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Background: Hypertension affects 50 million persons in the United States and is the most common reason for 

office visits and prescriptions. This report reviews the epidemiolo~'Y, diagnosis, and treatment of this 
condition and provides special attention to concomitant risk factors and issues of adherence. 

Methods: A literature search was performed using MEDLINE files dating back to 1986. The key words were 
"hypertension," "antihypertensive agents," "patient compliance," "cardiovascular risk factors," "isolated 

systolic hypertension," and "jNC." Additional references were accessed by cross-referencing the 
bibliographies of the articles obtained in this search. 

Results and Conclusions: Effective therapeutic pharmacologic and nonpharmacologic management of 
hypertension, including stage 1 as reclassified by the Fifth Report of the joint National Committee (J NC-V), 
can greatly reduce mortality for patients. Despite extensive national efforts, 35 percent of hypertensive 
patients remain unknown, and only 7 percent have their hypertension adequately controlled. Any additional 
cardiovascular risk factors compound the risk of adverse outcome and can be adversely affected by treatment. 
jNC-V recommendations regarding equally effective pharmacologic agents are flexible but controversial. The 
favorable cardioprotective effects of angiotensin-converting enzyme inhibitors, calcium channel blockers, 
a-blockers, and a-f)-blockers often make them a more appropriate choice than diuretics or f)-blockers. 
Practical techniques for improving patient adherence to treatment regimens are also important and should 
begin when the diagnosis of hypertension is made. (J Am Board Fam Pract 1994; 7:202-17.) 

Hypertension is the most common reason for a 
physician office visit in the United States. l As 
many as 50 million persons in this country are re
ceiving treatment for hypertension or have had 
elevated blood pressure diagnosed. Hypertension 
is also the leading indication for the use of pre
scribed dmgs.2 

Hypertension has been reclassified by the Joint 
National Committee ONC-V) on Detection, 
Evaluation, and Treatment of High Blood Pres
sure based on impact on risk (Table 1).3 Treat
ment of elevated blood pressure decreases the as
sociated mortality and morbidity, and control of 
hypertension has contributed substantially to the 
57 percent and 50 percent decline in mortality 
from stroke and coronary heart disease, respec
tively, from 1972 to 1990 (Figure 1) . .l The pur
pose of this article is to review the epidemiology, 
work-up, and treatment options for this condition. 
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Prevalence 
The prevalence of hypertension depends on the 
composition of the population studied and the 
definition used for the study. Nevertheless, it is 
commonly believed that about 50 million persons 
in the United States have hypertension. The inci
dence rates increase approximately 5 percent for 
every 10 years of age. High blood pressure stage 
1, previously termed mild is the most common 
form in adults and is responsible for a large pro
portion of the excess morbidity and mortality.2,3 

The Framingham Study reported that 50 per
cent of a white suburban population had blood 
pressures of 140/90 mmHg or more. The per
centages for African-Americans, those with a ge
netic history of hypertension, the elderly, the 
obese patient, and those who consume excessive 
amounts of alcohol were higher. Figure 2 reflects 
the prevalence of hypertension based on race, 
age, and sex.4 

Efforts through the National High Blood 
Pressure Education Program have reduced the 
number of untreated cases of hypertension in the 
last 20 years. If the 140/90 mmHg criterion is 
used, 35 percent of those with elevated blood 
pressure are estimated to be unknown and their 
conditions, therefore, untreated. In 1991,49 per
cent of those known to have hypertension were 
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Table 1. Classification of Blood Pressure for Adults 
Aged 18 Years or Older. * 

Category Systolic (mmIlg) Diastolic (mmHg) 

Normal <130 <85 

IIigh normal 130-139 85-89 

Hypertension t 
Stage 1 (mild) 140-159 90-99 
Stage 2 (moderate) 160-179 100-109 
Stage 3 (severe) 180-209 1l0-119 
Stage 4 (very severe) ~2 10 ~120 

"Not taking antihypertensive drugs and not acutely ill. 
tBased on the average of two or more readings taken at each of 
two or more visits following an initial screening. 

taking antihypertensive medications, and about 
21 percent of those whose hypertension was 
being treated had their condition satisfactorily 
under controI,3 which means that only 10 percent 
of those known to have hypertension, or 7 per
cent of all hypertensive individuals, are under ad
equate control (Table 2). 

Etiology 
In 90 to 95 percent of cases the underlying cause 
of hypertension is unknown and labeled essential 
(or primary). Of the 5 to 10 percent of treatable 
secondary cases of hypertension, the cause almost 
always results from problems within the renal or 
endocrine system. The pathophysiology of hy
pertension is multifaceted and heterogenous. An 
elevation of blood pressure can result from an in
crease in either cardiac output or total peripheral 
resistance or both. The primary hemodynamic 
abnormality in essential hypertension is elevated 
systemic peripheral resistances,6 

(Figure 3). 

The Framingham cohort had a 70 percent as
sociation of newly acquired hypertension with 
obesity.7 Glucose intolerance, insulin resistance, 
and hyperinsulinemia also are associated with 
both obesity and hypertension.s As much as 10 
percent of hypertension in men has been attrib
uted to alcohol. In small quantities, alcohol could 
raise the blood pressure; in larger quantities, it 
can be responsible for serious hypertension.2,3 

Risk Factors 
Hypertension increases cardiovascular morbidity 
and mortality two- to fourfold. Risk is propor
tional to the degree of systolic blood pressure or 
diastolic blood pressure elevation at any age in ei
ther sex. Considerable risk accrues even for those 
with high normal blood pressures.9 Women and 
whites, however, tolerate hypertension better 
than men and African-Americans. Genetic, 
pathophysiological, and socioeconomic factors all 
contribute to decreased hypertension control in 
the African-American population. 1 0 

