EASTERN MAINE MEDICAL CENTER

Cryptogenic StrokeGetting to the heart of the Grey Matter
2019 Maine Cardiovascular Health Council

NOV 7, 2019

| Dr. Gillian Gordon Perue

Conflict of Interest
Nothing to disclose

|

What is a stroke?

A stroke occurs when there is a
spontaneous disruption of the blood
supply to either the brain, eye or
spinal cord.
This disruption causes a lack of oxygen, glucose and
nutrients to the brain cells which can lead to cell
death.
Presentation for acute ischemic stroke is often
identical to acute hemorrhagic stroke

|

Audience Response

We each have a role to the care of the patient with Stroke
• EMS
• Nursing
• Stroke Coordinator
• Occupation Therapy/Physical Therapy/Speech Therapy
• Advanced Practice Provider
• Physician: Neurologist/Primary Care
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Introducing Our Northern Light Health Stroke Team
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Objectives
• We will use a case as our guide
• Risk Factor for Stroke
• how can this information help us prevent stroke ( secondary
stroke prevention)
• focus on a challenging subset of patients where no clear cause
of stroke can be identified.
• Will review the current literature and discuss exciting new
research that is being conducted at Eastern Maine medical
Center.
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Case
52-year-old man with PMH hypertension,
hyperlipidemia, sleep apnea, and a prior stroke in
2014 without residual deficit

G. Gordon Perue, K. Padooru, S. Fathima, A. I. Chang Schwertschkow and B.
Sorondo, "Examining Stroke Risk Factors, Hospital Admissions and In-Hospital
Stroke Mortalities in Maine," Abstract published by Circulation: Cardiovascular
Quality and Outcomes, 2019.

Modify with Insert > Header & Footer

|

mm.dd.yyyy

7

Stroke Recurrence
Of the 795,000 Americans experience stroke/year:
1 in 4 will have another stroke within 5 years.

Stroke costs the United States
an estimated $34 billion each year
This total includes the cost of health care services, medicines to treat stroke, and missed days
of work.

These secondary strokes often have
higher rate of death ( 41% vs 21% for initial stroke)
Higher rate of disability

• because parts of the brain already injured by the original stroke may not be as resilient.

National Stroke Association, secondary Stroke Fact Sheet accessed on ww.stroke.org in Aug 2016
Benjamin EJ, Blaha MJ, Chiuve SE, et al. on behalf of the American Heart Association Statistics Committee and Stroke Statistics
Subcommittee. Heart disease and stroke statistics—2017 update: a report from the American Heart Association. Circulation.
2017;135:e229-e445.
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Case
52-year-old man with PMH hypertension, hyperlipidemia,
sleep apnea, and a prior stroke in 2014 without residual
deficit

 EMS was called

 with complaint of confusion and right upper extremity
weakness
 He woke up at 0500 hour feeling normal.

 At 0600 hour, he got in the car to drive to his son's house,
and was unable to remember how to drive a car.
 His right upper extremity became weak and felt “funny “,
and was shaking. He was a bit dizzy with this as well. He
also experienced some weakness in the right leg.
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How do we recognize a stroke?
This is the single most important question for first responders.
Difficult because of wide variation in presentation
• (chest pain often a universal sign in MI)

Cincinnati Prehospital scale
Majority of patients will have LOSS of normal body function
Motor
Sensory

Vision
Speech
|

Comparison of Prehospital scales

FAST- ED

Case
52-year-old man with PMH hypertension, hyperlipidemia,
sleep apnea, and a prior stroke in 2014 without residual
deficit

 EMS was called

 with complaint of confusion and right upper extremity
weakness

 What is Last time seen Well?

 He woke up at 0500 hour feeling normal.

 At 0600 hour, he got in the car to drive to his son's house,
and was unable to remember how to drive a car.
 His right upper extremity became weak and felt “funny “,
and was shaking. He was a bit dizzy with this as well. He
also experienced some weakness in the right leg.
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Time
Last time known well (LKW)
This is a very specific definition in stroke
Refers to the last time patient was noted to be using that neurological function

This is different from the time of symptom discovery in some cases.
Patients who wake up with symptoms are said to be last seen well usually before they went
to sleep.

