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ABSTRACT
Objectives  Evidence of the optimal antiplatelet therapy 
for elderly patients who had a stroke is limited, especially 
those elder than 80 years. This study aimed to explore the 
efficacy and safety of dual antiplatelet therapy (DAPT) in 
old-old patients compared with younger patients in the 
ticagrelor or Clopidogrel with aspirin in High-risk patients 
with Acute Non-disabling Cerebrovascular Events-II 
(CHANCE-2) trial.
Methods  CHANCE-2 was a randomised, double-blind, 
placebo-controlled trial in China involving patients with 
high-risk transient ischaemic attack or minor stroke 
with CYP2C19 loss-of-function alleles. In our substudy, 
all enrolled patients were stratified by age: old-old (≥80 
years), young-old (65–80 years) and younger (<65 years). 
The primary outcomes were stroke recurrence and 
moderate to severe bleeding within 90 days, respectively.
Results  Of all the 6412 patients, 406 (6.3%) were old-old, 
2755 (43.0%) were young-old and 3251 (50.7%) were 
younger. Old-old patients were associated with higher 
composite vascular events (HR 1.41, 95% CI 1.00 to 1.98, 
p=0.048), disabling stroke (OR 2.43, 95% CI 1.52 to 3.88, 
p=0.0002), severe or moderate bleeding (HR 8.40, 95% CI 
1.95 to 36.21, p=0.004) and mortality (HR 7.56, 95% CI 
2.23 to 25.70, p=0.001) within 90 days. Ticagrelor-aspirin 
group was associated with lower risks of stroke recurrence 
within 90 days in younger patients (HR 0.68, 95% CI 0.51 
to 0.91, p=0.008), which was no differences in old-old 
patients.
Conclusion  Elderly patients aged over 80 in CHANCE-2 
trial had higher risks of composite vascular events, 
disabling stroke, severe or moderate bleeding and mortality 
within 90 days. Genotype-guided DAPT might not be as 
effective in old-old patients as in younger ones.
Trial registration number  NCT04078737.

INTRODUCTION
Epidemiological changes in the field of stroke 
pose significant challenges to international 
health services. Continued population growth 
and ageing were associated with the increasing 
number of ischaemic stroke cases.1–5 The 

incidence of stroke might increase by 30% 
within the next decade, particularly in elderly 
patients, who are expected to survive longer 
than previously expected.6 Age is an inde-
pendent predictor of poor outcomes in 
ischaemic stroke.7 8 Elderly patients who had 
a stroke might have more severe symptoms, 
more comorbidities (eg, pulmonary infection 
and cognitive impairment), higher mortality 
and poorer prognosis compared with younger 
patients.9 These changes will generate huge 
clinical and financial influence in medical 
practice.

However, elderly patients were not as active 
as young patients in receiving secondary 
prevention treatment, which might be due 
to concerns about adverse drug reactions 
(such as gastrointestinal adverse events) and 

WHAT IS ALREADY KNOWN ON THIS TOPIC

	⇒ There is limited scientific evidence regarding the 
optimal antiplatelet therapy regimen for elderly pa-
tients aged ≥80, who are largely excluded from most 
trials and registry studies owing to age constraints in 
the study design or multiple comorbidities/complica-
tions in these patients.

WHAT THIS STUDY ADDS

	⇒ Elderly patients aged ≥80 in the ticagrelor or 
Clopidogrel with aspirin in High-risk patients with 
Acute Nondisabling Cerebrovascular Events-II tri-
al had higher risks of composite vascular events, 
disabling stroke, severe or moderate bleeding and 
mortality within 90 days.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ Genotype-guided dual antiplatelet therapy might not 
be as effective in old-old patients as in younger ones.

 on June 21, 2025 by guest. P
rotected by copyright.