Systolic blood pressure elevations are more a 
determinant of cardiovascular risk than are dia
stolic blood pressure elevations for the entire 
adult age range (Figure 4).11 These conditions 
present together are even more devastating. The 
relative risk of death for systolic blood pressures 
~160 rrunHg and diastolic blood pressures ~100 
mmHg is increased by more than 3.4 times in 
both men and women aged 35 to 64 years. 12 

The associated atherogenic risk factors of in
creased total cholesterol to high-density ljpopro
tein (HDL) -cholesterol ratio, smoking, impaired 

Noncardlovascular Disease 

Although population studies 
have revealed heredity as a factor 
in primary hypertension, many 
environmental factors have also 
been hypothesized regarding its 
development. Sodium handling, 
chloride channels, membrane cat
ion flux, and modulation re
sponses all have been theorized as 
contributing to hypertension. The 
increased vascular resistance can 
be caused by structural thickness 
or functional vasoconstriction 
caused by an increase in intracel
lular calcium.2 

20% I----~-::I::::o'"+c--------------

30% 1--------"'<;;:"""------'''''''-=---------

40% I----------"""'=~------=,,"",O::::_;__---

50% I---------------="""'eo::::::::::::-----;;;= 

1972 1978 1984 1990" 

Figure 1. Percentage of decline in age-adjusted mortality rates since 1972. 
*Provisional data for 1990. 
Source: National Center for Health Services data calculated by the National Heart, 
Lung and Blood Institute. 
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Figure 2. Percentage of population with hypertension: 
United States 1976-1980. 
Source: National Center for Health Services Advance Data, 
Vital and Health Statistics of the National Center for Health 
Statistics, Department of Health and Human Services. 

glucose tolerance, obesity, sedentary lifestyle, and 
electrocardiogram (ECG) abnormalities (specifi
cally, left ventricular hypertrophy) escalate the 
risk independently. The JNC-V has recom
mended that cardiovascular risk from all cardio
vascular and metabolic abnormalities, not just di
astolic blood pressure and systolic blood pressure, 
be assessed in the hypertensive patient to deter
mine how aggressively blood pressure should be 
reduced. Figure 52 illustrates the composite effect 
on hypertensive risk with the addition of each of 

these variables. l3 Left ventricular hypertrophy, 
measured by electrocardiography or echocardiog
raphy, has emerged as the most important risk 
factor for adverse outcomes among hypertensive 
patients,14,15 especially for those with "borderline 
hypertension" as described in the Tecumseh 
Blood Pressure Study.16 

The Lipid Research Clinics Coronary Primary 
Prevention Trial was able to effect a 24 percent 
reduction in definite coronary heart disease 
deaths and a 19 percent reduction in nonfatal myo
cardial infarctions. 17 Trial results showed that 
for every 1 percent reduction in cholesterol level, 
a 2 percent decrease in coronary heart disease 
could be achieved. IS Smokers with serum choles
terol levels and systolic blood pressure levels in 
the highest quintiles had coronary heart disease 
death rates 20 times greater than nonsmokers 
with low cholesterol and systolic blood pressure 
levels. While hypertension should be detected as 
early as possible, it is important that the associ
ated risk factors be treated even earlier. 

Natural History of Untreated Hypertension 
Hypertension is a progressive and potentially 
lethal disease. Before effective treatment existed, 
hypertension contributed to a life span reduction 
of 10 to 20 years. Even those whose hypertension 
is in the stage 1 category will develop end organ 
damage within an untreated decade. Almost 
60 percent of the excess mortality risk occurs 
in the previously defined mild hypertensive 
category of 90 to 105 mmHg diastolic readings, 19 
with heart disease being the most common 
cause of death. Most of these deaths are related 
to myocardial infarction, left ventricular hy
pertrophy with congestive heart failure, or 
arrhythmias.2o 

Table 2. Hypertension Awareness, Treatment, and Control Rates (Percent). 

1971-72 1974-75 1976-80 1988-91 

[60/95 160/95 140/90 160/95 140/90 160/95 
mmHg mmHg mmHg mmJIg mll1IIg Il1mlIg 

Aware 51 64 54 73 65 84 
Treated 36 34 33 56 49 73 
Controlled 

Treated [6 20 11 34 21 55 
Known 10 40 
All 7 34 
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hypertension is a common prob
lem, especially in the seventh dec
ade of life. An independent cardio
vascular risk factor, it affects 
approximately 3 million persons in 
the United States. It is associated 
with increased morbidity and 
mortality in those aged more than 
65 years.23 

Figure 3. Changing hemodynamics of essential hypertension with age. 
Reproduced with permission from the Journal of Clinical Pha171lOcology, J. B. Lippin
cott Company.6 

The Systolic Hypertension in 
the Elderly Program results have 
shown that proper treatment of 
isolated systolic hypertension is 
effective in lowering morbidity 
and mortality. Treatment, as re
ported in this study, decreased 
stroke incidence 36 percent and 
myocardial infarction or coronary 

Retinal hemorrhagic changes occur rapidly and 
can leave irreparable damage; sclerotic changes, 
on the other hand, are usually slow but can be 
equally debilitating. Cerebral vascular manifesta
tions of hypertension are transient ischemic at
tacks or strokes. End-stage renal disease attrib
uted to hypertension, particularly 
in African-Americans, the elderly, 
and those who have diabetes, has 

deaths 27 percent, with a com
bined 32 percent reduction of all 

cardiovascular events.24 We have learned that iso
lated systolic hypertension should be treated, 
even in patients older than 80 years of age.25 The 
Swedish Trial in Old Patients with Hypertension 
confirmed that treating combined hypertension 
in the elderly is beneficiaJ.26 

CHD death rate 
increased annually in the last dec
ade and is now second to diabetes 
as a major category of morbidity. 
Arteriosclerotic changes in the hy
pertensive patient are most severe 
in the kidney, and albuminuria 
is a signal of renal damage. Hyper
tensive nephrosclerosis accounts 
for 40 percent of end-stage renal 
disease in African-Americans and 
25 percent in whites, an associa
tion having been found between 
elevated blood pressure level 
and declining renal function. 21 ,22 

Peripheral vascular disease is 
another common complication of 
hypertension. 

