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Objectives:

1. Background: Why triage in stroke?

2. Describe the Acute Stroke Bypass 
(Redirection) Protocol Pilot in the Champlain 
LHIN

3. Share outcomes from the pilot

4. Describe lessons learned and next steps

Why Triage in Stroke?
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MI and STEMI As A Stroke Comparison
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Stroke: 
Similar 

Pathology
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TIA/Minor Stroke Large Vessel Occlusion (LVO)

Menon et al, JAMA, 2018

Stroke: No ECG.  No Troponins.  Clinical Triage.
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TIA/Minor Stroke Large Vessel Occlusion (LVO)
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What Is the Screen We Are 
Talking About?
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Transport Algorithm
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0 – 6 hours Stroke?

First Step 
Does Not 
Change: 

Is It a 
Stroke?
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Transport Algorithm
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0 – 6 hours LVO?Stroke?
Yes Yes

EVT Centre

Primary 
Centre

No

What Does 
This Mean 
Clinically?
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Canadian Heart and Stroke Website

LVO Patients Generally Look Like This: 

LVO Scales: Triage Not Diagnosis

12
J NeuroIntervent Surg 2015;0;1-5.doi10.1136
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Prehospital 
Scales for Large 
Vessel Occlusion

• Evidence for benefits of rapid thrombectomy in patients 
with acute ischemic stroke (AIS) is challenging 
prehospital systems. 1

• Although endovascular treatment (EVT) works only for a 
minority of patients, healthcare systems cannot afford 
to miss suitable candidates anymore. 1

• Recent figures show eligibility of ≈25% for thrombolysis 
and ≈10% for EVT in all AIS arriving at the hospital 
within 24 hours.2

• Many prehospital systems use simple descriptive terms 
for patient selection that include a maximal delay since 
last proof of good health, a potentially disabling 
neurological deficit, absence of a major preexisting 
handicap, and absence of initial seizures. 1

• If we are adding to the limited number of labor-
intensive endovascular facilities, the need for effective 
clinical prehospital criteria to identify EVT-eligible 
patients will persist for a long time. 1

1. Stroke. 2017;48:247-249. DOI: 10.1161/STROKEAHA.116.015511.
2. Stroke. 2016;47:1844–1849. DOI: 10.1161/STROKEAHA.115.012577.

What If You Are Not Triaged as LVO Positive?

• All stroke patients should receive care in accordance with Canadian 
Best Practice Recommendations
• Stroke Units are a priority across Ontario

• Patients presenting acutely with stroke symptoms should be 
evaluated urgently for appropriate treatment
• This includes medical treatment (thrombolysis) and other medical approaches

15
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Champlain Redirection Protocol 
Experience

1
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In Champlain…

• Agreement among key stakeholders to design a 
regional system to ensure equitable, timely access 
to Endovascular Treatment (EVT)*

• System change needed to consider the following:

• Safe and timely access to treatment for 
patient

• Identification of large vessel occlusions in the 
field by paramedics

• Capacity and resource demands at Regional 
Stroke Centre

• Evaluation of the impact on patient, practice 
and system outcomes 17

*EVT only available at Regional Stroke Centre (TOH-Civic Campus)

Acute Stroke Bypass Protocol Development Timeline

2016/17

Anticipated Prompt Card 
Changes

• Discussions with CRSN and CESN re-started to 
address timeline on upcoming changes to Prompt 
Card and expansion of treatment window
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CRSN and CESN
• Discussion of changes to provincial  

acute stroke prompt card & in-field 
triage tools for paramedics

01

2017/18

CESN Decision
• Agreement with all stakeholders to move 

forward with LAMS and changes to Acute 
Stroke Bypass Protocol in Champlain 
(January 11, 2018)

• MOH Prompt Card change to 6 hours 
treatment window (March 1, 2018)
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2018/19

Acute Stroke Working Group
• Protocol development and design 
• Intervention mapping with paramedic services
• 15 metrics developed to monitor systems impact on practice, 

services and RSC
• LVO tool selection re-visited with PS (June 2018)
• E-learning module development
• Form development with iMedic for bypass pilot
• MOU distributed for signature (Sept 18, 2018)
• Memo from CRSN and RPPEO Medical Directors to stakeholders 

outlining change
• CRSN developed e-Learning module launch (Nov 1, 2018)
• Go-Live with bypass (Dec 1, 2018)

04

2019/20

05

Data Review and Analysis
• Data sharing agreement with RPPEO (January 2019)
• Case review of acute strokes on bypass to RSC for EVT, using 15 

metrics
• Interim data shared with all involved parties (April – May 2019)
• Interim feedback shared with front-line paramedics via LMS 

