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Ejection Fraction, Biomarkers, and Outcomes in Heart Failure with Reduced Ejection Fraction and the

Impact of Vericiguat on Outcomes in the VICTORIA Trial
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Background

+ We assessed the relation
between left ventricular
ejection fraction (LVEF), heart
failure (HF) biomarkers, and
outcomes and investigated the
relation between baseline
LVEF and the efficacy and
safety of vericiguat.

Methods

* VICTORIA randomized 5050
patients with worsening HF
and LVEF <45% to vericiguat
or placebo.

* In this analysis, patients were
divided into subgroups based
on LVEF tertiles (=24, 25-33,
and >33%); outcomes and
treatment effects were
examined across these groups
and by considering LVEF as a
continuous variable.

» NT-proBNP, cardiac troponin T,
GDF-15, IL-6, hsCRP, and
cystatin C were measured at
baseline.

r‘) Canadian VIGOUR Centre
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Results
« Mean LVEF was 29+8% (range 5-

44%).

« Compared with other tertiles, those

in the lowest tertile had higher NT-
proBNP, hsCRP, and IL-6 and
higher rates of cardiovascular
death (CVD) or HF hospitalization
(HFH) (42.0%, 35.2%, and 30.8%
for tertiles <24, 25-33, >33%; ; P
<0.001).

The adjusted hazard ratio (95%
Cl) of vericiguat on CVD or HFH
from lowest to highest LVEF
tertiles was 0.79 (0.68-0.94), 0.95
(0.82-1.11), and 0.94 (0.79-1.11)
(P=0.222).

Similar results were seen for CVD
and HHF (P interaction 0.964
[CVD]; 0.438 [HFH]).

Discontinuation of treatment due to
adverse events was consistent
across tertiles (7.2%, 6.0%, 7.0%).

Table. Baseline biomarkers and clinical outcomes according LVEF at baseline

Overall LVEF=24 % LVEF LVEF P-value
(N=5,036) (n=1,472) 25t0 33 % IMtod5 %
(n=1,871) (n=1,693)
Lab and biomarker, medijan (25%-75%)
MNT-proBNP, poimL 2B16 {1556-5312) 3442 (1847-6356) | 2876 (1544-5336) | 24564 (1396-4525) <0001
(Walid n) [n=4805) (n=1401) [n=1785) (n=1608) |
hs-cTnT, nglL 29.6{18.848.6 206 (18.9-49.1) 301 (19.1-49.9) 28.2 (18.2-47.0) 0.369
(valid n) (n=4614) (h=1372} (n=1697) (h=1533)
30OF-13, pg'mL 047 (1917-2145) 3166 (1915-9466) | 3007 (1871-5144) | 3008 (1968-4858) 0.053
(Walid n) [n=4385) (n=1313) (n=1808) (n=1462)
hsCRF, mg/L 3.801.5-48.4) 44 (1.7-11.7) 3.801.5-8.3) 36 (1.3-88) <0001
(valid n) (n=4519) (n=1341} (n=1662) (n=1504}
IL-6, pg/mL 6.8(4.6-11.2) 74 (48-127) 6.7 [4.6-10.8) 6.5 (4.4-10.1) =01.001
(Walid n) (N=4577) (n=1384) {n=1688) (r=1513)
Cystatin ©, mallL 1.301.1-1.8) 1.5301.0-1.7) 1.301.1-1.8) 1.4 {1.1-1.8) =0.001
MValid n) (n=4508) (n=1337) (n=1857) (n=1500)
Clinical outcomes, event per 100 patient-year
CVDO/MHFH 33.6 42.0 33.2 30.8 <0.001
CWD 13.4 17.2 12.9 10.7 =0.001
HFH 274 31.8 278 23,5 =0,001
Conclusions:

« Patients with lower LVEF had a distinctive biomarker profile

reflecting a higher risk for adverse clinical outcomes.