Patient should be within 24 hours of LKW to activate a code stroke.
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Exceptions to FAST
There are a few cases who may screen as normal FAST but still have a
stroke
These include
Isolated visual field deficits
Gaze deviation with cranial nerve deficits due to basilar thrombus

Patients with primarily lower extremity weakness

For these cases physicians should still call 911
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When should you activate a code stroke?

Any patient with a positive screen for
stroke and who is within 24 hours of
Last time known well.
Keys
• Be clear of LKW
• Stroke team will ask about meds
(anticoagulants), recent surgery or head injury
• Call EMS
• Unless in house
• Pre-notification
|

Why is stroke so time sensitive?
A stroke occurs when there is a disruption of the blood supply to
either the brain, eye or spinal cord.
This disruption causes a lack of oxygen, glucose and nutrients to the brain cells which can
lead to cell death.

This is a process
rather than an all or none phenomenon
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Stroke Pathophysiology
The disruption of blood supply triggers a process
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What is a Code Stroke?
Activates the stroke team
System-wide page for code stroke
Brings the neurologist, pharmacist, lab and EKG technicians to the bedside

Brings an additional resource nurse and transport to the bedside
Brings the stroke coordinator to the bedside
Clears the CT scan table

Alerts the radiologists on call to expect the stat CT brain
Prepares the lab to receive and expedite processing of critical sample

Focus is getting data as quickly as possible to decide on ivtPA
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Thrombolytic therapy
Only FDA approved therapy for AIS in 1996
• Only approved for the 3 hour window
• 3-4.5 Hours window per the AHA Guidelines
Increase the odds of survival without disability
• Improves quality of life
Dose is 0.9 mg/kg, 10% as bolus the rest infused over 1 hour

If tenceteplase is consider dose is 0.4mg/kg as a single bolus. Not yet FDA
approved. Ongoing research
|

6% sICH;
1% risk of death

10/30/2019
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New Tool to Assist with Patient selection
Example of DEFUSE
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Code Stroke Standard of Care

Copyright © 2017 American Academy of Neurology
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Case
52-year-old man with PMH hypertension, hyperlipidemia,
sleep apnea, and a prior stroke in 2014 without residual
deficit

 he did receive tPA at the outside
facility at 0940 a.m.
 with complaint of confusion and right upper extremity
 He describes that his symptoms were
weakness
very similar to his stroke in 2014,
except that the symptoms in 2014
 He woke up at 0500 hour feeling normal.
were on the opposite side.
 At 0600 hour, he got in the car to drive to his son's house,
 transfer from Calais Regional Hospital
and was unable to remember how to drive a car.
 His right upper extremity became weak and felt “funny “,
and was shaking. He was a bit dizzy with this as well. He
also experienced some weakness in the right leg.
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Case-Stroke work up

Patient told that he is not aware of etiology of his
previous stroke.

CTA is normal carotid or intracranial
stenosis or occlusion.

FH: His grandfather suffered from ischemic stroke in
later part of the age.

ECHO

Hemoglobin A1C 5.2 %

The estimated LVEF in 2D is 60%.

Cholesterol 181 mg/dL

No PFO is demonstrated by color Doppler
and agitated saline contrast.

Low Density Lipoprotein Calculated 111 mg/dL
HDL Cholesterol 30 mg/dL (Low)
Non-HDL Cholesterol 151 mg/dL Triglycerides 203 mg

EKG sinus rhythm and Telemetry normal
Modify with Insert > Header & Footer

|

mm.dd.yyyy

25

MRI brain
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Young patient with recurrent embolic stroke, no clear source
identified
What next?
a) Additional investigation? TEE and 30 day monitor
b) Start full anticoagulation now
c) Antiplatelet therapy ( aspirin or Plavix)
d) Consider a clinical trial

Modify with Insert > Header & Footer

|

mm.dd.yyyy

27

TOAST Classification of AIS
Large-artery atherosclerosis
(embolus/thrombosis) : >50% stenosis or
occlusion of a major brain artery or branch
cortical artery, presumed atherosclerotic

Small-vessel occlusion (lacune): (Typical lacunar
syndrome, History of DM or HTN, Typical lacunar area,
Less than 1.5 cm in diameter, No large artery disease)

Cardioembolism (high-risk/mediumrisk):Accounts for 20-30% of all AIS Causes:

Stroke of other determined etiology: Rare entities eg.
Hypercoaguable states, nonatherosleroitc vasculopahties

