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Recent guidelines on diagnosis and manage-
ment of high blood pressure (BP) include
substantial changes and several new con-

cepts compared with previous guidelines. These
are reviewed and their clinical implications are
discussed in this article. The goal is to provide a
practical reference to assist clinicians with up-to-
date management of patients with high BP. Im-
portant issues include new diagnostic thresholds,
out-of-office BP monitoring, intensified treatment
goals, and a different approach to resistant hyper-
tension. Finally, differences among guidelines, the
persistent controversies that have led to them, and
their implications for clinical practice are discussed.
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Since the previous version of this
In the Clinic (1), several new hy-
pertension guidelines have been
published (2–4). The new guide-
lines include considerable
changes that were based on re-
cent clinical trials and updated
medical evidence (2–4). How-
ever, differences among guide-
lines with regard to several issues
have provoked substantial con-
troversy (5–9). Different experts
can impartially review the avail-
able scientific evidence but have
different ideas on how the data
should be translated into medical
practice. We have chosen to prin-
cipally follow a single set of
guidelines issued by the Ameri-
can College of Cardiology and
the American Heart Association
(ACC/AHA) in 2017 to provide a
coherent and clinically relevant
update for health care providers
(2). We outline key updates in the
Box and address controversies
and differences among guide-
lines in the Appendix (available
at Annals.org).

High blood pressure (BP) is the
leading risk factor for morbidity
and mortality around the globe
(10). Approximately 1 billion per-
sons worldwide have a systolic
BP above 140 mm Hg, and 3.5
billion have a BP above the ideal
level of 115/75 mm Hg (10–12).
Of note, 30% to 50% of the pub-
lic health burden is attributable
to systolic BPs of 115 to 139 mm
Hg (11–16). The mean number
of lost cardiovascular disease
(CVD)–free life-years associated
with hypertension is 5.0 from age
30 years, 3.4 from age 60 years,
and 1.6 from age 80 years (14).
High BP is linked to renal and
peripheral vascular diseases, an-
eurysms, retinopathy, neurocog-
nitive decline, and atrial fibrilla-
tion. It also causes damage to
many organs, leading to left ven-
tricular hypertrophy, proteinuria,
atherosclerosis, and white matter
disease.

Among persons aged 40 to 70
years with usual BP of 115/75 to
185/115 mm Hg, every 20–mm
Hg higher systolic BP or 10–mm
Hg higher diastolic BP doubles
the risk for death from both isch-
emic heart disease and stroke
(13). Given this continuous asso-
ciation between high BP and
morbidity and mortality, “hyper-
tension” is impossible to define
exactly. Previous guidelines (17,
18) used a goal of 140/90 mm
Hg, which was maintained in the
2018 guidelines from the Euro-
pean Society of Cardiology and
the European Society of Hyper-
tension (ESC/ESH) (3) for certain
patients, but a goal of less than
130/80 mm Hg is endorsed by
the ESC/ESH for most patients
and by the ACC/AHA for all pa-
tients (2). However, mounting
evidence suggests that the most
effective management should
account for each patient's global
cardiovascular risk in addition to
BP (19–21). Many clinical trials
and meta-analyses have shown
that the relative reduction in risk
for cardiovascular events with
antihypertensive drug treatment
is similar across patient groups
defined by age, sex, and race;
most drug regimens; and comor-
bidities, such as diabetes and
renal disease, and thus the rela-
tive risk reduction is driven pri-
marily by the magnitude of the
decrease in systolic BP (2, 3, 20,
22–24). As a result, patients at
higher overall cardiovascular risk
derive a greater absolute risk re-
duction from the same degree of
BP lowering. Recent analyses
have shown that treating systolic
BP to a target of 130 mm Hg
yields the maximum balance of
health benefits and risks from
treatment (22, 23). In accordance
with the overall scientific evi-
dence and the concept that hy-
pertension is “a BP level above
which investigation and treat-
ment do more good than harm”
(21), the ACC/AHA guidelines
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decreased the threshold to 130/80
mm Hg or higher (Table 1).

The changes in the definition of
hypertension in the ACC/AHA
guidelines led to substantial in-
creases in the prevalence of hy-
pertension (31.9% to 46.5%) and
higher rates of uncontrolled BP
among treated patients (39.0% to
53.4%) in the United States (25).
Hypertension was already an ur-
gent health problem, and chang-

ing its definition to recognize the
new understanding of the BP at
which treatment benefit outweighs
harm means more people have
the problem. All guidelines recog-
nize that earlier and more intensive
treatment will be increasingly nec-
essary to successfully combat
this problem. In addition, the
ACC/AHA endorsed several ap-
proaches to help control BP in the
population (Box) (26–28).

Key Updates to the 2017 American College of Cardiology/American Heart
Association Hypertension Guidelines*

• New categorization of blood pressure, including lower threshold for
hypertension (Table 1)

• Emphasis on accurate technique for blood pressure measurement in the clinic
• Incorporation of out-of-office (home or ambulatory) blood pressure monitoring

to confirm diagnosis of hypertension, rule out white coat hypertension or
masked hypertension in selected patients, and guide treatment decisions

• Outline of criteria for when to consider an evaluation for secondary causes of
hypertension (Appendix Table 1, available at Annals.org)

• Enhanced emphasis on lifestyle/nonpharmacologic therapy for high blood
pressure

• Calculation of 10-y atherosclerotic cardiovascular disease risk score to guide
initiation and intensity of medication treatment

• Nonpharmacologic therapy for all patients in the new “elevated blood pressure”
category or with higher blood pressure (i.e., all people with blood pressure
≥120/80 mm Hg)

• Earlier initiation of pharmacologic therapy for the new stage 1 hypertension
(blood pressure of 130–139/80–89 mm Hg) in high-risk persons (those with
established atherosclerotic cardiovascular disease, 10-y risk for atherosclerotic
cardiovascular disease >10%, diabetes mellitus, and chronic kidney disease)

• Immediate pharmacologic therapy for all patients with a confirmed diagnosis of
the new stage 2 hypertension (blood pressure ≥140/90 mm Hg)

• Lower blood pressure target of <130/80 mm Hg for almost all patients
• Greater emphasis on earlier use of combination pharmacologic therapy
• Guidelines for many different patients with comorbid conditions
• Endorsement of novel strategies to combat hypertension

* Reference 2.
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Table 1. Blood Pressure Categories for Adults*

Category† Systolic BP, mm Hg Diastolic BP, mm Hg

Normal†† <120 and <80
Elevated 120–129 and <80
Hypertension

Stage 1 130–139 or 80–89
Stage 2 ≥140 or ≥90

*Adapted from the 2017 American College of Cardiology/American Heart Associa-
tion hypertension guidelines (2).
†Patients should be designated to whichever systolic or diastolic BP category is 
higher. Diagnostic categorization should be based on ≥2 BP measurements at ≥2 
clinic visits.
††Not receiving antihypertension medication.
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Screening and Prevention
Should clinicians screen for
hypertension?
The U.S. Preventive Services Task
Force (USPSTF) recommends an-
nual screening for hypertension
in adults aged 40 years or older
who are at high risk for hyperten-
sion, which includes those with a
BP of 130 to 139/85 to 89 mm
Hg, those with overweight or
obesity, and African Americans
(29). In contrast, screening is rec-
ommended every 3 to 5 years in
adults aged 18 to 39 years with
BP less than 130/85 mm Hg who
do not have other risk factors. If
BP is elevated on subsequent
measurements, the USPSTF rec-
ommends ambulatory BP moni-
toring (ABPM) to confirm the
diagnosis of hypertension, al-
though confirmation with home
BP monitoring may be accept-
able. The 2017 ACC/AHA guide-
lines state that it is reasonable to
measure BP annually in adults
with normal BP.

Does “prehypertension” exist?
Prehypertension first appeared
as a BP category in the Seventh
Report of the Joint National
Committee on Prevention, Detec-

tion, Evaluation, and Treatment
of High Blood Pressure, where it
was defined as a BP of 120/80 to
139/89 mm Hg (18). This term
was not included in recent guide-
lines for management of high BP
in adults because of the lowering
of the threshold for overt hyper-
tension (2, 3). Instead, the term
“elevated BP” was designated for
persons with a systolic BP of 120
to 129 mm Hg (Table 1). The ra-
tionale is that these persons are
not yet at the threshold for overt
hypertension; nevertheless, they
are important to recognize be-
cause they have higher cardio-
vascular risk than those with truly
normal BP (<120/80 mm Hg).
They also are at increased risk for
progression to hypertension. There-
fore, enhanced monitoring and
follow-up are recommended.

