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PCSK9 Inhibitors —Updates & Trials -

A. GLAGOV TRIAL

B. EBINGHAUSER TRIAL

C. EVOPACS TRIAL

Colchicine in patients with AMI -COLCOT Trial — NEJM 2019

ARB/Neprilysin inhibition in HFpEF- PARAGON —HF Trial (NEJM 2019; 381: 1609)

Dapagliflozin in Patients With Heart Failure and Reduced Ejection Fraction - DAPA-HF trial (Eng/J
Med 2019;381:1995.)

Dapagliflozin Effect on Cardiovascular Events—Thrombolysis in Myocardial Infarction 58 -
DECLARE-TIMI 58 Trial ( N Engl J Med 2019;380:347-57.)

Icosapent Ethyl for Hypertriglyceridemia- REDUCE-IT Trial (NEJM 2019; 380: 11)

PCSK9 INHIBITORS

* Background:
— Cardiovascular Mortality

— Holy Grail of Cardiology — ‘Plaque
Regression’-GLAGOV TRIAL

— Financial Aspects
— EBINGHAUSER TRIAL
— EVOPACS TRIAL




PCSK9 INHIBITORS

of mortality worldwide.
Figure 4. Age-adjusted death rates for the 10 leading causes of death: United States, 2016 and 2017

Despite the present advances in pharmacotherapy, atherosclerotic cardiovascular disease (ASCVD) remains the leading cause
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PCSK9 INHIBITORS

Low density lipoprotein-cholesterol (LDL-C) lowering is the primary
target for ASCVD risk reduction, showing demonstrable benefits in
mortality.

However, 70% of events occur even in the presence of statins.

This residual risk may be approached with additional LDL-C
reduction.

Statin intolerance is a common clinical concern affecting adherence
and the benefit with statins.

Significant Interindividual variation of individual lipid-lowering.

Following rapid development, proprotein convertase subtilisin/kexin
type 9 (PCSK9) inhibitors is now a great new tool in our armanterium
for the goal of CVD risk reduction.

Monoclonal antibodies have demonstrated LDL-C lowering of up to
57% as monotherapy and up to 73% when added to

S




CENTRAL ILLUSTRATION: Clinical Algorithm for Managing Low-Density
Lipoprotein Cholesterol

e coronary syndrome/
coronary artery disease patient with
hypercholesterolemia
|

\
American College of Cardiology/
e  Heart Associti
Statin Optimize statin therapy

Step 2:

Check low-density th
lipoprotein cholesterol
(LDL-C)

|
RE  LDL-C <70 mg/dl LDL-C 270 mg/dL
1

Step 3:
Add prescription as needed

1 1

SETNERSCUN T LDL-C <70 mg/dl LDL-C 270 mg/dl
1
i

LDL-C target <50 mg/dl
for very high risk atheroscleratic
cardiovascular disease

Rosenson, R.S. et al. J Am Coll Cardiol. 2018;72(3):314-29.

PCSK9 INHIBITORS

Mean LDL-C: 93.0 mg/dL

—a

I Statin monotherapy
I Statin plus evolocumab

Mean LDL-C: 36.6 mg/dL

LDL-C change from baseline (mg/dL)

90 mag/dL
3.9% change from baseline

‘\.\I 29 mg/dL

No. of patients
Statin monotherapy 484
Statin + evolocumab 484

—70 [~ —59.8% change from baseline
—80 I I I I [
Baseline 12 24 52 64 76 78
Study week
446 441 447 441 425 418
456 452 444 449 426 434

Reproduced with permission from JAMA (Nicholls SJ, et al. Effect of evolocumab on progression of coronary disease in statin-treated patients:
the GLAGOV randomized clinical trial. JAMA 2016; 316:2373-2384). Ccopyright @ 2016 American Medical Association. All rights reserved. |
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High Resolution MRI
Demonstrating Plaque Regression
with Advanced Cholesterol Therapy
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Zhao. JACC:Vascular Imaging 2011;4:977




PCSK9 INHIBITORS — GLAGOV STUDY

Percent of Patients Showing Regression in PAV

Statin Monotherapy Statin plus Evolocumab

P <0.0001 for comparison
to statin monotherapy group

64.3%

Percentage of Patients (%)
Percentage of Patients (%)

o
Regressors Progressors Regressors Progressors

PCSK9 INHIBITORS — GLAGOV STUDY

Adverse Clinical Events and Safety Findings

mectonstereacions | ow | 0w |




PCSK9 INHIBITORS — EBBINGHAUS TRIAL

* In 2012 FDA added risk of adverse cognitive
effects to label of all statins

Brain

synthesizes mAb (e.g.,

cholesterol evolocumab)

locally are too large
to cross the
intact blood-

brain barrier

Nevertheless meta-analysis* of adverse events from 6 trials in 9581 pts
suggested an increased risk with PCSK9 inhibitors: HR 2.3 [1.1, 4.9]

« Event rates low (<1%)
+ Unadjudicated, diverse AE terms reported
+ Not correlated with LDL-C achieved %

PCSK9 INHIBITORS — EBBINGHAUS TRIAL

FOURIER Study Population: 27,564 stable patients with CV disease, age
40-85 years; additional CV risk factor(s), LDL > 70 mg/dL (or non-HDL > 100)

.

