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Learning Objectives
▪ Outline the steps required to diagnose a patient with hypertension
▪ Review recent clinical data and practice guidelines regarding management of
hypertension
▪ Design individualized treatment plans for patients with hypertension

Outline:
▪ Areas of Concern
▪ Areas of Consensus: Guiding Principles
▪ Areas of Controversy: Individualize

Areas of Concern
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Age-Adjusted Trends in Blood Pressure Control
(<140/90 mm Hg) Among US Adults 18 and Older With Hypertension
Control Rates in Subgroups of Interest
▪ Older than 75 yr: 36.7%
▪ Non-Hispanic Black: 41.5%
▪ Without health insurance: 24.2%
▪ No usual healthcare facility: 26.5%

43.7%, 2017-2018

Muntner. JAMA. 2020;324:1.
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BP Treated but Not Controlled – NHANES 2017-2018
88.2% of Hypertensives Reported Taking Medications

12%

31%

Treated-Controlled

57%

Treated but Uncontrolled

Untreated

Uncontrolled Despite Active Treatment for Hypertension = Approximately 32% of All Hypertensives

Muntner. JAMA. 2020;324:1.

Why Might Patients Be Treated but Not Controlled?
▪ Despite the availability of medications,
only 39% of patients are controlled to
new BP targets

Causes of Non-adherence

▪ Patients with hypertension often have
multiple other comorbidities and high
pill burden
▪ Therapeutic inertia, medication
tolerability, and medication
nonadherence are major impediments
to population-wide control of BP
Is There a Role for Adherence-Independent Therapies?
Lim. Lancet. 2012;380:2224.
Muntner et al. Circulation. 2018 Jan 9;137:109.
Baroletti. Circulation. 2010;121:1455.

Areas of Consensus
Guiding Principles

Guiding Principles - 1
▪ Elevated blood pressure is a major public health issue that effects at least 1/3 of the adult
population
▪ Increased blood pressure is associated with increased cardiovascular risk, including risk of
stroke, heart failure, myocardial infarction, and cardiovascular death
▪ Given the same level of blood pressure, persons with other cardiovascular risk factors,
including age, are at increased absolute cardiovascular risk
▪ Blood pressure measurement needs to be done in systematic fashion and when performed in
the office should be done by trained individuals

▪ Home blood pressure monitoring, 24-hr ambulatory blood pressure monitoring, and
automated office blood pressure monitoring enhance cardiovascular risk assessment over
traditional office blood pressure measurement alone

Guiding Principles - 2
▪ Lifestyle modification, including the DASH eating plan and increased exercise, is the
cornerstone of the treatment and prevention of high blood pressure
▪ Reducing blood pressure with pharmacological therapy reduces cardiovascular risk across a
wide spectrum of patients
▪ Most patients who require pharmacologic therapy should be treated with a combination of
≥1 of the following drug classes (in the absence of compelling indications for another agent):
‒ ACE inhibitor or angiotensin receptor blocker
‒ Thiazide or thiazide-type diuretic

‒ Calcium channel blocker

▪ Other modifiable cardiovascular risk factors should also be managed appropriately

Guiding Principles - 3
▪

Patients with white coat hypertension are at less cardiovascular risk than those with out-of-office high blood pressure

▪

Screening for secondary hypertension should be performed only in select individuals

▪

Early target organ damage, including albuminuria/proteinuria and LVH, should be assessed in all patients with elevated
blood pressure

▪

ACE inhibitors and ARBs should generally not be used together

▪

When using drug therapy, medications should be titrated up approximately every 4-6 wk until blood pressure goal is
achieved

▪

In CKD patients with elevated blood pressure, treatment regimen should include an ACE inhibitor or ARB

▪

Patients whose blood pressure is not controlled despite use of ≥3 antihypertensive agents (reasonably dosed),
at least one of which is a diuretic, have resistant hypertension

▪

Once-daily doses and fixed-dose combination tablets are preferred

▪

A team-based approach to management of high blood pressure is beneficial

▪

Every adult with high blood pressure should have a clear, detailed, and current evidence-based plan of care

Areas of Controversy
Individualize

Evolution of BP Measurement

1733 Reverend Stephen Hales inserts long glass tube upright into horse’s artery –
BP causes blood to rise in tube

Pros and Cons of Different BP Measurement Options
Pros

Cons

Usual clinic

▪
▪
▪

Ease of use
Least expensive
Method used in outcomes trials

▪
▪
▪
▪

Lack of reproducibility
Operator error
White coat effect
Masked hypertension

Repeated unmonitored
automated office BP

▪
▪
▪
▪

Accessible
Predicts daytime BP on ABPM
May avoid white coat effect
Less operator error

▪
▪
▪

Limited outcome data
Uses clinic resource
Unclear reproducibility

Home selfmeasurement
(automated device)

▪
▪
▪

Inexpensive
Empowers patient involvement in his/her own care
Identifies white coat hypertension

▪
▪
▪
▪

Limited outcome data
Can cause patient anxiety
Device variability
Operator error

Ambulatory BP
monitor

▪
▪
▪

Most predictive of end-organ damage and CV events
Nocturnal readings
Identifies white coat and masked hypertension

