
ERA Update
Andrew M. Demchuk MD FRCPC
Director, Calgary Stroke Program

Deputy Department Head, Dept Clinical Neurosciences
HSF Chair in Stroke Research

Professor, Depts of Clinical Neurosciences and Radiology
Cumming School of Medicine

University of Calgary



Disclosure Slide
• I have not received an honorarium from Hoffman LaRoche

(licensure of tPA) but have received honorarium from Medtronic 
(supplier of SOLITAIRE FR stentriever) for CME events

• No stocks or direct investments with pharmaceutical or device 
companies involved in stroke

• Co-founder/shareholder Quikflo Health start-up (acute stroke 
software)

• Several clinical trial responsibilities:
• IMS-3- Exec committee, CT core lab PI  
• ESCAPE- Neuro-PI
• REVASCAT- CT core lab co-PI
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Improve Timely Access











Many MFR and EMS trained
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LVO populations to develop better access

• Metro area patients- EMS activation
• Small urban area patients- EMS activation
• Rural patients- EMS activation
• Walk-in/private vehicle- no EMS activation
• In hospital stroke
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Non linear analysis of OTR (TICI 2b/3) by outcome 

More excellent outcomes 
if ultraearly reperfusion
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Workflow metrics direct vs transfer



Baseline Characteristics Differed by 
Time Window of Randomization

30-120 mins 121-240 mins 241-360 mins >360 mins

N 194 657 352 79

Age 68.7 66.5 65.8 64.5

Sex (female) 53.1% 46.0% 44.7% 53.2%

NIHSS 17.2 17.0 16.5 16.1

Direct (vs transfer) 97.9% 75.5% 37.8% 66.7%

IV tPA 85.6% 89.0% 86.9% 45.6%

Location

ICA 32.1% 21.8% 16.2% 21.8%

M1 62.2% 70.2% 76.2% 71.8%

ASPECTS 9.0 8.4 7.8 8.0

2018-06-20 HERMES Collaboration 22



Metro: CSC near     Small Urban: PSC near    Rural

CSC





Metro Zone-CSC near/not severe

LAMS <4 go to nearest 
stroke centre       or 

Westlock

CSC
PSC



Metro Zone-CSC near/severe stroke

LAMS >4 go to CSC

Bypassing closer PSCs

Westlock

CSC
PSC







UAH Outperformed FMC in Jan and Feb 2018!
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angio
EVT

Comprehensive stroke centre   
30-60-90 DTN DTGP DTR rule

CTA

tPA bolus to groin puncture 
<30 min

Door to tPA bolus 
<30 min

groin puncture 
to first reperfusion

<30 min



Median Door to needles close to target



Site 2015 2016 2017
UAH Door-to-Puncture 101 min 106 min 104 min

90th Percentile 125 min 148 min 154 min
FMC Door-to-Puncture 62 min 54 min 59 min

90th Percentile 180 min 111 min 129 min

Median Door to punctures





LVO populations to develop better access

• Metro area patients- EMS activation
• Small urban area patients- EMS activation
• Rural patients- EMS activation
• Walk-in/private vehicle- no EMS activation
• In hospital stroke
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• Primary Stroke Centres 
• Geographically challenged areas
• Telestroke capability to hub CSC
• CT/CTA 24/7
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Harmonized Provincial CT/CTA Protocol
• No wait for creatinine philosophy. CTA not performed in 

what scenario?
• Noncontrast CT non-helical “point and shoot” versus 

helical  acquisition to optimize EIC detection
• Noncontrast CT which includes thin section CT for 

hyperdense sign length determination
• CTA neck and head 0.625 mm source images
• CTA 23 mm thick MIPs
• Multiphase CTA (2 additional movements of gantry) 1 mSV

additional radiation
• Multiphase CTA thick section (23 mm) MIPs of all three 

phases
• Thick section coronal neck and thick section coronals and 

sagittal MIPs
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CT head (thin slices)
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QuICR registry Jan 2015 to 
Jan 2018. 

