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Learning Objectives
• To review the health impact of HTN.

• To review the different methods of measurement of 
blood pressure.

• To review the multiple recent guidelines regarding goal 
blood pressure control.

• To discuss specific treatment options including 
pharmacologic and non pharmacologic including in 
special populations.
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Clinical case
• 56 yo woman presenting for evaluation of high blood 

pressure noted during a job-site screening. 
• She has gained 20 lbs over the past 5 y, take naproxen 

220 mg daily for joint pain.
• She has never smoked. She drinks 1 to 2 alcoholic 

drinks per day. No drug use. FH: positive for HTN.
• On examination: BP 163/94 mmHg in both arms while 

seated and 150/96 mmHg while standing. 
• Na: 138, K: 3.8, Creatinine: 0.8 mg/dl. UA normal. 

Sandra Taler. Initial Treatment of Hypertension. NEJM Feb 2018 
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Clinical case: questions
• What are the implications of high blood 

pressure on the patient? 
• What work-up is required for this new finding?
• What is the goal blood pressure to target?
• How do you reach the goal blood pressure?
• How do you advise patient to monitor blood 

pressure? 
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Learning Objectives
• To review the health impact of HTN.

• To review the different methods of measurement of 
blood pressure.

• To review the multiple recent guidelines regarding goal 
blood pressure control.

• To discuss specific treatment options including 
pharmacologic and non pharmacologic including in 
special populations.
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Sandra Taler. Initial Treatment of Hypertension. NEJM Feb 2018 
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Hypertension: health impact
• In the Global Burden of Disease Study 2010, high BP was the 

leading cause of death and disability-adjusted life years worldwide1.

• In the United States, hypertension accounted for more CVD deaths 
than any other modifiable CVD risk factor and was second only to 
cigarette smoking as a preventable cause of death for any reason2.

• In a follow-up study of 23 272 US NHANES (National Health and 
Nutrition Examination Survey) participants, >50% of deaths from 
coronary heart disease (CHD) and stroke occurred among 
individuals with hypertension3.

• In 2012, hypertension was the second leading assigned cause of 
ESRD, behind diabetes mellitus (DM), and accounted for 34% of 
incident ESRD cases in the US population4.

1- Lancet. 2012 Dec 15;380(9859):2224-60. A comparative risk assessment of burden of disease and injury attributable to 67 risk factors and risk factor clusters in 21 
regions, 1990-2010: a systematic analysis for the Global Burden of Disease Study 2010.

2- PLoS Med. 2009 Apr 28;6(4). The preventable causes of death in the United States: comparative risk assessment of dietary, lifestyle, and metabolic risk factors.
3- Circulation 2011. Trends in mortality from all causes and cardiovascular disease among hypertensive and nonhypertensive adults in the United States.

4- Am J Kidney Dis. 2015 Jul;66(1 Suppl 1). US Renal Data System 2014 Annual Data Report: Epidemiology of Kidney Disease in the United States.

Presenter
Presentation Notes
1- Lancet. 2012 Dec 15;380(9859):2224-60. A comparative risk assessment of burden of disease and injury attributable to 67 risk factors and risk factor clusters in 21 regions, 1990-2010: a systematic analysis for the Global Burden of Disease Study 2010.2- PLoS Med. 2009 Apr 28;6(4). The preventable causes of death in the United States: comparative risk assessment of dietary, lifestyle, and metabolic risk factors.3- Circulation 2011. Trends in mortality from all causes and cardiovascular disease among hypertensive and nonhypertensive adults in the United States.4- Am J Kidney Dis. 2015 Jul;66(1 Suppl 1). US Renal Data System 2014 Annual Data Report: Epidemiology of Kidney Disease in the United States.
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Hypertension: Cumulative Incidence of 
Cardiovascular Events

Optimal blood pressure: SBP < 120 mm 
Hg and DBP<80 mm Hg. 

