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PCI and antiplatelet therapy, and the bleeding risk

▪ PCI for Coronary artery disease
▪ Treating thrombotic lesions with a potentially thrombotic material

▪ 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

▪ Current trends
▪ Most DAPT studies focus on the acute phase (<1 year post PCI)
▪ The Bleeding risk is the main contributor of antiplatelet intensity
▪ Limited evidence in how should we treat patients 1-year post-PCI?

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



Introduction – Long term management of PCI pts

▪ Current trends
▪ Most DAPT studies focus on the acute phase (<1 year post PCI)
▪ The Bleeding risk is the main contributor of antiplatelet intensity
▪ Limited evidence in how should we treat patients 1-year post-PCI?

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



Aspirin for 1’ and 2’ prevention

Lancet 2009;373:1849
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Evidence from those who lived 3-4 decades ago.

Aspirin for 1’ and 2’ prevention
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✓ Medically treated MI (non-PCI treated)

✓ The main benefit of aspirin vs. (no aspirin) 
is decreased non-fatal MI.

Aspirin for 1’ and 2’ prevention
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Aspirin for 1’ and 2’ prevention



Why is the position of Aspirin under controversy?

▪ In terms off efficacy
▪ Can aspirin decrease thrombotic adverse events?

▪ In terms of safety
▪ Are the side effects of aspirin well-tolerated? Or are they worth it?



The HOST-EXAM trial

5530 patients enrolled

2,710 patients enrolled in the 
Clopidogrel monotherapy group

2,728 patients enrolled in the 
Aspirin monotherapy group

92 patients excluded from randomization

62 patients excluded for Per protocol analysis
8 withdrew consent
41 were lost to follow up
13 did not receive allocated antiplatelet agent

73 patients excluded for Per protocol analysis
1 withdrew consent
50 were lost to follow up
22 did not receive allocated antiplatelet agent

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

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

5438 patients successfully randomized

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

Working Hypothesis



The HOST-EXAM trial

5.7% (152 patients)

7.7% (207 patients)

Clopidogrel

Aspirin

Risk difference : -2.0% (-3.3% - 0.6%)
NNT : 50.6 (30.0 – 161.9)

Number at risk (Months after Randomization)

Clopidogrel

Aspirin

2710 2667 2654 2626 2597

2728 2667 2657 2629 2585

2565 2549 2521 2500

2555 2531 2493 2456

All-cause death, nonfatal MI, stroke, 

readmission due to ACS, 

major bleeding (BARC type ≥3)

• Primary Outcome

Event-free under DAPT

for 6 ~ 18 months

Primary outcomeRandomizationIndex PCI

Aspirin for 24 months

Clopidogrel for 24 months

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



The HOST-EXAM trial

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

Months after Randomization

Clopidogrel

Aspirin
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Hazard ratio, 0.68 (95% CI 0.52 – 0.87), p=0.003

Log rank P = 0.002

Risk difference : -1.7% (-2.8% - 0.6%), NNT : 59
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Any bleeding
(BARC type ≥2 bleeding)

3.7% 
(99 pts)

5.5% 
(146 pts)
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2.3% 
(61 pts)

3.3% 
(87 pts)

• Secondary Outcomes

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

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.

Hazard ratio, 0.70 (95% CI 0.51 – 0.98), p=0.036

Log rank P = 0.035

Risk difference : -0.9% (-1.8% - 0.0%), NNT : 111



The HOST-EXAM trial….But…

• The Mortality Issue

Clopidogrel 

(n=2710)

Aspirin 

(n=2728)
Hazard Ratio  

(95% CI)

P 

value
No. of patients (%)

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 ≥3) 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 GI complications 10.2% (272) 11.9% (320) 0.85 (0.72-1.00) 0.048

• “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

HOST-EXAM POST-TRIAL periodHOST-EXAM IN-TRIAL period

Event-free
under DAPT

for 12±6 months
after PCI

Primary analysis of the 
HOST-EXAM RCT

(2yrs after randomization)Randomization
Index PCI

Aspirin monotherapy

Clopidogrel monotherapy

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

Clinical events and final clinical status ascertained 
at March, 2022.
The vital status of all patients cross-checked via 
the National Health Insurance Service system. 

