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Abstract

Background and Purpose: Many older patients presenting with acute ischemic stroke were 

already taking aspirin prior to admission. However, the management strategy for patients with 

aspirin treatment failure has not been fully established.

Methods: We used data from the American Heart Association Get With The Guidelines® 

(GWTG) Stroke Registry to describe discharge antithrombotic treatment patterns among Medicare 

beneficiaries with ischemic stroke who were taking aspirin prior to their stroke and were 

discharged alive from 1734 hospitals in the United States between October 2012 and December 

2017.

Results: Of 261,634 ischemic stroke survivors, 100,016 (38.2%) were taking aspirin 

monotherapy prior to stroke. Among them, 44.4% of patients remained on aspirin monotherapy at 

discharge (20.9% 81 mg, 18.2% 325 mg, 5.3% other or unknown dose). The next most common 

therapy choice was DAPT (24.6%), followed by clopidogrel monotherapy (17.8%). The remaining 
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13.2% of patients were discharged on either aspirin/dipyridamole, warfarin or non-vitamin K 

antagonist oral anticoagulants with or without antiplatelet, or no antithrombotic therapy at all.

Conclusions: Nearly half of patients with ischemic stroke while on preventive therapy with 

aspirin are discharged on aspirin monotherapy without changing antithrombotic class, while the 

other half are discharged on clopidogrel monotherapy, DAPT, or other less common agents. These 

findings emphasize the need for future research to identify best management strategies for this 

very common and complex clinical scenario.

Introduction

More than 40% of adults over the age of 70 in US take aspirin for primary prevention 

of cardiovascular disease, and more than 70% of patients of any age with a history 

of cardiovascular disease take aspirin daily.1,2 While aspirin is commonly used for 

cardiovascular disease and stroke prevention, many patients taking aspirin monotherapy 

still experience an ischemic stroke (so called “aspirin failure”).3 Although increasing the 

dose of aspirin, adding a second drug, or switching to an alternative antiplatelet agent are 

often considered, there is no evidence of superiority of any of these approaches3,4. This 

study evaluates the prevalence of aspirin failure among older patients presenting with acute 

ischemic stroke and describes their discharge prescription patterns of antithrombotic therapy 

for secondary stroke prevention.

Methods

The authors declare that all supporting data are available within the article and its online 

supplementary files.

Data Source

We utilized the Get With The Guidelines® (GWTG) - Stroke (GWTG-Stroke) program, 

a nationwide stroke registry sponsored by the American Heart Association5. Standardized 

registry data collected includes patient demographics, medical history, medications prior 

to admission, in-hospital treatment, outcomes, and discharge medication. The validity and 

reliability of data collection have been previously reported6. All participating sites receive 

approval for human research to enroll consecutive patients without individual consent 

under the Common Rule or were authorized and waived from subsequent review by their 

Institutional Review Board. IQVIA, Inc. serves as the data collection and coordination 

center. The Duke Clinical Research Institute serves as the data analysis center and has 

an agreement to analyze the aggregate de-identified data. This study was approved by the 

institutional review board of Duke University.

Study Population and Variables

This is a registry-based observational cohort of Medicare beneficiaries without atrial 

fibrillation who were discharged alive for ischemic stroke from 1734 GWTG-Stroke 

hospitals in the United States between Oct 2012 and Dec 2017. Details of inclusion 

and exclusion criteria can be found in the Supplemental Figure. Aspirin treatment failure 

was defined as documentation of patients taking aspirin monotherapy (without any other 
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antithrombotic) within 7 days before hospital arrival. The outcome of interest was discharge 

antithrombotic treatment.

Statistical Analysis

Medians and percentages were used to describe the distribution of continuous and 

categorical variables, respectively. Ordinal logistic regression was performed to identify 

factors associated with escalation of discharge antithrombotic medication from no 

antithrombotics, to single antiplatelet therapy [aspirin or clopidogrel monotherapy], dual 

antiplatelet therapy of aspirin and clopidogrel [DAPT], and anticoagulant with or without 

antiplatelet therapy. This study follows the RECORD reporting guidelines. The completed 

RECORD checklist can be found in the supplement file.

Results

Of 261,634 ischemic stroke survivors, 100,016 (38.2%) were taking aspirin monotherapy 

prior to stroke (median age 78 years; 53% female; 79.4% initial stroke, 20.6% recurrent 

stroke). The distribution of discharge antithrombotic therapy is reflected in Figure. Overall, 

44.4% of patients remained on aspirin monotherapy at discharge. The next most common 

therapy choice was DAPT (24.6%), followed by clopidogrel monotherapy (17.8%).

