



































Figure 2. Scores on the utility-weighted modified Rankin Scale at 90 days for
each stroke center as a function of endovascular therapy start time.
Data are organized into twelve equally-sized cohorts over 24 hours starting at 8:00.

Higher scores indicated better functional outcome. Green shading corresponds to

cohorts with favorable functional outcome at three months, while ing
corresponds to cohorts with poorer functional outcome at three | hs.
10
4 All cen
Average
Bern
-
GL) 8 ..................................................................
3
©
g p <0.001
E i l\;;= 0.008

Copyright © 202The Autlor(s). Published by Wolters Kluwer Health, Inc. on behalf of the American Academy of Neurology.



Figure 3. Shift schedules for physicians in interventional neuroradiology (INR),
stroke unit (SU) and emergency neurology (EN).

Data are organized into twelve equally sized cohorts over 24 hours starting at 8:00.
Green shading corresponds to cohorts with favorable functional outcome at three
months, while red shading corresponds to cohorts with poorer functional outcome at
three months.
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Table 1: Patient characteristics and cardiovascular risk factors

Total 08:0C- | 102G | 11:34 | 12:4C | 13:3F | 1441 | 1555 | 17.15 | 1855 | 2055 | 2257 | 0207

10220 | 11:34 | 12:40 | 13:37 | 14:41 | 1555 | 17:15 | 1855 | 20555 | 22:57 | 02:07 | 07:58

(n=127) | (n=127) | (n=127) | (n=127) | (n=127) | (n=127) | (n=127) | (n=127) | (n=127) | (n=127) | (N=127) | (N=131)

71.1 67.6 70.8 73.6 71.1 75.0 72.7 70.9 70.4 70.2 69.9 72.2 68.9

(62.4- (57.7- | (62.8- | (66.3- | (62.3- | (69.4- | (65.0- | (62.4- | (60.6- | (59.2- | (59.9- | (63.7- | (60.1-

Age, years | 82.0) 78.7¢ |814) |s821) |821) |857) |821) |821) |830) |8L1) |8.2 |8L7) |79.2)
794/1527 | 72 75 62 62 58 57 60 69 68 61 70 78

Female sex| (52.0) (56.7) | 595) | (50.4) | 48.8) | 45.7) | (44.9) | (47.2) | (54.3) | (53.5) | (48.0) | (55.1) | (59.5)
Atrial | 63071398 | 40 16 51 59 65 60 46 54 49 48 57 55
fibrillation | (45.1) (336) | (39.0) | 436) | (496) | (54.2) | (52.2) | (40.7) | (46.6) | (43.4) | (43.2) | (49.1) | (45.5)
413/1500 | 38 34 31 32 31 33 38 30 35 34 40 37

Smoking | (27.5) (302) | 27.0) | (246) | (256) | (24.8) | (27.5) | (30.9) | (24.0) | (27.8) | (27.4) | (31.8) | (28.9)
298/1506 | 22 30 21 16 23 26 28 26 30 30 23 23

Diabetes | (19.8) (175) | (23.8) | (16.9) | (12.8) | (18.3) | (206) | (226) | (20.8) | (24.2) | (23.8) | (18.3) | (18.0)
1025/1515| 86 82 95 82 92 83 84 85 84 72 86 94
Hyperlipidemia | (67.7) (67.7) | (65.1) | (74.8) | (65.1) | (73.0) | (675) | (67.2) | (66.9) | (66.7) | (57.6) | (67.7) | (72.3)
1153/1542| 85 88 108 96 105 100 99 96 93 93 101 89

Hypertension | (74.7) 66.4° | 67.7) | (82.4) | (733) | (827 | @87 | (767) | (73.9) | (727) | (73.2) | (79.5) | (69.5)

Data are mean (IQR) or n {P value = 0.002, calculated using one-way ANOVR.value = 0.025,
calculated using one-way ANOVA

Copyright © 2021 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of the American Academy of Neurology.