RANDOMIZED
Placebo SC DOUBLE BLIND Evolocumab SC
Q2W or QM 26 mos. 140 mg Q2W or 420 mg QM
mean f/u

Evolocumab on background of statin c/w placebo:
* 4 LDL-C by 59%

1 CV outcomes on background of statin therapy

+ Safe and well-tolerated




PCSK9 INHIBITORS — EBBINGHAUS TRIAL

RANDOMIZED
g DOUBLE BLIND
FodTidn Placebo SC ‘ﬂh_', Evolocumab SC
ol Q2W or QM 140 mg Q2W or 420 mg QM
2442 patients screened for
ebbinghaus EBBINGHAUS
"""""""" > | MAJOR EXCLUSIONS
v 1. Not enrolled in FOURIER
P 2. >12 wk FOURIER visit
1974 Enrf)lled (Full Analysis Pop) 5 116 domente mg‘,"'ﬁfi'va
Median F/U 19.8 months impairment or other conditions
¢ interfering with participation

Primary Analysis Cohort (N=1204)
Baseline cognitive testing on/before
1%t dose of study drug and had f/u

T
cognitive testing post dosing* oaniin tests parformed
months; and end of study

Additional 770 pts w/ baseline
assessment before week 12 visit

PCSK9 INHIBITORS — EBBINGHAUS TRIAL

@ Primary Endpoint
Spatial Working Memory Strategy Index """

25 m Placebo = Evolocumab Non-inferiority
boundary
20 0.19

1
Pnon-inferiority <0.001

Mean Number of boxes
]

5
N o, ¢ 1y
. -0.29 -0.21
Baseline Post -0.10 0.0 0.10  0.20
baseline Change Treatment Difference in Z score

Favors Evolocumab Favors Placebo

Raw Scores (Placebo minus Evolocumab) %




PCSK9 INHIBITORS — EBBINGHAUS TRIAL

@ Secondary Endpoint Results

ebbinghaus

30 mPlacebo mEvolocumab Trt diff of A

Spatial Working g inZ-scores Pyyperiority
21.0 20.9 201 203

=20
Memory Between W

Errors Score 10
@
=0

0033 0.36

Baseline Post baseline

30

5 g
Paired PNl 25.2 26.5 236 249
Associates o
Learning =10 0.023 0.49
2 0

Median RN 355 357 [l 356 362

5-Choice 8200 0073 0.06

Reaction 2

Time g1o0 %
0

PCSK9 INHIBITORS — EBBINGHAUS TRIAL

In patients with known cardiovascular disease on
background statin followed for 20 months

- No differences btw evolocumab vs placebo
A. A battery of cognitive tests
B. Patient-reported everyday cognition
C. Adverse cognitive events reported by MD

- No evidence of differences in cognitive tests by
achieved nadir LDL-C, even

e




PCSK9 INHIBITORS- EVOPACS TRIAL

* Role of PCSK9 inhibition in the management of ACS (November
2019)

* Early initiation of high-intensity statin therapy to reduce serum
levels of low-density lipoprotein cholesterol (LDL-C) is
recommended for all patients with an acute coronary syndrome
(ACS).

* The addition of a PCSK9 inhibitor to statin therapy during initial
hospitalization was evaluated in the EVOPACS trial

* The primary end point of a decrease in mean percentage change
from baseline LDL-C was significantly lower with PCSK9 treatment at
eight weeks compared with placebo. Additional studies, which
evaluate clinical outcomes such as cardiac death or myocardial
infarction, are needed prior to our using this class of drug during
hospitalization for ACS.

PCSK9 INHIBITORS- EVOPACS TRIAL

v does PCSKI work? Hnw does Inhibitors work?
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samzmiimsrz- Evolocumab for Early Reduction of
LDL-Cholesterol Levels in Patients With
Acute Coronary Syndromes (EVOPACS)

C. Koskinas', Stephan Wi 1, Giovanni , Christian Mueller®, Stéphane Cook*,
Christian M. Matter, Olivier Muller‘ Jonas Hzner", Baris Gencer’, Carmela Crljenica?, Poorya Amini?,
Olga Deckarm?, Juan F. Iglesias’, Lorenz Riber", Dik Heg?, Frangois Mach’

Dot Cuticiogy Dam UUWaRY Hosrlal sasgh, LISty ot Beny UL SO diceni Ligme, SRS et o
Gardology, University Hospitl Basel, Basel, Swizerand; ‘Depariment o Cardilogy, Fibourg Hospialand Universiy Frbourg. Switzedand "Depariment of
Garciology, University Hoart Gentor, University Hospial Zurch Zurich, Switzeriand, iService of Gareiology, Lausanne Univarsiy Hoopial, Lausanne,
Switzertand; "Department of Cargiology, Geneva University Hospital, Geneva, Switzeriand: *CTU o University of Bern, Bem Switzeriand

Koskinas KC, st al J Am Coll Cardiol. 2010, [apub shaad of prnt] ol org!0 0164 jace 2019.08.010,

% tct2o19 | I

TCTCONFERENGE.COM
#TCT201




PCSK9 INHIBITORS- EVOPACS TRIAL

Patients with ACS (n = 308)

