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Disclosures

Develop outcome measures under a contract with the Centers for
Medicare and Medicaid Services (CMS)

NIH/NIMHD funded U54. Project Lead: Health Disparities in
Hypertension: A Precision Medicine-based Approach for Early Risk
Stratification
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Hypertension: The Silent Killer

“I'm going to take your blood pressure, so try to relax
and not think about what a high reading might mean

for your chances of living a long, healthy life.” % AMERICAN
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Hypertension: A Global Health Crisis

Disability-Adjusted Life-Years, Thousands
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Region by Increasing Life Expectancy at Birth
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Higher burden of stroke in low
and middle income regions.

HTN accounted for 14% of
deaths (>10 million) &
>212 million DALYs in 2015

1.4-fold increase since 1990
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China: Million Persons Project
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Figure 1: Prevalence, awareness, treatment, and control of hypertension among study participants
Data are shown stratified by age and sex.

Overall, %2 of adults aged 35 to 75
had HTN

Only 1/3 were treated

1in 12 were controlled (<140/90)
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HTN 1n the US: A Tale of “2” Cities

Manhattan
and Brooklyn
Heights,
HTN rates of
16-25%

NYC Community Health Survey 2014

Percentage who have ever been told high blood pressure by neighborhood|

Percent

[CJi16.5 - 25.1 [ 25.2 - 29.7
I 30.5 - 40.3

Bureau of Epidemiology Services, NYC DOHMH

* Estimate should be interpreted with caution, potentially unreliable |

Bronx and
other parts
of Brooklyn,
HTN rates of

30-40%
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US Hypertension Prevalence

RACE

INCOME

18 and Over 25 and Over
Age-Adjusted <100% FPL 100-300% FPL >300% FPL
Prevalence 29% 50.8% 50.8% 40.3%
White
28% FPL: Federal Poverty Level
Black 42%
Hispanic 26%

Asian 25% (T unican,

Beckman AL...Spatz ES. JAMA Cardiology, 2017, t¥ CARDIOLOGY
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The problem is likely much worse.

Other phenotypes of hypertension, typically not measured,
also portend worse cardiovascular outcomes.
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FEvaluation: Phenotypes ot HTN

Nocturnal
HTN MaST’I‘\Ied Non-
Dipping
120-140 mmHg 12.3%
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Masked HTN
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ACC/AHA 2017 Guidelines

Recommendation for Out-of-Office and Self-Monitoring of BP
References that support the recommendation are summarized in Online Data Supplement 3 and
Systematic Review Report.
Recommendation
1. Out-of-office BP measurements are recommended to confirm the diagnosis
of hypertension (Table 11) and for titration of BP-lowering medication, in
conjunction with telehealth counseling or clinical interventions (1-4).
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Table 6. Categories of BP in Adults*

ACC/AHA 2017 Guidelines

BP Category SBP DBP
Normal <120 mm Hg and <80 mm Hg
Elevated 120-129 mm Hg and <80 mm Hg
Hypertension
Stage 1 130-139 mm Hg or 80-89 mm Hg
Stage 2 2140 mm Hg or 290 mm Hg
Table 11. Corresponding Values of SBP/DBP for Clinic, HBPM, Daytime, Nighttime, and 24-Hour ABPM
Measurements
Clinic HBPM Daytime ABPM Nighttime ABPM 24-Hour ABPM
120/80 120/80 120/80 100/65 115/75
130/80 130/80 130/80 110/65 125/75
140/90 135/85 135/85 120/70 130/80
160/100 145/90 145/90 140/85 145/90




FEvaluation Summary

* Personalized, Population Health Approach
— Engage persons inside and outside of the medical setting
— Focused screening: populations at risk; families; networks
— Attention to contextual environment

* Diagnosis of HTN
— Home-based monitoring
— 24-hour ABPM
— Develop cheap, convenient BP detection devices{§) orticty
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Hypertension Management

To reach BP goal of 120/80 mmHg and...
to improve cardiovascular outcomes
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A Global Taste of Salt Intake

Coarnvvannnennrmert e Salt intake is high across
g the globe.

High-Income Asia Pacific —
East Asia —

Eastern Europe —

Tropical Latin America —
Southeast Asia —

North Africa-Middle East —
Central Europe —

Western Europe —

South Asia —

- « N America 4-5 g/d of
. sodium (goal <2.3 g/d)

High-Income North America —
Australasia —

Central Latin America —
Andean Latin America —
Southern Latin America —
Western Sub-Saharan Africa —

American Heart Association Recommendation

¢

Carribean —

T  Central, Asian Pacific,
— East Asia, and Eastern
. Europe have the highest
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Will lowering salt reduce CV risk?

