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Preventative Cardiology:

High Blood Pressure/Hypertension
High Cholesterol



Preventing Heart Disease

* Why do we care?



Covid-19 Was America's Third
Leading Cause Of Death In 2020

Number of deaths for all leading causes of death
in the U.S.in 2020

Unintentional
injuries - 192,176

Stroke 159,050

Chronic lower
respiratory diseases - 150557
Alzheimer disease - 133,382
Diabetes -101,106

Source: Centers for Disease Control and Prevention
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Heart Disease Risk Factors

* Nonmodifiable
— Age
— Sex
— Family history



Heart Disease Risk Factors

 Modifiable

— Smoking

— Blood pressure
— Cholesterol

— Weight

— Activity level

— Diabetes

— Diet

— Stress

— Alcohol
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Anatomy — Coronary Arteries




Heart Disease

F-"Iaque farmation and grcwth
Opening of an artery

Cholesterol particles infiltrate the
damaged inner lining of the artery.

Tunica intima
Artery wall< Tunica media

Cholesterol parficles

. Tear in the inner

lining of the artery

A plague develops in the anery.

Marrowed opaning
of an artery
{50% blocked)
More cholesterol and other
materials are incorporated into
the plague, making it grow.

4

90% blocked

The plague continues to grow, The plague ruptures and a blood
blocking blood flow through the clot forms, completely blocking
artery. blood flow through the artery.
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Circulation
Volume 140, Issue 11, 10 September 2019; Pages e595-e548
https:/f'doi.crg/10.1161/CIR.0000000000000675

ACC/AHA CLINICAL PRACTICE GUIDELINE

2019 ACC/AHA Guideline on the Primary Prevention of
Cardiovascular Disease: A Report of the American College
of Cardiology/American Heart Association Task Force on
Clinical Practice Guidelines

Donna K. Arnett, PhD, M3PH, FAHA, Co-Chair, Roger $. Blumenthal, MD, FACC, FAHA,
Co-Chair, Michelle A. Albert, MD, MPH, FAHA, Andrew B. Buroker, Esq, Zachary D.
Goldberger, MD, MS, FACC, FAHA, Ellen J. Hahn, PhD, RN, Cheryl Dennison
Himmelfarb, PhD, RN, ANP, FAHA, Amit Khera, MD, MSc, FACC, FAHA, Donald Lloyd-
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MD, MHS, FACC, FAHA, Michael D. Miedema, MD, MPH, Daniel Mufioz, MD, MPA, FACC,
Sidney C. Smith Jr, MD, MACC, FAHA, Salim S. Virani, MD, PhD, FACC, FAHA, Kim A.
Williams Sr, MD, MACC, FAHA, Joseph Yeboah, MD, M3, FACC, FAHA, and Boback
Ziaeian, MD, PhD, FACC, FAHA




Heart Health

— The most important way to prevent atherosclerotic
vascular disease, heart failure, and atrial fibrillation is
to promote a healthy lifestyle throughout life.

— Adults who are 40 to 75 years of age and are being
evaluated for cardiovascular disease prevention
should undergo 10-year atherosclerotic cardiovascular
disease (ASCVD) risk estimation and have a clinician—
patient risk discussion before starting on
pharmacological therapy, such as antihypertensive
therapy, a statin, or aspirin. In addition, assessing for
other risk-enhancing factors can help guide decisions
about preventive interventions in select individuals, as
can coronary artery calcium scanning



Heart Health

— All adults should consume a healthy diet that
emphasizes the intake of vegetables, fruits, nuts,
whole grains, lean vegetable or animal protein,
and fish and minimizes the intake of trans fats, red
meat and processed red meats, refined
carbohydrates, and sweetened beverages. For
adults with overweight and obesity, counseling
and caloric restriction are recommended for
achieving and maintaining weight loss.



Heart Health

e Adults should engage in at least 150 minutes
per week of accumulated moderate-intensity
physical activity or 75 minutes per week of
vigorous-intensity physical activity.

* Address diabetes and tobacco

e Aspirin should be used infrequently in the
routine primary prevention of ASCVD because
of lack of net benefit.



Heart Health

e Statin therapy is first-line treatment for primary
prevention of ASCVD in patients with elevated low-
density lipoprotein cholesterol levels (2190 mg/dL),
those with diabetes mellitus, who are 40 to 75 years of
age, and those determined to be at sufficient ASCVD
risk after a clinician—patient risk discussion.

