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PCl and antiplatelet therapy, and the bleeding risk

= PCl for Coronary artery disease
" Treating thrombotic lesions with a potentially thrombotic material
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= Antiplatelets are used to inhibit peri-procedural thrombosis formation
" Historical trials mainly focused on the thrombotic risk.
= The main purpose of antiplatelets

2018 ESC/EACTS Guidelines on myocardial revascularization
2011 ACCF/AHA/SCAI Guideline for Percutaneous Coronary Intervention



Introduction — Long term management of PCI pts
I
= Current trends
"= Most DAPT studies focus on the acute phase (<1 year post PCl)
* The Bleeding risk is the main contributor of antiplatelet intensity
" Limited evidence in how should we treat patients 1-year post-PCI?
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Introduction — Long term management of PCI pts
I
= Current trends
= Most DAPT studies focus on the acute phase (<1 year post PCl)
* The Bleeding risk is the main contributor of antiplatelet intensity
" Limited evidence in how should we treat patients 1-year post-PCI?

RECOMMENDATIONS Class® Level®

Aspirin 75-100 mg dally Is recommended for secondary prevention of CVD | A Post-interventional and maintenance treatment

Life-long single antiplatelet therapy, usually aspirin, is recommended, "%

Clopidogrel 75 mg daily is recommended as an alernalive 10 aspirin
in secondary prevention in case of aspirin intolerance Instruction of patients about the importance of complying with antiplatelet therapy is recommended.

n patients with SCAD treated with coronary stent implantation, DAPT consisting of clopidogrel in addition to aspirin is

Clopidogrel 75 mg dally may be considered In preference to aspirin m A c 690-694

in patients with established ASCVD generally recommended for 6 months, irrespective of the stent type.

y In patients with SCAD treated with BRS, DAPT should be considered for at least 12 months and up to the presumed
Concomitant use of a proton pump inhibitor is recommended in patents ) W7 3 ¥ o
recelving antiplatelet therapy who are at high risk of gastrointestinal Bleeding full absorption of the BRS, based on an individual assessment of bleeding and ischaemic risk.

In patients with DM at high or very high CVD nisk, low-dose aspirin may be considered
for primary prevention in the absence of clear contraindicabons

A Levels of Evidence

+ Level 1a: Meta-analysis of well-designed randomized
[ Aspirin ] control trials
» Level 1b: Well-designed randomized control trials
, *+ Level 2a: Well-designed controlled study without
iy SpcxieBh ® 200 001 X randomization
+ Level 2b: Well-designed quasi-experimental study

+ Level 3: Well-designed non-experimental study (case
Hepatin Fondaparinux Ticagrator studies)
GP Bb/Ila inhibitor

« Level 4: Expert opinion or consensus statement

LMWH Direct thrombin inhibitor Prasugrel

2018 ESC/EACTS Guidelines on myocardial revascularization, 2021 ESC Guidelines of CVD Prevention



Aspirin for 1’ and 2’ prevention

. . . . N Dates of Participating Yearof main Number of Meandvuration  Target Eligible age range  Aspirin Randomised Placebo
Asplrln ln the prl mary and Secondary preve nt'on of Vascul ar recruitment  countries publication  participants  of follow-up population (years)atentry  regimen factorial control
(years) comparison
. . . . - . - .

British Doctors'’ Nov1978- UK 1988 1 -6 Male docts 19-90 00 mg dail N; N;
disease: collaborative meta-analysis of individual participant | s tonors 0 9. s sedocios 185 EE T -
d t f d ° d t 4 l US Physicians’ Aug1981-  USA 1988 22071 5.0 Male doctors 45-73 325mg B carotene vs Yes

a a rom ran Omlse rla S Health Study* Apr1984 alternatedays  placebo

Thrombosis Feb 1989- UK 1998 5085 67 Men with risk 45-69 75 mg daily Warfarin vs Yes
Antithrombotic Trialists' (ATT) Colloboration* PreventionTrial’  May1994 factors for CHD placebo

Hypertension Oct1992- Europe, 1998 18790 38 Men and women 50-80 75 mg daily Three blood Yes

Optimal Treatment  May 1994 North and with DBP pressure
Summary - A 3 Trial” South 100-115 mm Hg regimens
Background Low-dose aspirin is of definite and substantial net benefit for many people who already have occlusive America, Asia
vascular disease. We have assessed the benefits and risks in primary prevention. Primary Prevention June1993- Italy 2001 4495 37 Menandwomen  45-94 100mgdaily ~ VitaminEvs  No

Project® Apr1998 with one or more open control

. e . risk factors for
Methods We undertook meta-analyses of serious vascular events (myocardial infarction, stroke, or vascular death CHD
and major bleeds in six primary prevention trials (95000 |‘nd|v1d.uals at low average risk, 660900 PETSON-YEATS | women'sHealth  Sep1992-  USA 2005 39876 100 Femalehealth 245 100 mg VitaminEvs  Yes
3554 serious vascular events) and 16 secondary prevention trials (17000 individuals at high average risk | study” May 1995 professionals alternatedays  placebo
43000 person-years, 3306 serious vascular events) that compared long-term aspirin versus control. We repor i T
» ® » e =coronary hea isease. =alastolic DIO« ressure.
intention-to-treat analyses of first events during the scheduled treatment period. ’

Table 1: Design and eligibility criteria of primary prevention trials

Findings In the primary prevention trials, aspirin allocation yielded a 12% proportional reduction in serious vascular — = - ) vear
events (0-51% aspirin vs 0-57% control per year, p=0-0001), due mainly to a reduction of about a fifth in non-fatal Ly peryear) Ratw:(')f _yeaty Ievent Lo
myocardial infarction (0-18% vs 0-23% per year, p<0-0001). The net effect on stroke was not significant (0-20% vs islziia:ed ?:r{‘:f;fd B

