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Risk Factors for Thrombotic and Bleeding Events 
in Elderly Patients

Capranzano and Angiolillo. J Am Coll Cardiol Intv. 2021;14(7):723–38.

Bleeding and 
Thrombotic 
risk factors

 Arterial hypertension
 Anemia
 Chronic kidney disease
 Inflammatory disese
 Excessive use of NSAIDS
 Frailty
 High risk of falls
 Cancer
 Poor medication 

adhereence
 Altered drug response

Increased 

coagulation
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Increased platelet activity
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Ueki Y, et al. EuroIntervention 2020;16:371-379. 
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A cut-off of the PRECISE-DAPT score ≥ 25 may be 
too low for elderly patients?

Montalto C, et al. J Am Coll Cardiol. 2019 Jul 9;74(1):161-162

1,443 patients age ≥75 years with acute coronary syndromes (ACS) undergoing invasive management Patient > 74 years, 

AMI undergoing PCI were randomized to either prasugrel 5 mg or clipidogrel 75 mg

complex PCI (3) was performed in 605 patients (42% 



ROC between ARC-HBR and PRECISE-DAPT

score AUC P-value

PRECISE-DAPT 0.505 0.928

HBR score 0.671 0.005

Cardiac death

score AUC P-value

PRECISE-DAPT 0.585 0.232

HBR score 0.636 0.056

score AUC P-value

PRECISE-DAPT 0.794 0.079

HBR score 0.760 0.121

BARC 3, 5BARC 2,3,5

• The ARC-HBR criteria demonstrates a better discrimination of cardiac death than PRECISE-DAPT in Thai patients.

• Due to small size of the patients and single center study, the results should be cautiously interpreted. 

Chiang Mai University PCI database



Capodanno D, et al. Nat Rev Cardiol. 2021 Aug 23. 

Bleeding avoidance strategies in PCI



High Bleeding Risk Trial Design

Randomized 

device trials

Randomized 

drug trials
Randomized 

strategy trials

Single-arm 

studies

LEADERS FREE

ZEUS-HBR

SENIOR*

ONYX ONE

DEBUT

BIOFLOW-DAPT†

COMPARE 60/80 †

WOEST

ISAR-TRIPLE

PIONEER-AF PCI

RE-DUAL PCI

AUGUSTUS

ENTRUST-AF PCI

SAFE-A

COBRA reduce

COBRA REDUCE LEADERS FREE II

EVOLVE Short DAPT

ONYX ONE Clear

XIENCE 90 Short DAPT

XIENCE 28 GLOBAL

POEM

MODEL U-SES

Background Rx:

1-month DAPT
DAPT shortening

Background Rx: PCI

MASTER DAPT

TARGET SAFE
Background Rx:

DP-DES, BP-DES

Randomized device + 

DAPT duration

Background Rx:

1-month or 

3-month DAPT

*ACS 6-M DAPT; RED: trial in AF patients; BLUE: DAPT 3 months; BLACK: DAPT 1 month; †on-going trial

Capodanno D, et al. J Am Coll Cardiol 2020;76:1468–83

Patients chronic 

needs for OAC

DAPT shortening



Trials of stent for patients at HBR on 1-M DAPT
Trial Stent

HBR 

Patients

(n)

Control arm

BARC 3-5 bleeding 

@ 1 Year 

Study vs. Control

1 outcomes

Study vs. Control Results

LEADER  

FREE (2015)

SS BioFreedom 2466 BMS 

Gazelle

7.2% vs. 7.3%

1.7 HBR/pt

CD/MI/def or prob ST 

at 390 days 9.4% vs. 12.9%#,##

PF DCS was superior to BMS

ZEUS-HBR

(2016)

Endeavor

ZES

828 BMS 3.5% vs. 5.0% D, MI, TVR (MACE)

at 12 months 22.6% vs. 29%##

E-ZES provides superior efficacy 

and safety as compared to BMS

LEADERS

FREE II

(2019)

SS BioFreedom 1203 LF BMS 7.2% vs. 7.2%

1.7 HBR/pt

1 efficacy EP: TLR 1 Y

7.2% vs. 9.2%

1 safety EP: CD, MI 1 Y

9.3% vs. 12.4%

superior 365-day clinical safety and 

effectiveness of DCS versus BMS

ONYX ONE*

(2020)

ONYX 

ZES

1996 SS

BioFreedom

4.9% vs. 4.4%

1.6 HBR/pt

CD/MI/def or prob ST 

at 1 Y : 17.1% vs. 16.9%#

ZES was noninferior

to use of PF DCS

ONYX ONE 

CLEAR (2020)

ONYX 

ZES

1506 Performance 

goal 9.7%

4.0%

1.6 HBR/pt

CD/MI/def or prob ST 

at 1 Y 7% vs. 9.7%

Onyx ONE Clear met its primary 

endpoint

XIENCE 

Global 28

(2020)