Primary analysis of the HOST-
EXAM Extended study 

(median 5.8yrs after random)

Aspirin Group

Clopidogrel Group

HOST-EXAM Extended study period

▪ Primary Endpoint: POCO (Patient Oriented Composite outcome)

▪ All-cause death, nonfatal MI, 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

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

5530 patients were enrolled

92 were excluded from randomization

5438 underwent randomization

1 Were lost to follow-up

216 Used a different antiplatelet regimen

101 switched to Aspirin monotherapy

49 added Aspirin to Clopidogrel 

49 added anticoagulants

17 did not use antiplatelet agents

2 Were lost to follow-up

367 Used a different antiplatelet regimen

231 switched to Clopidogrel monotherapy

65 added Clopidogrel to Aspirin 

43 added anticoagulants

28 did not use antiplatelet agents

Clopidogrel N= 2431 (89.7%)

Per-protocol analysis

Aspirin N= 2286 (83.8%)

Per-protocol analysis

HOST-EXAM IN-TRIAL period

within 2 years after randomization

HOST-EXAM POST-TRIAL period

beyond 2 years till median 5.8 years 

after randomization

N= 4717 (86.7%)

J Kang, KW Park, BK Koo, HS Kim et al. Circulation 2023
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Discontinuation rate: 8.0% vs. 13.5%, P<0.001)

Clopidogrel
N=216

Aspirin
N=367

GI discomfort/minor bleeding 12 30

Need for anticoagulation 49 43

Self-discontinuation 26 38

Physicians clinical decision 129 256



The HOST-EXAM, Extended trial

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

12.8% (311 patients)

16.9% (387 patients)

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

• Primary Outcome All-cause death, nonfatal MI, stroke, readmission due to ACS, 

major bleeding (BARC type ≥3)

Upto 2 years: 



The HOST-EXAM, Extended trial

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

• Key Secondary Outcomes
Any bleeding
(BARC type ≥2 bleeding)

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

Hazard ratio, 0.68 (95% CI 0.52 – 0.87), p=0.003

Log rank P = 0.002

Hazard ratio, 0.70 (95% CI 0.51 – 0.98), p=0.036

Log rank P = 0.035Upto 2 years: Upto 2 years: 



The HOST-EXAM, Extended trial

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

• Mortality Issue

No. of patients
Clopidogrel

(N=2431)
Aspirin

(N=2286)
P value

Total mortality 150 (6.2%) 136 (6.0%) 0.753

Cardiovascular cause 69 (2.8%) 71 (3.1%) 0.587

Cardiac arrest 21 22

Heart failure aggravation 5 3

Cerebrovascular accident 7 3

Unknown origin of death 36 43

Non-cardiovascular cause 81 (3.3%) 65 (2.8%) 0.334

Malignancy 34 29

- Gastrointestinal origin 15 12

- Respiratory origin 8 11

- Endocrinology origin 1 1

- Genitourinary origin 4 3

- Other 3 2

- Unknown primary 3 0

Infectious disease 4 5

Suicide or Trauma 8 3

Others 20 16



The HOST-EXAM, Extended trial

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



The HOST-EXAM, Extended trial - ITT

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

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

Any bleeding
(BARC type ≥2 bleeding)

Thrombotic 
composite outcome

Primary endpoint

>

>

>



The HOST-EXAM, Extended trial

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

• Conclusion

▪ In the extended 6 years’ follow-up of patients who were event-free under DAPT 

for 12±6 months after PCI 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. 



The HOST-EXAM, Extended trial

• Why is there NO mortality reduction by a medication that reduced both thrombotic 
and bleeding outcomes after PCI ?

• Is 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?



What should be done next?

▪ Antiplatelet therapy after PCI

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



Subgroup analysis: By ACS

• 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?

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

5530 patients were enrolled

92 were excluded from randomization
50 did not meet the eligibility criteria

28 declined to participate

14 randomization error

5438 underwent randomization

1964 allocated to 

Clopidogrel monotherapy

1957 allocated to 

Aspirin monotherapy

746 allocated to 

Clopidogrel monotherapy

771 allocated to 

Aspirin monotherapy



Subgroup analysis: By ACS

• Primary Outcome All-cause death, nonfatal MI, stroke, readmission due to ACS, 

major bleeding (BARC type ≥3)

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



Subgroup analysis: By ACS

• Key Secondary Outcomes
Any bleeding
(BARC type ≥2 bleeding)

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

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
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Subgroup analysis: By HBR…and HTR

• Risk of HTR and HBR for the primary outcome [ In the chronic phase after PCI ]

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

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



Subgroup analysis: By HBR…and HTR

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

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

• Risk of HTR and HBR for the secondary outcome [ In the chronic phase after PCI ]

4.1%

6.0%

1.7%

6.4%

Any bleeding events
HR 1.495 (95% CI 1.132-1.975), p=0.005
Log rank p=0.004

Thrombotic events
HR 1.495 (95% CI 1.132-1.975), p=0.005
Log rank p=0.004

Thrombotic events
HR 0.915 (95% CI 0.672-1.246), p=0.571
Log rank p=0.680

Any bleeding events
HR 1.353 (95% CI 0.948-1.931), p=0.096
Log rank p=0.032

4.6%
4.3%

2.5%
3.6%

HTR (+)
HTR (-)

HTR (+)
HTR (-)

HBR (+)
HBR (-)

HBR (+)
HBR (-)



Subgroup analysis: By HBR…and HTR

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

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

▪ In whom should we consider a different strategy?
▪ Afib-PCI, or polyvascular disease patients
▪ Who may benefit from a stronger anti-thrombotic strategy?


