
National High Blood Pressure Education Program

Prevention, 
Detection, 
Evaluation, and
Treatment of 
High Blood Pressure

The Seventh Report 

of the Joint National 

Committee on

JNC 7 Express

U . S .  D E PA R T M E N T O F  H E A LT H  A N D  H U M A N  S E R V I C E S

National Institutes of Health 
National Heart, Lung, and Blood Institute





15

Heart Failure

Heart failure (HF), in the form of systolic or diastolic ventricular dysfunction,
results primarily from systolic hypertension and IHD. Fastidious BP and cho-
lesterol control are the primary preventive measures for those at high risk for
HF.40 In asymptomatic individuals with demonstrable ventricular dysfunction,
ACEIs and BBs are recommended.52,62 For those with symptomatic ventricular
dysfunction or end-stage heart disease, ACEIs, BBs, ARBs and aldosterone
blockers are recommended along with loop diuretics.40–48

Diabetic Hypertension

Combinations of two or more drugs are usually needed to achieve the target
goal of <130/80 mmHg.21,22 Thiazide diuretics, BBs, ACEIs, ARBs, and CCBs
are beneficial in reducing CVD and stroke incidence in patients with dia-
betes.33,54,63 ACEI- or ARB-based treatments favorably affect the progression of
diabetic nephropathy and reduce albuminuria,55,56 and ARBs have been shown
to reduce progression to macroalbuminuria.56,57

ACC/AHA Heart Failure Guideline,40

MERIT-HF,41 COPERNICUS,42 CIBIS,43

SOLVD,44 AIRE,45 TRACE,46  ValHEFT,47

RALES48

ACC/AHA Post-MI Guideline,49 BHAT,50

SAVE,51 Capricorn,52 EPHESUS53

ALLHAT,33 HOPE,34 ANBP2,36 LIFE,32

CONVINCE31

NKF-ADA Guideline,21,22 UKPDS,54

ALLHAT33

NFK Guideline,22 Captopril Trial,55

RENAAL,56 IDNT,57 REIN,58 AASK59

PROGRESS35

Table 8. Clinical trial and guideline basis for compelling indications for individual drug classes

Compelling Indication* Clinical Trial Basis‡

Recommended Drugs†

Heart failure

Postmyocardial infarction

High coronary disease risk

Diabetes

Chronic kidney disease

Recurrent stroke prevention

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

* Compelling indications for antihypertensive drugs are based on benefits from outcome studies or existing clinical 

guidelines; the compelling indication is managed in parallel with the BP.

† Drug abbreviations: ACEI, angiotensin converting enzyme inhibitor; ARB, angiotensin receptor blocker; 

Aldo ANT, aldosterone antagonist; BB, beta-blocker; CCB, calcium channel blocker.

‡ Conditions for which clinical trials demonstrate benefit of specific classes of antihypertensive drugs.
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Chronic Kidney Disease

In people with chronic kidney disease (CKD), as defined by either (1) reduced
excretory function with an estimated GFR below 60 ml/min per 1.73 m2

(corresponding approximately to a creatinine of >1.5 mg/dL in men or 
>1.3 mg/dL in women),20 or (2) the presence of albuminuria (>300 mg/day 
or 200 mg albumin/g creatinine), therapeutic goals are to slow deterioration
of renal function and prevent CVD. Hypertension appears in the majority of
these patients, and they should receive aggressive BP management, often with
three or more drugs to reach target BP values of <130/80 mmHg.59,64 ACEIs
and ARBs have demonstrated favorable effects on the progression of diabetic
and nondiabetic renal disease.55–59,64 A limited rise in serum creatinine of as
much as 35 percent above baseline with ACEIs or ARBs is acceptable and is
not a reason to withhold treatment unless hyperkalemia develops.65 With
advanced renal disease (estimated GFR <30 ml/min 1.73 m2, corresponding to
a serum creatinine of 2.5–3 mg/dL), increasing doses of loop diuretics are usu-
ally needed in combination with other drug classes. 

