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Objectives
1. Be aware of the new Risk Stratification paradigm and Management 

following minor stroke or TIA

2. Update on the role of dual antiplatelets following minor  stroke or TIA

3. Know the criteria required for Patent Foramen Ovale closure. 

4. Effectively manage lipids in the setting of ischemic stroke.

5. Understand the consequences of delay to Cartoid endarterectomy after a 
TIA/Minor stroke.







Introduction

• There are 62,000 strokes in Canada each year.

• 80% of people survive stroke.

• There are more than 400,000 Canadians living with long-term disability 
from stroke and this will almost double in the next 20 years. 

• There are eight million caregivers across Canada, providing at least $25 
billion of unpaid care every year

http://www.strokebestpractices.ca/news/the-heart-stroke-2017-stroke-report/



ABCD2
Lancet. 2007 Jan 27;369(9558):283-92.

• Age > 60 1 point

• Blood Pressure 

– (S >140 or D > 90) 1 point

• Clinical

– Unilateral weakness  2 points

– Speech disturbance not weak 1 point

• Duration

– > 60 minutes 2 points

– 10-59 min 1 point

– <10 min 0 point

• Diabetes 1 point



ABCD2

2 days 7 days 90 day

0-3 1.0% 1.2% 1.3%

4-5 4.1% 5.9% 9.8%

6-7 8.1 % 11.7% 17.8%

Lancet. 2007 Jan 27;369(9558):283-92. 20-30%





Express Study : Effect of urgent treatment of TIA 
and minor stroke on early recurrent stroke

Lancet 2007;370:1432 -42

•Early initiation of existing treatment after TIA associated with reduction  of 80% 

(NNT= 12) risk of stroke at 90 days. 

10.3%

2.1%

N=1278

N=1278







Limitations of the ABCD2

CASE 1

60 year old female with with a 5 minute history of left 
face/arm/leg numbness. BP 145/91. 2 days previously had right 
monocluar visual loss “like a shade coming over my eye”  ABCD2: 2

Case 2

70 year old female with a 5 minute history of diplopia, ataxia, and 
hemibody numbness. ABCD2: 1

Are these really low risk patients?



Table 2. Summary of HSF recurrent stroke risk levels and initial management (based on CSBPR Secondary Prevention of Stroke, Section 1: Initial Risk 
Stratification and Management)

Published in: Theodore Wein; M Patrice Lindsay; Robert Côté; et al.  International Journal of Stroke 13, 420-443.DOI: 10.1177/1747493017743062 . Copyright © 2017 
World Stroke Organization



15



16



17



Identification of candidates for PFO closure in the 
echocardiography laboratory

Identification of candidates for PFO closure in the echocardiography laboratory, Volume: 35, Issue: 11, Pages: 1860-1867, First published: 10 October 2018, DOI: (10.1111/echo.14154) 



Ropper AH. N Engl J Med 2017;377:1093-1095.

Six Trials of Patent Foramen Ovale Closure
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Case Presentation

45 year old diabetic male presents with a transient pure motor hemiparesis 
that lasted for 10 minutes. As part of his stroke investigation he is found to 
have a large PFO with right to left shunt. His vascular imaging is unremarkable 
and a holter monitor shows no evidence of PAF.

A. This man should be sent for PFO closure based on the the recent CLOSE, 
RESPECT and REDUCE trials.

B. This man should have his PFO closed only if a thrombophelia work up is 
negative.

C. More information is required regarding the size of the PFO, the number of 
bubbles present on TEE and whether an atrial septal aneurysm is present 

D. This man is not a candidate for PFO closure



Case of Brother Darryl
• 75 year old male seen in stroke prevention clinic. He is here for his 6 

month post stroke follow-up. His LDL-C today is 2.3 mmol/L. At the 
time of his event it was 3.5 mmol/L and he was placed on Atorvastatin 
80mg. 

• PMHx: Stroke, HTN, hyperlipidemia

Question:

1) Are you satisfied with this LDL level?

2) Should it be lowered even more?



Case of other brother Darryl

• 73 year old male seen in stroke prevention clinic. He is her for his 6 month 
post stroke follow-up. His LDL-C today is 2.0 mmol/L (77mg/dl). At the time 
of his event it was 3.5mmol/L (135mg/dl) 2.8 and he was placed on 
Atorvastatin 80mg.

• PMHx: Stroke, HTN, hyperlipidemia, stable CAD.

Question:

1) Are you satisfied with this LDL level? 

2) Should it be lowered? 



Cholesterol and Stroke Risk
LANCET 1995; 346: 1647-1653.



