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REVIEW

Tailoring antiplatelet therapy in older patients with coronary artery 
disease
Mila Kovacevic 1, Graziella Pompei 2,3, & Vijay Kunadian 3,4

1Faculty of Medicine, University of Novi Sad, Novi Sad, Serbia, 2Cardiovascular Institute, Azienda Ospedaliero-Universitaria di Ferrara, Ferrara, Italy, 
3Translational and Clinical Research Institute, Faculty of Medical Sciences, Newcastle University, Newcastle upon Tyne, UK and, and 4Cardiothoracic 
Centre, Freeman Hospital, Newcastle upon Tyne Hospitals NHS Foundation Trust, Newcastle upon Tyne, UK

Abstract
The older population represents a unique subset of patients due to a higher rate of 
comorbidities and risk factors, which can lead to a higher rate of ischemic and bleeding 
events. As a result, older adults are mainly underrepresented or excluded from randomized 
trials. Although the advancement in the percutaneous coronary intervention field with the 
development of new technologies, techniques, and potent antiplatelet therapy led to 
a reduction of ischemic risk, there is still a concern regarding bleeding hazards. Apart 
from the global utilization of less invasive trans-radial approach and proton pump inhibi-
tors to reduce bleeding risk, proper tailoring of antiplatelet therapy in the older person is 
imperative. So far, several antiplatelet drugs have been introduced in different clinical 
scenarios, with dual antiplatelet therapy (combination of acetylsalicylic acid and P2Y12 

inhibitor) recommended after percutaneous coronary intervention. The decision on the 
choice of antiplatelet drug and the DAPT duration is challenging and should be based 
on the relationship between ischemia and bleeding with the purpose of reducing ischemic 
events but not at the expense of increased bleeding complications. This is particularly 
important in the older population, where the evidence is obscure. The main objective of 
this review is to summarize the available evidence on contemporary antiplatelet therapy 
and different approaches of de-escalation strategies in older patients after percutaneous 
coronary intervention.
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Plain Language Summary
What is the context?
The older population represents a unique subset of patients due to a higher rate of comorbid-
ities, risk factors, and unfavorable prognostic features, which can lead to a higher rate of 
ischemic and bleeding events. They are either excluded or underrepresented in most rando-
mized clinical trials, which is why guidelines recommendation should be taken cautiously. 
Thus, the decision on the choice of antiplatelet therapy and its duration after percutaneous 
coronary intervention in older adults is challenging and should be tailored to a particular 
patient to avoid bleeding complications but not at the expense of increased ischemic events.

What is new?
In this review, we summarize all available evidence on contemporary antiplatelet therapy and 
different approaches of de-escalation strategies in older patients after percutaneous coronary 
intervention. In particular, several recommended approaches in patients with high bleeding 
risk, are thoroughly discussed in this review:

● De-escalation strategies with discontinuation of one antiplatelet drug
● De-escalation strategy with switching between P2Y12 inhibitors
● De-escalation strategy based on dose reduction
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Finally, based on the current knowledge on factors contributing to high bleeding risk and the 
aforementioned antiplatelet modification approaches, in this review, we propose antiplatelet 
algorithm after percutaneous coronary intervention in older adults.

What is the impact?
The review provides comprehensive knowledge on antiplatelet therapy in older population 
and may help in tailoring antiplatelet therapy in this unique subset of patients.

Introduction

The older population (mainly defined as patients over 75 years of 
age) represents very specific subset of patients, with a higher 
prevalence of comorbidities, risk factors, and unfavorable prog-
nostic features such as frailty that can impact the quality of life 
and survival.1–6 Although advanced age initially was considered 
as a significant confounding factor influencing reduced adherence 
to guideline-directed therapies including percutaneous coronary 
intervention (PCI),7 due to the advancement in medical therapy, 
introduction of drug-eluting stents (DES) and by favoring less 
invasive radial approach, PCI became highly recommended ther-
apy in older adults, especially in acute coronary syndromes, 
leading to declined mortality rates.8,9

By reducing the ischemic risk in this population with PCI followed 
by potent dual antiplatelet therapy (DAPT), we expose them to higher 
bleeding risk and subsequently a higher mortality. It is well known 
that the more potent antithrombotic drug is, the higher the number of 
drugs are used and the longer duration of therapy is, the higher is the 
risk for bleeding. Furthermore, age itself is appraised as one of the 
criteria for high bleeding risk in several scoring systems.10,11 Both, 
high ischemic and bleeding risks in these patients cause them to be 
either excluded or underrepresented in most randomized clinical 
trials. Thus, when treating older patients, guidelines recommendation 
should be taken cautiously, and complex decision-making on the 
choice of antiplatelet therapy and its duration is necessary to avoid 
bleeding complications but not at the expense of increased ischemic 
events. Consequently, several strategies are tested to reduce bleeding 
risk, from early discontinuation of antithrombotic drug (either aspirin 
or P2Y12 inhibitor) to switching de-escalation strategies from more 
to less potent P2Y12 inhibitor or to dose reduction strategies. This 
review aims to summarize the available evidence on contemporary 
antiplatelet therapy in older patients after PCI (Figure 1).