http://svn.bm
j.com

/
S

troke V
asc N

eurol: first published as 10.1136/svn-2023-002450 on 29 January 2024. D
ow

nloaded from
 

http://svn.bmj.com/
http://svn.bmj.com/
http://orcid.org/0000-0003-4571-6363
http://orcid.org/0000-0001-9822-5758
http://orcid.org/0000-0001-8154-1957
http://orcid.org/0000-0002-2912-0714
http://orcid.org/0000-0002-8591-4105
http://orcid.org/0000-0003-2734-5132
http://orcid.org/0000-0002-8039-709X
http://orcid.org/0000-0002-3267-0039
http://orcid.org/0000-0001-8345-5147
http://orcid.org/0000-0002-4713-5418
http://orcid.org/0000-0003-2943-055X
http://orcid.org/0000-0002-9976-2341
http://dx.doi.org/10.1136/svn-2023-002450
http://dx.doi.org/10.1136/svn-2023-002450
http://crossmark.crossref.org/dialog/?doi=10.1136/svn-2023-002450&domain=pdf&date_stamp=2024-01-29
NCT04078737
http://svn.bmj.com/


2 Zhang X, et al. Stroke & Vascular Neurology 2024;0. doi:10.1136/svn-2023-002450

Open access�

bleeding risk.10 Clinicians were also more conservative 
in prescribing antiplatelet therapy to elderly patients 
for the same reason.11–14 Additionally, there is limited 
scientific evidence regarding the optimal antiplatelet 
therapy regimen for elderly patients aged over 80 years, 
who are largely excluded from most randomised clinical 
trials and registry studies owing to age constraints in the 
study design or multiple comorbidities/complications in 
these patients.15–17 Furthermore, existing guidelines for 
ischaemic stroke are not generally applicable to these 
elderly patients.18 19 Therefore, it is of great clinical and 
scientific importance to explore the efficacy and safety 
of antiplatelet therapy in elderly patients in high-quality 
large-scale randomised controlled clinical studies.

The CHANCE-2 (ticagrelor or Clopidogrel with aspirin 
in High-risk patients with Acute Non-disabling Cerebrovas-
cular Events II) trial was a randomised trial that evaluated 
the efficacy and safety of dual antiplatelet therapy (DAPT) 
with ticagrelor and aspirin (ticagrelor-aspirin) versus 
clopidogrel and aspirin (clopidogrel-aspirin) in patients 
with minor ischaemic stroke or high-risk transient isch-
aemic attack (TIA) who were CYP2C19 loss-of-function 
(LOF) alleles carriers.20 CHANCE-2 demonstrated that 
ticagrelor-aspirin was superior to clopidogrel-aspirin 
for reducing stroke recurrence in Chinese patients with 
minor ischaemic stroke or TIA at 90 days.

In this subgroup analysis of the CHANCE-2 trial, we 
aimed to investigate the efficacy and safety of DAPT in 
old-old patients (≥80 years) compared with young-old 
patients (65–80 years) and younger patients (<65 years) 
with minor stroke or TIA.

METHODS
Study population
CHANCE-2 was an investigator-initiated, multicentre, 
randomised, double-blind, placebo-controlled trial. The 
detailed study design and data have been reported previ-
ously.20 Baseline characteristics included demographic 
characteristics, smoking status, vascular risk factors, base-
line NIHSS and ABCD2 scores, etc. From 2019 to 2021, 
the entire study recruited 6412 patients and assigned to 
intervention group (ticagrelor-aspirin) and control group 
(clopidogrel-aspirin). Patients in the intervention group 
began with placebo clopidogrel and loading dose of tica-
grelor on the first day. On the days 2–90, the patients were 
administered ticagrelor 90 mg two times per day. Patients 
in the control group began with placebo ticagrelor and 
loading dose of clopidogrel on the first day. On the days 
2–90, the patients were administered clopidogrel 75 mg 
daily. Both groups were given 75–300 mg of aspirin the 
first day, and followed by 75 mg per day over 21 days.21

The NIHSS and ABCD2 on admission were evaluated 
by well-trained neuroscientists. Neuroscientists who 
collected data via face-to-face interview did not know the 
distribution of group.

In this subgroup analysis, we evaluated the efficacy 
and safety of DAPT in patients stratified by age: old-old 

patients (≥80 years), young-old patients (65–80 years) 
and younger patients who had a stroke (<65 years).

