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MITIGATION OF BIAS

• Content developed as part of this program are based on best practice 
guidelines and authoritative recommendations including:

1.  Canadian Stroke Best Practice Recommendations for Acute Stroke 2022
2.  Canadian Stroke Best Practice Recommendations: Telestroke update 2017
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LEARNING OBJECTIVES

• Review organized stroke care in BC
• Review current best practice guidelines for acute stroke
• Review role of neuroimaging 
• Review access to telehealth
• Discuss strategies to reduce disparities in stroke care



Stroke in Canada

• One stroke every 5 minutes
• 4th leading cause of death
• Most common cause of major 

adult-acquired disability
• A leading cause of dementia
• 14,000 deaths/year 
• 110,000 strokes annually
• 880,000 Canadians living with 

stroke
• Most expensive diagnosis/case



Urban-rural Differences in Stroke Care/Outcomes
 Individuals in rural areas are likely to have worse stroke risk factor 

profiles

 Individuals in rural areas are likely to have higher incidence stroke rates

 Rural populations  have comparatively limited access to acute stroke 
care services than their urban counterparts

 Service delivery in rural areas is variable, time elements are challenging



Urban-rural Differences in Stroke Care/Outcomes
 The existing gap between rural and urban acute stroke management 

has widened in recent years due to rapid advances in urban-tested 
interventions for acute stroke

 Access to neuroimaging and advanced neuroimaging may be limited or 
absent

 Access  to advanced stroke care is challenging due to time and distance



12

CASE 

 19 yo first nations single mother, lives 40 minutes outside of 
Prince George.

 Mechanical MV for rheumatic heart disease.  On warfarin
 09:30 symptom onset
 11:10 arrives at UHNBC
 Examination:  Aphasic, right hemiplegia, eye deviation, visual 

field cut, NIHSS 23 
 11:45 CT scan performed – small early infarct changes 

(ASPECTS 8/10) , no ICH
 INR 1.6



Case



Case



National Institute of  Heath Stroke Scale (NIHSS)

Abbreviated neurological exam targeted for stroke 
Easily adequate to other non-cooperative patients for 
neurological assessment 

0 No stroke symptoms

1-4 Mild stroke

5-15 Moderate stroke

16-20 Moderate to severe stroke

21-42 Severe stroke
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POLL QUESTION

What is the optimal care for this patient?
• Option 1:  Admit for general and supportive care, no 

thrombolysis
• Option 2:  IV thrombolysis with tPA, admit
• Option 3:  No thrombolytic treatment but arrange for 

immediate transfer for higher level of care
• Option 4:  Telestroke for advice regarding thrombolysis, 

eligibility for EVT,  and LOL possible transfer
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POLL QUESTION 2
Referring to the concept of “Time is Brain”, which of the 
following statements is true?

a) 1.9 million neurons are destroyed each minute during a large 
ischemic stroke

b) Organized stroke care and prompt treatment with IV thrombolysis 
can restore flow and improve functional outcomes

c) Early treatment with IV thrombolysis reduces death and disability 
at 90 days

d) Target median door to needle time recommendation is 30 minutes
e) All of the above



Case – clinical features
“Cortical Features”: 

Aphasia (Wernicke’s/Broca’s Areas)
Gaze deficit (Frontal Eye Fields)
Visual field deficits (optic radiation in temporal and parietal lobes)

Right sided weakness (Left pre-central gyrus) 

Localization: Left MCA, proximal occlusion

LARGE VESSEL OCCLUSION
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Case



Improve equity and access for Stroke Care
 Education – patients, health care providers, administrators, MOH
 Best Practice Guidelines
 Stroke pathways – “ HOT stroke” or code stroke protocols
 Improve access to technology- CT and advanced imaging protocols
 Organized/Regionalized Stroke Care Systems
 Telestroke
 Transfer protocols



UBC Neurology Curriculum
https://xkcd.com/1775/



FAST- VAN
A clinical tool to identify Large Vessel Occlusion

Visual

Aphasia

Neglect



Time is Brain
In typical large vessel stroke: 1.9 million 
neurons and 14 billion synapses are lost per 
minute prior to treatment. 