= . = Y .. £
‘“Population Level & “Individual Level &

We eat too much salt. At an individual level, yes
Lower sodium intake is in some populations,
associated with lower though its difficult and
blood pressure and the benefits are less
fewer cardiovascular certain.
events
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The NEW ENGLAND
JOURNAL of MEDICINE
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ORIGINAL ARTICLE A Correction Has Been Published :

Urinary Sodium and Potassium Excretion, Mortality, and
Cardiovascular Events

Martin O'Donnell, M.B., Ph.D., Andrew Mente, Ph.D., Sumathy Rangarajan, M.Sc., Matthew J. McQueen, M.B., Ph.D.,
Xingyu Wang, Ph.D., Lisheng Liu, M.D., Hou Yan, Ph.D., Shun Fu Lee, Ph.D., Prem Mony, M.D., Anitha Devanath, M.D.,
Annika Rosengren, M.D., Patricio Lopez-Jaramillo, M.D., Ph.D., Rafael Diaz, M.D., Alvaro Avezum, M.D., Ph.D., Fernando
Lanas, M.D., Khalid Yusoff, M.B., B.S., Romaina Igbal, Ph.D., Rafal llow, Ph.D., Noushin Mohammadifard, M.Sc., Sadi
Gulec, M.D., Afzal Hussein Yusufali, M.D., Lanthe Kruger, Ph.D., Rita Yusuf, Ph.D., Jephat Chifamba, M.Phil., Conrad

Kabali, Ph.D., Gilles Dagenais, M.D., Scott A. Lear, Ph.D., Koon Teo, M.B., Ph.D., and Salim Yusuf, D.Phil., for the PURE gfll}égéN
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Salt Reduction: Challenge

Most Sodium Comes from
Processed and Restaurant Foods

Naturally
occurring
Processed 12%
and

restaurant g While

foods NN eating
. 6%

77%

- cooking

“The issue is not what you
do with your salt shaker.”

--David Katz, MD
Yale University Preventive Medicine

% AMERICAN
{ > § COLLEGE of
35 CARDIOLOGY




Salt Reduction: Individual Level

5% added
while cooking

[] 6% added
while eating

] 12% from
natural sources

] 77% from
processed and
prepared foods

The DASH Diet
for Healthy Blood
Pressure

Follow these DASH (Dietary Approaches to Stop Hypertension)
guidelines for a healthier, more balanced diet

Fresh Fruits
and Vegetables
4705 ERVINGS
OF BACH PER DAY

Lean
Protein
60RLESS
SERVINGS

PER DAY Low-fat

. 2103 senviics
/ o

Legumes or

Nuts/Seeds :‘ 3, OhioHealth
4705 seRviNGS Diccover how the DGH
PERWEEK Eatsand Sweets et oan el you
UMITED your blood pressure at
Vlogohiohealhcom

A Whole-Food, Plant-Based Diet

High-fat whole foods
+ Such as avocados, nuts, olives; whole
food-sweetened treats; dairy substitutes
such as oat, almond, rice and soy.

Legumes

+ Beans, peas, lentils and seeds.
+ Consume 2-3 servings

(1/2 cup cooked legumes or

+ Use sparingly. 1Tbsp seeds) every day.
Leafy green vegetables Whole grains
# Such as collards, + Such as brown rice, barley, quinoa,
spinach and kale. oats, amaranth, whole wheat, whole-
+ Eat at least 2-3 servings grain pasta and sprouted grains.
(1 cup raw or 1/2 cup + 6-11 servings (1/2 cup
cooked) per day. cooked or 1 slice whole-

grain bread) daily.

Vegetables
« All types,
including starchy.

+ Eat as much and
as many different
colors as possible

each day.

Fruit (all types)
+ Consume 2-4

servings (1 piece

or /2 cup)
every day,
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Personalized Approach

Mt
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Individualize based on risk

Gender

Age

Race

Total Cholesterol

HDL Cholesterol

Male Female

years

White or other

mg/dL

mg/dL

v

Reset

Systolic BP

Receiving treatment for high
blood pressure
(if SBP > 120 mmHg)

Diabetes

Smoker

No

No

No

mmHg

Yes

Yes

Yes

v Personal
evidence of
target organ
damage

v Family hx of
stroke, CAD,
blindness or
renal disease
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Individualize based on risk

Goal
Strategy tested

In whom?
What worked?

At what expense?

At what benefit?

SPRINT
Treat to Target
<140 vs <120

High risk patients
<120 mmHg

++ meds
++ side effects
resulting in ED visits

25% RRR in MACE,
(no reduction in Ml
or stroke)

ACCORD
Treat to Target
<140 vs <120

Diabetes
<140 mmHg

More side effects
(renal)

No difference in
MACE or death.
Fewer strokes.

HOPE 3
Fixed dose med trial

ARB/thiazide v.
placebo

Intermediate risk
<140 mmHg

No difference in
discontinuation (25%
both arms)

Benefit restricted to
group with systolic
BP >142 mmHg




Shared Decision Making

Personalize identification and characterization of BP patterns
Assess BP in context of overall CV risk

Co-design goals

Find therapies with the least burden

Manage contributors to hypertension - lifestyle, stress
Openly address adherence
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A person-centered approach takes a

health system

Health Promotion

Assess Risk Factors .
v" Personalize

7

v Dlet. - diagnosis
Physical Activity v' Elicit

v

y Str_eSS preferences and
Weight oals

v Social context v %o shared

v .

y g?éSlCal env decision making

v" Improve health
v Access to care system support
v' Out of pocket P08 8 g P

. % v" Continued
feedback and

realignment
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