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Committee on Prevention, Detection,
Evaluation, and Treatment of High Blood
Pressure (JNC 7) and are summarized in
Table 1.3 Advances in the management of
hypertension have refined our under-
standing of systolic blood pressure, nutri-
tion, medication selection, and hyperten-
sion in special populations.

Systolic Blood Pressure
Although physicians traditionally have

emphasized management of diastolic
blood pressure,4 systolic blood pressure
and pulse pressure (the difference be-
tween systolic and diastolic pressures)
correlate more strongly with cardiovas-
cular disease risk than does diastolic
blood pressure, and treatment of isolated
systolic blood pressure reduces vascular
complications.6 [Evidence level B, clinical
cohort study] This finding is especially
important because most patients with
uncontrolled hypertension have isolated
elevation of systolic blood pressure.7-9

Thus, persistent isolated elevation of sys-
tolic blood pressure should be treated to

H
ypertension is the most
common problem for
which patients visit
physicians.1 More than
one half of all persons

older than 65 years have hypertension,
often isolated systolic hypertension.2

Improved control of hypertension has
contributed to reductions of nearly 
60 percent in stroke-related deaths and 
53 percent in deaths from ischemic heart
disease since 1972. However, in the
United States, only 70 percent of patients
with hypertension are aware of their con-
dition, only 59 percent are receiving
treatment, and only 34 percent have
achieved adequate control.3 Recommen-
dations to identify and treat hypertension
are nearly universal,4 although some
physicians accept inappropriately high
blood pressure measurements, especially
systolic pressure, as adequate control in
their patients.5

Basic evaluation and management of
hypertension have been reviewed recently
in the seventh report of the Joint National

The management of hypertension has evolved over the past decade. Isolated systolic
blood pressure elevation, the most common form of uncontrolled hypertension, is rec-
ognized as a significant risk factor for vascular complications in patients with hyper-
tension. Nutritional management of hypertension has moved beyond simply restrict-
ing sodium intake to ensuring that patients consume adequate amounts of the major
food groups, particularly those containing calcium, potassium, and magnesium. Selec-
tive aldosterone receptor blockers are a new class of antihypertensive medication, and
the angiotensin-receptor blocker class has several new additions. However, the main-
stay of treatment remains a diuretic or a combination of a diuretic and either a beta
blocker or an angiotensin-converting enzyme inhibitor. Hypertension is a significant
risk factor for vascular complications of diabetes, and the target blood pressure in
patients with diabetes or chronic renal disease and hypertension should be lower than
that in patients with hypertension alone. Controlling hypertension in elderly patients
can reduce their complications at least as much as it does those of younger patients
with hypertension. (Am Fam Physician 2003;68:853-8,865-6. Copyright© 2003 Ameri-
can Academy of Family Physicians.)
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achieve a normal range (less than 140 mm Hg), even in the
presence of normal diastolic blood pressure.

Diastolic blood pressure is still important, however,
because it may be a clinical marker for hypertensive
urgency or emergency. In hypertensive urgencies, elevated
blood pressure (diastolic pressure usually greater than 120
mm Hg) that is not associated with new or progressive
end-organ damage may be lowered over hours to days in
an outpatient setting. Hypertensive emergencies, however,
require immediate lowering of blood pressure through
intensive inpatient care and parenteral medications to
limit or prevent progressive end-organ damage.

NUTRITION

Sodium restriction is an effective nutritional therapy in
patients with hypertension.3,10,11 Calcium supplementa-
tion also may help to reduce blood pressure.12,13 Supple-

mentation with potassium or magnesium has been sug-
gested, but this step does not consistently lower blood
pressure.14

