ECHOCARDIOGRAPHIC DETECTION OF INCREASES IN EJECTION FRACTION IN PATIENTS WITH HEART FAILURE RECEIVING THE SELECTIVE CARDIAC MYOSIN ACTIVATOR, CK-1827452
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ABSTRACT METHODS ResuLts (CONTD.)

EcHO PK/PD RELATIONSHIP: POOLED ANALYSIS

This first Phase Il trial of CK-452 was a multi-center, double-blind,
randomized, placebo-controlled study in heart failure patients treated with
an ACE inhibitor (or ARB) and a beta-blocker, + diuretics. In Cohorts 1-4,
patients each received four treatments; three escalating doses of CK-452 - :

. ) . . Variable ean Placebo Corrected Changes from Baseline
and one placebo treatment which was randomized into the dosing Baseline Difference of Least Squares Means + SEM
sequence to maintain blinding. Each of the four treatments was at least SET 216 1844 | 475 | 586 | 59%6 | 80%5 | 00001
one week apart. In Cohort 5, patients received two 72-hour treatments, (msec) p <0.0001 | p <0.0001| p <0.0001 | p <0.0001 | p < 0.0001
CK-452 and placebo, in a double-blind crossover fashion. The dosing LVOTSV o 122 | 52 [ 1123 | 923 [ 10£2 | 40001
scheme is shown in the table below. (mL) NS PEWLL | [p S BT p=WO0T 9 0y '

_ _ o LVOT CO 521123 (180 £ 141|408 £173/400 £189(330 £142| 500
From across the five cohorts, a total of 564 echocardiograms and coincident (mL/min) NS NS p=0.02 [ p=0.03 | p=0.02 :

plasma samples for measurement of CK-452 concentrations were obtained LVOTHR 0+1 | 241 | -422 | 242 | 4+1
before, during and after infusion CK-452. EF was assessed by MoD and by (bpm) NS p=0.06 | p=0.005| NS p=0001 | 0-0003 C

" e : ONCLUSIONS
each of two “hybrid” methods that employed both Doppler-derived LVOT _ 0+1 | 141 | 141 | 0+1 | 2+1 0.000
SV and ventricular volumes assessed by MoD: oo (%) NS NS NS NS | p=002 '

EFhve-e0v 11 32 82 722 11021 | 00001
EFqvg-epv = (LVOT SV/LVEDV) x 100 (%) NS P=0.07 | p<0.0001|p=0.0009| p < 0.0001 :

EFqyB-gsy = (LVOT SV/[LVESV + LVOT SV]) x 100 EFyve.esv 11 2+1 511 5%1 6+1 <0.0001

(%) NS p=0.03 | p<0.0001|p<0.0001| p<0.0001

Purpose: Ejection fraction (EF) remains a standard measure of left
ventricular function in heart failure. Stroke volume by Doppler
interrogation of the left ventricular outflow tract (LVOT SV) is more
accurately measured than EF by the standard 2D image-derived Method of
Discs (MoD), but it is not as familiar as EF. CK-1827452 (CK-452) increases
LVOT SV in heart failure patients by prolonging systolic ejection time (SET).
We compared EF changes calculated by “hybrid” methods (employing both
Doppler and 2D data) to EF changes calculated by MoD for patients
receiving CK-452.

[CK-1827452]

1-100 (>100-200 [ >200-300 | >300-400 | >400-500( >500 Correlation
(ng/mL)

versus
[CK-1827452]
(p value)

Methods: Using echos obtained before, during and after infusion of the
selective cardiac myosin activator, CK-452, EF was assessed by MoD and by
Doppler derived LVOT SV as a percentage of ventricular volumes assessed
by MoD.

