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Time loss??

Increased Cost ??

Overcrowded? ?
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Alberta Stroke Program Early CT Score
(ASPECTS) X a7 h6ULE"? ?

C: caudate M1: anterior MCA cortex
L: lentiform M2: MCA cortex lateral to insular ribbon
I: insular ribbon M3: posterior MCA cortex

IC: internal capsule M4~6: immediately superior to M1, M2, and M3, rostral to basal ganglia
W: deep white matter

Fig. 2 ASPECTS
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fZsdh 37: 347-351, 2015  https://www.jstage.jst.go.jp/article/jstroke/37/5/37_10298/_pdf
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Time to treatment with endovascular thrombectomy and outcomes from ischemic stroke :A Meta-analysis
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JAMA | Original Investigation

Effect of Direct Transportation to Thrombectomy-Capable Center
vs Local Stroke Center on Neurological Outcomes in Patients
With Suspected Large-Vessel Occlusion Stroke in Nonurban Areas

The RACECAT Randomized Clinical Trial

JAMA May 10, 2022
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When: March 2017 to June 2020

Where: Catalonia Spain
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® | ocal- SC

® Thrombectomy ready centers
@ EVI-SC

SC:stroke center
EVT: endovascular thrombectomy
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RACE: Rapid Arterial Occlusion Evaluation Scale



RACE: Rapid Arterial Occlusion
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Evaluation Scale

Facial palsy Absent (]
Mild +1
Moderate to severe +2

Arm motor impairment Normal to mild 0
Moderate +1
Severe +2

Leg motor impairment Normal to mild 0
Moderate +1
Severe +2

Head and gaze deviation Absent 0 Present +1

Hemiparesis
To evaluate for agnosia (left hemiparesis) vs
aphasia (right hemiparesis)

Left Right

Result:

Please fill out required fields.

https://www.mdcalc.com/rapid-arterial-occlusion-evaluation-race-scale-stroke



ELVO screen : emergent large vessel occlusion screen
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What:

The RACECAT LY A KN —

(Transfer to the Closest Local Stroke Center vs Direct Transfer to Endovascular Stroke Center of Acute Stroke Patients
With Suspected Large Vessel Occlusion in the Catalan Territory) trial

Strategy 1: MMIEEUNEENHEKR B WEEDEFREZY ¥ —\EKD
ZORRICIF. 2TV, MmigEIEED K 5 fEERA\Rix

Strategy 2: B#EMiEEYEENHED Y T —\ED

/ \ / N\ Blinded
EMS NEUROLOGIST

ON CALL A/ LOCAL-SC end-point:

n

EVT‘

candidates ‘ Centralized
telephone
interview:
RandoAmization EVT-SC mRS 90 days
pp
? , PAFEMAG

« !
Temporal Cluster Design: | INFORMED
Patients assigned according to a i CONSENT
Predefined Blinded Randomized Schedule
2 arms 1:1 ratio

Data collection:
Trial within cohorts design (TwiCs)

(Catalan Code Stroke registry)
Stratified by:

territory (metropolitan vs. provincial area) https://aquas.gencat.cat/ca/ambits/real-world-
. data-lab/registre-cicat/resultats/
week day (working vs. weekend day)



HOW:

The RACECAT LY A k1 —

(Transfer to the Closest Local Stroke Center vs Direct Transfer to Endovascular Stroke Center of Acute Stroke Patients
With Suspected Large Vessel Occlusion in the Catalan Territory) trial

primary outcomeld. OY X7« v 7 [B)E%Z LT
YU TNTA X RILTIRBWERBELEHTITH4N  EFE

(Stata version 12.0; StataCorp) and with R version 4.1 (R Foundation)



result

Figure 1. Participant Flow Through the RACECAT Trial

7475 Adults with EMS stroke code
activation in the field

5421 Not considered for eligibility
3286 RACE Scale score <42
1282 Estimated time from symptom onset or last

—> known time well to arrival at thrombectomy

center >7 h or mRS score >2
536 No RACE Scale evaluation
317 No contact with on-call neurologist