Normal blood pressure: SBP 120 to 129 
mm Hg or DBP 80 to 84 mm Hg. 

High-normal blood pressure: SBP 130 to 
139 mm Hg or DBP of 85 to 89 mm Hg. 

Hazard Ratio for CVD 
of 2.5 among women and 1.6 

among men

N Engl J Med, Vol. 345, No. 18.November 1, 2001

N= 6859 participants in the 
Framingham Heart Study

Presenter
Presentation Notes
If the systolic and diastolic pressure readings for a subject were in different categories, the higher of the two categories was used.Free of cardiovascular disease and HTN at start of evaluation.
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HTN coexists frequently with other CVD 
risk factors 

2017 ACC/AHA Guideline for the Prevention, Detection, Evaluation, and Management of High Blood Pressure in 
Adults. Hypertension 2018
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Learning Objectives
• To review the health impact of HTN.

• To review the different methods of measurement of 
blood pressure.

• To review the multiple recent guidelines regarding goal 
blood pressure control.

• To discuss specific treatment options including 
pharmacologic and non pharmacologic including in 
special populations.

Presenter
Presentation Notes
The first step in management of HTN is to confirm the diagnosis. Guidelines recommend at least 2 blood pressure measurements on at least two occasions with the use of standardized measurement techniques. If BP >160/100 then diagnosis is made and treatment can be started without awaiting confirmation. 
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Hypertension. 2019;73:e35–e66
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https://www.heart.org/-/media/files/professional/million-hearts/success-stories/7-simple-
tips-to-get-accurate-blood-pressure-ucm_493556.pdf
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https://www.heart.org/-/media/files/professional/million-hearts/success-stories/7-simple-
tips-to-get-accurate-blood-pressure-ucm_493556.pdf

Presenter
Presentation Notes
The most frequent error in measuring office BP is “miscuffing,” withundercuffing large arms accounting for 84% of the miscuffi
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Measurement of Blood Pressure in Humans
A Scientific Statement From the American Heart Association

• Fully automated oscillometric devices capable of taking 
multiple readings even without an observer being 
present may provide a more accurate measurement of 
BP than auscultation.

• Ambulatory BP monitoring is considered the reference 
standard for out-of-office BP assessment, with home BP 
monitoring being an alternative when ambulatory BP 
monitoring is not available or tolerated.

Hypertension. 2019;73:e35–e66
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• Initial and ongoing training of technicians and 
healthcare providers and the use of validated 
and calibrated devices are critical for obtaining 
accurate BP measurements.

Measurement of Blood Pressure in Humans
A Scientific Statement From the American Heart Association

Hypertension. 2019;73:e35–e66
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Key Components for Training in BP Measurement

Hypertension. 2019;73:e35–e66
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Ambulatory Blood Pressure Monitoring: 
advantages

• Noninvasive, fully automated technique in which 
BP is recorded over an extended period of time, 
typically 24 hours. 

• Substantial data have demonstrated that BP 
measured by ABPM has a stronger association 
with hypertension-related target-organ damage 
and clinical cardiovascular outcomes compared 
with office-based BP measurements.

Hypertension. 2019;73:e35–e66



©2012 MFMER  |  slide-19

Ambulatory Blood Pressure Monitor

Office BP 
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Ambulatory Blood Pressure Monitor
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Ambulatory Blood Pressure Monitor
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Ambulatory Blood Pressure Monitoring 
Compared to Home and Office Reading

2017 ACC/AHA Guidelines for HTN Management
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Ambulatory Blood Pressure Monitoring: 
advantages

• Allows the diagnosis of masked HTN and white 
coat HTN.

Hypertension. 2019;73:e35–e66
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White Coat Hypertension
• Among patients with office BP in the hypertensive 

range, the prevalence of white-coat hypertension using 
awake or 24-hour BP to define out-of-office BP is 15% 
to 30%.