Table 2: Stroke characteristics

Total | 08:00- 10:20- 11:34- 12:40- 13:37- 14:41- 15:55- 17:15- 18:55- 20:55- 22:57- 02:07- P
10:20 11:34 12:40 13:37 14:41 15:55 17:15 18:55 20:55 22:57 02:07 07:58 value
(n=127) | (n=127) | (n=127) | (n=127) | (n=127) | (n=127) | (n=127) | (n=127) | (n=127) | (n=127) | (n=127) | (n=131)
NIHSS at 14.8 14.4 13.1 16.0 14.7 15.5 134 15.0 14.7 15.0 15.1 14.8 16.3 0.051
admissiort (9.0- | (8.0- (7.0- (10.5- (9.0- (10.0- (7.0- (9.0- (8.5- (8.0- (9.0- (8.0- (11.0-
20.0) | 19.0) 17.0) 20.0) 20.0) 21.0) 19.0) 20.0) 19.5) 19.0) 19.0) 19.0) 19.0)
7.8 8 (7- 8(79) | 78(6- | 82(7- | 8(79) |79(7- |7906- | 78(7- | 79(7- |76(7- |79(7- | 7.2(6- | 0.400
ASPECTS | (7- 9.5) 10) 10) 10) 10) 9) 10) 9) 9.5) 9)
10)
iV, LPAC 792 60 49 62 73 67 71 76 75 68 59 75 57 0.012'
o (53.8) | (50.9) (40.8) (51.2) (58.4) (55.4) (57.3) (60.3) (60.5) (54.4) (48.0) (62.5) (45.2)
TOAST® 0.197
1 213 14 18 20 21 14 15 28 21 20 14 15 13
(14.2) | (11.2) (14.4) (15.8) (16.8) (11.5) (12.0) (22.4) (16.5) (16.0) (11.3) (11.9) (10.2)
5 638 48 45 52 61 64 61 50 48 47 54 55 53
(42.4) | (38.1) (36.0) (40.9) (48.8) (52.5) (48.8) (40.0) (37.8) (37.6) (43.6) (43.7) (41.4)
4 157 21 16 9(7.1) |11(88)| 9(7.4) | 10(8.0)| 8(6.4) | 13 19 11(8.9) | 10(7.9) | 20
(10.4) | (16.7) (12.8) (10.2) (15.2) (15.6)
5 488 42 45 46 31 35 39 38 44 38 45 45 40
(32.4) | (33.3) (36.0) (36.2) (24.8) (28.7) (31.2) (30.4) (34.6) (30.4) (36.3) (35.7) (31.3)
Prestroke 0.833
mRS®
0-2 1349 | 118 109 111 110 109 109 111 113 117 109 109 115
(89.5) | (94.4) (87.9) (87.4) (88.0) (88.6) (88.6) (89.5) (89.7) (92.9) (87.9) (88.6) (89.8)
35| 158 [7(6.6) [15 16 15 14 14 13 13 9(7.1) | 15 14 14
(10.6) (12.1) | (12.6) | (120) | (11.4) | (11.4) | (105) | (10.3) (12.1) | (114) | 11.4)
9.9 9.9 9.9 9.9 9.9 9.9 9.9 9.9 9.9 9.9 9.9 9.9 9.9 0.833
uw-mRS' | (10.0- | (10.0- (10.0- (10.0- (10.0- (10.0- (10.0- (10.0- (10.0- (10.0- (10.0- (10.0- (10.0-
10.0) | 10.0) 10.0) 10.0) 10.0) 10.0) 10.0) 10.0) 10.0) 10.0) 10.0) 10.0) 10.0)
Onset-to- | 305 | 306 335 312 282 313 312 299 288 294 266 273 376 0.004
EVT start | (178- | (152- (169- (178- (170- (192- (164- (166- (166- (184- (169- (200- (245-
time — | 350) | 435) 422) 330) 274) 323) 347) 357) 334) 324) 304) 314) 462)
(mins)°
Admission- | 102 97 (62- | 96 (61- | 87 (58- | 85 (54- | 95(54- | 98 (59- | 110 110 106 93 (71- | 110 133 0.001
to-EVT | (65- | 103) 105) 113) 112) 115) 117) (67- (70- (73- 115) (64- (84-
start time | 117) 115) 117) 119) 133) 134)
— (mins)