Current recommendation of antiplatelet therapy in 
older patients after PCI

According to the European Society of Cardiology guidelines for 
myocardial revascularization, dual antiplatelet therapy (DAPT) is 
recommended after PCI to reduce both stent-related events (stent 
thrombosis) in the early period and to reduce the risk for additional 
ischemic events in the long term.12 DAPT with acetylsalicylic acid 
(ASA) and P2Y12 inhibitor is recommended for either 6 months in 
chronic coronary syndrome (CCS) or 12 months in acute coronary 
syndrome (ACS).12 Regarding the type of P2Y12 inhibitors, clopi-
dogrel is recommended in the chronic, while more potent ticagrelor 
and prasugrel are recommended in the acute coronary setting. 
However, the duration and the type of antiplatelet therapy are amen-
able to changes depending on the balance between ischemic and 
bleeding risk, thus leading to escalation or de-escalation of antith-
rombotic therapy. Furthermore, the benefit of DAPT can be hindered 
by the increased risk of bleeding and impact adverse prognosis. 
Therefore, assessing bleeding risk is crucial to guide decisions 
when tailoring antiplatelet therapy, particularly in the older person.

Role of bleeding risk scores

According to the most recent proposed criteria by Academic 
Research Consortium for high bleeding risk patients, age of ≥75 
is considered as one of minor criteria for HBR patients (two minor 
or one major criteria is necessary to define HBR patient).10 

Furthermore, age is also one of the parameters of a five-item 
PRECISE-DAPT (PREdicting bleeding Complications In patients 
undergoing Stent implantation and subsEquent Dual Anti Platelet 
Therapy) score11 that has been developed to predict out-of-hospital 
bleeding in patients treated with DAPT.12 According to this score, 
a cutoff value of 25 is used to decide between standard/long DAPT 
duration (12/24 months if the score is <25) or short DAPT (3–6  
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months if the score is ≥25). It was observed that in patients with 
ACS and HBR (PRECISE-DAPT ≥25) prolongation of DAPT 
treatment was associated with substantial bleeding events (p  
= .045) with NNH (number needed to harm) of 38, but with no 
benefit regarding the reduction of ischemic events (p = .327). On 
the other hand, in patients with ACS and non-high bleeding risk 
(PRECISE DAPT < 25), prolonged DAPT treatment reduced 
ischemic events (p = .035), leading to NNT (number needed to 
treat) of 65, but not on the expense of bleeding events (p = .498). 
Thus, when the HBR is recognized, the abbreviated DAPT regimen 
should be considered (IIa B).12,13 Besides the proposed abbreviated 
regimen, several other approaches of DAPT modification are tested 
to reduce the bleeding hazard but to keep well-established ischemic 
benefit of DAPT.14 Therefore, a personalized approach to each 
patient, particularly the older person is paramount.

De-escalation strategies with discontinuation of one 
antiplatelet drug

Discontinuation of P2Y12i

Given that acetylsalicylic acid (popularly known as aspirin) has 
been the mainstay of antiplatelet treatment for decades, one of the 
first de-escalation strategies was discontinuation of P2Y12i and de- 
escalation to ASA monotherapy. This relatively straightforward 
strategy was tested in 3 studies of ACS patients treated with 
a contemporary DES (Table I) mainly to define the optimal dura-
tion of DAPT in ACS.15–17 However, neither one of these trials did 
not support a systematic, planned early de-escalation to ASA 
monotherapy in ACS patients. Furthermore, in SMART-DATE 
trial,17 in 2712 patients with ACS, abbreviated 6-month DAPT 
duration was followed with a higher rate of MI (1.8% versus 
0.8%; HR 2.41, 95% CI [1.15–5.05]) in comparison to 12 months 
DAPT. In the sub-analysis of REDUCE trial,16 in patients ≥75  
years, there was no difference in the primary endpoint between 3 
and 12 months of DAPT (23% vs. 19.6%; HR 1.23 [0.67–2.26]). In 
addition, the abbreviated DAPT regimen did not reduce bleeding 

events across the trials. In a meta-analysis of 10 RCT conducted by 
Misumida et al.18 comparing short-term (3–6 months) DAPT ver-
sus long-term DAPT (12–24 months) in 12 696 ACS patients 
undergoing PCI, both ischemic and bleeding events occurred with 
similar rates irrespective of DAPT duration. However, there was 
a trend in favor of short-term DAPT to reduce the risk of bleeding 
and on the contrary long-term regimen to prevent stent thrombosis. 
Of note, except DAPT-STEMI15 trial with a majority of patients 
(58.4%) treated with either ticagrelor or prasugrel, in all the rest 9 
RCT, patients were receiving clopidogrel which is not according to 
the current recommendation.12

Discontinuation of aspirin

Another approach of short DAPT or discontinuation de-escalation 
strategy is removing ASA and proceeding with P2Y12 inhibitor 
monotherapy – popularly called “ASA free” therapy. Several facts 
support this approach. First, the blockade of platelet P2Y12 recep-
tors can inhibit thromboxane A2-dependent pathways of platelet 
activation independently of aspirin. In the presence of potent 
P2Y12 inhibitors, in vitro study showed that aspirin provides little 
additional inhibition of platelet aggregation.19 This was followed 
by in vivo experimental findings that demonstrated no difference 
in the inhibition of platelet activation between P2Y12 monother-
apy (clopidogrel or ticagrelor) and DAPT therapy in healthy 
subjects.20

Furthermore, it is well known that although effective, DAPT 
with potent P2Y12 inhibitors takes a considerable risk of bleed-
ing. In PLATO (PLATelet inhibition and patient Outcomes) trial, 
for instance, the rates of non–coronary artery bypass graft sur-
gery (non-CABG) TIMI major bleeding were higher in the 
ticagrelor group (2.8 vs. 2.2, p = .025) in comparison to clopido-
grel group.21 Likewise, in TRITON-TIMI 38 (Trials to Assess 
Improvement in Therapeutic Outcomes by Optimizing Platelet 
Inhibition with Prasugrel–Thrombolysis in Myocardial 
Infarction), non-CABG TIMI major bleeding was recorded in 