• In many cases are attributable to the effect of the 
observer (eg, clinician or medical staff taking the BP 
reading), using automated BP monitor in the office 
setting without an observer present may help lessen the 
prevalence of these phenotypes.

• Most studies, have shown that white-coat hypertension 
by itself confers minimal excess cardiovascular risk.

Hypertension. 2019;73:e35–e66
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Masked Hypertension
• Refers to a mean out-of-office BP in the hypertensive 

range with BP not in the hypertensive range when 
measured in the office.

• Present in ≈15% to 30% (estimated at 17 millions in 
USA).

• More common among those with diabetes mellitus, 
chronic kidney disease, and obstructive sleep apnea.

• Multiple cohort studies and meta-analyses have also 
reported that masked hypertension is associated with 
an incidence of CVD events similar to that seen among 
their counterparts with sustained hypertension.

Hypertension. 2019;73:e35–e66
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Masked HTN vs White Coat HTN

Hypertension. 2019;73:e35–e66
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Home Blood Pressure 
Reading

Guidance to Patients

Hypertension. 2019;73:e35–e66
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When to Suspect Secondary HTN
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Learning Objectives
• To review the health impact of HTN.

• To review the different methods of measurement of 
blood pressure.

• To review the multiple recent guidelines regarding goal 
blood pressure control.

• To discuss specific treatment options including 
pharmacologic and non pharmacologic including in 
special populations.
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Common Theme:
Emphasis on accuracy of Blood Pressure 

measurements

• Guidelines recommend office blood pressure 
(BP) measurement on repeated visits and 
ambulatory blood pressure monitoring (ABPM) 
or home blood pressure monitoring (HBPM) to 
confirm the diagnosis of hypertension (Class I).
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2017 ACC/AHA vs JNC 7 Guidelines for HTN Management
Definition of Hypertension
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2017 ACC/AHA Guidelines Compared to JNC 7

Figure- uploaded by Theodore Papaioannou

Presenter
Presentation Notes
I will need to create my own version of this
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Paul Muntner et al. JACC 2018;71:109-118

2018 American College of Cardiology Foundation and American Heart Association

2017 ACC/AHA vs JNC 7 Guidelines for HTN 
Management

Presenter
Presentation Notes
Compared with the JNC7 guideline, the 2017 ACC/AHA guideline results in a substantial increase in the prevalence of hypertension, a small increase in the percentage of U.S. adults recommended for antihypertensive medication, and more intensive BP lowering for many adults taking antihypertensive medication
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2017 ACC/AHA vs JNC 7 Guidelines for HTN 
Management

Compared with the JNC7 guideline, the 2017 ACC/AHA guideline results in a 
substantial increase in the prevalence of hypertension, a small increase in 

the percentage of U.S. adults recommended for antihypertensive 
medication, and more intensive BP lowering for many adults taking 

antihypertensive medication

Presenter
Presentation Notes
Note, however, that lifestyle modification is still the initial treatment recommended for people with stage 1 hypertension and 10-year cardiovascular risk below 10%.Another concern is the 10%10-year-risk designation, which is not based on randomized, controlled trials.Systolic Blood Pressure Intervention Trial (SPRINT). SPRINT was a study of blood pressure lowering for primary prevention in high-risk patients, who were randomly assigned to a target systolic blood pressureof either less than 120 mm Hg or less than 140 mm Hg. High-risk patients were defined as having a 10-year risk of cardiovascular events of 15% or higher as indicated by their Framingham risk score.
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SPRINT TRIAL
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SPRINT: Trial Design
• 9361 persons (>50yo) with a systolic blood pressure of 

130 mmHg or higher and an increased cardiovascular 
risk, but without diabetes, to a systolic blood-pressure 
target:

Less than 120 mm Hg (intensive treatment) 
or 

Less than 140 mm Hg (standard treatment). 

• The primary composite outcome was myocardial 
infarction, other acute coronary syndromes, stroke, 
heart failure, or death from cardiovascular causes.

