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Supplementary Table S1 International Classification of Disease codes used in the study

Outcomes

ICD9 and 10

Effectiveness

1. Ischemic stroke: 433.01,433.11,433.21,433.31,433.81,433.91,434.01,434.11,434.91, 163,
169.3

. Cardiovascular death: 110-115, 101-102, 105-109, 120-125, 127, 130-152, 160-171

. Myocardial infarction: 410-412, 429.7, 121-124, 1252

. Systemic embolism: 444, 174

. Venous thromboembolism: 453, 415, 451, 452, 437.6, 182, 126, 180, 181, 163.6, 167.6

. Transient ischemic attack: 435, 437.7, 362.34, G45, H34.0

AU WN

Safety

1. Hemorrhagic stroke: 430-432,852-853, 160-162, 169.0-169.2, S064 x 0A-S066 x 9A,
S06340A-S06369A

2. Hematuria: 599.7, R31

3. Gastrointestinal bleeding:

ICD9

456.0,530.7,531.0,531.2,531.4,531.6,532.0,532.2,532.4,532.6, 533.0, 533.2, 533.4, 533.6,
534.0,534.2,534.4,534.6,569.3,578.0,578.1,578.9,531.1,531.5, 532.1, 532.5, 533.1, 533.5,
534.1,534.5,456.20, 530.82, 535.01, 535.11, 535.21, 535.31, 535.41, 535.51, 535.61, 535.71,
537.83, 537.84, 562.02, 562.03, 562.12, 562.13, 569.85, 530.21, 569.86

ICD10

K22.6, K25.0-K25.2, K25.4-K25.6, K26.0-K26.2, K26.4-K26.6, K27.0-K27.2, K27.4-K27.6,
K28.0-K28.2, K28.4-K28.6, K62.5, K92.0-K92.2, 185.01, 185.11, K31.82, K29.01, K29.31,
K29.41, K29.51, K29.61, K29.21, K29.31, K29.61, K29.71, K29.91, K29.81, K31.82, K57.11,
K57.51, K57.01, K57.13, K57.41, K57.53, K57.31, K57.51, K57.91, K57.21, K57.33, K57.41,
K57.53, K57.81, K57.93, K55.21, K22.11, K63.81, K31.811

Composite

Combination of effectiveness and safety outcomes

Drugs

ATC code

NOAC

Dabigatran (BOTAEQ7), Rivaroxaban (BO1AF01), Edoxaban (BO1AF03), Apixaban (BOTAF02)

Warfarin

BOTAAO03

NSAID

MOTAB16, M0O2AA25, AOTADO5, BOTAC06, NO2BAO1, MOT1BAO3, NO2BA51, BOTAC56, NO2BA71,
C10BX08, C10BX12, C10BX06, CO7FX04, NO2AJ07, NO2AJ02, CO7FX03, NO2AJ18, C10BX02,
C10BX05, C10BX01, C10BX04, CO7FX02, CO8CA51, LO1XX33, MOTAHOT, D11AX18, MOTABO5,
M02AA15,S01BC03,S01CCO1, MOTAB55, NO2BA11, MO1AB08, MOTAHO5, MOTAEO04, MO1AGO03,
MOTAE09, M02AA19, RO2AX01, SO1BC0O4, NO2AJ08, MO1AE14, COTEB16, GO2CCO1, MOTAEO1,
MO2AA13, RO2AX02, MOTAE51, NO2AJ19, COT1EBO3, MO1ABO1, M02AA23, SOTBCO1, S01CCO2,
MO1AB51, MOTAE17, M02AA27, MOTAEO03, MO2AA10, MOTAES3, M02AA28, N02AJ14,
MO1AB15, SO1BCO5, SO1FB51, MOTAG04, M02AA18, MOTAGO1, MOTACO06, MOTAC56,
MO1AXO01, G02CCO02, MOTAEO02, MO2AA12, MOTAE52, MOTAES6, MOTAX17, MO2AA26,
MO1AA01, MO2AAO1, MOT1BAO1, MOTACO1, M02AAQ7, SO1BCO6, MOT1AHO2, AO7EC, DO2AF,
JO4AA, MO2AC, NO2BA, P02DA, J04AA01, DOTAE12, SO1BCO8, NO2BA06, MO1ABO2, MO1ACO2,
MOTAGO02, MOTABO3, M02AA21