Xience

EES

960 Xience V 

Propensity score 

matching

BARC 2-5

4.9% vs. 5.9%, P=0.19

BARC 3-5 

2.2 vs. 4.5%, p=0.01

All-cause death or all MI at 

6 months#

3.5% vs. 4.3%

non-inferior ischemic outcomes

MASTER DAPT

(2021)

Ultimaster

Abbreviated

1-M DAPT

4434 Ultimaster

Non-abbreviated 

DAPT

BARC 3-5

2.3% vs. 2.5%

Three ranked 1 EP: 
NACE 7.5% vs. 7.7; HR 0.97 (0.78-1.20)

MACE 6.1% vs. 5.9; HR 1.02 (0.80-1.30)

major or CRNMB 6.4% vs. 9.2% (0.68 (0.55-

0.85)

• Non-inferior NACE and MACE 

between abbre vs. non-abbre

• Abbreviated DAPT has a lower 

incidence of bleeding

*# test for non inferiority, ## test for superiority



Algorithm for 

antithrombotic 

therapy in 

NTE-ACS 

patients

Very HBR is defined as recent bleeding in the past 
month and/or not deferrable planned surgery. 2020 ESC Guidelines NSTEMI. European Heart Journal (2020) 00, 1-79



High bleeding risk & High thrombotic risk in one patient 
83 YO woman presented with NSTEMI, denied CABG

Known case DM type II on medication, Hx of NSTEMI 2019 ,eGFR 35 ml/min ,Hb 10.5 mg/dL

Bleeding risk assessment: 1 major (Hb), 2 minor (age, eGFR) 

Thrombotic risk assessment: DM, history of MI, multivessel CAD, CKD, 3 stents (ZES), 3 lesions, stent length > 60 mm, LM stenting

PRE POST POST



High Trombotic risk (class IIa): 
Complex CAD and at least 1 criterion

• Diabetes mellitus requiring medication

• History of recurrent MI

• Any multivessel CAD

• Polyvascular disease (CAD plus PAD)

• Premature (<45 years) or accelerated 

(new lesion within a 2-year time frame) 

CAD

• Concomitanr systemic inflammatory 

disease (e.g HIV, SLE, chronic 

arthritis)

• CKD with eGFR 15-59 mL/min/1.73 m2

• At least 3 stents implanted

• At least 3 lesion treated

• Total stent length > 60 mm

• History of complex revascularization 

• Left main

• bifurcation with ≥ 2 stents implanted

• Chronic total occlusion

• stenting of last patent vessel

• History of stent thrombosis on 

antiplatelet treatement

Risk enhancers Technical aspects

2020 ESC Guidelines NSTEMI. European Heart Journal (2020) 00, 1-79



Tailor management of HBR patients
6,641 patients for developing ARC-HBR trade-off model 

Urban P, et al. JAMA Cardiol 2021 Apr 1;6(4):410-419

Validation: ARC-HBR ONYX-ONE        0.74 0.74 

Increased risk of both MI and/or ST and 

major bleeding

• Anemia

• Kidney insufficiency

• Current smoking

• Complex PCI procedure

Increased only BARC 3 to 5 bleeding

• Age ≥ 65 years

• COPD

• Liver disease, cancer or planned surgery

• OAC at discharge

Increased only MI and Stent thrombosis

• DM treated with insulin or oral med

• STEMI or NSTEMI

• Use of BMS



19.85% MI /ST

10.44% BARC 3-5 



DAPT strategies in elderly with ACS

Bleeding reduction strategies
 1.Short DAPT: 1-, 3- or 6-month DAPT then aspirin (MASTER-

DAPT)

 2.P2Y12i monotherapy after brief DAPT: 3-month DAPT then 

single P2Y12i i.e ticagrelor or clopidogrel (TWILIGHT, TICO, 

STOPDAPT-2)

 3.P2Y12i de-escalation

the risk of bleeding in the elderly can be mitigated by strategies

12 M

A+C

12 M

A+T

12 M

A+P

Standard of care



POPular Age

Primary bleeding outcome: 

PLATO major or minor bleeding

Co-Primary net clinical benefit: 

All death, MI, stroke, major and minor bleeding

clopidogrel was associated with a significant 6% absolute reduction in 

bleeding events compared to standard treatment with ticagrelor or 

prasugrel and was non-inferior for ischemic events.

Gimbel M, et al. Lancet. 2020 Apr 25;395(10233):1374-1381

• Mean age 77 yr

• OAC 20%

• 95% of T/P arm received  

ticagrelor (n=475)

Clopidogrel (n=500) vs. Ticagrelor or Prasugrel (n=502) in NSTEMI ≥ 70 years old

Standard of care



Ticagrelor vs. Clopidogrel in elderly patients with ACS

• different benefit-risk ratio between ticagrelor and clopidogrel in elderly patients