The Canadian best practice guidelines 
recommend median Door-to-Needle time 
(time from hospital triage to IV tPA
administration) of  under 30 min and a CT-
to-Intra-arterial thrombectomy time of  under 
60 min. 

< 4.5 Hours for IV tPA (up to 9 
hours with appropriately selected patient 
using perfusion imaging)

6+ Hours for IA therapies (up to 
24 hours for carefully selected patients 
using perfusion imaging)



• Early treatment with IV thrombolysis 
reduced death and disability at 90 days

• Advantages to using TNK
• Bolus only, no time need to set up infusion 

pump
• Weight band dosing, easier to determine 

dose per patient
• Nursing not needed for transport of stable 

patients, can transfer patients more quickly 
to Comprehensive Stroke Centers

Thrombolysis- Time Relationship

Emberson et al., 2014
https://www.thelancet.com/action/showPdf?pii=S0140-
6736%2814%2960584-5

https://www.thelancet.com/action/showPdf?pii=S0140-6736%2814%2960584-5


Geo



IV Thrombolysis
Indications: Acute stroke <4.5h from symptom onset, age >18 years
Contraindications: 
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Urban Non-EVT Catchment and Rural Settings



Stroke Care Capabilities by Site: Locations and Services
Vancouver/Richmond Community of Care

Last Updated: April 2018

UBC 
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Urban Ambulance Stroke Bypass Protocols  
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Pemberton 

Stroke Care Capabilities by Site: Locations and Services
Coastal Community of Care

Last Updated: April 2018

Squamish

Whistler
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Air Ambulance for Acute Stroke



Urban-rural Differences in Stroke Care/Outcomes
 Stroke Management/Best Practice
 Acute management
 Antiplatelet therapy
 Thrombolysis –tPA/TNK
 Endovascular Thrombectomy (EVT)
 Stroke Unit Care 



Canadian Stroke Best Practice Recommendations 



Canadian Stroke Best Practice Recommendations 

1. Stroke awareness, recognition, response
 FAST – Face, Arms, Speech, Time
 FAST-VAN  - adds visual field, aphasia, neglect. (BCEHS and ER)
 Call 911

2. Triage and initial diagnostic evaluation
 Patients presenting within 48 hours are at highest risk for recurrent events
 Stroke Activation – Hot Stroke Protocol
 Urgent brain and vascular imaging – CT, CTA, CTP, or MRI, MRA
 SSBC has standardized imaging packages – CT, multiphase CTA,  CTP(if available)
 Blood work – CBC, INR, aPTT, Cr, GFR, glucose, A1C, lipid panel

3. Cardiac studies
 EKG, Holter, 
 Echo – not required for all patients



Canadian Stroke Best Practice Recommendations 
Antiplatelet Therapy 

 All patients not already on APT should be treated with at least 160 mg 
of ASA as a one time loading dose after brain imaging (strong 
recommendation, high level of evidence)

 If thrombolysis is being given, avoid APT for first 24 hours, then scan
 For patients with acute high risk TIAs or minor non-cardioembolic  

strokes, who are not at high risk of bleeding , dual APT (DAPT) therapy
 ASA 162 mg followed by ASA 81 mg daily  plus clopidogrel 300-600 mg followed 

by 75 mg daily for 3 weeks
 Or ASA as above plus ticagrelor 180 mg loading dose followed by ticagrelor 90 

mg BID for 30 days

 Patients not meeting criteria for DAPT should receive single APT either 
ASA or clopidogrel



Canadian Stroke Best Practice Recommendations 
Anticoagulation Therapy 

 All patients with TIA who have atrial fibrillation should receive OAC 
instead of APT ( strong recommendation, moderate quality evidence)

 Patients with stroke and atrial fibrillation should receive OAC instead 
of antiplatelet therapy (Strong recommendation, high quality evidence) 
with timing of initiation at the discretion of the physician based on 
patient specific factors including size of infarct (strong 
recommendation, moderate quality evidence)

 For patients with acute high risk TIAs or minor non-cardioembolic  
strokes, who are not at high risk of bleeding , dual APT (DAPT) therapy



Non-Contrast CT Head

ASPECT score-MCA
Caudate
Internal Capsule 
Lentiform Nucleus
Insula
M1
M2
M3
M4
M5
M6

Case courtesy of Dr Subash Thapa, Radiopaedia.org, rID: 40018
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• Loss of  grey-white 
differentiation

• Swelling with sulci 
effacement 

Early 
Infarct 
Changes
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POLL QUESTION 3

Tenecteplase (TNKase) as of July 2022 has 
been shown to be equivalent (non-inferior) to 
alteplase (Activase) for stroke treatment and 
has become the new standard of care.