Cholestyramine

CDP (Niacin)

Laren-Oslo (Diet)

Minnesota Coronary (Diet)

Dayton-Wadsworth VA (Diet)

HHS (Gemfibrozil)

Stockholm (Clofibrate / Niacin)

WHO (Clofibrate)

CDP (Clofibrate)

Hjermann-Oslo 

(Diet/smoking/HTN)

MRFIT (diet/smoking/HTN)

Intervention

0.1 1 10

Odds Ratio of Fatal Stroke

Cholesterol Reduction and the Risk
for Stroke in Men: Non-Statin Trials

Better than Control Worse than Control
Atkins et al, Ann Intern Med 1993; 119: 136-145.



JAMA:1997;2145-50



Meta-analysis of major statin trials that assessed the 
effect of statins on fatal and non-fatal stroke

Amarenco et al Lancet Neurol. 2009,8:453-464



The Stroke Prevention by Aggressive Reduction in Cholesterol Levels (SPARCL) Investigators. N Engl J Med 2006;355:549-
559.

Kaplan–Meier Curves for Stroke and TIA.SPARCL TRIAL
Mean LDL 1.9mmo/L



Who Benefited the Most in SPARCL

Relationship between change in LDL-C and risk of stroke. 

Pierre Amarenco et al. Stroke. 2007;38:3198-3204



Stroke Event based on LDL results in 
SPARCL 

Amarenco et al Stroke. 2007,38:3198-3204

<69.6mg/dl



New Canadian Stroke Best Practice 
Recommendations 

4.0 Patients who have had an ischemic stroke or transient ischemic attack should have their serum lipid levels 

assessed and aggressively managed [Evidence level A]. 

4.1  Lipid assessment

i. Lipid levels, including total cholesterol, total triglycerides, low-density lipoprotein [LDL] cholesterol, and high-

density lipoprotein [HDL] cholesterol, should be measured on all patients presenting with stroke or transient 

ischemic attack [Evidence Level B]. 

2. Lipid management

ii. Patients with ischemic stroke or transient ischemic attack should be managed with aggressive therapeutic 

lifestyle changes to lower lipid levels, including dietary modification, as part of a comprehensive approach to 

lower risk of first or recurrent stroke unless contra-indicated[Evidence Level B].  Refer to Prevention of Stroke 

Module, Section 2 for lifestyle Management recommendations. 

iii. A statin should be prescribed for secondary prevention in patients who have had an ischemic stroke or 

transient ischemic attack in order to achieve a target LDL cholesterol consistently less than 2.0 mmol/L or 

>50% reduction of LDL cholesterol, from baseline [Evidence Level B]. 35

a. For individuals with stroke, acute coronary syndrome or established coronary disease, treatment to more 

aggressive targets (LDL-C <1.8 mmol/L or >50% reduction) may be considered [Evidence Level A].

iv. Adults with diabetes and ischemic stroke are at high risk of further vascular events and should also be treated 

with a statin to achieve a low-density lipoprotein cholesterol ≤2.0 mmol/L [Evidence Level B].  

v. Statin therapy is not indicated for prevention of intracerebral hemorrhage [Evidence Level B].



Question

32

Which individuals showed the greatest risk reduction in stroke recurrence 
in the SPARCL trial?

A. Individuals whom had treatment LDL’s of < 2.0 mmol/L
B. Individuals whom had 50% reductions in LDL’s
C. Individuals whom had treatment LDL’s of < 1.3 mmol/L
D. A and B
E. None of the above



Following a TIA - Did you know

• Carotid stenosis > 50% is linked with high risk of early recurrence!

HR 2.6 (95% CI 1.28-5.2)

• > 70% stenosis HR 3.3 (95% CI 1.5-7.4)

• NASCET 90-day risk of stroke >25% for those pts with non-retinal TIA 
attributable to 70-99% ICAS

• In pts with medically treated high-grade ICAS, 43.5% of those presenting 
with a hemispheric TIA had a stroke within 2 years

– Half of the strokes occurred within the first month

Sheehan et al. Stroke 2010;41:844-845



Time Frame of Benefit for CEA

Lancet,2004





Risk of recurrent ipsilateral ischemic stroke or retinal artery occlusion (RAO) within 90 
days of the presenting event, prior to CEA or CAS

Elias Johansson et al. Neurology 2016;86:498-504



Carotid Endarterectomy

• NNT=5 to prevent 1 ipsilateral stroke in 5 years treated within 2 
weeks

• NNT 125 if after 12 weeks

• Patients with symptomatic carotid stenosis represent 10-15% of 
patients but account for ~50% or recurrences.

Chimowitz M. N Engl J Med 2011;365:993-1003



Conclusions

• TIA’s should be managed on an urgent basis.

• Dual anti-platelets are recommended following a TIA for 21-30 days.

• Lipid lowering of LDL < 2.0 mmol/L or 50% reduction in LDL should be 
targets for stroke prevention.

• PFO closure beneficial in select patient under the age of 60

• Carotid Endarterectomy should be performed ASAP following TIA.



Thank you for your time.


