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Primordial, Primary, Secondary Prevention
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IMPROVE-IT: Primary Results

18,144 ACS patients randomized to simvastatin alone or
ezetimibe (EZ)/simvastatin, 6-year median follow up

HR 0.936 CI (0.887, 0.988), P = 0.016
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*Primary endpoint (cardiovascular death, MI, UA, coronary revascularization, or stroke).
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FOURIER

16% 7 10 Placebo
90 N _o—t—o— e
_ 80 14-6(y0
14% 3" 59% mean reduction (95% CI 58-60), P<0.000001
= 60 ont o, N
o u . Absolute reduction: 56 mg/dL (95% CI 55-57) 12.6%
0 2 4 —
- 8 12% 42 L I Placebo
m aJ 30 >—o-
'§ &, 21 Evolocumab (median 30 mg/dL, IQR 19-46 mg/dL)
S = 10% 1 °
‘DO o
_n o 0 12 24 36 48 60 72 Wi:tks% 108 120 132 144 156 168
S
E_‘ O 8% -
S <
© D
a5 6% —
S = Evolocumab
Q.
O w o
o 4%
I
2%
0% ) ——
0 6 12 18 24 30 36

Months from Randomization

Sabatine MS et al. N Engl J Med. 2017;376:1713-22.



105

3 90
©
>

£ 75
Q

a 60
|
c

S 45
=

30

15

0

ODYSSEY OUTCOMES:
LDL-C On-Treatment Analysis
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Excludes LDL-C values after premature treatment discontinuation or blinded switch to placebo. Approximately 75% of months of active treatment were at

the 75 mg dose.

Schwartz GG, Steg PG, et al. NEJM Nov 7, 2018 doi: 10.1056/NEJMo0a1801174. Steg PG, ACC 2018, Orlando, FL.



Primary Efficacy Endpoint: MACE

MACE: CHD death,
non-fatal Ml,
ischemic stroke, or

unstable angina requiring

hospitalization
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All-cause Death
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All-cause Death in 3 Predefined Categories of Baseline LDL-C
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Varying the Cost of Alirocumab

At any level of willingness to pay, cost-effectiveness is lesser in patients with baseline LDL-
C values <100 mg/dL relative to the overall ITT population
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“Cholesterol-Years’” for CV Risk Prediction
and Treatment
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Promising Therapies for Hypertriglyceridemia

Residual risk
after low-density
lipoprotein cholesterol
(LDL-C) goal
achievement

Triglyceride-rich
remnant particles, small
very-low-density lipoprotein
or intermediate-density
lipoprotein
(pro-atherogenic,
pro-inflammatory,
pro-thrombotic
Novel approaches in effects)
trials:
- Novel fibrates
- Omega-3 fatty acids at
higher dose and with
pleiotropic effects
- Other early-stage
approaches, e.g.,
antibody-based,
antisense
oligonucleotides, small
interfering ribonucleic acid

LDL-C goal suboptimal or
unachievable
despite intensive

treatment

Ganda OP, Bhatt DL, Mason RP, Miller M, Boden WE. J Am Coll Cardiol. 2018;72:330-343.



Targeting RNA to Lower Triglycerides:

Long Strides from Short Molecules

APOC3

Effects of APOC3 ASO mediated | ® MVILDL-C
by inhibition of APOC3 mRNA ® AChylomicrons
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Qamar A, Libby P, Bhatt DL. Targeting RNA to lower triglycerides: long strides from short molecules. Eur Heart J. 2019; 40(33):2797-2800.



A Revolution in Omega-3 Fatty Acid Research
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Role of Platelet Activation and Aggregation
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Bhatt DL. N Engl J Med 2007;357:2078-81.



The Rise and Fall of Aspirin in Primary Prevention

1985 2002 2014

FDA approves aspirin for SPSTF and AHA 2007 FDA does not
secondary prevention based on guidelines recommend aspirin
a metaanalysis of individually for primary prevention
Inconclusive trials
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Aspirin for Primary Prevention of CV Events

Atherosclerotic CV risk Bleeding risk

MACE Major bleeding
NNT = 263 NNH = 222

Aspirin
Ml

NTT =357 Gl bleeding
NNH = 385

Safety

TIA
NNT =370

: Intracranial bleeding
IS =¥®) NNH = 1000

NNT = 500

Abdelaziz HK, et al. J Am Coll Cardiol. 2019;73:2915-2929.