79 patients that were 
transported from a PSC for 
EVT in Alberta. 

67% received EVT.

The median DIDO time was 
100min and the median DNT 
time was 47min. 

Faster DNT correlated with 
faster DIDO times 
(r2=0.188,p=0.0004).

Greater distance correlated 
with longer DIDO times 
(r2=0.168,p=0.0001).

DIDO Times are terrible currently!



DIDO Times in Alberta



DTN DIDO Correlation



Door to CT scanner  <10 min

DTN <30 min/ DIDO <45 min
Keep on EMS stretcher and bring EMS team to scan!
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NCCT prep/scanning time <5 min
Keep on EMS stretcher and bring EMS team to scan!
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NCCT prep/scanning time <5 min

CTA

NCCT to tPA decision via 
telestroke <10 min 
mix/prep for  bolus <5 min

Door to CT scanner  <10 min

CTA reformatting time <5 min

All images to decision <10 min

DTN <30 min/ DIDO <45 min

Same EMS team and
stretcher out door!

Door in door out <45 minutes

Door to needle <30 minutes 54

Keep on the CT table for immediate CTA!

Keep on EMS stretcher and bring EMS team to scan!

Prep for CSC <10 min



LVO populations to develop better access

• Metro area patients- EMS activation
• Small urban area patients- EMS activation
• Rural patients- EMS activation
• Walk-in/private vehicle- no EMS activation
• In hospital stroke



PSC or CSC?
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Lots of factors to consider? 

Hemiplegic- no mvt
arm or leg?

Helicopter available?
Weather?

Transport times to PSC vs CSC?

Last seen normal?
tPA ineligible?

Clinically worsening?
ICH?

Premorbid      
status?

Should ambulance 
rendezvous with 

helicopter?
PSC operational?

DECISION!
GO! Gaze deviation?



Rural Zone (PSC far and CSC far) 
LAMSS >4 triggers communication pathway



Rural Zone (PSC far and CSC far) 
3 way rural field consultation



Rural Field Consultation 

Stroke team at stentsville are you on the call?
Crew 39 here. We have an 81 yr old male 

with stroke sx

We are now 
leaving scene

in Hamletville

Airway,
Breathing ok

• EMS at scene
• Stroke Neurology
• Transport/Medical control physician



Rural Field Consultation 

10-4 Crew 39

DECISION!
GO! 

• EMS at scene
• Stroke Neurology
• Transport/Medical control physician

Transport physician
are you on call?

I wonder where 
Hamletville is?



Rural Field Consultation • EMS at scene
• Stroke Neurology
• Transport/Medical control physician

Yes I am here. 
PSC Townsville 35 min by ground in 
current weather/traffic.

Confirmed CSC    
Stentsville 70 min ETA

using ambulance   
rendezvous 

with helicopter 



Rural Field Consultation • EMS at scene
• Stroke Neurology
• Transport/Medical control physician

Now to remember stroke centre metrics
PSC Townsville DTN 60 min, DIDO 120 min
CSC Stentsville DTN 25 min
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LVO populations to create faster EVT access for

• Metro area patients- EMS activation
• Small urban area patients- EMS activation
• Rural patients- EMS activation
• Walk-in/private vehicle- no EMS activation
• In hospital stroke





Non-EMS Activated 
Non-Stroke Centre Arrival



RAAPID team to walk 
a triage nurse 

through LAMSS scoring



Non-EMS Activated 
Non-Stroke Centre Arrival



Non Stroke Centre Consultation

We are here at Villageville hospital, 
LAMSS 4    right face droop 
no mvt right arm, no right grip

Last normal 
2 hours ago

Old stroke with  
right side 
weakness

• Non stroke centre ED
• Stroke Neurology
• Transport/Medical control physician



5 Stroke Scenarios of EVT eligible patients

• Metro area patients- EMS activation
• Small urban area patients- EMS activation
• Rural patients- EMS activation
• Walk-in/private vehicle- no EMS activation
• In hospital stroke



Thank-you for your attention!

Email: ademchuk@ucalgary.ca