A clinically relevant question
is whether patients with age-
related increases in BP would
benefit from early interventions
to decrease the slope of their
change in BP over time. A cohort
of 4681 young adults in the
CARDIA (Coronary Artery Risk De-
velopment in Young Adults) study

Approaches to Improving Blood Pressure Control in the Population*
• Improve patient-level adherence
• Reduce pill burden and use once-daily medications
• Prescribe combination tablet medications
• Use effective behavioral and motivational strategies for lifestyle treatments
• Home blood pressure monitoring
• Consider self-directed blood pressure care and algorithms
• Enhance clinical practice patterns
• Team-based approach (integration of nonphysician providers)
• Quality improvement strategies
• Electronic medical records
• Financial incentives for patients and clinicians to achieve blood pressure control
• Out-of-clinic strategies
• Pharmacy-based clinics
• Community outreach efforts (e.g., barbershop blood pressure screening)
• Telemedicine
• Plan-of-care strategies
• Individual patient care plans (health literacy, insurance coverage, social/community

services)

*Adapted from the 2017 American College of Cardiology/American Heart
Association hypertension guidelines (2).
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was prospectively studied for 25
years. Those with steeper BP slopes
had higher risk for coronary artery
calcification than those with flatter
slopes (30).

TROPHY (Trial of Preventing Hypertension) ran-
domly assigned participants with prehyperten-
sion to active treatment with candesartan (an
angiotensin-receptor blocker [ARB]) or placebo
for 2 years and followed them for 4 years. Ac-
tive treatment delayed but did not prevent on-
set of hypertension (31).

Drug therapy is not recom-
mended for persons in the new
“elevated BP” category because
of a lack of evidence that it de-
creases risk for cardiovascular

events or prevents long-term on-
set of overt hypertension.

Other studies have examined the
utility of lifestyle modification to
prevent an increase in BP to
140/90 mm Hg (32, 33).

TOHP (Trials of Hypertension Prevention)
phases I and II examined the benefits of re-
duced weight, sodium intake, and stress and
supplementation with potassium, magne-
sium, fish oil, and calcium in persons with di-
astolic BP of 80 to 90 mm Hg. TOHP I sug-
gested that weight loss (3/2–mm Hg
reduction) and sodium restriction (2/1–mm Hg
reduction) were effective in decreasing systolic
and diastolic BP, respectively (32). TOHP II con-
firmed that weight loss and sodium restriction
delay hypertension (33).

Diagnosis
How should clinicians diagnose
and stage hypertension?
The steps to diagnose hyperten-
sion are simple but are often not
followed. The most common er-
rors relate to improper BP mea-
surement, including failure to
have the patient sit quietly for 5
minutes before a reading is
taken, failure to support the limb
used to measure BP, and use of a

cuff that is too small. These mis-
takes often occur because of
busy practices and lack of time
but are serious problems because
they can lead to falsely increased BP
readings and misdiagnoses. It is
best for BP to be measured with the
patient seated because this was
done in the outcome trials that es-
tablished the value of treating hy-
pertension (34). Table 2 and the

Table 2. Blood Pressure Cuff Size Criteria

Arm Circumference, cm Weight, lb Cuff Size

Women Men

24–32 <150 <200 Regular
33–42* >150 >200 Large
38–50* — — Thigh

*Either cuff is acceptable for the overlapping circumferences.
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evaluation, and manage-
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College of Cardiology/
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cal Practice Guidelines.
Circulation. 2018;138:
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23. Bangalore S, Toklu B,
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P, Bu X, Kelly TN, Mills
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Handler J, et al. A
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of blood-pressure reduc-
tion in black barber-
shops. N Engl J Med.
2018;378:1291-301.
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27. Jaffe MG, Lee GA, Young
JD, Sidney S, Go AS.
Improved blood pressure
control associated with a
large-scale hypertension
program. JAMA. 2013;
310:699-705. [PMID:
23989679]

28. Shahaj O, Denneny D,
Schwappach A, Pearce G,
Epiphaniou E, Parke HL,
et al. Supporting self-
management for people
with hypertension: a
meta-review of quantita-
tive and qualitative sys-
tematic reviews. J Hyper-
tens. 2019;37:264-79.
[PMID: 30020240]

29. U.S. Preventive Services
Task Force. Final Recom-
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High Blood Pressure in
Adults: Screening. Rock-
ville, MD: U.S. Preventive
Services Task Force;
2017.

Screening and Prevention... Cardiovascular risk increases as one's
usual BP increases above 115/75 mm Hg. The 2017 ACC/AHA guide-
lines provide specific recommendations on screening intervals for adult
patients. Those with a steeper BP trajectory will probably reach a BP of
140/90 mm Hg sooner, which may increase CVD risk. Lifestyle modifica-
tion can delay onset of hypertension and CVD. There is no evidence
that medications can prevent onset of hypertension, but the potential of
ARBs to delay onset is nonetheless an important finding.

CLINICAL BOTTOM LINE
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Box provide instructions on BP
measurement.

A person's BP can vary widely,
and it usually decreases over sev-
eral measurements taken a min-
ute apart. Most clinical trials of
the effectiveness of medication
have used multiple measurements
during a single visit rather than a
single measurement. For these
reasons, a single measurement is
inadequate to characterize BP or
diagnose hypertension—BP should
be measured at least twice and
averaged during each visit. In ad-
dition, the average from multiple
visits is more useful than the aver-
age from a single visit. Therefore,
the diagnosis of hypertension and
its severity should be based on at
least 2 BP readings taken on at
least 2 clinic visits (Table 1).

Automated devices that measure
oscillations produced by pulsatile
blood flow in the arm have be-
come standard for measuring BP
in the office because they elimi-
nate several types of measure-
ment error typical of manual
auscultation. Some newer oscillo-
metric devices take multiple
measurements automatically.
Moreover, recent studies have
shown the value of “unattended”
BP measurement (35), whereby
automated devices obtain multi-

ple readings with health care
providers out of the examination
room. For example, this method
figured prominently in SPRINT
(Systolic Blood Pressure Interven-
tion Trial), although the measure-
ment methods varied among
sites (36). Only validated BP mea-
surement devices should be
used (37).

The 2017 ACC/AHA guidelines
emphasize the importance of
out-of-office BP monitoring,
which includes 24-hour ABPM
and self-monitoring at home (37).
Out-of-office monitoring can help
confirm the diagnosis of hyper-
tension or can suggest white coat
hypertension or masked hyper-
tension. It can also be useful
in titrating antihypertensive
medications (29, 38).

What is white coat
hypertension?
White coat hypertension is de-
fined as an elevated BP at the
office with BP in the normal
range measured at home or with
a 24-hour ambulatory monitor
(39). The prevalence of white
coat hypertension is 15% to 30%
among patients with an elevated
office BP (40, 41). Patients with
white coat hypertension are at
increased risk for overt hyperten-
sion. Although they might have

Instructions for Measuring Blood Pressure
• Have the patient relax, sitting with feet on the floor and back supported, for ≥5

min. Sitting or lying on an examination table does not meet these criteria.
• The patient should avoid caffeine, exercise, and smoking for ≥30 min before the

measurement.
• Ensure that the patient has emptied her or his bladder.
• Support the patient's arm at the level of the heart (for example, resting on a desk).
• Check blood pressure in both arms. Note which arm gives the higher reading

and use it for all other (standing, lying down) and future readings.
• Neither the patient nor the clinician should talk during the rest period or the

measurement.
• Use the correct cuff size and note if a larger or smaller than normal cuff size is

needed (Table 2).
• Do not apply a cuff over a thick sleeve.

*Adapted from the 2017 American College of Cardiology/American Heart
Association hypertension guidelines (2).
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modestly higher cardiovascular
risk, this is likely primarily be-
cause their out-of-office BP read-
ings tend to be slightly higher
(although still <130/80 mm Hg)
than among truly normotensive
persons (42–44). The 2017 ACC/
AHA guidelines state that it is
reasonable to use ABPM or home
BP monitoring to screen for white
coat hypertension in patients
with untreated systolic BP above
130 mm Hg and below 160 mm
Hg or diastolic BP above 80 mm
Hg and below 100 mm Hg (class
IIa recommendation). They also
state that it is reasonable to an-
nually monitor for progression to
sustained hypertension using
either ABPM or home BP moni-
toring in patients diagnosed with
white coat hypertension (class IIa
recommendation). Current
guidelines do not recommend
pharmacologic treatment for pa-
tients with white coat hyperten-
sion given the lack of evidence
showing clinical benefit, but they
do recommend lifestyle modifi-
cation and regular follow-up.