Isolated Systolic Hypertension 
Blood pressure, particularly sys
tolic, tends to increase progres
sively with age. Isolated systolic 

Figure 4. Age-adjusted coronary heart disease (CIID) death rate per 
10,000 person-years by level of systolic blood pressure and diastolic 
blood pressure for men screened in the Multiple Risk Factor Intervention 
Trial. 
Reproduced with permission from the A7'cbives of Internal Medici71e, American Medi
cal Association. I I 
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706 for orthostasis. The diastolic pres
sure will rise slightly when the pa
tient stands for those who have 
essential hypertension; if not, con
sider secondary causes. The neck 
should be examined for jugular 
venous distention, carotid bruits, 
and thyroid abnormalities. The 
cardiac examination should in
clude rhythm, rate, presence of a 
third or fourth auscultated sound, 
murmurs, and approximation of 
cardiac size. The lungs should be 
auscultated closely for any rales or 
wheezes. A lateralizing continuous 
systolic-diastolic abdominal bruit 
could indicate renal artery steno-
sis.27 The abdomen should be 

Figure 5. The 8-year risk of cardiovascular disease for men aged 40 years 
in Framingham according to progressively higher systolic blood pressures 
(in mmHg) at specified levels of other risk factors. 

palpated for hepatomegaly, renal 
masses, and aortic enlargements. 
The extremities should be exam
ined for edema, tone, and pulses. 
The neurologic examination 
should include checking for ar-

BP = blood pressure, INTOL = intolerance, ECG-LVH = electrocardiogram-left 
ventricular hypertrophy. 
Reproduced with permission from the Americall Journol oj Medicine, Cahners Pub
lishing Company.2 

Work-Up 
The initial work-up of hypertension should focus 
on associated risk factors for atherosclerosis, evi
dence of target organ disease, other illnesses or 
disorders that could influence treatment options, 
and any forms of secondary hypertension. The 
majority of patients will not complain of any signs 
or symptoms. 

The history should seek out a personal or fam
ily record of cardiovascular disease, previous ele
vated blood pressures, age of hypertension onset, 
and any new medications (especially hormones or 
steroids). Symptoms of secondary hypertension 
should be ascertained, including nocturia or poly
dipsia (suggesting a renal or endocrine di order), 
and weight gain or loss (suggesting Cushing syn
drome or pheochromocytoma). Patients also 
should be asked specifically about smoking, alco
hol intake, drug use, diabetes mellitus, dyslipi
demia, and dietary intake of sodium, cholesterol, 
and saturated fats. 

The physical examination should be thorough, 
yet directed. Blood pressures should be checked 
in both supine and standing positions to evaluate 
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teriovenous diameter ratio changes, 
exudates, hemorrhages, and pap
illedema in the fundus. 

Laboratory studies should include a complete 
blood cell count; a urinalysis; a lipid profile; and 
blood urea nitrogen, creatinine, glucose, calcium, 
uric acid, and potassium measurements. An elec
trocardiogram could disclose left ventricular 
hypertrophy, axis deviation, and any previous 
sign of ischemia. An initial chest radiograph, 
echocardiogram, and mea urements of serum 
magnesium and phosphorus levels are optional. 
An echocardiogram is more sensitive and specific 
for left ventricular hypertrophy but currently is 
too expensive for routine use. Special studies for 
renal hypertension, pheochromocytoma, Cush
ing syndrome, and aortic coarctation should be 
reserved for patients in whom these diagnoses 
are suspected.2,3 , 19 

Treatment 
A National Heart, Lung and Blood Institute 
meta-analysis of randomized trials reported an 11 
percent reduction in total mortality witl1 blood 
pressure control, a reduction primarily attributed 
to a decline in incidence of fatal strokes.28 A con
tinuation of the meta-analysis showed a 42 per-
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cent reduction in incidence of stroke and a 14 
percent reduction in total incidence of coronary 
heart disease events.29,30 Analysis of cardiovascu
lar disease in relation to both blood pressure lev
els and cholesterol levels showed the need for a 
combined reduction to achieve a substantial re
duction in morbidity.3! 

Available information suggests that hyperten
sion control could reduce the incidence of end
stage renal disease. The Working Groups on Hy
pertension and Chronic Renal Failure concluded 
that control of severe, moderate, and mild hyper
tension to less than 140/90 mmHg in patients 
with normal renal function and to 130/85 mmHg 
in patients with established renal impairment 
can be beneficiaPl Studies also have shown that 
regression of cardiovascular structural changes 
can be achieved with long-term antihypertensive 
treatment. 32 

Hypertension treatment can range from non
pharmacologic to monopharmacologic therapy to 
the use of multiple drugs with adjunctive treat
ments. For stage 1 and 2 hypertension, a period of 
lifestyle modifications (reduction or cessation of 
associated risk factors, exercise, modification of 
sodium intake to 2 g daily, reduction of alcohol 
intake to 1 oz or less per day, relaxation or bio
feedback, and weight loss) might be the only 
treatment necessary.33 

The report of the United States Joint National 
Committee on Detection, Evaluation, and Treat
ment of High Blood Pressure recommends indi
vidualized treatment of diastolic blood pressures 
between 90 and 94 mmHg for those at high risk, 
i.e., men, smokers, and patients with target organ 
damage, diabetes mellitus, hyperlipidemia, or 
other major risk factors for cardiovascular dis
ease. 3, 10 A persistent diastolic pressure of 95 
mmHg or greater seems to be the level wherein 
therapy has been shown to provide the greatest 
protection.34 