However, patients with hypertension can now try a new
and effective whole-food approach known as the DASH
(Dietary Approaches to Stop Hypertension) diet (see
patient information handout for more information on the
DASH diet).15 The DASH diet is high in fruits, vegetables,
nuts, whole grains, fish, poultry, and low-fat dairy prod-
ucts, which results in a diet high in calcium, potassium,
and magnesium. The diet is low in red meat, sugar, fat,
and cholesterol. The DASH diet lowers blood pressure
more than sodium restriction alone.15 [Evidence level A,
randomized controlled trial (RCT)] Furthermore, a com-
bination of the DASH diet and sodium restriction lowers
blood pressure more in patients with hypertension than in
those without hypertension. Thus, it seems that patients
with hypertension should follow the DASH diet in addi-
tion to reducing sodium intake.3 [Evidence level C, expert
guidelines] 

Among patients on the DASH diet at the lowest sodium
intake levels, the mean decrease in systolic blood pressure
was 8.9 mm Hg, when compared with the high-sodium
phase of the control diet.15 Although the DASH diet is not
a weight-loss plan, it can be adapted for patients who need
to restrict calories to lose weight.

The current epidemic of obesity in the United States is
another contributing factor to hypertension. Having a
body mass index of 27 or more, as well as truncal obesity,
is associated with elevated blood pressure.3 Blood pressure
can be reduced by losing as little as 4.5 kg (10 lb) of body
weight.13,16 According to the JNC 7 report, patients with
hypertension should be prescribed an individualized,
monitored weight-reduction program.3 In fact, increasing
average body mass index contributed to 2 percent of the
3.6-percent increase in hypertension prevalence from the
1988-1991 National Health and Nutrition Examination
Survey to the survey conducted in 1999-2000.17

NEWER MEDICATIONS

Hypertension is the most common condition for which
Americans take prescription medication.18 Physicians are
currently prescribing fewer diuretics and beta blockers, the
recommended first-line agents for hypertension, and more
angiotensin-converting enzyme (ACE) inhibitors and cal-
cium channel blockers (CCBs).19 Although ACE inhibitors
reduce rates of morbidity and mortality in patients with
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TABLE 1 

Stages of Hypertension and Treatment Strategies 
as Recommended by JNC 7

Blood pressure stages Treatment strategies

Prehypertension (120 to Lifestyle modification*
139/80 to 89 mm Hg) Drug therapy in patients with diabetes 

mellitus or chronic kidney disease
Stage 1 (140 to 159/90 Consider coexisting conditions

to 99 mm Hg) Thiazide-type diuretics for most patients
Stage 2 (≥160/≥100 Consider coexisting conditions

mm Hg) Two-drug combination for most 
patients

JNC = Joint National Committee on Prevention, Detection, Evalua-
tion, and Treatment of High Blood Pressure.

*—Lifestyle modification includes diet, exercise, and weight reduction.

Information from Chobanian AV, Bakris GL, Black HR, Cushman
WC, Green LA, Izzo JL Jr, et al. The seventh report of the Joint
National Committee on Prevention, Detection, Evaluation, and
Treatment of High Blood Pressure: the JNC 7 report [Published
erratum in JAMA 2003;290:197]. JAMA 2003; 289:2560-72.

Isolated systolic hypertension should be treated to
achieve blood pressures of less than 140 mm Hg.



cardiovascular disease, the same cannot be said for CCBs,
for which no similar morbidity/mortality data exist.19-21

Short-acting dihydropyridine CCBs should be avoided in
the treatment of hypertension, and other CCBs should be
added to the regimen only if control is not achieved with a
beta blocker, diuretic, and/or ACE inhibitor.22 [Evidence
level A, meta-analysis]

The Antihypertensive and Lipid-Lowering Treatment 
to Prevent Heart Attack Trial (ALLHAT) involved 33,357
men and women older than 55 years with hypertension
and at least one other risk factor for ischemic heart dis-
ease.23 Participants were randomized to treatment with a
CCB (amlodipine), a diuretic (chlorthalidone), or an ACE
inhibitor (lisinopril), with a mean follow-up time of
4.9 years. The results demonstrated that the thiazide
diuretic chlorthalidone was superior to the other medica-
tions in preventing nonfatal myocardial infarction (MI),
stroke, and heart failure, and was significantly less expen-
sive.23 [Evidence level A, RCT] 

ACE inhibitors may be a preferred second drug to add to
diuretics if necessary to achieve blood pressure control.
Investigators in the African American Study of Kidney Dis-
ease and Hypertension trial found that ACE inhibitors
were more effective than beta blockers or dihydropyridine
CCBs in preventing progression of hypertensive nephro-
sclerosis in blacks.24 [Evidence level A, RCT] Although
blacks do not respond to monotherapy with beta blockers,
ACE inhibitors, or ARBs as well as the rest of the popula-
tion, combination therapy with a diuretic largely elimi-
nates the differential response.