« There was no statistically significant interaction for the benefit of
vericiguat across LVEF tertiles, but the effect was nominally less
at higher LVEF.
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VICTORIA Trial: Methods

* VICTORIA randomized 5050 patients with worsening HF and LVEF
<45% to vericiguat or placebo

* In this analysis, patients were divided into subgroups based on LVEF
tertiles (<24, 25-33, and >33%); outcomes and treatment effects were

examined across these groups and by considering LVEF as a
continuous variable

* NT-proBNP, cardiac troponin T, GDF-15, IL-6, hsCRP, and cystatin C
were measured at baseline



Table. Baseline biomarkers and outcomes according
to LVEF at screening

Tertile 1 Tertile 2 Tertile 3
Overall (N=5,036) (£24%) (25 to 33 %) (34 to 45 %) P-value
(n=1,472) (n=1,871) (n=1,693)
CVD/HFH, n (%) 1860 (36.9%) 614(41.7%) 680 (36.3%) 566 (33.4%) <0.001
CVD, n (%) 851 (16.9%) 313 (21.3%) 302 (16.1%) 236 (13.9%) <0.001
HFH, n (%) 1431 (28.4%) 464 (31.5%) 535 (28.6%) 432 (25.5%) <0.001
NT-proBNP, pg/mL 2816 (1556-5312) 3442 (1847-6356) 2876 (1544-5336) 2464 (1396-4525) <.001
hs-cTnT, ng/L 29.6 (18.8-48.6) 29.6 (18.9-49.1) 30.1 (19.1-49.9) 29.2 (18.2-47.0) 0.369
GDF-15, pg/mL 3047 (1917-5145) 3166 (1915-5466) 3007 (1871-5144) 3009 (1969-4859) 0.053
hsCRP, mg/L 3.9 (1.5-94) 4.4 (1.7-11.7) 3.8 (1.5-9.3) 3.6 (1.3-8.6) <.001
IL-6, pg/mL 6.8 (4.6-11.2) 7.4 (4.8-12.7) 6.7 (4.6-10.8) 6.5 (4.4-10.1) <.001
Cystatin, mg/L 1.3(1.1-1.8) 1.3 (1.0-1.7) 1.3(1.1-1.8) 1.4 (1.1-1.8) <.001

Javed Butler et al. J Am Coll Cardiol 2022; 79:372-372.

2022 American College of Cardiology Foundation




VICTORIA Trial: Conclusions

* Patients with lower LVEF had a distinctive biomarker profile reflecting
a higher risk for adverse clinical outcomes

* There was no statistically significant interaction for the benefit of
vericiguat across LVEF tertiles, but the effect was nominally less at
higher LVEF




Classification and Implications of Heart Failure Events from the
VICTORIA Trial
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VICTORIA Trial: Background

* Heart failure hospitalization (HFH) is a major driver of HF morbidity
and costs

* HF events vary widely in severity but are generally considered
equivalent in clinical trials

* Effective therapies may not just reduce events but may make them
less severe




VICTORIA Trial: Methods

* We classified all positively adjudicated HF events by severity
according to the most intensive treatment received:

* Urgent outpatient visits requiring IV therapy
 HFH/PO diuretics

 HFH/IV diuretics

 HFH/IV vasodilators

* HFH/IV inotropes

* HFH/mechanical support




Inpatient Qutcomes by Event Type

Post Discharge Outcomes by Event Type
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Healthcare resource use, intensity, and
costs among patients with heart failure
with reduced ejection fraction treated with
omecamtiv mecarbil in GALACTIC-HF

Nihar R. Desai," Rafael Diaz, G. Michael Felker, Marco Metra,
Scott D. Solomon, Gary Binder, Punag Divanji, Daniel R.J. Gomes,
Robb Kociol, Lisa Meng, John R. Teerlink

1. Sealion of Cardiovasoular Madicing, Dapl of Inlernzl Medicing, Yale School al Medicing, and
Center for Outcomes Hesearch & Evaluation, Yale New Haven Hospital, New Haven, CT. LISA

BACKGROUND

In GALACTIC-HF (NCT02929329), amecamtiv mecarbil (OM) added to
standard of care for heart faillure with reduced ejection fraction (HFrEF)
reduced the risk of the primary composite endpoint of a first HF event ar
cardiovascular death.’