Figure 1. Factors contributing to high-bleding risk.
PPI-proton pump inhibitor; OAC-oral anticoagulant; NSAIDS-non steroidal anti-inflammtory drugs; PLT-platelet; PCI-percutaneous coronary inter-
vention; ICH-intracranial hemorrhage; BAVM-brain arteriovenous malformation. 
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2.4% of patients receiving prasugrel and 1.8% of patients receiv-
ing clopidogrel together with aspirin (HR 1.32; 95% CI [1.03 to 
1.68]; p = .03).22

Thus, supporting the concept that single antiplatelet therapy 
with a P2Y12 inhibitor alone inhibits hemostatic system activation 
to a similar extent, 5 RCT were conducted comparing standard 
DAPT regimen and short DAPT followed with P2Y12 
monotherapy.23–27 The main features of these trials are listed in 
Table II. Although they differ with respect to the type of P2Y12 
inhibitor monotherapy (STOP-DAPT 224 and SMART- 
CHOICE23 with clopidogrel and the rest with ticagrelor), length 
of DAPT (1 or 3 months) and the primary endpoint, there was no 
difference in the rate of ischemic events, while bleeding risk was 
significantly lower in the de-escalation arm in all trials except 
GLOBAL LEADERS27 which was an overall neutral trial.

The GLOBAL LEADERS,27 as the largest trial, failed to meet 
its primary objective, ticagrelor monotherapy was not superior to 
conventional DAPT (3.8 vs. 4.4%; RR 0.87%, 95% CI [0.75– 
1.01], p = .073) at 2 years follow-up. There was also no difference 
in the rates of stent thrombosis or major bleeding complications. 
Nevertheless, in a pre-specified subanalysis of GLOBAL 
LEADERS, among older patients (>75 years; n = 2565), the pri-
mary endpoint (two-year all-cause mortality or new Q-wave core 
lab-adjudicated MI) occurred in 7.2% and 9.4% of patients in the 
ticagrelor monotherapy and the reference group, respectively (HR 
0.75, 95% CI [0.58–0.99], p = .041). At the same time, there was 
no difference in BARC 3/5 bleeding events (5.2 vs. 4.1%, p  
= .18).28 These findings can be explained by the heterogenicity 
of the population, including ACS and CCS, however both were 
treated with ticagrelor.12

On the other hand, in STOP-DAPT-224 trial, which included 
both ACS and CCS, patients were treated only with clopidogrel. 
Whether an abbreviated DAPT regimen (1 month with clopido-
grel and ASA) followed with clopidogrel monotherapy can be 
safe in ACS patients was tested in STOP-DAPT-2 ACS trial.29 

Short DAPT was associated with a lower incidence of BARC 3/5 
bleeding (0.54% vs. 1.31%), albeit at the cost of increasing the 
risk of MI (1.59% vs. 0.85%), highlighting the limits of abbre-
viated DAPT regimen followed with clopidogrel monotherapy in 
ACS patients.

In the TICO trial,25 which included only ACS patients, the 
incidence of the primary net endpoint was significantly lower in 
the ticagrelor monotherapy arm than in the standard DAPT arm 
(3.9% vs 5.9%, HR 0.66; 95% CI [0.34–0.91]), largely driven by 

a 1.3% absolute reduction in the risk of major bleeding (HR 0.56; 
95% CI [0.34–0.91]). As in SMART-CHOICE23 and STOP- 
DAPT,24 the event rate in TICO25 was low, perhaps in part reflecting 
the relatively lower risk usually observed in Asian PCI patients.30

TWILIGHT (Ticagrelor With Aspirin or Alone in High-Risk 
Patients After Coronary Intervention), the second large trial 
studying ticagrelor monotherapy was designed as a double-blind 
study, randomized 7119 high-risk patients at 3 uneventful months 
on ticagrelor DAPT after PCI to either ticagrelor monotherapy or 
to ticagrelor DAPT. The primary endpoint- BARC type 2, 3, or 5 
bleeding at 1 year was significantly lower in patients on ticagrelor 
monotherapy than in those on DAPT (4% vs. 7.1%, HR 0.56, 95% 
CI [0.45–0.68]). The rate of all-cause death, MI, or stroke was 
identical in both groups (p < .001 for non-inferiority).26

The benefit of clopidogrel over aspirin is also observed in 
patients requiring indefinite single antiplatelet therapy after PCI 
with DES in the HOST-EXAM31 and HOST-EXAM Extended 
study,32 which demonstrate that clopidogrel monotherapy, com-
pared with aspirin monotherapy during the chronic maintenance 
period, significantly reduced the risk of the composite of all-cause 
death, non-fatal myocardial infarction, stroke, readmission due to 
acute coronary syndrome, and BARC bleeding type 3 or greater.

Aspirin withdrawal in older adults

However, what would be an approach in the older population? It 
is well known that due to the higher rate of comorbidities and 
frailty, older age is a known predictor of bleeding risk, and it is 
included in several risk scores. Furthermore, postdischarge bleed-
ing is strongly associated with higher mortality, substantially 
higher than postdischarge MI (HR 5.03, p < .0001 and HR 1.92, 
p = .009, respectively).33 Thus, reducing bleeding risk after PCI, 
especially in older people, is a crucial issue.