Data are mean (IQR) or n (%). EVT=endovascular thergpgores on the National Institutes of Health
Stroke Scale (NIHSS) range from 0 to 42. Scores increase as a function of neurological deficit.
Alberta Stroke Program Early CT Score (ASPECTS) ranging from 0 fdrittavenous treatment with
tissue plasminogen activator (t-PA) was used up to 4.5 hours after symptom onset. 1473 patients
analyzed®Trial of ORG 10172 in Acute Stroke Treatment (TOAST) classification of subtypes of
acute ischemic stroke are defined as: 1-Large-arteryatherosclerosis, 2- Cardioembolism, 3- Small-
vessel occlusion, 4-Stroke of other determined etiology and 5-Stroke of undetermined etiology. 1505
patients analyzedScores on the modified Rankin scale: 0- no symptoms, 1- no clinically significant
disability, 2- slight disability, 3- moderate disability, 4- moderately severe disability, 5- severe
disability, 6- death. 1498 patients analyZ&tore on utility-weighted modified Rankin scale (uw-
mRS) ranges from 0: death to 10: no symptoms or disalfilfyT=endovascular therapyThe P

value was calculated usingsquared. The P value was calculated using a one-way ANOVA.
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Table 3: Occlusion site

Total | 08:00- 10:20- 11:34- 12:40- 13:37- 14:41- 15:55- 17:15- 18:55- 20:55- 22:57- 02:07-
10:20 11:34 12:40 13:37 14:41 15:55 17:15 18:55 20:55 22:57 02:07 07:58
(n=127) | (n=127) | (n=127) | (n=127) | (n=127) | (n=127) | (n=127) | (n=127) | (n=127) | (n=127) | (n=127) | (n=131)
Vertebral | 18
artery | (1.2) 1(0.8) | 0(0) 2(1.7) | 1(.8) |1(.9 |0() 543) |[2(@16) [1(08) [1(.8) |2@7) |2(@7)
Basil 21
a"’}fﬁ'}f}f (15 |206) | 108 | 108 [3@5) |27 |00 |2(07) |1(08) |35 |2(17) |3(25) |1(25)
Intercranial
internal | 319 23 26 25 29 29 21 19 26 34 30 23 34
carotid | (22.1) | (18.9) | (21.3) | (20.8) | (23.8) | (24.8) | (186) | (16.4) | (21.0) | (27.9) | (24.8) | (19.2) | (27.6)
artery ®
First
Segm%’gl"f 679 | 61 58 62 55 56 56 55 68 54 59 51 44
Cg:"abrael (47.1) | (50.0) | (47.5) | (51.7) | (45.1) | (47.9) | (49.6) | (47.4) | (54.8) | (44.3) | (48.8) | (42.5) | (35.8)
artery
Second
Segm%’gl"f 272 | 24 28 24 23 23 18 30 16 19 18 26 23
Cg:lebrael (18.9) | (19.7) (23.0) (20.0) (18.9) (29.7) (15.9) (25.9) (12.9) (15.6) (14.9) (21.7) (18.7)
artery
Third
segment of
middle %140) 1(08) | 1(0.8) |1(.8) |1(.8) | 0(0) 2(1.8) | 0(0) 2(16) | 2(16) | 2(17) |1(.8) |1(0.8)
cerebral ’
artery
Fourth
segment of
middle (10 1) 0(0) 0 (0) 0 (0) 0 (0) 1(0.9) | 0(0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
cerebral ’
artery
First
segment of
anterior ?0 3) 0 (0) 1(0.8) | 0(0) 0 (0) 0 (0) 0 (0) 0 (0) 1(0.8) | 2(2.6) | 0(0) 0(0) 0(0)
cerebral ’
artery
Second
segment of
anterior ?0 3) 0 (0) 0 (0) 0 (0) 0(0) 0 (0) 1(0.9) | 0(0) 1(0.8) | 0(0) 0 (0) 1(0.8) | 1(0.8)
cerebral ’
artery
First
Se%r:tzrr]ito(r)f 104\ 1082) | 6(49) | 5042 |10@2) | 434 |2 543) |766) | 767 | 974 | 1102 |18
p (7.2) . . : . . (12.4) . . . . . (13.0)
cerebral
artery
Second
segment of
posterior ?04) 0 (0) 1(0.8) | 0(0) 0 (0) 1(09) | 1(0.9 | 0(0) 0 (0) 0(0) 0(0) 2(1.7) | 1(0.8)
cerebral ’
artery