* Nonpharmacological interventions are recommended
for all adults with elevated blood pressure or
hypertension. For those requiring pharmacological
therapy, the target blood pressure should generally be
<130/80 mm Hg.



Walking
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Blood Pressure
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Normal BP
(BP <120/80
mm Hg)

Promote optimal
lifestyle habits

Reassess in
1y
(Class lla)

eatment and follow-up

Elevated BP Stage 1 hypertension
(BP 120-129/<80 (BP 130-139/80-89
mm Hg) mm Hg)

Clinical ASCVD
or estimated 10-y CVD risk
210%*

BP goal met

Assess and
optimize
adherence to
therapy

Consider
intensification of
therapy

Stage 2 hypertension
(BP =140/90 mm Hg)




L
)
o

(B
oo

I
o

al
=
=
L=
&
=
&
i
0o
=
=
=2
oo

0
10 12 3 9 12 3
a.m.noon p.m. midnight

-+~ Systolic Time (hours)
Diastolic




Office BP: 2130/80 mm Hg but <160/100 mm Hg
after 3 mo trial of lifestyle modification and
suspected white coat hypertension

Daytime ABPM
or HEPM
BP <130/80 mm Hg

Hypertension
Continue lifestyle modification
and start antihypertensive drug
therapy
(Class lla)

White Coat Hypertension
+ Lifestyle modification
* Annual ABPM or HBPM
to detect progression
(Class lla)

Office BP: 120-129/<80 mm Hg
after 3 mo trial of lifestyle modification and
suspected masked hypertension

Daytime ABPM
or HBPM
BP =130/80 mm Hg

Elevated BP
« Lifestyle modification
e Annual ABPM or ABPM
to detect masked
hypertension or progression
(Class lla)

Masked Hypertension
Continue lifestyle modification
and start antihypertensive drug

therapy
(Class lla)




Salt intake restriction’™
(Mean decrease in salt intake = 4.6 g day')

DASH diet™

Weight loss™
(Mean body weight loss = 5.1 kg)

Exercise’
{Aerobic exercise for 30-60 min)

Restriction of alcohol intake™ B Systolic pressure
(Mean decrease in alcohol intake = 76%) Diastolic pressure
1 Meta-analysis

L E 4 E E
2 Randomized trail

Decrease in blood pressure (mm Hg)




Hypertension — Pharmacologic
Therapy

Beta-blockers
— Beneficial for certain heart rhythm issues
— Certain agents beneficial in congestive heart failure
— Helpful after heart attacks
— Side effects: fatigue, slow heart rate
Calcium channel blockers
— Side effect: swelling
— May be helpful for some heart rhythm problems
— Try to avoid in congestive heart failure
Diuretics
— Use with caution in patients with kidney issues
— Agents used for BP control don’t generally cause excessive urination
— Can cause electrolyte problems
Ace-inhibitors/Angiotensin Receptor Blockers (ARBs)
— Ace-l can cause cough
— Beneficial in diabetes, congestive heart failure, vascular disease
— Cautionin kidney disease



Cholesterol



What is cholesterol

* Waxy substance
* Not inherently bad

— Body needs it to build cells and make vitamins

* Too much cholesterol can lead to plaque
ouildup in arteries

 LDL — bad chol (most treatments focus on this)
e HDL — good
* Triglycerides — fat in blood stream




Cholesterol

CHD mortality (%)

0
260 365 390 455 520 585 6.50 715 7.80 8.45
Total cholesterol (mmol/l)
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Relative Risk of Major Vascular Events

Relative Risk of Major Vascular Events

Twenty-five statin trials
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Statins

Caomposite Primary End Paint:
Fala! or Nonfatal Myocardial Infarctaan,
Suaden Death, or Unsiable Angina

Cumulative Incidence

Secondary End Point:
Unstabie Angina
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Cumidative Incidence

=)

2 3 4
| Yoars of Foliow-up
wﬂslalm 3304 3281 3250 3247 T4 107
IPlacebo 3301 3267 3240 3205 3150 1678

37% Risk
Reduction
(P=.001)

Cumulative Incidence

Years of Follow-up

Lovastatin 3304 3207 3237 3192 3148 16M
Piacebo 3307 3258 3221 3174 3103 1659

Secondary End Point:
- Fatal and Monfatal Myocardial Infarction

5 T 2 : a
No. at Risk Yoears of Foliow-up
Lowastatin 3304 3281 3240 3214 3174 1717
Piagebo 3301 3270 3237 3200 3143 1682

Lavagtatin



Statins

__No.of Everts Rate of First Primary End Point Event
Characteristic N Lovastatin Placebo o 8 12 16 20 2 L 3
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Hypartansion
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Yoz

