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»Stroke is the most evident consequence of
cerebrovascular disease

» Annual stroke risks declined 70% over last
50 years

e Stroke dropped from the third to the fifth leading
cause of mortality

e Decline in stroke is attributed to control of known
vascular risk factors

Stroke at a glance

* Stroke is the 5th leading cause
of death in the US

* 795,000 people in the US experience
a new or recurrent stroke each year

* 1 out of every 3 stroke deaths could
be prevented

* 50 million stroke survivors world-
wide cope with significant physical,
cognitive and emotional deficits

* NIH spent $300 million on stroke

research in 2014, with NINDS grants
accounting for 2/3 of that total




» Hypertension is overwhelmingly the greatest
cerebrovascular disease risk factor
e 1/3 of the US population over age 18 has hypertension
e Only half of those with hypertension have BP controlled
e Desired BP to prevent stroke is likely lower than 120/80

e SPRINT, SPS3 and ACCORD studies all show decreased
risk with BP lowering below 140/90

» Increase in obesity rates threaten to erode the
decline in stroke risk



> Stroke risk in African Americans is coming
down in parallel with Caucasians

» But ... stroke and stroke mortality are still
dramatically elevated in blacks,
especially in middle aged black males



»>The Reasons for Geographic and Racial Disparities in Stroke (REGARDS)
is a 30,000 person study

040% of the increased stroke risk in blacks

can be explained by known risk factors
O Half due to uncontrolled high blood pressure

eThe rest is unexplained

e African Americans may have many
fold higher stroke risk for every
10mm Hg elevation in BP as compared
to Caucasians (24% vs. 8%)



> Clinical stroke

® Ischemic/Infarction

O Embolism from cardiac or atherosclerotic source
QO Hypertensive small vessel disease in deep brain
JLow flow stroke due to atherosclerotic cerebral
vessel narrowing
e Hemorrhagic
O Hypertensive arteriolar rupture and deep brain hemorrhage
JLobar hemorrhage due to amyloid angiopathy

aVascular malformations - Arteriovenous malformation (AVM), aneurysm,
angioma, etc.



»Prevention
e Greatest impact on public health
»Timely Treatment

e Timely reperfusion can avert tragic outcome
in ischemic stroke

e Timely treatment in some hemorrhagic
strokes can save lives
> Recovery
e Recovery is the rule
e How to enhance recovery is the question



NIH StrokeNet

National network to execute quality prevention,
treatment, and recovery clinical trials



> Infarction
e Usually small and multiple seen on
MRI or at autopsy

e Associated with cognitive
impairment and dementia

» Micro hemorrhages

eHypertensive - deep

e Amyloid angiopathy - cortically
located associated with
Alzheimer's Disease in half



» Diffuse white matter disease

e Extremely common Healthy brain Diffuse white matter disease
e Associated with

cognitive impairment



» CREST2 trial

e To determine if carotid endarterectomy or stenting are superior to
aggressive modern, medical management of vascular risk factors in
asymptomatic carotid stenosis

» Alzheimer’s Disease-Related Dementia Initiatives

e To understand how small vessel cerebrovascular
disease contributes to cognitive decline and dementia

» Stroke Prevention-Intervention Research Program

e Testing multi-level interventions in minority communities,
major emphasis on hypertension control
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CONCLUSIONS

Among participants in the
Framingham Heart Study, the
incidence of dementia has declined
over the course of three decades.

The factors contributing to this decline
have not been completely identified.



» Persons with stroke (clinical or silent)
have increased risk of dementia

» Persons with diffuse white matter
disease have increased risk of
cognitive impairment







> Blood pressure control is a powerful means of preventing stroke
> Increased use of anti-platelet treatment (aspirin), and HMG CoA
reductase inhibitors (statins) is associated with decrease in stroke
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Women have a higher lifetime risk of stroke than men (18% vs 14%)



> Of those who die from stroke,
60% are women

»Higher prevalence of stroke among women

eThere are at least 200,000 more disabled
women from stroke than men

»>Women have worse outcomes after
stroke in terms of functional status
and quality of life

»Stroke prevention for women is key



Women- Stronger or More Similar Prevalence in Men and Women

specific Prevalent in Women But Unknown Difference in Impact

Pregnancy X

Preeclampsia/eclampsia,

gestational diabetes X
Hormonal contraception X
Postmenopausal “
hormone use

Changes in “

hormonal status



Women-

specific

Stronger or More
Prevalent in Women

Similar Prevalence in Men and Women
But Unknown Difference in Impact

Migraine with aura

Atrial fibrillation

Diabetes mellitus

Hypertension
Depression

Psychosocial stress



Women-

specific

Stronger or More
Prevalent in Women

Similar Prevalence in Men and Women
But Unknown Difference in Impact

Physical inactivity/
Obesity/Diet

Age

Prior cardiovascular
disease

Tobacco smoking

Metabolic syndrome



Average Distribution of Participation in Average Distribution of
Carotid Intervention Trials Participation in Antiplatelet Trials

