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Abstract Recommendations for the management of hyper-
tension in the elderly are largely consistent with the exception
of the 2013 Joint National Committee (JNC) 8 guidelines that
recommend lowering systolic blood pressure (SBP) in persons
aged ≥60 years to <150 mmHg if they do not have diabetes
mellitus or chronic kidney disease. In contrast, I concur with
the minority view from JNC 8 which recommends a SBP goal
in these persons aged 60 to 79 years of <140 mmHg. This
view is consistent with the 2011 American College of
Cardiology/American Heart Association (ACC/AHA) guide-
lines that also recommend a SBP goal of 140 to 145 mmHg if
tolerated in adults aged ≥80 years. ACC/AHA consensus
guidelines use the totality of evidence in addition to random-
ized controlled trial data. These guidelines are also consistent
with treatment recommendations from numerous other socie-
ties that recommend SBP goals of <140 mmHg in persons
aged 60 to 79 years and <150 mmHg in persons aged
≥80 years. Hypertension is currently under-treated in the el-
derly, and relaxation of ACC/AHA guidelines by JNC 8 will
result in substantially more cardiovascular events. Random-
ized clinical trial studies on treatment of essential hyperten-
sion or secondary hypertension in frail elderly persons have
not been performed.
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Introduction

A consensus document on the management of hypertension
in the elderly was published in 2011 by the American
College of Cardiology (ACC) and American Heart Associ-
ation (AHA) in association with the American Academy of
Neurology, the American Geriatrics Society, the American
Society for Preventive Cardiology, the American Society of
Hypertension (ASH), the American Society of Nephrology,
the Association of Black Cardiologists (ABC), and the
European Society of Hypertension (ESH) or European
Society of Cardiology (ESC). Based on the strength of both
clinical trial data and observational data, this document rec-
ommended that the systolic blood pressure (SBP) be lowered
to less than 140 mmHg in persons aged 60–79 years and to
140 to 145 mmHg if tolerated in persons aged 80 years and
older [1••].

These recommendations are strongly supported by clinical
trial data, especially from the Systolic Hypertension in the
Elderly trial [2–4] and from the Hypertension in the Very
Elderly trial (HYVET) [5]. In HYVET, 3845 patients aged
80 years and older (mean age 83.6 years) with a systolic blood
pressure of 160 mmHg were randomized to indapamide with
perindopril added if needed or to placebo [5]. The average
blood pressure achieved in the treatment arm was 143 mmHg.
At 1.8-year median follow-up, compared with placebo, anti-
hypertensive drug therapy reduced fatal or nonfatal stroke by
30 % (p=0.06), fatal stroke by 39% (p=0.05), all-cause death
by 21 % (p=0.02), cardiovascular death by 23 % (p=0.06),
and heart failure by 64 % (p<0.001) [5].

The consensus ACC/AHA guidelines additionally state
that the choice of antihypertensive drug therapy in elderly
patients depends on efficacy, tolerability, presence of specific
comorbidities, and cost [1••]. In support of this recommenda-
tion, a meta-analysis of 147 randomized trials of 464, 000
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persons with hypertension found that except for the major
benefit of beta blocker use following myocardial infarction
and a minor benefit of calcium channel blockers (CCBs) in
reducing stroke, all major antihypertensive drug classes in-
cluding diuretics, angiotensin-converting enzyme (ACE) in-
hibitors, angiotensin receptor blockers (ARBs), beta blockers,
and CCBs cause a similar decrease in coronary events and
stroke for a given reduction in blood pressure [6].

The guidelines for management of hypertension from the
Joint National Committee (JNC) 8 in contrast recommend low-
ering systolic blood pressure in persons aged ≥60 years to
<150 mmHg rather than <140 mmHg if they do not have dia-
betes mellitus or chronic kidney disease. However, this recom-
mendation to relax blood pressure control in the elderly is not
supported by minority views from JNC 8 or by previous rec-
ommendations by ACC/AHA, ESH/ESC, ASH/International
Society of Hypertension, and others. The totality of data,
including that from both randomized controlled trials and
observational studies, supports more aggressive blood pres-
sure control than recommended by JNC 8 in older persons
who are not frail.