What is masked hypertension?
As many as 10% to 40% of pa-
tients with BP less than 140/90
mm Hg in the office have high BP
during home or ambulatory mon-
itoring, which is known as
“masked hypertension” (44, 45).
Masked hypertension has been
associated with increased risk for
sustained hypertension and car-
diovascular morbidity and mor-
tality (44, 46). Therefore, home

readings and ABPM are valuable
in screening patients with sus-
pected masked hypertension.
The 2017 ACC/AHA guidelines
state that it is reasonable to
screen for masked hypertension
in untreated patients with systolic
BP of 120 to 129 mm Hg or dia-
stolic BP of 75 to 79 mm Hg in
the office (class IIa recommenda-
tion). In patients with BP less than
130/80 mm Hg in the office, the
incidence of masked hypertension
was recently found to be 30% with
daytime 24-hour ABPM (47). The
ACC/AHA guidelines recommend
continued lifestyle modification;
however, for the first time they also
recommend initiation of pharmaco-
logic therapy specifically for masked
hypertension.

When is ABPM indicated?
An ambulatory BP monitor is a
portable device worn by a pa-
tient during 24 hours of regular
activity. It typically measures BP
every 15 to 30 minutes during
the day and every 30 to 60 min-
utes at night. ABPM provides the
“gold standard” assessment of
BP that most strongly predicts
future cardiovascular risk (37).
The Centers for Medicare & Med-
icaid Services pays for ABPM only
when it is used to diagnose white
coat hypertension, although it
recently sought public comment
on this policy. The Box (Potential
Indications for Ambulatory Blood
Pressure Monitoring) lists other
situations in which ABPM may be
helpful.

Potential Indications for Ambulatory Blood Pressure Monitoring
• Unusual variability in blood pressure
• Possible white coat hypertension
• Evaluation of nocturnal hypertension
• Evaluation of drug-resistant hypertension
• Determining efficacy of drug treatment over 24 h
• Diagnosis and treatment of hypertension in pregnancy
• Evaluation of symptomatic hypotension with use of various medications,

suggesting that the patient may be normotensive
• Evaluation of episodic hypertension or autonomic dysfunction
• Possible masked hypertension
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ABPM may also be useful in iden-
tifying high-risk BP patterns that
are associated with increased
cardiovascular events in patients
with hypertension. One pattern is
loss of “nocturnal dipping,” which
is a normal decrease in BP of at
least 10% during sleep relative to
daytime (48). Loss of nocturnal
dipping is associated with worse
cardiovascular outcomes (48).
The other high-risk pattern is
early-morning BP surges (49),
which are associated with in-
creased cerebrovascular disease
risk. A surge is generally defined
as an average systolic BP during
the 2 hours after waking that is
more than 55 mm Hg above the
lowest value during sleep (49). In
these patients, physicians may
wish to target treatment at the
high systolic values in the morn-
ing. However, although some
studies have shown a benefit of
chronotherapy (50), others have
not (51, 52). Tailoring treatment
of high BP during specific times is
still being studied and is not for-
mally recommended by guide-
lines. It should be done only on a
case-by-case basis.

What are the key elements of
the history?
The history should define the risk
factors for “primary hyperten-
sion” that can be addressed (for
example, obesity or high-sodium
diet), identify the cardiometa-
bolic risk factors that are used to
calculate 10-year global cardio-
vascular risk, and identify any BP-
related target organ damage (for
example, albuminuria or chronic
kidney disease) that might play a
role in causing hypertension or
might modify medication selec-
tion or target BP. It should also
include the duration, rapidity of
onset, and severity of the hyperten-
sion; presence of other medical
conditions; past treatment of hyper-
tension and its effects; and lifestyle
factors, such as diet (including salt
intake), alcohol and tobacco use,

stress, and physical activity level. The
family history should identify any
hypertension, renal disease, cardio-
vascular problems, stroke, and dia-
betes mellitus.

Sudden onset of severe hyper-
tension with previously normal
BP suggests that the patient is
among the approximately 10% of
hypertensive patients with an
identifiable cause (“secondary
hypertension”). In these patients,
clinicians should ask about symp-
toms that might reveal the cause.
For example, palpitations, tachy-
cardia, paroxysmal headache,
and sweating suggest pheochro-
mocytoma. Muscle weakness and
polyuria suggest hypokalemia
from severe primary aldosteron-
ism. Snoring and daytime sleepi-
ness can indicate sleep apnea,
and heat intolerance and weight
loss suggest hyperthyroidism.

The clinician should ask about
current medications that may af-
fect BP, such as oral contracep-
tives; corticosteroids; sympatho-
mimetics; antimigraine drugs;
and over-the-counter drugs, such
as nonsteroidal anti-inflammatory
drugs other than aspirin. The cli-
nician also should ask about lico-
rice and supplements, such as
ma huang, ephedra, guarana,
bitter orange, and black cohosh.

What are the essential elements
of the physical examination?
The physical examination should
look for signs of secondary
causes of hypertension and
end-organ damage related to
hypertension (Table 3).

Which laboratory tests should
be done in newly diagnosed
patients?
In patients with newly diagnosed
hypertension, clinicians should
order a hemoglobin or hemato-
crit test; measurement of serum
electrolytes, glucose, and creati-
nine (to calculate glomerular fil-
tration rate); and a fasting lipid

46. Bobrie G, Chatellier G,
Genes N, Clerson P, Vaur
L, Vaisse B, et al. Cardio-
vascular prognosis of
“masked hypertension”
detected by blood pres-
sure self-measurement
in elderly treated hyper-
tensive patients. JAMA.
2004;291:1342-9.
[PMID: 15026401]

47. de la Sierra A, Banegas
JR, Vinyoles E, Segura J,
Gorostidi M, de la Cruz
JJ, et al. Prevalence of
masked hypertension in
untreated and treated
patients with office blood
pressure below 130/80
mm Hg [Letter]. Circula-
tion. 2018;137:2651-3.
[PMID: 29712713]

48. Cuspidi C, Macca G,
Sampieri L, Fusi V, Sev-
ergnini B, Michev I, et al.
Target organ damage
and non-dipping pattern
defined by two sessions
of ambulatory blood
pressure monitoring in
recently diagnosed es-
sential hypertensive
patients. J Hypertens.
2001;19:1539-45.
[PMID: 11564972]

49. Kario K, Pickering TG,
Umeda Y, Hoshide S,
Hoshide Y, Morinari M,
et al. Morning surge in
blood pressure as a
predictor of silent and
clinical cerebrovascular
disease in elderly hyper-
tensives: a prospective
study. Circulation. 2003;
107:1401-6. [PMID:
12642361]

50. Basile JN, Bloch MJ.
Analysis of recent papers
in hypertension: night-
time administration of at
least one antihyperten-
sive medication is associ-
ated with better blood
pressure control and
cardiovascular outcomes
in patients with type 2
diabetes or chronic kid-
ney disease. J Clin Hy-
pertens (Greenwich).
2013;15:2-4. [PMID:
23282118]

51. Rahman M, Greene T,
Phillips RA, Agodoa LY,
Bakris GL, Charleston J,
et al. A trial of 2 strate-
gies to reduce nocturnal
blood pressure in blacks
with chronic kidney dis-
ease. Hypertension.
2013;61:82-8. [PMID:
23172931]

52. Poulter NR, Savopoulos
C, Anjum A, Apostolo-
poulou M, Chapman N,
Cross M, et al. Random-
ized crossover trial of the
impact of morning or
evening dosing of anti-
hypertensive agents on
24-hour ambulatory
blood pressure. Hyper-
tension. 2018;72:870-3.
[PMID: 30354703]

� 2019 American College of Physicians ITC72 In the Clinic Annals of Internal Medicine 7 May 2019

Downloaded from https://annals.org by Simerjot Simerjot Jassal on 08/18/2019



level test (to calculate global car-
diovascular risk). They should
also order urinalysis with micro-
scopic examination and 12-lead
electrocardiogram. Echocardiog-
raphy is more sensitive than elec-
trocardiography for identifying
left ventricular hypertrophy,
which could help diagnose hy-
pertension, estimate its severity,
distinguish white coat hyperten-
sion from true hypertension, and
guide therapy selection (for ex-
ample, drug treatment vs. life-
style changes). However, the cost
of echocardiography precludes
its use as a screening tool in all
patients with hypertension. If a
patient has gout, serum uric
acid levels should be checked
before diuretics are prescribed.
Angiotensin-converting enzyme
(ACE) inhibitors, ARBs (except
losartan), and �-blockers can also

increase serum uric acid levels.
Estimated glomerular filtration
rate and urine albumin–creatinine
ratio can help in risk stratification for
CVD; the latter can also help in se-
lection of therapy in patients with
diabetes.