Atrial Fibrillation

Stroke of undetermined etiology

Ventricular Thrombus

Two or more causes identified ( competing diagnosis) atrial fibrillation and
ipsilateral carotid disease

Structural Heart defects including PFO
Aortic Arch disease

Negative evaluation
Incomplete evaluation

Valvular Heart disease

Trial of Org 10172 in Acute Stroke Treatment
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Antithrombotic Therapy Based on Cause

High-flow states:
platelets cause clots

large-artery
atherosclerosis

small-artery
disease

Low-flow & hypercoagulable states:
clotting factors cause clots
cardioembolism

ANTIPLATELET AGENT
aspirin 50-325mg qd
clopidogrel (Plavix) 75 qd
aspirin + clopidogrel 75 qd
aspirin + dipyridamole XR (Aggrenox) 25/400 bid

hypercoagulable
states

ANTICOAGULANT
warfarin (Coumadin)
DOACs
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Cryptogenic stroke: definition
Cryptogenic Ischemic Strokes
Symptomatic cerebral infarcts for which no probable cause is identified after adequate
diagnostic evaluation

It is therefore a diagnosis of exclusion
Some authors differentiate between incomplete evaluation vs cryptogenic stroke

Accounts for 10-40% of all ischemic strokes
Varying definitions, evolution in newer diagnostic tests, recognition of additional
associations
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In the NINDS stroke Databank
65% of cases initially classified as Cryptogenic Stroke,
A less well documented source of embolism could be identified.

Other ,
5%

100
50

Cryptoge
nic, 30%

0
Re-evaluation
Cryptogenic

Large
Vessel,
30%

Other cause

Cardioe
mbolism,
20%

Small
Vessel,
15%
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Secondary Stroke Prevention in Cryptogenic Stroke
For 30-65% of the stroke population with cryptogenic stroke, our
secondary stroke prevention strategies are limited.
Cryptogenic stroke then poises a unique clinical problem for our
secondary stroke prevention paradigm.
In the absence of a clear stroke etiology, the most appropriate treatments become a best
guess.

Current Strategies
Antiplatelet agents and statin therapy
Is this enough?
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CRYSTAL AF
Cryptogenic Stroke and Underlying Atrial Fibrillation
Published in 2014
The first clinical trial to suggest
anti-platelets may not be enough
Should look harder and look longer for occult atrial fibrillation

Randomized 441 patients with newly diagnosed cryptogenic stroke to
usual care or implantable cardiac monitor for 6 months
All (>95%) received antiplatelet during the monitoring period.
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Results of Crystal AF

At 6 months
AF 8.9% ICM vs 1.4% control. HR 6.4,
p<0.001
At 12 months,
AF 12.4% ICM versus 2.0% control HR
7.3 p<0.001
79% of patients were asyptomatic
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Results of Crystal AF

At 6 months
AF 8.9% ICM vs 1.4% control.
HR 6.4, p<0.001
|

At 12 months,
AF 12.4% ICM versus 2.0% control HR 7.3
p<0.001
79% of patients were asyptomatic

EMBRACE
30 day cardiac Event Monitor Belt for Recording Atrial fibrillation after
a Cerebral ischemic Event
Randomized 572 patients with cryptogenic stroke to 24 hour cardiac
monitor or 30 day event trigger monitor
Similar results with 3.2% with 24 hour monitor vs 16.1% using 30 day
recorder.
Number need to screen of 8.
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Detection of AFIB
Detection of AFIB

36%

16%
13%
8%
3%

|

5%

6%

9%

Some Practical Concerns

Patients currently leave hospital with a
30 day monitor
Difficulty in obtaining results, poor
follow up
Limited communication between
Cardiology and Neurology

|

EMMC Cryptogenic Stroke Protocol
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Pathophysiology of Stroke in AFib

Uncoordinated myocyte activity,
Virchow's triad accounts for clot formation
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Pathophysiology of Afib and Stroke
However
Inconsistency of burden of Afib and stroke by age ( older vs younger)

Afib is consistently associated with cardio embolic stroke but 10% also
associated with lacunar stroke
Large artery stroke are twice as common in patients with Afib than without
Afib.
Afib not always temporal precede stroke in monitored studies
Rhythm control does not decrease the risk of stroke
Atrial Fibrillation and Mechanism of Stroke, time for a new model. Kamel and Elkind. Stroke 2015
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Non Atrial
Stroke
Mechanisms

