
Hypertension is one of the most common conditions that pri-
mary care physicians face on a daily basis in the office. Control
of hypertension is one of the most important therapeutic actions
that the physician can do to prevent the development of serious
complications in his or her patients. Increasing scrutiny of the
physician’s success in this
arena is being measured by
third-party payers with the
expectation of high perform-
ance. This issue reviews the rec-
ommendations of the Seventh
Joint National Committee on
Prevention, Detection, Evalua-
tion, and Treatment of High
Blood Pressure. The topics cov-
ered include:

• measurement—how pres-
sure should be determined;

• definition—what are the classifications;
• white coat syndrome and ambulatory measurements—recog-

nition; 
• risk assessment—how to determine the overall risk stratifi-

cation;
• laboratory evaluations—defining the tests that should

accompany diagnosis;
• causes—identifying the common and rare causes;
• treatment—highlights the lifestyle modifications and phar-

macotherapy options;
• associated conditions—related conditions commonly associ-

ated with hypertension, such as
diabetes and congestive heart
failure.

—The Editor

Introduction
Hypertension is one of the

leading primary risk factors for
cardiovascular disease (CVD)
and a leading cause of death in
developed countries.1 Hyper-
tension was estimated to con-
tribute to about 50% of CVD

worldwide as reported by the 2002 global burden of disease
study.2 It is also one of the most important treatable risk factors
contributing to cerebrovascular disease, the third leading cause of
death, and a major cause of disability in U.S. adults.3 Approxi-
mately 65 million Americans during the time period 1999-2000
were reported by the National Health and Nutrition Examination
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Survey (NHANES) 1999-2000 data to have hypertension.4

Hypertension is defined as systolic blood pressure (SBP) of at
least 140 mmHg and/or diastolic blood pressure (DBP) of at least
90 mmHg, or blood pressure (BP) that is controlled to guideline-
recommended level using at least one antihypertensive medica-
tion. The prevalence of hypertension in the U.S. adult population
has been increasing. The age-standardized prevalence rate for the
U.S. adult population has increased from 28.8 % to 32.6%
between the NHANES III (1988-1994) and the NHANES (1999-
2004).5 The increase in the prevalence rate of hypertension can
been attributed to several factors, including the rising percentage
of Americans who are overweight or obese. An estimated 65% of
the U.S. adult population had excess weight in 1999-2000, com-
pared with 56% in 1994-1998.6 Aside from the impact of obesity
on the prevalence rates of hypertension in the US, the growing
elderly U.S. population has led to the increase in the prevalence
of hypertension. BP generally increases with age to the point at
which more than 50% of adults between the ages of 60 and 69
years had elevated BPs, while 75% of those aged 70 years and
above had hypertension.7

The Framingham Heart Study reported that the lifetime risk
of developing hypertension in nonhypertensive individuals who
were between the ages of 55 and 65 who survived to the ages of
80 and 85 was about 90% in both men and women. The scope of
the problem of hypertension also highlights some interesting
challenges and gaps in healthcare delivery in the United States.
According to the NHANES 1999-2000, of all the patients who
had hypertension, 70% were aware of their diagnosis and 59%
were on treatment. Only 34% of the individuals were adequately

controlled on medications to the target goal of SBP less than
140 mmHg and DBP less than 90 mmHg.8 Uncontrolled hyper-
tension leads to increased risk of ischemic heart disease (IHD)
and stroke. In one meta-analysis study involving about one mil-
lion patients, there was a linear increase in the risk of IHD and
stroke as BP increased from values as low as 115 mmHg SBP
and 75 mmHg DBP.9 The relative risk of dying from CVD is
twice as high in individuals with SBP values between 130-139
and DBP 85-89 compared to individuals with normal blood
pressures.10 These findings led to the recent reclassification of
hypertension by the Seventh Joint National Committee on Pre-
vention, Detection, Evaluation, and Treatment of High Blood
Pressure (JNC 7).

Classification
The JNC 7 has established a new type of classification for

hypertension intended to capture individuals whose blood pres-
sure may be regarded as “normal” but are at increased risk of
overall mortality and disability from cardiovascular diseases.
This is in keeping with longitudinal studies like the Framingham
Heart Study, which showed that there is a double increase in
mortality in individuals with SBP between 130-139 and DBP
between 85-89.They added a new category called “ prehyperten-
sion” with the intention of capturing this high-risk category of
patients who otherwise would be dismissed as having “normal”
BP levels. The prehypertension category identifies individuals in
whom lifestyle modifications can be employed and the risk of
progression of hypertension curtailed.8 There are three stages of
hypertension in the classification adopted by the JNC 7. Normal
blood pressure is classified as SBP below 120 and DBP less than
80. Prehypertension is SBP between 120-139 and DBP 80-89.
Stage 1 hypertension is SBP between 140-159 and DBP 90-99.
Stage 2 has been reclassified to include SBP equal or above 160
mmHg and DBP equal or above 100 mmHg.

Systolic and Diastolic Hypertension
It previously was thought that DBP was a more important

risk factor for CVD than SBP.11 More recent studies are show-
ing that SBP may be an even stronger predictor of CVD risk.
DBP, however, is a more potent risk factor for CVD than SBP
below the age of 50; thereafter, SBP assumes a greater risk than
DBP.12

Isolated systolic hypertension is common in the elderly,
partly because of the vascular rigidity and reduced compliance
of the arterial vasculature that comes with the aging process.13

It has been shown that both SBP and DBP increase with age
until about the fifth decade, when DBP begins to fall. The most
plausible explanation for this decline in diastolic BP with age is
the increased arterial stiffness, which causes a more rapid
return of the reflected wave from the periphery so that it aug-
ments pressure during systole rather than during diastole, rais-
ing the systolic and lowering the diastolic pressure.14 The
decrease in the DBP and increase in SBP with age means that
pulse pressure (PP) rises with age. Thus, above the age of 60,
PP and SBP becomes major predictors of cardiovascular risk.12
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In the elderly, isolated SBP is very common. There is evidence
to suggest that aggressive treatment of isolated SBP lowers
total overall mortality, cardiovascular mortality, and heart fail-
ure.15,16 Thus attention must be paid to treating SBP to target
goal in this age group.