Additional testing may be indi-
cated depending on clinical fac-
tors, suspicion of secondary
causes, and anticipated treatment.

Which patients should be
evaluated for secondary
hypertension, and how?
The Box lists symptoms and
signs that suggest secondary hy-
pertension. Appendix Table 1
(available at Annals.org) summa-
rizes laboratory tests that may
be useful in evaluating possible
secondary hypertension.

Table 3. Physical Examination and Key Findings in Patients With Hypertension

Item Routine Evaluation

General appearance, height, weight, body mass
index, waist circumference, skin lesions

Look for signs of metabolic syndrome (overweight, abdominal obesity)
Skin changes can indicate rare causes of secondary hypertension

(striae in Cushing syndrome; mucosal fibromas can indicate MEN II)
Funduscopy* Retinal changes reflect severity of hypertension: arteriolar narrowing

(grade 1), arteriovenous compression (grade 2), hemorrhages or
exudates (grade 3), and papilledema (grade 4)

Examination of neck Assess for thyroid enlargement and carotid bruits
Cardiopulmonary examination Rales and gallops may indicate heart failure

Interscapular murmur during auscultation of the back can indicate
coarctation of the aorta

Abdominal examination Palpable kidneys suggest polycystic kidney disease
Midepigastric bruits can indicate renal arterial disease

Neurologic examination Look for evidence of previous stroke
Evaluate cognition (hypertension is a risk factor for cognitive decline)

Peripheral pulses Reduced leg pulses can indicate coarctation of the aorta or systemic
atherosclerosis

MEN = multiple endocrine neoplasia.
*Should be done by a trained eye specialist.

Symptoms and Signs That Suggest Secondary Hypertension
• New-onset hypertension at age <25 or >55 y
• Drug-resistant hypertension (requires ≥3 drugs of different classes at maximum doses)
• Spontaneous hypokalemia
• Palpitations, headaches, and sweating
• Severe vascular disease, including coronary artery disease, carotid disease, and

peripheral vascular disease
• Epigastric bruit
• Radial-femoral pulse delay, especially with an interscapular murmur
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Treatment
What are the new thresholds
for treatment in patients with
hypertension?
The 2017 ACC/AHA guidelines
recommend treatment with life-
style modification for patients
with BP of 120/80 mm Hg or
higher. Previous guidelines have
recommended other treatments
based on the presence of cate-
gorical comorbidities, such as
diabetes or chronic kidney dis-
ease. In contrast, the new guide-
lines recommend treatment
decisions based on a global as-
sessment of cardiovascular risk.
For example, the new guidelines
recommend BP-lowering medi-
cations for patients with clinical
CVD. However, they also recom-
mend these medications for pa-
tients without clinical CVD but
with an estimated 10-year risk for
atherosclerotic CVD (ASCVD) of
10% or higher as long as the av-
erage systolic BP is 130 mm Hg
or higher or the average diastolic
BP is 80 mm Hg or higher. The
ASCVD risk calculation can be
performed using the ACC/AHA
pooled cohort equations (http:
//tools.acc.org/ASCVD-Risk
-Estimator). The new guidelines
also recommend medications for
patients with diabetes or chronic
kidney disease (stage 3 or
higher) and a BP of 130/80 mm
Hg or higher. In addition, they
recommend BP-lowering medi-
cations in patients without clini-

cal CVD but with a 10-year risk
for ASCVD less than 10% if the
BP is 140/90 mm Hg or higher
(class I recommendation). Finally, 
they recommend BP-lowering med-
ications in patients treated for sec-
ondary prevention of stroke if the 
BP is 140/90 mm Hg or higher.

What are the new treatment
goals?
The 2017 ACC/AHA guidelines
promote a single BP goal to sim-
plify management. The new goal
is less than 130/80 mm Hg and is
the same for office, home, and
daytime ambulatory measure-
ments. Although the goal is the
same for these methods, it
should be noted that these mea-
surements are likely to differ. The
clinician should intensify treat-
ment in most patients to reach
the goal as long as it is prudent
and possible.

An exception is a goal of a sys-
tolic BP less than 130 mm Hg
without a diastolic BP goal for
persons aged 65 years or older
who are ambulatory and living in
the community. One reason is
that most of them already have
low diastolic BP due to arterial
stiffening. Another reason is that
excessively low diastolic values
could lead to increased cardio-
vascular risk, particularly among
those with established coronary
artery disease. It is prudent to

Diagnosis... Diagnosis of hypertension requires careful measurement
of BP, with a finding of an average systolic BP of 130 mm Hg or higher
or an average diastolic BP of 80 mm Hg or higher based on 2 or more
readings obtained on 2 or more occasions. The diagnosis should be
confirmed with out-of-office BP monitoring if possible. The goals of the
initial evaluation are to search for a secondary cause, detect other CVD
risk factors, and detect damage to target organs. The history should
focus on past treatment, current medications, and modifiable lifestyle
factors. The physical examination should focus on the eyegrounds, the
cardiovascular system, and the nervous system. The clinician should
measure hemoglobin, serum creatinine, glucose, lipid, and electrolyte
levels and arrange for urinalysis and an electrocardiogram.

CLINICAL BOTTOM LINE
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monitor for symptoms, such as
increased angina and syncope,
in persons with diastolic BP less
than 65 to 70 mm Hg and to
decrease treatment intensity if
needed. In addition, clinical judg-
ment and patient preference are
more important in older adults
because they have a high fre-
quency of comorbidities, which
makes them less homogeneous
than when they were younger.
They also have limited life expec-
tancy, which highlights the con-
sequences of overaggressive
treatment. In these circum-
stances, some clinicians and their
patients decide on a goal of a
systolic BP less than 140 mm Hg.

What are recommended
lifestyle modifications for
treating hypertension?
The 2017 ACC/AHA guidelines
recommend lifestyle modification
for all patients with elevated BP
or hypertension (2). Although
lifestyle changes can substantially
decrease BP, these changes and
their benefits are difficult to sus-
tain, so clinicians should encour-
age patients to maintain lifestyle
changes, especially when drug
therapy becomes necessary.
Appendix Table 2 (available at
Annals.org) shows the expected
effects of lifestyle modification.

Salt restriction and increased
potassium intake
Some experts believe that dietary
sodium restriction reduces sys-
tolic BP by about 3 mm Hg. As a
result, the 2017 ACC/AHA guide-
lines recommend sodium intake
of no more than 1500 mg/d in
most hypertensive patients or, if
that is not possible, reducing so-
dium intake by 1000 mg/d. The
average Western diet contains
3400 mg of sodium per day, and
patients are often unaware of the
high sodium content of many
foods (53, 54). To comply with
these recommendations, patients
should avoid processed foods,
lunchmeats, soups, bread,
cheese, Chinese food, and
canned food and should eat
fresh fruit and vegetables. How-

ever, the association between
cardiovascular outcomes and
sodium intake remains controver-
sial. For example, a 2013 Institute
of Medicine report suggested
that studies that examined health
outcomes had inconsistent qual-
ity and insufficient quantity to
determine whether sodium in-
take less than 2300 mg/d in-
creases or decreases risk for
heart disease, stroke, or all-cause
death (55). In addition, a recent
report by the Agency for Health-
care Research and Quality found
“limited evidence” that sodium
intake is associated with all-cause
mortality (56). Moreover, a 2014
study that used fasting urine sam-
ples to estimate sodium intake in
more than 100 000 persons from
17 countries found that intake of
3 to 6 g/d was associated with
lower risk for CVD compared
with higher or lower intake (57).
A more recent report suggests
an association between sodium
intake and CVD or stroke only
with intake above 5 g/d (58).

In TOHP I, adults with diastolic BP of 80 to 89
mm Hg and systolic BP less than 160 mm Hg
were randomly assigned to 18-month inter-
ventions to lose weight or reduce sodium in-
take or to 1 of 2 control groups. After 7 years,
the incidence of hypertension was 18.9% in
the weight loss group and 40.5% in the control
group, and the incidence of hypertension was
22.4% in the sodium reduction group and
32.9% in the control group (32).

The DASH (Dietary Approaches to Stop Hyper-
tension) trial randomly assigned 459 adults
with systolic BP less than 160 mm Hg and di-
astolic BP of 80 to 95 mm Hg to 8 weeks of a
control diet; a diet rich in fruits and vegeta-
bles; or a “combination” diet rich in fruits, veg-
etables, and low-fat dairy products (59). The
combination diet reduced systolic BP by 5.5
mm Hg more and diastolic BP by 3.0 mm Hg
more than the control diet (P < 0.001); the
fruits-and-vegetables diet reduced systolic BP
by 2.8 mm Hg more (P < 0.001) and diastolic
BP by 1.1 mm Hg more (P = 0.07) than the
control diet. Reductions were larger in 133 pa-
tients with hypertension than in normotensive
patients. This study concluded that a combina-
tion diet rich in fruits, vegetables, and low-fat
dairy products decreases BP (60).