Recommendations of Other HypertensionGuidelines

With the exception of JNC 8, guidelines recommend that sys-
tolic blood pressure be controlled to less than 140 mmHg in
persons aged 60 to 79 years. For example, the ESH/ESC 2013
guidelines for management of hypertension recommend low-
ering the systolic blood pressure to less than 140 mmHg in
persons aged 60 to 79 years [7••]. In persons aged 80 years
and older with a systolic blood pressure of 160 mmHg or
higher, the systolic blood pressure should be lowered to be-
tween 140–150mmHg provided they are in good physical and
mental conditions [7••]. These guidelines recommend using
diuretics, ACE inhibitors, ARBs, beta blockers, and CCBs as
antihypertensive drug therapy in elderly persons. However,
diuretics and CCBs may be preferred for treatment of isolated
systolic hypertension [7••].

The 2013 JNC 8 guidelines for management of hyperten-
sion recommend lowering the systolic blood pressure in per-
sons aged 60 years or older to less than 150 mmHg if they do
not have diabetes mellitus or chronic kidney disease and to
less than 140 mmHg if they have diabetes mellitus or chronic
kidney disease [8••]. A minority view from JNC 8 recom-
mends that the systolic blood pressure goal in persons aged
60 to 79 years with hypertension without diabetes mellitus or
chronic kidney disease should be lowered to less than
140 mmHg [9••]. JNC 8 recommends as initial antihyperten-
sive drug therapy in the general non-Black population includ-
ing diabetics thiazide-type diuretics, ACE inhibitors, ARBs,
or CCBs [8••]. These guidelines recommend as initial antihy-
pertensive drug therapy in the general Black population

including diabetics thiazide-type diuretics or CCBs [8••]. The-
se guidelines recommend as initial antihypertensive drug ther-
apy in persons with chronic kidney disease ACE inhibitors or
ARBs. ACE inhibitors and ARBs should not be used together
in treating hypertension [8••].

The 2013 Canadian Hypertension Education Program
guidelines recommend lowering the systolic blood pressure
to less than 140 mmHg in elderly persons younger than
80 years of age [10••]. These guidelines recommend lowering
the systolic blood pressure to less than 150 mmHg in persons
aged 80 years and older [10••]. The 2011 UK guidelines also
support lowering the systolic blood pressure to less than
140 mmHg in elderly persons younger than 80 years [11••].

The 2014 ASH/International Society of Hypertension
guidelines recommend lowering the blood pressure to less
than 140 mmHg in elderly persons 80 years and younger
[12••]. These guidelines recommend reducing the blood pres-
sure in persons older than 80 years of age with a blood pres-
sure of 150/90 mmHg or higher to less than 150/90 mmHg
unless these persons have diabetes mellitus or chronic kidney
disease in whom a target goal of less than 140/90 mmHg
should be considered [12••].

The 2014 ASH/International Society of Hypertension
guidelines provide additional detailed recommendations for
elderly Black and White patients. When hypertension is the
only or main condition in an elderly Black patient, the first
antihypertensive drug used should be a thiazide-type diuretic
or CCB. If a second antihypertensive drug is needed, an ACE
inhibitor or ARB should be added. If a third antihypertensive
drug is needed, a CCB plus a thiazide-type diuretic plus an
ACE inhibitor or ARB should be used [12••]. When hyper-
tension is the only or main condition in an elderly White and
other non-Black patient, the first antihypertensive drug used
should be a thiazide-type diuretic or CCB. If a second antihy-
pertensive drug is needed, an ACE inhibitor or ARB should be
added. If a third antihypertensive drug is needed, a CCB plus a
thiazide-type diuretic plus anACE inhibitor or ARB should be
used [12••].

The ASH/International Society of Hypertension guidelines
additionally indicate that in the presence of concomitant dia-
betes mellitus or chronic kidney disease, the first antihyper-
tensive drug should be an ACE inhibitor or ARB [12••]. If a
second antihypertensive drug is needed, a CCB or thiazide-
type diuretic should be added. If a third antihypertensive drug
is needed, a CCB plus a thiazide-type diuretic plus an ACE
inhibitor or ARB should be used [12••].