Non-Insulin-Dependent Diabetes
Yes 155
Mo 6450

LDL-C Tertile, mmaliL (mgfdl)
<367 { 142)° 2210
367-4.05 (143-1568) 2196
=4.05 { 157} 21499

HDL-C Tertile, mmol/L (magidL)
<0.89 { 34)" 2115
0.89-1.02 (35-39) 2347
=1.02 { 40t 2143

W Lovastatin Events I Placebo Evenls
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Event Rate (%)

No. at Risk

Simvastatin—
ezetimibe

Simvastatin

Hazard ratio, 0.936 (95% Cl, 0.89-0.99)
P=0.0l6

Simvastatin monotherapy

Simvastatin—ezetimibe

2 3 4 5
Years since Randomization

6801 6375 5839 4284 3301

6799 6327 5729 4206 3284

1906

1857




Cholesterol — Pharmacologic Therapy

e Statins
* Ezetimibe (Zetia)
e PCSK-9 inhibitors



Theoretical Patient

55 yo male on BP meds
Feels he is healthy, feels well and exercises
BP is a little elevated

Told by PCP his cholesterol is high and he should
go on medications

Doesn’t want to go on medications unless
really need it”

Total cholesterol -220
HDL 30
LDL 140

I(l



cottectsr  ASCVD Risk Estimator Plus LA EL  Therapy Impact

CARDIOLOGY

Current 10-Year
L %mﬁﬂ ASCVD Risk™

Lifetime ASCVD Risk: 50%  Optimal ASCVD Risk: 3.6%

Current Age @ *

systolic Blood Pressure imm Hg * Diastolic Blood Pressure (mm Hg) ©
1 95

Total Cholesterol (mg/av) * HDL Cholesterol (mg/dL) * LDL Cholesterol (mg/dL) @ ©

30 140

History of Diabetes? * Smoker? @ *

On Hypertension Treatment? * Onastatin?® © On Aspirin Therapy? © ©




Calcium Score
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10-15% 16-20%
Projected Framingham Risk Score

mCAC=0 m=mCAC1-100 =mCAC 101-300 m=CAC >300

e American

Heart
Associations



Presenter
Presentation Notes
Hazard ratios (HRs) for coronary heart disease events associated with coronary calcium scores: US adults (reference group, coronary artery calcification [CAC]=0 and Framingham Risk Score <10%). Coronary heart disease events included nonfatal myocardial infarction and death attributable to coronary heart disease. Data derived from Greenland et al.19


Table 1. Interpretation of coronary calcium score?

Calcium score
0

1-100

101-400

th percentile

Risk of myocardial

Interpretation infarction/stroke at 10 years

Very low nsk

Leww risk

Maoderate risk
hModearately high risk

High risk



CENTRAL ILLUSTRATION: Cumulative Incidence of MACE Stratified by
Statin Treatment and CAC Severity

Statin vs. No Statin
aSHR 1.00, 95% Cl 0.79-1.27
p=0.99

=
o

Cumulative Incidence

o
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0.00
No. at Risk
No Statin 5,618 5,355
Statin 3,742 3,632

4,872
3,258

CAC101-400
Statin vs. No Statin

aSHR 0.32, 95% Cl 0.21-0.48
p < 0.0001

Cumulative Incidence

No. at Risk

No Statin 154
Statin 800

CAC1-100

Statin vs. No Statin
aSHR 0.83, 95% Cl 0.60-1.16
p=029

2,973 600 944 897
1,978 318 1,933 1,871

Statin vs. No Statin
aSHR 0.56, 95% Cl 0.34-0.90
p=0.017

Years

20 42
69 an

No Statin Statin

Mitchell, J.D. et al. J Am Coll Cardiol. 2018;72(25):3233-42.




CAC =1-100 CAC =100
Population ie f 265 18%
Annual coronary event rate?® . 19%

Annual can lar event ra

MNNT to prevent one coronary event over five years

MMNT aspirin™ 10%,
MMH = 442 for major bleeding

NMT statin®®

Individualise statin
+ aspirin

All patients: Lifestyle management and risk factor control
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Diet

Low-Fat
Guidelines

65 yearsﬁ'ﬁ_d over

30-44 years

18-29 years

1976~ 1999- 2001- 2005~
1980 - 2000 2002 2008
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