Measurement of Hypertension
The correct diagnosis and treatment of BP depends on

obtaining accurate and valid BP measurements from a well
functioning and adequately calibrated BP measuring device.
The JNC 7 recommends that the patient be well rested, be seat-
ed for at least 5 minutes, and have legs resting on the floor and
the arm supported at heart level. A mercury sphygmomanome-
ter usually is preferred for accuracy; however, due to concerns
with mercury spillages, an aneroid manometer is a good alter-
native if it is well calibrated. Electronic devices are being used
more widely. At least two measurements should be taken two
minutes apart for each visit, and the average value should be
determined.17 The cuff must be the right size for the patient.
The correct cuff should cover at least 80% of the arm. When
using the manual method of measuring BP, the radial pulse
must be palpated prior to applying the cuff pressure, and the
pressure at which the pulse is obliterated when the cuff is
inflated should be noted. This gives an estimation of the SBP.
The cuff pressure at this point then is inflated 20-30 mmHg
above the pressure point used to obliterate the radial pulse,
before auscultation. When deflating the cuff, the rate of defla-
tion should not exceed 2 mmHg per second. SBP is noted at the
point of the appearance of the first Korotkoff sounds and DBP
at the point of disappearance of the sounds.8 It is important to
measure BP in both arms for individuals presenting for the first
time for evaluation.

White Coat Hypertension and Masked 
Hypertension

In most individuals, BP measured in the office is higher
than their readings at home or on a 24-hour ambulatory BP
monitor. This phenomenon is termed the white coat effect. If

the readings in the office are above 140/90, but are below
130/85 out of the office, isolated office hypertension or white
coat hypertension is present. In some studies, data indicate that
individuals with white coat hypertension have higher CVD
risk than normotensive individuals, although their risk is lower
than that of individuals with established hypertension.18 Con-
versely, there also are data showing that some individuals have
normal BP readings in the office even though their home or
ambulatory readings may be high. This is referred to as
“masked hypertension.” Masked hypertension is noted in as
many as one-fifth of hypertensive patients.19 These individuals
have a higher cardiovascular risk than individuals with white
coat hypertension.20 They also may be predisposed more to tar-
get organ damage than normotensive individuals.21 Physicians
should be alert to this condition, especially with hypertensive
target organ damage that cannot be explained by the degree of
office BP measurements. 

Ambulatory Measurements
In some cases, it may be important to measure a patient’s BP

levels during his or her normal daily routine. This is done with an
ambulatory blood pressure monitoring device (ABPM). Ambula-
tory BP values are usually lower than office BP measurements.
Hypertension is diagnosed when the average BP readings are
greater than 135/85 mmHg when awake and more than 120/75
mmHg during sleep.8

Individuals whose 24-hour ambulatory readings exceeded
135/85 mmHg have a two-fold greater risk of cardiovascular
events than those with BP values lower than 135/85 mmHg.22

Indications for ABPM are listed in Table 3.

Patient Evaluation 
The objectives of hypertensive patient evaluation are three-

fold:
• Assess the patient’s lifestyle risk factors, cardiovascular risk

factors, and co-morbid conditions that may help guide treatment
plan;

• Identify secondary causes of hypertension; and
• Assess the level of target organ involvement.

Risk Assessment 
Risk assessment involves taking a detailed history and physi-

cal examination. A detailed medical history should focus on
obtaining information about the presence of pre-existing medical
conditions such as diabetes, dyslipidemias, cardiovascular acci-
dents, peripheral vascular disease, and renal disease. A careful
review of medications is important, and the physician should
inquire about the use of oral contraceptive pills (OCP), steroids,
as well as over-the-counter medications such as nasal drops and
non-steroidal anti-inflammatory drugs (NSAIDs).

The physician must ask about the use of street drugs such as
cocaine and amphetamines, which can cause difficult-to-control
BP.

Lifestyle habits such as the use of tobacco or alcohol, level of
physical activity, dietary salt use, and sleep patterns (including
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Table 1. JNC 7 Classification of Hypertension

BP CLASSIFICATION SBP MMHG DBP MMHG

Normal <120 < 80

Prehypertension 120-139 or 80-89

Stage 1 HTN 140-159 or 90-99

Stage 2 HTN > 160 > 100

Reprinted from: Chobanian AV, Bakris GL, Black HR, et al. The
seventh report of the Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of High Blood Pressure:
The JNC 7 Report. JAMA 2003;289:2560-2572.



snoring) must be identified.
The physical examination should identify possible identifiable

causes of HTN (see Table 4) while at the same time attempting to
elicit end organ involvement. Attention should be paid to calcu-
lating the body mass index (BMI), and waist circumference
should be measured. 

The physical examination should include evaluation of the
thyroid, lungs, heart, abdominal masses (polycystic kidneys),
presence or absence of edema in the lower extremities, as well as
listening for abdominal (evidence of renal or general atheroscle-
rosis) and carotid bruits. End organs damage should be assessed
carefully. These target organs include: eyes (fundoscopy), kid-
neys (urinalysis look for proteinuria, red blood cell casts), central
nervous system (neurological deficits), aorta (assess for pulsatile
abdominal masses), and heart (left ventricular enlargement, heart
failure).

Heart rate must be measured for at least 30 seconds or a full
minute in the presence of an arrhythmia. Heart rate has been
shown to provide prognostic information. Patients with a higher
resting heart rate may be at risk for cardiovascular disease.23

Patients with reduced heart variability also have been shown to
have higher a CV mortality rate.24

Laboratory Evaluation
The recommended laboratory tests include 12 lead ECG, uri-

nalysis, and a basic chemistry panel looking at serum potassium,
glucose, calcium, and creatinine. It must be noted that serum cre-
atinine may not be very sensitive in estimating renal function;
however, it can be used in the Cockroft-Gault formula to estimate
creatinine clearance. A fasting lipoprotein profile that includes
HDL and LDL cholesterol and triglycerides must be measured.
Other optional tests that can be done in selected patients include
a dip stick urinalysis that measures microalbuminuria. High sen-
sitivity C-reactive protein and homocysteine levels may be con-
sidered in some patients with CVD without the traditional risk
factors.