The ASH/International Society of Hypertension guidelines
provide additional treatment recommendations for patients
with macrovascular disease. For example, when hypertension
is present in elderly persons with clinical evidence of coronary
artery disease, initial antihypertensive drug therapy should be
a beta blocker plus an ACE inhibitor or ARB [12••]. If addi-
tional antihypertensive drug therapy is needed, a CCB or
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thiazide-type diuretic should be added. If additional antihyper-
tensive drug is needed, a beta blocker plus an ACE inhibitor or
ARB plus a CCB plus a thiazide-type diuretic should be used
[12••]. When hypertension is present in elderly persons with a
history of stroke, the first antihypertensive drug should be an
ACE inhibitor or ARB [12••]. If a second antihypertensive
drug is needed, a CCB or thiazide-type diuretic should be
added. If a third antihypertensive drug is needed, an ACE
inhibitor or ARB plus a CCB plus a thiazide-type diuretic
should be used [12••]. Elderly persons with hypertension
and congestive heart failure should be treated with an ACE
inhibitor or ARB plus a beta blocker such as carvedilol, met-
oprolol succinate, or bisoprolol plus a diuretic including an
aldosterone antagonist if indicated [12••].

The ABC and the Working Group on Women’s Cardio-
vascular Health 2014 recommendations support an systolic
blood pressure goal of less than 140 mmHg in persons
aged 60 years and older and less than 150 mmHg in de-
bilitated or frail persons aged 80 years and older [13••].
The ABC states that the JNC 8 recommendations may
endanger more than 36 million Americans with hyperten-
sion who are aged 60 years and older with a disproportion-
ate negative effect on Blacks and those with chronic kidney
disease and cerebrovascular disease [13••]. Similarly, the
Working Group on Women’s Cardiovascular Health 2014
indicates that hypertension is the major modifiable risk fac-
tor causing coronary heart disease, heart failure, stroke,
atrial fibrillation, diabetes mellitus, and chronic kidney dis-
ease in women. They are concerned that the 2013 JNC 8
guidelines do not recognize that the hypertensive popula-
tion is primarily women, that older women generally have
poor control of hypertension, and that approximately 40 %
of those with poor blood pressure control are Black women
who have the highest risks for stroke, heart failure, and
chronic kidney disease [13••].

Finally, the AHA/ACC/ASH 2015 guidelines on treatment
of hypertension in patients with coronary artery disease state
that the optimal blood pressure in patients with coronary artery
disease is less than 140/90 mmHg [14••]. These guidelines
recommend that patients with coronary artery disease and hy-
pertension be treated with beta blockers plus ACE inhibitors
as the drugs of first choice with the addition of CCBs or
thiazide-type diuretics as needed to reduce blood pressure to
less than 140/90 mmHg [14••].

Recent Studies Supporting Systolic Blood Pressure
Goal Less than 140 mmHg in the Elderly

The REasons for Geographic and Racial Differences in
Stroke (REGARDS) study is an observational study of
the incidence of stroke in persons living in the stroke belt
and stroke buckle regions of the USA [15]. This study

included 4181 persons aged 55–64 years, 3737 persons
aged 65–74 years, and 1839 patients aged 75 years and
older (mean age 79.3 years) on antihypertensive drug ther-
apy. Median follow-up was 4.5 years for coronary heart
disease or stroke and for coronary heart disease, 5.7 years
for stroke, and 6.0 years for all-cause death. For persons
aged 55 to 64 years, a systolic blood pressure less than
140 mmHg was associated with a lower incidence of cor-
onary heart disease or stroke, coronary heart disease,
stroke, and all-cause death, with a numerically higher inci-
dence of cardiovascular events at systolic blood pressure
levels of 140 to 149 mmHg, and especially 150 mmHg and
greater [15]. The numerically lowest incidence of coronary
heart disease or stroke occurred at systolic blood pressure
levels of 130 to 139 mmHg [15].

For persons aged 65 to 74 years, there was a significant
increase in incidence of coronary heart disease or stroke
and coronary heart disease at systolic blood pressure levels
of 150 mmHg and higher, for stroke at systolic blood pres-
sure levels of 130 mmHg and higher, and for all-cause
death at systolic blood pressure levels of 140 mmHg and
higher [16]. For persons aged 75 years and older, there was
an increase in coronary heart disease or stroke, coronary
heart disease, and stroke at systolic blood pressure levels
of 140 mmHg and higher and an increase in coronary
heart disease or stroke, coronary heart disease, and all-
cause death at systolic blood pressure levels of less than
120 mmHg [15].