Because blood pressure can vary widely within 
1 patient, it is important to take multiple readings 
(at least three) before making treatment deci
sions, unless the initial level is moderately to se
verely elevated. Anyone can have labile blood 
pressure; thus, the term labile hypertension is 
meaningless. Most home readings are 5 to 10 
mmHg lower than office readings. On the other 
hand, "white coat hypertension" can lead to a se
rious misclassification.35 Ambulatory blood pres-

sure monitoring for 24 hours is sometimes helpful 
for diagnostic and treatment decisions in difficult 
cases, such as drug resistance, nocturnal changes, 
hypotensive episodes while treated, and episodic 
hypertension. Ambulatory monitoring has been 
shown to be the best predictor of those at risk for 
left ventricular hypertrophy.36,37 Inexpensive, 
semiautomatic home devices are readily available 
and are often worthwhile in reaching conclusions 
about the effectiveness of treatment or the need 
for pharmacologic treatment.38 

The latest recommendations, shown in Figure 
6, from the Joint Committee are flexible and yield 
a myriad of options. Nevertheless, this treatment 
algorithm fails to capture what is in the ]NC-V 
text. Special indications, concomitant diseases or 
risk factors, drug interactions, and so on, very fre-

Lifestyle Modifications: 

Weight reduction 

Moderation of alcohol Intake 

Regular physical activity 

Reduction of sodium intake 

Smoking cessation 

I 
Inadequate Response' 

i 
Continue Lifestyle Modifications 

In"ial Pharmacological Selection: 

Diuretics of beta·blockers are preferred because a reduction In 
morbidity and mortality has been demonstrated. 

:~dEt~~h~~~~~b~!C~~:~:~~~i~~i ~~i~~~t~6~~~~:~sio 
reduce morbidity and mortality. 

I 

Increase 
Drug Dose 

+ 

I 
Inadequate Response' 

i 
Subst"ute or or 
Another Drug 

I. 
Inadequate Response' 

l 
Add a Second or Third Agent and/or 
Diuretic If Not Already Prescribed 

I 

Add a Second 
Agent From a 
Different Class 

+ 

Figure 6. Treabnent algorithm for hypertension, 
-Response means the patient achieved goaJ blood pressure or is 
making considerable progress toward this goal. 
ACE = angiotensin-converting enzyme. 
Source: The Fifth Report of the Joint National Committee on 
Detection, Evaluation, and Treatment of High Blood Pressure. 
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quently make the calcium antagonists, angio
tensive converting enzyme (ACE) inhibitors, 
a-blockers, and the a-~-blockers a more appro
priate choice than the "preferred" diuretics and 
~-blockers. All are effective in lowering blood 
pressure about 10 percent in most patients who 
have mild to moderate hypertension, with rela
tively little difference in efficacy between the vari
ous available drugs. Small differences in efficacy 
might be less important than differences in qual
ity of life and cost. Changes in the relative fre
quency of usages in different categories are shown 
in Figure 7.2 

Diuretics 
Thiazides have been a proven cornerstone of hy
pertension therapy for years and continue to be 
effective. The mechanism of action is through 
competitive inhibition of sodium reabsorption 
in the early distal renal tubule, which induces a 
natriuresis initially. Prolonged diuretic use leads 
to decreased peripheral vascular resistance and at
tendant antihypertensive action. 

Loop diuretics - furosemide and bumetanide 
- are more powerful but shorter acting and are 
primarily indicated for those with renal insuffi
ciency. Potassium-sparing agents - spironolac
tone, triamterene, and amiloride - are helpful in 
reducing hypokalemia. They are most commonly 
used in combination with hydrochlorothiazide. 
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Figure 7. Numbers of prescriptions (in millions) written 
for antihypertensive drugs in the United States from 1984 
to 1988. 
CEBs = channel calcium (entry) blockers, ACEls = angiotensin
converting enzyme inhibitors. 
Reproduced with permission from Norman Kaplan, MD, and 
Wtlliams & Wilkins.2 
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The diuretic dosage effectiveness curve is rela
tively flat; thus, small doses usually can be used. 
Hydrochlorothiazide doses of 12.5 mg are often 
as effective as 50 mg. Rarely are doses higher than 
50 mg needed. 

The use of diuretics as first-line therapy has di
minished because of their extensive side effects 
and aggravation of associated risk factors. 7 There 
is evidence that they produce changes in serum 
lipids, glucose, potassium, and uric acid levels. 
The adverse pharmacologic effects on lipid me
tabolism have been shown to persist for many 
years,39 but in other studies they persisted only 
1 year.40 The data on this entire subject are con
troversia1.41 Both the Multiple Risk Factor Inter
vention Trial and Hypertension Detection and 
Follow-Up Program studies suggested that in 
patients with abnormal electrocardiograms, a 
higher coronary disease mortality rate resulted 
for those treated with diuretics, presumably from 
hypokalemic-induced ventricular ectopy.19,42 Di
uretics also fail to reverse left ventricular hyper
trophy and aggravate insulin resistance.43 Figure 
8 shows the pathogenetic profile for the side ef
fects of diuretics.2 

Diuretics are particularly effective for African
American, elderly, and other low-renin hyperten
sive patients. Most of the available data on the long
term treatment benefit for hypertension have 
been with diuretic therapy. Many of the reported 
adverse metabolic effects of diuretics might be of 
limited clinical importance.44 For this reason and 
because they are inexpensive, JNC-V gave diu
retics a preferred status.3,45 Diuretics should be 
avoided in patients with gout and used with cau
tion in those with diabetes, hyperlipidemia, a low 
salt intake, or preexisting volume depletion.46 

rl-Blockers 
~-Adrenergic inhibitors are the second most 
widely used drugs after diuretics and have also 
been proved to reduce morbidity and mortality. 
The mechanism of action of ~-blockers without 
intrinsic sympatholytic activity is competitive 
with ~-adrenergic stimulants for receptor sites, 
which then leads to decreases in the heart rate , 
cardiac output, and renal blood flow. This group 
also inhibits vasoconstriction, thus decreasing 
peripheral resistance. These ~-blockers have 
an adverse effect on lipid metabolism and carbo
hydrate tolerance. They are relatively contra-
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Diuretic The,apy , 
~Renal Reabsorption of Na (and Mg) - Hypomagnesemia 

