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Methods (continuation) 

Risk factors: history of hypertension (blood pressure of ≥140/90 mmHg at least twice before stroke 

or treatment with antihypertensive drugs), history of diabetes mellitus (fasting glucose level ≥126 

mg/ dL preprandial on 2 measurements, glucose level ≥200 mg/dL post-prandial, or HbA1c ≥6.5%, 

or diabetic treatment), current cigarette smoking, hyperlipidemia (total cholesterol ≥200 mg/dL or 

triglyceride ≥140 mg/ dL or lipid lowering therapy), history of symptomatic ischemic heart disease 

(myocardial infarction, angina, existence of multiple lesions on thallium heart isotope scan or 

evidence of coronary disease on coronary angiography), history of symptomatic peripheral arterial 

disease (intermittent claudication of presumed atherosclerotic origin; or ankle/arm systolic blood 

pressure ratio <0.85 in either leg at rest; or history of intermittent claudication with previous leg 

amputation, reconstructive surgery, or angioplasty), current alcohol abuse (≥300 g per week), 

obesity (body mass index ≥30 kg/m2), or previous stroke/transient ischemic attack (TIA). Likewise, 

baseline variables were obtained for all patients, including creatinine clearance (calculated by 

Cockcroft-Gault equation), type of prescribed NOAC, and duration of this treatment. 

AF was classified as paroxysmal when episodes terminated spontaneously within 7 days. 

Both the CHA2DS2-VASc score (2 points for history of stroke or age >75 years and 1 point each for 

congestive heart failure, hypertension, diabetes mellitus, vascular disease, age between 65 and 74 

years, and female sex) and the HAS-BLED score [1 point for hypertension (uncontrolled, >160 

mmHg systolic), abnormal renal function (dialysis, transplant, creatinine >2.26 mg/dL or >200 

µmol/L), abnormal liver function (cirrhosis or bilirubin >2x normal or AST/ALT/AP >3x normal), 

prior history of stroke, bleeding (prior major bleeding or predisposition to bleeding), labile INR 

(unstable/high INR, Time in Therapeutic Range < 60%), age > 65 years, prior alcohol (≥ 8 

drinks/week), or medication predisposing to bleeding (antiplatelet agents, NSAIDs)] before and 

after the index event were also calculated.  

Reduced dose of dabigatran was considered as labeled for elderly patients (age ≥80 years), patients 

with moderate renal impairment (creatinine clearance, 30–49 mL/min), and those with concomitant 

use of interacting drugs. Reduced dose of rivaroxaban was considered as labeled for patients with 

moderate or severe renal impairment (creatinine clearance, 15–49 mL/min). Reduced dose apixaban 

was considered as labeled for patients with at least 2 of the following: age ≥80 years, weight ≤60 

kg, or serum creatinine ≥1.5 mg/dL. Reduced dose edoxaban was considered labeled for patients 

with moderate or severe renal impairment (creatinine clearance, 15–49 mL/min), those with 

concomitant use of interacting drugs and a weight ≤60 kg. 

The following variables were also collected: previous major bleeding (defined as intracranial 

bleedings, requiring hospitalization for bleeding, hemoglobin decrease > 2 g/dL, 



and/or transfusion), simultaneous antiplatelet use previously to and after the index stroke, presence 

of malignancy, any currently prescribed use of statins and high risk of fall (at least one of a) 

underlying medical condition including neurological, cardiac or other disabling conditions; b) side 

effects of medications, physical inactivity and loss of balance, particularly among older people; c) 

poor mobility, cognition and vision, particularly among those living in an institution, such as a 

nursing home or chronic care facility; d) unsafe environments, particularly for those with poor 

balance and limited vision).  

 

On admission, a cerebral CT without contrast or MRI scan was performed on all patients to exclude 

intracranial hemorrhage. All patients underwent angio-CT or MRI scan to assess the presence of 

intracranial stenosis and ultrasonography examination of the carotid and vertebral arteries. 