An earlier ALLHAT publication suggested that alpha
blockers such as doxazosin may increase the risk of stroke
and congestive heart failure when used to treat hyperten-
sion, and the alpha-blocker arm of the ALLHAT trial was
discontinued.25 The American College of Cardiology sug-
gests that the use of alpha blockers as initial therapy should
be reassessed, except in patients who require alpha-blocker
therapy for benign prostatic hypertrophy.26

A relatively new class of antihypertensives is the angio-
tensin-II receptor blockers (ARBs). ARBs do not cause
cough because, unlike ACE inhibitors, ARBs do not lead to
accumulation of bradykinin, the purported cause of cough
occurring with ACE inhibitors.

The results of long-term trials of morbidity and mortal-
ity in the treatment of hypertension with select ARBs are
now becoming available.27 The largest study to date—the
Losartan Intervention for Endpoint Reduction in Hyper-

tension study—demonstrated a reduction in the incidence
of stroke, but no difference in mortality from any cause;
the ARB losartan was compared with atenolol in patients
with hypertension and left ventricular hypertrophy, with
similar reductions in blood pressure.28 [Evidence level A,
RCT] In trials of patients with heart failure, ARBs appear
to be a safe and effective alternative for those unable to tol-
erate ACE inhibitors.29

Also recently approved for the treatment of hyperten-
sion is eplerenone (Inspra), the first agent in a new class of
antihypertensives called selective aldosterone receptor
antagonists. Interest in these medications is focused pri-
marily on their use in patients with heart failure or as an
add-on to other antihypertensives. However, one study30

showed eplerenone to be as effective as amlodipine in the
treatment of systolic hypertension, with the added advan-
tage of a reduction in microalbuminuria in the patients
with this condition at baseline. Cardiovascular morbidity
and mortality outcome data are not yet available with this
agent.

The most common side effect of eplerenone is hyper-
kalemia. Selective aldosterone receptor antagonists are
contraindicated in patients with hyperkalemia (serum
potassium level greater than 5.5 mEq per L [5.5 mmol 
per L]), elevated serum creatinine levels (1.8 mg per dL 
[160 mmol per L] in women, 2.0 mg per dL [180 mmol 
per L] in men), and in those with a creatinine clearance of
less than 50 mL per minute (0.8 mL per second). Signifi-
cant drug interactions include potassium supplements or
potassium-sparing diuretics, and inhibitors of cytochrome
P450 3A4, such as ketoconazole (Nizoral) and itraconazole
(Sporanox). Caution should be used when combining
selective aldosterone receptor antagonists with ACE
inhibitors or ARBs.

Most patients with hypertension will require two or
more agents to achieve their blood pressure goal. Initial
combination therapy is suggested by JNC 7 for patients
whose blood pressure is more than 20/10 mm Hg above
their goal blood pressure.3 Initial combination therapy
should consist of a thiazide diuretic (in most cases) in
combination with an ACE inhibitor or beta blocker.3

Hypertension
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Eplerenone should not be used in patients with
hyperkalemia or renal insufficiency. 