Parallel results were found after study of 8354 patients
aged 60 years and older with coronary artery disease in the
INternational VErapamil SR-Trandolapril (INVEST) study.
Participants had a baseline systolic blood pressure of
150 mmHg and higher. After 22,308 patient years of follow-
up, 57 % had a systolic blood pressure below 140 mmHg,
21 % had a systolic blood pressure of 140 to 149 mmHg,
and 22 % had a systolic blood pressure of 150 mmHg and
higher [16]. The primary outcome of all-cause death, nonfatal
myocardial infarction, or nonfatal stroke occurred in 9.36% of
patients with a systolic blood pressure less than 140 mmHg, in
12.71 % of patients with a systolic blood pressure of 140–
149 mmHg, and in 21.3 % of patients with a systolic blood
pressure of 150 mmHg and higher (p<0.0001) on follow-
up [16]. Using propensity score analyses, compared with a
systolic blood pressure of less than 140 mmHg, a systolic
blood pressure of 140 to 149 mmHg increased cardio-
vascular mortality by 34 % (p=0.04), total stroke by 89 %
(p=0.002), and nonfatal stroke by 70 % (p=0.03) [17].
Compared with a systolic blood pressure of less than
140 mmHg, a systolic blood pressure of 150 mmHg and
higher increased the primary outcome by 82 % (p<0.0001),
all-cause mortality by 60 % (p<0.0001), cardiovascular mor-
tality by 218 % (p<0.0001), and total stroke by 283 %
(p<0.0001) [17].
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Optimal Versus Excessive Control of Hypertension
in the Elderly

It is well established that hypertension is a major risk factor for
cardiovascular disease in the elderly [1••]. Hypertension is
present in 69 % of persons who have a first myocardial infarc-
tion [17], in 77 % of persons who have a first stroke [17], in
74% of persons who have congestive heart failure [17], and in
60 % of elderly patients who have peripheral arterial disease
[18]. Hypertension is also a major risk factor in elderly per-
sons for dissecting aortic aneurysm, sudden death, angina
pectoris, chronic kidney disease, left ventricular hypertrophy,
thoracic and abdominal aortic aneurysms, atrial fibrillation,
diabetes mellitus, the metabolic syndrome, vascular dementia,
Alzheimer’s disease, and ophthalmologic disorders [1••].

Yet hypertension is commonly under-treated in the elderly
[1••]. Blood pressure is adequately controlled in only 28 % of
women and in 36 % of men aged 60 to 79 years and in only
23 % of women and 38 % of men aged 80 years and older
[19]. These numbers would increase substantially if the JNC 8
panel recommendations are widely adopted. Were this to hap-
pen, 6 million adults in the USA aged 60 years and older
would be ineligible for treatment with antihypertensive drugs,
and treatment intensity would be decreased for an additional
13.5 million older persons [20], leading to increased inci-
dences of coronary events, stroke, heart failure, cardiovascular
mortality, and other adverse events associated with inadequate
blood pressure.

However, the systolic blood pressure should not be lowered
by antihypertensive drug therapy to a level less than 130mmHg
in patients at high risk for cardiovascular events as was recom-
mended by the 2007 AHA guidelines [21]. These guidelines
recommended that patients with acute myocardial infarction,
unstable angina pectoris or stable ischemic heart disease
[1••, 14••, 22, 23], diabetes mellitus [24–27], chronic kidney
disease [28–31], and ischemic stroke [32] have a target systolic
blood pressure less than 130 mmHg. These guidelines also
recommended on the basis of expert medical opinion that
blood pressure should be reduced to less than 120/80 mmHg
in patients with left ventricular systolic dysfunction [21]. In
contrast with these recommendations, an analysis of the effect
of baseline systolic blood pressure on clinical outcomes among
7785 patients with mild to moderate chronic heart failure in the
Digitalis Investigation Group trial [33] showed harm with sys-
tolic blood pressure reduction beyond 120 mmHg. Compared
with a baseline systolic blood pressure of higher than
120 mmHg, a baseline systolic blood pressure of 120 mmHg
or lower was associated during 5 years of follow-up with a
15 % increase in cardiovascular mortality (p=0.032), a 30 %
increase in heart failure mortality (p=0.006), a 13 % increase
in cardiovascular hospitalization (p=0.008), a 10 % increase in
all-cause hospitalization (p=0.017), and a 21 % increase in
heart failure hospitalization (p=0.002) [33].