2054 Assessed for eligibility

<1401 Random

izedD

653 Excluded
131 Reevaluation of RACE Scale?
100 Estimated time from symptom onset or last known
time well to arrival at thrombectomy center >7 h
91 Prestroke mRS score >2

—> 72 Clinical instability

47 Enrollment app unavailable or nonfunctional
23 Suspected stroke mimic
22 Unavailable for follow-up
1 Relative denied transfer
166 Unknown reasons

688 Randomized to transport to thrombectomy-
capable center
636 Transported to thrombectomy-capable center
52 Transported to local stroke center
26 Medical reasons
26 Other reasons

'

713 Randomized to transport to local stroke center
698 Transported to local stroke center
15 Transported to thrombectomy-capable center
7 Medical reasons
8 Other reasons

l

679 Included in as-randomized analysis
9 Excluded (informed consent denied on hospital arrival)

482 Included in primary efficacy analysis (target population)©
197 Excluded
141 Intracranial hemorrhage
56 Stroke mimic

688 Included in safety analysis

690 Included in as-randomized analysis
23 Excluded (informed consent denied on hospital arrival)

467 Included in primary efficacy analysis (target population)©
233 Excluded
173 Intracranial hemorrhage
50 Stroke mimic

713 Included in safety analysis




Table 1. Participant Characteristics and Workflow Measures®

Target population® As-randomized population®
Thrombectomy-capable center Local stroke center Thrombectomy-capable center Local stroke center
Characteristics (n =482) (n =467) (n =679) (n = 690)
Age, median (IQR), y 77 (67-84) 76 (66-84) 76 (66-84) 74 (64-83)
Sex, No. (%)
Female 219(45.4) 209 (44.8) 293 (43.2) 308 (44.6)
Male 263 (54.6) 258 (55.2) 386 (56.8) 382 (55.4)
Travel time >60 min 270(56.0) 254 (54.4) 376 (55.4) 378 (54.8)
to a thrombectomy-capable
center, No. (%)
Medical history, No. (%)
Hypertension 352(73.5) 331(72.4) 478 (71.3) 476 (70.4)
Dyslipidemia 238(49.7) 212 (46.4) 316 (47.2) 314 (46.4)
Diabetes 122 (25.5) 105 (23.0) 172 (25.7) 166 (24.6)
Atrial fibrillation 120(25.1) 129(28.2) 159 (23.7) 170(25.1)
Prestroke anticoagulation 90 (18.8) 82 (17.9) 121(18.1) 118 (17.5)
treatment
Ischemic stroke or TIA 86 (18.0) 75(16.4) 118 (17.6) 103 (15.2)
Coronary heart disease 83 (17.3) 65 (14.2) 100(14.9) 81(12.0)
Smoking 70 (14.6) 67 (14.7) 98 (14.6) 94(13.9)
Peripheral vasculopathy 24 (5.0) 15(3.3) 31(4.6) 22(3.3)
Prestroke modified Rankin Scale 435(90.3) 426 (91.2) 618 (91.0) 636(92.2)

score 0-2, No. (%)4



RACE Scale®

Median (IQR) score 7.0 (6.0-8.0) 7.0(6.0-8.0) 7.0(6.0-8.0) 7.0(6.0-8.0)

Score of 5-7, No. (%) 314(65.3) 297 (63.6) 463 (68.3) 463 (67.1)

Score of 8-9, No. (%) 167 (34.7) 170 (36.4) 215(31.7) 227 (32.9)
NIHSS score at hospital arrival, 16 (9-20) 16 (11-21) 17.0(11.0-21.0) 17.0(11.0-21.0)
median (IQR)'

Blood pressure at first hospital arrival,
median (IQR), mm Hg

Systolic 151(133-170) 150(134-171) 153 (133-175) 153 (136-175)
Diastolic 82 (72-93) 82 (71-93) 83 (72-95) 84 (72-97)
Glucose level at hospital arrival, 126 (108-156) 124 (108-152) 129 (109-162) 129 (109-160)
median (IQR), mg/dL
Wake-up stroke or unknown time 137 (28.6) 112 (24.5) 176 (26.3) 161 (23.8)
since stroke onset, No. (%)
Clinical diagnosis
on computed tomography
at hospital arrival, No. (%)
Ischemic stroke 470(97.5) 450 (96.4) 470(69.2) 450 (65.2)
TIA 12 (2.5) 17 (3.6) 12 (1.8) 17 (2.5)
Intracranial hemorrhage 141 (20.8) 173 (25.1)

