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Objectives

By the end of this session, participants will:

• Learn more about several recent landmark studies in
cerebrovascular disease
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An Aside...
Identifying ‘LANDMARK’ studies can be quite a subjective

exercise, depending on the criteria used:

- Search strategy

- Language of publication

- Positive, negative, or neutral study

- Number of citations versus quality of citations

- Opinion / fatigue level / crankiness of the searcher

- Other biases NYD...Éba
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An Aside...

Tasks like this cause me to feel some degree of stress...
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My Solution...

• Canadian relevance is key.

• High-quality evidence is key.

• Clinical usefulness is key.

• My personal bias is to go to the Canadian
Stroke Best Practice Recommendations.
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Also...

There are a lot of exciting and promising topics in acute
stroke that have not yet made their way into clinical practice:

• TNK versus tPA?
• tPA / TNK plus neuroprotection (NA-1)?
• Bypass lytics and go straight to EVT?
• EVT for Medium Vessel Occlusion (MeVO)?
• What to do about posterior circulation strokes?
• Reperfusion for non-disabling strokes?
• Reperfusion after XX hours / days from symptom onset?Éba
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Objectives

By the end of this session, participants will:

• Learn more about several recent landmark studies in
cerebrovascular disease – with a focus on secondary
prevention.

• Recognize the strengths and weaknesses of these studies.

• Be able to incorporate some of these new findings into
clinical practice.
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... But Secondary Prevention
is Sooooo Boring...
• Target Blood Pressure to < 140 / 90 (< 130/80 for diabetics)

• Target LDL < 1.8

• Target A1c < 7

• Take aspirin or Plavix (or both, but not for too long)

• DOACs for Atrial Fibrillation if CrCl ok

• Endarterectomy (or Stenting) for > 70% carotid stenosis

• Stop smoking

• Eat a salad

• Go for a walkÉba
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Three Little Reasons...
1. Recurrent strokes contribute a disproportionate share to

the overall national burden of stroke, principally due to
costs associated with long-term disability (e.g. nursing
home care and re-hospitalization) (Samsa et al., 1999).

2. Both men and women who have experienced a stroke have
a significantly greater risk for MI than individuals with no
history of stroke (RR= 1.6 and 1.9, respectively)
(Appelros et al., 2011).

3. Successful, long-term secondary prevention helps to
maintain regained function by reducing inpatient
recidivism (Goldberg & Berger, 1988)Éba
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Dr. Alex Poppe
(media darling)
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A. Add on therapies for lipid lowering

B. Short-term DAPT

C. Anticoagulation for stroke and atrial fibrillation

D. Extracranial carotid disease (dissection)

E. Blood pressure in low-flow states

F. Diabetes management

Recent evidence-based changes in
treatment recommendations for
secondary stroke prevention:
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A. Add-on therapies for lipid lowering

1. Ezetimibe for additional LDL lowering

2. PCSK9 inhibitors for additional LDL lowering

3. Icosapent ethyl for hypertriglyceridemia

4. A word about statin intolerance
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1. Ezetimibe for additional LDL lowering

For individuals with ischemic stroke and atherosclerotic
cardiovascular disease with an LDL > 1.8 mmol/L in
spite of maximal tolerated statin therapy, ezetimibe
may be considered for additional LDL lowering

[Evidence Level B].

Amarenco et al. The Treat Stroke to Target TrialÉba
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The Treat Stroke to Target Trial
Amarenco et al. NEJM 2020;382:9-19
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• 2,860 participants with ischemic stroke in the previous 3 months or a TIA
within the previous 15 days, with confirmed atherosclerotic disease

• Randomized to a statin, or a statin + ezetimibe to achieve a target LDL
cholesterol level of < 1.8 mmol/L, (lower-target group) or a target range of
2.3 to 2.8 mmol/L, (higher-target group), for the duration of the trial.

• After follow-up (mean 3.5 years), the mean LDL cholesterol was 1.7
mmol/L in the lower-target group and 2.5 mmo/L in the higher-target
group.

• The primary outcome (risk of major cardiovascular events) was
significantly lower in the lower-target group (8.5% vs. 10.9%, HR=0.78,
95% CI 0.61 to 0.98; p=0.04).

The Treat Stroke to Target Trial
Amarenco et al. NEJM 2020;382:9-19
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Amarenco et al. NEJM 2020;382:9-19
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2. Addition of PCSK9 Inhibitors
PCSK9 = Pro-protein Convertase Subtilisin/Kexin type 9

evolocumab, alirocumab

For individuals with concomitant atherosclerotic cardiovascular
disease where target LDL level is not achievable, consider referral
to a health professional with expertise in metabolic and lipid
management, or stroke expertise for consideration of adding a
PCSK9 inhibitor
[Evidence Level A].