69% 61%

Men

B Women



Study Year Pregnancy Outcome HR or OR m

2013

2009

2005
2005
2003
2003

2001

Ischemic CV disease

Stroke

CV disease
Stroke

Stroke mortality
CV disease

Stroke mortality

Gestational hypertension 40 yrs
Gestational hypertension 1.6 13-15 yrs
Mild preeclampsia 1.5

Severe preeclampsia 1.7

Maternal placental syndrome 1.9

Preeclampsia 3.1

Preeclampsia 3.6 32 yrs
Preeclampsia 2.5

Term preeclampsia 0.98

Preterm preeclampsia 5.1



> Prevention of Stroke in Women with a History of Preeclampsia

»Class lla Recommendations

eBecause of the increased risk of future hypertension and stroke 1 to 30 years after
delivery, in women with a history of preeclampsia (Level of Evidence B)
it is reasonable to:
¢(1) consider evaluating all women starting 6 months to the 1 year postpartum,
as well as those who are past childbearing age, for a history of
preeclampsia/eclampsia, and document their history of
preeclampsia/eclampsia as a risk factor, and
¢(2) evaluate and treat for cardiovascular risk factors including hypertension,
obesity, smoking, and dyslipidemia



»Meta-analyses of stroke risk with oral contraceptives (OC) use
eTwo-fold increased (OR 2.12-2.75)
eNo risk with progestogen only pills
> Population-based analysis
elncreased risk with 30—40 microgram doses
of ethinyl estradiol
»The absolute risk of stroke is low
¢10/100,000 person-years in non-OC user vs.
20/100,000 person-years in an OC user
»Risk increases dramatically with age and if

other risk factors of stroke present



Odds Ratio of Ischemic Stroke in Relation to Current OC Use

According to Other Risk Factors for Stroke

Current OC Use Noncurrent OC Use
Odds Ratio Odds Ratio
High Cholesterol @ 1.1
Obesity @ 1.2
Smoking 4.4 2.3
High Blood Pressure 7.6 6.8

Diabetes 5.3 5.6



»Migraines with aura are about 3 times
more prevalent in women than men
»Women with migraines with aura have

about a 2-fold increased risk compared

to those without migraines

eTreatment to decrease frequency of migraines
may decrease risk of stroke

»Absolute risk: 4 additional ischemic stroke
cases per 10,000 women per year when
migraine with aura was assumed as underlying cause of stroke






»For men and women, depression and psychosocial stress increased
the risk for stroke by 30%

»From Nurses’ Health Study, women with history of depression had 29%
increased risk of incident total stroke

»Men and women with stable high depressive symptoms had similarly
increased risks for stroke

»>Women with resolving symptoms of depression had higher risk of
stroke than men



»>More common in women than men

»>When treated with anticoagulants,

women more likely to have
eThromboembolic complications
eBleeding with anticoagulant use

»Uncertain risk of complications with
novel oral anticoagulants (NOACs) in
elderly women who are frail and
have borderline renal function

Atrial fibrillation is a problem with
the rate or rhythm of the heartbeat.
The heart beats too fast, too slow,

or with an irregular rhythm.
This lets blood stay in the heart

longer than normal and clots can form.
If the clots reach the brain,

they can cause a stroke.

Anticoagulants prevent clots
from forming.




Sex

Age

Race

Total cholesterol
HDL-Cholesterol
Systolic BP

Treatment for high BP
Diabetes

Smoker

MorF
20-79 Years
AA or WH
130-320 mg/dL
20-100 mg/dL
90-200 mm Hg
YorN
YorN
YorN

170
50
110

Patient values

Patient Calculated Risk

10-yr ASCVD Risk =
(Optimal 0.3%)

Lifetime ASCVD Risk =

Lifetime ASCVD Risk

with optimum risk =
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Sex

Age

Race

Total cholesterol
HDL-Cholesterol
Systolic BP

Treatment for high BP
Diabetes

Smoker

MorF
20-79 Years
AA or WH
130-320 mg/dL
20-100 mg/dL
90-200 mm Hg
YorN
YorN
YorN

170
50
110

Patient values

40

AA
250
30

150

Output: 10-year ASCVD Risk (%)
only available for ages 40-79

Patient Calculated Risk

10-yr ASCVD Risk = 6.8%
(Optimal 0.3%)