N Engl J Med 2015;373:2103-16.

Presenter
Presentation Notes
28% in each group were above age 75 y.28% had CKD75% had a Framingham 10-yr cardiovascular disease risk score ≥15%20% had cardiovascular disease (subclinical or clinical)52% smoker or past smokerMean creatinine 1 mg/dl and urine albumin/creatinine 44 mg/g.BMI 29.9
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• Inclusion criteria: 
50 yo with SBP 130-180 mmHg with Increased 
cardiovascular risk defined by one or more of the 
following:
Clinical or subclinical cardiovascular disease other than stroke.

Chronic kidney disease,  excluding polycystic kidney disease 
(eGFR 20-60ml/min).

10-year risk of cardiovascular disease of 15% or greater on the 
basis of the Framingham risk score

Age of 75 years or older.

SPRINT: Trial Design
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• Exclusion criteria were:

Diabetes mellitus.
History of stroke.
>1 g proteinuria.
Heart failure.
Estimated glomerular filtration rate <20 mL/min or 

dialysis.

SPRINT: Trial Design



©2012 MFMER  |  slide-39

At 1 year, the mean systolic blood pressure was 121.4 mmHg in the 
intensive treatment group and 136.2 mmHg in the standard-treatment group

N Engl J Med 2015;373:2103-16.
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SPRINT TRIAL

The intervention
was stopped early after a 
median follow-up of 3.26 years 
owing to a significantly
lower rate of the primary 
composite outcome in the 
intensive-treatment

N Engl J Med 2015;373:2103-16.

Rates of serious adverse events of 
hypotension, syncope, electrolyte 
abnormalities, and acute
kidney injury or failure, but not of injurious 
falls, were higher in the intensive treatment
Group.
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SPRINT TRIAL: Benefit of Intensive Therapy

N Engl J Med 2015;373:2103-16.
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SPRINT TRIAL: > 75 YO

In community-dwelling persons aged 75 years or older, treatment goal for SBP of less than 120 mm 
Hg reduced incident cardiovascular disease by 33% (from 3.85% to 2.59%peryear)and total mortality 

by 32%(from 2.63% to 1.78%per year).
The overall SAE rate was comparable by treatment group, including among the most frail participants.

JAMA June 28, 2016 Volume 315, Number 24
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Potential Impact of Implementation of 
SPRINT

Circulation. 2017;135:1617–1628.
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Note that patients with DM and CKD are automatically in the high 
CVD risk category
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http://tools.acc.org/ASCVD-Risk-Estimator
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2017 ACC/AHA Guidelines: Summary
• Elevated BP (120-129/80): 
- Non pharmacological therapy, recheck in 3-6 months

• Stage 1 HTN (130-139/80-89):
- If ASCVD > 10% or DM or CKD: start drug therapy
- If ASCVD <10%: non pharmacological therapy

• Stage 2 HTN (>140/90):
-Start drug therapy regardless of ASCVD
-Consider starting 2 agents combination.
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2017 ACC/AHA vs JNC 7 Guidelines for HTN 
Management

Compared with the JNC7 guideline, the 2017 ACC/AHA guideline results in a 
substantial increase in the prevalence of hypertension, a small increase in 

the percentage of U.S. adults recommended for antihypertensive 
medication, and more intensive BP lowering for many adults taking 

antihypertensive medication

Presenter
Presentation Notes
Note, however, that lifestyle modification is still the initial treatment recommended for people with stage 1 hypertension and 10-year cardiovascular risk below 10%.Another concern is the 10%10-year-risk designation, which is not based on randomized, controlled trials.Systolic Blood Pressure Intervention Trial (SPRINT). SPRINT was a study of blood pressure lowering for primary prevention in high-risk patients, who were randomly assigned to a target systolic blood pressureof either less than 120 mm Hg or less than 140 mm Hg. High-risk patients were defined as having a 10-year risk of cardiovascular events of 15% or higher as indicated by their Framingham risk score.
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European Society of Cardiology/European Society of 
Hypertension 2018 Guidelines

Garima Sharma et al. Comparison of the ACC/AHA and ESC/ESH Hypertension 
Guidelines. JACC 2019.
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Learning Objectives
• To review the health impact of HTN.