Antihypertensive

C02, C03, C07, C08, C09

Antidiabetic A10

Lipid-lowering C10AA, C10BA, C10BX, C10AB, C10AC, C10AD, CT10AX
Antiplatelet BOTAC, MO3BC51, NO2AB, NO2BAO1, NO2BA51, NO2BEO1
Disease ICD9 and ICD10

Liver disease

070, 570, 571, 572, 573

Hypertension

401-405, 362.11

Dyslipidemia

272

Ischemic heart disease

410-414, 429.2, 429.7

Alcohol intake

291, 303, 305.0, 357.5, 425.5, 535.3, 571.0, 571.1, 571.2, 571.3, 980.0

Heart failure

425, 428, 398.91, 402.01, 402.11, 402.91, 404.01, 404.03, 404.11, 404.13

Peripheral artery disease

442, 443, 440.1-440.4, 440.8, 440.9, 444.2, 444.8, 444.9, 447.1-447.6, 557.1, 557.9

Diabetes mellitus

250, 357.2, 362.0, 366.41

(Continued)
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Supplementary Table S1 (Continued)

Outcomes ICD9 and 10

Chronic kidney disease 403, 404, 581, 582, 583, 585, 586, 587, 588, 589, 591, V56, 250.4, 271.4, 440.1, 442.1, 590.0,
590.2,590.3,590.8,590.9, 593.0, 593.1,593.2,593.3,593.4, 593.5, 593.7, 593.8, 593.9, 753.0,
753.1, 753.2,753.6, 788.5, 274.10, 274.19, 446.21

Peptic ulcer disease 531, 532, 533, 534

Abbreviations: NOAC, non-vitamin K antagonist oral anticoagulant; NSAIDs, nonsteroidal anti-inflammatory drugs.

Supplementary Table $2 Use of OACs across the stroke severity in patients with AF

OAC use, n (%)

Mild stroke Moderate stroke Severe stroke
n=4,513 (42.1%) n=2,582 (23.6%) n=3,861 (35.2%)
Early Delayed No use Early Delayed No use Early Delayed No use

Composite | 1307 (29.0) | 1,171 (25.9) | 2,035 (45.1) | 692 (26.8) | 572 (22.2) | 1,318 (51.0) | 843 (21.8) | 560 (14.5) | 2,458 (63.7)
outcome

analysis
(n=10,956)

Abbreviation: OAC, oral anticoagulant.
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Supplementary Table S15 Descriptive results of the mild stroke in terms of composite outcomes
Mild stroke
Early treatment Delayed treatment
Composite outcome User Nonuser User Nonuser
Sample, n 1,307 1,307 1,171 1,171

Observed events, n (%)

724 (55-39%)

321 (24-56%)

597 (50-98%)

426 (36-38%)

Ischemic stroke

208 (15-91%)

122 (9-33%)

215 (18-36%)

135 (11-53%)

Gastrointestinal bleeding 150 (11-48%) 7 (4-36%) 125 (10-67%) 5(8:11%)
Transient ischemic attack 104 (7-96%) 48 (3-67%) 44 (3-76%) 7 (4-87%)
Myocardial infarction 81 (6-2%) 9 (2:22%) 3 (4-53%) 45 (3-84%)
Hematuria (4 -51%) 4 (1-84%) 2 (6-15%) (2 13%)
Cardiovascular death 9 (3-75%) 0 (1-53%) 4 (3-76%) 3 (3-67%)
Systemic embolism (2 14%) 3 (0-99%) 6 (1-37%) (1 37%)
Venous thromboembolism 7 (2-07%) (0-466) 5 (1-28%) 8 (0-68%)
Intracranial hemorrhage 8 (1-38%) 2 (0-15%) 3(1-11%) 2 (0-17%)
Competing risk events, n (%) 8 (2:91%) 40 (3-06%) 47 (4-01%) 57 (4-87%)
Drug censored?, n (%) 249 (19:05%) 180 (13-77%) 222 (18-96%) 266 (22-72%)