0-21% per year, p=0-4: haemorrhagic stroke 0-04% vs 0. 03%, p=0.05; other stroke 0.16% vs 0-18% per year, p=0-08). ;
Vascular mortality did not differ significantly (0-19% vs 0-19% per year, p=0-7). Aspirin allocation increased major [ Non-fatal MI 596(018)  756(023) —Jl— 077 (0-67-0-89) ]
gz.aslromleslinal and. extracranial bleeds gO- 10% ws 0.07% per year, p<0: 0001?. and lh’e.mam nsl't fa(l?ts for coronary D death 201)  393012) = 095 (078-115)
disease were also risk factors for bleeding. In the secondary prevention trials, aspirin allocation yielded a greater
absolute reduction in serious vascular events (6-7% vs 8-2% per year, p<0.0001), with a non-significant increase in Any majorcoronaryevent  934(0-28)  1115(034) <> 0-82 (0-75-0-90)
haemorrhagic stroke but reductions of about a fifth in total stroke (2-08% vs 2-54% per year, p=0.002) and in paian
coronary events (4-3% vs 5. 3% per year, p<0-0001). In both primary and secondary prevention trials, the proportional Non:Eitil stroke 553(017)  597(018) —— 0-92 (0-79-1:07)
reductions in the aggregate of all serious vascular events seemed similar for men and women.
Stroke death 119(0-04) 98 (0-03) : @ » 121(0-84-1.74)
Any stroke 655 (0-20) 682 (0-21) <:> 0-95 (0-85-1-06)
i p=0-4
Other vascular death 128 (0-04) 146 (0-04) —.—— 0-89 (0-64-1-24)
Any vascular death 619 (0-19) 637 (0-19) v<[> 0-97 (0-87-1-09)
i p=07
Any serious vascularevent*  1671(0-51)  1883(0-57) <[> 0-88 (0-82-0-94)
p=0-0001
T T T 1
W 99% Clor <T>95% CI 05 075 10 125 15
Aspirin better Aspirin worse

Lancet 2009;373:1849




Aspirin for 1’ and 2’ prevention

Aspirin in the primary and secondary prevention of vascular
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Dates of Participating Yearof malg Number of Mean duratior/ Target \ Eligible age range Aspirin Randomised Placebo
recruitment countries publication \ participants  of follow-up population (years)atentry  regimen factorial control
(years) comparison
British Doctors’ Nov1978- UK 1988 5139 56 Male doctors 19-90 500 mgdaily  None No
Study* Nov 1979
US Physicians’ Aug1981-  USA 1988 22071 5-0 Male doctors 45-73 325mg B carotene vs Yes
Health Study" Apr1984 alternatedays  placebo
Thrombosis Feb1989- UK 1998 5085 6-7 Men with risk 45-69 75 mg daily Warfarin vs Yes
Prevention Trial® May 1994 factors for CHD placebo
Hypertension Oct 1992- Europe, 1998 18790 3.8 Men and women 50-80
Optimal Treatmgnt  May 1994 North and with DBP s E n “ " 1 9 8 8
Trial” South 100-115 mm Hg
America, Asia
Primary Prevention June1993-  Italy 2001 4495 3.7 Men and women 45-94
Project® Apr1998 with one or more
risk factors for
CHD
Women's Health Sep 1992- USA 2005 39876 10-0 Female health =45
Study* Qay 1995 /

CHD=coronary heart disease. DBP=diastolic blood pressure.

Table 1: Design and eligibility criteria of primary prevention trials

\ professionals /

Lancet 2009;373:1849
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Aspirin for 1’ and 2’ prevention

Aspirin in the primary and secondary prevention of vascular
disease: collaborative meta-analysis of individual participant
data from randomised trials

Antithrombotic Trialists’ (ATT) Colloboration®

Summary
Background Low-dose aspirin is of definite and substantial net benefit for many people who already have occlusive
vascular discase, We have assessed the benefits and risks in primary prevention.

Methods We undertook meta-analyses of serious vascular events (myocardial infarction, stroke, or vascular death)
and major bleeds in six primary prevention trials (95000 individuals at low average risk, 660000 person-years,
3554 serious vascular events) and 16 secondary prevention trials (17000 individuals at high average risk,
43000 person-years, 3306 serious vascular events) that compared long-term aspirin versus control, We report
intention-to-treat analyses of first events during the scheduled treatment period.

Findings In the primary prevention trials, aspirin allocation yielded a 12% proportional reduction in serious vascular
events (0-51% aspirin vs 0-57% control per year, p=0-0001), due mainly to a reduction of about a fifth in non-fatal
myocardial infarction (0-18% ps 0-23% per year, p<0-0001). The net effect on stroke was not significant (0-20% vs
0-21% per year, p=0-4: haemorrhagic stroke 0-04% vs 0. 03%, p=0-05; other stroke 0 16% vs 0-18% per year, p=0-08).
Vascular mortality did not differ significantly (0-19% vs 0-19% per year, p=0-7). Aspirin allocation increased major
gastrointestinal and extracranial bleeds (0-10% vs 0.07% per year, p<0-0001), and the main risk factors for coronary
disease were also risk factors for bleeding. In the secondary prevention trials, aspirin allocation yielded a greater
absolute reduction in serious vascular events (6-7% vs 8-2% per year, p<0.0001), with a non-significant increase in
haemorrhagic stroke but reductions of about a fifth in total stroke (2-08% vs 2-54% per year, p=0.002) and in
coronary events (4-3% vs 5. 3% per year, p<0-0001). In both primary and secondary prevention trials, the proportional
reductions in the aggregate of all serious vascular events seemed similar for men and women.

v' Medically treated Ml (non-PCl treated)

v' The main benefit of aspirin vs. (no aspirin)
is decreased non-fatal M.

