Emerging therapies, where do they fit in?
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Clinical Trials of Therapies for HFrEF Have Failed To
Demonstrate Comparable Benefit in HFpEF

Overview of Major Published HFpEF Randomized Clinical Trials (Phase 2-3)1-17
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PDEDS5, phosphodiesterase 5; sGC, soluble guanylate cyclase.
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HFpEF : A systemic syndrome

Lung

Chest wall restriction, reduced vital capacity,
impaired ventilation and diffusion
Obstructive sleep apnea

Pulmonary hypertension

i) Hypertensive Sedentary lifestyle
remodelling Poor fitness
Heart

Direct and indirect myocardial lipotoxicity
Worsened cardiac mechanics

Diastolic dysfunction; increased filling pressures/
volume overload, increased afterload

Liver

Non-alcoholic fatty liver disease " .
Promotes generalized Ventricular and Obesity and
a . . H_ A
inflammatory state vascular stiffening metabolic stress
Visceral adiposity | l l ‘
Inflammatory cytokines / \J /
Adverse neurohormones A
Increased BNP clearance Global loss of cardiac, vascular,
and peripheral reserve
Kidney l
Direct toxic effects of perinephric fat

Glomerulomegaly with |
glomerular dysfunction ‘
Skeletal muscle

Increased adipose infiltration

Impaired perfusion

Decreased diffusive O, transport
Mitochondrial dysfunction

Kitzman D, Shah SJ. JACC 2016; Borlaug B. Nat Rev Cardiol 2014



HFpEF Monolith
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EMPEROR Preserved

Empagliflozin Placebo
n with event/N analysed HR (95% CI) HR (95% Cl)

Overall 415/2997 511/2991 —@— 0.79 (0.69-0.90)
HF hospitalization in <12 months

No 258/2298 319/2321 —@— 0.81 (0.68-0.95)

Yes 157/699 192/670 —e— 0.73 (0.59-0.90)
Cause of HF

Ischaemic 157/1079 177/1038 —— 0.85 (0.69-1.06)

Non-ischaemic 258/1917 334/1953 —@— 0.75 (0.64-0.89)
Baseline NYHA class*

Il 275/2435 361/2452 —@— 0.75 (0.64-0.87)

/v 140/562 150/539 —0—1 0.86 (0.68-1.09)
Baseline LVEF P-trend = 0.21

<50% 145/995 193/988 —— 0.71(0.57-0.88)

>50% to <60% 138/1028 173/1030 —— 0.80 (0.64—-0.99)

260% 132/974 145/973 ——— 0.87 (0.69-1.10)
Baseline NT-proBNP (calculated by AF/flutter status)

<Median 126/1477 168/1508 —— 0.76 (0.61-0.96)

>Median 288/1516 341/1476 —@— 0.78 (0.67-0.91)
Baseline use of MRA

No 233/1878 306/1866 —@— 0.73 (0.62-0.87)

Yes 182/1119 205/1125 —@— 0.87 (0.71-1.06)
Baseline use of ACE-inhibitor, ARB or ARNI

No 90/569 121/587 —e—— 0.75 (0.57-0.99)

Yes 325/2428 390/2404 —@— 0.80 (0.69-0.93)

0.25 0.5 P 1 - 2

*NYHA class | are counted in class Il >

~
Empagliflozin better  Placebo better



Effect of Empagliflozin vs Placebo:

Primary Outcome and Total HHF by LVEF at Baseline

Empagliflozin Placebo
HEE Events/total* HR (95% Cl)
Primary outcome
>50 to <55% 76/504 (7.5) 97/545 (9.0) 0.86 (0.64, 1.17)
>55 to <60% 62/524 (5.9) 76/485 (7.9) 0.74 (0.53, 1.04)
>60 to <65% 72/546 (6.5) 85/536 (8.0) 0.80 (0.58, 1.10)
>65 to <70% 41/263 (8.1) 32/283 (5.8) 1.34 (0.84, 2.12)
>70% 19/165 (5.6) 28/154 (9.4) ——— 0.57 (0.32,1.02)
0.1I25 O.I25 015 1 I2

4
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Empagliflozin better  Placebo better

*For the primary outcome, the events/100 patient-years are reported in parentheses. These data are not reportable for total HHF.
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A Study of Mavacamten in Participants With HFpEF and Elevation of NT-proBNP With or Without Elevation of cTnT (EMBARK-HFpEF)



A systemic syndrome

Systemic Multiorgan
Comorbidities inflammation involvement Endothelium-cardiomyocyte signaling

M ab‘6’ic synél me . — ][ ?

* Type 2 DM :
* Hypertension —IRES VCAM E-selectin
— v
+NO Endothelium

Leukocytes

IL1RL1 |
GDF15 |

)

Renal insufficiency

Na* retention

Shah SJ...Paulus WJ. Circulation 2016



VITALITY

) Design similarities _ KCCQ-PLS
Phase Ilb HFpEF  Randomization within 6 VITALITY_HFPEF 3arms /10 + 15 mg
months after HF event
o >45% * Elevated NT-proBNP / BNP Ancillary studies: Genetics / BMx /Accelerometry
e 2-week titration intervals,
repeated titration options Jun 750
2018 enrolled

Armstrong PW et al. JACC Heart Fail. 2018
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BARORECEPTOR
STIMULATOR

DEVICES FOR HFpEF

(" IMPLANTABLE
HEMODYNAMIC SENSOR

é INTERATRIAL SHUNT
DEVICE

( PACEMAKER DEVICES \

( LEFT ATRIAL ASSIST \
DEVICE

Adapted from
Shah SJ. Eurolntervention 2016



Device-based therapeutics for HFpEF

Type 1 HFpEF:
Exercise-induced ===
LA hypertension

Type 2 HFpEF:
Resting LA hypertension ===
* volume overload

Type 3 HFpEF:

Pulmonary vascular dz ===
Right heart failure




Interatrial shunt devices/procedures

Device

Type
Description

Shunt flow
Shunt size

Development
stage

Implant

Nitinol stent

LA 2> RA
8 mm

Phase 3
RCT

Implant

Nitinol/PTFE
hourglass

LA > RA
51 mm

Phase 3
RCT

Implant
Nitinol braid

with central
orifice

LA 2> RA
4 6,8, 10 mm

Open-label
studies

Implant

Tubular nitinol
device with
retention arms

LA-> CS
7 mm

FIH
complete

Procedure Procedure Procedure
Coring catheter  RF catheter Cutting
catheter

LA-> RA LA-> RA LA > RA

6 mm 4-12 mm 4 mm
Animal FIH FIH
studies complete complete

*CS = coronary sinus; FIH = first in human



Retrospective (Y1-2)

Existing datasets
(cohort studies, trials)

4

Data aggregation, harmonization
Image repository
Additional omics analyses

.

Advanced analytics (e.g.,
multi-omics, ML) for
HFpEF sub-classification

HeartShare

Prospective (Y1-5)

Existing datasets
(cohort studies, trials)

Future (Y5+)

Master protocol to test
precision Rx in HFpEF

Learnings from @
retrospective component




Patients With HFpEF Experience Impairment in QoL and
Functional Capacity

Baseline HRQoL in TOPCAT Patients'2 Percentage Increase in VO, With Exercise
in Patients With HF Versus Controls3®

Mean = 60.3%17.3
QoL Score
0 1 Mean = 54.8119.6 46.6 0-25

m51-75
m 76-100 T

Patients (%)
N
(6)

43.5% had
poor or fair

HF HRQOL1’2 T T T T T T 1
KCCQ EQ5D-VAS o0 100 200 300 400 500 600 700

HF-specific Generic Percentage

Controls

P 05, Lower scores indicate more severe impairment’

EQ5D-VAS, EQ5D Visual Analogue Scale; HRQoL health-related quality of life; KCCQ, Kansas City Cardiomyopathy Questionnaire; QoL, quality of life; TOPCAT, Treatment of Preserved Cardiac Function Heart Failure with an
Aldosterone Antagonist trial; VO,, peak oxygen uptake.

aAmong 3400 patients 250 years of age with LVEF 245% who were enrolled in TOPCAT. PData from control subjects (N = 24), patients with HFpEF defined as chronic NYHA 1I-IV symptoms with LVEF >50% and PCWP at rest >15 mm
Hg (N = 48), and patients with HFrEF defined as NYHA II-1V LV systolic dysfunction with LVEF <45% (N = 56).

Permission requested from Circ Heart Fail for figure use.

1. Lewis EF et al. Circ Heart Fail. 2016;9(3):e001937. 2. Green CP et al. J Am Coll Cardiol. 2000;35(5):1245-1255. 3. Dhakal BP et al. Circ Heart Fail. 2015;8(2):286-294.
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Health Status

* What is a win?
* What is the threshold for safety?
* Who will pay?
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Compensatory mechanisms and inflammation lead to a cascade
of responses in the body

l Endothelial function

1 Cardiac preload N Vascular stiffness

1 Ventricular remodelling

’I‘ Systemic blood pressure
']‘ Atrial remodelling

’I‘ Fluid overload

’]‘ Systolic dysfunction l Haematac N urnl

’]‘ Diastolic abnormalities
1 Fibrosis

l Mitochondrial function

1 Autophagy CRM
1 SNS disease 1 Oxidative

| ATP generation

stress
1 Uric acid J’ Natriuresis
’I‘ Body mass J, Tubuloglomerular feedback
J/ Ketones O 1 Albuminuria
J Lipolysis / Triglycerides 'I‘ | fl ti P Fluid retention / Oedema
’I‘ Glucose and insulin resistance slelninnzlile i eGFR

ATP, adenosine triphosphate; CRM, cardiovascular, renal and metabolic; eGFR, estimated glomerular filtration rate; RAAS, renin-angiotensin-aldosterone system; SGLT2, sodium-glucose co-transporter-2; SNS, sympathetic nervous system.
1. Givens RC, Schulze PC. Molecular changes in heart failure. In: Eisen H, ed. Heart Failure: A Comprehensive Guide to Pathophysiology and Clinical Care. London: Springer Verlag; 2017:1-26. 2. Ronco C, et al. ] Am Coll Cardiol. 2008;52:1527. 3.
18 Santos-Ferreira D, et al. Cardiology. 2020;145:311-20.



Summary of the Impact of Cardiac Contractility
Modulation in Patients with Heart Failure

Intracellular Ca* metabolism 1 1

Improvement in diastolic Ca2* levels

(SERCA2a; phosphorylation of phospholamban)

Phosphorylation of myofilaments )

(troponin |, myosin light chain 2, myosin binding
protein)

Titin phosphorylation

Titin distensibility

Small heat shock protein (e.g. aB-crystallin)

Oxidative stress

Cardiac fibrosis

Sympathetic nerve activity

Neutral metabolic activity

Improvement in LV systolic reserve

Improvement in LV diastolic filling (E/E")

Improvement in QoL

4+ 4 4 f = - - - - —

Tschope et al. Eur J of Heart Fail 2019;21:14-22.



AIM HIGHER Trial

Embedded, 2-Part
Study Design

Part 1 KCCQ/6MW (n=450) PMA Submission

Predictive Probability Analysis
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Balloon Angioplasty
_‘ : ﬁ Balloon inserted

j * In narrowed area

Balloon inflated
- flattening plaque

Artery is widened,
blood flow improved