Screening for identifiable causes of hypertension is indicated
only in situations where there is a strong indication to suspect
secondary causes of hypertension or in cases in which BP has
been difficult to control. Otherwise, testing for secondary causes

of hypertension is not recommended routinely. 

Identifiable Causes of Hypertension
This accounts for about 10% of all causes of hypertension.

Extensive screening is not recommended unless there is suspi-
cion from the laboratory tests or clinical presentation. Some of
the factors that should prompt a physician to look for these sec-
ondary causes include:

• Onset of hypertension before the age of 30 or after the age
of 55.

• Uncontrolled hypertension or hypertension that was previ-
ously controlled and suddenly becomes resistant to medications.

• Worsening of renal function with initiation of angiotensin
converting enzymes inhibitor (ACEI) or angiotensin receptor
blocker (ARB) medications. In this situation, suspect the pres-
ence of bilateral renal artery stenosis. A renal ultrasound with
Doppler flow should be ordered.

• In hypertension with unprovoked hypokalemia, suspect min-
eralcorticoid excess and measure 24-hour urinary aldosterone
level or plasma aldosterone and renin activity ratio.

• Suspect pheochromocytoma when hypertension is labile and
is associated with paroxysmal headaches, palpitations, or pro-
found sweating. Evaluate by measuring 24-hour urinary
metanephrines or normetanephrines.

• Patients with recurrent flash pulmonary edema, sometimes
found with renovascular hypertension.

• Cushing syndrome must be suspected if the patient has the
characteristic features such as truncal obesity, purple abdominal
striae, and buffalo hump against the background of glucose intol-
erance. Measure a 24-hour urinary cortisol or dexamethasone
suppression test to assess for this disorder. 

• Hypertension in the setting of hypercalcemia should lead to
investigation for hyperparathyroidism, and serum intact parathy-
roid hormone (PTH) level should be ordered.

• Hyperthyroidism as a cause of hypertension should be sus-
pected if patients show signs of thyrotoxicosis such as sweating,
palpitations, heat intolerance, and weight loss. Measure thyroid
stimulating hormone (TSH), free T3, and T4 if indicated.

• It is important to consider obstructive sleep apnea in patients
who are obese with resistant hypertension. A detailed history
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Table 2. BP Measurement

• Patients should be seated with back supported, legs on the 
floor, and arm supported at level of heart.

• Patients should refrain from smoking or ingesting caffeine for 
30 minutes prior to measurement.

• Measurement should begin after at least 5 minutes of rest.
• Appropriate cuff size covering at least 80% of the arm.
• Well calibrated equipment should be used.
• At least 2 readings should be taken no less than 2 minutes 

apart.

Adapted from JNC 78

Table 3. Indications for Ambulatory Blood
Pressure Monitoring

• Suspected white-coat hypertension in patients with 
hypertension with no target organ damage

• Apparent drug resistance (office resistance)
• Hypotensive symptoms with antihypertensive medication
• Episodic hypertension
• Autonomic dysfunction

Reprinted from: Chobanian AV, Bakris GL, Black HR, et al. The
seventh report of the Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of High Blood Pressure:
The JNC 7 Report. JAMA 2003;289:2560-2572.



regarding habits such snoring, daytime somnolence, and irregular
breathing patterns including episodes of apnea should be sought
from the partner. A sleep study for confirmation is indicated.

• In patients with decreased pulses in the lower extremities or
delayed femoral pulses when compared to the radial pulse, one
should consider a possibility of coarctation of the aorta. Evaluate
with CT angiography of the aorta.

Treatment
Multiple studies have documented that treatment of hyperten-

sion reduces overall mortality rate and CVD complications.25,26

Nonetheless, the majority of Americans with hypertension are
untreated or undertreated. 

The goal of treatment is to reduce the SBP to less than 140
mmHg and DBP to less than 90 mmHg. Target goals are lower
for specific patient groups, such as those with co-morbid diabetes
or renal disease. In these patients, the target goal of SBP reduc-
tion is less than 130 mmHg and DBP to less than 80 mmHg.26-28

Beside the ultimate goal of reducing the absolute levels of sys-
tolic and diastolic pressures, it is also important for physicians to
help their patients reduce their overall CVD risk profile. There is
a tendency for clustering of other risk factors in patients with
hypertension. The INTERHEART study conducted in 52 coun-
tries showed that 9 out of 10 cases of acute myocardial infarc-
tions could be attributed to various combinations of the 9 modifi-
able risk factors.27

Lifestyle Modifications
Lifestyle modification should be recommended for all hyper-

tensive patients as an integral part of treatment.28 Some of the
lifestyle changes that should be promoted include physical
activity, smoking cessation, weight reduction, and dietary modi-
fications including a reduction in salt intake. It was shown in
one study that weight loss can reduce the incidence of hyperten-
sion by as much as 77%, while a low-salt diet reduced the inci-
dence of hypertension by 35%.29 Adoption of a diet that is rich
in vegetables, fruits, and nuts and low in saturated fats has been
shown to reduce BP and augment the effects of anti-hyperten-
sive medications. In the Dietary Approaches to Stop Hyperten-
sion (DASH) diet, a diet rich in fruits, vegetables, and low-fat
dairy products but low in saturated and trans fats has been

shown to lower incidence of hypertension. The effect of the
DASH diet in lowering BP was comparable to that seen with a
single antihypertensive drug.30 Patients must be encouraged to
quit smoking and, if they use alcohol, to drink moderately,
which is defined as no more than two drinks per day for men
and no more than one drink per day for women.