+ 
Hyponatremia - Salure.ls and Olu,e.l. 

f 
~Cardlac Output 

t 
Postural 

Hypotension 

+ 
~Plasma Volume 

I 
~Renal Blood Flow 

t 
~GFR 

/\ 

t 
lPRA 

t 
1 Aldosterone 

+ 
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Calcium channel blockers cause 
arterial and arteriolar vasodila
tation by interfering with the 
transmembrane flow of calcium 
through proposed voltage-depen
dent channels. Dihydropyridine 
causes a more potent and rapid 
reflex sympathetic stimulation 
than does verapamil or diltiazem, 

Pre-renal 
Azotemla 

lProxlmal 
Reabsorption 

/'" 
101.tal Ca 

Reabsorption 

/ 
~c'urlc ~C'calclum 

! (7) Hype" 
Hypokalemia _ cholesterolemia 

which can lead to flushing, head
aches, and edema. Verapamil has 
the greatest negative inotropic 
effect, can delay cardiac conduc
tion, and can cause constipation. 
Diltiazem has effects somewhat 
in between the others.49 The exact 
role of calcium in hypertension 
has not been defined,so but the 
calcium ion plays a critical role 

+ + 
, 

Hyperuricemia Hypercalcemia ~Glucose Tolerance 

Figure 8. Mechanisms by which chronic diuretic therapy might lead to 
various compUcations. 
Na = sodium, Mg = magnesium, GFR = glomerular filtration rate, Ca = calcium, CI = 
clearance. 
Reproduced with permission from Normal Kaplan, MD, and Williams & Wilkins.2 

indicated in patients with diabetes mellitus, 
hyperlipidemia, active peripheral vascular 
disease, depression, asthma, and congestive heart 
failure. 

The f3-blockers that have intrinsic sym
patholytic activity possess some sympathomi
metic activity and work with less reduction in 
heart rate and cardiac output. They have a favor
able effect on serum lipids, in contrast to other 
f3-blockers that reduce HDL cholesterol and in
crease triglycerides and low-density lipoprotein 
(LDL) cholesterol.47 Edema is more likely in 
those taking f3-blockers with intrinsic sym
patholytic activity.2 

f3-Blockers are particularly useful in patients 
who have left ventricular hypertrophy, anxiety, 
tachycardia, angina, migraine, or glaucoma. In 
addition, they provide some protection against 
the recurrence of a myocardial infarction or sud
den death.2,4B 

Calcium Channel Blockers 
Calcium channel blockers are a heterogeneous 
group of compounds that substantially lower 
blood pressure in hypertensive patients. The 
calcium channel blockers can be used as mono
therapy or in combination with other agents. 
They should be considered as first-line therapy 
because of their blood pressure response, toler
ance, side-effect profile, and relative lack of ad
verse metabolic effects. 

in the genesis and progression 
of atherosclerosis. 51 

Calcium channel blockers have little effect on 
total cholesterol, glucose tolerance, or insulin re
sponse; however, HDL might be increased,s2 and 
verapamil has been known to decrease LDL. An 
important feature of calcium channel blockers is 
their probable role in suppression, even regres
sion, of atherogenic plaques. 53 They also are ef
fective in leading to a regression ofleft ventricular 
hypertrophy, treating angina pectoris, reducing 
the morbidity and mortality in acute ischemic 
strokes, and improving renal function for those 
with renal dysfunction. 54 The ability of these 
agents to decrease peripheral vascular resistance 
is the most relevant aspect of their use. 

All calcium channel blockers are effective in 
lowering systolic blood pressure and diastolic 
blood pressure to some degree. Almost 50 to 75 
percent of hypertensive patients will have a 
marked response to a calcium channel blocker 
alone, with response usually achieved within 
2 weeks. A trial of up to 4 to 6 weeks is warranted, 
however, especially when another agent is being 
used in combination therapy. 

Anglotenslve Converting Enzyme (ACE) Inhibitors 
The mechanism of action of the ACE inhibitors 
is not entirely known, but they appear to act 
through the suppression of the renin-angiotensin 
aldosterone system. The degree of blood pressure 
reduction achieved is positively correlated with 
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plasma renin activity, hut ACE inhibitors remain 
effective even in low renin states, such as encoun
tered in the elderly.55 The ACE inhibitors pre
vent conversion of angiotensin I to angiotensin II 
by inhibiting the angiotensin-converting enzyme. 
Local vascular, renal, and catecholamine inter
actions also can occur. 'type I angiotensin II re
ceptor antagonists are a new, more specific type of 
inhibitor that is promising but not yet available in 
the United StatesY' 

In general, ACE inhibitors promote a re
duction in peripheral vascular resistance with 
possible improvement in cardiac output. They 
have been shown to reduce left: ventricular hy
pertrophy. These features make the ACE in
hibitors an ideal agent for hypertensive patients 
with congestive heart failure and have been 
shown to improve survival. 57 In addition, ACE in
hibitors seem to increase renal blood flow, pre
serve the glomerular filtration rate, and reduce 
proteinuria. They might have a beneficial renal 
effect, particularly in diabetic patients with 
nephropathy. Other studies have reported slow
ing of progressive renal failure in patients receiv
ing ACE inhibitors. 5H 