Occlusion of an artery in the territory of the infarct was defined as an absence of flow associated 

with the presence of a visible plaque. In this case, the occlusion was considered to be 

atherosclerotic.  

 

White matter changes, including leukoaraiosis defined on the first computed tomography 

examination as ill-defined and moderately hypodense areas of ≥5 mm according to published 

criteria, were also investigated. Leukoaraiosis in the deep white matter was categorized into absent 

versus mild, moderate, or severe.  

 

Figure S1: Study flow-chart (STROBE flow diagram)  

 
     

  



Table I: Patient characteristics on admission 
 

 Total  
(n=1240) 

Age (mean, years) 78.9±9.1 
Sex M 652 (52.6%) 
CHA2DS2VASc ³4 956 (77.1%) 
HASBLED ³3 473 (38.1%) 
Arterial hypertension 1072 (86.5%) 
CHF 265 (21.4%) 
Diabetes mellitus 356 (28.7%) 
History of stroke/TIA 471 (38.0%) 
History of MI/Angina 320 (25.8%) 
History of major bleeding 77 (6.2%) 
Hyperlipidemia 657 (53.0%) 
Alcohol 112 (9.0%) 
Current smoker 136 (11.0%) 
Therapy with statin 567 (45.7%) 
Paroxysmal atrial fibrillation 614 (49.5%) 
Leucoaraiosis 801 (64.6%) 
Presence of malignancy 118 (9.5%) 
Risk of fall 215 (17.3%) 
Concomitant antiplatelet therapy 88 (7.1%) 
Creatinine clearance 64.8±23.0 
Duration of follow-up (mean, months) 15.0±10.9 
Cardioembolic index stroke 
[A(0,2,3)-S(0,2,3)-C1-O(0,2,3)] 

920 (74.2%) 

 
Apixaban 

 
409 (33.0%) 

Dabigatran 198 (16.0%) 
Edoxaban 109 (8.8%) 
Rivaroxaban 524 (42.2%) 
Low dose 491 (39.6%) 
Non-labeled low dose 149/491 (30.3%) 
  
mRS³3 641 (51.7%) 
Deceased 228 (18.4%) 

mRS: modified Rankin Score 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Table II: Patient characteristics according to the type of anticoagulant use after the index event 
 

 Change NOAC 
(n=490) 

Increased dose 
(n=83) 

Shift warfarin 
(n=58) 

No change NOAC 
(n=527) 