Cerebrovascular Disease

The risks and benefits of acute lowering of BP during an acute stroke are still
unclear; control of BP at intermediate levels (approximately 160/100 mmHg) is
appropriate until the condition has stabilized or improved. Recurrent stroke
rates are lowered by the combination of an ACEI and thiazide-type diuretic.35

Other Special Situations

Minorities
BP control rates vary in minority populations and are lowest in Mexican
Americans and Native Americans.1 In general, the treatment of hypertension
is similar for all demographic groups, but socioeconomic factors and lifestyle
may be important barriers to BP control in some minority patients. The
prevalence, severity, and impact of hypertension are increased in African
Americans, who also demonstrate somewhat reduced BP responses to
monotherapy with BBs, ACEIs, or ARBs compared to diuretics or CCBs.
These differential responses are largely eliminated by drug combinations that
include adequate doses of a diuretic. ACEI-induced angioedema occurs 2–4
times more frequently in African American patients with hypertension than in
other groups.33

Obesity and the metabolic syndrome
Obesity (BMI >30 kg/m2) is an increasingly prevalent risk factor for the devel-
opment of hypertension and CVD. The Adult Treatment Panel III guideline
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for cholesterol management defines the metabolic syndrome as the presence of
three or more of the following conditions: abdominal obesity (waist circum-
ference >40 inches in men or >35 inches in women), glucose intolerance (fast-
ing glucose >110 mg/dL), BP >130/85 mmHg, high triglycerides (>150
mg/dL), or low HDL (<40 mg/dL in men or <50 mg/dL in women).66

Intensive lifestyle modification should be pursued in all individuals with the
metabolic syndrome, and appropriate drug therapy should be instituted for
each of its components as indicated.

Left ventricular hypertrophy
Left ventricular hypertrophy (LVH) is an independent risk factor that increases
the risk of subsequent CVD. Regression of LVH occurs with aggressive BP
management, including weight loss, sodium restriction, and treatment with all
classes of antihypertensive agents except the direct vasodilators hydralazine,
and minoxidil.1,67

Peripheral arterial disease
Peripheral arterial disease (PAD) is equivalent in risk to IHD. Any class of
antihypertensive drugs can be used in most PAD patients. Other risk factors
should be managed aggressively, and aspirin should be used. 

Hypertension in older persons
Hypertension occurs in more than two-thirds of individuals after age 65.1 This
is also the population with the lowest rates of BP control.68 Treatment recom-
mendations for older people with hypertension, including those who have iso-
lated systolic hypertension, should follow the same principles outlined for the
general care of hypertension. In many individuals, lower initial drug doses may
be indicated to avoid symptoms; however, standard doses and multiple drugs
are needed in the majority of older people to reach appropriate BP targets. 

Postural hypotension
A decrease in standing SBP >10 mmHg, when associated with dizziness or faint-
ing, is more frequent in older patients with systolic hypertension, diabetes, and
those taking diuretics, venodilators (e.g., nitrates, alpha-blockers, and sildenafil-
like drugs), and some psychotropic drugs. BP in these individuals should also 
be monitored in the upright position. Caution should be used to avoid volume
depletion and excessively rapid dose titration of antihypertensive drugs.

Dementia
Dementia and cognitive impairment occur more commonly in people with
hypertension. Reduced progression of cognitive impairment may occur with
effective antihypertensive therapy.69,70
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Hypertension in women
Oral contraceptives may increase BP, and the risk of hypertension increases
with duration of use. Women taking oral contraceptives should have their BP
checked regularly. Development of hypertension is a reason to consider other
forms of contraception. In contrast, menopausal hormone therapy does not
raise BP.71

Women with hypertension who become pregnant should be followed carefully
because of increased risks to mother and fetus. Methyldopa, BBs, and vasodila-
tors are preferred medications for the safety of the fetus.72 ACEI and ARBs
should not be used during pregnancy because of the potential for fetal
defects and should be avoided in women who are likely to become pregnant.
Preeclampsia, which occurs after the 20th week of pregnancy, is characterized
by new-onset or worsening hypertension, albuminuria, and hyperuricemia,
sometimes with coagulation abnormalities. In some patients, preeclampsia may
develop into a hypertensive urgency or emergency and may require hospitaliza-
tion, intensive monitoring, early fetal delivery, and parenteral antihypertensive
and anticonvulsant therapy.72

Hypertension in children and adolescents
In children and adolescents, hypertension is defined as BP that is, on repeated
measurement, at the 95th percentile or greater adjusted for age, height, and
gender.73 The fifth Korotkoff sound is used to define DBP. Clinicians should
be alert to the possibility of identifiable causes of hypertension in younger
children (i.e., kidney disease, coarctation of the aorta). Lifestyle interventions
are strongly recommended, with pharmacologic therapy instituted for higher
levels of BP or if there is insufficient response to lifestyle modifications.74

Choices of antihypertensive drugs are similar in children and adults, but effec-
tive doses for children are often smaller and should be adjusted carefully.
ACEIs and ARBs should not be used in pregnant or sexually active girls.
Uncomplicated hypertension should not be a reason to restrict children from
participating in physical activities, particularly because long-term exercise may
lower BP. Use of anabolic steroids should be strongly discouraged. Vigorous
interventions also should be conducted for other existing modifiable risk fac-
tors (e.g., smoking).