Baseline characteristics varied by discharge antithrombotic therapy group (Table 1). Patients 

discharged on aspirin monotherapy or clopidogrel monotherapy had fewer cardiovascular 

risk factors than those who received DAPT. Patients discharged on clopidogrel or DAPT 

tended to have less severe strokes (NIHSS 0–3), whereas patients discharged on aspirin 

monotherapy, warfarin, NOACs, or no antithrombotic tended to have more severe strokes 

(NIHSS >10). Ordinal logistic regression suggested that older age, female, patients with 

renal insufficiency, and patients with less severe strokes were less likely to receive higher 

intensity antithrombotic therapy (Table 2). By contrast, patients with coronary artery disease 

or prior myocardial infarction, carotid stenosis, peripheral vascular disease, hypertension, 

dyslipidemia, heart failure, prior stroke, or prior transient ischemic attack (TIA) were more 

likely to receive higher-intensity antithrombotic therapy at discharge.

Discussion

In this study, three broad categories of treatment made up the bulk of discharge 

antithrombotic therapy: aspirin monotherapy, clopidogrel monotherapy, and DAPT. 

Although current guidelines recommend any of these medications for secondary stroke 

prevention, there are no data to indicate whether one strategy provides additional protection 

against future ischemic stroke.

The relatively high frequency of discharge on aspirin/clopidogrel DAPT likely reflects 

practice based on the CHANCE and POINT trials7,8. However, many DAPT patients had a 

NIHSS greater than 3, indicating that there is still significant heterogeneity of discharge 

therapy in this cohort of patients. Future studies are needed to evaluate off-guideline 

treatment with DAPT for secondary prevention in patients with aspirin failure or larger 

strokes.
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Our study has limitations. First, study findings may not be generalizable beyond Medicare 

ischemic stroke survivors in the GWTG-Stroke registry. Second, there is a risk of selection 

bias due to lack of aspirin dose information prior to admission. It is possible that some 

patients with low dose aspirin prior to stroke switch to high dose aspirin at discharge. Third, 

the GWTG-Stroke registry only collects medication at discharge but does not document 

reasons for specific antithrombotic medication prescribed.

In conclusion, there are multiple prevalent antithrombotic treatment strategies for secondary 

stroke prevention in patients with aspirin treatment failure. Future research is needed to 

evaluate the efficacy and safety of various treatment strategies for this complex but common 

clinical scenario.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Non-Standard Abbreviations and Acronyms

CHANCE Clopidogrel with Aspirin in Acute Minor Stroke or Transient 

Ischemic Attack trial

DAPT Dual antiplatelet therapy

GWTG Get With The Guidelines®

NIHSS National Institutes of Health Stroke Scale

NOAC Non-vitamin K antagonist oral anticoagulants

POINT Platelet-Oriented Inhibition in New TIA and Minor Ischemic Stroke 

trial

RECORD Reporting of Studies Conducted Using Observational Routinely­

Collected Health Data
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Figure. 
Discharge Antithrombotics for Ischemic Stroke Patients with Aspirin Failure.

Lusk et al. Page 7

Stroke. Author manuscript; available in PMC 2022 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Lusk et al. Page 8

Ta
b

le
 1

.

B
as

el
in

e 
C

ha
ra

ct
er

is
tic

s 
by

 D
is

ch
ar

ge
 A

nt
ith

ro
m

bo
tic

 T
he

ra
py

.

V
ar

ia
bl

e
A

sp
ir

in
 

m
on

ot
he

ra
py

 
(n

=4
4,

00
0)

C
lo

pi
do

gr
el

 
m

on
ot

he
ra

py
 

(n
=1

7,
82

4)

D
A

P
T

 (
n=

24
,6

14
)

O
th

er
 A

nt
ip

la
te

le
t 

w
/o

 O
A

C
 (

n=
4,

19
3)

W
ar

fa
ri

n 
w

/w
o 

an
ti

pl
at

el
et

 
(n

=3
,8

03
)

N
O

A
C

 w
/w

o 
an

ti
pl

at
el

et
 

(n
=2

,2
66

)

N
o 

an
ti

pl
at

el
et

 o
r 

or
al

 a
nt

ic
oa

gu
la

nt
 

(n
=2

,9
16

)

D
em

og
ra

ph
ic

s

A
ge

, m
ea

n 
(S

D
)

79
.1

 (
8.

3)
78

.6
 (

7.
9)

77
.6

 (
7.

6)
78

.7
 (

7.
9)

76
.8

 (
7.

3)
77

.9
 (

7.
6)

81
.1

 (
8.

7)

Fe
m

al
e

24
,7

29
 (

55
.7

%
)

9,
35

0 
(5

2.
5%

)
11

,7
89

 (
47

.9
%

)
2,

11
9 

(5
0.

5%
)

1,
72

7 
(4

5.
4%

)
1,

09
9 

(4
8.

