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Stroke Care in Ontario 2020/21

8 days **

Median time from acute 
admission to inpatient 
rehabilitation

*There is currently no data available for outpatient rehabilitation and secondary prevention clinic.
** 2020/21 Q2 (YTD)  

PATIENT OUTCOMES 

7% of stroke/TIA patients were readmitted within 30 days
12% of stroke/TIA patients died within 30 days
6%** of stroke patients were admitted to long-term care within 1-year post discharge

STROKE IS A MEDICAL EMERGENCY STROKE UNIT CARE IMPROVES OUTCOMES

REHABILITATION OPTIMIZES RECOVERY STROKE JOURNEY CONTINUES AFTER DISCHARGE

TIME IS BRAIN 

31%**

of patients accessed inpatient 
rehabilitation 

• 69 minutes per day of inpatient therapy 
was received per patient (Target: 180 
minutes)

14%

of ischemic stroke patients received 
hyperacute therapy

11% tPA (tissue plasminogen activator) 
(Target: >12%)
• 44 minutes median door-to-needle 

time (Target: <30 minutes)

6% EVT (Endovascular therapy)

1.46 per 1000 population

are admitted for acute 
stroke/TIA

41 hospitals in Ontario have a 
stroke unit

56% of stroke patients treated on a 
stroke unit (Target: >75%)

56 days **

Average number of days spent at home in 
the first 90 days after stroke

39%** received home-based 
rehabilitation*
• 9** median number of visits

75% of patients aged 65 and older with 
atrial fibrillation filled a prescription for 
anticoagulant therapy within 90 days of 
acute care discharge*

66%

of stroke/TIA patients arrived at 
the emergency department by 
ambulance

81% of patients were referred to 
secondary prevention services 
after discharge from the 
emergency department*

SECONDARY PREVENTION OF STROKE OCCURS ACROSS THE CARE CONTINUUM



Stroke Care in South East 2020/21

9 days **      (ON 8.0)

Median time from acute 
admission to inpatient 
rehabilitation

*There is currently no data available for outpatient rehabilitation and secondary prevention clinic.
** 2020/21 Q2 (YTD)  

PATIENT OUTCOMES – SE rates each similar or improved from last FY
6.2%  of stroke/TIA patients were readmitted within 30 days (ON 6.6%)
11.3%  of stroke/TIA patients died within 30 days (ON 12.1%)
8.2%** of stroke patients were admitted to long-term care within 1-year post discharge (ON 6.3%)

STROKE IS A MEDICAL EMERGENCY STROKE UNIT CARE IMPROVES OUTCOMES

REHABILITATION OPTIMIZES RECOVERY STROKE JOURNEY CONTINUES AFTER DISCHARGE

TIME IS BRAIN 

26.2%**           

of patients accessed inpatient 
rehabilitation 

75 minutes per day of inpatient 
therapy was received per patient 
(Target: 180 minutes)

19.9%
(ON 14.1%)

of ischemic stroke patients received 
hyperacute therapy

14.8% tPA (tissue plasminogen 
activator) (Target: >12%)
31 minutes median door-to-needle 
time (Target: <30 minutes)

6.9% EVT (Endovascular therapy)

1.81 per 1000 population 

are admitted for acute 
stroke/TIA

41 hospitals in Ontario have a 
stroke unit

79.1%     (ON 56.1%) of stroke 
patients treated on a stroke unit 
(Target: >75%)

57.2 days **       (ON 56.4)

Average number of days spent at 
home in the first 90 days after stroke

66.4%** received home-based 
rehabilitation*
12** median number of visits

76.6%    (ON 74.9%) of patients aged 
65 and older with atrial fibrillation 
filled a prescription for anticoagulant 
therapy within 90 days of acute care 
discharge*

68.6% 
(ON 66.2%)

of stroke/TIA patients arrived 
at the emergency department 
by ambulance

84.0%     (ON 81.4%) of
patients were referred to 
secondary prevention services 
after discharge from the 
emergency department*