Dates of Participating Year of main Number of Meanduration  Target Eligible age range  Aspirin Randomised Placebo
recruitment  countries publication  participants  of follow-up population (years)atentry  regimen factorial control
(years) comparison
British Doctors’ Nov1978- UK 1988 5139 56 Male doctors 19-90 500 mgdaily  None No
Study® Nov 1979
US Physicians’ Aug1981-  USA 1988 22071 50 Male doctors 45-73 325mg B carotene vs Yes
Health Study* Apr1984 alternatedays  placebo
Events (% per year) Ratio (Cl) of yearly event rates
Allocated Adjusted Aspirin:control
aspirin control
Non-fatal Ml 596 (018)  756(023) —J— 0-77 (0-67-0-89)
CHD death 372 (0-11) 393 (0-12) —— 0-95 (0-78-1-15)
Any major coronary event 934 (0-28) 1115 (0-34) <D> 0-82 (0-75-0-90)
: p=0-00002 .
Non- fatal stroke 553(017)  597(018) — 092 (0.79-1:07)
Stroke death 119 (0-04) 98 (0-03) : @ » 1-21(0-84-1-74)
Any stroke 655(0-20)  682(0-21) =T 0-95 (0-85-1-06)
H p=04
Other vascular death 128 (0-04) 146 (0-04) & 0-89 (0-64-1-24)
Any vascular death 619(0-19)  637(0-19) =T 0-97 (0-87-1-09)
H p=0.7
Any serious vascular event* 1671 (0-51) 1883 (0-57) <> 0-88 (0-82-0-94)
p=0-0001
[ | | |
M 99% Clor <> 95%Cl 0-5 0-75 10 125 15
Aspirin better Aspirin worse

Lancet 2009;373:1849



Aspirin for 1’ and 2’ prevention

Aspirin in the primary and secondary prevention of vascular %,
disease: collaborative meta-analysis of individual participant
data from randomised trials

Antithrombotic Trialists' (ATT) Collaboration*

prevention only by aspirin. If so, then one of the main
questions for aspirin in primary prevention nowadays is
whether it is worthwhile to add it to a statin (or to some
statin-based combination of measures). If the risk of
occlusive vascular disease is already approximately
halved by statins or other measures, then the further
absolute benefit of adding aspirin could well be only
about half as large as was suggested by these primary
prevention trials, but the main bleeding hazards could
well remain. In that case, the benefits and hazards of
adding long-term aspirin in people without pre-existing
disease might be of approximately similar magnitude.

Lancet 2009;373:1849
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Why is the position of Aspirin under controversy?

= In terms off efficacy

= Can aspirin decrease thrombotic adverse events?

= |n terms of safety

= Are the side effects of aspirin well-tolerated? Or are they worth it?

Table 1: Summary of the Three Aspirin Trials for Primary Prevention of Cardiovascular
Disease
ARRIVE ASCEND ASPREE
| Sample Size 12,546 15,480 19,114
Inclusion Multiple risk factors Diabetes without Age = 70 years without
Criteria without established CVD | established CVD established CVD
Mean Age 64 years 63 years 74 years
| Mean Follow- |5 years 7.4 years 4.7 years
up
| Aspirin Dose | 100 mg 100 mg 100 mg
Ratio for CVD | 0.96 (95% Cl 0.81-1.13) 0.88 (95% ClI 0.79- 0.95 (95% Cl 0.83-1.08)
| Benefit 0.97)
Bleeding Risk |2.11 (95% Cl 1.36-3.28) 1.29 (95% CI 1.09- 1.38 (95% Cl 1.18-1.62)
1.52)

20 ~
Vascular death, MI, or Ischemic stroke
RRR = 8.7%, p=0.043
= 154
SE Event rate/year
é Aspirin: 5.83% ”
e 104 Clopidogrel: 5.32% T .
2 Clopidogrei
p=0.043
0-

) | 1 1 1 L L T T 1 1 1 1
0 3 6 9 121518 21 24 27 30 33 36
Time since randomisation (months)

Patients A: 9586 9190 8087 6139 3979 2143 542
atrisk C: 9599 9247 8131 6160 4053 2170 539

Clopidogrel Versus Aspirin as an Antiplatelet Monotherapy
After 12-Month Dual-Antiplatelet Therapy in the Era of
Drug-Eluting Stents
Tack Kyu Park, MD: Young Bin Song. MD, PhD; Joonghyun Ahn, MS; K.C. Carriere, PhD;

Joo-Yong Hahn, MD, PhD; Jeong Hoon Yang, MD, PhD; Scung-Hyuk Choi, MD, PhD;
Jin-Ho Choi, MD, PhD; Sang Hoon Lee, MD, PhD; Hyeon-Cheol Gwon, MD, PhD

A Cardiac death, MI, or stroke B TIMI major bleeding
57 — Aspirin 51 — aspin
= Clopidogrel 318% ad = Clopidogrel
. HR, 0.60; 95% €1, 0.36 -~ 0.99; p » 0.045 - HR, 1.51;95% C1,0.76 -3.03; p~ 0.24
£ .. T4
=3 3
g 2.6% g
| R — g,
W b 1.3%
11 11 —
‘aﬁ;ﬂr———'—ﬁ" 0.9%
0 v 0
No.atesk O 12 Months 24 36 No.atrisk © 12 Months 24 3%
Aspinn 2472 2420 2137 2218 Aspirin 2472 2435 2405 274
Clopidogrel 771 760 47 (2] Clopidogred 771 763 748 693




