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Supplementary Methods 

 
Multiple Imputation Method 

 We developed multivariate logistic regression models using the multiple 

imputation method using the 1094 patients data with successful reperfusion. We imputed 

missing data with multiple imputation method. The multiple imputation method was 

performed with the aregImpute function in rms package of R software. We replaced each 

missing value with a set of substituted plausible values by creating 5 filled-in complete 

data sets using flexible additive imputation models with predictive mean matching [1]. In 

the imputation process, the following covariates were used to create 5 complete data sets: 

ASPECTS, NIHSS score, pre-stroke mRS score, IV-rtPA use, site of the main occlusions 

(anterior or posterior circulation) and vessels of the main occlusions (internal carotid artery 

and M1 segment of the middle cerebral artery occlusion or other arteries). We developed 

multivariate logistic regression models using the multiple imputation methods by adjusting 

for the clinically relevant factors as follows: ASPECTS, NIHSS score, pre-stroke mRS 

score, use of IV-rtPA, site of the main occlusions (anterior or posterior circulation) and 

vessels of the main occlusions (internal carotid artery and M1 segment of the middle 

cerebral artery occlusion or other arteries).  
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Supplementary Tables 

Supplementary Table S1: Clinical characteristics according to onset-to-reperfusion time in ages < 70 years (N = 303) 

 Onset-to-Reperfusion Time (minutes)  

 < 180 

(n = 66) 

≥ 180 to < 240 

(N = 67) 

≥ 240 to < 300 

(N = 41) 

≥ 300 

(N = 129) 
P Value 

Age, median (IQR), y 64 (57–67) 63 (57–67) 61 (56–67) 64 (57–67) 0.88 
Male sex, No. (%) 46 (70%) 50 (75%) 28 (68%) 102 (79%) 0.38 
Hypertension, No. (%) 28 (42%) 33 (49%) 17 (41%) 62 (48%) 0.76 

Diabetes mellitus, No. (%) 11 (17%) 17 (25%) 8 (20%) 27 (21%) 0.66 
Atrial fibrillation, No. (%) 30 (45%) 31 (46%) 21 (51%) 37 (29%) 0.012 
Pre-stroke mRS score ≥ 2, No. (%) 64 (97%) 65 (97%) 39 (95%) 123 (95%) 0.90 

NIHSS score, median (IQR) (N = 324) 18 (14–23) 18 (12–22) 16 (11–25) 14 (10–19) 0.015 
Blood glucose, median (IQR), mg/mL (N = 296) 124 (109–150) 123 (112–156) 129 (108–177) 128 (110–156) 0.94 
Systolic blood pressure, median (IQR), mmHg (N = 297) 150 (136–162) 150 (127–173) 151 (123–165) 150 (129–168) 0.87 

Location of occlusion      
Anterior circulation, No. (%) 62 (94%) 61 (91%) 33 (80%) 115 (89%) 0.17 
ICA or M1 segment MCA, No. (%) 45 (68%) 51 (76%) 22 (54%) 92 (71%) 0.091 

IV-rtPA therapy, No. (%) 50 (76%) 46 (69%) 24 (59%) 38 (29%) < 0.0001 
ASPECTS ≥ 6, No. (%) 61 (92%) 55 (82%) 28 (68%) 106 (82%) 0.017 

ASPECTS, Alberta Stroke Program Early Computed Tomography Score; BA, basilar artery; ICA, internal carotid artery; IQR, interquartile rage; IV-rtPA, 

intravenous recombinant tissue plasminogen activator; MCA, middle cerebral artery; mRS, modified Rankin Scale; NIHSS, National Institutes of Health Stroke 
Scale 
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Supplementary Table S2: Clinical characteristics according to onset-to-reperfusion time in ages 70 to <80 years (N = 337) 

 Onset-to-Reperfusion Time (minutes)  

 < 180 

(n = 71) 

≥ 180 to < 240 

(N = 69) 

≥ 240 to < 300 

(N = 58) 

≥ 300 

(N = 139) 
P Value 

Age, median (IQR), y 75 (73–77) 74 (73–77) 74 (72–77) 75 (73–78) 0.26 

Male sex, No. (%) 48 (68%) 41 (59%) 42 (72%) 88 (63%) 0.44 
Hypertension, No. (%) 46 (65%) 36 (52%) 33 (57%) 89 (64%) 0.31 
Diabetes mellitus, No. (%) 14 (20%) 10 (14%) 13 (22%) 34 (22%) 0.41 