SECONDARY PREVENTION OF STROKE OCCURS ACROSS THE CARE CONTINUUM

NOTE: Arrow indicates how SE is trending from last FY report – improvement 
indicated by upward green arrow; worsening by downward red arrow

(ON 1.46)

(ON 10.5%)

(ON 44.0)

(ON5.8%)

(ON 68.9%)

(ON 31.4%) 

(ON 38.6%)

(ON 9.0)
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Chapter 1: Prevention and Public Awareness of Stroke and TIA in Ontario
Indicator 1.1: Standardized Stroke and TIA Admission Rate to Acute Inpatient Care (per 1,000), 
FY 2020/21

Indicator Description:
The population rate of admission to hospital for stroke & transient ischemic attack (TIA) reflects several factors including the effectiveness of primary and 
secondary prevention efforts such as control of hypertension and smoking cessation programs. The cohort for this indicator is the Ontario adult population 
in the Registered Persons Database (RPDB). Ontario and LHIN performance are directly standardized to the 2020 RPDB population age and sex profile.  

Interpretation Consideration:
Desired directionality is lower. There was very little movement in the Ontario rate between fiscal years 2016 to 2019, however in fiscal year 2020, there 

was a noticeable decrease. During the early stages in the pandemic, the number of ED visits for stroke decreased4, which may account for some of the 

decrease in admissions for stroke. Only the first (index) stroke in each fiscal year is included. Factors that may contribute to the LHIN variation observed 

may be reflective of geographic nuances with respect to social determinants health and health resource equity.
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1-5 Standardized Ambulance arrival rate for stroke and TIA visits to the 
Emergency Department - FY 2020-21

South East 68%
up from 63% last report



1-5 Standardized 
Ambulance Arrival 

Rate by Sub 
Region

Kingston

Quinte

Rural FLA

Rural 
Hastings

LL&G
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Chapter 2: Hyperacute Care Access and Outcomes for Ischemic Stroke
Indicator 2.1.1: Standardized Hyperacute Treatment Rate (tPA and/or EVT), FY 2020/21

Indicator Description:
This indicator measures the rate of ischemic stroke patients who received hyperacute therapy which includes endovascular thrombectomy (EVT) and/or 
tissue plasminogen activator (tPA). The indicator is standardized for type II stroke diagnosis (i.e., in-hospital stroke) and whether ischemic stroke was the 
MRDx. 

0%

5%

10%

15%

20%

25%

2016 2017 2018 2019 2020

St
an

d
ar

d
iz

ed
 H

yp
e

ra
cu

te
 

Tr
ea

tm
en

t 
R

at
e 

(%
)

Fiscal Year

Hyperacute Treatment Rate Provincial Benchmark

0%
5%

10%
15%
20%
25%

ES
C

SW W
W

H
N

H
B

C
W

M
H TC

C
e

n
t

C
E SE

C
h

am
p

N
SM N

E

N
W

St
an

d
ar

d
iz

ed
 H

yp
er

ac
u

te
 

Tr
ea

tm
en

t 
R

at
e 

(%
),

 F
Y

 
2

0
2

0
/2

1

Patient LHIN

Hyperacute Treatment Rate Ontario Rate

0%

2%

4%

6%

8%

10%

ES
C

SW W
W

H
N

H
B

C
W

M
H TC

C
e

n
t

C
E SE

C
h

am
p

N
SM N

E

N
W

O
n

ta
ri

o

EV
T 

Tr
ea

tm
en

t 
R

at
e 

(%
),

 F
Y

 
2

0
2

0
/2

1

Patient LHIN

0%
2%
4%
6%
8%

10%
12%
14%
16%
18%
20%

St
an

d
ar

d
iz

ed
 T

re
at

m
en

t 
R

at
e 

(%
),

 F
Y

 2
0

2
0

/2
1

Patient LHIN

tPA Treatment Rate Ontario Rate Target >12%

SE further Increased to 

>7% in 2021-22

tPA alone - FY 2020-21

EVT alone - FY 2020-21



11

Chapter 2: Hyperacute Care Access and Outcomes for Ischemic Stroke
Indicator 2.2: Median Door-to-Needle Time for tPA Treatment (mins), FY 2020/21 – Hospital Level