Stroke mimic 56 (8.2) 50(7.2)



Large-vessel occlusion detected
at first hospital, No. (%)

Yes 333(69.1) 198 (43.4)
No 138(25.9) 62 (13.3)
No determination 11(2.3) 207 (44.3)

Large-vessel occlusion detected
at any hospital, No. (%)

Yes 333(69.1) 303 (64.9)
No 137 (28.4) 116 (24.8)
No determination 12 (2.5) 48 (10.3)
Time from stroke onset 67 (44-164) 59 (40-111) 68 (45-148) 56 (42-126)

to randomization,
median (IQR), min

Time from randomization 61 (35-86) 21(13-32) 59 (35-85) 22 (14-33)
to first hospital arrival,
median (IQR), min




Target population®

As-randomized population®

Thrombectomy-capable center Local stroke center Thrombectomy-capable center Local stroke center
Characteristics (n =482) (n =467) (n =679) (n = 690)
Time from stroke onset 142 (100-231) 88 (61-145) 140 (99-216) 91 (64-155)
to first hospital arrival,
median (IQR), min
Time from stroke onset 370(76.8) 403 (86.3)| 535 (78.8) 592 (85.8)
to first hospital arrival
<4 h, No. (%)
Transferred to thrombectomy-capable 302 (64.6)
center, No. (%)
Time from arrival to discharge 78 (63-97)
at referral hospital
(calculated in patients transferred),
median (IQR), min
Time from arrival at first hospital 30 (22-40) 33 (25-48)
to intravenous alteplase administration,
median (IQR), min
Time from thrombectomy-capable 71 (49-97) 43 (32-59)

center arrival to groin puncture,
median (IQR), min



Figure 2. Distribution of Global Disability at 90 Daysin Prespedified Populations

[A] Patients with ischemic stroke or TIA (primary analysis)

Thrombectomy-capable 7 I

cemer (n-4g7) | 108 | 118 | 108 —
Local stroke center ' ‘

esgn |0 | 1 [us _

0 0 20 30 4 S0 6 70 8 90 100

Patients, %

[c] Patients with hemorrhagic stroke
0.8 _21

Thrombectomy-capable
center (n=141)

Local stroke center ||
(n=173)

Patients, %

mRS score

o1 0213 04 Ws Ws

Population as randomized

Thrombectomy-capable

center (n=679) 9.6
Local stroke center
neeso) D | 96 | 104
0 0 20 30 4 S0 6 70 & 9 100
Patients, %
[p] Patients with stroke mimic?
18
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s ) 214 | 107 | 162 . | | |
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(2250 2 | u |8 | 16
0 0 20 30 4 50 6 70 & 9 100
Patients, %

Distribution of modified Rankin Scale (mRS) scores at 90 days in prespecified subgroups of patients initially
transported to a thrombectomy-capable stroke center vs alocal stroke center who were evaluated by
telephoneinterview with blinded investigators. See Figure 3 footnote b for description of mRSscores.

Scores of 5 and 6 were combined for the analysis. Effects are reported below as common odds ratios (ORs) for
better outcome, adjusted by stratifying factors, age, and Rapid Arterial Occlusion Evaluation (RACE) Scale score,
for each specific population. Thelocal stroke center group was the reference category. Datain the shaded boxes
are percentage of patients. Panel A, Primary outcome in the target population, which includes patients with

ischemic stroke or transient ischemic attack (TIA)/averted stroke (adjusted common OR, 1.03; 95%Cl, 0.812-129).

Panels B-D show secondary planned analyses. Panel B, Population as randomized (adjusted common OR, 1.05;
95% Cl, 0.86-1.27). Panel C, patients with intracranial hemorrhage (adjusted common OR, 0.72; 95% Cl,
0.44-1.18). Panel D, patients with stroke mimic (adjusted common OR, 0.90; 95% Cl, 0.44-1.85).

