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Evaluate / update
Structured information to receiving team
Transportation means
Specific in-route treatment protocols for stroke

GPS  - Apps - chats
Mobile video conference 

Useful information to be provided by EMS

• Age / gender / baseline disability status

• Time from onset / onset unknown

• GCS (if altered)

• Prehospital severity scale

• Relevant past medical history

• Anticoagulation / recent surgery / contraindications for tPA

• Blood pressure

• Glycemia

• ESTIMATED TIME OF ARRIVAL

Promote preHosp Alert
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Pre-admit/register patient before arrival

• Patient registration

• Request necessary procedures in the system before arrival: CT / Blood test …

ACUTE 
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B

Total sample: 1401 patients
(949 ischemic stroke – target population)

Recruited over 3 years 

Primary Stroke Center

Telestroke Center

Endovascular Stroke Center

Local Stroke Center

150’ máximum transfer time

>30’ to 
EVT

Network characteristics and aplicability elsewhere



Onset to first center: median 88min (61-145)

Onset to first center: median 142 (100-231) min

<4 hours: 86.3%

<4 hours: 76.3%

Complications: 31 (4.6%)
Intubation:  2 (0.3%)

Complications: 70 (10.4%)
Intubation:  7 (1%)

EVT candidates
302/467 ischemic 

Strokes 

(64.7%)

Onset to randomization: 67 min

Onset to randomization: 59 
min

Local-SC
Arm

(n=713)

EVT-SC
Arm

(n=688)

A

B

(Admitted on time for iv-tPA)

78 (63-97) 
min

DIDO

(Admitted on time for iv-tPA)

Results



The power of prehospital scales

Diagnostic at first hospital Median NIHSS: 17 (11-21)

Large Vessel Occlusion Local-SC EVT-SC

Total n 467 482

LVO + n (%) 303 (64.9%) 333 (69.1%)

LVO - n (%) 116 (24.8%) 137 (28.4%)

Not evaluated n (%) 48 (10.3%) 12 (2.5%)

Missing n 0 0

All included patients: confirmed LVO+ 46%

All ischemic patients: confirmed LVO+ 67%

IschemicStroke 67.7%

Al located intervention

Local-SC EVT-SC

Initial diagnostic (ITT population) n 690 679

Ischemic Stroke n (%) 450 ( 65.2%) 470 ( 69.2%)

TIA n (%) 17 (  2.5%) 12 (  1.8%)

ICH n (%) 165 ( 23.9%) 137 ( 20.2%)

SAH n (%) 8 (  1.2%) 4 (  0.6%)

Mimic n (%) 50 (  7.2%) 56 (  8.2%)

Missing n 0 0

All included patients

Hemorrhagic Stroke 25.%

RACE>4



Proportion of patients receiving iv-tPA or EVT (modified ITT population)

Allocated intervention
Local-SC

(n=467)

EVT-SC

(n=482) p value

Patients receiving iv-tPA 282 (60.4%) 229 (47.5%) <0.001

Patients receiving EVT 184 (40.9%) 235 (50.0%) 0.003
EVT (EVTp) 57 ( 12.7%) 113 ( 24.0%)

Both (iv-tPA + EVT) 127 ( 28.2%) 122 ( 26.0%)

Time from symptom onset to iv-tPA administration and groin puncture (modified ITT population) 

Allocation intervention

Local-SC EVT-SC p value

iv-tPA (alone or followed by EVT) n=282 n=229

Time from symptom onset to iv-tPA (min)* 120 (89, 168) 155 (120, 195) <0.001

Door to needle (min)* 33 (25, 48) 30 (22, 40) NS

EVT (with or without previous iv-tPA) n=184 n=235

Time from symptom onset to groin puncture 

(min)*
270 (215, 347.5) 214  (172, 230)

<0.001

Door to groin (min)* 43.0 (32.0, 59.0) 71.5 (49.5, 97.5) <0.001*median (Q1,Q3)

Results. Acces to reperfusión treatments



Primary efficacy outcome: mRS at 90 days in the mITT (ischemic stroke patients)

n=482

n=467

9,0%

10,8%

12,0%

11,8%

11,8%

10,8%

19,5%

17,2%

12,0%

12,0%

35,8%

37,3%

0% 20% 40% 60% 80% 100%

0 1 2 3 4 5 or 6mRS at 90 days

EVT-SC

Proportion of patients in the modified ITT population (%)

LOCAL-SC

1OR adjusted for stratified factors, age and RACE

OR

(EVT vs. Local)
IC95%

Odds ratio
1

adjusted 1.029 0.818, 1.295

Odds ratio unadjusted 0.990 0.789, 1.243

Results: Outcome. Effect on disability.