Other lifestyle interventions
Clinicians should encourage
weight loss to less than 20%
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above the ideal weight for the
patient's height. Systolic BP de-
creases by approximately 1 mm
Hg for every kilogram of weight
lost (61). In addition, clinicians
should recommend at least 30
minutes of aerobic exercise on
most days of the week. Physical
activity guidelines published in
2018 might help clinicians tailor
their advice to patients (62).
These guidelines acknowledge
for the first time that both moder-
ate weightlifting and isometric
exercises may also help decrease
BP. Moreover, clinicians should
strongly encourage smoking cessa-
tion as an essential part of reducing
cardiovascular risk. Finally, clinicians
should recommend that their hyper-
tensive patients reduce alcohol in-
take to no more than 2 mixed drinks,
two 12-oz cans of beer, or two 4-oz
glasses of wine daily for men and to
one half these quantities for women
(63, 64).

The PREMIER trial randomly assigned 810 par-
ticipants to weight loss, exercise, and limited
sodium and alcohol intake; these same inter-
ventions plus the DASH diet; or a control
group that received only 1-time advice. Com-
pared with the control group at 6 months, sys-
tolic BP decreased by 3.7 mm Hg in the group
randomly assigned to weight loss, exercise,
and limited sodium and alcohol intake versus
4.3 mm Hg in the group randomly assigned to
these plus the DASH diet (65).

Fish oil, magnesium, and calcium
supplementation have not been
shown to reduce BP. Several
other lifestyle changes have un-
certain value. It is difficult to de-
sign adequate controls to allow
studies to show the effect of
some lifestyle changes. Thera-
pies or potential therapies, such
as yoga, acupuncture, device-
guided breathing, and medita-
tion, have been reviewed in
detail (66). Caffeine transiently
increases BP but has little sus-
tained effect.

When is antihypertensive
therapy indicated, and which
drugs should clinicians
prescribe initially?
Many patients with hypertension
require drug therapy for control de-

spite lifestyle modification. The 2017
ACC/AHA guidelines provide a
class I recommendation for use of a
thiazide-type diuretic, an ACE inhibi-
tor, an ARB, or a calcium-channel
blocker (CCB) for the initial medica-
tion in patients with stage 1 hyper-
tension. On the basis of clinical trial
evidence of reduction in clinical out-
comes beyond mere BP lowering
and greater potency and duration of
action (67), chlorthalidone or indap-
amide is recommended by most
experts over hydrochlorothiazide
when using a diuretic. �-Blockers
are not a first-line choice for most
patients (unless specifically indi-
cated due to a comorbidity) be-
cause they are inferior for stroke
prevention. Appendix Table 3
(available at Annals.org) shows the
doses, mechanisms, advantages,
and disadvantages of commonly
used antihypertensive drugs. The
Figure provides an algorithm for
hypertension treatment, and Ap-
pendix Table 4 (available at Annals
.org) elaborates on compelling
drug indications. Finally, the guide-
lines endorse use of medications
that combine more than 1 drug
in the same pill because they can
improve adherence (class IIa
recommendation).

ALLHAT (Antihypertensive and Lipid-Lowering Treat-
ment to Prevent Heart Attack Trial) randomly as-
signed 44 000 patients older than 55 years with hy-
pertension and 1 additional cardiovascular risk factor
to initial treatment with a diuretic (chlorthalidone),
an �-blocker (doxazosin), an ACE inhibitor (lisino-
pril), or a CCB (amlodipine). Addition of a second
drug was permitted as needed. The doxazosin group
was discontinued when interim results showed that
heart failure occurred more frequently in this group.
The results for the remaining groups supported use
of diuretics as first-line therapy because they were
more effective in reducing cardiovascular death,
nonfatal myocardial infarction, heart failure, and
stroke and had lower cost (68). The cost of all of these
drugs has since decreased, and the ACC/AHA guide-
lines do not prioritize diuretics over ACE inhibitors,
ARBs, or CCBs.

Clinicians should strongly con-
sider treating hypertension in
very elderly patients.

HYVET (Hypertension in the Very Elderly Trial)
randomly assigned 3845 patients older than
80 years with systolic BP of 160 to 199 mm Hg
to either placebo or a diuretic (indapamide,
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1.5 mg/d), with addition of an ACE inhibitor
(perindopril, 4 to 8 mg/d) as needed. The trial
was stopped early because of a large treatment
benefit, which included an expected 30% re-
duction in fatal and nonfatal stroke and an un-
expected 21% reduction in all-cause mortality.
This study confirmed the value of drug treat-
ment for patients aged 80 years or older
who have systolic BP of at least 150 mm Hg
(69).

SPRINT investigated whether a systolic BP goal
of 120 mm Hg would lead to better cardiovas-
cular outcomes than a goal of 140 mm Hg in
9361 patients aged 50 years or older with in-
creased cardiovascular risk but without diabe-
tes or prior stroke. Patients randomly assigned
to the lower goal had better scores on a com-
posite cardiovascular outcome than those ran-
domly assigned to the higher goal, although
syncope, acute kidney injury, and acute renal
failure occurred more frequently. These effects
also occurred in the subset of patients who
were aged 75 years or older.

How should clinicians modify
the choice of antihypertensive
treatment on the basis of
patient characteristics and
comorbidities?
In patients with diabetes, all 4
classes of first-line medications
(thiazide-type diuretic, ACE in-
hibitor, ARB, and CCB) are rec-
ommended (class I recommen-
dation). In hypertensive patients
with stage 3 or higher chronic
kidney disease (with or without
diabetes and especially in the
presence of significant protein-
uria), an ACE inhibitor or ARB
should be considered, although the

combination of an ACE inhibitor
plus an ARB or direct renin inhibitor
should be avoided because excess
adverse effect risks have been re-
ported in clinical trials. Because Afri-
can Americans with hypertension
tend to be salt-sensitive, their initial
medications should include a
thiazide-type diuretic or CCB (class I
recommendation).

An ACE inhibitor or ARB is a
good initial choice for younger
patients with hypertension be-
cause they often respond well to
suppression of the renin–
angiotensin system. Patients with
heart failure can benefit from
ACE inhibitors; diuretics; carve-
dilol and metoprolol succinate;
ARBs; and, in many instances,
mineralocorticoid-receptor an-
tagonists as guided by RALES
(Randomized Aldactone Evalua-
tion Study) and EMPHASIS-HF
(Eplerenone in Mild Patients Hos-
pitalization and Survival Study in
Heart Failure) (70, 71). �-Blockers
and ACE inhibitors are good for
patients who have had a myocar-
dial infarction. Appendix Table
4 summarizes medication indica-
tions for specific comorbidities.

The HOPE (Heart Outcomes Prevention Evaluation)
trial randomly assigned more than 9000 patients
older than 55 years with CVD to ramipril, 10 mg at
night, or placebo and found that those receiving
ramipril had lower morbidity and mortality than pla-
cebo recipients. Because half the patients also had
hypertension, the authors concluded that an ACE in-
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Figure. General approach to treatment of hypertension per the 2017
American College of Cardiology/American Heart Association guidelines.

Diagnosis of hypertension (BP >130/80 mm Hg)

Lifestyle modification

Stage 1 hypertension (>130/80 mm Hg):
Treat with antihypertensive medication*

if 10-y ASCVD risk ≥10% per pooled
cohort equations†

Stage 2 hypertension (≥140/90 mm Hg):
Treat with antihypertensive medication*

regardless of baseline risk

ASCVD = atherosclerotic cardiovascular disease; BP = blood pressure.
* First-line therapy can be an angiotensin-converting enzyme inhibitor, angiotensin-receptor
blocker, thiazide-type diuretic, or calcium-channel blocker. In black persons, a thiazide-type
diuretic or calcium-channel blocker is recommended. Combination antihypertensives are
strongly recommended for most patients, particularly those with stage 2 hypertension.
† Patients with diabetes and/or chronic kidney disease are automatically in this category.
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hibitor is reasonable for initial hypertension therapy
in patients with vascular disease (72).