ACE inhibitors are an excellent first-line 
choice of pharmacologic therapy.2.s') From the 
many options available, most are principally me
tabolized by the kidney. Exceptions include fosi
nopril and ramipril, which have dual excretions in 
the liver and kidney. In combination therapy ACE 
inhibitors are also important, particularly for 
postmyocardial infarction congestive heart fail
ure. When starting therapy with ACE inhibitors, 
the patient's renal status requires careful monitor
ing, particularly for those who have preexisting 
renal disease. Side effects with ACE inhibitors in
clude rash, taste disturbance, cough, neutropenia, 
and proteinuria. 

a-Blockers 
a-Adrenergic receptor blockers are adrenergic 
inhibitors that act on the arterial smooth muscle 
receptors, blunting vasoconstriction and inducing 
peripheral vasodilation with minimal reflex stimu
lation of cardiac output. They are an effective 
treatment for all forms of hypertension. 

a-Blockers have no known adverse metabolic 
effects. In fact, they seem to be lipid protective, 
lowering total cholesterol and triglyceride levels 
and raising HDL-cholesterollevels.41 The initial 
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dose can lower the blood pressure excessively, 
causing a so-called first-dose syncope. This re
action can be prevented by initially prescrihing 
a small test dose at bedtime and by discontinuing 
any diuretic 1 day earlier. Continuing dizziness, 
fatigue, mild gastrointestinal distress, weakness, 
and palpitations are the only other common side 
effects. Regression of left ventricular hypertro
phy has occurred with these agents. They are 
also beneficial for therapy of benign prostatic 
hypertrophy.60 

The most recent report of the Joint National 
Committee on Detection, Evaluation, and Treat
ment of High Blood Pressure lists a-blockers as 
first-step pharmacologic agents. 3 Others, such as 
Dzau,t'il have previously considered them the pre
ferred drug for selected patients in the individual
ized approach to initial therapy. 

a-p-Blockers 
Labetalol is a nonselective l3-adrenergic receptor 
blocker and is also highly selective for a-adrener
gic receptors.2 This combined effect reduces vas
cular resistance while preserving cardiac output. 
Orthostatic hypotension is the most frequent ad
verse side effect. 

Central-acting Adrenergic Inhibitors 
Central-acting adrenergic inhibitors are a(2)-re
ceptor agonists that act at the vasomotor centers 
in the brain, resulting in a decrease in sympathetic 
outflow and peripheral resistance. Cardiac output 
is decreased slightly. 

Methyldopa, clonidine, guanabenz, and guan
facine are used less frequently than they once 
were and are usually second-line drugs for those 
who tolerate or escape sedation. These drugs can 
be helpful for patients who do not tolerate or re
spond well to other drugs. 2 

Peripheral-acting Adrenergic Inhibitors 
Peripheral-acting adrenergic inhibitors work 
both in the central nervous system and upon the 
peripheral neurons. Some act as competitive in
hibitors of a-receptors and others as blockers of 
l3-receptors. 

This class of drugs can be effective in treating 
hypertension. Reserpine is relatively inexpensive 
and is frequently used with a diuretic. Guanethi
dine is now considered primarily to be a last-op
tion drug. Guanadrel, a drug similar to guan-
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ethidine, is of shorter action and has fewer side 
effects. 2 

Direct-acting Vasodilators 
The direct-acting vasodilators produce arteriolar 
dilation and decrease peripheral resistance with
out increasing blood volume. As blood pressure 
drops, sympathetic reflexes are activated, which 
causes an increase in renin and catecholamine. 

Hydralazine and minoxidil are very effective 
but poorly tolerated, and their use has diminished 
with the availability of newer agents. 2 

Therapeutic Strategies 
Individualized care is touted by most authors on 
the subject today, and stepped care has been aban
doned. Profiling patients based on their demo
graphics and associated medical conditions pro
vides valuable information. 

A recent six-drug study by the Department 
of Veterans Affairs of hypertensive men, of which 
48 percent were African-American, showed that 
diltiazem therapy had the greatest success in 
reaching the blood pressure goal, with race and 
age having an important effect on response. Cap
topril was best for young men but was least ef
fective in African-American patients. Systolic 
blood pressure was most responsive to hydro
chlorothiazide and clonidine. Atenolol was most 
effective in older white patients. In general, pra
zosin was the least effective and clonidine the 
least tolerated.4o 

Physicians can ascertain whether a drug is ef
fective and well tolerated through trial and error 
by carefully monitoring the patient.2 An n-of-1 
trial technique offers a practical opportunity to 
individualize therapy. The choice is based on an 
analysis of results observed after the sequential 
administration of two or three monotherapies, 
which are interrupted by 2-week washout pe
riods.56 Sex of the patient has not been shown to 
affect drug responsiveness.3 Antihypertensive 
drugs can worsen some concomitant diseases or 
cardiovascular risk factors. JNC-V has given di
uretics and ~-blockers preferred status on the 
basis of documented reduction of morbidity and 
mortality. Nevertheless, the calcium antagonists, 
ACE inhibitors, and a-adrenergic receptor block
ers have important, proven benefits that apply to 
a great percentage of hypertensive patients.43 ,47 

Table 3 provides a comprehensive summary of 

choices, side effects, contraindications, coronary 
risk effect, and indications. 