The HOST-EXAM trial HOST EXAM

I EXtended Ant e

Working Hypothesis

In the chronic maintenance period of a PClI population, Clopidogrel will be superior to Aspirin,
In terms of patient oriented composite outcomes (POCO)

5530 patients enrolled

| X

1 al 92 patients excluded from randomization ]

5438 patients successfully randomized

2,710 patients enrolled in the 2,728 patients enrolled in the
Clopidogrel monotherapy group Aspirin monotherapy group
62 patients excluded for Per protocol analysis 73 patients excluded for Per protocol analysis
8 withdrew consent . | 1 withdrew consent
41 were lost to follow up h | 50 were lost to follow up
13 did not receive allocated antiplatelet agent 22 did not receive allocated antiplatelet agent

2,661 (98.2%) patients completed 2,677 (98.1%) patients completed
24-month follow-up 24-month follow-up




The HOST-EXAM trial s ) EXAM

* Primary Outcome

Cumulative Incidence of Events (%)

Number at risk
Clopidogrel

Event-free under DAPT
for 6 ~ 18 months

EXtended Antipiotelet Monotherapy

Aspirin for 24 months

Clopidogrel for 24 months

Index PCI Randomization Primary outcome
All-cause death, nonfatal Ml, stroke,
100+ 104 ) e
Hazard ratio, 0-73 (95% Cl, 0-59 - 0-90), p=0-003 readmission due to ACS, N
Log rank 2= 0-005 major bleeding (BARC type 23)

8 -
80 - Aspirin 7.7% (207 patients)

6 -

5.7% (152 patients)

60 -

] Clopidogrel

pidog Risk difference : -2.0% (-3.3% - 0.6%)

40 2 - NNT : 50.6 (30.0 — 161.9)

0 T T T T |
20 4 0 3 6 9 12 15 18 21 24

—ﬂ
O T T T T T ]
0 3 6 9 12 15 18 21 24 (Months after Randomization)
2710 2667 2654 2626 2597 2565 2549 2521 2500
2728 2667 2657 2629 2585 2555 2531 2493 2456

Aspirin

BK Koo, J Kang, KW Park, HS Kim et al. Lancet 2021



The HOST-EXAM trial

e Secondary Outcomes

Thrombotic composite outcome
(cardiac death, non-fatal Ml ischemic stroke, readmission
due to ACS, and definite or probable stent thrombosis)

Months after Randomization

EXA

Ler _X'_"-_!A poicteet M:_';_V_m_' 20

Any bleeding
(BARC type 22 bleeding)

g4 Hazard ratio, 0.68 (95% CI 0.52 — 0.87), p=0.003 g4 Hazard ratio, 0.70 (95% CI 0.51 - 0.98), p=0.036
_ Log rank P = 0.002 — Log rank P = 0.035
X Risk difference : -1.7% (-2.8% - 0.6%), NNT : 59 s Risk difference : -0.9% (-1.8% - 0.0%), NNT : 111
Y 6- . 5.5% S 6-
(9]
S ASPINN 146 pts) &
he 5
-a U
2 4 3.7% £ 4- 3.3%
o (99 pts) f?: Aspirin (87 pts)
® , Clopidogrel 2, 2.3%
g € _ (61 pts)
3 S Clopidogrel

0 | | | | | | | 1 0 | | | | | | | 1

0 3 6 9 12 15 18 21 24 0 3 6 9 12 15 18 21 24

Months after Randomization

Vs

In patients who received PCI with a DES, and who were event-free for 6~18 months post-PCl,

Clopidogrel monotherapy as compared with Aspirin monotherapy significantly reduced the risk of the POCO. The
beneficial effect of clopidogrel was observed in thrombotic composite endpoints as well as any bleeding endpoint.

. J




The HOST-EXAM trial....But...

* The Mortality Issue

Clopidogrel Aspirin Hazard Ratio -
(n=2710) (n=2728)

No. of patients (%) (95% ClI) LS

All-cause death 1.9% (51) 1.3% (36) 1.43(0.93-2.19) 0.101
Cardiac death 0.7% (19) 0.5% (14) 1.37 (0.69-2.73) 0.374
Non-cardiac death 1.2% (32) 0.8% (22) 1.47 (0.85-2.52) 0.167
Non-fatal myocardial infarction 0.7% (18) 1.0% (28) 0.65 (0.36-1.17) 0.150
Stroke 0.7% (18) 1.6% (43) 0.42 (0.24-0.73) 0.002
Ischemic stroke 0.5% (14) 1.0% (26) 0.54 (0.28-1.04) 0.064
Hemorrhagic stroke 0.2% (4) 0.6% (17) 0.24 (0.08-0.70) 0.010
Readmission due to ACS 2.5% (66) 4.1% (109) 0.61 (0.45-0.82) 0.001
Major bleeding (BARC type 23) 1.2% (33) 2.0% (53) 0.63 (0.41-0.97) 0.035
Any revascularization 2.1% (56) 2.6% (69) 0.82 (0.57-1.16) 0.261
Definite or probable ST 0.4% (10) 0.6% (16) 0.63 (0.29-1.39) 0.251
Any minor Gl complications 10.2% (272) | 11.9% (320) 0.85 (0.72-1.00) 0.048

EXA

tended A piotelet MA_,' wotheraoy

* “I wonder whether the authors could comment
on if they have any reasoning-other than the
inevitable lack of power-for why CV death
trends in the opposite direction to the non-
fatal CV outcomes.”

* “the follow-up duration of 2 years might be
too short, considering the fact that
maintenance antiplatelet therapy is basically
administered permanently.”