Indicator Description:
The time, in minutes, between a stroke patient’s emergency department (ED) door time and the time thrombolysis with tissue plasminogen activator (tPA) 

was administered is referred to as door-to-needle (DTN) time. The target median door to needle time is 30 minutes.3

Interpretation Consideration:
Desired directionality is lower. Start of the ED door time is defined as ED triage or ED registration time (which ever comes first). KHSC-G was the only 
hospital that achieved target time. Median door-to-needle time ranges from 28 minutes (KHSC–G) to 130 minutes (WOHS-E). Hospitals should be 
reviewing their processes of care to drive quality improvement on access to this time dependent treatment. Refer to Appendix B for hospital 
abbreviations. 
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Chapter 3: Acute Care Access and Outcomes for Stroke and TIA
Indicator 3.1: Designated Stroke Unit Rate for Stroke/TIA Acute Patients, FY 2020/21 – Hospital Level
Indicator Description:
This indicator measures the proportion of stroke/TIA patients treated in a designated stroke unit for any part of their index (first) admission. Target 
is >75%3
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Chapter 3: Acute Care Access and Outcomes for Stroke and TIA
Indicator 3.3: Standardized 30-Day All-Cause Mortality Rate of Stroke and TIA Admissions to Acute Care, 
FY 2020/21
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Lower mortality is 

associated with ≥75% 

Stroke Unit utilization. 

Efforts continue to 

sustain Stroke Unit 

utilization. 

Most recent quarter 
shows Brockville now 
above 90%!!



SEO ASP Activations KHSC/QHC
by Fiscal Year

2021- 22 – 994 stroke protocol activations at QHC and KHSC

Includes 118 In-hospital stroke protocol activations 

Note re In-hospital activations:

• similar to last year at 121 but up from 2019-20 at 78 

• 85 at KGH – 7 treated (1 tPA + 6 EVT); 33 at QHC – 7 tPA

FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 FY2007 FY2008 FY2009 FY2010 FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018 FY2019 FY2020 FY2021 FY2022

QHC 0 0 0 0 0 0 0 0 0 0 36 154 202 166 189 213 231 250 338 330 349 388

KGH 165 179 159 167 211 172 167 253 240 252 231 223 218 267 297 330 331 415 452 591 584 606

0

200

400

600

800

1000

1200

QHC

KGH

Total of 994

activations 

across  SE 



Growth in EVT rates; RAPID imaging contributes to patient selection 

Median Door-to Needle (DTN) times: 

2021-2022 KGH 27 mins; QHC 44 mins and still improving 

Key factors: pre-notification; stay on paramedic stretcher to CT; tPA in CT suite 

KHSC/QHC tPA and EVT Volumes 
by Fiscal Year – unique patients
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FY 2021-22

Increase in EVT 

to 76 cases

Decrease in 

thrombolysisNOTE: This graph shows volumes by unique patients –
i.e. those who receive both EVT at KHSC and tPA

at either KHSC or QHC: counted once, shown in green



Regional Paramedic Program for Eastern Ontario 

Stroke Report - Calendar Year 2021

with thanks to

Base Hospital Program, The Ottawa Hospital
Bill Hughes, Quality Reviewer
Yiping Ma, Analyst
James Bowen, EMS Coordinator
Benjamin de Mendonca, Manager, Quality & Patient Safety

and

All Paramedic Services



All Stroke Patients by Paramedic Service x 10 yrs
Data Source: RPPEO Stroke Report CY 2021

Decrease could be 

COVID effect? 

RPPEO is looking into 

the data anomaly. 

This reflects those 

where paramedic 

recorded problem 

code of stroke/TIA.



