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• More people die each year from cardiovascular

diseases than from any other cause

• Hypertension or elevated blood pressure is a

serious medical condition that significantly

increases the risk of heart, brain, kidney and

other diseases



3

• An estimated 1.4 billion people worldwide have

high blood pressure, by 2025 at the current rate

will exceed 1.6 billion but just 14% have it

under control. However, cost-effective

treatment options do exi
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Classification of BP



Categories of BP in Adults*

2017 & 2018 ACC/AHA





Secondary Hypertension

Common causes

Renal parenchymal disease

Renovascular disease

Primary aldosteronism

Obstructive sleep apnea 

Drug or alcohol induced 

Uncommon causes

Pheochromocytoma/paraganglioma

Cushing’s syndrome

Hypothyroidism

Hyperthyroidism

Aortic coarctation (undiagnosed or repaired)

Primary hyperparathyroidism

Congenital adrenal hyperplasia

Mineralocorticoid excess syndromes other than primary aldosteronism 

Acromegaly

Whelton PK et al. Hypertension/J Am Coll Cardiol. 2017 [Epub ahead of print].

Underlying cause of high BP in about 10% of adults with hypertension



Management



Basic and Optional Laboratory Tests for Primary Hypertension

Basic testing Fasting blood glucose*

Complete blood count

Lipid profile

Serum creatinine with eGFR*

Serum sodium, potassium, calcium*

Thyroid-stimulating hormone

Urinalysis

Electrocardiogram

Optional testing Echocardiogram

Uric acid

Urinary albumin to creatinine ratio

*May be included in metabolic panel. eGFR indicates estimated glomerular filtration rate.

Whelton PK et al. Hypertension/J Am Coll Cardiol. 2017 [Epub ahead of print].



• We take a more personalized approach



• The contemporary focus of HTN treatment has

appropriately shifted to the following:

• 1)The patient characteristics (age, absolute 10-year

ASCVD risk, known CVD , and comorbidities) that

determine the BP level at Which antihypertensive drug

therapy will be initiated, and

• 2)The level to which BP should be minimally lowered to

for optimal
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Blood Pressure (BP) Thresholds and Recommendations for 

Treatment and Follow-Up (continued on next slide) 

Normal BP
(BP <120/80 

mm Hg)

Promote optimal 
lifestyle habits

Elevated BP
(BP 120–129/<80 

mm Hg)

Stage 1 hypertension
(BP 130–139/80-89 

mm Hg)

Nonpharmacologic 
therapy
(Class I)

Reassess in 
3–6 mo
(Class I)

BP goal met

No Yes

Reassess in 
3–6 mo
(Class I)

Assess and 
optimize 

adherence to 
therapy

Consider 
intensification of 

therapy

Reassess in 
1 mo

(Class I)

Nonpharmacologic 
therapy and 

BP-lowering medication
(Class I)

Reassess in 
1 y

(Class IIa)

Clinical ASCVD 
or estimated 10-y CVD risk 

≥10%*

YesNo

Nonpharmacologic 
therapy 
(Class I)

BP thresholds and recommendations for treatment and follow-up

Nonpharmacologic therapy 
and 

BP-lowering medication†
(Class I)

Reassess in 
3–6 mo
(Class I)

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



Colors correspond to Class of Recommendation in Table 1.

*Using the ACC/AHA Pooled Cohort Equations. Note that patients with DM or CKD are automatically placed in the high-

risk category.  For initiation of RAS inhibitor or diuretic therapy, assess blood tests for electrolytes and renal function 2 to 4 

weeks after initiating therapy.

†Consider initiation of pharmacological therapy for stage 2 hypertension with 2 antihypertensive agents of different 

classes. Patients with stage 2 hypertension and BP ≥160/100 mm Hg should be promptly treated, carefully monitored, and 

subject to upward medication dose adjustment as necessary to control BP. Reassessment includes BP measurement, 

detection of orthostatic hypotension in selected patients (e.g., older or with postural symptoms), identification of white coat 

hypertension or a white coat effect, documentation of adherence, monitoring of the response to therapy, reinforcement of 

the importance of adherence, reinforcement of the importance of treatment, and assistance with treatment to achieve BP 

target.