All elderly persons being treated for hypertension should in
addition have their blood pressure measured after standing for
1 to 3 min to evaluate for postural hypotension [1••]. Ortho-
static hypotension is defined as a reduction in systolic blood
pressure of 20 mmHg or more or in diastolic blood pressure of
10 mmHg or more within 3 min of standing and can result
from blunting of the carotid baroreflex due to increased stiff-
ness of the carotid arteries [1••]. Orthostatic hypotension may
result in falls, syncope, and fractures.

Renal Artery Stenosis

The most common cause of secondary hypertension in elderly
persons is renal artery stenosis [34]. Although uncontrolled
studies have suggested that renal artery angioplasty or stenting
in patients with renal artery stenosis with hypertension reduce
systolic blood pressure and stabilize chronic kidney disease,
randomized, controlled trials of renal artery angioplasty have
not shown that this procedure is efficacious in reducing blood
pressure [35–37].

The Angioplasty and Stent for Renal Artery Lesions
(ASTRAL) trial randomized 806 patients with atherosclerotic
renovascular disease to renal artery revascularization plus
medical treatment or to medical treatment only [35]. At 34-
month median follow-up, compared with medical treatment
only, the renal artery revascularization group had a similar
systolic blood pressure, a smaller decrease in diastolic blood
pressure, and similar rates of renal events [35]. Serious com-
plications associated with revascularization also developed in
23 revascularized patients, including two deaths and three
amputations of toes or limbs [35].

A second trial randomized 140 patients with atheroscle-
rotic renal artery stenosis and a creatinine clearance below
80 ml/min/1.73 m2 to stent placement plus medical treatment
or medical treatment alone. Of 64 patients randomized to stent
placement, 46 underwent the procedure [36]. Stent placement
did not affect progression of impaired renal function. The stent
group also had two procedure-related deaths, one late death
due to an infected hematoma, and one patient who needed
dialysis because of cholesterol embolism [36].

The Cardiovascular Outcomes in Renal Atherosclerotic
Lesions (CORAL) study randomized 947 patients with ath-
erosclerotic renal artery stenosis and either systolic hyperten-
sion on two or more antihypertensive drugs or chronic kidney
disease to medical therapy plus renal artery stenting or to
medical therapy only [37]. At 43-month median follow-up,
the primary composite endpoint of mortality from cardio-
vascular or renal causes, myocardial infarction, stroke, heart
failure hospitalization, progressive renal insufficiency, or
need for renal replacement therapy was similar in both
groups [37]. The incidence of the individual components of
the primary endpoint and of all-cause mortality was similar in
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both groups. However, the stent group had a 2.3 mmHg lower
systolic blood pressure than the medical treatment only group
(p=0.03) [37].

These studies demonstrate that for most patients with
renal artery stenosis and either hypertension or chronic kid-
ney disease, management of renal artery stenosis should be
limited to medical treatment only [38]. Whether patients
with severe stenosis to a single functioning kidney, severe
stenosis and acute kidney injury, or flash pulmonary ede-
ma might benefit from renal artery stenting needs to be
investigated [38].

Resistant Hypertension

An AHA statement has defined resistant hypertension as a
blood pressure remaining above goal despite the use of three
optimally dosed antihypertensive drugs from different classes,
with one of the three drugs being a diuretic [39]. The National
Institute for Health and Clinical Excellence guideline states
that these three drugs should be an ACE inhibitor or ARB
plus a CCB plus a thiazide-type diuretic [40]. A normal home
blood pressure or 24-h ambulatory blood pressure excludes
resistant hypertension [40, 41]. Poor patient compliance, in-
adequate doses of antihypertensive medications, inadequate
choice of combinations of antihypertensive drugs, poor office
blood pressure measurement technique, and having to pay for
drugs out of pocket may contribute to pseudo-resistant hyper-
tension [1••, 40, 42]. Factors contributing to true resistant
hypertension include excess sodium dietary intake, excess
alcohol intake, obesity, use of cocaine, amphetamines, non-
steroidal anti-inflammatory drugs, contraceptive hormones,
adrenal steroid hormones, sympathomimetic drugs (nasal
decongestants and diet pills), erythropoietin, licorice, ephedra,
progressive renal insufficiency, inadequate diuretic therapy,
and secondary causes of resistant hypertension [1••, 34, 40].
Some data support using spironolactone as a fourth drug to
treat resistant hypertension if the serum potassium level is
4.5 mmol/L or lower [40, 43], though this must be done with
caution in older adults with chronic kidney disease. New
drugs and device therapy are currently being investigated as
treatment for resistant hypertension [44].