Outcome assessment
The main outcome was a new ischaemic or haemorrhagic 
stroke within 90 days for efficacy and severe or moderate 
bleeding for safety within 90 days. The secondary 
outcomes included new stroke within 30 days, composite 
vascular events (stroke, TIA, myocardial infarction and 
vascular death), ischaemic stroke, disabling stroke (with 
a subsequent mRS score of 2 or higher; range 0–6 with 
higher scores reflecting greater handicap), any bleeding, 
intracranial haemorrhage and mortality through 90 days 
of follow-up.

Statistical analysis
Continuous variables were presented as medians with 
IQRs and categorical variables were presented as frequen-
cies and percentages. The baseline characteristics between 
different age subgroups were compared by Kruskal-Wallis 
test for continuous variables and χ2 for categorical vari-
ables. The cumulative risks of the primary outcome of 
any ischaemic or haemorrhagic event during the 90-day 
follow-up were estimated from Kaplan-Meier plots.

Differences in the efficacy and safety outcomes during 
the 90-day follow-up were assessed using a Cox propor-
tional hazards regression model, and HRs with 95% CIs 
were reported. The interaction of treatment assignment 
was evaluated with the addition of age category in a Cox 
model. Confounding factors were selected if the univar-
iate analysis revealed statistically significant differences at 
baseline, such as age, sex, medical history and previous 
treatments. All statistical analyses were performed with 
SAS statistical software, V.9.4 (SAS Institute). All tests 
were two sided and a p<0.05 was considered statistically 
significant.

RESULTS
Baseline characteristics
There were 6412 patients with minor stroke or TIA were 
included in our study, among which 406 (6.3%) patients 
were old-old (≥80 years), 2755 (43.0%) patients were 
young-old (65–80 years) and 3251 (50.7%) patients were 
younger (<65 years).

The baseline characteristics stratified by age are shown 
in tables  1 and 2. Old-old patients were more female, 
had more history of myocardial infarction, had more 
previous antiplatelet therapy and lipid-lowering therapy, 
had more symptomatic intracranial and extracranial 
artery stenosis, were less likely to have diabetes mellitus 
and dyslipidaemia, and had less current smoking and 
drinking (table 1). After combining with different dual 
antiplatelet treatment group, old-old patients distrib-
uted to ticagrelor-aspirin group had more history of 
diabetes, more current drinking and less history of TIA 
(table 2).
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Outcomes
Regarding the efficacy outcomes, old-old patients were 
associated with an increasing rate of stroke recurrence 
within 90 days (9.6% vs 6.8% vs 6.4%), stroke within 30 
days (8.1% vs 5.7% vs 5.3%), ischaemic stroke (9.4% vs 
6.8% vs 6.2%), composite vascular events (11.6% vs 8.3% 
vs 7.6%) and disabling stroke (7.1% vs 2.8% vs 2.5%) 
within 90 days. After adjusting for multiple factors, old-
old patients remained associated with a higher risk of 
composite vascular events (HR 1.41, 95% CI 1.00 to 1.98, 
p=0.048) and disabling stroke (OR 2.43, 95% CI 1.52 to 
3.88, p=0.0002) within 90 days (table 3).

Regarding the safety outcomes, old-old patients had 
higher rates of severe or moderate bleeding (1.0% vs 0.3% 
vs 0.2%), any bleeding (4.4% vs 3.4% vs 4.2%), intracra-
nial haemorrhage (0.5% vs 0.1% vs 0.2%) and mortality 
(1.5% vs 0.4% vs 0.3%) within 90 days. After adjusting 
for multiple factors, there were still statistically significant 
differences of severe or moderate bleeding (HR 8.40, 
95% CI 1.95 to 36.21, p=0.004) and mortality (HR 7.56, 
95% CI 2.23 to 25.70, p=0.001) at 90 days (table 3).