Pharmacotherapy
There are five main classes of drugs that often are used in

treating hypertension: calcium channel blockers (CCB), beta
blockers (BB), angiotensin converting enzyme inhibitors
(ACEI), aldosterone receptor blockers (ARB), and thiazide
diuretics. Other classes include alpha-1 receptor blockers such
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Table 4. Identifiable Causes of Hypertension

• Glucocorticoid excess states
• Coarctation of aorta
• Obstructive sleep apnea
• Thyrotoxicosis
• Hyperparathyroid
• Hyperaldosteronism
• Pheochromocytoma
• Kidney disease (polycystic, chronic renal failure)
• Rena vascular hypertension
• Drugs

Table 5. Cardiovascular Risk Factors

MAJOR RISK FACTORS

• Hypertension*
• Age (older than 55 for men, 65 for women)†

• Diabetes mellitus*
• Elevated LDL (or total) cholesterol or low HDL cholesterol*
• Estimated GFR < 60 mL/min
• Family history of premature cardiovascular disease (men aged 

< 55 or women aged < 65)
• Microalbuminuria
• Obesity* (body mass index > 30 kg/m2)
• Physical inactivity
• Tobacco usage, particularly cigarettes

TARGET ORGAN DAMAGE

Heart
• Left ventricular hypertrophy
• Angina/prior myocardial infarction
• Prior coronary revascularization
• Heart failure
Brain
• Stroke or transient ischemic attack
• Dementia

• Chronic kidney disease
• Peripheral arterial disease
• Retinopathy

GFR = glomerular filtration rate
* Components of the metabolic syndrome. Reduced HDL and 

elevated triglycerides are components of the metabolic 
syndrome. Abdominal obesity is also a component of 
metabolic syndrome.

† Increased risk begins at approximately 55 for men and 65 for 
women. Adult Treatment Panel III used earlier age cutpoints 
to suggest the need for earlier action.

Reprinted from: Chobanian AV, Bakris GL, Black HR, et al. The
seventh report of the Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of High Blood Pressure:
The JNC 7 Report. JAMA 2003;289:2560-2572.
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Figure 1. Algorithm for the Treatment of Hypertension

Lifestyle Modifications

Initial Drug Choices

Not at Goal
Blood Pressure

Not at Goal Blood Pressure (< 140/90 mmHg) (<
130/80 mmHg for those with diabetes or chronic

kidney disease)

Without Compelling 
Indications

With Compelling 
Indications

Stage 1 
Hypertension

(SBP 140-159 or DBP 90-
99 mmHg)

Thiazide-type diuretics 
for most. May consider 
ACEI, ARB, BB, CCB, 

or combination

Stage 2 
Hypertension

(SBP > 160 or DBP > 100
mmHg)

Two-drug combination for
most (usually thiazide-

type diuretic and ACEI, or
ARB, or BB, or CCB)

Drug(s) for the 
compelling indications

Other antihypertensive
drugs (diuretics, ACEI,

ARB, BB, CCB) as 
needed

Optimize dosages or add additional drugs 
until goal blood pressure is achieved.

Consider consultation with hypertension specialist.

Reprinted from: Chobanian AV, Bakris GL, Black HR, et al. The seventh report of the Joint National Committee on Pre-
vention, Detection, Evaluation, and Treatment of High Blood Pressure: The JNC 7 Report. JAMA 2003;289_2560-2572.



as doxazosin; aldosterone antagonists such as spiranolactone;
direct vasodilators such as hydralazine; central alpha-2 agonists
and other centrally acting medications such as clonidine and
methyldopa. In addition, the direct renin inhibitor aliskiren is
available.

There still are controversies regarding whether absolute BP
reduction is the main benefit of all drugs or whether, indeed,
there are clinically relevant class effects that may be important,
independent of BP-lowering effect.31 More than 60% of hyper-
tensive patients will need more than one agent to control their
blood pressure.32 In patients with lower BP target goals, such as
those with diabetes or kidney disease, three or more drugs may
be needed. The JNC 7 recommends a thiazide diuretic as initial
therapy. This recommendation comes, in part, from evidence pro-
vided by the finding of the Antihypertensive and Lipid Lowering
treatment to prevent Heart Attack Trial (ALLHAT).33 This was a
multicenter study with a population of more than 40,000 patients
that was designed to compare three antihypertensive drugs: doxa-
zosin, an alpha antagonist; lisinopril, an ACEI; and amlodipine, a
CCB agonist with a thiazide diuretic (chlorithalidone) as initial
therapy in individuals older than 55 years of age who had one
additional CVD risk factor. Those receiving doxazosin had a
higher incidence of heart failure, and that arm of the study was
prematurely stopped. 

The study showed that there was no difference in mortality
and CHD among ACEI, CCB, and the thiazide diuretic. There
was, in fact, a lower incidence of heart failure in those receiving
the thiazide. In general, most patients tolerate thiazide diuretics
well, although at higher doses the antihypertensive effect
plateaus and side effects increase.34 Some of the adverse effects
of thiazides are metabolic abnormalities such as hyperglycemia
and erectile dysfunction.35 Although thiazide diuretics are inex-
pensive and well tolerated when compared to other classes of
drugs, they remain underutilized.33 The JNC 7 recommends the
addition of a second drug from another class if initial therapy
does not adequately control the blood pressure to the recom-
mended target levels. Multiple drug therapy in the control of
hypertension has been shown to effectively lower BP, usually at
relatively low doses of the individual drugs, thus resulting in
fewer side effects.36 The use of fixed-dose combinations is not
only cost effective but may increase compliance as well. Choice
of the second class of medication depends, in part, on the coex-
isting medical conditions.

Diabetes and Hypertension
The coexistence of diabetes with hypertension increases the

risk of developing renal disease and overall CVD mortality.37 The
United Kingdom Prospective Diabetes Study (UKPDS) demon-
strated that a reduction of SBP by 10 mmHg was associated with
about a 15% reduction in diabetes mortality.38

The JNC 7 recommends that the treatment goal for hyper-
tension in diabetic patients should be SBP less than 130 and
DBP less than 80. In the HOPE trial of diabetic patients with
high CVD risk, the addition of an ACEI reduced the risk of
stroke by 33% and death by 25%.39 An ACEI can be used as

initial therapy or second-line therapy in combination with a thi-
azide diuretic. For the prevention of microvascular complica-
tions in diabetic type 2 patients with kidney disease, use of
either an ACEI or an ARB is recommended to prevent the pro-
gression of renal disease.40

Hypertension and Heart Failure
Heart failure (HF) leads to a reduction in cardiac output that

leads to activation of the renin-angiotensin-aldosterone (RAA)
and sympathetic nervous system. The activation of the RAAS
attempts to compensate for the reduced cardiac output by vaso-
constriction that leads to increased venous return and sodium
retention, which leads to volume expansion. The overall long-
term effects of an activated RAAS leads to cardiac remodeling,
ventricular enlargement and fibrosis, and excess fluid retention,
with the resultant effects of worsening HF and hypertension.
Therefore, hypertensive patients with HF benefit from ACEIs,
ARBs, and BBs, which help modulate the ill effects of these hor-
mones.41 BBs temper the effects of an activated sympathetic sys-
tem on the vasculature, and ACEIs and ARBs curb the effects of
angiotensin II and aldosterone. HF patients also have been shown
to benefit from thiazide diuretics.