Renal Sympathetic Denervation

Early inadequately controlled studies found that renal sympa-
thetic denervation was very effective in reducing blood pres-
sure in patients with resistant hypertension [45–47]. An inter-
national expert consensus statement recommended consider-
ation of renal sympathetic denervation only in patients whose
blood pressure could not be controlled by lifestyle modification
plus drug therapy tailored to current guidelines [48].

However, excitement for this technology diminished with
publication of the Symplicity HTN-3 study, a prospective,
single-blind randomized, sham-controlled study which ran-
domized 535 patients with resistant hypertension in a 2:1 ratio
to renal sympathetic denervation or a sham procedure [49].
The primary efficacy endpoint of change in office systolic
blood pressure at 6 months was a decrease of 14.13 mmHg
for renal sympathetic denervation versus 11.74 mmHg for the
sham procedure (p not significant) [49]. The secondary
efficacy endpoint of change in mean 24-h ambulatory systolic
blood pressure at 6 months was a decrease of 6.75 mmHg for
renal sympathetic denervation versus 4.79 mmHg for the
sham procedure (p not significant) [49]. This study did
not show at 6-month follow-up any benefit for renal sym-
pathetic denervation in reducing ambulatory blood pressure
during the day, night, or 24-h periods compared with the
sham procedure [50].

Frail Elderly Persons

Randomized clinical trial studies on treatment of hypertension
in frail elderly persons have not been performed [51]. The
Predictive Values of Blood Pressure and Arterial Stiffness in
Institutionalized Very Aged Population (PARTAGE) study
was a longitudinal observational study performed in 1130 frail
persons aged 80 years and older (mean age 88 years) living in
nursing homes in Italy and France [52]. This study found a
78 % increase in mortality in frail elderly persons with a sys-
tolic blood pressure below 130 mmHg receiving two or more
antihypertensive drugs (32.2 %) compared with frail elderly
persons with a systolic blood pressure below 130 mmHg treat-
ed with 0–1 antihypertensive drug (19.7 %) (p<0.001) [52].
Three sensitivity analyses confirmed the significant excess
mortality in these persons with a systolic blood pressure below
130 mmHg who were taking two or more antihypertensive
drugs by (1) propensity score-matched subsets, (2) adjustment
for cardiovascular morbidities, and (3) exclusion of persons
treated with antihypertensive drugs who did not have a history
of hypertension. Consistent with this finding, randomized
clinical antihypertensive drug studies have shown a J-shaped
relationship between blood pressure and all-cause death, fatal
and nonfatal stroke, and congestive heart failure in popula-
tions at low and high risk for cardiovascular events [53].

It is very surprising that in these frail very elderly patients
with a systolic blood pressure lower than 130 mmHg who
were receiving two or more antihypertensive drugs (20 % of
the studied group), multiple antihypertensive drugs were con-
tinued [52]. There are few studies to support this approach, as
both overtreatment of hypertension as well as inadequate con-
trol of hypertension may cause adverse clinical outcomes in
frail elderly persons [51]. Until adequate clinical trial data are
available for treatment of hypertension in frail elderly persons,
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it is suggested that the ACC/AHA 2011 expert consensus doc-
ument on hypertension in the elderly [1••] and the other recent
hypertension guidelines [7••, 9••, 10••, 11••, 12••, 13••, 14••]
with the exception of JNC 8 [8••] be followed.

Conclusions

On the basis of the available data including both clinical trials
and observational studies, management of hypertension in the
elderly should adhere to the ACC/AHA 2011 expert consen-
sus document on hypertension in the elderly which recom-
mends that the systolic blood pressure be lowered to below
140 mmHg in persons aged 60 to 79 years and to 140 to
145 mmHg if tolerated in persons aged 80 years and older
[1••]. However, it should be emphasized that randomized clin-
ical trial data are not available on treatment of hypertension in
frail elderly persons [51]. In addition, as randomized clinical
antihypertensive drug studies have shown a J-shaped relation-
ship between both systolic and diastolic blood pressure and
all-cause death, fatal and nonfatal stroke, and congestive heart
failure in populations at low and high risk for cardiovascular
events [53], treatment should not aim to achieve systolic blood
pressure targets approaching 120 mmHg in older patients.
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