As shown in table 4, in consideration of different DAPT 
groups (ticagrelor-aspirin group or clopidogrel-aspirin 
group), old-old patients did not exhibit significant 

Table 1  Baseline characteristics of the patients stratified by age

Characteristics
<65
(N=3251)

65–80
(N=2755)

≥80
(N=406) P value

Median age—year 56.2±6.1 71.2±4.2 83.9±3.2 <0.0001

Female sex—no (%) 901 (27.7) 1072 (38.9) 197 (48.5) <0.0001

Han ethnicity—no (%) 3181 (97.9) 2702 (98.1) 399 (98.3) 0.74

Medical history—no (%)

 � Hypertension 2338 (71.9) 2089 (75.8) 303 (74.6) 0.003

 � Diabetes mellitus 1046 (32.2) 889 (32.3) 107 (26.4) 0.049

 � Dyslipidaemia 1025 (31.5) 682 (24.8) 76 (18.7) <0.0001

 � Previous ischaemic stroke 590 (18.2) 673 (24.4) 87 (21.4) <0.0001

 � Previous TIA 48 (1.5) 36 (1.3) 4 (1.0) 0.67

 � Myocardial infarction 32 (1.0) 53 (1.9) 11 (2.7) 0.001

Current smoking—no (%) 1266 (38.9) 675 (24.5) 40 (9.9) <0.0001

Current drinking—no (%) 857 (26.4) 462 (16.8) 48 (11.8) <0.0001

CYP2C19 LOF allele 
carriers—no (%)

0.69

 � Intermediate metabolisers 2528 (77.8) 2161 (78.4) 312 (76.9)

 � Poor metabolisers 723 (22.2) 594 (21.6) 94 (23.2)

Median time to 
randomisation (IQR)—hour

14.3 (9.2–20.7) 13.6 (8.8–20.4) 12.8 (8.3–19.8) 0.007

Qualifying event—no (%) 0.87

 � Ischaemic stroke 2622 (80.7) 2208 (80.2) 328 (80.8)

 � TIA 629 (19.4) 547 (19.9) 78 (19.2)

Median NIHSS score in 
patients with qualifying 
ischaemic stroke (IQR)

2 (1–3) 2 (1–3) 2 (1–3) 0.46

Median ABCD2 score in 
patients with qualifying TIA 
(IQR)

4 (4–5) 4 (4–5) 4 (4–5) <0.0001

Previous antiplatelet 
therapy—no (%)

318 (9.8) 376 (13.7) 54 (13.3) <0.0001

Previous lipid-lowering 
therapy—no (%)

209 (6.4) 249 (9.0) 41 (10.1) 0.0002

Symptomatic intracranial 
artery stenosis

737 (24.6) 759 (29.7) 143 (38.8) <0.0001

Symptomatic extracranial 
artery stenosis

104 (3.5) 142 (5.6) 25 (6.8) 0.0001

LOF, loss-of-function; NIHSS, National Institutes of Health Stroke Scale; TIA, transient ischaemic attack.
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differences for the efficacy and safety outcomes after 
adjustment, including new stroke within 90 days (HR 
1.00, 95% CI 0.49 to 2.06, p=0.99), new stroke within 30 
days (HR 1.11, 95% CI 0.50 to 2.48, p=0.80), ischaemic 
stroke (HR 0.94, 95% CI 0.45 to 1.95, p=0.86), composite 
vascular events (HR 0.93, 95% CI 0.47 to 1.83, p=0.83), 
disabling stroke (OR 1.00, 95% CI 0.44 to 2.27, p=0.99), 
severe or moderate bleeding (HR 0.80, 95% CI 0.06 to 
11.35, p=0.87), any bleeding (HR 1.78, 95% CI 0.48 to 
6.66, p=0.39) and mortality (HR 0.08, 95% CI 0.01 to 1.37, 
p=0.08) within 90 days. In contrast to the findings for old-
old patients, in younger patients, ticagrelor-aspirin was 
associated with lower risks of stroke within 90 days (HR 
0.68, 95% CI 0.51 to 0.91, p=0.008), stroke within 30 days 

(HR 0.67, 95% CI 0.49 to 0.92, p=0.01), ischaemic stroke 
within 90 days (HR 0.71, 95% CI 0.53 to 0.94, p=0.02) 
and composite vascular events within 90 days (HR 0.71, 
95% CI 0.55 to 0.92, p=0.01) compared with clopidogrel-
aspirin. As age increased as a continuous variable (online 
supplemental appendix 1), we found that the combina-
tion of clopidogrel and aspirin was not inferior to the 
combination of ticagrelor and aspirin with regard to the 
risk of stroke in elderly patients, as CIs were rather broad 
among the elderly.