No oral anticoagulant 
Shift LMWH 

(n=82) 
Age (mean, years) 79.1±9.1 80.7±9.2 77.2±8.2 78.3±9.0 81.3±8.9 
Sex M 243 (49.6%) 46 (55.4%) 32 (55.2%) 294 (55.8%) 37 (45.1%) 
CHA2DS2VASc ³4 383 (78.2%) 61 (73.5%) 47 (81.0%) 405 (76.8%) 60 (73.2%) 
HASBLED ³3 190 (38.8%) 28 (33.7%) 20 (34.5%) 204 (38.7%) 31 (37.8%) 
Arterial hypertension 428 (87.3%) 71 (85.5%) 50 (86.2%) 455 (86.3%) 68 (82.9%) 
CHF 97 (19.8%) 22 (26.5%) 16 (27.6%) 107 (20.3%) 23 (28.1%) 
Diabetes mellitus 130 (26.5%) 23 (27.7%) 18 (31.0%) 167 (31.7%) 18 (21.9%) 
History of stroke/TIA 183 (37.3%) 28 (33.7%) 17 (29.3%) 211 (40.0%) 32 (39.0%) 
History of MI/Angina 128 (26.1%) 24 (28.9%) 21 (36.2%) 131 (24.8%) 16 (19.5%) 
History of major bleeding 29 (5.9%) 6 (7.2%) 7 (12.1%) 27 (5.1%) 8 (9.7%) 
Hyperlipidemia 257 (52.4%) 40 (48.2%) 31 (53.4%) 291 (55.2%) 38 (46.3%) 
Alcohol 40 (8.2%) 9 (10.8%) 2 (3.4%) 56 (10.6%) 5 (6.1%) 
Current smoker 59 (12.0%) 4 (4.8%) 4 (6.9%) 62 (11.8%) 7 (8.5%) 
Therapy with statins 205 (41.8%) 36 (43.4%) 27 (46.5%) 261 (49.5%) 38 (46.3%) 
Paroxysmal atrial fibrillation 284 (58.0%) 27 (32.5%) 22 (37.9%) 252 (47.8%) 29 (35.4%) 
Leucoaraiosis 327 (66.7%) 57 (68.7%) 38 (65.5%) 320 (60.7%) 59 (71.3%) 
Presence of malignancy 47 (9.6%) 10 (12.0%) 8 (13.8%) 47 (8.9%) 6 (7.3%) 
Risk of fall 80 (16.3%) 18 (21.7%) 6 (10.3%) 97 (18.4%) 14 (17.1%) 
Add on antiplatelet therapy 46 (9.4%) 12 (14.4%) 7 (12.1%) 81 (15.3%) 14 (17.1%) 
Creatinine clearance (mean) 63.8±22.4 63.9±17.5 65.4±23.0 65.9±24.1 64.5±24.2 
Duration of follow-up (mean, 
months) 

15.5±9.6 14.4±7.7 17.2±14.5 15.3±10.7 9.6±10.0 

Cardioembolic index stroke 
[A(0,2,3)-S(0,2,3)-C1-O(0,2,3)] 

401 (81.8%) 55 (66.3%) 52 (89.6%) 351 (66.6%) 61 (74.4%) 

      
mRS³3 229 (46.7%) 49 (59.0%) 39 (67.2%) 249 (47.2%) 75 (91.5%) 
Deceased 53 (10.8%) 14 (16.9%) 8 (13.8%) 85 (16.1%) 68 (82.9%) 

mRS: modified Rankin Score 
LMWH: low molecular weight heparin 
 
 
Figure S2: Sankey diagram that reveals patterns of switch for patients  

  



Table III: Endpoint events (ischemic stroke, intracranial bleeding, systemic embolism, major 
extracranial bleeding) 
 
Combined endpoint 
Change NOAC  76/490  15.5% 
Change dose   14/83   16.9% 
Change to warfarin  15/58   25.9% 
No change NOAC  74/527  14.0% 
No oral anticoagulants 13/82  15.9% 
Total    192/1240 15.5% 
 
No change NOAC (same or higher dose) 88/610 (14.4%) 
 
Ischemic endpoint (ischemic stroke and systemic embolism) 
Change NOAC  48/490  9.8% 
Change dose   10/83   12.0% 
Change to warfarin  10/58   17.2% 
No change NOAC  44/527  8.4% 
No oral anticoagulants 8/82  9.8% 
Total    120/1240 9.7% 
 
No change NOAC (same or higher dose) 54/610 (8.9%) 
 
Hemorrhagic endpoint (intracranial bleeding and major extracranial bleeding) 
Change NOAC  29/490  5.9% 
Change dose   4/83   4.8% 
Change to warfarin  5/58   8.6% 
No change NOAC  29/527  5.5% 
No oral anticoagulants 5/82  6.1% 
Total    72/1240 5.8% 
 
No change NOAC (same or higher dose) 33/610 (5.4%) 
 
  



Table IV: Outcome events in patients who had or not antiplatelet therapy associated to NOAC after 
index event 
 
 Combined endpoint Ischemic endpoint Hemorrhagic endpoint 

 
Overall population    
No antiplatelet therapy (890) 119 (13.4%) 78 (8.8%) 39 (4.4%) 
Antiplatelet therapy (127) 31 (24.4%) 14 (11.0%) 19 (15.0%) 
 