Hypertension and Diabetes
The prevalence of hypertension is about twice as high

among patients diagnosed with type 2 diabetes as it is
among persons without diabetes, and hypertension further
contributes to the higher rate of cardiovascular mortality
and renal failure that occurs in patients with diabetes.31

The rate at which glomerular filtration decreases in
patients with diabetic nephropathy is directly related to
diastolic and, to a lesser degree, systolic blood pressure.32

Effective treatment of hypertension in patients with
diabetes may reduce the cerebrovascular and cardiovascu-
lar complications more than tight control of hypergly-
cemia does.33,34

In addition, patients with coexistent hypertension and
diabetes or chronic renal disease (creatinine level greater
than 1.5 mg per dL [132.6 µmol per L] in men or greater
than 1.3 mg per dL [114.9 µmol per L] in women) or the
presence of albuminuria (greater than 300 mg per day or

200 mg albumin per g of creatinine) should be treated
until they reach a target blood pressure of 130/80 mm Hg.3

Most patients with diabetes and hypertension require
two or more medications to control hypertension.35-37 An
emerging consensus suggests that one of the two medica-
tions should be an ACE inhibitor or an ARB,37,38 because
the benefits of ACE inhibitors exceed those of blood pres-
sure control alone in preventing cardiovascular disease38

and because both ACE inhibitors and ARBs prevent the
progression of renal disease.39,40

Hypertension in the Elderly
Hypertension becomes more prevalent with increasing

age, most likely because of reduced arterial compliance. As
many as 90 percent of normotensive elderly adults develop
stage 1 hypertension.41 Reducing blood pressure in older
adults prevents stroke, MI, heart failure, and renal failure,42

and drug therapy in elderly patients with hypertension has
become a universal recommendation.3 Lifestyle modifica-
tions, such as reduced salt intake, regular exercise, and con-
trolling body weight, may not be effective in reducing com-
plications of hypertension in elderly adults.43

Elderly patients with hypertension have a higher
absolute risk of cardiovascular events than younger per-
sons with hypertension and are more likely to have higher
systolic blood pressure, a higher pulse pressure (increas-
ingly recognized as an independent risk factor for cardio-
vascular events44), and isolated systolic hypertension. Both
borderline (defined as systolic blood pressure of 140 to 
159 mm Hg and diastolic blood pressure of up to 90 mm
Hg) and true isolated systolic hypertension (systolic blood
pressure of at least 160 mm Hg and diastolic blood pres-
sure up to 90 mm Hg) have received more attention in the
past decade after large European and North American tri-
als consistently demonstrated the value of treating these
conditions. JNC 7 recommends similar treatment for
hypertension and isolated systolic hypertension for
younger and older patients.3

Reduced rates (relative reductions) of complications are
substantial, including stroke (30 percent), ischemic heart
disease events (23 percent), all cardiovascular events (26
percent), and cardiovascular deaths (18 percent).45 [Evi-
dence level A, meta-analysis] Despite these reductions,
undertreatment of isolated systolic hypertension has been
called “the major problem for the lack of hypertension
treatment and control in the United States today.”46

If an elderly patient has no concomitant conditions for
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which an alternative medication might be helpful, diuret-
ics are most effective and have the least expense and mini-
mal side effects.47 Other classes of drugs should be added
and tailored for coexisting disease.3,48 Patients with a his-
tory of MI or angina should start with beta-blocker and
ACE-inhibitor therapy. Patients with chronic renal disease
should start with an ACE inhibitor or ARB. Patients with
diabetes should start with an ACE inhibitor, ARB, thiazide
diuretic, or beta blocker. Nondihydropyridine CCBs may
be chosen for use in patients with supraventricular tachy-
arrhythmia, angina, or heart failure from diastolic dys-
function. Recent evidence suggests that, compared with
diuretics, ACE inhibitors produce better outcomes in
elderly patients, especially in men.49 However, it is difficult
to directly compare these data with information from
other trials such as ALLHAT.

The authors indicate that they do not have any conflicts of inter-
est. Sources of funding: none reported.

REFERENCES  

1. Woodwell DA. National ambulatory medical care survey: 1996
summary. Adv Data 1997;295:1-25.

2. Kaplan NM. Clinical hypertension. 7th ed. Baltimore: Williams &
Wilkins, 1998.

3. Chobanian AV, Bakris GL, Black HR, Cushman WC, Green LA, Izzo
JL Jr, et al. The seventh report of the Joint National Committee on
prevention, detection, evaluation, and treatment of high blood
pressure: the JNC 7 report [Published erratum in JAMA 2003;290:
197]. JAMA 2003;289:2560-72.