The cumulative risks of the efficacy and safety outcomes 
among patients with different status of age were shown in 
figure 1. The cumulative risks of the efficacy and safety 
outcomes among patients with different status of age 

Table 3  Efficacy and safety outcomes stratified by age

Outcomes Age n/N (%) HR/OR (95% CI)* Log-rank p value

Efficacy outcomes

 � Stroke <65 207/3251 (6.4) --- ---

65–80 188/2755 (6.8) 0.98 (0.79 to 1.20) 0.82

≥80 39/406 (9.6) 1.39 (0.96 to 2.02) 0.08

 � Stroke within 30 days <65 172/3251 (5.3) --- ---

65–80 156/2755 (5.7) 1.01 (0.80 to 1.26) 0.96

≥80 33/406 (8.1) 1.45 (0.97 to 2.18) 0.07

 � Ischaemic stroke <65 203/3251 (6.2) --- ---

65–80 186/2755 (6.8) 0.98 (0.80 to 1.21) 0.85

≥80 38/406 (9.4) 1.37 (0.94 to 1.99) 0.10

 � Composite vascular events† <65 246/3251 (7.6) --- ---

65–80 229/2755 (8.3) 1.00 (0.83 to 1.21) 0.97

≥80 47/406 (11.6) 1.41 (1.00 to 1.98) 0.048

 � Disabling stroke‡ <65 82/3251 (2.5) --- ---

65–80 78/2755 (2.8) 1.05 (0.76 to 1.46) 0.75

≥80 29/406 (7.1) 2.43 (1.52 to 3.88) 0.0002

Safety outcomes

 � Severe or moderate bleeding <65 7/3251 (0.2) --- ---

65–80 9/2755 (0.3) 1.78 (0.63 to 5.05) 0.28

≥80 4/406 (1.0) 8.40 (1.95 to 36.21) 0.004

 � Any bleeding <65 138/3251 (4.2) --- ---

65–80 94/2755 (3.4) 0.81 (0.62 to 1.07) 0.14

≥80 18/406 (4.4) 0.99 (0.59 to 1.68) 0.98

 � Intracranial haemorrhage <65 5/3251 (0.2) --- ---

65–80 2/2755 (0.1) 0.47 (0.08 to 2.72) 0.45

≥80 2/406 (0.5) 2.86 (0.41 to 20.17) 0.29

 � Mortality <65 9/3251 (0.3) --- ---

65–80 12/2755 (0.4) 1.39 (0.55 to 3.50) 0.49

≥80 6/406 (1.5) 7.56 (2.23 to 25.70) 0.001

*Adjusted for sex, medical history (hypertension, diabetes mellitus, dyslipidaemia, previous ischaemic stroke), current smoking and drinking, 
median time to randomisation, and previous antiplatelet therapy and lipid-lowering therapy.
†Composite vascular events included ischaemic stroke, haemorrhagic stroke, transient ischaemic stroke, myocardial infarction or death from 
vascular causes.
‡A stroke was defined as disabling if the patient had a modified Rankin scale score of >1.
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and treatment assignment were shown in online supple-
mental appendix 2.

DISCUSSION
In this subgroup analysis of the CHANCE-2 trial, we found 
that old-old patients with minor stroke or TIA receiving 
DAPT had higher risks of composite vascular events, disa-
bling stroke, severe or moderate bleeding and mortality 
within 90 days compared with younger patients. For old-
old patients, there were no differences in the efficacy 
and safety outcomes between different DAPT regimens 
(ticagrelor-aspirin vs clopidogrel-aspirin).