ALL Stroke Calls by Local Area  over past 

10 years Data Source: RPPEO CY2021 Stroke Report

COVID effect 

in CY 2021?



ASP Stroke Protocol Patients by Paramedic Service x 10 yrs
Data Source: RPPEO Stroke Report CY 2021



Stroke Protocol Calls by Area 

over past 10 years Data Source: RPPEO CY2021 Stroke Report

Hastings Quinte -135

Frontenac -159

Leeds & Grenville - 100

Lanark - 62

Lennox & Addington - 47

Prince Edward - 27

COVID effect 

in CY 2021?



2020

ASP stroke calls 

by  service

N=599

ACUTE STROKE PROTOCOL  (ASP) PATIENTS IN 2021 (N=534)
BY RESPONDING PARAMEDIC SERVICE

Data Source: RPPEO 2021 Stroke Report

Frontenac 
Paramedic Service

141
24%

Hastings-Quinte 
Paramedic Service

210
35%

Lanark County 
Paramedic Service

86
14%

Leeds-Grenville 
Paramedic Service

99
17%

Lennox & 
Addington 
Paramedic 

Services
63

10%

2021

ASP stroke calls 

by  service

N=534





% STROKE PATIENTS TRANSPORTED IN EACH COUNTY WHO MET ACUTE STROKE PROTOCOL

Data Source: RPPEO 2021 Stroke Report
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Ontario Telestroke
Report 

2020-21  
South East Indicators

Released 2022





NOTE: This DTN is for 

cases requiring  telestroke





KHSC EVT Current Outcomes



CorHealth Ontario EVT Report

FY 2021-22 – Q1, Q2 (April to Sept)

Kingston Ontario

16.7%

7.6%



KHSC EVT Current Outcomes
Target*: 46% with 90 day Modified Rankin Scale (MRS) score of ≤ 2 (minimal to no disability)                  

*based on Hermes Meta-Analysis 

Over 250 anterior and 15 posterior cases to March 31, 2022

Most recent analysis FY 2021-22 :
72 anterior, 4 posterior circulation cases completed 
ongoing growth from last fiscal
 Geographic distribution: HPE – 24; KFLA – 32 (5 from L&A); LLG – 18; 2 out of region 
 36 female/40 male

For the 71 anterior cases – using Best MRS score – some still improving
 3171 (43.7%) with minimal to no disability MRS </= 2
 22/71 (31%) with moderate disability
 9/71 (12.7%) with severe disability 
 9/71 (12.7%) mortality 
Times: 13 min D to CT; 23 min DTN; 39 min D to Groin puncture, 57 min D to Reperfusion 

27 cases treated between 6 and 24 hours in FY 2021-22
 24 Anterior cases & 3 Post cases: HPE - 10; KFLA - 8 (4 L&A); LLG – 8; 1 other region
 Disability Outcomes: 

 12/27 (44.4%) minimal to no disability 
 8/27 (29.6% moderate disability
 1/27 (3.7%) severe disability
 6/27 (22.2%) mortality – provincial mortality rate for ALL cases is 20% 



STROKE ACR REVIEW: DATA QUALITY CONSIDERATIONS

898 calls for service were reviewed  
Between January 1, 2021 and December 31, 2021

The review focused on four things:
1. To determine if the patient was managed under the Acute 

Stroke Protocol

2. Validate the symptom onset/ last seen normal time, if it 

was documented

3. Determine the closest hospital, and if it was bypassed

4. Determine the reasons why patients met, or didn’t meet 

the Acute Stroke Protocol



STROKE ACR REVIEW - THEMES

1. “Time of Occurrence” documentation not standard

2. Stroke assessment documentation not standard
Stroke assessment findings (facial assessment, extremity 

assessment, speech assessment, last seen normal) were not 

consistently documented in the physical exam sections.

3. Specialty Transport Code not used (55% of the 

time)



STROKE ACR REVIEW - RECOMMENDATIONS

1. Define expectations of symptom assessment, last seen 

normal time, and disposition decision documentation 

(“bundle of care”).