Results: EF by MoD did not increase significantly; hybrid EFs increased
significantly at [CK-452] >300 ng/mL. Correlation (r-square) of change from
baseline in EF vs. change from baseline in SET was 0.73 (p=0.02) for EF by
MoD, 0.77 (p<0.0001) for the hybrid EF based on left ventricular end-
diastolic volume (LVEDV) and 0.83 (p<0.0001) for the hybrid EF based on

LVESV 34 | 55 | 126|137 | 1525 40001  dependent mannet
DOSING SCHEME (mL) NS NS p=0.08 | p=0.06 | p=0.003 '

left ventricular end-systolic volume (LVESV). LVEDV 545 | 2+6 |-14+8|-15+8| -16+6 — e While ejection fraction by all——
. : " - == iy o = 0.0005 o’ o o A

Loading Dose Maintenance Dose (mL) NS NS p=0.07 | p=0.07 | p=0.01 hrao raathade v ~rascad v antlh
mglkg/hr mglkglhr —_thr€emethoashcréaseorwitn——

Conclusions: Hybrid EF calculations relating Doppler-derived LVOT SV to a VY S

_ _ Ul | . _ _ ] Entry EF and Cohort Features 0 < 0.05  the plasma concentration of
2D |m_age-der|ved ventricular volume may be morg sensitive t? mcr_eases in Cohort 1 0.125 N 0.0625 cF < 40%,investigator veriied :
systolic function than assessments of EF based entirely on 2D imaging. 1hr+1hr 0.25 > 0.125 Echos at Baseline, 1.5, 24 hours
n=8 0.5 N 0.25 Four treatment sessions/patient

EJECTION FRACTION VERSUS SysToOLIC EJECTION TIME

Cohort 2 0.5 > 0.25 EF < 40%, investigator verified
1 hr+1hr 0.75 > 0.375 Echos at Baseline, 1.5, 24 hours
n=9 1.0 N 0.5 Four treatment sessions/patient

PLACEBO CORRECTED CHANGES FROM BASELINE

Variable Correlation (r?)* P-value** ————assessed_py nyorid—metnodas —
- e

L TtThat empplov a measurement
EFyop (%) 0.0006 ——hat-employ a measurement

[CK-452] (ng/mL) 1-100 |>100-200| >200-300 | >300-400 | >400-500 | >500-883

Cohort 3 0.25 0.025 EF < 40%, investigator verified
1hr + 23hr 0.5 > 0.05 Echos at Baseline, 1.5, 24, 48 hours
n=10 1.0 0.1 Four treatment sessions/patient*
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(n per range) (69) (50) (32) (19) (30) (20)

. P-value for Correlation
Baseline vs. [CK-452]
SET (ms) 318 34 24 + 5% 54 + 5% 65 + 7% 72 + 8% 98 + 7% < 0.0001
LVOT SV (mL) 68 1+2 1+2 6 + 2* 12 + 3% 14 + 3% 14 + 3% < 0.0001
LVESV (mL) 174 05 -1+£5 -3+6 -12+ 7 -16 £ 8 -8 +7 < 0.05
LVEDV (mL) 251 06 26 07 -13+9 | -16 £ 10 -4 +9 NS

EFve-epv (%) 0.83 < 0.0001

Cohort 4 0.25/0.125 > 0.025 EF < 30%, core lab verified

Echos at Baseline, 1.5, 24, 48 hours
1hr + 1hr + 22hr 0.5/0.25 > 0.05 Three women required

n=38 1.0/0.5 > 0.1 Four treatment sessions/patient*

EF,vg-esv (%) 0.89 < 0.0001

* Generalized r? is calculated using ejection fraction by the indicated method

EF-A (%) 32 0+1 0+1 1+1 1+1 1+1 241 < 0.05 h EF < 40%, core lab verified versus systolic ejection time treating patients as random effect
EF-B (%) 30 1+1 1+1 1+2 7+ 271 8 + 21 5+ 2# < 0.0001 1h E(: hOI': 570h 1.0/0.5 Z 0.1 Echos at Baseline, 1.5, 24, 72, 96 hours ** P_value is computed using ANOVA analysis based on the following model:
EF-C (%) 30 01 01 11 51t 6 £ 2% 3+ 1# < 0.0001 r r r Two period crossover :

ejection fraction by the indicated method = systolic ejection time + Error, treating
patients as random effect

n=10 0.75/0.375 > 0.075 Dose reduction in last 2 patients

p < 0.05, *p < 0.01. tp < 0.001, p < 0.0001, EF-A = ([LVEDV-LVESV]/LVEDV)*100 (MoD),
EF-B = (LVOT SV/LVEDV)*100 (Doppler, MoD), EF-C = (LVOT SV/[LVESV + LVOT SV])*100 (Doppler, MoD)

* Each patient receives double-blind placebo randomly interspersed in dosing order

p<0.05
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