Lifetime ASCVD Risk = 39%

Lifetime ASCVD Risk

with optimum risk = 8%




> Available sex-specific scores do not include
eWomen’s unique risk factors
elLifetime risk for those under age 40

»While younger women'’s risks are lower,
risk stratification would help illustrate
importance of prevention strategies

»Knowing their risk could motivate
younger women to change lifestyle earlier
»This strategy could decrease the risk of
stroke, as well as dementia (which is more common in women)



»>Women may have prevention

strategies that differ from men’s

eClinical trials need to inform these
differences and to change practice

»Future research should target
prevention AND improved outcomes
for women after stroke

»>Women live longer — We need to focus
on the quality of that extended lifespan
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> Prevention

» Treatment

> Rehabilitation
» Clinical Trials

» Consensus
e Remote Treatment Stroke Centers
e Primary Stroke Centers
e Comprehensive Stroke Centers
e Joint Commission
e American Heart Association and American Stroke Association



> Why the practice gap between translating what we know into
what we do?

» Changing processes is challenging

e Lack of leadership, coordination of care, cooperation, and
resources (people and time) = inertia

» Fragmentation of care within the system of care
e Lack of integration of facilities, agencies and professionals = inhibits collaboration

> How do we bridge the gap?
> How do we integrate the components?



> Paul Coverdell Acute Stroke Registry
e Data specifically collected to improve process and outcome
e Established quality indicators that track progress toward defect-free care
e Evaluate effectiveness of Quality Improvement (Ql) measures

» Get With The Guidelines

e American Heart Association Defect-Free Care means
and American Stroke Association all quality indicators that are
appropriate for a patient meet
an established guideline.




» Timeliness of treatment
e tPA administration

e Antithrombotic therapy started by
end of hospital day 2

» Prophylactic treatment during stay
e DVT Prophylaxis
e Anticoagulation for Atrial Fibrillation
> Screening for other risk factors
e Dysphagia screening
e Smoking cessation advice/counseling

> Stroke education
> Assessed for rehabilitation

» Discharged on
e Antithrombotic therapy
e Cholesterol reducing medication



Intravenous tPA Administration within 3 hours of “Last Known Well” among
Eligible Ischemic Stroke Patients, GCASR, 2007-2013



Median Door-to-needle Time among Patients
Included in the Analysis, GCASR, 2007-2013
(n=3,218)

During a stroke,
every minute counts.

2

million neurons die
for every minute
a stroke continues.




Defect-free Care by Hospital Cohort, GCASR, 2006-2014



Clinical Trials

NIH StrokeNet
Industry Trials

Consensus Opinion

AHA, AAN, AANN,
and others

Public Health

Disease surveillance
Basic science discoveries

Quality Initiatives
AHA / Coverdell Registry

Joint Commission, DNV
GA Stroke Prof Alliance



> System = Network

> Task Force for Stroke Systems of Care
e Describes the current fragmentation of stroke care
e Describes components of a stroke system
e Recommends methods for encouraging the implementation of stroke systems



> Recommended creating
coordinated systems of care
that integrate preventive and
treatment services and
promote patient access to
evidence-based care



> The Goal

e Develop an effective integrated system for stroke prevention, acute treatment,
and rehabilitation

» The Challenge

e Although individual components of a stroke system may be well developed,
these components often operate in isolation



1. Ensure effective interaction and collaboration
e Among agencies, services, and people involved

e In the prevention, timely identification, transport, treatment, and
rehabilitation of individual stroke patients

e In a locality or region

Community EMS ED In-patient Discharge Coordination Community



2. Promote use of an organized, standardized approach
e In each facility and component of the system

3. ldentify performance measures
e Include both process and outcomes measures

e Include a mechanism for evaluating
effectiveness throughout

e Ensure entire system and its individual
components continue to evolve and improve




» Stroke systems should be customized for each state, region, or locality

> Track, monitor and
improve care

» Follow clinical pathways
based on evidence
and consensus opinion

» Ensure smooth transition
and continuum of care
after hospital discharge




» Evaluations of the system should examine
e Overall patient outcomes
e Linkages among essential stroke system components
e Linkages to other systems and entities
e Obstacles to care
e Potential gaps



> Stroke is a common and
devastating disease

» Stroke care in most regions of
the United States remains
fragmented with inadequate
coordination among
key stakeholders



» State-based strategies like the Georgia Coverdell Acute Stroke Registry
have had a major impact on improving public health

» An excellent example of the intersection and integration between
clinical care and community-based public health

» Currently integrating pre-hospital, hospital, and post-hospital phases
by engaging key stakeholders interested in improving care transitions
and patient outcomes