It is important to select the initial hypertensive 
agent carefully because approximately 50 percent 
of patients will continue to take that drug. An ap
propriate strategy is "dose low and go slowly." If 
initial control is hard to achieve, opinions differ 
about whether it is advisable to prescribe the maxi
mum dosage of a first drug or to add a second 
drug with submaximum doses of both. More than 
50 percent of patients can have their mild or mod
erate hypertension managed with monotherapy, 
and more than 90 percent are managed with two 
drugs.62 Reducing the amount of medication after 
1 year of normotensive readings is advisable; as 
many as 15 percent of hypertensive patients tak
ing medications will be able to eliminate drug 
therapy altogether. The criteria for step-down 
therapy in mild essential hypertension are youth, 
normal body weight, low salt intake, no alcohol 
consumption, low pretreatment blood pressure, 
successful therapy without medication, and no (or 
minimal) signs of target organ damage.63 

J-Curve 
There has been considerable debate on the im
portance and clinical appreciation of the J-curve. 
Some studies have found an increase in coronary 
events if the diastolic pressure is lowered below 
85 to 90 mmHg. Most authors, however, agree 
that the actual low point of the J-curve has not 
been clearly defined and that the goal should still 
be a diastolic target of 85 to 90 mmHg, depend
ing on therapy tolerance and response.2,64,65 

Adherence 
Concern about patient adherence to treatment 
regimen should begin as soon as the diagnosis of 
hypertension is confirmed.66 Nonadherence is a 
major problem, contributing greatly to the 93 
percent of patients who are inadequately con
trolled. Development of an effective treatment 
plan requires that patients and physicians reach 
an understanding and an informed agreement 
about the problem, the treatment, and respective 
roles of physician and patient. In this way patient 
ideas, feelings, and expectations are incorporated 
into the treatment planning and will contribute 
to adherence.67 -69 It is important to be aware 
how side effects from antihypertensive medi
cations, such as sexual dysfunction, can interfere 
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Table 3. Antihypertensiye Agents. Dosage. and Profiles 

:\ntihypertensiyc A.gents 

Calcium Channel Blockers 

Diltiazcm (Cardizem, Dilacor) 

\'erapamil (CaLm, Isoptin, Verclan) 

Dihydropyridine,: 

,\mlodipine C\'on'asc) 

Felodipinc (Plendil) 

Isradipine (DmaCirc) 

l'\icardipine (Cardene) 

:,\ifedipine C-\dalat, Procardia) 

ACE Inhibitors 

Benazepril (Lotensin) 

Captopril (Capoten) 

Enalapril (\'asotec) 

Fosinopril C\lonopril) 

Lisinopril (PriniviL Zestril) 

Quinapril (Accupril) 

Ramipril (Altace) 

Diuretics 

Chlorthalidone (Hygroton) 

Hydrochlorothiazide (Esidrix, 
Hydrodiuril, Oretic) 

Furosemide (Lasix) 

Hydrochlorothiazide + triamterine 
(Dyazide, ,\laxide) 

Indapamide (Lozol) 

a-Blockers 

Doxazosin (Cardura) 

Prazosin (Minipress) 

Terazosin (Hytrin) 

Daily Dose 
Range 

120-l-RO mg 

120-ISO Il1g 

2,5-10 mg 

5-20 nlg 

5-10 mg 

00-120 mg 

30-UlO Il1g 

10-40 mg 

25-150mg 

5-20 mg 

IO-SO mg 

10-1-0 mg 

10-SO mg 

2,5-20 mg 

12,5-50 mg 

0,25-50 mg 

20-160 mg 

112-2 tablets 

2,5-5 mg 

1-16 Il1g 

2-20 mg 

1-20 mg 

Side Effects 

l\'ausea, edema, headache, flushing 

Edema, headache, bradycardia 

:'\ausea, edema, headache, flushing 
J, 

J, 

J, 

,[, 

Fatigue, cough, dizziness, dysgeusia, rash 
J, 

J, 

J, 

J, 

J, 

J, 

Hypokalemia, biochemical changes 
J, 

J, 

J, 

J, 

Syncope, dizziness, weakness 
J, 

J, 

Relative Contraindications 

Hypersensitivity, CHF 

Heart block, CHF 

Hypersensitivity, CHF 

Aortic stenosis CHF 

Hypersensitivity, CHF 

Hypersensitvity, CHF 

Heart block, CHF 

[lypersensitivity, renal disease 
J, 

J, 

J, 

J, 

J, 

J, 

Diabetes, gout, hyperlipidemia 
J, 

J, 

J, 

J, 

Postural hypotension 
J, 

J, 

Coronan' Risk Factors 

Favorable 
J, 

J, 

J, 

J, 

J, 

J, 

Favorable 
J, 

J, 

J, 

J, 

J, 

J, 

Cnfavorable 
J, 

J, 

J, 

J, 

Favorable 
J, 

J, 

Indications 

~\ng-in3 

J, 

J, 

J, 
J, 

J, 

J, 

CIIF 

J, 

J, 

J, 

J, 

J, 

J, 

CIIF 
J, 

J, 

J, 

J, 

H:Verlipidell1ia, BPH 
J, 

J, 

ComiJlued 
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Table 3. Continued. 

Antihypertensive Agents 

jl-Blockers 

Atenolol (Tenormin) 

Betaxolol (Kerlone) 

Carteolol (Cartrol) 

Metoprolol (Lopressor) 

Nadolol (Corgard) 

Propranolol (lnderal) 

With intrinsic sympatholytic activity: 

Acebutolol (Sectral) 

Penbutolol (Levatol) 

Pindolol (Visken) 

TImolol (Blocarden) 

ex-jl-Blockers 

Labetalol (Normodyne, Trandate) 

Central ex Agonists 

Clonidine (Catapres) 

Guanabenz (Wytensin) 

Guanfacine (Tenex) 

Methyldopa (Aldomet) 

Peripheral Inhibitors 

Guanadrel (Hylorel) 

Guanethidine (lsmelin) 

Reserpine (Serpalon, Serpasil) 

Vasodilators 

Hydralazine (Apresoline) 

Minoxidil (Loniten) 

Daily Dose 
Range 

25-100 mg 

10-60mg 

2.5-10 mg 

50-300mg 

4O-320mg 

4O-480mg 

200-800mg 

20-80mg 

10-60mg 

20-60mg 

Side Effects 

Bronchospasm, CHF, fatigue, 
bradycardia 

,l. 
,l. 