ADP Receptors

Receptor AR-C69931MX Clopidogrel
subtype 1 1 1
P2X P2Y, P2Y,, «—— Active
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Secondary l l l
messenger T[Na*/Ca?*] TPLC/IP, JAC
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4
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Bhatt DL et al. Nat Rev Drug Discov. 2003;2:15-28.



e NEW ENGLAND JOURNAL of MEDICINE

EDITORIALS

Intensifying Platelet Inhibition — Navigating
between Scylla and Charybdis

Deepak L. Bhatt, M.D.

Bhatt DL. N Engl J Med 2007;357:2078-81.



Mechanism of Action of Ticagrelor
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Bhatt DL. Nature Reviews Cardiology. 2009;6:737-38.



Primary Composite Endpoint

Cardiovascular death/Ml/stroke
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Steg PG, Bhatt DL, et al. NEJM 2019 DOI: 10.1056/NEJMoa1908077.



Permanent Treatment Discontinuation

THEMIS
4077 KM estimates at 36 months Ticagrelor
o)
35 | 33.8%
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X
©
= 20 24.1% 9.7% Excess in Discontinuation
S ~2/3 due to dyspnea
S 154 ~1/3 due to bleeding
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Number at risk Months from Randomization
Ticagrelor 9562 7904 7316 6831 6414 6029 4105 2483 1172 173
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Discontinuation due to dyspnea 6.9% on ticagrelor vs. 0.8% on placebo (HR 9.27 [7.30-11.77] p <0.001); due to bleeding 4.9% vs 1.3% (HR 4.04
[3.32-4.92] p<0.001). Cl=confidence interval; HR=hazard ratio; KM=Kaplan-Meier
Steg PG, Bhatt DL, et al. NEJM 2019 DOI: 10.1056/NEJMo0a1908077.



Primary Composite Endpoint

Cardiovascular death/MI|/stroke — on treatment®
14 —
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Months from Randomization

Number at Risk
Ticagrelor 9562 7891 7291 6799 6343 5962 4040 2431 1137 168
Placebo 9531 8639 8136 7702 7373 6875 4712 2904 1333 213

*Prespecified analysis with patients censored 3 days after the last dose; Cl=confidence interval; HR=hazard ratio; KM=Kaplan-Meier; Ml=myocardial
infarction; N=number of patients

Steg PG, Bhatt DL, et al. NEJM 2019 DOI: 10.1056/NEJMoa1908077.



Benefit of Ticagrelor vs Placebo
as a Function of Time between PCI| and randomization
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Bhatt DL, Steg PG, et al. Lancet 2019 http://dx.doi.org/10.1016/ S0140-6736(19)31887-2.



Optimal Duration of DAPT?

Patient-related factors

Anatomy-related
factors

-

Stent-related factors

b—

<12 months DAPT

=12 months DAPT

Patients with stable CAD

Patients with ACS

Patients with a history of bleeding
Patients with high risk of bleeding

Patients with diabetes mellitus
Patients with renal dysfunction

Patients with CHF
Patients with previous ST
Patients with PAD

Short lesion
Single-vessel| disease

Long lesion
Small vessel
Bifurcation lesion
Complex anatomy
Left-main coronary artery

Second-generation DES

Eisen A, Bhatt DL. Nature Reviews Cardiology 2015.

First-generation DES
Long stent
Multiple stents




Breaking Update: US FDA Approval

Current FDA Approvals

Clopidogrel

Ticagrelor

Prasugrel

Steg PG, Bhatt DL et al. N Engl J Med 2019. Bhatt DL, Steg PG, et al. Lancet 2019.



Breaking Update: US FDA Approval

Ticagrelor approved by FDA June 1, 2020 “to reduce
the risk of a first Ml or stroke in patients with coronary
artery disease at high risk for such events”

Clopidogrel
Ticagrelor

Prasugrel

Steg PG, Bhatt DL et al. N Engl J Med 2019. Bhatt DL, Steg PG, et al. Lancet 2019.