1.True
2. False



Canadian Stroke Best Practice Recommendations 

1. Acute ischemic stroke < 6 hours
 Conventional time window for IV thrombolysis is 4.5 hours
 Conventional time window for EVT is 6 hours but extended up to 24 hours 

selectively based on clinical and radiographic features

2. tPA or TNK
 All eligible patients with disabling ischemic stroke who can receive thrombolysis 

within 4.5 hours of symptom onset time or LKW should be offered IV thrombolysis 
(Strong recommendation, High quality of evidence)

 Target median door-to-needle time of < 30 minutes, 90% should be < 60 minutes
 tPA (Alteplase) dose 0.9 mg/kg, maximum dose 90 mg, 10% as bolus, rest over 60
 Tenecteplase – dose of .25 mg/kg to a maximum of 25 mg, given as a 5 second 

bolus
 Consent issues – IV thrombolysis and EVT are considered standard of care, routine 

procedures for emergency consent apply.



Alteplase 
(tPA) 

introduced 
for AIS

Expanded 
treatment 
window

Exploring 
Tenecteplase 
(TNK) in AIS

Comparing 
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window 0-3h 
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2010-2019
Dose-defining 

trials
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difference in 

clinical or safety 
outcomes when 

comparing tPA to 
TNK

9 RCTs comparing 
tPA to TNK 

2022 ACT study 
complete

Canadian
stroke centers 
transitioning to 

TNK

Canadian Stroke 
Best Practice 

Guidelines 
Updated to 
include TNK



Comparing Thrombolytics Used 
in AIS
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Tenecteplase (TNK) Alteplase (tPA)
Eligibility Criteria No difference

Eligibility Time Window No difference 
Dose 0.25 mg/kg (max: 25 mg) 0.9 mg/kg (max: 90 mg)

Administration Single IV push dose over 5 seconds Bolus (10%) + Infusion (90%) over 60 min
Half Life ~20-24 mins ~5 mins

Rate of Complications No difference

Transport Impact Basic crew for transport
Immediate transport post bolus possible

Advanced crew required for transport with 
tPA infusion or transport delayed until post-
infusion if only basic crew available

Cost No difference

Monitoring and post-care No difference



• Tenecteplase dosing is 0.25mg/kg with max of 25mg 
but for ease of administration, weight bands are used

• TNK dose for stroke is not the same as dosing protocol for myocardial 
infarction

44

Patient Weight Tenecteplase Dose Tenecteplae Volume 
(5mg/mL)

Less than 40kg 0.25mg/kg- confirm with 
neurologist

40-49.9kg 12.5mg 2.5mL
50-59.9kg 15mg 3.0mL
60-69.9kg 17.5mg 3.5mL
70-79.9kg 20mg 4.0mL
80-89.9kg 22.5mg 4.5mL

90kg or more 25mg 5.0mL



• Tenecteplase and alteplase are identified as High-Alert 
Medications in the Regional Parenteral Manual 

• High-alert medications are medications that bear a 
heightened risk of causing significant harm when used in 
error. Although mistakes may or may not be more common 
with these drugs, the consequences of an error are 
devastating to patients

• Tenecteplase has all the same indications, contraindications, 
and post administration monitoring needs as alteplase (tPA)

High Alert Medication



Educational Videos:
Alberta Health Services 

Where can I go for more 
information?