(May 2019)

Q1 Q2 Q3 Q4Q1 Q2 Q3 Q4Q1 Q2 Q3 Q4Q1 Q2 Q3 Q4

Data Analysis & Feedback Mechanism

• Phase 2 of data analysis for pilot (July 2019)
• Develop and implement timely feedback mechanism to provide 

paramedics with case specific outcomes
• Communication of pilot finding with stakeholders
• Agreement with stakeholders of next steps and ongoing 

practices
• Communication from Medical Directors (CRSN & RPPEO) of 

outcomes of pilot and next steps 
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18



2/27/2020

7

Partnership & 
Collaboration
• Education

• Communication

• LAMS implementation

• Development of evaluation framework

• Data collection
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Partnership & 
Collaboration
• Communication

• Education

• Engagement
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MOU

Communication 
(face-to face, site specific 

discussions)

Repatriation agreement & 
expectations

21
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What is the 
Acute Stroke 

Bypass 
(Redirection) 

Protocol?

22

Transport Algorithm: Champlain

23

0 – 6 hours
LAMS 

≥ 4
Stroke?

Yes Yes
EVT Centre

Primary 
Centre

No

24
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Intervention Mapping of Indicators

04

Development of Evaluation Framework

Education and 
Practice

• Development of the Acute 
Stroke Bypass Protocol e-
learning module (authored 
and produced in house via 
Articulate Storyline 
software)

• Development of Acute 
Stroke Bypass form with 
Interdev

26

https://crsn.ca/en/

Acute Stroke 
Bypass Protocol
Resources

https://crsn.ca/en/
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• Integration into existing education approach
• CRSN investment into e-learning development
• Visible presence of paramedics in e-learning module
• Paramedic Services ongoing involvement – content and resource development (LAMS 

pocket card) 04

Ongoing 
Communication

• Partnership between Champlain Regional 
Stroke Network and Champlain Emergency 
Service Network

• Quarterly updates to key stakeholders

• Interim evaluation with internal stakeholders 
(@ 3 months)

• Key messages shared with front-line 
paramedics (mid-point of pilot) 

What happened?

3
0
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103 cases
transported on 

bypass or re-direct
(Dec 1, 2018 – June 30, 2019)

Acute Stroke Bypass Protocol launched December 1, 2018*

31

Confidential

Protocol Highlights

Average total 
transport time = 38 

minutes

96% of cases <6 
hour last seen 

normal

97/103 cases arrived 
at RSC under 4.5 hours

*6 cases activated 911 beyond   
4 hours from LSN

29% cases with no 
documented LAMS 

score

Alignment of LAMS 
score ≥4 and NIHSS 
(neurology scale)

Median time from 
arrival at RSC to 

time of CT scan = 
21 minutes

33
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103 cases
LAMS ≥4

= 42

TOH-CC is NOT the standard 
destination (re-direct) = 23

EVT (+/- tPA) = 6

tPA only = 5

No treatment = 12

TOH-CC is standard 
destination = 19

NIHSS >4 = 34

NIHSS ≤4 = 3

NIHSS Unknown/NA = 5

Average NIHSS = 12

EVT only = 1

EVT & tPA = 6

tPA only = 4

No treatment = 6

Case Overview with LAMS ≥4

34

Confidential

103 cases
LAMS <4

= 30

TOH-CC is NOT the standard 
destination (re-direct) = 4

Received stroke treatment = 0

Admitted at TOH = 2

TOH-CC is standard destination 
= 26

NIHSS >4 = 6

NIHSS ≤4 = 11

NIHSS Unknown/NA = 13

Average NIHSS = 3

EVT only = 1

tPA only = 3

No treatment = 26

Case Overview with LAMS <4
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Confidential

103 cases
LAMS not documented/not 

applicable = 31

TOH-CC is NOT the standard 
destination (re-direct) = 9 

No stroke treatment = 6

tPA only = 2

Unknown = 1

No admission = 2

Admitted = 6

Unknown =1

TOH-CC is standard 
destination = 22

No stroke code called at RSC 
= 13 cases

NIHSS >4 = 11 cases

EVT only = 0

EVT & tPA = 2

tPA only = 7

No treatment = 21

Case Overview with No LAMS 

36
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Transported to DSC on 
stroke protocol = 4

Case 1: Pilot protocol 
not yet launched 

Case 2:  No LAMS 
identified (Bleed 

transferred to RSC)

Case 3: Protocol 
launched, LAMS =2, 
transfer to RSC for 

tertiary care 

Case 4: Protocol 
launched, LSN 

unknown, LAMS 5 

Patients transported to District 
Stroke Centre (DSC) then to 
Regional Stroke Centre (RSC)