In a prespecified analysis that included 1064 patients in the 
TWILIGHT HBR substudy,34 ticagrelor monotherapy reduced the 
incidence of the primary endpoint (BARC 2, 3, or 5 bleeding) 
without increasing ischemic events in HBR patients (6.3% vs. 
11.4%; HR 0.53, 95% CI [0.35–0.82]) and non-HBR patients as 
well (3.5% vs. 5.9%; HR 0.59, 95% CI [0.46–0.77]) but with the 
absolute risk reduction greater in HBR than non-HBR (−5.1% vs. 
−2.3%; 95% CI [−6.4% to 0.8%], p = .130). Another sub-analysis 
of TWILIGHT35 that included 3113 patients equal to or older than 
65 years of age demonstrated that ticagrelor monotherapy reduced 

Table I. P2Y12 discontinuation trials-ASA monotherapy.

Trial DAPT STEMI15 REDUCE16 SMART DATE17

Year 2018 2019 2018
Design RCT RCT RCT
Setting STEMI ACS ACS
Months of DAPT 6 3 6
% of Ticagrelor and Prasugrel 58.4 % 59.2 % 19.2 %
FU (months) 24 24 18
Primary endpoint Death, MI, any 

revascularization, stroke or 
TIMI major bleeding

Death, MI, stent thrombosis, stroke, target 
vessel revascularization, and bleeding (BARC 
2, 3, and 5)

All-cause death, MI or stroke 4.7 
vs. 4.2% Net events (MACE plus 
BARC)

Short vs. Standard DAPT 4.8 vs. 6.6 % 8.2 vs. 8.4 % 7.2 vs. 7.4 %
Bleeding endpoint TIMI BARC 2, 3 or 5 BARC 2-5
Short vs. Standard DAPT 0.2 vs 0.5 % 3.3 vs. 4.0 % 2.7 vs. 3.9 %
MI Short vs Standard DAPT 1.8 vs. 1.8 % 3.5 vs. 3.2 % 1.8 vs 0.8 %*
All-cause mortality Short vs 

Standard DAPT
0.7 vs 1.4 % 3.1 vs. 2.2 % 2.6 vs. 2.9

*p < .05. ACS-acute coronary syndrome; RCT-randomized controlled trial; STEMI-ST elevated myocardial infarction; DAPT-dual antiplatelet therapy; 
FU-follow up; MI-myocardial infarction; TIMI-thrombolysis in myocardial infarction; BARC- Bleeding Academic Research Consortium; MACE- 
major adverse cardiovascular events. 

4 M. Kovacevic et al.                                                                                                              Platelets, 2023; 34(1): 1–10



Ta
bl

e 
II

. A
SA

 d
is

co
nt

in
ua

tio
n 

tri
al

s.

Tr
ia

ls
SM

A
RT

-C
H

O
IC

E23
ST

O
P-

D
A

PT
-2

24
TI

C
O

25
TW

IL
IG

H
T26

G
LO

BA
L 

LE
A

D
ER

S27
M

A
ST

ER
-D

A
PT

†37

Ye
ar

20
19

20
19

20
20

20
19

20
18

20
21

N
 o

f 
pa

tie
nt

s
29

93
30

45
30

56
71

19
15

96
8

44
34

O
ld

er
 p

at
ie

nt
s

≥
 6

5 
y

>
 7

5 
y

≥
 6

5y
 <

 8
0y

≥
 6

5y
>

 7
5 

y
≥

75
 y

51
.3

 %
31

.5
 %

38
.8

 %
51

.6
 %

16
 %

68
.9

 %
Se

tti
ng

A
C

S 
or

 C
C

S 
po

st
 D

ES
A

C
S 

or
 C

C
S 

po
st

 D
ES

 (C
oC

r- 
EE

S)
A

C
S 

po
st

 D
ES

A
C

S 
or

 C
C

S 
po

st
 

D
ES

A
C

S 
or

 C
C

S 
po

st
 D

ES
 

(c
om

pl
ex

 P
C

I)
A

C
S 

or
 C

C
S 

po
st

 D
ES

 
H

B
R

C
on

co
m

ita
nt

 O
A

T
N

A
Ex

cl
ud

ed
Ex

cl
ud

ed
Ex

cl
ud

ed
Ex

cl
ud

ed
36

.1
 %

P2
Y

12
i m

on
ot

he
ra

py
 a

fte
r 

ra
nd

om
iz

at
io

n 
(%

)
C

lo
pi

do
gr

el
 7

6.
9%

C
lo

pi
do

gr
el

 1
00

%
Ti

ca
gr

el
or

 1
00

%
Ti

ca
gr

el
or

 1
00

%
Ti

ca
 +

 A
SA

 1
 m

on
th

 (T
ic

a 
2-

 
24

 m
on

th
s)

 
or

 
Ti

ca
/C

lo
pi

 +
 A

SA
 1

2 
m

on
th

s 
(A

SA
 1

2-
24

 m
on

th
s)

P2
Y

12
i 7

0.
8 

%
 

(5
5.

6%
 c

lo
pi

do
gr

el

Pr
as

ug
re

l o
r T

ic
ag

re
lo

r 2
3.

1%
14

.1
%

 ti
ca

gr
el

or
) 

A
SA

 
30

.1
%

D
A

PT
 d

ur
at

io
n 

(m
on

th
s)

3
1

3
3

1
1

FU
 (

m
on

th
s)

12
12

12
15

24
12

Pr
im

ar
y 

en
dp

oi
nt

A
ll-

ca
us

e 
de

at
h,

 M
I 

or
 s

tro
ke

C
V

 d
ea

th
, M

I, 
st

ro
ke

, d
ef

in
ite

 
ST

, a
nd

 m
aj

or
 b

le
ed

in
g

D
ea

th
, M

I, 
ST

, s
tro

ke
 o

r 
TV

R
, a

nd
 m

aj
or

 b
le

ed
in

g
BA

RC
 2

, 3
 &

 5
A

ll-
ca

us
e 

de
at

h 
or

 n
ew

 Q
- 

w
av

e
N

A
C

E 
7.