= ACS (NSTEMI/UA <72h, STEMI <24h) Eﬁ:&;z:zns%rﬁzog%

= LDL-C=1.8mmolL (or non-HDL-C 22.6
mmol/L) in patients previously on stable
treatment with high-intensity statin OR

« LDL-C22.3mmol/L (or non-HDL-C 23.1
mmol/L) in patients previously on stable
treatment with low- or moderate-intensity
statin OR

End of study

Randomization 1:1

Placebo SC

+ LDL-C 23.2mmolL (or non-HDL-C 24.0 +Alorvastatin 40mg QD
mmol/L ) in statin-naive patients or
patients not on stable statin regimen

Baseline 4 Wks 8 Wks

[r2n wese) | |

A A

A A A A
A

A\ P acminisuation g Ciinical follow-up :

A obtesing NIRS (imaging sub-study) |
|7 in-hospital (72h) }

PCSK9 INHIBITORS- EVOPACS TRIAL

CENTRAL ILLUSTRATION: Evolocumab in Patients With Acute Coronary
Syndrome

Early post-acute coronary
syndrome (ACS) period
(Highest vulnerability)

Acute phase 8 weeks

Current
paragigm + Placebo

Proportion of patients (%)

LDL-C <1.8 mmol/L
at week 8

Experimental Intensive statin
design + Evolocumab

Patients with elevated LDL-C at baseline
= £3.2 mmoll on no statin
= £2.3 mmol/l on low-/moderate-intensity statin
= £1.8 mmol/l on high-intensity statin

Koskinas, K.C. et al. J Am Coll Cardiol. 2019;74(20):2452-62. %




PCSK9 INHIBITORS- EVOPACS TRIAL

* Most patients (78.2%) had not been on previous statin treatment.
Mean LDL-C levels decreased from 3.61 to 0.79 mmol/l at week 8 in
the evolocumab group, and from 3.42 to 2.06 mmol/l in the placebo
group; the difference in mean percentage change from baseline
was -40.7% (95% confidence interval: -45.2 to -36.2; p < 0.001).
LDL-C levels <1.8 mmol/l were achieved at week 8 by 95.7% of
patients in the evolocumab group versus 37.6% in the placebo
group. Adverse events and centrally adjudicated cardiovascular
events were similar in both groups.

* Conclusions In this first randomized trial assessing a PCSK9 antibody
in the very high-risk setting of ACS, evolocumab added to high-
intensity statin therapy was well tolerated and resulted in
substantial reduction in LDL-C levels, rendering >95% of patients
within currently recommended target levels. (EVOlocumab for Early
Reduction of LDL-cholesterol Levels in Patients With Acute Coronary
Syndromes [EVOPACS]; NCT03287609) Eﬁg

COLCOT TRIAL

Benefits of colchicine in the treatment of acute Ml (January 2020)

* Anti-inflammatory therapy for patients with acute myocardial
infarction (Ml) has shown some promise but has been limited by
side effects.

* The efficacy and safety of colchicine were evaluated in a trial of over
4700 patients within 30 days of an acute Ml who were randomly
assigned to this agent (0.5 mg daily) or placebo .

e After a median follow-up of nearly two years, the risk of the primary
composite endpoint (death from cardiovascular causes, resuscitated
cardiac arrest, M, stroke, or urgent hospitalization for angina
leading to coronary revascularization) was approximately 25 percent
lower in the colchicine group, a result primarily driven by lower
rates of stroke and angina.

e Adverse events were similar between the two groups.

* Pending additional supporting evidence, we do not treat acute Ml

with colchicine. Eﬁg

12



COLCOT TRIAL

Benefits of colchicine in the treatment of acute Ml (January 2020)

e There is a critical role for inflammation in the COLCDT TRIAL

process of atherosclerotic heart disease. Efficacy and Safety of Low-Dose Colchicine
after Myocardial Infarction

* The CANTOS study was the first large J e ieiioaressetame ot |
cardiovascular outcomes trial to demonstrate
a role for immunomodulation in reducing
cardiovascular events. In CANTOS, IL-1B
inhibitor canakinumab resulted in a 15% lower
risk of cardiovascular events when compared
to placebo in individuals with established
atherosclerotic heart disease.

immunosuppressant with a safer adverse

(0.5 mg once daily) to patients medical regimen improv{

. |dentification of an effective i Objective: To assess if adding low-dose colchicine
i outcomes in patients with recent myocardial infarction

effect profile with the potential to reduce
cardiovascular events in individuals with
residual inflammatory risk represents a major
unmet need.

e

COLCOT TRIAL

Benefits of colchicine in the treatment of acute Ml (January 2020)

* Colchicine is an inexpensive, orally administered, COLCOT TRIAL

potent anti-inflammatory medication with a long KGR S e oo e oot
history of use for indications such as gouty arthritis
and pericarditis.

[ Randomized, double-bling controlled iriat |

e Results from a small, uncontrolled trial of 532
patients, which was not placebo controlled known
as Low-Dose Colchicine (LoDoCo) trial evaluated 0.5
mg once daily in stable coronary artery disease

* The study documented a reduction in the primary

outcome measure which was a composite of acute

or non-cardioembolic ischemic stroke (p<0.001).