No. of patients Total Clopidogrel Aspirin P value

Cardiovascular cause 43 25 18 0-274
Cardiac arrest 18 11 7 0-338
Cerebrovascular accident 10 6 4 0-520
Unknown origin of death 15 8 7 0-786

BK Koo, J Kang, KW Park, HS Kim et al. Lancet 2021



The HOST-EXAM, Extended trial

") EXAM

EXtended Antpiote

) EXAM

EXtended

= 5,530 eligible patients screened, from 37 centers in Korea

HOST-EXAM IN-TRIAL period HOST-EXAM POST-TRIAL period
Event-free Aspirin monotherapy Aspirin Group d
under DAPT
for 12 6 months American Heart Association.
after PCI Clopidogrel monotherapy Clopidogrel Group SCIeﬂtIfIC SeSSIOﬂS
Primary analysis of the Primary analysis of the HOST-
Index PCI L. HOST-EXAM RCT EXAM Extended study
Randomization (2yrs after randomization) (median 5.8yrs after random)
< = Clinical events and final clinical status ascertained
HOST-EXAM Extended study period at March, 2022.

The vital status of all patients cross-checked via
the National Health Insurance Service system.

* Primary Endpoint: POCO (Patient Oriented Composite outcome)

= All-cause death, nonfatal Ml, stroke, readmission due to ACS, and major bleeding complications (BARC type >3 bleeding)

= Key Secondary Endpoints

= Thrombotic composite endpoint, Bleeding endpoint

J Kang, KW Park, BK Koo, HS Kim et al. Circulation 2023



The HOST-EXAM, Extended trial o VEXAM

EXtended

5530 patients were enrolled

A 4

92 were excluded from randomization

5438 underwent randomization

v 5 v
Clopidogrel Monotherapy (N= 2710) Aspirin Monotherapy (N= 2728)

HOST-EXAM IN-TRIAL period
within 2 years after randomization

______________________________________ S

1 Were lost to follow-up 2 Were lost to follow-up

216 Used a different antiplatelet regimen

. N HOST-EXAM POST-TRIAL period 367 Used a different antiplatelet regimen
101 switched to Aspirin monotherapy < beyond 2 years till median 5.8 years .| 231 switched to Clopidogrel monotherapy
49 added Aspirin to Clopidogrel after randomization 65 added Clopidogrel to Aspirin

49 added anticoagulants 43 added anticoagulants

17 did not use antiplatelet agents

28 did not use antiplatelet agents

N= 4717 (86.7%)

Clopidogrel N= 2431 (89.7%) Aspirin N= 2286 (83.8%)
Per-protocol analysis Per-protocol analysis

J Kang, KW Park, BK Koo, HS Kim et al. Circulation 2023



The HOST-EXAM, Extended trial

EXAM

EXtended

5530 patients were enrolled

A 4

92 were excluded from randomization

5438 underwent randomization
Discontinuation rate: 8.0% vs. 13.5%, P<0.001)

Clopidoarel Monotherapy (N= 2710) [ [ [ Aspirin Monotherapv (N= 2728)
Clopidogrel Aspirin
N=216 N=367
Gl discomfort/minor bleeding 12 30
Need for anticoagulation 49 43
Self-discontinuation 26 38
1 Were lost to follow-up 5t to follow-up
216 Used a different antiplatel{ Physicians clinical decision 129 256 a different antiplatelet regimen
101 switched to Aspirin monotherapy < beyond 2 years till median 5.8 years .| 231 switched to Clopidogrel monotherapy
49 added Aspirin to Clopidogrel after randomization - 65 added Clopidogrel to Aspirin

49 added anticoagulants 43 added anticoagulants

17 did not use antiplatelet agents

28 did not use antiplatelet agents

N= 4717 (86.7%)

Clopidogrel N= 2431 (89.7%) Aspirin N= 2286 (83.8%)
Per-protocol analysis Per-protocol analysis

J Kang, KW Park, BK Koo, HS Kim et al. Circulation 2023



The HOST-EXAM, Extended trial S EXAM

e EXtended

° P”mary Outcome All-cause death, nonfatal Ml, stroke, readmission due to ACS,
major bleeding (BARC type 23)

- 20+
30 — Aspirin

=z — Aspirin Clopidogrel

n 25 Clopidogrel .

= 16.9% (387 patients) = 157

> o &

i} o = 9 = 9 -

% 20| Hazard ratio 0.74 (95% Cl, 0.63 - 0.86) S bl oo i s

8 Log rank P < 0.001 ~16.9% g2 ' : : 9.0%

§ — il g 0 8.8%

h=d e _ Zw 8,

g 157 ,__/’/ R 12.8% s >

g i , e . % E

2 A 12.8% (311 patient £ ;.

5 = i

= S =

5 - //’/ 0oE

b ==
T T T T T T 04 ;
() 1 2 3 4 5 5 Y > 3 X 4
Years after Randomization
S t

Number at Risk Number at Risk Years after Randomization
Aspirin 2286 2189 2086 2014 1777 1287 1007 Aspirin 2286 2189 2086 2014 1777 1287 1007
Clopidogrel 2431 2355 2280 2214 1964 1462 1181 Clopidogrel 2431 2355 2280 2214 1964 1462 1181

Risk difference : 4.1% (2.1% - 6.2%)
Number needed to treat : 24

-~

Hazard ratio, 0-73 (95% Cl, 0-59 - 0-90), p=0-003
Upto 2 years: Log rank 2 = 0-005