Data are n (%). 1442 patients analyzBdzalue of 0.51 was calculated usipgsquared?Patients who

had occlusion of intracranial internal carotid artery (carotid terminus) may have also had thrombus

extension into the first segment of either the anterior and/or the middle cerebral artery.
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Table 4: Unadjusted and adjusted association between EVT start time and long-

term neurological outcome

Modified Rankin Scale score at 90 day

Utility -weighted
Modified
Rankin Scale
score at 90 days

Reduction in Modified Rankin scale
score at 90 days

Mortality at 90
days

EVT Unadjusted Odds | Adjusted Odds Adiusted Odds
start 0 1 2 3 4 5 6 Ratio (95% CI) Ratio (95% R i 95% CI
time ) atio (95% CI)
08:0C- 15 32 35 13 9 5 16 6.6 (6.5-9.1) 0.51 (0.37-0.70) | 0.53 (0.38-0.75)| 0.52 (0.28-0.90)
10:20 (12.0) | (25.6) | (28.0) | (10.4)| (7.2) (4.0) | (12.8) p<0.001 p<0.001 p<0.001 p=0.028

(n=127)

10:2¢- 20 25 20 13 16 7 19 6.0 (3.3-9.1) 0.63 (0.46-0.88) | 0.62 (0.44-0.87)| 0.71 (0.40-1.20)
11:34 (16.5) | (20.7) | (16.5) | (10.4) | (13.2) | (5.8) | (15.8) p=0.008 p=0.006 p=0.006 p=0.223

(n=127)

11:34- 14 18 18 23 13 6 30 5.2 (0.0-9.1) 1.03 (0.74-1.43) | 0.76 (0.54-1.07)| 0.86 (0.52-1.37)
12:40 (11.5) | (14.8) | (14.8) | (18.9)| (10.7) | (4.8) | (24.5) p=0.709 p=0.853 p=0.123 p=0.534

(n=127)

12:4C- 10 21 21 16 19 6 26 5.2 (0.0-9.1) 1.02 (0.73-1.42) | 1.01(0.71-1.43)| 0.93 (0.55-1.51)
13:37 8.4) | (17.7) | (17.7) | (13.5)| (16.0) | (5.0) | (21.8) p=0.677 p=0.919 p=0.950 p=0.773

(n=127)

13:37- 13 19 17 23 9 10 29 5.1 (0.0-9.1) 1.08 (0.77-1.50) | 0.93 (0.65-1.32)| 0.83 (0.50-1.35)
14:41 (10.8) | (15.8) | (14.2) | (19.2) | (7.5) (8.3) | (24.2) p=0.862 p=0.656 p=0.675 p=0.471

(n=127)

14:41- 12 19 26 23 8 5 26 5.6 (0.0-9.1) 0.87 (0.62-1.21) | 1.12 (0.78-1.59)| 1.06 (0.63-1.73)
15:55 (10.1) | (16.0) | (21.9) | (19.3)| (6.7) (4.2) | (21.9) p=0.353 p=0.407 p=0.539 p=0.825

(n=127)

15:5E- 11 16 20 10 16 8 39 4.4 (0.0-7.6) 1.46 (1.05-2.05) | 1.47 (1.03-2.09)| 1.78 (1.21-2.79)
17:15 (9.2) | (18.3) | (16.7) | (8.3) | (13.3) | (6.7) | (32.5) p=0.017 p=0.025 p=0.034 p=0.013

(n=127)

17:1&- 12 19 23 17 12 8 32 5.0 (0.0-8.4) 1.09 (0.79-1.52) | 1.09 (0.77-1.54)| 1.20 (0.74-1.91)
18:55 (9.8) | (15.5) | (18.7) | (13.8) | (9.8) (6.5) | (26.0) p=0.275 p=0.596 p=0.629 p=0.447

(n=127)

18:5E- 9 13 23 12 18 9 32 4.5 (0.0-7.6) 1.42(1.01-1.99) | 1.49(1.03-2.15)| 1.08 (0.65-1.73)
20:55 (7.8) | (11.2) | (19.8) | (10.3) | (15.5) | (7.8) | (27.6) p=0.086 p=0.042 p=0.033 p=0.773