. . p 9 Objective: To assess if adding low-dose colchicine
coronary syndrome, out-of-hospital cardiac arrest, <& SB (0.5 mg once daily) to patients modical regimen improv
outcomes in patients with recent myocardial infarction

e These findings, however, merited confirmation
with a larger, randomized controlled trial.

13



COLCOT TRIAL

Benefits of colchicine in the treatment of acute Ml (January 2020)

* Total of 4745 patients were &= COLCOT TRIAL M

enrolled e Mool reion.
* 2366 patients were assigned B

to the colchicine group, and || 4 75 |l it s st it

2379 tothe placebo group. | s |rmimsteriwtistisnin
* Patients were followed for a

median of 22.6 months.

Colchicine group and in 0.4% o @ ey

of those in the placebo group (N=2,366 h=2379)

(P =0.03). |

COLCOT TRIAL

Benefits of colchicine in the treatment of acute Ml (January 2020)

PRIMARY OUTCOME

. . . CVD Death, GV arrest, M, stroke, or
* The primary end point occurred in 5.5% HASAL I aschaTB AN %

of the patients in the colchicine group,

as compared with 7.1% of those in the _ SEGORRNRYIDUEG0NE
placebo group (hazard ratio, 0.77; 95% @ MI, CVA, CV arrest, CVD Death %
confidence interval [Cl], 0.61 to 0.96; s i el

P=0.02). @ )
Adverse event: pneumonia %
P=0.03

*  94% Patients got PCI

e 06

Conglusion: Among patients with a recent myocardial infarction,
colchicine at a dose of 0.5 mg daily led to a significantly lower risk of

ischemic cardiovascular events than placebo.




COLCOT TRIAL

The hazard ratios were 0.84 (95% Cl, 0.46
to 1.52) for death from cardiovascular
causes, 0.83 (95% Cl, 0.25 to 2.73) for
resuscitated cardiac arrest, 0.91 (95% ClI,
0.68 to 1.21) for myocardial infarction, 0.26
(95% Cl, 0.10 to 0.70) for stroke, and 0.50
(95% Cl, 0.31 to 0.81) for urgent
hospitalization for angina leading to
coronary revascularization.

Diarrhea was reported in 9.7% of the
patients in the colchicine group and in 8.9%
of those in the placebo group (P =0.35).
Pneumonia was reported as a serious
adverse event in 0.9% of the patients in the
colchicine group and in 0.4% of those in the
placebo group (P =0.03).

| PRIMARY OUTCOME

CVD Death, GV arrest, M, stroke, or
urgent revascularization %
HR 0.77; 85% CI, 0.61 1o 0.96; P=0.02

=

 SECONDARY QUTCOME

M, CVA, CV arrest, CVD Death %
HR 0.85; 95% Cl, 0.66 to 1.10, P=NS

Adverse event: pneumonia %
P=0.03

00
00

Conclusion: Among patients with a recent myocardial intarction,
colchicine at a dose of 0.5 mg daily led to a significantly lower risk of
ischemic cardiovascular events than placebo.

e

PARAGON-

The angiotensin receptor—neprilysin
inhibitor sacubitril-valsartan led to a
reduced risk of hospitalization for heart
failure or death from cardiovascular
causes among patients with heart failure
and reduced ejection fraction.

The effect of angiotensin receptor—

neprilysin inhibition in patients with
heart failure with preserved ejection
fraction was unclear.

HF TRIAL

#51  PARAGON-HF TRIAL

Angiotensin-Neprilysin Inhibition in Heart

| Multicenter, randomized, double-blind clinical trial |

AMERI!
€O

Failure with Preserved Ejection Fraction =~ cxvio

CAN
LLEGE of
ILOGY

ejection fraction (HFpEF).

.7 N. Objective: To assess the role of angiotensin-neprilysin
> =~ inhibitors in patients with heart failure with preserved

4 822 Inclusion criteria: patients with HF (NYHA
pa’tients natriuretic peptides and structural heart
disease were included.

class lI-IV), ejection fraction > 45%, elevated

Sacubitril-
valsartan
(n=2,407)

Valsartan
(n=2,389)

15



PARAGON-HF TRIAL

#51  PARAGON-HF TRIAL

e 4822 patients with New York Heart Angiotensin-Neprilysin Inhibition in Heart  avericax
s . Failure with Preserved Ejection Fraction CARDIOLOGY
Association (NYHA) class Il to IV heart failure,
ejection fraction of 45% or higher, elevated
level of natriuretic peptides, and structural
heart disease to receive sacubitril-valsartan T o — :
.7 N. Objective: To assess the role of angiotensin-neprilysin
itri i B =~ inhibi i i ith h fail ith d
(target dose, 97 mg of sacubitril with 103 mg c@: e oy naart {allirawith pressnve
of valsartan twice daily) or valsartan (target
H H Inclusi iteria: patient ith HF (NYHA
dose, 160 mg twice daily). 4,822 || class 1-1v, sjoction traction > 45%, slevated

natriuretic peptides and structural heart
disease were included.

| Multicenter, randomized, double-blind clinical trial |

patients

¢ Primary outcome was a composite of total
hospitalizations for heart failure and death Sucitlicdi- Gk
alsartan
from cardiovascular causes. v @ (n=2,389)