In ASCOT (Anglo-Scandinavian Cardiac Outcomes
Trial) (73), investigators randomly assigned more
than 19 000 adults with hypertension and 3 or
more CVD risk factors to either a combination of a
�-blocker plus an as-needed thiazide-type diuretic
or a combination of a CCB (amlodipine) plus an as-
needed ACE inhibitor (perindopril). After a median
of 5.5 years, the trial was stopped early because car-
diovascular events and total mortality were signifi-
cantly lower in the amlodipine group (25% for
stroke, 15% for coronary events and procedures,
and 25% for cardiovascular deaths). BP was well
controlled in both groups but was lower in the am-
lodipine group by an average of 2.7/1.9 mm Hg
(73).

What is resistant hypertension,
and how is it treated?
Patients have resistant hypertension
when their BP is above the goal and
they are taking 3 or more antihyper-
tensive drugs (including a diuretic)
from different classes at maximally
tolerated doses (74). Resistant hy-
pertension is diagnosed more of-
ten than it actually occurs. One rea-
son is that common measurement
mistakes often lead to overesti-
mates of BP. Therefore, measuring
BP according to a rigorous protocol
is especially important when diag-
nosing and monitoring resistant
hypertension. In addition, mount-
ing evidence suggests that 30% to
50% of patients who apparently
have resistant hypertension instead
have white coat hypertension or are
nonadherent to treatment.

Secondary causes of hypertension
(Appendix Table 1) must be con-
sidered when a patient has resistant
hypertension. The most common is
primary aldosteronism, which is
underdiagnosed and undertreated
(75); it occurs in approximately 20%
of patients with resistant hyperten-
sion (76). Resistant hypertension is
also common in patients with
chronic kidney disease (77).

Patients with resistant hyperten-
sion have approximately a 50%
higher risk for cardiovascular
events than those without it (78).
The clinical trials PATHWAY-2
(Prevention And Treatment of
Hypertension With Algorithm-

based therapy) (79) and ReHOT
(Resistant Hypertension Optimal
Treatment) (80) have established
spironolactone, an antagonist of
the mineralocorticoid receptor,
as the preferred fourth drug to
add when patients have resistant
hypertension. One reason is that
many patients with resistant hy-
pertension have primary aldoste-
ronism (81, 82). Another possible
reason is that other patients with
resistant hypertension may have
a more subtle excess of aldoste-
rone secretion (83). Although
spironolactone is roughly twice
as efficacious as �-blockers or
�-blockers and is inexpensive, it
is underutilized in treatment of
resistant hypertension (84). This
may be because it requires peri-
odic monitoring of serum elec-
trolytes given the possibility of

hyperkalemia. For example,
among the 285 patients in the
PATHWAY-2 trial who received
spironolactone, 2% had a serum
potassium level above 6.0
mmol/L. New guidelines on resis-
tant hypertension have been
published (74). A clinician will
occasionally encounter a patient
who requires more urgent atten-
tion to the BP than usual. Some
such situations are listed in the
Box.

PATHWAY-2 was a double-blind crossover
trial comparing the addition of placebo, an
�-blocker (doxazosin), a �-blocker (bisoprolol), or a
mineralocorticoid-receptor antagonist (spironolac-
tone) as the fourth drug in adults with uncontrolled
BP despite use of 3 drugs at maximally tolerated
doses. PATHWAY-2 was innovative in that it used
home BP measurements. In the final analysis, spi-
ronolactone was the most effective add-on therapy
for resistant hypertension.

Situations in Which Severe Hypertension Constitutes a Crisis
Cardiovascular
• Left ventricular failure
• Myocardial infarction
• Unstable angina
• Aortic dissection
• After vascular surgery or coronary artery bypass grafting
Neurologic
• Hypertensive encephalopathy
• Subarachnoid or intracranial hemorrhage
• Thrombotic stroke
Other
• Severe catecholamine excess, such as clonidine withdrawal, pheochromocytoma,

interaction between tyramine and monoamine oxidase inhibitor, or intoxication
(cocaine, phencyclidine, phenylpropanolamine)

• Eclampsia in pregnancy

Treatment... Recent hypertension guidelines largely concur on major
points in the treatment of hypertension, and their recommendations will
lead to treatment of more persons than in the past. Clinicians should
counsel all patients about the role of lifestyle modifications (such as
weight loss, dietary sodium restriction, and aerobic exercise) in the
management of hypertension. In addition, clinicians should use the
2017 ACC/AHA guidelines as 1 of several guides during discussions
with patients about medical management of hypertension, especially
when pursuing lower treatment goals.

CLINICAL BOTTOM LINE
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In the Clinic

Tool Kit
Hypertension

Patient Information

www.cdc.gov/bloodpressure/materials_for_patients
.htm

High blood pressure educational materials for patients
from the Centers for Disease Control and Prevention.

www.heart.org/en/health-topics/high-blood-pressure
/find-high-blood-pressure-tools–resources/blood-
pressure-fact-sheets

Blood pressure fact sheets in English and Spanish from
the American Heart Association.

https://medlineplus.gov/highbloodpressure.html
Resources related to high blood pressure from Medline-

Plus of the National Institutes of Health, including pa-
tient handouts in English and Spanish.

www.nhlbi.nih.gov/health-topics/high-blood-pressure
Resources related to high blood pressure in English and

Spanish from the National Heart, Lung, and Blood
Institute of the National Institutes of Health.

Clinical Guidelines and Other Information for
Health Professionals

www.acc.org/~/media/Non-Clinical/Files-PDFs-Excel
-MS-Word-etc/Guidelines/2017/Guidelines_Made
_Simple_2017_HBP.pdf

2017 Guideline for the Prevention, Detection, Evaluation,
and Management of High Blood Pressure in Adults from
the American College of Cardiology and the American
Heart Association.

https://annals.org/aim/fullarticle/2670318/prevention
-detection-evaluation-management-high-blood
-pressure-adults-synopsis-2017

Prevention, Detection, Evaluation, and Management of
High Blood Pressure in Adults: Synopsis of the 2017
American College of Cardiology/American Heart
Association Hypertension Guideline.

www.aafp.org/patient-care/clinical-recommendations
/all/highbloodpressure.html

Hypertension clinical practice guideline from the Ameri-
can Academy of Family Physicians.

https://professional.heart.org/idc/groups/ahamah-public
/@wcm/@sop/@smd/documents/downloadable
/ucm_497371.pdf

Top Ten Things to Know: 2017 Hypertension Clinical
Guidelines from the American Heart Association. In

the
Cli

nic
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WHAT YOU SHOULD KNOW
ABOUT HYPERTENSION

What Is Hypertension?
Hypertension, or high blood pressure, is a com-

mon and urgent health problem. Blood pressure
is the force of blood pushing against the walls of
your arteries as your heart pumps blood through
your body. High blood pressure makes your heart
work harder with every beat. Untreated hypertension
puts you at higher risk for heart attack, heart failure,
stroke, kidney failure, and death.

What Are the Warning Signs?
People with hypertension often have no symp-

toms. The only way to know for sure if your
blood pressure is high is to have it checked.

How Often Should I Have My
Blood Pressure Checked?

It is a good idea to have your blood pressure checked
at least once a year if you are older than 40 years. If
you are 18 to 39 years old, your blood pressure
should be checked every 3 to 5 years.

Am I at Risk?
There is no single identifiable cause of hyperten-

sion. Many factors can contribute, including:
• Being overweight or obese
• Eating a diet high in sodium (salt)
• Not getting enough physical activity
• Being older or African American
• Smoking
• Drinking too much alcohol
• Having a personal or family history of

hypertension
• Having other chronic diseases, especially

diabetes or kidney disease
• Taking specific medications that are known to

cause hypertension

How Is It Diagnosed?
Your health care provider will ask you to sit quietly

for several minutes before taking a reading of
your blood pressure.

Blood pressure is measured by inflating a cuff around
the arm—this is connected to a device that measures
the pressure. The test is easy and painless. Your pro-
vider should make sure that your arm is supported
and the cuff fits you correctly.

Your provider may take several readings at differ-
ent times before diagnosing you with hyperten-
sion. This is because blood pressure usually
changes during the day.

Some people's blood pressure readings differ be-
tween the doctor's office and at home. If your
provider suspects this, you may be given the
option to monitor your blood pressure away
from the office with a special device.

The blood pressure reading is given as 2 numbers
(for example, 120/80). The first number is the

systolic pressure (the pressure when your heart
pushes blood into your vessels with each beat),
and the second number is the diastolic pressure
(the pressure while the heart is relaxed between
beats).

If your provider suspects you have hypertension,
you will have a physical examination and addi-
tional laboratory tests. Your provider also will
ask you questions about your lifestyle, medical
history, and current medications.