(n=127)

20:5¢- 11 22 17 19 20 6 28 5.1 (0.0-9.1) 1.06 (0.76-1.47) | 1.24 (0.87-1.77)| 1.04 (0.62-1.68)
22:57 (8.9) | (17.9) | (13.8) | (15.5) | (16.3) | (4.9) | (22.8) p=0.712 p=0.736 p=0.226 p=0.879

(n=127)

22:57- 10 19 23 14 14 6 32 4.9 (0.0-7.6) 1.12 (0.80-1.57) | 1.24 (0.86-1.78)| 1.28 (0.78-2.05)
02:07 (8.5) | (16.1) | (19.5) | (11.9) | (11.9) | (5.1) | (27.1) p=0.557 p=0.495 p=0.243 p=0.312

(n=127)

02:07- 8 15 24 19 16 8 30 4.8 (0.0-7.6) 1.28 (0.92-1.78) | 1.15(0.80-1.65)| 1.02 (0.61-1.64)
07:58 (6.7) | (12.5) | (20.0) | (15.8) | (13.3) | (6.7) | (25.0) p=0.245 p=0.152 p=0.453 p=0.947

(n=131)

Data are mean (IQR) or n (%)Scores on the modified Rankin scale range from 0 to 6, with 0
indicating no symptoms, 1 no clinically significant disability, 2 slight disability, 3 moderate disability,
4 moderately severe disability, 5 severe disability, and 6 death. Distribution of scores at 90 days for

EVT start times in the overall trial populatioThe utility-weighted modified Rankin scale ranges

from O (death) to 10 (no symptoms or disabilitf)he measurement of effect was a cumulative
logistic-regression odds ratio (shift analysi€jontrolling for age, symptom onset-to-EVT start time,

age, National Institutes of Health Stroke Scale score, modified treatment in cerebral ischemia score,
and pre-stroke modified Rankin Scale score.
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Table 5: Efficacy outcomes

Total 08:0C- 10:2C- 11:34- 12:4C- 13:37- 14:41- 15:5E- 17:15- 18:5E- 20:55- 22:57- 02:07- P
10:20 11:34 12:40 13:37 14:41 15:55 17:15 18:55 20:55 22:57 02:07 07:58 value
(n=127) | (n=127) | (n=127) | (n=127) | (n=127) | (n=127) | (n=127) | (n=127) | (n=127) | (n=127) | (n=127) | (n=131)
mTIC] 2 0.0682
3 734/1526| 51 62 66 62 61 60 62 55 58 72 55 70
(48.1) (40.2) (48.8) (52.0) (48.8) (48.0) (48.0) (48.8) (43.3) (45.7) (56.7) (43.3) (53.4)
2 528/1526| 58 43 37 37 45 50 41 46 37 36 52 38
(34.6) (45.7) (33.9) (29.1) (29.1) (35.4) (40.0) (32.3) (36.2) (29.1) (28.4) (40.9) (29.0)
0-2a 264/1526| 18 22 24 20 21 15 24 26 32 19 20 23
(17.3) (14.2) (17.3) (18.9) (15.8) (16.5) (12.0) (18.9) (20.5) (25.2) (15.0) (15.8) (17.6)
SICHP 118/1476| 5(4.1) | 10(7.9)| 9(7.3) | 8(6.7) | 10(8.3)| 9(7.3) | 13 7(56) | 9(76) | 10(8.2)| 10(8.1) | 18 0.374
(8.0) (10.5) (14.3)
EVT start-to- | 58.0 (29- | 56.1 59.9 65.9 60 (34- | 57.7 55.4 58.9 52.0 52.0 50.4 59.7 57.8 0.282
recanalization | 75) (25-80) | (31-75) | (30-90) | 72) (31-74) | (30-68) | (27-81) | (29-67) | (29-67) | (25-65) | (28-80) | (30-86)
time (min)®

Data are mean (IQR) or n (¥¥Modified Thrombolysis in Cerebral Ischemia (mTICI) score: 2b or 3
indicates successful reperfusiSSymptomatic intercranial hemorrhage (sICHIVT=endovascular

therapy
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