J Kang, KW Park, BK Koo, HS Kim et al. Circulation 2023




The HOST-EXAM, Extended trial e EXAM

* Key Secondary Outcomes
Thrombotic composite outcome

EXtended

_ : : o Any bleeding
(cardiac death, non-fatal M, /schem/c stroke, readmission (BARC type >2 bleeding)
30+ due to ACS, and stent thrombosis) 30+
.g 25 »n  25-
. =
g Hazard ratio, 0.66 (95% Cl, 0.55 - 0.79) g Hazard ratio 0.74 (95% Cl, 0.57 — 0.94)
- Log rank P < 0.001 i Log rank P = 0.016
o 204 o 20
Q Q
O QO
[ o | ot
E y 5
2 15- —— Aspirin - 11.9% T 154
= —— Clopidogrel . = —— Aspirin
2 0 > —— Clopidogrel
:.3 et 8.1% E piaog
=3 b |
£ £
= = |
o o
0+ -~
0 1 2 3 4 5 0 1 2 3 4 5
Years after Randomization Years after Randomization
Number at Risk Number at Risk
Aspirin 2286 2120 1819 1040 Aspirin 2286 2175 1888 1104
Clopidogrel 2431 2304 1992 1202 Clopidogrel 2431 2323 2028 1238
Hazard ratio, 0.68 (95% CI 0.52 — 0.87), p=0.003 Hazard ratio, 0.70 (95% CI 0.51 — 0.98), p=0.036
Upto 2years: | | o rankp = 0.002 Upto 2 years: | | og rank P = 0.035

J Kang, KW Park, BK Koo, HS Kim et al. Circulation 2023



The HOST-EXAM, Extended trial oo EXAM

EXtended
* Mortality Issue

30 Clopidogrel Aspirin
No. of pati praog P P val
- o. of patients (N=2431) (N=2286) value
X
%; o5 Total mortality 150 (6.2%) 136 (6.0%) 0.753
"GC_J' Cardiovascular cause 69 (2.8%) 71 (3.1%) 0.587
> Hazard ratio 1.04 (95% Cl, 0.82 — 1.31) Cardi
| ardiac arrest 21 22
— Log rank P=0.742 . .
o 204 Heart failure aggravation 5 3
Q
8 . Cerebrovascular accident 7 3
% —— Aspirin
) —— Clopidogrel Unknown origin of death 36 43
2 197 Non-cardiovascular cause 81 (3.3%) 65 (2.8%) 0.334
g Malignancy 34 29
= 0
% 6.2% Gastrointestinal origin 15 12
e 6.0%
8 Respiratory origin 8 11
Endocrinology origin 1 1
T | | | I I Genitourinary origin 4 3
0 1 2 3 4 S
Other 3 2
_ Years after Randomization Unknown primary 3 0
Number at Risk Infectious disease 4 5
Aspirin 2286 2244 1971 1165 Suicide or Trauma 8 3
Clopidogrel 2431 2374 2088 1285 Others 20 16

J Kang, KW Park, BK Koo, HS Kim et al. Circulation 2023



The HOST-EXAM, Extended trial < YEXAM

EXtended

Clopidogrel group Aspirin group

3 Hazard Ratio (95% Cl)  Pvalue Interaction P
(events/patients) {events/patients)

Age (ypars) :
285 200/1040 232962 —_— | 0.80 (0.66-0.96) 0.019 0.176
65 110/1390 155/1204 —— 0.65 (0.61-0.83) <0001

Sex :
Male 22211807 28711723 —e— | 0.72 (0.60-0.85) <0.001 0.563
Female BAG24 100/563 e 0.79 (0.59-1.05) 0107

Body Mass Index 2 25 kgim? :
Yes 119/1103 140/076 e 0.74 (0.58-0.04) 0.014 0.036
No 17901244 231/1233 —o— 0.75 (0.61-0.91) 0.003

Diabetes Mellitus :
Yes 128/817 165776 ==l 0.71 (0.57-0.90) 0,004 0.764
No 182/1613 22211510 . 0.75 (0.62:0.81) 0.004

Chranic Kidney Disease :
Yes 77/313 05274 —_— | 0.67 (0.50-0.20) 0.000 0.814
No 233217 29212012 —— | 0.74 (0.62-0.88) 0.001

Multivesse! Disease :
Yes 170/1201 22711145 —— | 0.89 (0.57-0.85) 0.002 0,256
No 14071229 15911140 —— 0.50 (0.64-1.00) 0.05¢

Acute Myocardial Infarction :
Yes 116/888 143858 e 0.77 (0.60-0.58) 0.036 0.756
No 19471542 24411428 —— | 0.72 (0.59-0.86) <0.001

Acute Coronary Syndrome :
Yes 219/1758 27411631 —e— : 0.72 (0.61-0.88) <0,007 0.556
No 91/672 143/655 e 0.76 (0.58-1.00) 0,053

Complex PCIt :
Yes 60/530 92/499 - : 0.59 (0.43-0.82) 0.002 0.138
No 240/1882 294/1769 —— | 0.78 (0.68-0.92) 0.004

High Bleeding Risk? :
Yes 113/461 1260390 | 0.71 (0.55-0.52) 0.009 0.860
No 161/1616 204/1536 — | 0.74 (0.60-0,90) 0.004

Proton Pump Inhibilor usage :
Yes 391251 561266 * : 0.72 (0.48-1.08) 0.113 0,888
No 272/2180 3312020 ' . '—0—' i " ' 0.74 (0.63-0.87) <0.001

0.5 1.0 15
- —
Favors Clopidogrel Favors Aspirin

J Kang, KW Park, BK Koo, HS Kim et al. Circulation 2023



The HOST-EXAM, Extended trial - ITT

EXAM

Primary endpoint

Thrombotic
composite outcome

Any bleeding
(BARC type 22 bleeding)

Cumulative Incidence of
Cumulative Incidence of the Primary Endpoint {%)
the Thrombotic Endpeint (%)

Cumulative Incidence of
the Bleeding Endpoint (%)

304

o

204

Aspirin
Clogadogrel

HR 0.79 (95% CI 0.68 - 0.91), p=0.001
Log rank P = 0.001

"
=]
1

o
1

o
2

30

Years after Randomization

—— Aspirin
Clapidogrel

MR 0,70 (95% CI 0,59 ~ 0 84), p<0.001
Log rank P < 0.001

1%

8.3%

2
Years after Randomization

Asparin
— Clopidogre!