5 
vs

. 7
.7

 %
4.

0 
vs

. 7
.1

%
*

M
I

M
A

C
C

E
Sh

or
t v

s 
St

an
da

rd
 D

A
PT

A
ll 

ca
us

e 
de

at
h,

 n
on

- 
fa

ta
l M

I, 
or

 s
tro

ke
6.

1 
vs

. 5
.9

 %
 

M
aj

or
 o

r c
lin

ic
al

ly
 re

le
va

nt
 

no
n-

m
aj

or
 b

le
ed

in
g

3.
81

 v
s. 

4.
37

 %
2.

9 
vs

. 2
.5

%
2.

36
 v

s. 
3.

7%
*

3.
9 

vs
 5

.9
%

*
3.

9 
vs

. 3
.9

%
1.

95
 v

s. 
2.

47
 %

 a
t 1

 y
ea

r F
U

*
6.

5 
vs

. 9
.4

 %
*

B
le

ed
in

g 
en

dp
oi

nt
BA

RC
 2

-5
TI

M
I m

aj
or

/m
in

or
 b

le
ed

in
g

TI
M

I 
m

aj
or

 b
le

ed
in

g
BA

RC
 2

,3
 a

nd
 5

BA
RC

 3
 o

r 
5

BA
RC

 2
, 3

 o
r 

5
Sh

or
t v

s 
St

an
da

rd
 D

A
PT

2.
0 

vs
. 3

.4
%

*
0.

41
 v

s. 
1.

54
%

*
1.

7 
vs

. 3
.0

%
*

4.
0 

vs
. 7

.1
 %

 *
2.

04
 v

s. 
2.

12
 %

6.
5 

vs
. 9

.4
 %

*
BA

RC
 3

-5
 

0.
54

 v
s. 

1.
8 

%
*

1.
47

 v
s. 

1.
7 

%
 a

t 1
 y

ea
r F

U

M
I

0.
8 

vs
. 1

.2
 %

0.
88

 v
s. 

0.
75

%
0.

4 
vs

. 0
.7

 %
2.

7 
vs

. 2
.7

 %
1.

04
 v

s. 
1.

29
 %

2.
7 

vs
. 2

.1
 %

Sh
or

t v
s 

St
an

da
rd

 D
A

PT
A

ll 
ca

us
e 

m
or

ta
lit

y
1.

4 
vs

. 1
.2

 %
1.

42
 v

s. 
1.

21
 %

1.
1 

vs
. 1

.5
 %

1.
0 

vs
. 1

.3
 %

2.
81

 v
s. 

3.
17

 %
3.

3 
vs

. 3
.6

 %
Sh

or
t v

s 
St

an
da

rd
 D

A
PT

*p
 <

 .0
5.

 A
C

S-
ac

ut
e 

co
ro

na
ry

 s
yn

dr
om

e;
 C

C
S-

ch
ro

ni
c 

co
ro

na
ry

 s
yn

dr
om

e;
 D

ES
-d

ru
g 

el
ut

in
g 

st
en

t; 
C

oC
r-E

ES
- 

co
ba

lt 
ch

ro
m

iu
m

 e
ve

ro
lim

us
-e

lu
tin

g 
st

en
t; 

PC
I-

pe
rc

ut
an

eo
us

 c
or

on
ar

y 
in

te
rv

en
tio

n;
 O

A
T-

or
al

 
an

tic
oa

gu
la

nt
 th

er
ap

y;
 D

A
PT

-d
ua

l a
nt

ip
la

te
le

t t
he

ra
py

; A
SA

-a
ce

ty
ls

al
ic

yl
ic

 a
ci

d;
 F

U
- 

fo
llo

w
 u

p;
 M

I-
m

yo
ca

rd
ia

l i
nf

ar
ct

io
n;

 S
T-

st
en

t t
hr

om
bo

si
s;

 T
V

R-
ta

rg
et

 v
es

se
l r

ev
as

cu
la

riz
at

io
n;

 T
IM

I-
 th

ro
m

bo
ly

si
s 

in
 

m
yo

ca
rd

ia
l i

nf
ar

ct
io

n;
 B

A
RC

- B
le

ed
in

g 
A

ca
de

m
ic

 R
es

ea
rc

h 
C

on
so

rti
um

; N
A

C
E-

ne
t a

dv
er

se
 c

lin
ic

al
 e

ve
nt

s;
 M

A
C

C
E-

m
aj

or
 a

dv
er

se
 c

ar
di

ov
as

cu
la

r a
nd

 c
er

eb
ra

l e
ve

nt
s.†

M
A

ST
ER

-D
A

PT
 w

as
 n

ot
 s

tri
ct

ly
 A

SA
 

di
sc

on
tin

ua
tio

n 
tri

al
 (

30
%

 o
f p

at
ie

nt
s 

w
er

e 
on

 A
SA

 m
on

ot
he

ra
py

 a
fte

r 
ra

nd
om

iz
at

io
n)

. 

DOI: https://doi.org/10.1080/09537104.2023.2285446                                                                              Antiplatelet therapy in older adults 5



the incidence of clinically relevant bleeding (BARC 2, 3 or 5) by 
47% in comparison to DAPT (4.5 vs. 8.2%; HR 0.53, 95% CI 
[0.40–0.71]), with consistent risk reduction (p interaction = 0.09) 
across all age categories, and without increasing the rate of all- 
cause death, MI, or stroke.