Pair censored®, n (%)

713 (54-55%)

295 (25-19%)

Median of follow-up days (IQR) 256 (45-743) 13 (4-61) 308 (60-732) 52 (10-459)
Total follow-up year 1,714.48 437-23 1,536-26 964-96
Crude incidence rate (1,000 person-years) 422-29 734-16 388.61 441-47
Difference in incidence rate 311.87 52-86

Ratio of incidence rate (95% Cl)

0-58 (0-53, 0-62)

0-88 (0-81, 0-95)

Abbreviations: Cl, confidence interval; IQR, interquartile range.

“Censored caused by holding or use of drugs.

®Use of drug within 30 days but categorized as controlled group owing to paired matching.

Thrombosis and Haemostasis © 2021. The Author(s).
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Supplementary Table S16 Descriptive results of the moderate stroke in terms of composite outcomes

Moderate stroke

Early treatment

Delayed treatment

Composite outcome

User

Nonuser

User

Nonuser

Sample, n

691

691

572

572

Observed events, n (%)

425 (61-51%)

207 (29-96%)

322 (56-29%)

217 (37-94%)

Ischemic stroke

153 (22-14%)

98 (14-18%)

133 (23-25%)

81 (14-16%)

Gastrointestinal bleeding

7 (11-14%)

33 (4-78%)

49 (8-57%)

45 (7-87%)

Transient ischemic attack 9 (9-99%) 44 (6-37%) 36 (6-29%) 48 (8-39%)
Myocardial infarction 4 (4-92%) 5 (0-72%) 35 (6-12%) 7 (1-22%)
Hematuria 6 (3-76%) 13 (1-88%) 20 (3-5%) 13 (2:27%)
Cardiovascular death 2 (4-63%) 5(0-72%) 25 (4-37%) 13 (2:27%)
Systemic embolism (1-01%) 6 (0-87%) 7 (1-22%) 6 (1-05%)
Venous thromboembolism 18 (2:6%) 1(0-14%) 7 (1-22%) 3 (0-52%)
Intracranial hemorrhage 9 (1-3%) 2 (0-29%) 10 (1-75%) 1(0-17%)

Competing risk events, n (%)

60 (8-68%)

42 (6-08%)

45 (7-87%)

54 (9-44%)

Drug censored?, n (%)

1(13-17%)

80 (11-58%)

81 (14-16%)

124 (21-68%)

Pair censored®, n (%)

344 (49-78%)

129 (22-55%)

Median of follow-up days (IQR) 140 (32-629) 13 (6-45) 208-5 (40-669-5) 39 (9-284)
Total follow-up year 740-69 175-7 671-33 350-23
Crude incidence rate (1,000 person-years) 573-79 1,178-17 479-64 619-59
Difference in incidence rate 604-38 139-95

Ratio of incidence rate (95% Cl)

0-49 (0-44, 0-54)

0-77 (0-69, 0-87)

Abbreviations: Cl, confidence interval; IQR, interquartile range.
“Censored caused by holding or use of drugs.
bUse of drug within 30 days but categorized as controlled group owing to paired matching.

Thrombosis and Haemostasis © 2021. The Author(s).
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Supplementary Table S17 Descriptive results of the severe stroke in terms of composite outcomes
Severe stroke
Early treatment Delayed treatment
Composite outcome User Nonuser User Nonuser
Sample, n 843 843 560 560

Observed events, n (%)

549 (65-12%)

362 (42-94%)

354 (63-21%)

255 (45-54%)

Ischemic stroke

203 (24-08%)

182 (32:5%)

91 (16-25%)

Gastrointestinal bleeding

164 (19-45%)

(
106 (12:57%)
171 (20-28%)

60 (10-71%)

63 (11-25%)