Safety outcome: Mortality in ALL patients
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Results: Outcome. Safety



SAFETY outcome: Mortality only ICH patients
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Results: Outcome. ICH Safety concerns



The power of iv.tPA

Randomized
n= 1401

Ischemic
n=467

Ischemic
n=482

confirmed LVO
n=198 

42%  of ischemic

confirmed LVO
n=333 

69% of ischemic 

Transfer to LOCAL-SC
n=713

Transfer to EVT-SC
n=688

13.3% NO LVO

44.3% not determined (CTA not done)

28.4% NO LVO
2.3% not determined

EVT
n=184 

39% of ischemic

EVT 
n=235 

49% of ischemic

TRANSFER TO EVT-SC

iv-tPA recanalization
18% of confirmed LVO

56min delay

Perez de la Ossa
ISC 2021
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Patients with confirmed LVO at the 1rst center
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Patients with confirmed LVO at the 1rst center
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Influence of time on initial transfer decision

Potential 
iv.tPA candidates

2021 García-Tornel (in-press)

n=333

iv-tPA? iv-tPA

Initial transfer to:



Impact of Initial relative Transfer time

Adjusted by age and RACE scale

Estimated Transfer time to EVT from initial location
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Initial transfer to:



Patients treated with EVT

Transfer to 
Local-SC
n=184

Direct transfer to 
EVT-SC
n=235

NIHSS baseline 19 (15, 21) 18 (14, 21)

TICI 2b-3 83.2% 85.9%

Transfer time  to 1rst center 21 (13, 32) 61 (35, 86)

Door to needle (iv-tPA) 33 (25, 48) 30 (22, 40)

DIDO 78 (63, 97) NA

Door to EVT access 43 (32, 59) 71 (49, 97)

Onset to EVT access 270 (215, 347) 214  (172, 230)

Time in minutes: median (IQR)

STRATIS
100’

RACECAT
56’

78 (63-97) 
min

DIDO

Influence of efficient multilevel coordination



Patients treated with EVT
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Efficient coordination: impact of Day / Night
García-Tornel ESOC 2021

iv-tPA

8:00            20:00

EVT



iv-

tPA



EVT

DIDO

60
60





Admission

24 h

DOOR TO PUNCTURE TIME



mRS 0-2

Mortality



overall
median 87’

Median onset-to-puncture time was 230 minutes (IQR, 170-305)
Median door-to-puncture time was 87 minutes (IQR, 62-116)

In hospital workflow: 38% of total onset-to puncture

Direct admission

Transfer from Primary SC

6756 patients

Objective

Objective



SCREENING on Arrival: NIHSS + neuro assessment



Avoid & skip ERPromote preHosp Alert

iv-tPA bolus in CT



0 5 min1 2 3 4

DIRECT TRANSFER TO ANGIO-SUITE







Key Performance Indicators in Catalan Centers 2016-2020

Olivé-Gadea, 2021. in press

Impact of collective motivation on a populational level



Olivé-Gadea, 2021. in press

iv-

tPA EVT

Impact of collective motivation on a populational level
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Primary Stroke Center

Telestroke Center

Endovascular Stroke Center

Local Stroke Center

Future regional organizational options

Predominant adoption of a Mothership model might lead to loose expertise and motivation at local-SC
with no overall proven clinical benefit.



A

B

Primary Stroke Center

Telestroke Center

Endovascular Stroke Center

Local Stroke Center

REDUCE
DIDO<60´

Workflow OptimizationPackage:
- Motivation training to teams
- Iv-TNK Vs iv-TPA ?
- Shared communicationApp

DIDO
78 (63-97) min

TEAM work, shared objectives
Predominant Drip&Ship



ACUTE 
STROKEThe key to success is efficient 24/7 coordination
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