By the same token, an aldosterone antagonist such as
spironolactone is useful in patients with advanced HF.42 Aldos-
terone antagonists also are effective in the treatment of resistant
hypertension.43

Hypertension and Cerebrovascular Disease
Hypertension is a major risk factor for stroke. It appears that

thiazide diuretics, CCBs, and ARBs provide better stroke protec-
tion than BBs.44,45 A recent meta-analysis by Lindholm and col-
leagues showed that BBs are not as effective as other antihyper-
tensive drugs in reducing the risk of stroke. They found that BBs
had a 16% higher relative risk of stroke when compared to other
agents.46 This may be explained by the fact that BBs lower the
brachial pressures (peripheral) but do not lower central aortic
pressures, which is a much stronger risk factor for stroke.47 It
should be noted that the addition of a diuretic to an ACEI in the
PROGRESS trial resulted in more than a 40% reduction in stroke
recurrence.48

Hypertension and Kidney Disease
In patients with uncontrolled hypertension, the rate of renal

function decline with age is much steeper than in those with nor-
mal pressures.49 Therefore, the target goal for SBP in patients
with chronic kidney disease (CKD) is SBP less than 130 mmHg
and diastolic less than 80 mmHg. ACEIs or ARBs slow the pro-
gression of renal decline in patients with diabetic nephropathy.50

Resistant Hypertension
Resistant hypertension is defined as failure to achieve the tar-

get goal of blood pressure in patients who are taking at least 3
drugs in adequate doses with a regimen that includes a diuretic
and proper adoption of lifestyle modification. In these patients, it
is important for the physician to ensure that the BP is measured
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correctly. If so, then consider evaluating for secondary causes of
hypertension. It is important for the physician to inquire about
over-the-counter medications, such as NSAIDs, that might
increase blood pressure. Asking specifically about dietary and
herbal supplements is important because some patients may not
be willing to volunteer this information. Some herbal supple-
ments, such as St John’s wort, may increase blood pressure.

There are data showing that the addition of an aldosterone
antagonist such as spironolactone is helpful in controlling resist-
ant hypertension.46

Hypertensive Emergencies
Hypertensive emergencies occur when BP elevation is asso-

ciated with acute damage of end organs and, therefore, requires
prompt reduction of blood pressure to limit organ damage.
Some examples are hypertensive encephalopathy, hypertensive
left ventricular failure, dissection of the aorta, pulmonary
edema, and angina. Hypertensive urgencies, on the other hand,
are situations in which BP is severely elevated but there is no
evidence of progressive organ damage. Patients with hyperten-
sive emergencies should be admitted to an intensive care unit,
and the goal of BP treatment should be a gradual decrease. If the
BP is brought down suddenly, it may precipitate organ ischemia
due to reduced tissue perfusion. It is advisable, therefore, to
lower BP by no more than 25% over an hour initially and then
slowly over the next 24-48 hours.8 Medications used to treat
hypertensive emergencies include vasodilators such as sodium
nitroprusside, which acts immediately and is titrated as a drip. In
the use of nitroprusside, care must be taken in patients with
renal impairment because of the risk of thiocyanate poisoning.
Monitoring of thiocyanate levels is indicated if the drug is given
longer that 48 hours. Other vasodilators that can be used include
nitroglycerin, especially in the setting of coronary heart disease
or myocardial ischemia. The CCB nicardipine can be used in
most hypertensive emergencies but is contraindicated in HF syn-
dromes. Another class of medications used in hypertensive
emergencies is adrenergic blockers, which include labetalol or
esmolol.

Hypertensive emergencies have high mortality if not well
treated, with 50% of individuals dying within 12 months.51 On
the other hand, hypertensive urgencies can be treated with short-
acting oral agents such as labetalol, and the patient can be dis-
charged if the blood pressure comes down. 

Summary
Hypertension remains a major public health problem not only

in the United States, but globally as well. Primary care providers
play a pivotal role in treating patients with hypertension. Unfor-
tunately the vast majority of hypertensive patients are not even
close to the recommended treatment goals. In the past, emphasis
was placed on aggressively treating DBP while not paying much
attention to SBP. SBP, however, is a greater risk for CVD than
DBP, especially in the elderly population. Intensive treatment of
hypertension is essential to reduce the burden of CVD morbidity
and mortality.

To adequately control BP, most patients will require at least 2
medications. In addition, careful attention must be paid to special
groups of patients such as diabetics and those with renal disease
who require treatment to lower treatment goals. Efforts must be
made to address the global risks of patients with hypertension,
which tends to cluster with other medical conditions such as
obstructive sleep apnea, metabolic syndrome, and diabetes.
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Physician CME Questions

1. Which of the following statements is correct about blood pressure

measurement?

A. Blood pressure should be taken with the patient resting for at

least 5 minutes and with the arm resting at the level of the heart.

B. Use a cuff that covers at least 50% of the arm.

C. Only one BP reading should be taken per visit. 

D. When deflating the cuff during auscultation of the Korotkoff’s,

the cuff should be deflated at the rate of 5 mmHg per second.

E. One elevated reading of BP is sufficient to make a diagnosis of

hypertension.

2. A 65-year-old male patient presents for follow up. He was hospital-

ized recently for a right-sided CVA from which he has been recuper-

ating well. You review his medication and note that he is taking a

statin, HCTZ, and full-dose aspirin. His BP is 145/80.You decide that

you want to have better control of his BP by adding another medica-

tion. What medication should be added?