Transient ischemic attack 80 (9-49%) 43 (5-1%) 46 (8-21%) 50 (8-93%)
Myocardial infarction 40 (4-74%) 4 (1-66%) 26 (4-64%) 1(3-75%)
Hematuria 4 (1-66%) 5 (0-59%) 5 (0-89%) 6 (1-07%)
Cardiovascular death 1 (2-49%) 10 (1-19%) 5 (2:68%) 12 (2:14%)
Systemic embolism 8 (0-95%) 8 (0-95%) 5 (0-89%) 7 (1-25%)
Venous thromboembolism 12 (1-42%) 2 (0-24%) 10 (1-79%) 3 (0-54%)
Intracranial hemorrhage 7 (0-83%) 3 (0-36%) 5 (0-89%) 2 (0-36%)

Competing risk events, n (%)

73 (8-66%)

72 (8-54%)

41 (7-32%)

62 (11-07%)

Drug censored?, n (%)

140 (16-61%)

110 (13-05%)

93 (16:61%)

131 (23-39%)

Pair censored®, n (%)

275 (32-62%)

86 (15-36%)

Median of follow-up days (IQR) 63 (19-299) 21 (7-69) 88 (25:5-454.5) | 44.5 (12-204-5)
Total follow-up year 58477 262-67 477-34 31266

Crude incidence rate (1,000 person-years) 938.83 1,378-14 741-61 815-58
Difference in incidence rate 439-31 73-97

Ratio of incidence rate (95% Cl)

0-68 (0-62, 0-75)

0-91 (0-81, 1-02)

Abbreviations: Cl, confidence interval; IQR, interquartile range.

“Censored caused by holding or use of drugs.

®Use of drug within 30 days but categorized as controlled group owing to paired matching.

Thrombosis and Haemostasis © 2021. The Author(s).
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Supplementary Table S18 Descriptive results of the mild stroke in terms of effectiveness outcomes

Mild stroke

Early treatment

Delayed treatment

Effectiveness

User

Nonuser

User

Nonuser

Sample, n

1,325

1,325

1,198

1,198

Observed events, n (%)

570 (43-02%)

250 (18-87%)

447 (37-31%)

352 (29-38%)

Ischemic stroke

244 (18-42%)

105 (7-92%)

240 (20-03%)

155 (12-94%)

Transient ischemic attack

115 (8-68%)

44 (3-32%)

51 (4-26%)

62 (5-18%)

Myocardial infarction 89 (6-72%) 40 (3-02%) 62 (5-18%) 63 (5-26%)
Cardiovascular death 63 (4-75%) 30 (2-26%) 57 (4-76%) 44 (3-67%)
Systemic embolism 30 (2-26%) 17 (1-28%) 19 (1-59%) 12 (1%)
Venous thromboembolism 29 (2-19%) 14 (1-06%) 18 (1-5%) 16 (1-34%)
Competing risk events, n (%) 59 (4-45%) 60 (4-53%) 68 (5-68%) 84 (7-01%)
Drug censored?, n (%) 312 (23-55%) 206 (15-55%) 280 (23-37%) 294 (24-54%)

Pair censored®, n (%)

712 (53-74%)

306 (25-54%)

Median of follow-up days (IQR) 360 (56-907) 15 (4-73) 411.5 (82-862) 67 (11-549)
Total follow-up year 2,009-03 600-59 1,813-92 1119-64
Crude incidence rate (1,000 person-years) 283.72 416-26 246-43 314-39
Difference in incidence rate 13254 67-96

Ratio of incidence rate (95% Cl)

0-68 (0-63, 0-74)

0-78 (072, 0-85)

Abbreviations: Cl, confidence interval; IQR, interquartile range.

dCensored caused by holding or use of drugs.

bUse of drug within 30 days but categorized as controlled group owing to paired matching.
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Supplementary Table S19 Descriptive results of the moderate stroke in terms of effectiveness outcomes
Moderate stroke
Early treatment Delayed treatment
Effectiveness User Nonuser User Nonuser
Sample, n 723 723 602 602

Observed events, n (%)

356 (49-24%)

179 (24-76%)

269 (44-68%)

203 (33-72%)

Ischemic stroke

171 (23-65%)

95 (13-14%)

154 (25-58%)

94 (15-61%)

Transient ischemic attack

57 (7-88%)

46 (7-64%)

62 (10-3%)