Change NOAC 

   

No antiplatelet therapy (444) 62 (14.0%) 40 (9.0%) 22 (5.0%) 
Antiplatelet therapy (46) 14 (30.4%) 8 (17.4%) 7 (15.2%) 
 
No change NOAC 

   

No antiplatelet therapy (446) 57 (12.8%) 38 (8.5%) 17 (3.8%) 
Antiplatelet therapy (81) 17 (21.0%) 6 (7.4%) 12 (14.8%) 
    

 
 
 
 
 
 
Figure S3: Cox regression curve analysis results from comparing the combined outcome events 
(ischemic stroke, systemic embolism, intracranial haemorrhage and major extracranial 
haemorrhage) according to the adopted switch strategy. 

 
 
 
 
 
 
 
 
 



 
 
 
Figure S4: Cox regression curve analysis comparing the combined outcome events (ischemic 
stroke, systemic embolism, intracranial hemorrhage and major extracranial hemorrhage) in patients 
with cardioembolic stroke as index event who did not have their type of NOAC changed after the 
index event, with those who underwent type changes 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
Table V: Patient characteristics after Propensity Score Matching (PSM)  
 

 Change NOAC 
(n=421) 

No change NOAC 
(n=421) 

p 

Age (mean, years) 78.6±9.3 78.6±8.7 0.9 
Sex M 217 (51.5%) 221 (52.5%) 0.8 
CHA2DS2VASc ³4 316 (75.0%) 324 (76.9%) 0.5 
HASBLED ³3 155 (36.8%) 159 (37.7%) 0.8 
Arterial hypertension 356 (84.6%) 361 (85.7%) 0.7 
CHF 83 (19.7%) 80 (19.0%) 0.9 
Diabetes mellitus 113 (26.8%) 119 (28.3%) 0.7 
History of stroke/TIA 151 (35.9%) 158 (37.5%) 0.7 
History of MI/Angina 111 (26.4%) 108 (25.6%) 0.9 
History of major bleeding 26 (6.2%) 25 (5.9%) 1.0 
Hyperlipidemia 214 (50.8%) 227 (53.9%) 0.3 
Alcohol 37 (8.8%) 36 (8.6%) 1.0 
Current smoker 53 (12.6%) 48 (11.4%) 0.7 
Add on antiplatelet therapy 42 (10.0%) 41 (9.7%) 1.0 
Creatinine clearance (mean) 64.0±22.2 65.0±24.7 0.6 
Duration of follow-up (mean, months) 16.0±10.0 15.6±10.9 0.5 

Cardioembolic index stroke 
[A(0,2,3)-S(0,2,3)-C1-O(0,2,3)] 

323 (76.7%) 326 (77.4%) 0.9 

    
mRS³3 190 (45.1%) 200 (47.5%) 0.4 
    
Endpoint events    
Combined outcome events (ischemic 
stroke, systemic embolism, intracranial 
bleeding and major extracranial 
bleeding) 

67 (15.9%) 59 (14.1%) 0.4 

Ischemic outcome events (ischemic 
stroke and systemic embolism) 

41 (9.7%) 37 (8.8%) 0.6 

Hemorrhagic outcome events 
(intracranial bleeding and major 
extracranial bleeding) 

26 (6.2%) 22 (5.2%) 0.5 

 
mRS: modified Rankin Score 
  



Figure S5: Kaplan-Meier curves that compared the outcome events in patients who did not have 
their type NOAC changed with those who did after Propensity Score Matching (PSM).  
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Participants 13* (a) Report numbers of individuals at each stage of study—eg numbers 
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Cross-sectional study—Report numbers of outcome events or summary 
measures 

 

Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates 
and their precision (eg, 95% confidence interval). Make clear which confounders 
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13,14 

Generalisability 21 Discuss the generalisability (external validity) of the study results 13,14 
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