Schmidt et al. Cochrane Collaboration Systematic Review - 2020Éba
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Schmidt et al 2020

• Included the results of 20 RCTs examining the use of
additional PCSK9 inhibitors in persons with and without
established cardiovascular disease.

• Compared with placebo, at maximum follow-up of 6 - 36
months, treatment with a PCSK9 inhibitor was associated
with a significantly reduced risk of any cardiovascular events
(OR=0.86, 95% CI 0.80 to 0.92),
and any stroke (OR=0.77, 95% CI 0.69 to 0.85).
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Schmidt et al 2020

Authors’ Conclusions:

The evidence for the clinical endpoint effects of evolocumab
and alirocumab versus placebo were graded as high.

There is a strong evidence base for the benefits of PCSK9
monoclonal antibodies to people who might not be eligible for
other lipid-lowering drugs, or to people who cannot meet
their lipid goals on more traditional therapies, which was the
main patient population of the available trials.
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3. Icosapent ethyl for hypertriglyceridemia

For ischemic stroke patients with established
atherosclerotic cardiovascular disease or diabetes plus
additional vascular risk factors, who have elevated
serum triglyceride levels (≥1.5 mmol/L) despite statin 
therapy, icosapent ethyl 2 g bid may be considered to
decrease the risk of vascular events
[Level of Evidence B].

Bhatt et al. The REDUCE-IT TrialÉba
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REDUCE-IT: Cardiovascular Risk Reduction with
Icosapent Ethyl for Hypertriglyceridemia

Bhatt et al. NEJM 2019;380:11-22
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• 8,179 patients with established cardiovascular disease or with
diabetes and other risk factors, who had a fasting triglyceride level of
1.52 to 5.63 mmol/L and an LDL level of 1.06 to 2.59 mmol/L were
randomized to receive 2 grams of icosapent ethyl bid or placebo.

• After a median of 4.9 years, the risk of the primary outcome
(composite of cardiovascular death, nonfatal MI, nonfatal stroke,
coronary revascularization, or unstable angina), was significantly
lower in the icosapent ethyl group (17.2% vs. 22%; HR=0.75, 95% CI
0.68-0.83, p<0.001, NNT=21).

• The risk of ischemic stroke was also significantly lower in the
icosapent ethyl group (2.0% vs. 3.0%, HR=0.64, 95% CI 0.49, 0.85).

REDUCE-IT: Cardiovascular Risk Reduction
with Icosapent Ethyl for Hypertriglyceridemia
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REDUCE-IT: Cardiovascular Risk Reduction
with Icosapent Ethyl for Hypertriglyceridemia
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4. A Word About Statin Intolerance

For patients with an intolerance to statins (including persistent
myalgias, persistent significant liver enzyme abnormalities or
rarely, myopathy or rhabdomyolysis), the indication for statin
therapy should be confirmed and in general, systematic
evaluation of the contribution of statins to the patient’s
symptoms should be considered (including temporary statin
cessation with observation of symptoms, dose-adjustment,
use of alternate agents).
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A. Add on therapies for lipid lowering

B. Short-term DAPT

C. Anticoagulation for stroke and atrial fibrillation

D. Extracranial carotid disease (dissection)

E. Blood pressure in low-flow states

F. Diabetes management

Recent evidence-based changes in
treatment recommendations for
secondary stroke prevention:
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B. Short-Term Dual Antiplatelet Therapy (DAPT)

1. ASA + ticagrelor

2. DAPT for symptomatic intracranial stenosis
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1. ASA + Ticagrelor

A reasonable short-term dual antiplatelet treatment
option is the combination of daily low-dose
acetylsalicylic acid plus ticagrelor (180 mg loading
dose, followed by 90 mg bid) for 30 days
[Evidence Level B].

Johnston et al. The THALES Trial
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Ticagrelor and Aspirin or Aspirin Alone in
Acute Ischemic Stroke or TIA: THALES Trial

Johnston et al. NEJM 2020;383:207-17
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• 75 to 100 mg of aspirin daily combined with 90 mg of ticagrelor bid
significantly reduced the risk of recurrent stroke or death when
compared with aspirin alone (5.5% vs. 6.6%, HR=0.83, 95% CI 0.71-
0.96, p=0.02).

• The risk of ischemic stroke was also significantly lower in the
ticagrelor–aspirin group (5.0% vs. 6.3%, HR=0.79, 95% CI 0.63-0.94,
p=0.04), although the risk of severe bleeding and intracranial
hemorrhage or fatal bleeding were each four times higher in the
ticagrelor–aspirin group.