Normal BP
(BP <120/80 

mm Hg)

Promote optimal 
lifestyle habits

Elevated BP
(BP 120–129/<80 

mm Hg)

Stage 1 hypertension
(BP 130–139/80-89 

mm Hg)

Nonpharmacologic 
therapy
(Class I)

Reassess in 
3–6 mo
(Class I)

BP goal met

No Yes

Reassess in 
3–6 mo
(Class I)

Assess and 
optimize 

adherence to 
therapy

Consider 
intensification of 

therapy

Reassess in 
1 mo

(Class I)

Nonpharmacologic 
therapy and 

BP-lowering medication
(Class I)

Reassess in 
1 y

(Class IIa)

Clinical ASCVD 
or estimated 10-y CVD risk 

≥10%*

YesNo

Nonpharmacologic 
therapy 
(Class I)

BP thresholds and recommendations for treatment and follow-up

Nonpharmacologic therapy 
and 

BP-lowering medication†
(Class I)

Reassess in 
3–6 mo
(Class I)

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



2017 ACC/AHA BP Guideline: Thresholds for Treatment

SBP DBP

<120 and <80

120–129 and <80

130-139 or 80-89

130–139 or 80–89

≥130 or ≥80

≥130

≥140 or ≥90

CVD Risk/other 

circumstances

N/A

N/A

No CVD/10-yr ASCVD risk <10%*

CVD/10-year ASCVD risk ≥ 10%

Diabetes or CKD

Age  ≥65 years

N/A

Recommended Treatment

Healthy Lifestyle

Nonpharmacological therapy

Nonpharmacological therapy

Antihypertensive drug 

therapy

(plus nonpharmacological 

therapy)

* AHA/ACC 2013 Pooled Cohort CVD Risk Equations

Whelton PK et al. Hypertension/J Am Coll Cardiol. 2017;Epub ahead of print

+
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• Absolute cardiovascular risk is utilized , for the

first time, to determine high –risk status when

BP130–139/80–89mmHg(Stage1 HTN) and high-

risk patient characteristics/comorbidities are

absent including :

– Age 65 and older

– Diabetes

– CKD (eGFR <60ml/min/1.73 m2 and/or urine Alb:

Cr ratio ≥300mg/g)

– Known CVD,PAD

– Post-renal transplantation

– HFrEF or pEF

– And/or ≥10% ten year ASCVD risk



21



22



23



BP Target during Treatment



 High risk individuals initiate drug therapy when

BP≥130/80mmHg

• The exception amongst high-risk individuals is for

secondary (non-lacunar) stroke prevention in drug

naïve individuals as drug therapy is initiated when

blood pressure ≥140/90mmHg
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• Non-high risk individuals will initiate drug

therapy when BP is ≥140/90mmHg

• Irrespective of blood pressure threshold for

initiation of drug therapy , the target BP is

minimally<130/80mmHg in most
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• However ,target Bp is <130 systolic amongst those

65 and older as the committee made no

recommendation for a DBP target

• Treatment should be initiated with two drugs

Having complementary mechanisms of action

when blood pressure is >20/10mmHg above goal
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2017 ACC/AHA BP Guideline: Treatment Targets

SBP DBP

<120 and <80

120–129 and <80

130-139 or 80-89

130–139 or 80–89

≥130 or ≥80

≥140 or ≥90

≥130

CVD Risk

N/A

N/A

No CVD and 10-year
ASCVD risk <10%

Clinical CVD or 10-year 
ASCVD risk ≥ 10%

Diabetes or CKD

N/A

Age  ≥65 years

Recommended Treatment

N/A

N/A

SBP <130 and DBP <80 mm Hg

SBP <130 mm Hg

Whelton PK et al. Hypertension/J Am Coll Cardiol 2017;Epub ahead of print



Treatment

- Nonpharmacological (lifestyle change) therapy

- Nonpharmacological and antihypertensive drug

therapy



Best Proven Nonpharmacological Interventions for Prevention and Treatment of Hypertension

Intervention Dose Approximate Impact on SBP

Hypertension Normotension

Weight loss Calorie reduction
& physical activity

Best goal is ideal body weight. Expect about 1 mm 

Hg for every 1-kg reduction in weight.