Among patients from STOP-DAPT-2 trial,24 1054 (35%) were 
classified as HBR and were included in the post hoc analysis in 
STOP-DAPT-2 HBR trial.36 No difference in the primary end-
point between abbreviated and standard DAPT was noticed, while 
there were less TIMI major and minor bleedings (0.41 vs. 2.71%; 
HR 0.15, 95% CI [0.03–0.65]; p = .01) and less BARC 3/5 bleed-
ing (0.61 vs. 3.26%; HR 0.19, 95% CI [0.05–0.63]; p = .007) in 
short DAPT arm. However, the effects of 1-month DAPT for the 
primary and major secondary endpoints were consistent in HBR 
and non-HBR patients without any significant interactions.

The presence of HBR may be a crucial factor in shortening 
DAPT duration at some time point beyond the acute phase was 
recognized and investigated in a large randomized MASTER- 
DAPT37 trial that included 4579 HBR patients. Regarding the 
distribution of HBR criteria, almost 70% of patients were ≥75  
years old, more than 50% with PRECISE-DAPT score ≥25 and one- 
third of patients requiring oral anticoagulation, on average more 
than 2 HBR criteria were present in each patient. One month after 
successful PCI with a biodegradable-polymer sirolimus-eluting cor-
onary stent in ACS or CCS, patients were randomized to abbre-
viated therapy (1 month of DAPT) or standard therapy (at least 2 
additional months of DAPT). The choice to stop either ASA or 
P2Y12 inhibitor was left to the investigator’s discretion, leading to 
ASA-free therapy in 70% of patients (55.6% of them taking clopi-
dogrel), while only 30% of patients continued with ASA monother-
apy. The trial concluded that one month of DAPT was non-inferior 
to the standard DAPT regarding the occurrence of NACE (net 
adverse clinical events) (7.5% vs. 7.7%, p < .001 for noninferiority) 
and MACCE (6.1 vs. 5.9%, p < .001 for noninferiority). However, it 
was superior in reducing major or clinically relevant non-major 
bleeding (6.5 vs. 9.4%, p < .001 for superiority). These findings 
encourage discontinuation of one antiplatelet drug (preferably 
ASA) 1 month after PCI in older patients with HBR.

Meta-analysis of aspirin withdrawal studies

A recent meta-analysis on 5 randomized trials38 including over 
32 000 patients (56.1% with ACS, and only 16.5% on clopido-
grel), concluded that discontinuation of aspirin 1–3 months after 
PCI significantly reduces the risk of major bleeding (BARC 3 
or 5) by 40% compared to DAPT (1.97% versus 3.13%; HR 0.60, 
95% CI [0.45–0.79]), with no excesses in adverse cardiovascular 
events (2.73% versus 3.11%; HR 0.88, 95% CI [0.77–1.02]), 
myocardial infarction (1.08% versus 1.27%; HR 0.85, 95% CI 
[0.69–1.06]), or death (1.25% versus 1.47%; HR 0.85, 95% CI 
[0.70–1.03]). Findings were consistent among patients who 
underwent PCI for an acute coronary syndrome, in whom dis-
continuation of aspirin after 1 to 3 months reduced bleeding by 
50% (1.78% versus 3.58%; HR 0.50, 95% CI [0.41–0.61]) and did 
not appear to increase the risk of MACE (2.51% versus 2.98%; 
HR 0.85, 95% CI [0.70–1.03]).

However, a meta-analysis of four RCT,39 including 8,961 older 
patients, showed that compared with standard duration, short- 
duration DAPT was associated with similar rates of major bleed-
ing (relative risk, RR 0.70 [0.47–1.05]) and the composite effi-
cacy endpoint (RR 0.85 [0.63–1.14]). There was a high level of 
heterogeneity between the studies (I2 = 68%) regarding major 
bleeding.39 This meta-analysis suggests that in older patients 
short DAPT may be a valid option after PCI. Regarding all 
these findings it seems that in ACS, abbreviated regimen of 

DAPT followed with P2Y12 monotherapy (either clopidogrel or 
ticagrelor), reduces the risk of bleeding, however in clopidogrel 
monotherapy at the cost of increased risk for ischemic events 
(particularly MI).

De-escalation strategy with switching between P2Y12 
inhibitors

Switch from prasugrel or ticagrelor to clopidogrel

Another way to de-escalate antithrombotic therapy in patients 
with ACS but to remain on dual antiplatelet therapy is to switch 
from more potent to less potent P2Y12 inhibitor (from prasugrel 
and ticagrelor to clopidogrel). This strategy is supported by 
a specific time-dependent relation between ischemic and bleeding 
risk after ACS, taking into account that the highest ischemic risk 
is present in the first month, then decreases exponentially, with 
bleeding risk which is generally lower than ischemic risk but 
tends to remain unchanged in the long term. This interplay 
between ischemia and bleeding may be particularly relevant in 
HBR population, such as the older patients in whom this switch 
de-escalation strategy could offer a favorable equilibrium of pre-
vention of both ischemia and bleeding (Central illustration).