• To review the different methods of measurement of 
blood pressure.

• To review the multiple recent guidelines regarding goal 
blood pressure control.

• To discuss specific treatment options including 
pharmacologic and non pharmacologic including in 
special populations.
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Non Pharmacologic Therapy



©2012 MFMER  |  slide-52

Pharmacological Therapy
• First Line therapy:
- Thiazide diuretic.
- Ace Inhibitor or ARB.
- Calcium channel blockers.

• Do not combine Ace Inh with ARB or Renin Blockers
• Ok to combine dihydropyridine with non dihydropyridine

calcium channel blockers

2017 ACC/AHA vs JNC 7 Guidelines for HTN Management
Definition of Hypertension
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Hypertension in Diabetic Population

2017 ACC/AHA vs JNC 7 Guidelines for HTN Management
Definition of Hypertension
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Hypertension in Chronic Kidney Disease

After kidney transplantation, it is reasonable to treat patients with hypertension 
with a calcium antagonist on the basis of improved GFR and kidney survival
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Hypertension in Black Patients

• In black adults with hypertension but without HF or 
CKD, including those with DM, initial antihypertensive 
treatment should include a thiazide-type diuretic or 
CCB.

• Two or more antihypertensive medications are 
recommended to achieve a BP target of less than 
130/80 mm Hg in most adults with hypertension, 
especially in black adults with hypertension.

2017 ACC/AHA vs JNC 7 Guidelines for HTN Management
Definition of Hypertension
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Medication adherence Strategies

• Up to 25% of patients do not fill the first prescription of 
anti-hypertensive medication.

• During the first year of treatment, the average patient 
has possession of antihypertensive medications only 
50% of the time.

• Only 1 in 5 patients has sufficiently high adherence to 
achieve the benefits observed in clinical trials.

2017 ACC/AHA vs JNC 7 Guidelines for HTN Management
Definition of Hypertension
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Medication adherence Strategies

• In adults with hypertension, dosing of antihypertensive 
medication once daily rather than multiple times daily is 
beneficial to improve adherence.

• Use of combination pills rather than free individual 
components can be useful to improve adherence to 
antihypertensive therapy.

2017 ACC/AHA vs JNC 7 Guidelines for HTN Management
Definition of Hypertension
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Summary

Sandra Taler. Initial Treatment of Hypertension. NEJM Feb 2018 
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Clinical Case
• Primary hypertension, with a positive family history and 

contributing lifestyle factors, including weight gain and 
NSAID use. 

• Her alcohol intake, at more than one drink per day, may 
be a contributor. 

• Initiate single-agent therapy for her stage 2 
hypertension.

• Encourage lifestyle changes,  including sodium 
restriction, weight reduction, and discontinuation of 
contributing medications.

Sandra Taler. Initial Treatment of Hypertension. NEJM Feb 2018 
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Clinical Case
• A thiazide-type diuretic or ACE inhibitor is a reasonable 

first agent to prescribe,  with follow-up blood-pressure 
and electrolyte measurements in 3 to 4 weeks. 

• Recommend regular visits during dose adjustment, 
combined with home blood-pressure measurements; 
lifestyle factors and medication adherence.

• Once her blood pressure is at goal (<130/80 mm Hg), 
follow-up at 6-month intervals.

Sandra Taler. Initial Treatment of Hypertension. NEJM Feb 2018 
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THANK YOU

elters.mireille@mayo.edu
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ACC/AHA 2017 Guidelines for HTN Management

2017 ACC/AHA Guideline for the Prevention, Detection, Evaluation, and Management of High Blood Pressure in 
Adults. Hypertension 2018
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