,l. 

,l. 
,l. 

Dyspnea, edema, fatigue, dizziness 
,l. 

,l. 
,l. 

200-1200 mg Hypotension, fatigue, bronchospasm, 
edema 

0.2-1.2 mg Patch dermatitis, rebound hypertension, 
sedation 

8-32 mg Sedation, fatigue, dry mouth 

1-3 mg Sedation, fatigue, dry mouth 

500-3000mg Liver dysfunction, autoimmune diseases 

10-75 mg Orthostatic hypotension, diarrhea 

10-150 mg Orthostatic hypotension, diarrhea 

0.05--{}.25 mg Sedation, nasal congestion 

50-400mg Headache, tachycardia, edema 

5-100mg Headache, tachycardia, edema 

Relative Contraindications 

Asthma, IDDM, CHF, COPD 

,l. 

,l. 

,l. 
,l. 

,l. 
,l. 

,l. 

,l. 

Asthma, IDDM, CHF 

Depression 

Hypersensitivity 

Hypersensitivity 

Liver disease 

Impotence 

Impotence, CHF 

Depression 

CHF,lupus 

CHF hirsutism 

Coronary Risk Factors 

Mixed: dyslipidemia, 
cardioprotective 

,l. 

,l. 

,l. 

,l. 

,l. 
,l. 

Neutral 

Favorable 

,l. 

,l. 

,l. 

Mixed 
,l. 

,l. 

Mixed 
,l. 

Indications 

Angina, tachycardia, 
post-Ml, migraine 

,l. 

,l. 

,l. 

,l. 

,l. 

,l. 
,l. 

Hypertensive emergency 

Addictive disease treatment 

Addictive disease treatment 

Addictive disease treatment 

Pregnancy 

CNS sedation 

Treatment failure 

Cost considerationn 

Pregnancy 

Third step 

,l. = as above, CHF = congestive heart failure, BPH = benign prostatic hypertrophy, IDDM = insulin dependent diabetes mellitus, COPD = chronic obstructive pulmonary dise'dse,.\U = myocardial 
infarction, CNS = central nervous system. 
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with a patient's quality of life and lead to 
nonadherence. 7o 

Prolonged trials have dropout rates as great as 
20 to 40 percent, and as many as 50 percent of 
patients have dropped out after 1 year. It has been 
shown that one-half of the side effects were actu
ally present befiyre the patients began taking the 
medication. In the Hypertension Detection and 
Follow-up Program, new symptoms occurred in 
only 14.3 percent of patients. Thus, it is impor
tant to be specific not only about the symptoms, 
but also about their timing and severity. 71 

Practical techniques for improving patient ad
herence include monitoring no-shows, watching 
for poor therapeutic response, and questioning 
the patient directly. Early attention to patient 
convenience for appointments, simplification of 
treatment regimens, and cost is important. 
l\1issed appointments need to be noticed and a re
minder system developed,66,72 'E1ble 4 lists factors 
in treatment choiceJl Table 5 outlines strategies 
to overcome adherence issues. 

Conclusions 
Hypertension is an extremely common condition 
and a major cardiovascular risk factor. The Na
tional High Blood Pressure Education Program 
was launched 20 years ago to help solve a massive 
public health problem. Prevention of hyperten
sion through healthier lifestyles and the detec
tion, evaluation, and tre,ltment of hypertension 
are laudable and deserve active support from phy
sicians and all health professionals. 

Effective therapeutic management can reduce 
mortality for patients, including those who have 
mild hypertension. Some nonpharrnacologic in
terventions are also effective, particularly weight 
and sodium reductionJ+ fnitial drug therapy 
should be individualized according to the patient 

Table 4. Factors Affecting Choice of Antihypertensive 
Agents. 

:\ntih)vertcmi\'c effects 

Safety 

Patient'lcceptance 

Cost 

1'\ umber of doses per day 

\:ecd t"r lahoratory follow-tip 

,\ \echanism of'l('tion 

Potential interaction with other drugs 

Additional salutary effects 

214 JABFP M.ly-June 19(H Vol. 7 ;\;0.3 

Table 5. Strategies for Improving Patient Adherence to 
Treatment. 

Adherence Issues Strategies 

Ignorance ahout prohlem 'leaching, repetition 

Adverse behavior ,\10tivate patient change 

Forgctfulncss Cue pill taking to other activities 

Denial Supportive exploration 

V\'ant cure Control goal stressed 

Communication harriers Respectful, empathetic physician 

Inadequate social support SigniJicant other, comJllunity 
resources 

Expense 

()fJice waiting time 

Complicated schedule 

Side effects 

Poor follow-up 

Cost-effective choices 

Drop-in follow-up visits 

Once or twice daily medication 

Dosage. education, change 

:\ppointment reminder system 

profile, concomitant diseases or cardiovascular 
risk factors, and adherence issues. Only 20 per
cent of men have no other risk factor. Even 
though stroke reduction has been dramatic, coro
nary risk reduction has been less noteworthy 
when blood pressure has been lowered with thia
zide diuretics or (3-blockers. 75 

The favorable cardioprotective effects of new 
classes of drugs, including ACE inhibitors, cal
cium channel blockers, a-blockers, and 0'-(3-
blockers are reasons for optimism that therapy 
with these agents will diminish cardiovascular 
morbidity and mortalityJIi Multiple pharmaco
logic agents are available that are equally effective 
in lowering blood pressure but have different ef
fects on individual patients'!! The choice of the 
drug must be carefully, and sometimes innlitively, 
made with a rational and deliberate attempt to 
monitor each patient closely for an adequate re
sponse, the presence of side effects, and ongoing 
therapeutic adherence. 
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