* Secondary outcomes including NYHA class
change, worsening renal function, and KCCQ %

PARAGON-HF TRIAL

Te NEW ENGLAND JOURNAL of MEDICINE

Angiotensin—Neprilysin Inhibition in Heart Failure
with Preserved Ejection Fraction

MULTICENTER, DOUBLE-BLIND, ACTIVE-COMPARATOR TRIAL (PARAGON-HF)

i Sacubitril-valsartan Valsartan
4822 —— 97mg+103mg 160 mg [
oo N ; e 4 (twice daily) (twice daily) [ )
Patients with ™ " 08
NYHA class II-1V ‘ .
heart failure and EF 245% B = (N=2419) (N=2403) -
Total hospitalizations
for heart failure and 894 EVCDtS 1009 CVEﬂtS
cardiovascular death Rate ratio, 0.87; 95% CI, 0.75-1.01; P=0.06
Patients receiving sacubitril-valsartan more likely to have
hypotension and angioedema but less likely to have hyperkalemia

etts Medical Society

S.D. Solomon et al. 10.1056/NEJMo0al908655 Copyright © 2019 Ma

16



PARAGON-HF TRIAL

Primary endpoint just missed significance in trial evaluating
ARNI in HFpEF patients

Randomized, double-blind, active comparator PARAGON-HF trial, in HF patients with LVEF 245%

Primary endpoint:
Risk of total HHF and CV death in HFpEF patients

Number of events per
100pt-years

Rate ratio: 0.87 (95%CI: 0.753-1.005), P=0.0585

ARNI: prilysininhibitor; HFpEF: heart failure with preservedejection fraction;
LVEF: left ventricular ejection fraction; HHF: hospitalization for heart failure

PARAGON-HF TRIAL

1 PARAGON-HF TRIAL

¢ There were 894 primary events in 526 Angiotensin-Neprilysin Inhibition in Heart ZEnaican
patients in the sacubitril-valsartan Failure with Preserved Ejection Fraction  cubioioly
group and 1009 primary events in 557 A e = U L
patients in the valsartan group (rate
ratio, 0.87; 95% confidence interval [Cl],
0.75 to 1.01; P=0.06).

¢ The incidence of death from
cardiovascular causes was 8.5% in the
sacubitril-valsartan group and 8.9% in
the valsartan group (hazard ratio, 0.95;
95% Cl, 0.79 to 1.16); there were 690
and 797 total hospitalizations for heart
failure, respectively (rate ratio, 0.85;
95% Cl, 0.72 to 1.00).

Sacubitril- Valsartan
valsartan
(n=2,407) @ tarSans)

PRIMARY OUTCOME

1 HF i
and GV mortality %
RR 0.87; 95% Cl, 0.75 to 1.01, P = 0.08

SECONDARY OUTCOME

Composite of renal failure,
ESRD or worsening GFR %
HR 0.50; 95% CI, 0.33 to 0.77

All-cause mortality %
HR 0.97; 95% Cl, 0.84 10 1.13

00 6 W

Conclusion: Sacubitril-valsartan did not result in a significantly
lower rate of total hospitalizations for HF and death from CV causes
among patients with HFpEF (EF > 45%).

[
-~ 00 6
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DAPA HF Trial

*  Dapagliflozin for heart failure with reduced ejection

fraction (October 2019) m DAPA-HF TRIAI.

e Sodium-glucose cotransporter 2 (SGLT2) inhibitors reduce Dapaglifiozin in Patients with Heart e
hospitalization for heart failure (HF) in patients with type 2 Fallure and Reduce Election Fractian  caiiitZy
diabetes mellitus (DM), but whether they improve [ pacallel orowp. sra |
outcomes for nondiabetic patients with HF has not been
known.

*  The DAPA-HF trial evaluated the SGLT2 s .
inhibitor dapagliflozin in nearly 5000 patients with c@u cotransporter 2 [SGLT2] inhibitor) compared with
- ; 3 i . . placebo among patients with heart failure and a
symptomatic heart failure with reduced ejection fraction reduced ejection fraction (HFrEF).
(HFrEF) and an elevated natriuretic peptide level on Siion SriterIe: patToRts Wil symntamatic 1 Fs

i i LVEF <40% NT-proBNP =600 pg/ml (if hospitalized|
optimal drug and device therapy 4’744 for HF within last 12 months >400 pg/mi; if atrial

patiants fibrillation/flutter 900 pg/mi)
e Compared with placebo, all-cause mortality and the
primary composite outcome (worsening HF or
cardiovascular death) was reduced with dapaglifiozin, with f: i @ scake,
similar effects in patients with and without type 2 DM. ‘@ n=237m) -,

DAPA HF Trial

*  The frequency of adverse effects was generally similar in
the dapagliflozin and placebo groups. Given these findings, m DAPA—HF TRIAI_
w_e now r_ecommend dapagliflozin for patients with HFrEF Dapagifiozin in Patients with Heart
with persistent symptoms and an elevated serum Failure and Reduced Ejection Fraction  Comoiodr
natriuretic peptide level despite optimal drug and device [

aaraliel orous. rial |
therapy (including a mineralocorticoid receptor antagonist
and/or cardiac resynchronization therapy, if indicated).
*  Dapagliflozin is contraindicated in patients with .
symptomatic hypotension or systolic blood pressure <95 PRIMARY OUTCOME
mmHg, estimated glomerular filtration rate (eGFR) <30 mL i death,
per minute per 1.73 m?, or rapidly declining renal function. il e Lo \
' SECONDARY OUTCOME