The first switch de-escalation study was the open-label single 
center Timing Of Platelet Inhibition after acute Coronary syn-
drome (TOPIC) trial,40 which included 646 ACS patients and 
examined the impact of a planned, unguided switch from prasu-
grel or ticagrelor to clopidogrel after uneventful 1 month of 
DAPT. The primary endpoint, a net composite of CV death, 
urgent revascularization, stroke and BARC bleeding ≥2 at 1  
year, was significantly lower in the switched DAPT than in the 
standard, potent DAPT (13.4% vs. 26.3%; HR 0.48, 95% CI 
[0.34–0.68]). This primary endpoint was driven by a reduction 
in BARC ≥ 2 bleedings in the switched DAPT arm (HR 0.30; 95% 
CI [0.18–0.50]) but with no difference in ischemic events between 
arms (p = .36).

Platelet function guided switch from potent prasugrel to 
clopidogrel

The second, most extensive switch de-escalation study was the 
open-label TROPICAL-ACS (Testing Responsiveness To Platelet 
Inhibition On Chronic Antiplatelet Treatment For Acute Coronary 
Syndromes) study,41 that included 2610 patients with ACS and 
tested guided switch from potent prasugrel to clopidogrel, based 
on platelet functional testing (PFT). After 1 week of DAPT with 
prasugrel (10 or 5 mg), patients were randomized to prasugrel or 
clopidogrel arm, but only patients with sufficient platelet inhibi-
tion (61% of them) were kept in clopidogrel arm, whereas non- 
responders were switched back to prasugrel. However, with this 
guided strategy, there was no difference between arms in the net 
primary endpoint of CV death, MI, stroke or BARC ≥ 2 (p = .004 
for noninferiority), ischemic (p = .0115 for noninferiority) and 
bleeding endpoints (p = .2257). Thus, it is a question who would 
benefit from this type of guided de-escalation strategy, would it 
be suitable for the older population with higher bleeding risk and 
would it be enough in patients with very high ischemic risk?

Based on these findings, de-escalation of P2Y12 inhibitor, 
guided by PFT may be considered an alternative to potent 
DAPT strategy, especially for patients deemed unsuitable for 12  
months of potent platelet inhibition (IIb A recommendation).12,13 

Less potent clopidogrel can be a satisfactory alternative to tica-
grelor in patients aged 70 years or older presenting with NSTE- 
ACS was demonstrated in POPular AGE trial42 since it led to less 
bleeding events (18% vs. 24%, p = .02 for superiority) without an 
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increase in the combined endpoint of all-cause death, myocardial 
infarction, stroke, and bleeding (p = .03 for noninferiority).

De-escalation strategy based on dose reduction

In addition to early antiplatelet (either ASA or P2Y12i) disconti-
nuation or switch to a less potent P2Y12 inhibitor (from ticagrelor 
and prasugrel to clopidogrel), another practical option is to 
decrease the dose of the potent P2Y12 inhibitor. This strategy 
was tested in HOST-REDUCE-POLYTECH-ACS trial,43 which 
randomized 2338 ACS patients to standard DAPT with 10 mg 
prasugrel and half dose of prasugrel (5 mg) DAPT 1 month after 
PCI. At 1 year, the rate of the primary endpoint (all-cause death, 
MI, ST, repeat revascularization, stroke, and BARC 2–3 bleeding) 
was lower in the reduced dose group (7.2% vs. 10.1%; HR 0.70, 
95% CI [0.52–0.92]), mainly driven by reduced bleeding compli-
cations in reduced dose arm (HR 0.48; 95% CI [0.32–0.73]), 
predominantly by reduction in minor BARC 2 bleedings. 
However, this study was conducted in the South Korean popula-
tion, less prone to ischemic events than the Western population.

Whether dose reduction, tailored by platelet functional testing, 
may influence ischemic and bleeding events was investigated in 
the ANTARCTIC (Tailored Antiplatelet Therapy Versus 
Recommended Dose of Prasugrel) trial.44 The trial included 877 
patients from France, aged >74 years, randomized to conventional 
prasugrel dose reduction and the monitored reduction (adjusted 
by the results of PFT). This sophisticated approach, guided by 
PFT, failed to improve ischemic or safety outcomes in older 
patients treated with coronary stenting for ACS.

The strategy of reduced prasugrel dose (to 5 mg) was investi-
gated in the multicenter, randomized, open-label, blinded end 
point trial, ELDERLY ACS 2 trial,45 including 1443 older ACS 
patients treated with PCI (40% of women, mean age of 80 years). 
The trial was designed to demonstrate the superiority of prasugrel 
5 mg over standard clopidogrel 75 mg. However, the trial was 
prematurely terminated due to the futility of efficacy. There was 
no difference in the primary endpoint (composite of mortality, 
myocardial infarction, disabling stroke, and rehospitalization for 
cardiovascular causes or bleeding within 1 year) between prasu-
grel and clopidogrel arms (HR 1.007; 95% CI [0.78–1.30], 
p = .955), although a trend for a lower stent thrombosis (ST) 
rate was observed in the prasugrel group (OR 0.36; 95% CI 
[0.13–1.00], p = .06). There was no difference in BARC ≥ 2 
bleeding events (4.1% in prasugrel vs. 2.7% in clopidogrel 
group, p = .18). Accordingly, in this de-escalation strategy with 
a reduced dose of prasugrel, it seems that in older patients with 
prevailing bleeding risk low-dose prasugrel might have an advan-
tage over full dose, however, with no advantage over clopidogrel 
in this subset of patients, which sets clopidogrel as an alternative 
to P2Y12 inhibitor in older patients.