5%
)

1,
68

3 
(5

7.
7%

)

R
ac

e/
E

th
ni

ci
ty

 
N

on
-H

is
pa

ni
c 

W
hi

te
34

,5
18

 (
77

.7
%

)
14

,7
83

 (
82

.9
%

)
20

,1
82

 (
82

.0
%

)
3,

41
3 

(8
1.

4%
)

3,
05

6 
(8

0.
4%

)
1,

87
2 

(8
2.

6%
)

2,
31

5 
(7

9.
4%

)

 
N

on
-H

is
pa

ni
c 

B
la

ck
5,

92
5 

(1
3.

3%
)

1,
70

9 
(9

.6
%

)
24

72
 (

10
.0

%
)

45
8 

(1
0.

9%
)

48
3 

(1
2.

7%
)

23
9 

(1
0.

5%
)

32
8 

(1
1.

2%
)

 
H

is
pa

ni
c

1,
41

4 
(3

.2
%

)
51

1 
(2

.9
%

)
68

1 
(2

.8
%

)
11

4 
(2

.7
%

)
11

6 
(3

.1
%

)
57

 (
2.

5%
)

98
 (

3.
4%

)

 
A

si
an

85
4 

(1
.9

%
)

32
6 

(1
.8

%
)

46
1 

(1
.9

%
)

70
 (

1.
7%

)
59

 (
1.

6%
)

34
 (

1.
5%

)
64

 (
2.

2%
)

 
O

th
er

1,
68

9 
(3

.8
%

)
49

5 
(2

.8
%

)
81

8 
(3

.3
%

)
13

8 
(3

.3
%

)
89

 (
2.

3%
)

64
 (

2.
8%

)
11

1 
(3

.8
%

)

M
ed

ic
al

 H
is

to
ry

 
Pr

io
r 

St
ro

ke
8,

60
7 

(1
9.

4%
)

3,
53

9 
(1

9.
9%

)
5,

31
9 

(2
1.

6%
)

99
6 

(2
3.

8%
)

96
9 

(2
5.

5%
)

52
2 

(2
3.

0%
)

65
8 

(2
2.

6%
)

 
Pr

io
r 

T
IA

4,
11

8 
(9

.3
%

)
2,

01
6 

(1
1.

3%
)

2,
84

2 
(1

1.
5%

)
50

3 
(1

2.
0%

)
45

7 
(1

2.
0%

)
24

3 
(1

0.
7%

)
24

0 
(8

.2
%

)

 
C

A
D

/P
ri

or
 M

I
12

,8
68

 (
29

.0
%

)
5,

24
9 

(2
9.

4%
)

9,
02

4 
(3

6.
7%

)
1,

42
9 

(3
4.

1%
)

1,
65

8 
(4

3.
6%

)
78

9 
(3

4.
8%

)
90

5 
(3

1.
0%

)

 
C

ar
ot

id
 S

te
no

si
s

1,
90

4 
(4

.3
%

)
78

5 
(4

.4
%

)
1,

61
7 

(6
.6

%
)

24
1 

(5
.7

%
)

21
3 

(5
.6

%
)

10
3 

(4
.5

%
)

10
9 

(3
.7

%
)

 
D

ia
be

te
s 

M
el

lit
us

15
,9

91
 (

36
.0

%
)

6,
55

6 
(3

6.
8%

)
9,

62
1 

(3
9.

1%
)

1,
64

6 
(3

9.
3%

)
1,

42
4 

(3
7.

4%
)

77
3 

(3
4.

1%
)

1,
00

0 
(3

4.
3%

)

 
PV

D
2,

12
6 

(4
.8

%
)

83
2 

(4
.7

%
)

1,
49

9 
(6

.1
%

)
24

3 
(5

.8
%

)
32

2 
(8

.5
%

)
14

2 
(6

.3
%

)
15

4 
(5

.3
%

)

 
H

yp
er

te
ns

io
n

37
,1

45
 (

83
.7

%
)

14
,9

66
 (

84
.0

%
)

20
,9

95
 (

85
.3

%
)

3,
58

6 
(8

5.
5%

)
3,

17
3 

(8
3.

4%
)

1,
90

7 
(8

4.
2%

)
2,

40
5 

(8
2.

5%
)

 
Sm

ok
in

g
4,

53
7 

(1
0.

2%
)

1,
76

0 
(9

.9
%

)
2,

85
8 

(1
1.

6%
)

43
4 

(1
0.

4%
)

43
2 

(1
1.

4%
)

18
5 

(8
.2

%
)

22
3 

(7
.6

%
)

 
D

ys
lip

id
em

ia
24

,7
24

 (
55

.7
%

)
10

,7
88

 (
60

.5
%

)
15

,3
16

 (
62

.2
%

)
2,

55
5 

(6
0.

9%
)

2,
32

6 
(6

1.
2%

)
1,

34
3 

(5
9.