37
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Acute Stroke Bypass & Redirection Protocol Pilot: Methodology
Champlain Regional Stroke Network

Hailey Pettem, Ivanette Hargreaves, Mathieu Grenier, Louis Rathier, Wayne Markell, Jeff Carss, Travis Mellema, Richard Dionne, Michael Nolan, Benjamin De Mendonca, 
Lisa McDonnell, Grant Stotts

Background

Conclusions & Next Steps
• Transition project from the concept of a pilot to a standard of care
• Develop and implement real-time feedback loop with paramedics (Fall 2019).
• Ongoing dissemination of pilot findings with stakeholders. 
• Continue to monitor appropriateness of cases bypasses/redirected to Regional 

Stroke Centre.

Acknowledgements
• Champlain Emergency Service Network
• Regional Paramedic Partners
• Regional Paramedic Program of Eastern Ontario

Process & Evaluation Design 
• Design of Acute Stroke Bypass & Redirection Protocol by task group including 

an immediate repatriation agreement for non-eligible EVT patients back to 
original destination with stroke care.

• Signed Memorandum of Understanding with Paramedic Services, Regional 
Stroke Centre and Telestroke Centres.

• Intervention process mapping exercise and development of 15 indicators.
• Data sharing agreement with RPPEO to collect metrics for 15 indicators. 

ResultsMethods

Methods

Implementation 
& Evaluation 

(Nov 2018 – Jun 
2019)

Process & 
Evaluation 
Design (Feb 
2018 – Oct 

2018)

Partnership & 
Engagement 

(Jan 2017 – Jan 
2018)

Implementation & Evaluation
• CRSN investment in e-learning software and the development of an learning 

module for paramedic services.
• Integration into existing educational platform used by paramedic services.
• E-learning module supplemented by paramedic in-services, LAMS resource 

card shared with services and available via Ontario Provincial Clinical 
Guidelines app.

• Formal communication with all stakeholders from CRSN & RPPEO Medical 
Directors.

• At three months, an interim analysis of pilot completed to ensure no harm to 
patients and/or system impact - shared with stakeholders and key messages 
with front-line paramedics. 

• Identification of Endovascular Therapy (EVT) candidates requires collaborative 
efforts with paramedics to facilitate rapid triage and assessment promoting 
access to EVT.

• In the Champlain region, The Ottawa Hospital – Civic Campus (TOH-CC), the 
Regional Stroke Centre, is the only designated EVT centre.  

• This process was required to support implementation of revisions to the 
provincial paramedic “Acute Stroke Bypass Protocol” with an increase to the 
“last seen normal” window from 4.5 to 6.0 hours in regions with EVT available 
for direct transfer to the Regional Stroke Centre at TOH-CC.

Project Objective:
• To provide timely access to EVT for patients through the development of a 

bypass and redirection protocol using an infield stroke severity screening tool by 
paramedics.

• To evaluate the system and patient level impacts of the bypass and redirection 
protocol.

Partnership & Engagement
• Strong partnership developed between the Champlain Regional Stroke Network 

(CRSN) and the Champlain Emergency Service Network (CESN).
• Selection of validated large vessel occlusion (LVO) tool with regional 

stakeholders – Los Angeles Motor Scale (LAMS).
• Task group formed to design process, education and evaluation framework 

included Paramedic Services, Regional Stroke Centre, Telestroke Centres, 
Regional Paramedic Program of Eastern Ontario (RPPEO).

No patients missed 
treatment during 

transport on bypass or 
redirection

•84% completion 
rate of paramedic e-

learning module

•Variability in LAMS 
score 

documentation (29% 
did not have 

documented LAMS 
score)

•Rapid transfer of 
patient to RSC 

(median = 38 mins)

No patients required 
transport from DSC 
for EVT during the 

pilot

•19% of cases 
redirected with 

LAMS ≥4 received 
EVT and/or tPA

No patients were 
deemed medically 

appropriate for 
immediate 

repatriation during 
the pilot

Conclusions

39
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Key Messages

• Successful completion rate of LAMS education with 
paramedics

• Consistent alignment with LVO tool (LAMS) and neurology 
assessment (NIHSS)

• Paramedics appropriately bypassed or re-directed based 
upon protocol in majority of cases

• No cases were appropriate for immediate repatriation back 
to Telestroke Centre 

• Ongoing monitoring and evaluation of change

• Agreement by 5 Paramedic Services to make LAMS score on 
e-PCR Acute Stroke Bypass form a mandatory field

40

Next Steps:

Champlain 
transitioning  
to a standard 
of care
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