88 (12-17%)
38 (

Myocardial infarction 5-26%) 9 (1-24%) 31 (5-15%) 23 (3-82%)
Cardiovascular death 30 (4-15%) 11 (1-52%) 22 (3-65%) 13 (2-16%)
Systemic embolism 8 (1-11%) 2 (0-28%) 9 (1-5%) 6 (1%)
Venous thromboembolism 21 (2:9%) 5 (0-69%) 7 (1-16%) 5 (0-83%)

Competing risk events, n (%)

77 (10-65%)

70 (9-68%)

64 (10-63%)

80 (13-29%)

Drug censored?, n (%)

128 (17-7%)

93 (12-86%)

103 (17-11%)

133 (22:09%)

Pair censored®, n (%)

355 (49-1%)

127 (21-1%)

Median of follow-up days (IQR) 189 (36-755) 16 (6-75) 278-5 (44-805) 52 (10-382)
Total follow-up year 908-59 280-56 814-21 448-09
Crude incidence rate (1,000 person-years) 391.82 638 330-38 453-03
Difference in incidence rate 246-18 122-65

Ratio of incidence rate (95% Cl)

0-61 (0-55, 0-68)

0-73 (0-65, 0-82)

Abbreviations: Cl, confidence interval; IQR, interquartile range.

aCensored caused by holding or use of drugs.

bUse of drug within 30 days but categorized as controlled group owing to paired matching.
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Supplementary Table S20 Descriptive results of the severe stroke in terms of effectiveness outcomes

Severe stroke

Early treatment

Delayed treatment

Effectiveness

User

Nonuser

User

Nonuser

Sample, n

899

899

607

607

Observed events, n (%)

487 (54-17%)

330 (36-71%)

321 (52-88%)

249 (41-02%)

Ischemic stroke

239 (26-59%)

117 (13-01%)

204 (33-61%)

96 (15-82%)

Transient ischemic attack

182 (20-24%)

181 (20-13%)

75 (12-36%)

117 (19-28%)

Myocardial infarction 23 (2-56%) 13 (1-45%) 17 (2-8%) 15 (2-47%)
Cardiovascular death 13 (1-45%) 11 (1-22%) 7 (1-15%) 10 (1-65%)
Systemic embolism 16 (1-78%) 2 (0-22%) 5 (0-82%) 5 (0-82%)
Venous thromboembolism 14 (1-56%) 6 (0-67%) 13 (2-14%) 6 (0-99%)

Competing risk events, n (%)

101 (11-23%)

119 (13-24%)

59 (9-72%)

93 (15-32%)

Drug censored?, n (%)

195 (21-69%)

109 (12-12%)

129 (21-25%)

148 (24-38%)

Pair censored®, n (%)

306 (34-04%)

80 (13-18%)

Median of follow-up days (IQR) 68 (19-388) 20 (8-81) 99 (27-571) 50 (14-316)
Total follow-up year 742-88 365-07 597-77 412-7
Crude incidence rate (1,000 person-years) 655-56 903-93 537 603-34
Difference in incidence rate 248-37 66-34

Ratio of incidence rate (95% Cl) 0-73 (0-66, 0-8) 0-89 (0-8, 1)

Abbreviations: Cl, confidence interval; IQR, interquartile range.

dCensored caused by holding or use of drugs.

bUse of drug within 30 days but categorized as controlled group owing to paired matching.
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Supplementary Table S21 Descriptive results of the mild stroke in terms of safety outcomes
Mild stroke
Early treatment Delayed treatment
Safety User Nonuser User Nonuser
Sample, n 1,383 1,383 1,358 1,358

Observed events, n (%)

349 (25-23%)

119 (8-60%)

330 (24-30%)

226 (16-64%)

Gastrointestinal bleeding

236 (17-06%)

97 (7-01%)

209 (15-39%)

178 (13-11%)

Hematuria

89 (6-44%)

19 (1-37%)

101 (7-44%)

44 (3-24%)

Intracranial hemorrhage

24 (1-74%)

3(0-22%)

20 (1-47%)

4 (0-29%)

Competing risk events, n (%)

163 (11-79%)

117 (8-46%)