Cardiovascular death %
HR 0.82; 95% C10.69 10 0.98

Worsening of renal function %
HR 0.71; 85% C1 0.44 10 1.18

06
06




25 DAPA-HFTRIAL

Dapaglifiozin in Patients with Heart

° Failure and Reduced Ejection Fraction  cibibiodr
DA PA H F T rl a I | Rendemizad, paraliel group, piscabe-controlied wial |

By To evaluate (a
- T cotransporter 2 [SGLT2] inhibitor) cnmvslad vri|l|
B placebo among patients with heart failure and a

reduced ejection fraction (HFrEF).

Inclusion criteria: patients with symptomatic HF;

. Dapag| iflozin was a ISO found patiants for HF within last 12 months =400 pg/ml; if atrial

4,744 LVEF <40% NT-proBNP >600 pg/ml (if hospitalized|

fibrillation/flutter =900 pg/mi)
to reduce death and

hospitalization in patients —
H m al Placebo
wnﬂ:jtvgigtfgfgswlth and r-;] =3t @ s (.I’.J

* The late-breaking results of

the DAPA-HF trial were | PRIMARY OUTCOME
presented in a Hot Line death,
Session at European Society @ R 074; 3554 01 00505, P<0.001 @
of Cardiology (ESC) in August =
2019. SECONDARY OUTCOME
*  “The most important finding - Cardiovascular death % @
of all is the benefit in ;i -
patients without diabetes.
This is truly a treatment for @ Werawiins.of sonal usilon & @
heart failure and not just a
drug for diabetes,”
o vs. placebo
B L ol b oy

DAPA HF TRIAL

l Hyperinsulinemia

| Hyperleptinemia Mild ketosis
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£ )\ } outflow to +Volume overload
T the heart > } Wall stress
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DECLARE-TIMI 58 Study

About DECLARE-TIMI 58 Study

DECLARE (Dapagliflozin Effect on Cardiovascular Events)-TIMI 58 is the largest CV outcomes trial
conducted for a selective inhibitor of SGLT2 to date in a broad patient population. It is an
AstraZeneca-sponsored, Phase Ill, randomized, double-blind, placebo-controlled, multicenter trial
designed to evaluate the effect of dapagliflozin compared with placebo on CV outcomes in adults
with T2D at risk of CV events, including patients with multiple CV risk factors or established CV
disease and also assessed key renal secondary endpoints. The trial included more than 17,000
patients across 882 sites in 33 countries and was independently run in collaboration with academic
investigators from the TIMI study group (Boston) and the Hadassah Hebrew University Medical
Center (Jerusalem, Israel).

DECLARE-TIMI 58 showed that dapagliflozin significantly reduced the risk of the primary composite
endpoint of hHF or CV death versus placebo by 17% (4.9% vs. 5.8%; HR 0.83 [95% CI 0.73-0.95],
p=0.005). This finding was driven by a significant 27% reduction in the risk of hHF (2.5% vs. 3.3%; HR
0.73 [95% CI 0.61, 0.88]). The treatment benefit was consistent across patient subgroups. The Phase
11l DECLARE-TIMI 58 trial confirmed the well-established safety profile of dapagliflozin.

The full results of the DECLARE-TIMI 58 trial were published in The New England Journal of Medicine
in January 2019.[2]

DECLARE-TIMI 58 Study

The U.S. Food and Drug Administration (FDA) has granted market clearance for AstraZeneca's dapagliflozin (Farxiga)
to reduce the risk of hospitalization for heart failure (HF) in adults with type 2 diabetes (T2D) and established
cardiovascular disease (CVD) or multiple cardiovascular (CV) risk factors.

The approval is based on results from the landmark DECLARE-TIMI 58 CV outcomes trial (CVOT).[1] It is the largest
sodium-glucose co-transporter 2 (SGLT2) inhibitor CVOT conducted to date to evaluate T2D patients with multiple
CV risk factors or established CV disease. The

“DECLARE-TIMI 58 is a landmark trial, offering compelling evidence that dapagliflozin can reduce the risk of heart
failure in patients living with type 2 diabetes with multiple risk factors for or established cardiovascular disease,"
explained Stephen Wiviott, M.D., associate professor of cardiovascular medicine, Brigham and Women'’s Hospital
and Harvard Medical School, Boston, and a senior investigator with the TIMI Study Group and co-principal
investigator of the trial. "These data could help change the way we approach diabetes management — going
beyond a singular focus on glucose control to help address the risk of heart failure in a diverse population of
patients.”

The drug is the first SGLT2 inhibitor approved in the United States to reduce the risk of hospitalization for heart
failure in type 2 diabetes patients with established cardiovascular disease or multiple cardiovascular risk factors,
said Ruud Dobber, executive vice president, AstraZeneca, BioPharmaceuticals Business Unit. He explained this is
promising news for the 30 million people living with type 2 diabetes in the U.S., as heart failure is one of the
earliest cardiovascular complications for them, before heart attack or stroke.