HR 0.77 (95% C1 0,61 - 0.97), p=0.028
Log rank P = 0.027

- 5.8%
4.5%

1 2 - 3
Years after Randomization

‘

* If most violations were due to the physicians decision, how should the PP and ITT results differ?

>
>

EXtended

Hazard ratio 0.74 (95% CI, 0.63 — 0.86)
Log rank P < 0.001

Hazard ratio, 0.66 (95% ClI, 0.55 - 0.79)
Log rank P < 0.001

Hazard ratio 0.74 (95% CI, 0.57 — 0.94)
Log rank P=0.016

J Kang, KW Park, BK Koo, HS Kim et al. Circulation 2023



The HOST-EXAM, Extended trial o) EXAM

EXtended
 Conclusion

" |n the extended 6 years’ follow-up of patients who were event-free under DAPT

for 12+6 months after PCl with DES,

= Clopidogrel monotherapy as compared with Aspirin monotherapy significantly
reduced the risk of the composite of all-cause death, nonfatal myocardial

infarction, stroke, readmission due to ACS, and BARC type >3 bleeding.

=" The beneficial effect of clopidogrel was observed in thrombotic composite

endpoints as well as any bleeding endpoint.

=" The mortality risk was similar between the two groups.

J Kang, KW Park, BK Koo, HS Kim et al. Circulation 2023



The HOST-EXAM, Extended trial

C) EXAM

EXtended

and bleeding outcomes after PCI ?

 Why is there NO mortality reduction by a medication that reduced both thrombotic

Kls CAD a ‘life and death’ related disease?

* Is a 6-year follow-up period sufficient to determine
mortality in Stable CAD?

 How much can antiplatelet agents determine of mortality?

\Does a medication HAVE to reduce mortality?

~
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What should be done next?

= Antiplatelet therapy after PCI

Treatment
indication

D”“‘ DES/BMS or DCB

Coarantiraiaton of saparm after
V-3 o mith comtinumd FIYIT
Time ot vy
Lond
| mo.
3mo. [~
' R ]
== e '
6mo. -F--= et Iwedieg on DAFT Mewding ot
owart blesdiey |
on DAPT
12mo. - e
30 mo; fomcmm e ' - L —
>12 mo. ir pt:
with p
Clasllbn

[A]=Aspinn  [€=Clopidogret Bl =Prassgret [ =Ticagretor

©ESC 2017

2017 ESC focused update on dual antiplatelet therapy in CAD; 2021 ACC/AHA/SCAI Guideline for Coronary Artery Revascularization



Subgroup analysis: By ACS EXAM
EXtended Antipiotelet Maonotherapy
* The initial presentation as ACS is a major determinant of antiplatelet strategy.

How should we prescribe chronic antiplatelet agents according to the initial

clinical presentation?

* ACS is a well-known risk factor for thrombotic risk. Does this have impact in the
long term antiplatelet agent?

5530 patients were enrolled

92 were excluded from randomization
50 did not meet the eligibility criteria
28 declined to participate
14 randomization error

\ 4

5438 underwent randomization

\ 4 A 4

3921 in the ACS group 1517 in the non-ACS group

I I
v v v v

1964 allocated to 1957 allocated to 746 allocated to 771 allocated to
Clopidogrel monotherapy Aspirin monotherapy Clopidogrel monotherapy Aspirin monotherapy




Subgroup analysis: By ACS

[
* Primary Outcome

25% 1

20% 1
3]
Q
[
Y

s 15%
Q
£
L2
3

% 10%
E
=
Q

5% -

0% 1

All-cause death, nonfatal Ml, stroke, readmission due to ACS,
major bleeding (BARC type 23)

ACS group :HR 0.78 (95% CI 0.66-0.92); Log-rank p = 0.003
Non-ACS group : HR 0.82 (95% CI 0.63-1.06); Log-rank p = 0.100 18.2%
e W ()
P-interaction = 0.751 17.7%
==~ 14.8%
13.7%

— ACS group, Aspirin monotherapy
— ACS group, Clopidogre! monotherapy
- - - Non-ACS group, Aspirin monotherapy

- - - Non-ACS group, Clopidogrel monotherapy

ACS group, Aspirin

ACS group. Clopidogrel
Non-ACS group, Asplrin-
Non-ACS group, Clopidogrel

0 365 730 1095 1460 1825
Days from randomization

Number at risk

1957 1880 1801 1739 1535 1116
1964 1893 1840 1787 1579 1158
771 740 710 683 610 468
746 728 700 682 607 461

) EXAM

EX!_»jv'xd»;-nJ A"".r_:_n atelet Mr;:"r;"l' eragpy

J Kang, JW Chung, et al. JACC CVI 2023



Subgroup analysis: By ACS

") EXAM

EXtended Ant

* Key Secondary Outcomes

26% 1

20% 1

RS

o

c

@«

3 15%1

<

£

R

2

3 10%

=

g

3

o
5%
0%

Thrombotic composite outcome
(cardiac death, non-fatal M, ischemic stroke, readmission
due to ACS, and stent thrombosis)

ACS group : HR 0.69 (95% Cl 0.56-0.85); Log-rank p < 0.001
Non-ACS group :HR 0.77 (95% CI 0.56-1.07); Log-rank p = 0.100

P-interaction = 0.581

0 365 730 1095 1460 1825
Days from randomization

Cumulative incidence

25%

20% 1

16% 1

10% 1

5% 1

0%

Any bleeding
(BARC type >2 bleeding)

ACS group : HR 0.85 (95% CI 0.65-1.13); Log-rank p = 0.200
Non-ACS group : HR 0.58 (95% CI 0.37-0.92); Log-rank p = 0.020

P-interaction = 0,156

0 365 730 1096 1460 1825
Days from randomization

The clinical benefit of clopidogrel over aspirin was consistent in patients with or without ACS.
The beneficial effect in bleeding event reduction was prominent in non-ACS patients.