178 (13-11%)

173 (12-74%)

Drug censored?, n (%)

384 (27-77%)

276 (19-96%)

343 (25-26%)

407 (29-97%)

Pair censored®, n (%)

766 (55-39%)

361 (26-58%)

Median of follow-up days (IQR) 526 (158-1,019) 17 (5-143) 487 (129-907) 82 (12-580)
Total follow-up year 2,493-64 7533 2,245.76 1,356-68
Crude incidence rate (1,000 person-years) 139-96 157.97 146-94 166-58
Difference in incidence rate 18-01 19-64

Ratio of incidence rate (95% Cl)

0-89 (0-82, 0-95)

0-88 (0-82, 0-95)

Abbreviations: Cl, confidence interval; IQR, interquartile range.

?Censored caused by holding or use of drugs.

bUse of drug within 30 days but categorized as controlled group owing to paired matching.
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Supplementary Table S22 Descriptive results of the moderate stroke in terms of safety outcomes

Moderate stroke

Early treatment

Delayed treatment

Safety

User

Nonuser

User

Nonuser

Sample, n

763

763

658

658

Observed events, n (%)

190 (24-90%)

68 (8-91%)

170 (25-84%)

96 (14-59%)

Gastrointestinal bleeding

123 (16-12%)

52 (6-82%)

102 (15-5%)

72 (10-94%)

Hematuria

52 (6-82%)

11 (1-44%)

54 (8-21%)

20 (3-04%)

Intracranial hemorrhage

15 (1-97%)

5 (0-66%)

14 (2:13%)

4 (0-61%)

Competing risk events, n (%)

198 (25-95%)

125 (16-38%)

124 (18-84%)

144 (21-88%)

Drug censored?, n (%)

148 (19-4%)

127 (16-64%)

141 (21-43%)

207 (31-46%)

Pair censored®, n (%)

406 (53-21%)

152 (23-1%)

Median of follow-up days (IQR) 376 (74-881) 16 (6-94) 424 (98-883) 55 (10-306)
Total follow-up year 1,152.07 323.82 1,021-38 445.74
Crude incidence rate (1,000 person-years) 164-92 209-99 166-44 215-37
Difference in incidence rate 45-07 48.93

Ratio of incidence rate (95% Cl)

0-79 (0-71, 0-87)

0-77 (0-69, 0-86)

Abbreviations: Cl, confidence interval; IQR, interquartile range.
?Censored caused by holding or use of drugs.
bUse of drug within 30 days but categorized as controlled group owing to paired matching.
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Supplementary Table S23 Descriptive results of the severe stroke in terms of safety outcomes
Severe stroke
Early treatment Delayed treatment
Safety User Nonuser User Nonuser
Sample, n 950 950 642 642
Observed events, n (%) 219 (23-05%) 95 (10%) 141 (21-96%) 99 (15-42%)

Gastrointestinal bleeding

142 (14-95%)

75 (7-89%)

89 (13-86%)

71 (11-06%)

Hematuria

65 (6-84%)

18 (1-89%)

46 (7-17%)

23 (3-58%)

Intracranial hemorrhage

12 (1-26%)

2(0-21%)

6 (0-93%)

5 (0-78%)

Competing risk events, n (%)

330 (34-74%)

307 (32:32%)

177 (27-57%)

218 (33-96%)

Drug censored?, n (%)

229 (24-11%)

157 (16-53%)

159 (24-77%)

191 (29-75%)

Pair censored®, n (%)

335 (35-26%)

89 (13-86%)

Median of follow-up days (IQR) 143 (27-585) 24 (8-112) 288-5 (59-800) 73 (16-358)
Total follow-up year 1,032-39 450-05 853-55 485

Crude incidence rate (1,000 person-years) 212-13 211-09 165-19 204-12
Difference in incidence rate —1-04 38-93

Ratio of incidence rate (95% Cl) 1(0-92, 1-1) 0-81 (0-73, 0-9)

Abbreviations: Cl, confidence interval; IQR, interquartile range.

dCensored caused by holding or use of drugs.

bUse of drug within 30 days but categorized as controlled group owing to paired matching.
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