In August, the FDA granted Fast Track designation for dapagliflozin to reduce the risk of cardiovascular death, or
the worsening of heart failure in adults with heart failure with reduced ejection fraction (HFrEF) or preserved
ejection fraction (HFpEF). This was based on the Phase Ill trials, DAPA-HF and DELIVER.[2-5] and Fast Track
designation to delay the progression of renal failure and prevent CV and renal death in patients with chronic kidney
disease (CKD) based on the Phase 11l DAPA-CKD trial. The drug is not indicated to reduce the risk of heart failure, CV
death or kidney disease.
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Table. DECLARE-TIMI 58: Results

tacyaumsomes |

MACE Similar rates 8.8% vs 9.4% ; HR 0.93;
P=0.17
Composite of CV death Lower for dapagliflozin 4.9% vs. 5.8%; HR 0.83;
or hospitalization for HF P=0.005
Renal composite 24% lower risk with 4.3% vs 5.6%,
dapagliflozin respectively, HR 0.76
Death from CV cause Similar 2.9% vs 2.9% HR 0.98
Death from any cause Similar 6.2% vs 6.6%, HR 0.93

soyoutomes |~ |

MACE Dapagliflozin no worse vs P<.001 for noninferiority
placebo

DECLARE TIMI 58 TRIAL

Effects of Dapaglifiozin 10 mg vs. placebo MACE CVD/HHF Renal
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DECLARE TIMI 58 TRIAL

CV death, M| or stroke CV death or HHF
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Figure: Event rates for patients with prior MI (n = 3,584) versus patients without prior MI
(n=13,576)
cv - i lar; HHF -

pitalization for heart fadlure; MI - myocardial infarction
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SGLT2 inhibitor reduces CV death and worsening HF events
in HFrEF patients

DAPA-HF trial, in HFrEF patients (EF £40%) both with and without T2DM (n=4744)

Outcomes with dapagliflozin 10 mg once daily on top of standard care
Primary endpoint All-cause death KCCQ
At 24 months At 24 months At 8 months
HR: 1.15 HR: 0.84
11 1.1 (A (95%Cl: 1.08-1.23) (95%CI: 0.78-0.90)
8 ’( P<0.001 P<0.001
=09 = 09 e
o i 3] a0
£ o R ° ‘
E £ os 0
s ) -] 2
X i Xz & 5,
C )6 a
2 5 point improvement 2 5 point deterioration
i wDapagifiozin  ® Placebo

Primary endpoint: worsening of HF events (unplanned HHF or an urgent HF visit requiring
intravenous therapy) and CV death

REDUCE IT TRIAL

Multiple epidemiologic

Rate Ratio

appropriate medical therapy Aﬂapmmhp:;sgmgo‘n‘mlm\sjylmmhw\D.glal ations of omega-3 fatly acid

studies have established Low Dose Omega-3 Mixtures Show Qe
elevated triglyceride (TG) No Significant Cardiovascular Benefit
levels as an important risk No, of Events (%) o e
. Source Treatment Control Rate Ratios (CI) Treatment  Control
factor for atherosclerotic e
B Nonfatal myocardial infarctic 1121429) 1155 (3.0) 0.97 (0.87-1.08) |
CardlovaSCU|ar events' Colunaryhexlms:w “ 130133 13 tﬂ&) 0.93(0.83-1.03) [ |
Any 3085 (7.9) 3188(8.2) 0.96 (0.90-1.01) @
P12
H H Stroke
However’ In randoleEd lschemic 574(1.9) 554(18) 1.03(0.88-121) L
1 H H Hemarhagic 17(04) 109(04) 1.07 (0.76-1.51)
trlalsl medlcatlons that UMGS\:EGJHM 142(0.4) 135(0.3) 1.05(0.77-143) -
reduce TG levels, such as o Wen_ w2 )BeR-m
P=60
niacin, fibrates, and n-3 fatty Revascurzaton
Coronary 3044 (9.3) I40(93) 1.00 (0.83-1.07) =
acid prOdUCtS, have not Noncoronary 30527) 10(@29) 082075113 .
duced cardiovascular " R
reduce -
Any major vascular event 5930 (15.2) 6071(156)  0.97(0.83-1.01) ¢
events when added to P10 o o 2

HFrEF: heart failure with reduced ejection fraction; HHF: hospitalization for heart failure; -
KCCQ: Kansas City Cardiomyopathy Questionnaire

TI91T individuals, JAMA Cardiol 3.3 [
including statins.

e
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* Bhatt DL, et al. "Cardiovascular Risk Reduction with Icosapent Ethyl for
Hypertriglyceridemia". The New England Journal of Medicine. 2018.

* Clinical Question-In patients with established atherosclerotic heart disease, or
diabetes with an additional risk factor, on pre-existing statin therapy with
residual hypertriglyceridemia (fasting triglyceride level 135-499 mg/dL), does
icosapent ethyl, a highly purified eicosapentaenoic acid ethyl ester, reduce
cardiovascular events compared to placebo?