?Final diagnoses for patients with stroke mimic included epileptic seizure (n = 39), functional disorder (n = 25),
delirium (n = 9), subdural hemorrhage (n = 8), migraine (n = 7), intracranial tumor (n = 5), and cardiovascular
syncope (n = 5). Diagnosis was not reported in 8 patients (7%).




Table 2. Primary and Secondary Efficacy Outcomes and Safety Outcomes®

Thrombectomy-capable Local Absolute difference Unadjusted ORor HR  Adjusted OR or HR
Outcomes center stroke center (95% CI) (95% Cl) (95% ClI)
Primary efficacy outcome
(target population)
Modified Rankin Scale score 3(2-5)[n=482] 3(2-5)[n =467] OR, 0.99(0.78-1.24) OR, 1.03(0.82-1.29)

at 90 d, median (IQR)



Table 2. Primary and Secondary Efficacy Outcomes and Safety Outcomes?®

Thrombectomy-capable Local Absolute difference Unadjusted ORor HR  Adjusted OR or HR
Outcomes center stroke center (95% CI) (95% CI) (95% CI)
Secondary efficacy outcomes
Modified Rankin Scale score 4(2-6) [n =679] 4(2-6) [n = 690] OR, 1.00(0.83-1.21) OR, 1.05(0.86-1.27)

at 90 d in as-randomized population,
median (IQR)

Modified Rankin Scale score
at 90 d in patients with
intracranial hemorrhage,
median (IQR)

Treatment with intravenous alteplase
in target population, No./total (%)

Treatment with thrombectomy
in target population, No./total (%)

Time from symptom onset

to intravenous alteplase
administration in target population,
median (IQR), min®

Time from symptom onset
to groin puncture

in target population,
median (IQR), min®

Dramatic early favorable response
in target population, No./total (%)

5(4-6) [n=141]

229/482 (47.5)
235/482 (48.8)

155 (120-195)

214 (172-330)

115/482 (23.9)

5(4-6) [n=173]

282/467 (60.4)
184/467 (39.4)

120 (89-168)

270 (215-347)

134/467 (28.7)

-12.9(-19.2t0 -6.6)
10.1(3.8t0 16.5)

34.5 (22 to 45)

-56 (-72 to -29)

-4.8(-10.4t00.7)

OR, 0.67 (0.42-1.07)

OR, 0.59 (0.45-0.70)

OR, 1.46 (1.13-1.89)

OR, 0.77 (0.58-1.04)

OR, 0.72 (0.44-1.18)

OR, 0.76 (0.55-1.02)

Safety outcomes (safety population)®
Mortality at 90 d, No./total (%)

Mortality at 90 d in patients
with intracranial hemorrhage,
No./total (%)

Clinical worsening requiring intubation
during transfer, No./total (%)

Clinical worsening at 24 h,
No./total (%)

188/688 (27.3)
69/142 (48.6)

7/688 (1.0)

208/688 (30.2)

194/713(27.2)
72/182(39.6)

5/713(0.7)

217/713 (30.4)

0.1(-0.4t00.4)
7.2(-3.7t018.3)

0.3(-0.6t01.2)

0.2(-0.4t00.5)

HR, 0.99 (0.81-1.22)
HR, 1.30 (0.92-1.82)

OR, 1.45 (0.46-4.61)

OR, 0.99 (0.78-1.24)

HR, 0.96 (0.78-1.18)
HR, 1.21 (0.86-1.70)

OR, 1.52 (0.49-4.77)

OR, 0.99 (0.79-1.23)
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selection bias

Exclusion criteria
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information bias

MmizENEEDHFED Y —DEEMDEEEICDWTIEAEA?!

RAREF

BT U



NARZHE

LBtsetting
HERARIELIED ., —RbEPEY 57—

Y714 XD ULRED TWELD
SEIDFERNSIOHEDOMRSRAAFICEDNBWVWC EEZD L,
EBHEDEEYovercrowdedFzHEZ 3 &
AJRE/RFR D YR CCTIREZ R < fTL\
304 LI CERRBEHR M EE (XA 3025 TEB LS ICE#T 2 E BLWH7?!



take home message
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