A. Beta-blocker

B. ACEI

C. Alpha-1 blocker

D. Increase the dosage of HCTZ
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3. A 36-year-old patient presents for follow up with a chief complaint of

frontal headaches for the past two weeks. She was in the ER the night

before with similar complaints, and the ER physician ordered a CT

scan of the head that was read as normal. The only abnormal finding

was that her BP was 175/100. She received a benzodiazepine and was

sent home to follow up with you. As you go through her medical

record, you recall that she is a very motivated patient who keeps her

appointments religiously. At her last visit, her BP then was well con-

trolled on HCTZ 12.5 mg daily. You also referred her for dysmenor-

rhea to an OB/GYN physician. She was seen and prescribed two

medications. In the office now, the only abnormal finding is that her

BP is 165/95. She has not had any changes in her routine. What

should be done next?

A. Order CT angiography to look for coarctation of the aorta.

B. Evaluate for renovascular hypertension.

C. Take detailed drug history.

D. Add an ACEI to her drug regimen.

E. Order a 24-hour urine metanephrines and nore metanephrines.

4. Which class of anti-hypertensive medications was recently approved

by the FDA?

A. Aldosterone receptor antagonist

B. angiotensin converting enzyme inhibitor

C. Calcium channel blockers

D. Direct renin inhibitor

5. What is the lifetime risk of developing hypertension in a 55-year-old

man who is currently normotensive if he lives to be 80 years?

A. 90%

B. 50%

C. 20%

D. 10%

6. According to the JNC 7 recommendations, for which patients is the

target goal for BP control an SBP less than 130 mmHg and a DBP

less than 80 mmHg?

A. Patient with new onset stroke

B. Diabetic patient with proteinuria

C. Patient with thyrotoxicosis

D. Patient with CHF 

7. Which of the following statements is true?

A. The DASH diet rich is in trans fat and has been shown to reduce

hypertension.

B. A patient with white coat hypertension has increased CVD risk

than normotensive patient.

C. Diastolic blood pressure continues to rise with age even after the

6th decade of life.

D. Resistant hypertension should be suspected in patients taking 2

mediations at maximal doses without controlling hypertension.
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CME Answer Key
1. A
2. B
3. C
4. D
5. A
6. B
7. B
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Effective Combination
Therapy for Acne
Source: Thiboutot D, et al. An aqueous
gel fixed combination of clindamycin
phosphate 1.2% and benzoyl peroxide
2.5% for once-daily treatment of moder-
ate to severe acne vulgaris. J Am Acad
Dermatol 2008;59:792-800.

TOPICAL AGENTS, BOTH AS MONOTHER-
apy and in combination, have shown

efficacy in management of acne. Benzoyl
peroxide (BPO) is one of the most com-
monly used agents, but despite excellent
efficacy, the side effects of skin dryness,
burning, erythema, and peeling are some-
times limiting effects of treatment. 

Clinical trials of clindamycin phos-
phate (CMP) 1% + BPO have demon-
strated that the combination is more
effective than either agent alone, but tra-
ditional BPO concentrations (5%-10%)
have been associated with dryness and
irritation. Monotherapy comparisons of
BPO 2.5% with BPO 5%-10% indicate
similar efficacy, with better tolerability.
Hence a clinical trial to establish the rel-
ative efficacy of CMP, BPO 2.5%, and
the combination was a sensible next step.

Thiboutot et al randomized adoles-
cents and adults (n = 2813) with moder-
ate-to-severe acne to CMP 1%, BPO
2.5%, CMP + BPO, or placebo. Subjects
were followed for 12 weeks. Outcomes
included facial acne lesion counts as
well as tolerability evaluation.

CMP + BPO was statistically signifi-
cantly superior to CMP, BPO, and
placebo at the conclusion of the trial.
The tolerability of CMP + BPO was
essentially the same as placebo (vehi-
cle), and when adverse effects were
reported, 97% were mild to moderate.

My on-line search (Nov. 23, 2008) does
not yet show availability of a CMP 1%
+ BMP 2.5% product, but FDA
approval of this product (Acanya )
occurred Nov. 20, 2008.  ■

Genotypes associated
with CRP elevations 
Source: Zacho J, et al. Genetically ele-
vated C-reactive protein and ischemic
vascular disease. N Engl J Med 2008;
359:1897-1908.

IT REMAINS UNCERTAIN WHETHER THE

observed relationship between elevat-
ed CRP levels and adverse cardiovascu-
lar outcomes is causal. The question
remains whether elevated CRP simply
reflects the presence of inflammation or
instead is etiologic in increasing the risk
of endpoints. One way to elucidate the
relationship is to evaluate persons who
have gene polymorphisms that lead to
elevated CRP levels. 

Danish investigators identified geno-
types associated with elevated CRP; a
high-sensitivity CRP level of > 3.0 was
defined as high. Several populations were
available for comparison: the Copen-
hagen City Heart Study (n = 10, 276); the
Copenhagen General Population Study (n
= 37,690); and the Copenhagen Ischemic
Heart Disease Study (n = 2238).

Overall, an elevated CRP was associ-
ated with an increased risk of ischemic
heart disease (2.2 relative risk). However,
when the population of individuals with
genetic polymorphisms leading to elevat-
ed CRP was evaluated, there was no
increased CV risk identified. If elevated
CRP levels were causal in CVD end-
points, one would expect that persons
with genetically influenced elevations

would show a similar risk relationship as
study groups with known CVD. The con-
cluding statement of the authors summa-
rizes their findings: “…the risk of
ischemic vascular disease associated with
higher plasma CRP levels observed in
epidemiologic studies may not be causal,
but rather that increased CRP levels are
simply a marker for atherosclerosis and
ischemic vascular disease.”  ■

Benefits of Extended
Duration Detoxification
Source: Woody GE, et al. Extended vs
short-term buprenorphine-naloxone for
treatment of opioid-addicted youth.
JAMA 2008;300:2003-2011.

MISUSE OF PHARMACEUTICAL OPIOIDS

is increasing. Data from 2004 indi-
cate that as many as 10% of high school
seniors acknowledge prescription opioid
use in the prior year. Although the
majority of opioid misuse is sporadic, a
substantial minority of young adults suf-
fer opioid addiction, for which short-
term (14 days) buprenorphine combined
with naloxone (s-B/N) has shown some
detoxification benefit. Whether a more
extended e-B/N (e-B/N) program could
reduce opioid addiction relapse was the
object of this study.