-5 mm Hg -2/3 mm Hg

Healthy diet DASH diet Diet rich in fruits, vegetables, whole grains, and low-

fat dairy products, with reduced saturated and total 

fat.

-11 mm Hg -3 mm Hg

Dietary 

sodium

Reduced intake Optimal goal <1500 mg/d, but at least a 1000-mg/d 

reduction in most adults.

-5/6 mm Hg -2/3 mm Hg

Dietary 

potassium

Enhanced intake 
through diet

3500–5000 mg/d, preferably by diet rich in 

potassium.

-4/5 mm Hg -2 mm Hg

Physical 

activity

Aerobic ● 90–150 min/wk (65%–75% heart rate reserve) -5/8 mm Hg -2/4 mm Hg

Dynamic resistance ● 90–150 min/wk (50%–80% 1 rep maximum)

● 6 exercises, 3 sets/exercise, 10 repetitions/set

-4 mm Hg -2 mm Hg

Isometric resistance ● 4 × 2 min (hand grip), 1 min between exercises, 

30%–40% max. voluntary contraction, 3 sessions/wk 

(8–10 wk)

-5 mm Hg -4 mm Hg

Moderation 

in alcohol 

intake

Alcohol consumption In individuals who drink alcohol, reduce alcohol to:

● Men: ≤2 drinks daily

● Women: ≤1 drink daily

-4 mm Hg -3 mm Hg
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• First-step agents:

– Compelling indication

• Use agent(s) that concurrently lower BP (e.g. post-

MI, SIHD, HF)

Choice of Drug Therapy in Treatment of  HTN

Whelton PK et al. Hypertension/J Am Coll Cardiol. 2017 [Epub ahead of print].



–No compelling indication

• Achieving BP goal more important than

choice of drug therapy

34

Choice of Drug Therapy in Treatment of  HTN



First-Line Drugs

• The three first-line drug classes for

hypertension are:

– (1) CCB (amlodipine)

– (2) ACEI or ARB, and

– (3) Thiazide type diuretic(favors indapamide or

chlorthalidone over HCTZ)

•

Choice of Drug Therapy in Treatment of  HTN



Choice of Initial Medication 

COR LOE Recommendation for Choice of Initial Medication

I ASR

For initiation of antihypertensive drug therapy, first-

line agents include thiazide diuretics, CCBs, and 

ACE inhibitors or ARBs.

SR indicates systematic review. 



General Principles of Drug Therapy 

COR LOE
Recommendation for General Principle of Drug 

Therapy

III: 

Harm
A

Simultaneous use of an ACE inhibitor, ARB, and/or renin 

inhibitor is potentially harmful and is not recommended to 

treat adults with hypertension. 



• Combination drug therapy

– Initial treatment with two drugs in most patients

• esp. in blacks and adults with stage 2 hypertension 
with BP ≥20/10 above target

– Use agents with complimentary modes of action

• e.g. diuretic or CCB with ACEI or ARB

– Use combination pill when feasible

Choice of Drug Therapy in Treatment of Hypertension

Whelton PK et al. Hypertension/J Am Coll Cardiol. 2017 [Epub ahead of print].

Choice of Drug Therapy in Treatment of  HTN



• In adults ≥65 years, with average SBP ≥130 mm Hg:

– If noninstitutionalized ambulatory community-dwelling

adult, treat to <130 mm Hg

– If high burden of comorbidity and limited life

expectancy, treatment decisions should be based on

clinical judgement and patient preference, using a team-

based approach to assess risk/benefit of potential

treatment

Whelton PK et al. Hypertension/J Am Coll Cardiol. 2017 [Epub ahead of print].