▪
▪
▪

Most expensive method
Inconvenient for patients
Not universally available

Optimal Blood Pressure Measurements
▪ FACT: Incorporating home BP measurement, ABPM, or AOBPM refines
cardiovascular risk assessment over use of office BP alone
▪ FACT: No prospective, randomized, controlled clinical trial has directly
compared these methods regarding reduction of clinical outcomes

▪ My recommendations:
‒ Use careful and systematic approach to office BP management
‒ Enhance office BP measurement with use of home BP monitoring, ABPM, or
AOBPM as individual practice and patient characteristics dictate

Definition of Hypertension
▪ FACT: Even mild elevations in blood pressure are associated with increased
cardiovascular risk
▪ FACT: Making diagnosis of hypertension is not the same as saying that pharmacologic
therapy is needed

▪ My recommendations:
‒ Hypertension = high blood pressure
‒ Office BP = screening test (>130 mm Hg systolic or >80 mm Hg diastolic)

‒ Home BP (mean), ABPM (mean daytime), or AOBPM should be used to confirm the
diagnosis of hypertension in most patients (>130 mm Hg systolic or >80 mm Hg diastolic)
‒ White coat hypertension is defined as repeatedly elevated office BP with normal out-ofoffice BP (generally should be confirmed with ABPM if possible)

Proposed Algorithm for Making the Diagnosis of Hypertension

<130/80

130-170/80-105

Mean
>130/80

Mean
<130/80

Daytime
Mean
>130/80

>170/105 or hypertensive
Emergency

Daytime
Mean
<130/80

Consider repeated in office BP measurement, perhaps using unsupervised automatic repeated
measurements if out of office BP monitoring not available
Modified from Bloch MJ, Basile J. UpToDate. 2018.

Threshold for Initiation of Antihypertensive Medications
▪ FACT: Using only entry criteria for RCTs of antihypertensive therapy would
probably lead to treatment of patients who would not likely benefit and
miss treatment of many patients who would likely benefit
▪ FACT: Basing decision on overall cardiovascular risk makes intuitive sense

▪ FACT: It can be very difficult to make individual patient decisions based on the
abstraction of data from the mean results meta-analyses that include an
incredibly diverse selection of subjects

Threshold for Initiation of Anti-Hypertensive Medications
▪ My Recommendations
‒ Use 2017 ACC/AHA
Recommendation as a GUIDE
• >140 mm Hg systolic or 90 mm Hg
diastolic (>135/85 mm Hg mean
home, daytime ABPM or AOBPM)*
Or
• >130 mm Hg systolic or >80 mm
Hg diastolic (on mean home, mean
daytime ABPM or AOBPM*) if any of
following: ASCVD, diabetes, CKD, 10
yr calculated ASCVD risk >10%

‒ Individualize recommendation
based on
• Integration of multiple BP readings in
and out of office (or on AOBPM)
• Individual patient characteristics

• Individual practice setting
• Shared decision-making
• Expert opinion (yours)

‒ If decide not to treat, clearly document
rationale
‒ Re-evaluate decision regularly

*Consider repeated office if these modalities not available.

2017 ACC/AHA Guideline and JNC 7:

Prevalence of Hypertension, Recommendation for Pharmacologic Treatment and
BP Above Goal Among US Adults

Muntner. J Am Coll Cardiol. 2018;71:109.

Blood Pressure Goals
▪ FACT: Difficult to define the best goal for an individual patient based on
available data
▪ FACT: Available clinical trials may not mimic real-world clinical medicine

Blood Pressure Goals
▪ My recommendation:
‒ Use 2017 ACC/AHA Recommendation as a GUIDE
• Target <130/80 mm Hg (mean home, mean daytime ABPM, or AOBPM*) for most patients

‒ Consider less aggressive goal (<135/85, <140/90, <145/90, <150/90) in any of the
following:
• Postural hypertension
• Labile blood pressure
• Documented adverse events to multiple antihypertensive medications

• Patients already taking 3 antihypertensive medications (including a diuretic if tolerated)
at or near maximum dose
• Older than 75 yr of age, particularly if high burden of comorbidity or diastolic BP <55 mm Hg

• Older adults with severe frailty, dementia, or limited life expectancy
*Consider repeated office if these modalities not available.

Blood Pressure Goals
▪ Recommendations
‒ Goal should be:
• Individualized based on patient characteristics
• Individualized based on practice setting

• Determined for either office BP, out-of-office BP, or both
• Well documented (along with rationale)
• Consistent from visit to visit and among providers

• Shared with patients

Perhaps in future, guidelines should take into account baseline BP and number of medications
that it takes to get to goal

Perhaps future guidelines should concentrate on “targets” rather than “goals”

Conclusions
▪ Guidelines are just that—they should enhance, not replace quality clinical decision-making
▪ Blood pressure control rates are suboptimal (area of concern). We need new public health
investments, new systems of care and new treatments
▪ Especially when speaking to patients, the general public, and our primary care colleagues
(including allied health providers), we need to focus on areas of consensus rather than areas of
controversy
‒ Continue to develop a set of guiding principles

▪ We should de-escalate the controversy on the definition of hypertension
▪ We need to incorporate ‘enhanced’ BP measurement techniques (home BP monitoring, ABPM,
AOBPM) into routine clinical practice
▪ Using shared decision, making we need to individualize thresholds for starting
antihypertensive medications and determining BP goals

“It is much more important to know what sort of a patient
has a disease than what sort of a disease a patient has.”
- William Osler

Question and Answer Session

Thank you!