Ticagrelor and Aspirin or Aspirin Alone in
Acute Ischemic Stroke or TIA: THALES Trial

Johnston et al. NEJM 2020;383:207-17
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2. DAPT for symptomatic
intracranial stenosis

For patients with a recent stroke or transient ischemic attack due to
symptomatic intracranial atherosclerotic stenosis of 70-99%, and a low
estimated bleeding risk, the SAMMPRIS protocol should be considered,
which includes:

- dual antiplatelet therapy (acetylsalicylic acid and clopidogrel) for the first
3 months, followed by

- antiplatelet monotherapy thereafter,

- in addition to intensive lipid-lowering therapy with high-dose statin, blood
pressure treatment, and structured lifestyle modification addressing
smoking cessation, exercise and diet.
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SAMMPRIS Protocol
NEJM 2011;365:993-1003
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A. Add on therapies for lipid lowering

B. Short-term DAPT

C. Anticoagulation for stroke and atrial fibrillation

D. Extracranial carotid disease (dissection)

E. Blood pressure in low-flow states

F. Diabetes management

Recent evidence-based changes in
treatment recommendations for
secondary stroke prevention:
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C. Anticoagulation for Stroke and
Atrial Fibrillation

For patients with atrial fibrillation who experience ischemic stroke or
transient ischemic attack in spite of anticoagulant therapy, we
recommend the following:

(1) identify and address medication nonadherence;

(2) ensure correct DOAC dosing or warfarin INR control;

(3) avoid DOACs drug-drug interactions;

(4) investigate for and treat other potential stroke etiologies, and

(5) promote general vascular risk factor modification.
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D. Extracranial Carotid Disease
(Dissection)

• Antithrombotic therapy for stroke prevention is
recommended for individuals with a diagnosis of an
acute or recent extracranial carotid or vertebral artery
dissection.
[Evidence Level B]
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D. Extracranial Carotid Disease
(Dissection)

• There is uncertainty about the comparative efficacy of
antiplatelet therapy vs. anticoagulation with heparin or
warfarin; either treatment is considered reasonable based
on current evidence.
[Evidence Level B]

• Decisions should be based on individual risk/benefit analysis
taking into consideration the imaging features of the
dissection (presence and degree of stenosis, intraluminal
thrombus, vessel occlusion, pseudoaneurysm), brain
imaging, patient characteristics, and estimated bleeding risk.
[Evidence Level C]Éba
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Antiplatelet Therapy vs Anticoagulation
Therapy in Cervical Artery Dissection
Markus et al JAMA Neurol. 2019;76(6):657-664
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• Two hundred fifty patients were randomized (118 carotid and 132
vertebral), 126 to antiplatelet therapy and 124 to anticoagulation.

• The recurrent stroke rate at 1 year was 6 of 250 (2.4%) on ITT analysis.

• There were no significant differences between treatment groups for any
outcome.

• Of the 181 patients with confirmed dissection and complete imaging at
baseline and 3 months, there was no difference in the presence of
residual narrowing or occlusion between those receiving AP (n = 56 of 92)
vs those receiving AC (n = 53 of 89) (P = .97).

Antiplatelet Therapy vs Anticoagulation
Therapy in Cervical Artery Dissection
Markus et al JAMA Neurol. 2019;76(6):657-664
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A. Add on therapies for lipid lowering

B. Short-term DAPT

C. Anticoagulation for stroke and atrial fibrillation

D. Extracranial carotid disease (dissection)

E. Blood pressure in low-flow states

F. Diabetes management

Recent evidence-based changes in
treatment recommendations for
secondary stroke prevention:
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BP in low-flow states

• For patients with a non-revascularized critical intracranial or
extracranial arterial stenosis who are experiencing
neurological symptoms attributed to hemodynamic (low
flow) cerebral or retinal ischemia (e.g. orthostatic TIAs), it is
reasonable to aim for higher than usual blood pressure
targets (i.e. permissive hypertension), and avoidance of
hypotension, for prevention of hemodynamic stroke.

• If such patients are asymptomatic, then usual blood pressure
targets should be followed in the post-acute phase of stroke.

Clinical ConsiderationÉba
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Diabetes Management
• In patients with stroke and type 2 diabetes in whom

glycemic targets are not achieved with standard oral
antihyperglycemic medications, an antihyperglycemic
agent with demonstrated benefit on major
cardiovascular outcomes (for example, SGLT-2
inhibitors or GLP-1 receptor agonists) should be
considered [Evidence Level B].

As discussed by Dr. Carpentier in his presentation earlier today!Éba
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Secondary Prevention Is
Crucial for our Patients
• Target Blood Pressure to < 140 / 90 (< 130/80 for diabetics)

• Target LDL < 1.8

• Target A1c < 7

• Take aspirin or Plavix (or both, but not for too long)

• DOACs for Atrial Fibrillation if CrCl ok

• Endarterectomy (or Stenting) for > 70% carotid stenosis

• Stop smoking

• Eat a salad

• Go for a walkÉba
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