Position Statement: 
SSBC 

Webinars:
TNK Past, Present and 
Future

For CSC members: 
Educational Resource 
(strokeconsortium.ca)

https://www.youtube.com/watch?v=Dkt-Fx-s-iM&list=PLJ9BuNrD9rClRQNU1kif-_n5hZm2dTzJM&index=1
http://www.phsa.ca/health-professionals/clinical-resources/stroke#Provincial--clinical--practice--guidelines
https://sevaro.com/webinars/tnk-past-present-future/?utm_medium=email&_hsmi=241904341&_hsenc=p2ANqtz-_aZBGND_5wI9tPM7jmeRG7RshrrnumICREQksNLLspBohy_T6p35-Se10Gy1UiHCPSdP5O0OZNKZxb01cmgMfj4e5PaQ&utm_content=241904341&utm_source=hs_email
https://strokeconsortium.ca/members/educational-resource/national-stroke-fellow-rounds-1/item/443


Guidelines

47
https://www.strokebestpractices.ca/recommendations/acute-stroke-management
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• Click to edit Master text styles
• Second level

• Third level
• Fourth level

• Fifth level

Credit: Alberta Health Service Thrombolysis Learning 
Module 
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INCLUSION CRITERIA FOR ENDOVASCULAR TREATMENT

1. Ischemic disabling stroke 
2. Proven, clinically relevant intra- or extracranial acute arterial 

occlusion that is amenable to EVT
3. Can be done with prior thrombolysis or not
4. Patients must qualify for imaging criteria 
5. Suitable premorbid criteria
6. Potential window up to 24 hours

Canadian Stroke Best Practice Recommendations 



VSP Telestroke Program
B R I N G I N G  A C U T E  
S T R O K E  C A R E  T O  
R E M O T E  A R E A

• Smithers
• UHNBC – Prince 

George
• Sunshine Coast
• Powell River
• Chilliwack
• White Rock



Canadian Stroke Best Practice -Telestroke 

1. Telestroke networks should be implemented to provide access to stroke 
expert consultations for hyperacute and acute stroke assessment, 
diagnosis and treatment including thrombolytic therapy and decision –
making for EVT

2. Telestroke modalities include videoconferencing and teleradiology
3. MRP remains the local physician.  Decision making is a consensus process
4. Ideally, referring physicians would be trained in the administration of the 

NIH Stroke Scale



Hyperacute TeleStroke Services 
Last Updated: April  2022
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VGH

HUB

Powell River 
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(PRGH) 
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(SH) 
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District 
Hospital
(Smithers)



Acute Stroke Care at VGH



VGH’s Role in Stroke Care 
• Stroke Neurologists 24/7 coverage – multiple service lines

• MRP for Neurology stroke ward – up to 35 patients
• MRP for Neurology stroke B ward – up to 8 patients
• Stroke consultation service – in-hospital and telestroke
• Stroke prevention clinic – 5 days a week

• Provide stroke care to all hospitals in VCH, NH and in Eastern FH.  

• Provide advance stroke care for VIHA, IHA.
• All EVT cases are performed by neuro-interventionalists
• Excellent vascular surgery services
• Excellent vascular neurosurgery services
• Subspecialty programs – Moyamoya, FMD, vasculopathies
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CASE #1 PROGRESSION

 19 year old – living on a rural reservation, lost her FD, poor 
compliance with INR testing

 VGH telestroke was contacted – recommended tPA and Priority 1 
transport “ Life or Limb”

 Arrived at VGH 6:30 hours post symptom onset
 Immediate re-imaging, MCA still occluded
 Successful “ single pass” thrombectomy
 Excellent recovery – full independence
 Now has NP
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CASE #1 KEY TAKEAWAYS

 Lack of patient awareness of stroke symptoms lead to delay
 Living in rural area, delayed arrival at tPA-enabled site
 Lack of family doctor resulted in poor INR supervision
 Good time elements at initial hospital
 Telestroke activation for tPA advice, transfer as ”LOL”, 

unusually rapid transfer
 EVT is a breakthrough therapy for large vessel occlusion



A N Y  Q U E S T I O N S ?Thank you
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• Canadian Stroke Best Practice Recommendations:” Acute 
Stroke Management, 7th Edition, Update 2022.  Canadian 
Journal of Neurological Sciences2024:51:1-31
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• Telemedical stroke care significantly improves patient 
outcome in rural areas. International Journal of Stroke 2024
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