Atrial fibrillation, No. (%) 49 (69%) 35 (51%) 28 (48%) 70 (50%) 0.041 
Pre-stroke mRS score ≥ 2, No. (%) 64 (90%) 62 (90%) 54 (93%) 130 (94%) 0.73 
NIHSS score, median (IQR) 20 (16–25) 17 (13–22) 18 (13–22) 17 (11–22) 0.018 

Blood glucose, median (IQR), mg/mL (N = 327) 130 (111–152) 121 (104–159) 140 (116–184) 128 (108–150) 0.15 
Systolic blood pressure, median (IQR), mmHg (N = 326) 159 (136–175) 147 (134–157) 149 (135–164) 159 (138–173) 0.032 
Location of occlusion      

Anterior circulation, No. (%) 68 (96%) 63 (91%) 54 (93%) 125 (90%) 0.51 
ICA or M1 segment MCA, No. (%) 57 (80%) 46 (67%) 51 (88%) 106 (76%) 0.035 

IV-rtPA therapy, No. (%) 44 (62%) 43 (62%) 44 (76%) 32 (23%) < 0.0001 

ASPECTS ≥ 6, No. (%)  57 (80%) 59 (86%) 48 (83%) 112 (81%) 0.82 

ASPECTS, Alberta Stroke Program Early Computed Tomography Score; BA, basilar artery; ICA, internal carotid artery; IQR, interquartile rage; IV-rtPA, 
intravenous recombinant tissue plasminogen activator; MCA, middle cerebral artery; mRS, modified Rankin Scale; NIHSS, National Institutes of Health Stroke 

Scale 
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Supplementary Table S3: Clinical characteristics according to onset-to-reperfusion time in ages ≥ 80 years (N = 370) 

 Onset-to-Reperfusion Time (minutes)  

 < 180 

(n = 67) 

≥ 180 to < 240 

(N = 72) 

≥ 240 to < 300 

(N = 60) 

≥ 300 

(N = 171) 
P Value 

Age, median (IQR), y 84 (82–87) 84 (82–88) 85 (82–87) 85 (82–87) 0.96 

Male sex, No. (%) 23 (34%) 34 (47%) 23 (38%) 78 (46%) 0.31 
Hypertension, No. (%) 40 (60%) 49 (68%) 36 (60%) 115 (67%) 0.54 
Diabetes mellitus, No. (%) 9 (13%) 13 (18%) 10 (17%) 27 (16%) 0.90 

Atrial fibrillation, No. (%) 45 (67%) 48 (67%) 37 (62%) 102 (60%) 0.62 
Pre-stroke mRS score ≥ 2, No. (%) 53 (79%) 56 (78%) 45 (75%) 142 (82%) 0.54 
NIHSS score, median (IQR) 19 (15–23) 18 (14–22) 19 (15‒26) 18 (14–23) 0.51 

Blood glucose, median (IQR), mg/mL (N = 361) 124 (108–149) 132 (110–156) 128 (105–154) 127 (112–157) 0.46 
Systolic blood pressure, median (IQR), mmHg (N = 358) 156 (137–172) 162 (140–176) 158 (135–170) 160 (142–172) 0.78 
Location of occlusion      

Anterior circulation, No. (%) 64 (96%) 66 (92%) 60 (100%) 157 (92%) 0.11 
ICA or M1 segment MCA, No. (%) 49 (73%) 52 (72%) 49 (82%) 131 (77%) 0.58 

IV-rtPA therapy, No. (%) 43 (64%) 50 (69%) 35 (58%) 33 (19%) < 0.0001 

ASPECTS ≥ 6, No. (%) 58 (87%) 64 (89%) 50 (83%) 145 (85%) 0.80 

ASPECTS, Alberta Stroke Program Early Computed Tomography Score; BA, basilar artery; ICA, internal carotid artery; IQR, interquartile rage; IV-rtPA, 
intravenous recombinant tissue plasminogen activator; MCA, middle cerebral artery; mRS, modified Rankin Scale; NIHSS, National Institutes of Health Stroke 