How Is It Treated?
Lifestyle changes are helpful for everyone with

high blood pressure. Follow these healthy hab-
its, even if you take blood pressure medicine:

• Exercise vigorously enough to raise your heart
rate (30 minutes a day)

• Lose weight
• Eat more fruits, vegetables, and dairy products
• Eat less salt
• Drink less alcohol
• Quit smoking
Many medicines can treat high blood pressure.

Your doctor may prescribe 1 medicine or a com-
bination of several. Almost everyone with high
blood pressure can bring down their blood
pressure with lifestyle changes with or without
medicines.

Questions for My Doctor
• How often should I have my blood pressure

checked?
• Should I check my blood pressure at home?
• What is my blood pressure goal?
• Do I need to take medicine to treat my high

blood pressure?
• What are the possible side effects of blood

pressure medicines?
• If I lose weight and exercise, is it possible that

my blood pressure will return to normal?
• How much salt should I eat each day?

For More Information
American Heart Association
www.heart.org/en/health-topics/high-blood-pressure

MedlinePlus
https://medlineplus.gov/highbloodpressure.html

In the Clinic
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Appendix: Guideline Differences and Controversies
Current hypertension guidelines
have many similarities. For example,
most include greater acceptance of
out-of-office BP measurements, con-
sideration of global cardiovascular
risk to guide treatment, earlier com-
bination therapy, removal of
�-blockers from first-line regimens,
and lower BP goals (2, 3). However,
several differences and controver-
sies merit consideration.

Threshold definition of
hypertension
Unlike the 2017 ACC/AHA guide-
lines, the 2018 ESC/ESH guide-
lines retain the long-standing
definition of hypertension as BP
of 140/90 mm Hg or higher (3).
However, both recognize that
BPs of 120 to 139/80 to 89 mm
Hg pose significant public health
risks. To emphasize this, the
ACC/AHA changed the designa-
tion for this subset of patients
from “prehypertension” (17, 18)
to “stage 1 hypertension,” which
assigns more persons to a dis-
ease state that should be treated
with nonpharmacologic therapy
(25). However, only a modest
proportion will develop higher
BP and require drug treatment.
We believe it will be important to
determine the consequences of
this change over the next de-
cade. In contrast, the 2018 ESC/
ESH guidelines recognized that
BP below 130/80 mm Hg should
be targeted if well tolerated, but
only for persons younger than 65
years (3).

BP goals
The 2017 ACC/AHA guidelines
decreased the BP goal to less
than 130/80 mm Hg on the basis
of consensus, meta-analyses, and
the SPRINT trial (2). This goal is
uniform for all patients, even
though few trials have evaluated
the possible benefits of lower
goals. The 2018 ESC/ESH guide-
lines retained the primary goal of
less than 140/90 mm Hg, but all
guidelines acknowledge that

achieving BP less than 130/80
mm Hg yields better outcomes
than BP less than 140/90 mm Hg.
However, the more aggressive
treatment required to achieve
lower BP comes with risks, such
as hypotension and falls (particu-
larly in elderly persons) and renal
or electrolyte abnormalities, that
offset some of the benefits and
need to be considered when
making recommendations (85).

We believe clinicians should aim
to achieve a BP less than 130/80
mm Hg in most patients when
possible, but we also recognize
that treatment decisions can be
individualized (23–28, 85–88).
Recent studies suggest that the
greatest (or only) benefit from
aggressive BP lowering occurs in
high-risk patients (85–88). Thus,
some may choose the less ag-
gressive goal of less than 140/90
mm Hg, such as young or low-
risk patients; frail persons; and
those with limited life expec-
tancy, refractory hypertension, or
many adverse effects from medi-
cation. We believe that enhanced
strategies to individualize BP
goals, such as using risk models
(86, 87) or coronary artery cal-
cium scores (88), should be de-
veloped and tested.

Elderly patients
Guidelines differ in their defini-
tions of “elderly” and their rec-
ommendations for this popula-
tion (2, 4–8). The 2017 ACC/AHA
guidelines use the same thresh-
old for treatment and the same
systolic BP goal (<130 mm Hg)
for persons older than 65 years
and for younger patients (2). This
recommendation is based largely
on results from SPRINT (89).
However, they recognize that
some elderly adults may not tol-
erate this lower target. There are
no specific recommendations for
those older than 80 to 85 years.
The ESC/ESH guidelines recom-
mend a systolic BP goal of 130 to
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140 mm Hg for persons older
than 65 years (3). They also rec-
ommend drug therapy for pa-
tients older than 80 years only if
their systolic BP is above 160 mm
Hg. The 2017 guidelines from the
American College of Physicians
and the American Academy of
Family Physicians recommend
starting treatment in persons
older than 60 years only if their
systolic BP is above 150 mm Hg
(4). The goal for these patients is
systolic BP less than 150 mm Hg,
but some can choose a more ag-
gressive goal of less than 140
mm Hg (90).

We believe most elderly patients
should have a systolic BP goal of
less than 130 mm Hg with an al-
ternative goal of less than 140
mm Hg if the treatment required
to reach the lower goal cannot
be tolerated. Because far fewer
people older than 80 to 85 years
have been included in clinical
trials, we believe that their BP
goals should be individualized,
ranging from ideal (<130 mm
Hg) to minimally acceptable
(<150 mm Hg), based on health
status and patient preferences.

Mild hypertension in
lower-risk patients
Clinicians frequently encounter
the question of when to initiate
drug treatment in younger (aged
18 to 55 years) and lower-risk
patients with BP of 140 to 159/90
to 99 mm Hg. Roughly half of pa-
tients with high BP have mild hy-
pertension and are at lower risk
(no diabetes, CVD, or renal dis-
ease and 10-year ASCVD risk
<10%) (91). However, no trials
have specifically enrolled this
group of patients, so the risk–
benefit ratio for medical therapy
is unknown (20, 92, 93). The
HOPE-3 trial (94) did not report a
reduction in the primary compos-
ite outcome over 5.6 years of
follow-up when low-dose combi-
nation treatment (candesartan,
16 mg, plus hydrochlorothiazide,
12.5 mg) was compared with pla-

cebo in intermediate-risk patients
without established CVD who
started with borderline BP eleva-
tions (mean systolic BP, 138.1
mm Hg). There were no signifi-
cant benefits of antihypertensive
therapy despite BP being 6/3
mm Hg lower in the active treat-
ment group. These important
findings indirectly support that it
is probably safe and reasonable
to defer antihypertensive therapy
to low-risk patients (10-year risk
<10%) with mild hypertension
(systolic BP <160 mm Hg) to al-
low for a trial period of 3 to 12
months of lifestyle interventions
alone on a case-by-case basis
using shared decision making.
However, the 2017 ACC/AHA
guidelines recommend identical
treatment of all patients with BP
of 140/90 mm Hg or higher, re-
gardless of age and absolute
cardiovascular risk, by starting
lifestyle changes plus medica-
tions immediately after confirma-
tion of the diagnosis (2). In
contrast, the ESC/ESH guidelines
recommend a more nuanced ap-
proach. Patients with a BP less
than 160/100 mm Hg can safely
undergo a 3- to 6-month trial of
lifestyle therapy before starting
medications (3). This approach is
compatible with all other current
guidelines except the ACC/AHA
guidelines (17, 18, 92).

We agree with the ESC/ESH ap-
proach to this issue. We believe the
ACC/AHA approach to the issue
prematurely promotes unproven
medical therapy that is unnecessary
because nonpharmacologic therapy
is safe and effective and has the po-
tential to control high BP in a sub-
stantial proportion of persons with
mild hypertension. We also suggest
that further testing can be beneficial.
For example, a coronary artery cal-
cium score of zero or absence of left
ventricular hypertrophy on echocar-
diography would support a 3- to
6-month trial of lifestyle changes
before moving on to drug
therapy.
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Combination treatment
More than 75% of persons with
hypertension require 2 or more
medications to achieve their BP
goal, and this will increase now
that the goal is below 130/80 mm
Hg. Therefore, we agree with the
ACC/AHA that most patients
should start initial therapy with a
combination antihypertensive
tablet (2). Preferred combina-
tions include a �-blocker or reni-
n–angiotensin–aldosterone sys-
tem (RAAS) blocker combined
with a thiazide diuretic or CCB.

We disagree with the guidelines
about selection of the specific
combination regimen. Clinical
trial evidence supports a combi-
nation of an RAAS blocker and a
CCB for optimal first-line therapy

(73, 95, 96). This has been
proved to be superior to both a
combination of a �-blocker and a
diuretic and a combination of an
RAAS blocker and hydrochlo-
rothiazide in preventing cardio-
vascular events (73, 95). The
benefits have been observed
across most outcomes (for exam-
ple, cardiovascular and renal)
and patient subgroups (for exam-
ple, those with diabetes, kidney
disease, and coronary artery dis-
ease) (96). Therefore, we recom-
mend that health care providers
start by prescribing an RAAS
blocker plus a CCB when toler-
ated or possible. Should BP re-
main uncontrolled, a thiazide-like
diuretic (typically chlorthalidone)
should be added as the third
agent in most circumstances.