4. U.S. Preventive Services Task Force. Screening: hypertension,
1996. Accessed August 6, 2003, at: www.ahcpr.gov/clinic/uspstf/
uspshype.htm. 

5. Oliveria SA, Lapuerta P, McCarthy BD, L’Italien GJ, Berlowitz DR,
Asch SM. Physician-related barriers to the effective management
of uncontrolled hypertension. Arch Intern Med 2002;162:413-20.

6. Benetos A, Thomas F, Bean K, Gautier S, Smulyan H, Guize L.
Prognostic value of systolic and diastolic blood pressure in treated
hypertensive men. Arch Intern Med 2002;162:577-81.

7. Hyman DJ, Pavlik VN. Characteristics of patients with uncontrolled
hypertension in the United States. N Engl J Med 2001;345:479-86
[Published erratum in N Engl J Med 2002;346:544].

8. Whyte JL, Lapuerta P, L’Italien GJ, Franklin SS. The challenge of
controlling systolic blood pressure: data from the National Health
and Nutrition Examination Survey (NHANES III), 1988-1994. J Clin
Hypertens (Greenwich) 2001;3:211-6 [Published erratum in J Clin
Hypertens (Greenwich) 2002;4:76].

9. Mancia G, Bombelli M, Lanzarotti A, Grassi G, Cesana G, Zanchetti
A, et al. Systolic vs diastolic blood pressure control in the hyper-
tensive patients of the PAMELA population. Pressioni Arteriose
Monitorate E Loro Associazioni. Arch Intern Med 2002;162:582-6.

10. Hermansen K. Diet, blood pressure and hypertension. Br J Nutr
2000;83 Suppl 1:S113-9.

11. Whelton PK, Kumanyika SK, Cook NR, Cutler JA, Borhani NO,
Hennekens CH, et al. Efficacy of nonpharmacologic interventions
in adults with high-normal blood pressure: results from phase 1 of

the Trials of Hypertension Prevention. Trials of Hypertension Pre-
vention Collaborative Research Group. Am J Clin Nutr 1997;65(2
Suppl):652S-60S.

12. Griffith LE, Guyatt GH, Cook RJ, Bucher HC, Cook DJ. The influ-
ence of dietary and nondietary calcium supplementation on blood
pressure: an updated meta-analysis of randomized controlled tri-
als. Am J Hypertens 1999;12(1 Pt 1):84-92.

13. Zemel MB. Calcium modulation of hypertension and obesity:
mechanisms and implications. J Am Coll Nutr 2001;20(5
Suppl):428S-35S.

14. Cappuccio FP. Sodium, potassium, calcium and magnesium and
cardiovascular risk. J Cardiovasc Risk 2000;7:1-3.

15. Sacks FM, Svetkey LP, Vollmer WM, Appel LJ, Bray GA, Harsha D, et
al. Effects on blood pressure of reduced dietary sodium and the
Dietary Approaches to Stop Hypertension (DASH) diet. DASH-
Sodium Collaborative Research Group. N Engl J Med 2001;344:3-10.

16. Clinical guidelines on the identification, evaluation, and treatment
of overweight and obesity in adults: the evidence report.
Bethesda, Md.: National Institutes of Health, National Heart, Lung,
and Blood Institute, 1998. NIH publication no. 98-4083.

17. Hajjar I, Kotchen TA. Trends in prevalence, awareness, treatment,
and control of hypertension in the United States, 1988-2000.
JAMA 2003;290:199-206.

18. Kaufman DW, Kelly JP, Rosenberg L, Anderson TE, Mitchell AA.
Recent patterns of medication use in the ambulatory adult popula-
tion of the United States: the Slone survey. JAMA 2002;287:337-44.

19. Siegel D, Lopez J. Trends in antihypertensive drug use in the
United States: do the JNC V recommendations affect prescribing?
Fifth Joint National Committee on the Detection, Evaluation, and
Treatment of High Blood Pressure. JAMA 1997;278:1745-8.