Antiplatelet therapy is the golden standard for acute and 
secondary prevention of ischaemic stroke.22 23 Multiple 
randomised clinical trials have shown that DAPT is more 
effective than single antiplatelet therapy in reducing 
stroke recurrence in patients with ischaemic stroke 
or TIA.24 25 Recently, the CHANCE-2 trial found that 
ticagrelor-aspirin was superior to clopidogrel-aspirin for 
stroke prevention in patients with minor stroke or TIA.20 
However, there is a lack of clinical and scientific evidence 
about the acute and secondary antiplatelet therapies for 
elderly patients aged ≥80 years, given that these patients 
are underrepresented or excluded in most stroke clinical 

Table 4  Association of ticagrelor-aspirin versus clopidogrel-aspirin with efficacy and safety outcomes stratified by age

Outcomes Age
Ticagrelor-aspirin 
group n/N (%)

Clopidogrel-aspirin 
group n/N (%) HR/OR (95% CI)*

Log-rank 
p value P interaction

Efficacy outcomes

 � Stroke <65 82/1602 (5.1) 125/1649 (7.6) 0.68 (0.51 to 0.91) 0.008 0.23

65–80 87/1396 (6.2) 101/1359 (7.4) 0.81 (0.60 to 1.09) 0.17

≥80 22/207 (10.6) 17/199 (8.5) 1.00 (0.49 to 2.06) 0.99

 � Stroke within 30 
days

<65 68/1602 (4.2) 104/1649 (6.3) 0.67 (0.49 to 0.92) 0.01 0.33

65–80 69/1396 (4.9) 87/1359 (6.4) 0.75 (0.54 to 1.04) 0.09

≥80 19/207 (9.2) 14/199 (7.0) 1.11 (0.50 to 2.48) 0.80

 � Ischaemic stroke <65 82/1602 (5.1) 121/1649 (7.3) 0.71 (0.53 to 0.94) 0.02 0.37

65–80 86/1396 (6.2) 100/1359 (7.4) 0.81 (0.60 to 1.09) 0.16

≥80 21/207 (10.1) 17/199 (8.5) 0.94 (0.45 to 1.95) 0.86

 � Composite 
vascular events†

<65 100/1602 (5.2) 146/1649 (8.9) 0.71 (0.55 to 0.92) 0.01 0.26

65–80 103/1396 (7.4) 126/1359 (9.3) 0.75 (0.58 to 0.99) 0.04

≥80 26/207 (12.6) 21/199 (10.6) 0.93 (0.47 to 1.83) 0.83

 � Disabling stroke‡ <65 34/1602 (2.1) 48/1649 (2.9) 0.70 (0.45 to 1.10) 0.12 0.07

65–80 46/1396 (3.3) 32/1359 (2.4) 1.33 (0.83 to 2.12) 0.23

≥80 17/207 (8.2) 12/199 (6.0) 1.00 (0.44 to 2.27) 0.99

Safety outcomes  

0.65
 � Severe or 

moderate 
bleeding

<65 2/1602 (0.1) 5/1649 (0.3) 0.64 (0.10 to 4.03) 0.64

65–80 5/1396 (0.4) 4/1359 (0.3) 1.28 (0.30 to 5.48) 0.74

≥80 2/207 (1.0) 2/199 (1.0) 0.80 (0.06 to 11.35) 0.87

 � Any bleeding <65 99/1602 (6.2) 39/1649 (2.4) 2.98 (2.02 to 4.40) <0.0001 0.04

65–80 63/1396 (4.5) 31/1359 (2.3) 1.95 (1.24 to 3.05) 0.004

≥80 8/207 (3.9) 10/199 (5.0) 1.78 (0.48 to 6.66) 0.39

 � Intracranial 
haemorrhage

<65 1/1602 (0.1) 4/1649 (0.2) 0.31 (0.03 to 2.96) 0.31 ---

65–80 1/1396 (0.1) 1/1359 (0.1) --- ---

≥80 1/207 (0.5) 1/199 (0.5) --- ---

 � Mortality <65 3/1602 (0.2) 6/1649 (0.4) 0.27 (0.05 to 1.41) 0.12 0.98

65–80 4/1396 (0.3) 8/1359 (0.6) 0.79 (0.20 to 3.16) 0.73

≥80 2/207 (1.0) 4/199 (2.0) 0.08 (0.01 to 1.37) 0.08

*Adjusted for sex, medical history (hypertension, diabetes mellitus, dyslipidaemia, previous ischaemic stroke), current smoking and drinking, 
median time to randomisation, and previous antiplatelet therapy and lipid-lowering therapy.
†Composite vascular events included ischaemic stroke, haemorrhagic stroke, transient ischaemic attack, myocardial infarction or death from 
vascular causes.
‡A stroke was defined as disabling if the patient had a modified Rankin scale score of >1.
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studies and trials.16 17 Precise assessment of the efficacy 
and safety of antiplatelet therapy for elderly patients was 
more important than ever to improve the outcomes of 
patients who had a stroke.