Antihypertensive Drug Treatment: Older Adults



• If average BP ≥130/80 mm Hg, initiate antihypertensive drug

therapy and treat to <130/80 mm Hg

• All first-line classes of antihypertensives (i.e., diuretics, ACE

inhibitors, ARBs, and CCBs) useful and effective

• Consider ACEI or ARBs in presence of albuminuria

Whelton PK et al. Hypertension/J Am Coll Cardiol. 2017 [Epub ahead of print].

Antihypertensive Drug Treatment: Diabetes Mellitus



Antihypertensive Drug Treatment: Heart Failure

• Prescribe guideline directed medical therapy (GDMT)

• Nondihydropyridine CCBs not recommended

• BP goal: <130/80 mm Hg

• If symptoms of volume overload, prescribe diuretics

• If high BP persists, prescribe ACE inhibitors or ARBs 

and beta blockers

• BP goal: <130 mm Hg

41

Hypertension and heart failure with preserved ejection factor (HFpEF)

Hypertension and heart failure with reduced ejection factor (HFrEF)



Management of Hypertension in Patients With SIHD

•ACE indicates angiotensin-converting enzyme; ARB, angiotensin receptor blocker; 

BP, blood pressure; CCB, calcium channel blocker; GDMT, guideline-directed 

management and therapy; and SIHD, stable ischemic heart disease.

Hypertension With SIHD 

Reduce BP to <130/80 mm Hg with 

GDMT beta blockers*, ACE inhibitor, or ARBs†

(Class I)

Add 

dihydropyridine CCBs 

if needed

(Class I)

Add 

dihydropyridine CCBs, 

thiazide-type diuretics, 

and/or MRAs as needed

(Class I)

Angina 

pectoris

No

BP goal not met

Yes

Colors correspond to Class of Recommendation in Table 1.

*GDMT beta blockers for BP control or relief of angina include carvedilol, metoprolol tartrate, metoprolol succinate, 

nadolol, bisoprolol, propranolol, and timolol. Avoid beta blockers with intrinsic sympathomimetic activity. The beta 

blocker atenolol should not be used because it is less effective than placebo in reducing cardiovascular events.

†If needed for BP control.



Management of Hypertension in Patients With CKD

•Colors correspond to Class of Recommendation in Table 1.

•*CKD stage 3 or higher or stage 1 or 2 with albuminuria ≥300 mg/d or ≥300 mg/g 

creatinine.

•ACE indicates angiotensin-converting enzyme; ARB, angiotensin receptor blocker; BP 

blood pressure; and CKD, chronic kidney disease.
.

Treatment of hypertension in patients with CKD

Albuminuria 
(≥300 mg/d or ≥300 mg/g 

creatinine)

ACE inhibitor*
(Class IIa)

Yes

Usual “first-line” 
medication choices

ACE inhibitor
(Class IIa)

ARB*
(Class IIb)

No

Yes

ACE inhibitor 
intolerant

No

BP goal <130/80 mm Hg
(Class I)
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Antihypertensive Drug Treatment: Follow-up

• Adults initiating a new or adjusted drug regimen for

treatment of hypertension should have a follow-up

evaluation of adherence and response to treatment at

monthly intervals until control is achieved

• In normal BP &white coat :rechecked annually

• Elevated BP: Every 3–6 months

• Stage 1HTN whitout drug therapy : Every 3–6 months



• The ACC/AHA guideline recommends

making orthostatic BP measurements at the

index visit
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Strategies to Improve Hypertension Treatment and Control

• Adherence strategies

– Once daily dosing/combination pills

• Strategies to promote lifestyle modification

• Team-based care

– Health professionals: physicians, nurses, pharmacists

– Patient

– Staff: office staff and community health workers

– Others: spouse, relatives, friends

• Telehealth strategies

• Financial incentives

Shared Decision-making



Resistant Hypertension: Diagnosis, Evaluation, and Treatment 

Whelton PK et al. Hypertension/J Am Coll Cardiol. 2017 [Epub ahead of print].



Summary

• Accurate BP measurement to improve diagnosis and 
management of hypertension

• More intensive BP control than previously 
recommended to reduce risk of CVD and mortality

• Employ strategies known to improve BP control
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Thank You
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