Scale 
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Supplementary Table S4: The proportions of mortality and symptomatic intracranial hemorrhage according to onset-to-reperfusion time 

 Onset-to-Reperfusion Time (minutes)  

Age Subgroups < 180 ≥ 180 to < 240 ≥ 240 to < 300 ≥ 300 P Value 

Mortality at 90 days (N = 1010) 

< 70 years (N = 303) 0% (0/66) 7% (5/67) 15% (6/41) 5% (7/129) 0.018 

70 to < 80 years (N = 337) 1% (1/71) 7% (5/69) 5% (3/58) 9% (13/139) 0.17 

≥ 80 years (N = 370) 12% (8/67) 7% (5/72) 13% (8/60) 8% (13/171) 0.43 

Symptomatic intracranial hemorrhage within 72 hours (N = 951) 

< 70 years (N = 282) 2% (1/63) 8% (5/63) 8% (3/37) 3% (4/119) 0.23 

70 to < 80 years (N = 319) 0% (0/67) 9% (6/68) 4% (2/55) 6% (8/129) 0.10 

≥ 80 years (N = 350) 6% (4/64) 4% (3/68) 8% (4/52) 4% (7/166) 0.75 
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Supplementary Table S5: Adjusted odds ratios for outcomes according to ORT in sensitivity analysis 

Outcome Subjects Effect Variable Age Subgroups 
Adjusted Values1  

(95% CI) 
P for 

interaction 

mRS score at 90 days 

1094 patients with mTICI 

scores ≤ 2b using multiple 

imputation method 

Common odds ratios 

per 1-category delay in ORT2 

< 70 years (N = 327) 0.66 (0.55–0.79)  

70 to < 80 years (N = 370) 0.67 (0.56–0.79) 0.087 

≥ 80 years (N = 397) 0.79 (0.67–0.93)  

mRS score at 90 days 

700 patients with mTICI 

scores ≤ 2b and onset-to-

puncture time ≤ 6 hours 

Common odds ratios 

per 1-category delay in ORT2 

< 70 years (N = 221) 0.64 (0.52–0.79)  

70 to <80 years (N = 240) 0.62 (0.51–0.75) 0.24 

≥ 80 years (N = 239) 0.74 (0.60–0.91)  

mRS score at 90 days 

700 patients with mTICI 

scores ≤ 2b and onset-to-

puncture time ≤ 6 hours 

Common odds ratios 

per 30-minute delay in ORT3 

< 70 years (N = 221) 0.89 (0.82–0.97)  

70 to <80 years (N = 240) 0.85 (0.79–0.92) 0.90 

≥ 80 years (N = 239) 0.89 (0.82–0.96)  

mRS score at 90 days 
1010 patients with mTICI 

scores ≤ 2b 

Common odds ratios 

per 1-category delay in ORT2 

< 70 years (N = 327) 0.64 (0.54–0.78)4  

70 to < 80 years (N = 370) 0.66 (0.56–0.79)4 0.015 

≥ 80 years (N = 397) 0.83 (0.70–0.99)4  

CI, confidence interval; mRS, modified Rankin Scale; mTICI, modified thrombolysis in cerebral infarction; ORT, onset-to-reperfusion time. 
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1Adjustment was made for the Alberta Stroke Program Early Computed Tomography Score (ASPECTS) (≥6 or < 6), National Institutes of Health Stroke 
Scale score, pre-stroke modified Rankin Scale score, use of intravenous recombinant tissue plasminogen activator, the site of the main occlusions (anterior or 
posterior circulation), and vessels of the main occlusions (internal carotid artery and M1 segment of the middle cerebral artery occlusion or other arteries). 

ASPECTS was derived from computed tomography (CT) or magnetic resonance diffusion-weighted imaging (DWI). If both CT and DWI were performed 
before endovascular therapy, ASPECTS on DWI was used for the analysis. In patients with stroke in the posterior circulation, the posterior circulation 
ASPECTS on DWI was used for the analysis. 
2ORT was divided into 4 categories: < 180, 180 to < 240, 240 to < 300, and ≥ 300 minutes. 
3ORT was entered as a continuous variable. 
4If both CT and DWI were performed before endovascular therapy, ASPECTS on CT was used for the analysis. 

 