20. Kizer JR, Kimmel SE. Epidemiologic review of the calcium channel
blocker drugs. An up-to-date perspective on the proposed haz-
ards. Arch Intern Med 2001;161:1145-58.

21. Pahor M, Psaty BM, Alderman MH, Applegate WB, Williamson JD,
Cavazzini C, et al. Health outcomes associated with calcium
antagonists compared with other first-line antihypertensive thera-
pies: a meta-analysis of randomised controlled trials. Lancet
2000;356:1949-54.

22. Opie LH, Schall R. Evidence-based evaluation of calcium channel
blockers for hypertension: equality of mortality and cardiovascular
risk relative to conventional therapy. J Am Coll Cardiol 2002; 39:315-
22 [Published erratum in J Am Coll Cardiol 2002;39:1409-10].

23. Major outcomes in high-risk hypertensive patients randomized to
angiotensin-converting enzyme inhibitor or calcium channel
blocker vs. diuretic. The Antihypertensive and Lipid-Lowering
Treatment to Prevent Heart Attack Trial (ALLHAT). JAMA 2002;
288:2981-97 [Published erratum in JAMA 2003;289:178].

24. Wright JT Jr, Bakris G, Greene T, Agodoa LY, Appel LJ, Charleston
J, et al., for the African American Study of Kidney Disease and
Hypertension Study Group. Effect of blood pressure lowering and
antihypertensive drug class on progression of hypertensive kidney
disease: results from the AASK trial. JAMA 2002;288:2421-31.

25. Major cardiovascular events in hypertensive patients randomized
to doxazosin vs chlorthalidone: the Antihypertensive and Lipid-
Lowering Treatment to Prevent Heart Attack Trial (ALLHAT). ALL-
HAT Collaborative Research Group. JAMA 2000;283:1967-75
[Published erratum in JAMA 2002;288:2976].

26. American College of Cardiology. Alpha blockers for hypertension.
Accessed August 6, 2003, at: www.acc.org/clinical/alerts/
alphablockers.htm.

27. Bishop T, Figueredo VM. Hypertensive therapy: attacking the
renin-angiotensin system. West J Med 2001;175:119-24.

Hypertension

SEPTEMBER 1, 2003  /  VOLUME 68, NUMBER 5 www.aafp.org/afp AMERICAN FAMILY PHYSICIAN 857



Hypertension

28. Dahlof B, Devereux RB, Kjeldsen SE, Julius S, Beevers G, Faire U, et
al. Cardiovascular morbidity and mortality in the Losartan Inter-
vention for Endpoint reduction in hypertension study (LIFE): a ran-
domised trial against atenolol. Lancet 2002;359:995-1003.

29. Pitt B, Poole-Wilson PA, Segal R, Martinez FA, Dickstein K, Camm
AJ, et al. Effect of losartan compared with captopril on mortality
in patients with symptomatic heart failure: randomised controlled
trial—the Losartan Heart Failure Survival Study ELITE II. Lancet
2000;355:1582-7.

30. White WB, Duprez D, St Hillaire R, Krause S, Roniker B, Kuse-
Hamilton J, et al. Effects of the selective aldosterone blocker
eplerenone versus the calcium antagonist amlodipine in systolic
hypertension. Hypertension 2003;41:1021-6.

31. Bakris GL, Williams M, Dworkin L, Elliott WJ, Epstein M, Toto R, et
al. Preserving renal function in adults with hypertension and dia-
betes: a consensus approach. National Kidney Foundation Hyper-
tension and Diabetes Executive Committees Working Group. Am
J Kidney Dis 2000;36:646-61.

32. Dillon JJ. The quantitative relationship between treated blood
pressure and progression of diabetic renal disease. Am J Kidney
Dis 1993;22:798-802.

33. Mogensen CE. Combined high blood pressure and glucose in type
2 diabetes: double jeopardy [Editorial]. BMJ 1998;317:693-4.

34. Tight blood pressure control and risk of macrovascular and
microvascular complications in type 2 diabetes: UKPDS 38. UK
Prospective Diabetes Study Group. BMJ 1998;317:703-13 [Pub-
lished erratum in BMJ 1999;318:29].