3%
)

1,
51

2 
(5

1.
9%

)

 
H

ea
rt

 F
ai

lu
re

3,
42

4 
(7

.7
%

)
1,

22
6 

(6
.9

%
)

1,
84

0 
(7

.5
%

)
28

3 
(6

.7
%

)
58

0 
(1

5.
3%

)
25

7 
(1

1.
3%

)
29

8 
(1

0.
2%

)

 
C

hr
on

ic
 K

id
ne

y 
D

is
ea

se
4,

05
5 

(5
.1

%
)

1,
59

3 
(8

.9
%

)
2,

21
8 

(9
.0

%
)

37
0 

(8
.8

%
)

39
2 

(1
0.

3%
)

17
5 

(7
.7

%
)

28
6 

(9
.8

%
)

N
IH

SS

 
M

ed
ia

n 
(I

Q
R

)
3 

(1
,6

)
3 

(1
,7

)
2 

(1
,5

)
2 

(1
,5

)
3 

(1
,8

)
3 

(1
,6

)
6 

(2
,1

4)

 
 

0–
3

20
,8

42
 (

46
.9

%
)

9,
73

5 
(5

4.
6%

)
13

,5
40

 (
55

.0
%

)
2,

14
2 

(5
1.

1%
)

1,
72

2 
(4

5.
3%

)
1,

16
5 

(5
1.

4%
)

84
0 

(2
8.

8%
)

 
 

4–
9

10
,3

75
 (

23
.4

%
)

4,
12

8 
(2

3.
2%

)
5,

70
4 

(2
3.

2%
)

91
0 

(2
1.

7%
)

86
6 

(2
2.

8%
)

50
9 

(2
2.

5%
)

65
9 

(2
2.

6%
)

 
 

≥1
0

6,
37

7 
(1

4.
4%

)
1,

75
9 

(9
.9

%
)

2,
37

4 
(9

.6
%

)
39

6 
(9

.4
%

)
63

9 
(1

6.
8%

)
34

2 
(1

5.
1%

)
83

5 
(2

8.
6%

)

 
 

M
is

si
ng

 N
IH

SS
6,

80
6 

(1
5.

3%
)

2,
20

2 
(1

2.
4%

)
2,

99
6 

(1
2.

2%
)

74
5 

(1
7.

8%
)

57
6 

(1
5.

1%
)

25
0 

(1
1.

0%
)

58
2 

(2
0.

0%
)

Stroke. Author manuscript; available in PMC 2022 December 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Lusk et al. Page 9
A

bb
re

vi
at

io
ns

: D
A

PT
: D

ua
l A

nt
ip

la
te

le
t T

he
ra

py
; O

A
C

: O
ra

l A
nt

ic
oa

gu
la

nt
; N

O
A

C
: N

on
-V

ita
m

in
 K

 A
nt

ag
on

is
t O

ra
l A

nt
ic

oa
gu

la
nt

Stroke. Author manuscript; available in PMC 2022 December 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Lusk et al. Page 10

Table 2.

Factors Associated with Escalation of Discharge Antithrombotic Medication Among Ischemic Stroke Patients 

with Aspirin Failure*

Variable Odds Ratio (95% CI) P value

Demographics

Age, per one year increase 0.98 (0.98–0.98) <0.001

Female 0.85 (0.82–0.87) <0.001

Race/ethnicity

 Asian vs. non-Hispanic White 0.92 (0.83–1.02) 0.59

 Black vs. non-Hispanic White 0.85 (0.81–0.89) 0.02

 Hispanic vs. non-Hispanic White 0.85 (0.79–0.92) 0.12

 Other vs. non-Hispanic White 0.88 (0.81–0.96) 0.54

Medical History

 Prior Stroke 1.17 (1.13–1.21) <0.001

 Prior TIA 1.20 (1.15–1.25) <0.001

 CAD/Prior MI 1.30 (1.27–1.34) <0.001

 Carotid Stenosis 1.22 (1.15–1.30) <0.001

 Diabetes Mellitus 1.00 (0.97–1.03) 0.83

 PVD 1.18 (1.11–1.25) <0.001

 Hypertension 1.07 (1.03–1.11) <0.001

 Smoking 0.97 (0.93–1.01) 0.17

 Dyslipidemia 1.11 (1.08–1.15) <0.001

 Heart Failure 1.16 (1.10–1.22) <0.001

 Chronic Kidney Disease 0.93 (0.86–0.98) 0.004

NIHSS

 4–9 vs. 0–3 0.89 (0.87–0.92) <0.001

 ≥10 vs. 0–3 0.68 (0.65–0.71) <0.001

*
From no antithrombotics, to single antiplatelet [aspirin or clopidogrel monotherapy], dual antiplatelet therapy of aspirin and clopidogrel [DAPT], 

and anticoagulant with or without antiplatelet therapy
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