Greater risk reduction was seen as baseline gjection fraction (EF)
decreased.? Increased risk was seen in patients with bath digoxin use
plus atrial fibrillationsflutter (AF) together at baseline (digoxin+AF) but
not for patients with either factor alone.? No benefit was abserved for
cardiovascular death.

The purpose of this study was to examine HF-related resource utilization
and costs in patients benefitting from OM.

METHODS

We evaluated risk of first HF event (hospital and emergency room /urgent care
visits, all adjudicated as due ta HF), total HF events, and cumulative frequency
of HF events, resource intensity, relative risk reduction (RRR), abselute risk
reduction (ARR), number needed to treat (NNT), and cost of HF events.
Treatment effect was evaluated as function of baseline EF far the full study
population and after excluding digoxin+AF. Selection of cut point for benefit
reflected clinical practice of reporting EF in 5% intervals.

Costs of HF events were based on unit cost estimates fram published secandary
studies inflated to 2021 US dollars, including 317,123 per HF hospitalization

RESULTS

Of B232 trial patients, 5369 (G5%) met criteria for benefit from OM, after excluding
those with digoxin+AF (892; 8.4%) or with EF =30 where little risk reduction was
sean (Fig 1).

In this subgraup with EF =30% without digoxin/AF:

—  OMwas associated with significant reductions in risk of a first HF event (RRR
15%, ARR 3.8, NNT 26.2), tolal HF events (RRR 17%, ARR 6.8, NNT 14.7)
{Table 1), and cumulative HF events (Fig 2).

OM also significantly reduced resource intensity, measured by total days in
hospital among patients being hospitalized (rate ratic 0.80, 95% CI 0.82-0.949).
Estimated cost reductions related to HF events were 53,085 {19% reduction)

per patient (Fig 3). 8% of cost reductions were due to HF hospitalizations
avoided with OM.

CONCLUSIONS

Among HF patients with EF £30% and without digoxin+&F, OM led to significant
clinical benefits, with reductions in resource utilization, intensity, and costs
related to HF events.

This large, clinically relevant and easily identifiable group of HFrEF patients
may be where the clinical and economic benefits of OM are most evident.

Madeling long-term cost-effectiveness (CostQALY) of Ol Is ongoing.

Omecamtiv mecarbil
significantly reduced clinical
events, resource utilization,

and costs related to HF events
in a clinically relevant

and easily identifiable

subgroup of HFrEF patients
where risk is most evident

Reduction in costs related to
HF hospitalizations &
emergency room/urgent care
among patients with EF <30%
and without digoxin+AF

Poster 1114-07; presented at the American College of Cardiclogy (ACC)
71st Annual Scientific Sessions | Washington, DC | April 24 2

For more information, email nihar.desai@yale.edu
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Fig 1: Omecamtiv mecarbil treatment effect as function of baseline EF
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Table 1: First and total HF events (subgroup: EF £30% without digoxin+AF)

oM Placebo
(M=26T4) (M=2695)

Events per 100 pt-yr

First HF 085

event

1868 227

Tetal HF .83

events

34 378

HR (95% CI}

(0.77-0.83)

{074 083

RRR
18% 38

17% 6.8 14.7

MHMT i5 the number of patlents necded to be treated to prevent 1 HE event, over the 3 years studied.