* In patients with established atherosclerotic heart disease, or diabetes and an
additional risk factor, on pre-existing statin therapy with residual
hypertriglyceridemia (fasting triglyceride level 135-499 mg/dL), icosapent
ethyl was associated with an absolute 4.8% reduction in cardiovascular events
(cardiovascular death, nonfatal MI, nonfatal stroke, coronary
revascularization, or unstable angina), with a 0.9% absolute reduction in
cardiovascular death, at 4.9 years. %

REDUCE IT TRIAL

REDUCE-IT: ethyl red: events in with
igly pite the use of statins
*  More recently,
however,
the JELIS trial s —
+ t| OR
demonstrated a Patients (N=8179) with cardiovascular disease or coé‘?.g.fn PLAGEBO
lgcy relative risk diabetes mellitus and other risk factors, who have been 23 twice dally,
° receiving statin therapy and have an elevated fasting e |
H H triglyceride level (135-499 mg/dL or 1.52-5.63 mmol/L) and
reduction in an LDL-cholesterol level of 41-100 mg/dL
cardiovascular (1.06 to 2.59 mmol/L)
events when
H = Median 4.9 years follow-up
1.8g daily of z g "
eicosapentaenoic §§; P <0.001 £% P <0.001 = P = 0.004
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Multicenter, randomized, double-blind, placebo-controlled
N=8179
Icosapent ethyl (N=4089)
Placebo (N=4090)
Setting: 473 sites in 11 countries
Enrollment: November 28, 2011 - August 4, 2016
Median follow-up: 4.9 years

Analysis: Intention-to-treat

Primary Outcome: Cardiovascular death, nonfatal Ml, nonfatal stroke, coronary

revascularization, unstable angina

REDUCE IT TRIAL

Inclusion Criteria

Age > 45 years with established atherosclerotic heart disease (Documented
multivessel coronary artery disease (> 50% stenosis in at least two major
epicardial coronary arteries), prior Ml, or hospitalization for NSTEACS)

Age > 50 years with diabetes and > 1 of the following
Age > 55 (men) or 2 65 (women)
HTN
Active smoker or quit within 3 months
HDL-C < 40 (men) or £ 50 (women)
hs-CRP > 3 mg/dL
creatinine clearance > 30 and < 60 mL/min

Fasting TG levels > 150 mg/dL and < 500 mg/dL
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* Reduction of Cardiovascular Events with Icosapent Ethyl-Intervention Trial (REDUCE-IT) trial
randomized 8,179 patients with established atherosclerotic heart disease or diabetes and an
additional risk factor, on baseline statin therapy, to icosapent ethyl (a highly purified and
stable EPA ethyl ester) or placebo, and assessed for major cardiovascular events
(cardiovascular death, nonfatal MI, nonfatal stroke, coronary revascularization, or unstable
angina).

* The majority of enrolled individuals (70%) had established atherosclerotic heart disease. At
median 4.9 years, patients randomized to receive icosapent ethyl had an absolute 4.8% lower
rate of cardiovascular events compared to the placebo group.

REDUCE-IT: Icosapent ethyl reduces ischemic events in patients with
elevated triglycerides despite the use of statins

e 1 t O©OR
Patients (N=8179) with cardiovascular disease or COEst?IF;IBn PLAGEBO
diabetes mellitus and other risk factors, who have been 29 twice dally
receiving statin therapy and have an elevated fasting | |
triglyceride level (135-499 mg/dL or 1.52-5.63 mmoVl/L) and |
an LDL-cholesterol level of 41-100 mg/dL Y-
(1.06 to 2.59 mmol/L)

REDUCE IT TRIAL

* There were symmetric reductions in the key components of the primary
endpoint, including a 20% relative risk reduction in cardiovascular death with
icosapent ethyl.

* Median TG levels were reduced by 18% in the icosapent ethyl group and rose
by 2.2% in the placebo group. LDL levels rose in both groups, although to a
lesser degree in the icosapent ethyl group.

* There was a trend towards increased bleeding (2.7% with eicosapent ethyl
versus 2.1% with placebo, p=0.06) with icosapent ethyl, although the absolute
rates were low. There was also a modest increase in hospitalizations for atrial
fibrillation or flutter with icosapent ethyl (3.1% versus 2.1%).
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In summary, the REDUCE-IT trial provides confirmatory evidence that targeting residual elevated
TG with icosapent ethyl reduces cardiovascular events, including cardiovascular death
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Cardiovascular Risk Reduction with Icosapent Ethyl for Hypertriglyceridemia
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Bhatt et al. NEIM. lanuary 2019,
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Criticisms

* Most patients enrolled (70%) had established atherosclerotic disease,
and although the subgroup interaction was not significant the benefit
was somewhat attenuated in the smaller primary prevention cohort.
Thus, whether there is truly substantial benefit with icosapent ethyl in
the latter group is somewhat unclear.

* Ezetimibe and PCSK9 use was very low in the trial. Whether the benefit
of icosapent ethyl persists in patients receiving these drugs on top of
baseline statin therapy is unclear.

* The benefit observed with icosapent ethyl persisted even in patients
with very modest TG elevation (150-200 mg/dL), and did not closely
correlate with the degree of TG reduction observed.

Thank You!
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