Appendix Table 1. Work-up to Pursue Possible Secondary Hypertension

Secondary Cause Evaluation (Findings)

Coarctation of aorta Chest film (rib notching; reverse “3” sign), 2-dimensional echocardiogram, aortogram
(coarctation directly seen), MRI

Cushing syndrome Dexamethasone suppression test (failure to suppress cortisol), 24-h urinary free cortisol
(elevated), CT (adrenomegaly)

Primary aldosteronism Plasma aldosterone–renin ratio (increased), aldosterone excretion rate during salt loading
(increased), adrenal CT (adenoma with low Hounsfield units)

Pheochromocytoma Plasma catecholamines or metanephrines (increased); most would recommend 24-h fractionated
catecholamines and metanephrines by HPLC with electrochemical detection or tandem mass
spectroscopy, clonidine suppression test (failure to suppress plasma norepinephrine after
clonidine administration), adrenal CT, MRI (adrenal tumor; T2-weighted MRI has characteristic
appearance), iodine131-metaiodobenzylguanidine scan (significant adrenal or extra-adrenal
tumor uptake)

Renal vascular disease Renal duplex sonography (requires good operators; increased renal artery compared with aorta
velocities suggests stenosis), MRA (renal vessel narrowing), CTA (renal vessel narrowing),
angiography (gold standard; renal vessel narrowing), renal vein–renin ratio (limited value)

Renal parenchymal disease Spot urine protein–creatinine ratio or 24-h urine protein and creatinine levels, renal
ultrasonography (small kidneys, unusual architecture), glomerular filtration rate (low), renal
biopsy (usually done to determine type of glomerular disease)

Parathyroid disorders Calcium and phosphorus levels (increased and decreased, respectively), serum parathyroid
hormone level (increased), serum calcitonin level (when MEN is suspected)

Thyroid disease Serum thyroid hormone level (increased in hyperthyroidism), thyrotropin level (suppressed in
hyperthyroidism)

CT = computed tomography; CTA = computed tomographic angiography; HPLC = high-performance liquid chromatography;
MEN = multiple endocrine neoplasia; MRA = magnetic resonance angiography; MRI = magnetic resonance imaging.
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Appendix Table 2. Lifestyle Modifications to Decrease BP

Lifestyle Modification Recommendation Potential Decrease in Systolic BP

Dietary sodium restriction Restrict dietary sodium intake to no more than
2400 mg/d or 100 mEq/d

2–8 mm Hg

Weight loss Maintain normal body weight (BMI of 18.5–24.9 kg/m2) 5–20 mm Hg per 10 kg of weight lost
Aerobic exercise Engage in regular aerobic exercise, aiming for 30 min

on most days of the week
It is suggested that patients walk about 1 mile above

current activity level per day

4–9 mm Hg

DASH diet Consume a diet rich in fruits, vegetables, and low-fat
dairy products, with reduced saturated and total fat

4–14 mm Hg

Limited alcohol intake Consume no more than 2 mixed drinks, two 12-oz cans
of beer, or two 4-oz glasses of wine daily (men) or
half this quantity (women)

2–4 mm Hg

BMI = body mass index; BP = blood pressure; DASH = Dietary Approaches to Stop Hypertension.
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Appendix Table 3. Drug Treatments for Hypertension*

Drug Class (Daily Dose, mg) Advantages Disadvantages

Diuretics
Hydrochlorothiazide (12.5–50)
Chlorothiazide (250–500)
Chlorthalidone (12.5–50)
Indapamide (1.25–5)

Most effective in elderly persons,
those with isolated systolic
hypertension, those with
diabetes, and African Americans,
who are likely to be salt-sensitive

Electrolyte abnormalities, including
hypokalemia and hyponatremia; may
increase glucose, cholesterol, and uric
acid levels; photosensitivity

ACE inhibitors
Enalapril (5–40)
Fosinopril (10–40)
Lisinopril (5–40)
Perindopril (4–16)
Quinapril (5–80)
Ramipril (1.25–20)

Preferred for chronic kidney disease,
heart failure, and diabetes; work
well with diuretics

Hyperkalemia and increased uric acid level;
cough in 15% (switch to an ARB); can
accept up to 30% increase in serum
creatinine with ACE inhibitors;
angioedema in 0.1%–0.7%;
contraindicated in pregnancy

ARBs
Losartan (25–100)
Candesartan (16–32)
Irbesartan (150–300)

Usually well tolerated; angioedema
uncommon; work well with
diuretics; do not cause cough

Hyperkalemia and increased uric acid level
(except losartan); dizziness; relatively
expensive; contraindicated in pregnancy

Potassium-sparing diuretics
Spironolactone (25–100)
Triamterene (25–100)

Most useful when a thiazide causes
hypokalemia

Hyperkalemia (rare with triamterene);
gynecomastia (spironolactone); weak
antihypertensives

ß-Blockers
Atenolol (25–100)
Metoprolol (50–300)
Propranolol (40–480)
Nebivolol (2.5–10)
Carvedilol (12.5–50)

Carvedilol is an �- and ß-blocker;
nebivolol is also a vasodilator

Note: Do not use ß-blockers as
initial therapy except in patients
with heart failure

Bronchospasm, bradycardia, heart failure;
masks insulin-induced hypoglycemia;
impairs peripheral circulation; insomnia;
fatigue; decreased exercise tolerance;
hypertriglyceridemia (unless ISA is
present); several trials showed worse
outcomes with atenolol than ACE
inhibitors, ARBs, and CCBs

CCBs
Amlodipine (2.5–10)
Diltiazem (120–360)
Verapamil (120–480)
Nifedipine (30–120)

Well tolerated and effective;
dihydropyridines, like
amlodipine, are very potent

Diuretic-resistant edema (lesser problem if
ACE inhibitor or ARB added); headache;
cardiac conduction defects; constipation;
gingival hypertrophy

Reserpine (0.05–0.25) — Nasal congestion; depression; peptic ulcer
Central �-agonists

Methyldopa (500–3000)
Clonidine (0.2–1.2)
Guanfacine (0.5-2)

Can be effective when other options
have failed

Sedation; dry mouth; bradycardia;
withdrawal (rebound) hypertension with
abrupt discontinuation

�-Blockers
Prazosin (2–30)
Doxazosin (1–16)
Terazosin (1–20)

Very potent Postural hypotension; diarrhea; heart
failure increased with doxazosin in
ALLHAT

Hydralazine (50–300) — Lupus reaction; headache; edema;
frequent dosing

Direct renin inhibitor
Aliskiren (150–300)

Reduced plasma renin could be
therapeutic per se; effective in
combination

Found to cause harm among
patients with diabetes in the
ALTITUDE trial

Diarrhea

ACE = angiotensin-converting enzyme; ALLHAT = Antihypertensive and Lipid-Lowering Treatment to Prevent Heart Attack Trial;
ALTITUDE = Aliskiren Trial in Type 2 Diabetes Using Cardiorenal Endpoints; ARB = angiotensin-receptor blocker; CCB = calcium-
channel blocker; ISA = intrinsic sympathomimetic activity.
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Appendix Table 4. Compelling Indications for Individual Drug Classes*

Compelling Indication† Recommended Drugs

Heart failure Diuretic, ß-blocker, ACE inhibitor, ARB, mineralocorticoid receptor antagonist
Postmyocardial infarction ß-blocker (carvedilol, metoprolol succinate), ACE inhibitor, mineralocorticoid receptor antagonist
High coronary disease risk Diuretic, ß-blocker, ACE inhibitor, ARB + CCB
Diabetes Diuretic, ß-blocker, ACE inhibitor, ARB, CCB
Chronic kidney disease ACE inhibitor, ARB
Recurrent stroke

prevention
Diuretic, ACE inhibitor

ACE = angiotensin-converting enzyme; ARB = angiotensin-receptor blocker; CCB = calcium-channel blocker.
*Adapted from the Seventh Report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High
Blood Pressure (www.nhlbi.nih.gov/guidelines/hypertension/express.pdf).
†Based on benefits from outcome studies or existing clinical guidelines. The compelling indication is managed in parallel with the
blood pressure.

7 May 2019 Annals of Internal Medicine � 2019 American College of Physicians

Downloaded from https://annals.org by Simerjot Simerjot Jassal on 08/18/2019