2. Systematic review of stroke assessments and quality of 

care. 

3. Develop QA KPIs for stroke assessment, stroke bypass, 

and stroke care. 

4. Create ongoing CQI program around stroke management. 



Paramedic Prompt Card 
Revised BLS 3.3 launch Jan 2021
“LAMS” Large Vessel Occlusion 

Screening Tool 
now in Use by Paramedic Services

ED Walk-in Protocols 
revised in 2019-20 in use in EDs up to 

24-hours post stroke onset
“ACT-FAST” screening tools

Large Vessel Occlusion Screening Tools 







Reminder: Sample USED by ED STAFF

in Brockville, Perth & Smiths Falls, 

Napanee and HDH



Sample Poster USED by ED STAFF

in Bancroft, Picton and Trenton



CorHealth Ontario LAMS Survey Results

• 26 Surveys were received representing all 55 Paramedic Service Providers 
listed on the Ontario Paramedic Association’s website

• Most providers are completing the LAMS tool but communication and 
documentation appears to be inconsistent within and across providers.

• Most regions are NOT using LAMS to change EMS transport destinations
• Challenges:

• Inconsistent use and documentation
• Education and training 
• LAMS in use by paramedics, ACT FAST in use by EDs
• Unclear messaging and expectations on how to report (score + or -)
• ED uses ACT Fast up to 24 hours, EMS only using LAMs up to 6 hours
• Discrepancy in how transfers are actioned in 6 to 24 hours (CTAS 2 / Code 4 etc)



Recommendations from CorHealth Hyperacute Task 
Group – for continued consideration with EHRAB*
*Emergency Health Regulatory and Accountability Branch

• Use terminology of “LVO +/-” vs actual score when communicating with 
CACC, ACS and/or hospital

• Use LAMS as a secondary screen for all probable stroke presenting 
within 24 hours, and if LAMS positive, classify as CTAS 2, and alert 
hospital “LVO positive” regardless of destination

• Rationale: All probable strokes are treated with urgency up to 6 hours 
regardless of LVO status but urgency is also needed for LVO positive 
patients after 6 hours given they may be eligible for EVT

• Any feedback on these ideas?



• AcT Research Trial – Dr Jin
Randomized Controlled Trial of TNK vs tPA for all eligible for thrombolysis
RESULTS: TNK is non-inferior to tPA; TNK a reasonable alternative to tPA in acute 
ischemic stroke
Next steps: awaiting publication and revision of best practice guidelines; not yet 
approved by Health Canada

• Endovascular coiling of cerebral aneurysms: KHSC designation
• Ruptured coiling for those with subarachnoid haemorrhage has been underway; 

program growth over last 2 years
• Elective Coiling also now well established 
• Patients no longer need to be transferred to Toronto or Ottawa for coiling

• EVT: Others may refer to KHSC for EVT
• Campbellford (> 6 hours) 
• James Bay Coast (back up for Sudbury) – small volumes

Other Updates - NEW!!



• Importance of pre-notification
• Call ahead - provide ED with patient name/DOB if possible
• Inform ED of estimated time of arrival – if delayed, let them know
• Inform if patient is “LVO positive or negative”

• IV starts en route

• Documentation of ASP: onset time – LSN; stroke assessment; special transport 
code; reasons why met / did not meet ASP

• Encourage public awareness of FAST, especially during COVID-19

• Contacts:
Regional Stroke Director, Cally Martin
cally.martin@kingstonhsc.ca
Regional Stroke Best Practice Coordinator, Colleen Murphy
colleen.murphy@kingstonhsc.ca
Quinte Health Care Stroke Resource Nurse, Melissa Roblin
MRoblin@QHC.on.ca

Final Reminders!!

mailto:cally.martin@kingstonhsc.ca
mailto:colleen.murphy@kingstonhsc.ca
mailto:MRoblin@QHC.on.ca


www.strokenetworkseo.ca

http://www.strokenetworkseo.ca/