Hypertensive urgencies and emergencies
Patients with marked BP elevations and acute target-organ damage (e.g.,
encephalopathy, myocardial infarction, unstable angina, pulmonary edema,
eclampsia, stroke, head trauma, life-threatening arterial bleeding, or aortic
dissection) require hospitalization and parenteral drug therapy.1 Patients with
markedly elevated BP but without acute target organ damage usually do not
require hospitalization, but they should receive immediate combination oral
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antihypertensive therapy. They should be carefully evaluated and monitored
for hypertension-induced heart and kidney damage and for identifiable causes
of hypertension. (See table 4.) 

Additional Considerations in Antihypertensive Drug Choices

Antihypertensive drugs can have favorable or unfavorable effects on other
comorbidities. 

Potential favorable effects
Thiazide-type diuretics are useful in slowing demineralization in osteoporosis.
BBs can be useful in the treatment of atrial tachyarrhythmias/fibrillation,
migraine, thyrotoxicosis (short term), essential tremor, or perioperative hyper-
tension. CCBs may be useful in Raynaud’s syndrome and certain arrhythmias,
and alpha-blockers may be useful in prostatism. 

Potential unfavorable effects
Thiazide diuretics should be used cautiously in patients who have gout or
who have a history of significant hyponatremia. BBs should generally be
avoided in individuals who have asthma, reactive airways disease, or second
or third degree heart block. ACEIs and ARBs should not be given to women
likely to become pregnant and are contraindicated in those who are. ACEIs
should not be used in individuals with a history of angioedema. Aldosterone
antagonists and potassium-sparing diuretics can cause hyperkalemia and
should generally be avoided in patients who have serum potassium values
more than 5.0 mEq/L while not taking medications.

i m p r o v i n g  h y p e r t e n s i o n  c o n t r o l

Adherence to Regimens

Behavioral models suggest that the most effective therapy prescribed by 
the most careful clinician will control hypertension only if the patient is 
motivated to take the prescribed medication and to establish and maintain a
health-promoting lifestyle. Motivation improves when patients have positive
experiences with and trust in their clinicians. Empathy both builds trust and is
a potent motivator.75

Patient attitudes are greatly influenced by cultural differences, beliefs, and 
previous experiences with the health care system.76 These attitudes must be
understood if the clinician is to build trust and increase communication with
patients and families. 
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Failure to titrate or combine medications, despite knowing the patient is not
at goal BP, represents clinical inertia and must be overcome.77 Decision sup-
port systems (i.e., electronic and paper), flow sheets, feedback reminders, 
and involvement of nurse clinicians and pharmacists can be helpful.78

The clinician and the patient must agree upon BP goals. A patient-centered
strategy to achieve the goal and an estimation of the time needed to reach
goal are important.79 When BP is above goal, alterations in the plan should 
be documented. BP self-monitoring can also be useful.

Patients’ nonadherence to therapy is increased by misunderstanding of the
condition or treatment, denial of illness because of lack of symptoms or per-
ception of drugs as symbols of ill health, lack of patient involvement in the
care plan, or unexpected adverse effects of medications. The patient should 
be made to feel comfortable in telling the clinician all concerns and fears of
unexpected or disturbing drug reactions.

The cost of medications and the complexity of care (i.e., transportation,
patient difficulty with polypharmacy, difficulty in scheduling appointments,
and life’s competing demands) are additional barriers that must be overcome
to achieve goal BP.