Woody et al randomized opioid-
addicted adults (n = 153) to either s-B/N
(14 days) or e-B/N (12 weeks). The pri-
mary outcomes measure was the num-
ber of patients with opioid-positive
urine drug testing (UDT) at week 12.

UDT was opioid-positive in 51% of
s-B/N subjects, compared with 43% of
the e-B/N group. Post-treatment out-
comes at months 6, 9, and 12 showed no
statistically significant difference in use
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of opioids, alcohol, or marijuana
between the groups; on the other hand,
cocaine use was approximately half as
common in the e-B/N group. Extending
the duration of B/N treatment merits fur-
ther study, based upon the favorable
results of this trial.  ■

CPAP for OSA in 
Metabolic Syndrome
Source: Dorkova Z, et al. Effects of
continuous positive airway pressure on
cardiovascular risk profile in patients
with severe obstructive sleep apnea and
metabolic syndrome. Chest 2008;134:
686-692. 

THE ASSOCIATION OF OBSTRUCTIVE

sleep apnea (OSA) with adverse
cardiovascular (CV) outcomes is strong.
Encouraging data from persons with
OSA who have been treated with con-
tinuous positive airway pressure
(CPAP) have demonstrated that effec-
tive CPAP treatment reduces blood
pressure. Whether CPAP might have
favorable effects on other CV risk fac-
tors such as glucose, lipids, and markers
of inflammation is less clear. Individuals
with metabolic syndrome, who are at
increased risk for CV events, provide an
appropriate population to study the
impact of CPAP treatment for OSA
upon CV risk factors. 

Dorkova et al studied 32 metabolic
syndrome patients with OSA. At baseline

and after 8 weeks of CPAP for OSA, risk
factors associated with CVD were mea-
sured and compared: BP, cholesterol,
triglycerides, HDL, fibrinogen, CRP,
insulin resistance, and others. Subjects
who used their CPAP for at least 4 hours
nightly were considered compliant. 

Compliant CPAP users enjoyed
reduced BP, cholesterol, and insulin
resistance. Non-compliant CPAP sub-
jects (i.e., < 4 hrs/night) did not demon-
strate these favorable changes. CPAP
has been shown, in the high-risk group
of patients with metabolic syndrome, to
improve the CV risk factor profile.  ■

Uric Acid and CV 
Risk: Not Ready Yet
Source: Feig DI, et al. Uric acid and
cardiovascular risk. N Engl J Med 2008;
359:1811-1821.

THE RELATIONSHIP BETWEEN URIC ACID

(URA) and cardiovascular (CV) risk
has been the subject of controversy for
decades. Even if one were to fully
accept that the various associations
between URA and unfavorable CV out-
comes have a causal relationship, the
hurdle of prospectively proving that
reduction of URA will improve out-
comes has yet to be addressed. 

URA elevation has been identified as
a harbinger of hypertension, as well as
obesity, diabetes, and kidney disease,
but that may only be part of the story.
For instance, that renal disease develops
disproportionately in gouty patients is
certainly true, but so does hypertension,
which is more often the cause of renal
disease than uric acid stones or urate
nephropathy. The Framingham Heart
Study suggests that the relationship of
URA and CV risk is not independent of
hypertension, hence, it does not qualify
as an independent risk factor. 

URA may play an etiologic role in
development of metabolic syndrome.
Even though insulin resistance is regard-
ed by some as a sine qua non of meta-
bolic syndrome, URA often precedes
the insulin resistance; indeed, animal
studies suggest that decreasing URA
forestalls metabolic syndrome. 

URA is also associated with vascular
disease in the carotids and peripheral
circulation. Some even attribute favor-

able CV effects seen in the LIFE study
(utilizing losartan) to its favorable
effects on lowering uric acid (losartan is
the only antihypertensive agent known
to lower uric acid). 

The pathophysiologic underpinnings
linking URA to CV misadventure have
some plausibility. All-in-all, the relation-
ship between URA and CV risk is tanta-
lizingly close to compelling. However,
even though we have expanded the old
aphorism that “close only counts in horse
shoes and hand grenades” to include
archery, darts, lawn bowling, etc., close
still doesn’t count in science.  ■

Documentation of
Coronary Ischemia
Prior to PCI
Source: Lin GA, et al. Frequency of
stress testing to document ischemia prior
to elective percutaneous coronary inter-
vention. JAMA 2008;300:1765-1773.

FOR THE SAKE OF DISCUSSION, LET’S

momentarily agree that percuta-
neous coronary intervention (PCI) is an
appropriate step for persons suffering
symptomatic coronary artery disease.
The reason to establish this premise is
that whether PCI actually offers any
meaningful advantage over simple med-
ical management is a matter of great
debate. Indeed, the majority of PCIs in
the United States are performed for
patients with stable coronary disease,
despite lack of evidence that outcomes
with PCI in this setting are superior to
intensive risk factor modification com-
bined with medical therapy. Guidelines
for PCI in stable CAD patients suggest
that documentation of ischemia (most
commonly by treadmill testing) should
be obtained prior to PCI. 

This study looked at Medicare bene-
ficiaries undergoing elective PCI to see
how often PCI had been preceded by
stress testing. Of 23,887 Medicare recip-
ients who underwent PCI in 2004,
slightly less than half had any record of
stress testing within the 90 days imme-
diately preceding their PCI. The authors
comment that in the absence of corrobo-
ration of ischemia, PCI may have been
performed in patients who may not have
benefited.  ■
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The JUPITER trial causes a stir
Elevated high-sensitivity C-reactive protein

(CRP) may help identify otherwise healthy
patients with normal cholesterol levels who will
benefit from statin therapy, according to the
JUPITER trial published in November. Researchers
randomized nearly 18,000 healthy men and
women with normal cholesterol levels (LDL < 130
mg/dL) with CRP levels of 2.0 mg/L or greater to
rosuvastatin (Crestor ) 20 mg daily or placebo. The
combined primary endpoint was myocardial
infarction, stroke, arterial revascularization, hospi-
talization for unstable angina, or death from car-
diovascular cause. The trial was stopped early at
1.9 years when the rate of the primary endpoint
was found to be 0.77 per 100 person-years in the
treatment group vs 1.36 per 100 person-years in
the placebo (HR 0.56; 95% CI, 0.46-0.69; P <
0.00001). Overall, the rate of events was low in
both groups: 142 of 8901 in the treatment group vs
251 of 8901 in the placebo group. The individual
endpoints of myocardial infarction, stroke, and
revascularization or unstable angina were all
reduced by approximately 50% in the rosuvastatin
group, LDL cholesterol levels were decreased by
50%, and CRP levels were decreased 37%. There
was not a significant increase in myopathy or can-
cer in the treatment group, but there was a higher
incidence of physician-reported diabetes. The
authors conclude that in apparently healthy per-
sons without hyperlipidemia but with elevated

CRPs, rosuvastatin significantly reduced the inci-
dence of major cardiovascular events (N Engl J
Med 2008;359:2195-2207). 