ORIGINAL RESEARCH ARTICLE

OO

Dual Antiplatelet Therapy After

Percutaneous Coronary Intervention and

Drug-Eluting Stents

A Systematic Review and Network Meta-Analysis

BACKGROUND: The optimal duration of dual antiplatelet therapy (DAPT)
after percutaneous coronary intervention with drug-eluting stents remains
uncertain. We compared short-term (<6-month) DAPT followed by aspirin
or P2Y 12 inhibitor monotherapy; midterm (6-month) DAPT, 12-month
DAPT, and extended-term (>12-month) DAPT after percutaneous coronary
intervention with drug-eluting stents.

METHODS: Twenty-four randomized, controlled trials were selected using
Medline, Embase, Cochrane library, and online databases through September
2019. The coprimary end points were myocardial infarction and major
bleeding, which constituted the net clinical benefit. A frequentist network
meta-analysis was conducted with a random-effects model.

RESULTS: In 79073 patients, at a median follow-up of 18 months, extended-
term DAPT was associated with a reduced risk of myocardial infarction in
comparison with 12-month DAPT (absolute risk difference, —3.8 incident
cases per 1000 person-years, relative risk, 0.68 [95% Cl, 0.54-0.87)),
midterm DAPT (absolute risk difference, —4.6 incident cases per 1000 person-
years; relative risk, 0.61 [0.45-0.83]), and short-term DAPT followed by
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Dual Pathway Inhibition:
Antiplatelet plus Anticoagulant

/'Y-Carboxylation inhibitors
\(FII—FVII—FIX—FX)

Direct
thrombin
inhibitors
e ey

,_ l_| / , Prothrombinase complex
(Pr_ot-hrombinj [Thrombin (Flla))ﬁ FXa-FVa—-Ca”*—phospholipid

(PAR anje_agonists}

Direct FXa
inhibitors

Actwated
—»( Thrombin platelet

J'

[Thrpmboxane]—l @Q\
inhibitors / 3

Plaque TF[lbearing
rupture ce :

Endothelium
activation

o RNy Platelet —
> élg N (GPIb/llla |
Necrotic core Smooth—— —C G — o5 - inhibitors

muscle cell GPVIl  IGPIb-IX=V

__ Intracellular
signalling

PZY ",

ADP receptor
antagomsts

Bhatt DL. Nat. Rev. Cardiol. doi:10.1038/nrcardio.2017.212. 2018. Nature Reviews | Cardiology
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CV Death, Myocardial Infarction, Stroke, MALE,
or Major Vascular Amputation
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Bhatt DL, Eikelboom JW, Connolly SJ, et al, Yusuf S. Circulation. 2020.



The Evolution of SGLT2i in HF Management

Diabetes Diabetes and No Diabetes

Window of opportunity for treatment
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Adapted from Bhatt DL, Verma S, Braunwald E. Cell Metabolism. 2019;30:847-849.



Primary Efficacy: Total CV Death, HHF, >OLO/5T
and Urgent HF Visit

Events Per 100 Patients
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Bhatt DL, Szarek M, Steg PG, et al., and Pitt B. N Engl J Med. 2020. Bhatt DL. AHA 2020, virtual.



Primary Efficacy: Total CV Death, HHF, >OLO/5T
and Urgent HF Visit — Significant by 28 Days
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Improvement in KCCQ-12 to Month 4 SOLOIST
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Bhatt DL, Szarek M, Steg PG, et al., and Pitt B. N Engl J Med. 2020. Bhatt DL. AHA 2020, virtual.



Primary Efficacy: Total CV Death, HHF, SCORED¢
and Urgent HF Visit
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Bhatt DL, Szarek M, Pitt B, et al., and Steg PG. N Engl J Med. 2020. Bhatt DL. AHA 2020, virtual.




Primary Efficacy: Total CV Death, HHF, SCOREDg

and Urgent HF Visit — Significant by 95 Days -
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Total CV Death, Non-Fatal MI, or SCORED¢
Non-Fatal Stroke
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Redefining Residual Risk in the Current Era
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Pyramid of Risk

CVD

SECONDARY AND TERTIARY PREVENTION CAD
PVD
Heart Failure
Cerebrovascular Disease

Risk Factors
Dyslipidemia
PRIMARY PREVENTION Hypertension

Diabetes
Metabolic Syndrome

Health Behaviors

PRIMORDIAL Fetal and Infant Health Body Weight
PREVENTION Smoking Environmental Pollution
Physical Activity Diet

Hong KN, Fuster V, Rosenson RS, Rosendorff C, Bhatt DL. JACC 2017;70:2171-2185.
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