• Ticagrelor vs. Clopidogrel : 17% ↑ risk of death, 48% ↑ risk of bleeding 

20% ↓ risk of new MI, 28% ↓ risk of stroke

• Ticagrelor should be used with caution among patients ≥ 80 years

Insights From the SWEDEHEART Registry, n=15,005

Szummer K, et al. Circulation. 2020;142:1700–1708

Standard of care



MASTER-DAPT: Schematic trial design

848

1447

1466

818

Smits P, et al. Circulation. 2021;144:1196–1211

Short DAPT P2Y12i monotherapy after brief DAPT

NSTEMI ~ 25%

STEMI ~12%

CCS ~ 50%



Kaplan-Meier curves of NACE and MACCE
at 11 months after randomization: MASTER-DAPT

net adverse clinical outcomes 

(NACE)

major adverse cardiac and

cerebral events (MACCE)

Smits P, et al. Circulation. 2021;144:1196–1211

NACE and MACCE did not differ with abbreviated vs. non-abbreviated APT regimens 

in patients with OAC indication or without OAC indication

Short DAPT P2Y12i monotherapy after brief DAPT



Kaplan-Meier curves of major or clinically relevant non-major 
bleeding at 11 months after randomization : MASTER-DAPT

Smits P, et al. Circulation. 2021;144:1196–1211

Findings:

• BARC 2, 3, or 5 bleeding did 

not significantly differ in   

patients with OAC indication 

• BARC was lower with 

abbreviated APT in patients 

without OAC indication

What Are the Clinical 

Implications?
• DAPT beyond 1 month in 

patients with or without an 

indication for OAC has no benefit 

and only increases bleeding risk.

NS

Short DAPT P2Y12i monotherapy after brief DAPT



STOPDAPT-2 ACS
1-month DAPT followed by clopidogrel monotherapy in ACS

Watanabe H, Hot line session. ESC Congress 2021

P2Y12i monotherapy after brief DAPT



Twilight: Study Design
Enrollment Period

3 Months

Randomization Period
12 Months

Observation Period
3 Months

High-Risk PCI Patients 
(N=9006)

N = 7119

Standard of Care

Standard of Care

15 M 18 M0 M 3 M

Not Randomized

(N=1887)

4 M 9 M

Ticagrelor + Placebo

Ticagrelor + Aspirin

Ticagrelor + Aspirin

(Open label)

P2Y12i monotherapy after brief DAPT

1064 (17.2%) met the 

ARC-HBR criteria

ACS 62%

STEMI is excluded



Ticagrelor Monotherapy After 3-month DAPT in 
Patients at High Bleeding Risk Undergoing PCI

A Prospective Analysis of the TWILIGHT Trial

Escaned J, et al. European Heart Journal (2021) 42, 4624–4634

HR 0.53

95% CI 0.35-0.82

HR 0.31

95% CI 0.14-0.67

P2Y12i monotherapy after brief DAPT



Escaned J, et al. European Heart Journal (2021) 42, 4624–4634

HR 1.16

95% CI 0.71-1.90

HR 1.09

95% CI 0.66-1.82

P2Y12i monotherapy after brief DAPT

Ticagrelor Monotherapy After 3-month DAPT in 
Patients at High Bleeding Risk Undergoing PCI

A Prospective Analysis of the TWILIGHT Trial



ELDERLY ACS trial



Post-hoc analysis of ELDERLY ACS trial

• Prasugrel 5 mg was significantly superior to clopidogrel in reducing thrombotic events in the first month after 
ACS, whereas clopidogrel was superior to prasugrel 5 mg in reducing late bleedings (31–365 days).

Crimi G, et al. J Am Heart Assoc. 2019;8: e010956. 

? Deescalation A+P to A+C



Five randomized studies were included (N = 11 542; WOEST, 

PIONEER AF-PCI, RE-DUAL PCI, AUGUSTUS, ENTRUST-AF PCI).

Primary safety outcome: 

TIMI major bleeding

Primary efficacy outcome: 

Trial-defined MACE

• An antithrombotic regimen of VKA plus DAPT should generally be avoided

• NOAC plus a P2Y12 inhibitor without aspirin may be the most favorable treatment option

Lopes RD, et al. JAMA Cardiol 2020 May 1;5(5):582-589



Post-procedural management of patients 
with AF and ACS/PCI

2020 ESC Guidelines for the diagnosis and management of atrial fibrillation, European Heart Journal (2020) 42, 373-498 



A novel risk score to identify the need for TAT
post hoc analysis of the RE-DUAL PCI trial, significant reduction in MI/ST with TAT in patients with a risk score >5

Zwart B, et al. EuroIntervention 2022;17-online publish-ahead-of-print February 2022



Conclusion

• Elderly patients with ACS are at higher 
risk of both atherothrombotic events and 
bleeding.

• Risk assessment is important, elderly 
ACS patients should be evaluated for 
ARC-HBR criteria before the procedure.

• A case-by-case decision based not only 
on the assessment of the bleeding risk 
but also of the ischaemic risk.

• The risk of bleeding in the elderly can be 
mitigated by DAPT strategies.

• HBR trade-off model would help for DAPT 
strategies in HBR patients.

• Short duration of DAPT as default 
strategies in elderly patients

Morici N, et al.European Heart Journal (2021) 00, 1–17