» Building and enhancing stroke systems throughout the United States
is the critical next step in improving patient outcomes

> Providers and policymakers at the local, state, and national levels
can promote coordinated systems that improve patient care and
public health



Jennifer L Foltz, MD, MPH
Commander, U.S. Public Health Service
Director, Paul Coverdell National Acute Stroke Program
Senior Medical Officer, Division for Heart Disease and Stroke Prevention



millionhearts.hhs.gov/learn-prevent/risks.html

> 5th leading cause of death in the US
e Risk increases with age
e 75% of stroke victims survive
e ~S33 billion annually

»2nd leading cause of death in the world
¢ 6.5 million deaths annually
e Highest rates in Asia
e 69% of strokes occur in developing countries



Smallest Examples

Impact Education about healthy living do’s

Counseling and don'ts
& education

Medication for high blood pressure,

Clinical high cholesterol, diabetes

Interventions

Long-lasting Brief intervention for tobacco,
g : alcohol
protective interventions

Changing the context to make Healthy food access, school PE,
individuals’ default decisions healthier smoke-free laws

Largest Socioeconomic Factors Employment, education, housing,
Impact y health care access



CONMMUNITY PREVENTION CLINICAL PREVENTION

Reduce need for treatment Improve treatment




Age-Adjusted Stroke Mortality
Rate per 100,000
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Statewide, Data-Driven Quality Improvement
across the Stroke Care Continuum
for Better Patient Outcomes






Pre-hospital C— In-hospital C— Post-hospital

- Promote public - Improve hospital - Improve post-discharge
prevention messages care care transitions

- Improve EMS care and - Educate, facilitate home
transitions support systems

Community EMS ED In-patient Discharge Coordination Community



Pre-hospital In-hospital Post-hospital

=)

- Promote public - Improve hospital - Improve post-discharge
prevention messages care and care

- Improve EMS care and transitions - Educate, facilitate home
transitions support systems

- Coordinate partnerships, recruitment, engagement
- Integrate, analyze and use data
- Sustain improvements




Create Quality Indicators and
Program performance measures

Improve data quality, Track progress,
Target interventions and improvements,
Inform practice protocols,

Set standards of care

alf

N

Collect
Data

Establish
Measures

Improve
Quality

Provide
Feedback

S < ‘5,‘47\
22—~ ’SIE
TR

Utilize EMS and hospital records,
Hospital inventory survey,
Annual performance narratives,
Qualitative interviews and
Surveillance data

Provide data quality

and state progress,

Grantee evaluation,

Annual performance reports,
Cross-site findings



> Inform, develop and
deploy effective
interventions

» ldentify and address
delivery gaps

» Monitor and evaluate

progress
* |nteractive Atlas of Heart
Disease and Stroke

Epidemiology
and
Surveillance

Health System
Interventions

Environmental
Approaches

Community-
Clinical
Linkages




Epidemiology
and
Surveillance

Health System
Interventions

Environmental
Approaches

Community-
Clinical
Linkages

> Improve the social and
physical environments

> Promote healthy behaviors

» Make healthy choices easier

and more convenient
e Million Hearts® sodium reduction



> Improve the delivery

and use of services

e Coverdell Quality
Performance Measures

e Million Hearts® health
information technology

Epidemiology
and
Surveillance

Health System
Interventions

Environmental
Approaches

Community-
Clinical
Linkages




Epidemiology
and
Surveillance

Health System
Interventions

Environmental
Approaches

Community-
Clinical
Linkages

»Improve access to
community resources
»Support to prevent, delay,

manage chronic diseases
e Coverdell community
interventions and
information exchange



» Stroke Videos
e “Recognize the Signs and Symptoms of Stroke”

e “Prince Quire’s Stroke Story”

e “Dr. Frankel’s Coverdell Story: Improving
Stroke Care in Georgia”

e “Coverdell Stroke Program: Ensuring That All
Americans Receive the Highest-Quality Care”

» “Stroke and You” fact sheet series
» Infographics, social media cards, blogs
» Twitter and Facebook



» Improve stroke care with
integrated efforts across
care systems

e Quality improvement is helping
bridge care gaps, improve
treatment and outcomes, and
eliminate disparities in care

e Preventing stroke, morbidity,
and mortality



»> Mind Your Risks*™ and
address risk factors

e Hypertension remains a
treatable risk factor for stroke

e Women have increased risk
of stroke and different risks
for stroke

e Racial and ethnic risk

differences need to be
understood and addressed



> Recognize symptoms of a stroke and act FAST!

e Call 911 if you think someone is
having a stroke

e Every minute counts!

e Rapid treatment and rehabilitation
are vital to improving outcomes






