x Y L . |
Professor and Chair of Neurology — Maximum Voluntary Ventilation (MVV) Screening Open-iabel Dose-Titration MTD Phase —— Sl = NETHERLANDS CERMANY
: : : — Sniff Nasal Inspiratory Pressure (SNIP) Tirasemtiv Washout ‘ (n=12) (n = 56)
SUNY Upstate Medical University — Slow Vital Capacity (SVC) Lead-in )

e Other measures of skeletal muscle function
— Handgrip strength and fatigability
— Muscle strength by hand-held dynamometry

CYTOKINETICS

711 Patients Enrolled
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