m 12

12,979

4

16 18

Cost offsets
$16,064 Per patiant

% Reduction 19%

ated to HE events over 3 years, 5K

$3085



Resource Use o il
(2674) (2695)
. ) HR 0.85, ARR 3.8
Time to first HFE/100 pt yrs 18.9 22.7 C110.77-0 93 NNT 26.5
Frequency of HFE (all events) / 100 HR 0.85, ARR 6.7 -
pt yrs 31.2 38.0 C10.75-0.96 NNT 14.9 Study Conclusions
S « Among HF patients with EF <30%
. . ncreasing ; . .
1C;6n:t|:tlve rate of HFEs at 36 mos / 81.8 102.4 (I?a;’;egratlo treatment effect and without dlgOX|n+AF, OM led to
' over time . e . . .
significant clinical benefits, with
TS [HES 1 AT reductions in resource utilization,
Total days in hospital 524.1 652.2 Rate ratio 0.80, Cl 0.79-0.82 intensity’ and costs related to HF
IV diuretics/inotropes /vasodilators 35.7 42.3 Rate ratio 0.84, Cl 0.79-0.90 events
Mechanical circulatory support 59 54 e This Iarge, CIinicaIIy relevant and
during HF hospitaliz'ns ' ' Low event rates : : e
? i procluded sompanison easily identifiable group of HGrEF
hﬂoicg;taa?ii;ilsﬂmd removal during HF 08 0.9 with sufficient precision patients may be Where the CliniCal
and economic benefits of OM are
Hospital Costs US $ over trial period mOSt evident
HFE med'l costs (excl Rx) / pt $12,462 $15,487 | Rate ratio 0.804 | $3,025 / difference M c .
odeling long-term cost-effectivhess
ARR = absolute risk reduction. CI=95% confidence interval. HFE = heart failure event. NNT = number C / ALY f OM ° ;
needed to treat. OM = omecamtiv mecarbil + standard care. Pbo = placebo + standard care. Cost per ( ost Q ) 0] IS ONgoing
admission / event from literature may underestimate total cost as they do not incorporate lower resource
intensity or length of stay or reductions in other observed hospitalizations not related to worsening HF
such as stroke. Development of a lifetime projection model and full cost effectiveness analysis
(Cost/QALY) is ongoing.

Nihar R. Desai et al. J Am Coll Cardiol 2022; 79:309-309.
2022 American College of Cardiology Foundation




Resource Use o il
(2674) (2695)
. ) HR 0.85, ARR 3.8
Time to first HFE/100 pt yrs 18.9 22.7 Cl 10.77-0.93 NNT 265
Frequency of HFE (all events) / 100 312 38.0 HR 0.85, ARR 6.7
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Cumulative rate of HFEs at 36 mos / 81.8 102.4 Rate ratio treatment effect
100 pts 0.799 .
over time
Resource Intensity /100 pt yrs
Total days in hospital 524 1 652.2 Rate ratio 0.80, CI 0.79-0.82
IV diuretics/inotropes /vasodilators 35.7 42.3 Rate ratio 0.84, C1 0.79-0.90
Mechanical circulatory support 29 24
during HF hospitaliz'ns ' ' Low event rates
precluded comparison
Mechanical fluid removal during HF 08 0.9 with sufficient precision
hospitaliz'ns ' '
Hospital Costs US $ over trial period
HFE med'l costs (excl Rx) / pt $12,462 $15,487 | Rate ratio 0.804 | $3,025 / difference
ARR = absolute risk reduction. CI=95% confidence interval. HFE = heart failure event. number
needed to treat. OM = omecamtiv mecarbil + standard care. Pbo = placebo + stand ost per
admission / event from literature may underestimatguigisisas Sl - ' it
intensity or length of stay or reductions in other obs .
such as stroke. Development of a lifetime projectio $3,025 | difference
(Cost/QALY) is ongoing.

Nihar R. Desai et al. J Am Coll Cardiol 2022; 79:309-309.
2022 American College of Cardiology Foundation

Study Conclusions

Among HF patients with EF <30%
and without digoxin+AF, OM led to
significant clinical benefits, with
reductions in resource utilization,
intensity, and costs related to HF
events

This large, clinically relevant and
easily identifiable group of HGrEF
patients may be where the clinical
and economic benefits of OM are
most evident

Modeling long-term cost-effectivhess
(Cost/QALY) of OM is ongoing
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