All members of the health care team (e.g., physicians, nurse case managers,
and other nurses, physician assistants, pharmacists, dentists, registered dieti-
tians, optometrists, and podiatrists) must work together to influence and rein-
force instructions to improve patients’ lifestyles and BP control.80

Resistant Hypertension

Resistant hypertension is the failure to reach goal BP in patients who are
adhering to full doses of an appropriate three-drug regimen that includes a
diuretic. After excluding potential identifiable hypertension (see table 4), clini-
cians should carefully explore reasons why the patient is not at goal BP. (See
table 9.) Particular attention should be paid to diuretic type and dose in rela-
tion to renal function. (See “Chronic Kidney Disease” section.) Consultation
with a hypertension specialist should be considered if goal BP cannot be
achieved.
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public health challenges and community programs

Public health approaches, such as reducing calories, saturated fat, and salt in
processed foods and increasing community/school opportunities for physical
activity, can achieve a downward shift in the distribution of a population’s BP,
thus potentially reducing morbidity, mortality, and the lifetime risk of an indi-
vidual’s becoming hypertensive. This becomes especially critical as the increase
in BMI of Americans has reached epidemic levels. Now, 122 million adults
are overweight or obese, which contributes to the rise in BP and related con-
ditions.81 The JNC 7 endorses the American Public Health Association resolu-
tion that the food manufacturers and restaurants reduce sodium in the food
supply by 50 percent over the next decade. When public health intervention
strategies address the diversity of racial, ethnic, cultural, linguistic, religious,
and social factors in the delivery of their services, the likelihood of their
acceptance by the community increases. These public health approaches can
provide an attractive opportunity to interrupt and prevent the continuing
costly cycle of managing hypertension and its complications.

Drug-Induced or Other Causes

• Nonadherence

• Inadequate doses

• Inappropriate combinations

• Nonsteroidal anti-inflammatory drugs; cyclooxygenase 2 inhibitors

• Cocaine, amphetamines, other illicit drugs

• Sympathomimetics (decongestants, anorectics)

• Oral contraceptives

• Adrenal steroids

• Cyclosporine and tacrolimus

• Erythropoietin

• Licorice (including some chewing tobacco)

• Selected over-the-counter dietary supplements and medicines 

(e.g., ephedra, ma haung, bitter orange)

Table 9. Causes of resisitant hypertension

Improper BP Measurement

Identifiable Causes of Hypertension. (See table 4.)

Volume Overload and Pseudotolerance

• Excess sodium intake

• Volume retention from kidney disease

• Inadequate diuretic therapy

Associated Conditions

• Obesity

• Excess alcohol intake
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e v i d e n c e  c l a s s i f i c at i o n

The studies that provided evidence supporting the recommendations of this
report were classified and reviewed by the staff and the Executive Committee.
The classification scheme is from the JNC 6 report.2

M Meta-analysis; use of statistical methods to combine the results from 
clinical trials

RA Randomized controlled trials; also known as experimental studies

RE Retrospective analyses; also known as case-control studies

F Prospective study; also known as cohort studies, including historical 
or prospective followup studies. 

X Cross-sectional survey; also known as prevalence studies

PR Previous review or position statements

C Clinical interventions (nonrandomized)





25

s t u d y  a b b r e v i a t i o n s

AASK African American Study of Kidney Disease 
and Hypertension 

ACC/AHA American College of Cardiology/American Heart
Association

AIRE Acute Infarction Ramipril Efficacy 
ALLHAT Antihypertensive and Lipid-Lowering Treatment To Prevent 

Heart Attack Trial 
ANBP2 Second Australian National Blood Pressure Study 
BHAT β-Blocker Heart Attack Trial 
CIBIS Cardiac Insufficiency Bisoprolol Study
CONVINCE Controlled Onset Verapamil Investigation 

of Cardiovascular End Points
COPERNICUS Carvedilol Prospective Randomized Cumulative 

Survival Study 
EPHESUS Eplerenone Post-Acute Myocardial Infarction Heart Failure

Efficacy and Survival Study 
HOPE Heart Outcomes Prevention Evaluation Study
IDNT Irbesartan Diabetic Nephropathy Trial
LIFE Losartan Intervention For Endpoint Reduction 

in Hypertension Study
MERIT-HF Metoprolol CR/XL Randomized Intervention Trial 

in Congestive Heart Failure 
NKF-ADA National Kidney Foundation-American Diabetes 

Association 
PROGRESS Perindopril Protection Against Recurrent Stroke Study 
RALES Randomized Aldactone Evaluation Study 
REIN Ramipril Efficacy in Nephropathy Study
RENAAL Reduction of Endpoints in Non Insulin Dependent

Diabetes Mellitus With the Angiotensin II Antagonist
Losartan Study 

SAVE Survival and Ventricular Enlargement Study
SOLVD Studies of Left Ventricular Dysfunction 
TRACE Trandolapril Cardiac Evaluation Study 
UKPDS United Kingdom Prospective Diabetes Study 
ValHEFT Valsartan Heart Failure Trial
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