In this study, we found that old-old patients aged over 
80 years were more likely to have worse prognoses under 
DAPT than that of younger patients, especially regarding 
composite vascular events, functional outcomes and 
mortality. The Second European Stroke Prevention Study 
trial found that, in all treatment groups, advanced age 
was associated with higher incidence of poor outcomes.26 
Previous analyses of several large randomised controlled 
trials also demonstrated that stroke recurrence was higher 
in older patients regardless of the grouping.27–31 Our find-
ings were consistent with previous studies, emphasising 
that age was one of the important independent predic-
tors of poor outcomes in patients who had a stroke even 
with antiplatelet prevention.

This study also found that DAPT in elderly patients may 
lead to a relative increased risk of severe or moderate 
bleeding. Previous clinical trials have demonstrated that 
DAPT increased the risk of major bleeding and intracra-
nial haemorrhage in old patients compared with younger 

patients.32 33 The Oxford Vascular Study also found that 
the risk of major bleeding increased steeply in patients 
treated with antiplatelet drugs aged over 75 years (HR 
3.10, 95% CI 2.27 to 4.24; p<0.001), which was sustained 
during long-term follow-up.34 The possible causes for this 
increased risk comprise the following two points: First, 
owing to poor renal function in elderly patients, many 
drugs were difficult to excrete, therefore, drug plasma 
levels will increase, which may lead to higher bleeding 
complications.35 36 Second, it might be the effect of 
microbleeds. Cerebral microbleed load is certified to be 
associated with the increasing intracranial haemorrhage 
risk in patients treated with antithrombotic agents.37 38 
Studies have also found that up to 6% of healthy elderly 
adults showed microbleeds on MRI.39 40 Additionally, 
several comorbidities in the elderly patients, such as 
hypertension and diabetes, were also closely associated 
with small vascular disease, which was visible as white 
matter hyperintensity in imaging, and may increase 
bleeding rates in these patients.

No differences were found in the efficacy and safety 
outcomes between the ticagrelor-aspirin group and the 
clopidogrel-aspirin group in old-old patients in our study, 

Figure 1  Kaplan-Meier curves of the efficacy and safety outcomes in patients with different ages.
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which differed from findings in younger patients. As 
previous studies have not analysed the effects of different 
DAPT regimens in elderly patients, our study suggests 
that genotype-guided DAPT might not be as effective in 
old-old patients as in younger ones, which provided clin-
ical treatment clues for neurologists.

For elderly patients, it is important to consider the 
balance between the benefits and risks of DAPT when 
selecting the antiplatelet strategy. Currently, little is 
known whether the mechanism underlying the higher 
bleeding rate in elderly patients is owing to the old age 
or to the dual antiplatelet drugs, as lacking of clinical and 
scientific evidence. Old-old patients might not be simply 
contraindicated for DAPT considering the higher risks of 
composite vascular events and poor functional prognosis. 
Thus, more high-quality clinical trials involving elderly 
patients who had a stroke are needed to determine 
whether DAPT is the best option for acute and secondary 
prevention in elderly patients who had a stroke.

Our study has several limitations. First, all patients in the 
CHANCE-2 trial had CYP2C19 LOF alleles, and whether 
the findings can be generalised to patients without 
CYP2C19 LOF alleles is unclear. Second, the incidence 
of bleeding events was low in the CHANCE-2 trail, which 
may reduce the statistical power. Third, the sample size of 
patients >80 years was relatively small, older patients who 
had a stroke of larger cohort were needed in the future.

CONCLUSION
In conclusion, this study found that elderly patients aged 
≥80 years with minor stroke or TIA had increased risks 
of composite vascular events, disabling stroke, severe 
or moderate bleeding and mortality within 90 days. 
Genotype-guided DAPT might not be as effective in old-
old patients as in younger ones.
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