J Kang, JW Chung, et al. JACC CVI 2023



EXAM

Subgroup analysis: By ACS

[ EXtended Ant
* Key Secondary Outcomes
Thrombotic composite outcome N Any bleeding
(cardiac death, non-fatal M, /schem/c stroke, readmission (BARC type >2 bleeding)
due to ACS, and stent thrombosis)
Composite thrombotic endpoint Bleeding endpoint
ARR 4.0%
104 +4.0% 10+ T40%
094 o 094+ HRO085 @ 5
g .l HRO77 ARR29% | 309 £ ? % sl ARR29% | 30% g o
E — ,"1 [=] = 07 =+ O
e 07+ oc e YiT oc
EX o6t 120% S5 E < 064 T20% 33
N -— -
@ 054 - ® 05+ ARR 0.9% > a
I ] 1 1.0% ;:g; T ] 1 1.0% ::E"'
L 0.0% 0.0 —- 0.0%

0.0

ACS group Non-ACS group ACS group Non-ACS group

The clinical benefit of clopidogrel over aspirin was consistent in patients with or without ACS.
The beneficial effect in bleeding event reduction was prominent in non-ACS patients.

J Kang, JW Chung, et al. JACC CVI 2023



Subgroup analysis: By HBR...and HTR

")EXAM

EXtended Ant

* In patients with High Thrombotic Risk [HTR] : defined by the Complex PCI criteria

* In patients with High Bleeding Risk [HBRY] : defined by the HBR criteria

* Risk of HTR and HBR for the primary outcome [ In the chronic phase after PCl ]

010

0.00

Risk of HTR on the Primary Outcome
HR 1.061 (95% Cl 0.829-1.357), p=0.640
Log rank p=0.640

6.8%
6.4%

HTR (+)
HTR (-)

015

0.10

0.05

0.00

Risk of HBR on the Primary Outcome
HR 2.106 (95% Cl 1.696-2.614), p<0.001

Log rank p<0.001

10.8%

5.3%

HBR (+)
HBR (-)

200

400

600 800



Subgroup analysis: By HBR...and HTR HOST EXAM

I EXtended Ant ne
* In patients with High Thrombotic Risk [HTR] : defined by the Complex PCI criteria
* In patients with High Bleeding Risk [HBRY] : defined by the HBR criteria

* Risk of HTR and HBR for the secondary outcome [ In the chronic phase after PCl ]

Thrombotic events " Thrombotic events
HR 0.915 (95% Cl 0.672-1.246), p=0.571 HR 1.495 (95% ClI 1.132-1.975), p=0.005
Log rank p=0.680 .. Log rank p=0.004 HBR (+)
HTR (+) HBR (-)
HTR (-)
6.0%

4.6% ’
//f 4‘3% — 3 - . 4'1%

Any bleeding events Any bleeding events
HR 1.353 (95% Cl 0.948-1.931), p=0.096 HR 1.495 (95% Cl 1.132-1.975), p=0.005

Log rank p=0.032 " Log rank p=0.004 HBR (+)
HTR (+) HBR (-)
HTR (-)

6.4%

e 1.7%




015

010

0.0s

0.00

Subgroup analysis: By HBR...and HTR HOST EXAM

EXtended Ant ne

e Cumulative event curve of the primary outcome & Impact of Clopidogrel vs. Aspirin

* Primary outcome:
All-cause death, nonfatal Ml, stroke, readmission
due to ACS, major bleeding (BARC type =3)

HBR (+) HTR (+)
HBR (+) HTR (-)
HBR (-) HTR (+)
HBR (-) HTR (-)

HBR (+) HTR (-)
HBR (-) HTR (+)

HBR (-) HTR (-)

400 600 800

HBR (+) HTR (+) s 4 HR 0.473 (0.231-0.971), p=0.041
s HR 0.706 (0.469-1.063), p=0.095
- HR 0.837 (0.474-1.477), p=0.637
* HR 0.755 (0.563-1.011), p=0.059
<€ | | | >
| I I
0.25 0.5 1.0 2.0

Clopidogrel better Aspirin better

The clinical benefit of clopidogrel over aspirin was consistent in patients with or without HTR/HBR.

Patients with both HTR and HBR accounted for 5.5% of the total population and showed higher risk of clinical
events. The benefit of clopidogrel over aspirin was prominent in this high-risk subset.




Conclusion and Summary

" The HOST-EXAM study and HOST-EXAM-extended study proved safety of
clopidogrel monotherapy in Stable CAD patients.

" The point would be “how can we stabilize a CAD patient (including ACS
patients and complex patients) to a “Stable CAD” patient?”.
" As is: After 1 year vs. Within 1 year
* To be: After stabilization vs. Before stabilization

" [n whom should we consider a different strategy?
= Afib-PCl, or polyvascular disease patients
= Who may benefit from a stronger anti-thrombotic strategy?