DAPT strategy based on the type of stents used in PCI

Older patients and patients with HBR used to receive bare-metal 
stents (BMS) instead of DES to shorten the duration of DAPT and 
to minimize the risk of bleeding complications associated with 
prolonged antiplatelet therapy. Due to the advantages of contem-
porary DES (thin stent struts of 50–100 µm, rapid endothelializa-
tion) over BMS in terms of reduced target vessel revascularization 
(TVR) and stent thrombosis (ST), the trials started to compare 
these two stent technologies, particularly in patients with HBR 
undergoing short DAPT regimen. In the first trials that compared 
BMS and DES in HBR patients, age was one of the major criteria 
for HBR, with 51% of patients older than 80 years in ZEUS,46 

64% of patients ≥75 years in LEADERS FREE47 and 100% of 
patients ≥75 years in SENIOR48 trial.

In the ZEUS trial, 1606 patients were randomized to 
the second-generation zotarolimus-eluting stent (ZES) versus 
bare-metal stents (BMS) with abbreviated DAPT regimen (med-
ian DAPT duration was 32 days). The primary endpoint (death, 
myocardial infarction, and TVR) was lower in the ZES group 
(17.5 vs. 22.1%; HR 0.76, 95% CI [0.61–0.95], p = .011) in 
comparison to the BMS group. Definite or probable ST was 
also significantly reduced in ZES patients (2.0% vs. 4.1%; p  
= .019). Bleeding complications did not differ between these 
two stent platforms.

Similarly, in the SENIOR trial, which enrolled 1200 patients 
≥75 years, patients treated with the bioabsorbable polymer DES 
and a short DAPT duration (1 month for patients with stable and 
6 months for patients with acute coronary syndrome) demon-
strated superiority over BMS regarding the occurrence of all- 
cause mortality, myocardial infarction, and target lesion revascu-
larisation (12 vs. 16%; RR 0.71, 95% CI [0·52–0·94]; p = .02). 
Bleeding complications and the rate of ST did not differ between 
DES and BMS groups.

In the LEADERS FREE trial,47 2466 patients at HBR were 
randomized to receive polymer-free DES with biolimus A9 and 
BMS followed by 1 month of DAPT. Polymer-free DES was 
superior to a BMS with respect to the primary safety endpoint 
of cardiac death, myocardial infarction, or stent thrombosis (9.4% 
vs. 12.9%, p = .005 for superiority) and efficacy endpoint of 
clinically driven target-lesion revascularization (5.1 vs. 9.8%, p  
< .001). As expected, in this HBR population, despite the short 
course of DAPT, the rate of bleeding (BARC types 3 to 5) was 
high but similar in the two groups (7.2 vs. 7.3%, p = .96).

The ONYX ONE49 trial with a population of 1996 patients, 
was designed to compare polymer-based zotarolimus-eluting stent 
(ZES) with polymer-free DES followed by 1 month of DAPT. The 
primary outcome (composite of all-cause death, MI or ST) was 
observed with a similar rate (17.1% in ZES and 16.9% in poly-
mer-free DES, p = .01 for noninferiority) at 1-year follow-up. No 
difference in target vessel failure or bleeding complications was 
noticed as well.

All these trials have demonstrated that current DES are pre-
ferred over BMS for HBR patients. However, to establish the 
optimal duration of DAPT, XIENCE Short DAPT50 and 
EVOLVE short DAPT51 trials were followed. The XIENCE 
Short DAPT50 program included three prospective, multicenter, 
single-arm studies enrolling 1487 HBR patients (more than 2/3 of 
them were ≥75 of age) who underwent successful PCI (STEMI 
patients and complex lesions were excluded) with a cobalt- 
chromium everolimus-eluting stent. The program compared 
a short DAPT regimen of 1 month (XIENCE 28 USA and 
XIENCE 28 Global studies) or 3 months (XIENCE 90 study) 
with the recommended 6 or 12 months of DAPT duration. 
Abbreviated DAPT regimen of 1 or 3 months compared with 
DAPT for 6 or 12 months resulted in non-inferior ischemic out-
comes and a low incidence of ST and was associated with sig-
nificantly lower major bleeding (BARC 3–5). Similarly, EVOLVE 
short DAPT trial51 enrolling 2009 patients (stable patients, no 
complex lesions), evaluated the safety of 3 month-DAPT in 
patients with HBR treated with platinum-chromium everolimus- 
eluting stent. Again, abbreviated DAPT in patients with HBR 
treated with contemporary DES was not inferior to the standard 
DAPT duration in terms of death, myocardial infarction, and stent 
thrombosis, supporting the safety of abbreviated DAPT with the 
abovementioned stent platforms.

Therefore, when deciding between two stent platforms and 
DAPT duration in HBR patients, with older adults representing 
the majority of them, DES has an advantage over BMS irrespective 
of age, clinical presentation, and lesion type, particularly with the 
proven possibility of concomitant short, BMS-like DAPT therapy.
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Conclusion

Older patients represent population with a higher rate of comor-
bidities and risk factors predisposing them to ischemic and bleed-
ing complications. The development of PCI technology and 
techniques, the introduction of DES, potent antiplatelet therapy, 
and high dose of statins led to the reduction of ischemic risk. On 
the other hand, despite the prevalent use of a trans-radial approach 
and the extensive use of proton pump inhibitors, potent antiplate-
let therapy exposes them to a higher rate of bleeding complica-
tions and subsequently to higher mortality. Therefore, when 
tailoring antiplatelet therapy in older patients, meticulous peripro-
cedural planning and postprocedural follow-up are paramount. 
Different DAPT modifications are introduced and investigated 
to reduce bleeding complications, from early discontinuation of 
antithrombotic drugs, to de-escalation strategies from more to less 
potent P2Y12 inhibitors or to dose reduction strategies. 
A personalized approach to a single patient, guided by current 
evidence and recommendations, is advisable (Figure 2).
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