In an accompanying editorial, Mark Hlatky,
MD, Stanford University School of Medicine,
points out that although the relative risk reduc-
tions in the JUPITER trial were clearly significant,
the absolute difference in risk was less impressive
with 120 participants treated for 1.9 years to pre-
vent one event. It is also difficult to know the role
of CRP in risk stratification since patients with
normal CRP levels were not treated and it is possi-
ble that lowering cholesterol with statins may ben-
efit even those with low CRP levels. CRP may
have a role in deciding whether to treat patients
with intermediate risk, but it may be too early to
use it to recommend treatment for those at low
risk. Hlatky writes that “guidelines for primary
prevention will surely be reassessed on the basis of
the JUPITER results, but the appropriate size of the
orbit of statin therapy depends on the balance
between the benefits of treatment and long-term
safety and cost” (N Engl J Med 2008;359:2280-2282).
It is safe to say that JUPITER has been the subject
of many lively discussions in hospital lunchrooms
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across the country. Whether the benefit of rosuva-
statin can be generalized to all statins, whether
CRP should be a standard part of yearly blood
panels for adults patients, and whether everyone
with an elevated CRP should be offered treatment
with a statin are all questions that are being hotly
debated and will need further evaluation.  

ACP treatment guideline for antidepressants
The American College of Physicians has issued

a practice guideline for the use of antidepressants
to treat depressive disorders. The guideline
encompasses the use of newer “second-generation
antidepressants,” including the SSRIs: fluoxetine
(Prozac ), sertraline (Zoloft ), paroxetine (Paxil ),
citalopram (Celexa ), escitalopram (Lexapro ), and
fluvoxamine (Luvox ). Also included were the
SNRIs venlafaxine (Effexor ), and duloxetine
(Cymbalta ), as well as other drugs such as mir-
tazapine (Remeron ), bupropion (Wellbutrin ),
nefazodone, and trazadone. After reviewing 203
clinical trials, the guideline group concluded that
there were no significant differences between the
drugs with regard to efficacy. The guideline group
recommends that second-generation antidepres-
sants should be selected on the basis of adverse
effect profiles, cost, and patient preference. They
further recommend that clinicians should assess
patient status, therapeutic response, and adverse
effects of antidepressant therapy on a regular basis
beginning within 1-2 weeks of initiation of therapy
and that treatment should be modified if the
patient does not have an adequate response to
pharmacotherapy within 6-8 weeks. Finally, they
recommend that clinicians continue treatment for
4-9 months after a satisfactory response in patients
with a first episode of major depressive disorder.
For patients with history of depression, a longer
duration of therapy may be beneficial (Ann Intern
Med 2008;149:725-733).   

Testosterone for low libido: Questions remain
Low sexual desire is commonly reported by

postmenopausal women. A new study suggests
that testosterone replacement may be of benefit.
Researchers randomized 814 postmenopausal
women with hypoactive sexual desire or disorder
to testosterone patches delivering 150 or 300 m g of
testosterone per day or placebo. The primary end-
point was change from baseline to week 24 in the
4-week frequency of satisfying sexual episodes.
Safety outcomes were followed out to one year. At
24 weeks the primary endpoint was significantly
greater in the group receiving 300 m g of testo-

sterone per day than placebo (increase in sexually
satisfied episodes of 2.1 vs 0.7, P < 0.001) but not in
the group receiving 150 m g per day. Both doses of
testosterone were associated with significant
increases in desire and decreases in distress. The
rate of androgenic side effects including unwanted
hair growth was higher in the group receiving 300
m g per day. Breast cancer was diagnosed in 4
women who received testosterone vs none in the
placebo group. The authors conclude that a testo-
sterone patch delivering 300 m g per day results in
modest but meaningful improvement in sexual
function although the long-term effects of testo-
sterone including effects on the breasts remain
uncertain (N Engl J Med 2008;359:2005-2017). This
study confirms previous reports that testosterone
has a positive effect on sexuality in women. The
rate of breast cancer, although not reaching statisti-
cal significance in this study, raises concern.  

Continued shortage for Hib vaccine
The continued shortage of the Haemophilus

influenza type b (Hib) vaccine has not led to an
increase in Haemophilus infections according to the
MMWR. It has been a year since the CDC recom-
mended deferring the fourth dose of the Hib vac-
cine in healthy children (at 12-15 months of age)
because of a shortage due to contamination con-
cerns in the manufacturing process. Merck & Co.
now reports that mid-2009 is a realistic date for
normal production. The CDC has undertaken
national surveillance for Hib infections including
748 cases in children < 5 years old. Of these, only
6% were clearly identified as serotype b (the most
invasive strain of Haemophilus), although serotyp-
ing information was missing in nearly 40% of
cases. The CDC is concerned because antibody
levels fall 12 months after vaccination in children.
In the U.K., where the fourth booster was not ini-
tially recommended, Hib infections rebounded
after 12-15 months. CDC is recommending vigi-
lance on the part of pediatricians and also is
emphasizing that state and hospital labs should
perform serotyping on all Haemophilus infections.  

FDA Actions
The FDA has approved fesoterodine fumarate

for the treatment of overactive bladder. The drug
relaxes smooth muscle of the bladder reducing uri-
nary frequency, urge to urinate, and sudden uri-
nary incontinence. Fesoterodine fumarate will be
available in 4 mg and 8 mg strengths for use once
daily. The drug is manufactured by Schwartz
Pharma and will be marketed as Toviaz .  ■
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