35. Lewis EJ, Hunsicker LG, Bain RP, Rohde RD. The effect of
angiotensin-converting-enzyme inhibition on diabetic nephropa-
thy. The Collaborative Study Group. N Engl J Med 1993;329:1456-
62 [Published erratum in N Engl J Med 1993;330:152].

36. Weir MR. Diabetes and hypertension: how low should you go and
with which drugs? Am J Hypertens 2001;14(5 Pt 2):17S-26S.

37. Kaplan NM. Management of hypertension in patients with type 2
diabetes mellitus: guidelines based on current evidence. Ann
Intern Med 2001;135:1079-83.

38. Niskanen L, Hedner T, Hansson L, Lanke J, Niklason A, for the
CAPPP Study Group. Reduced cardiovascular morbidity and mor-
tality in hypertensive diabetic patients on first-line therapy with an
ACE inhibitor compared with a diuretic/beta-blocker-based treat-
ment regimen: a subanalysis of the Captopril Prevention Project.
Diabetes Care 2001;24:2091-6.

39. Lewis EJ, Hunsicker LG, Clarke WR, Berl T, Pohl MA, Lewis JB, et
al. Renoprotective effect of the angiotensin-receptor antagonist
irbesartan in patients with nephropathy due to type 2 diabetes. 
N Engl J Med 2001;345:851-60.

40. Brenner BM, Cooper ME, de Zeeuw D, Keane WF, Mitch WE, Parv-
ing HH, et al. Effects of losartan on renal and cardiovascular out-
comes in patients with type 2 diabetes and nephropathy. N Engl J
Med 2001;345:861-9.

41. Vasan RS, Beiser A, Seshadri S, Larson MG, Kannel WB,
D’Agostino RB, et al. Residual lifetime risk for developing hyper-
tension in middle-aged women and men: The Framingham Heart
Study. JAMA 2002;287:1003-10.

42. Gueyffier F, Bulpitt C, Boissel JP, Schron E, Ekbom T, Fagard R, et
al. Antihypertensive drugs in very old people: a subgroup meta-
analysis of randomised controlled trials. INDIANA Group. Lancet
1999;353:793-6.

43. Neaton JD, Grimm RH, Prineas RJ, Stamler J, Grandits GA, Elmer
PJ, et al. Treatment of mild hypertension study: final results. JAMA
1993;270:713-24.

44. Blacher J, Staessen JA, Girerd X, Gasowski J, Thijs L, Liu L, et al.
Pulse pressure not mean pressure determines cardiovascular risk in
older hypertensive patients. Arch Intern Med 2000;160:1085-9.

45. Staessen JA, Gasowski J, Wang JG, Thijs L, Den Hond E, Boissel JP,
et al. Risks of untreated and treated isolated systolic hypertension
in the elderly: meta-analysis of outcome trials. Lancet 2000;355:
865-72.

46. Cohen JD. Superior physicians and the treatment of hypertension
[Editorial]. Arch Intern Med 2002;162:387-8.

47. SHEP Cooperative Research Group. Prevention of stroke by anti-
hypertensive drug treatment in older persons with isolated systolic
hypertension. Final results of the Systolic Hypertension in the
Elderly Program (SHEP). JAMA 1991;265:3255-64.

48. World Health Organization-International Society of Hypertension
Blood Pressure Lowering Treatment Trialists’ Collaboration. Proto-
col for prospective collaborative overviews of major randomized
trials of blood-pressure-lowering treatments. J Hypertens 1998;
16:127-37.

49. Wing LM, Reid CM, Ryan P, Beilin LJ, Brown MA, Jennings GL, et
al. A comparison of outcomes with angiotensin-converting–
enzyme inhibitors and diuretics for hypertension in the elderly. 
N Engl J Med 2003;348:583-92.

858 AMERICAN FAMILY PHYSICIAN www.aafp.org/afp VOLUME 68, NUMBER 5  /  SEPTEMBER 1, 2003