Vascular
Risk
Factors

Updated Model of
Thromboembolic Stroke

Abnormal Atrial
Substrate

Stroke

(atrial Cardiomyopathy)

Atrial
Fibrillation
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Empiric anticoagulation
RE-SPEcT ESUS

Evaluation in secondary Stroke Prevention comparing the EfficaCy and safety of the
oral Thrombin inhibitor dabigatran etexilate vs. acetylsalicyclic acid in patient with
Embolic Stroke of Undetermined Source (). Int J Stroke2015; 10: 1309–1312.
•

Dabigatran 150 mg or 110 mg twice daily vs aspirin 100 mg once daily

•

4.1% per year with dabigatran vs 4.8% per year with aspirin p=0.10

•

Major bleeding 1.7% dabiagatran vs 1.4% with aspirin

•

Minor bleeding 1.6% vs 0.9%

Rivaroxaban Versus Aspirin in Secondary Prevention of Stroke and Prevention of Systemic Embolism in
Patients With Recent Embolic Stroke of Undetermined Source (ESUS) NAVIGATE ESUS
•

Rivaroxaban 15 mg daily vs aspirin 100 mg daily

•

Rivaroxaban 5.1% per year vs. 4.8% per year on aspirin

•

Major Bleeding 1.8% vs 0.7% p <0.001

Dr. Gordon Perue for EMMC
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Clinical Trial Ongoing at EMMC
Patients with Cryptogenic Stroke and High Risk of Recurrence
ARCADIA is a multicenter, biomarker-driven, randomized, doubleblind, active-control, phase 3 clinical trial of apixaban versus aspirin in
patients who have evidence of atrial cardiopathy and a recent stroke
of unknown cause
 ECHO
 EKG: PTFV1 > 5,000 μV*ms
 NT-proBNP

Dr. Gordon Perue for EMMC
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Role of PFO in Stroke

Prevalence of PFO higher among young patients with stroke 40% vs.
normal subjects without stroke
Higher prevalence of PFO among patients with cryptogenic stroke
43.9% than patients with known stroke aetiology 14.3%
Medical Management alone vs Closure
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PFO and Cryptogenic Stroke
Association is of importance because often found in younger stroke
patients
Presumed mechanism is paradoxical emboli
Closure of PFO was first proposed a stroke prevention strategy in
1992
However meta-analysis of CLOSURE 1, PC, RESPECT showed
Inconsistent stroke prevention
Increase risk of adverse events and the need for anticoagulation
RESPECT found closure to be superior to antiplatelet but not to anticoagulation for stroke
prevention
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AMPLATZER
St. Jude’s

|

GORE HELEX occluder
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PFO Closure devices

AMPLATZER

HELEX

CARDIOSEAL

P value

TIA

0%

1.8%

2.7%

0.058

Stroke

0.9%

1.8%

2.7%

0.36

Thrombus
formation

0

0.5%

5%

<0.0001

Atrial
Fibrillation

3.6%

2.3%

12.3%

<0.0001

Device
Embolization

0

1.4%

0

0.049

Complete
Closure

100%

96%

99.5%

0.004

Closure devices are now safer, have FDA approval and cause
low rates of neurological events between devices
HornugM, Bertog SC, Euro Heart Journal 2013
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Pathway with Cardiology to identify these patients
and close PFOs
GORE® Septal Occluder for Patent Foramen Ovale (PFO) Closure in
Stroke Patients - The Gore REDUCE Clinical Study
Results expected in 2017
Antiplatelet vs closure

Patent Foramen Ovale Closure or Anticoagulants Versus
Antiplatelet Therapy to Prevent Stroke Recurrence (CLOSE)
French, will include novel anticoagulants as comparison to closure not
antiplatelet.

The Risk of Paradoxical Embolism (RoPE) Study: Developing risk
models for application to ongoing randomized trials of
percutaneous patent foramen ovale closure for cryptogenic stroke
|

Case Conclusion
Discharged home and back to work
-Implanted loop Recorder
-Restarted on aspirin
-screened positive for post stroke depression
Declined participation in ARCADIA

Dr. Gordon Perue for EMMC
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Questions
Please feel free to contact me for Questions
Gillian Gordon Perue, MBBS, DM.
Medical Director, EMMC Primary Stroke Center
Consultant Neurologist and Stroke Physician
Eastern Maine Medical Center
ggordonperue@emhs.org
207-973-7360
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