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Abstract

Prevalence of hypertension increases with advanced age; however, its awareness and control frequencies are
still low. A variety of factors including physiological changes due to aging contribute to the increase in prevalence of
hypertension in geriatric age group. Adverse outcomes of hypertension are much more frequent in older adults.
Besides from end organ damage hypertension is linked to several geriatric syndromes namely dementia, falls, and
quality of life. Diagnoses, treatment, follow up, and blood pressures goals differ in older adults and this geriatric age
group needs special consideration while managing hypertension. Hypertension should be treated in older adults, but
with caution and appropriate medication. The catch-phrase “Start low, go slow, but go!” should be applied for this
age group. This review focuses on the special issues of hypertension in the older population.
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Introduction
Hypertension is the most important and most common modifiable

risk factor for cardiovascular disease (CVD), also the leading cause of
mortality among adults worldwide [1-3]. Prevalence of hypertension is
high reaching up to 30-45% in the general population [4]. With aging
the prevalence increases, affecting nearly 2/3 of men and ¾ of women
by age 75 years [5]. This is also same for Turkey, Patent Study revealed
that the prevalence of hypertension in Turkey was 31.8% and increases
to 75.1% in people aged 65 years and older [6]. Data from
Framingham Heart Study identified that among men and women who
were free of hypertension at age 55 years, their residual lifetime risk of
developing hypertension is 93% and 91% at age 80 years, respectively
[7]. Although the prevalence is high, awareness and control is
extremely low [8-11]. National Health and Nutrition Examination
Survey (NHANES) cycles from 1988 to 2008 were analyzed for the
characteristics in hypertensive older patients (≥60 years of age)
compared with younger patients (18 to 39 years of age in 2007 to
2008), older patients were more likely to be aware (84% Vs 66%); more
likely to be treated (80% Vs 50%); less likely to have controlled blood
pressure (64% Vs 82%) [12]. Our national data showed similar
frequencies. Awareness of hypertension in Turkish geriatric patients
was found to be 88.9% and only 20.9% were under control [13].
According to a report from NHANES (1988- 2010) regarding US
adults 80 years and older, the hypertension prevalence increased from
69.2% in 1988-1994 to 76.5% in 2005-2010. Awareness and treatment
of hypertension also increased over time. Controlled hypertension
among those treated, also increased from 30.4% in 1988-1994 to 53.1%
in 2005-2010 [11] Controlling hypertension reduces incidence of
cardiovascular events and heart failure by 20% to 25%, stroke by 30%
to 40% and decreases mortality [14-18].

Definition and Classification of Hypertension
The conventional definition of hypertension is a systolic blood

pressure (SBP) greater than 140 mmHg or a diastolic blood pressure
(DBP) greater than 90 mmHg based upon three or more
measurements at two or more visits [19,20]. According to 2014
ASH /ISH guidelines, for patients aged 80 years or older a SBP up to
150 mmHg is regarded as acceptable [21]. The classification of
hypertension is the same as suggested in 2003 seventh Joint National
Committee and reaffirmed by ASH/ISH in 2014 [19,21] For patients
with a SBP between 120-139 mmHg, or a DBP between 80-89 mmHg,
the term prehypertension is used. Stage 1 hypertension refers to a SBP
between 140-159 mm Hg or a DBP between 90-99 mmHg. Stage 2
hypertension refers to a SBP ≥160 mm Hg or a DBP≥100 mm Hg
(Table 1). In ESC/ESH 2007 and 2013 a different classification was
accepted as seen in Table 2 [4,22].

Category Blood Pressure (mmHg)

Normal <120/80

Prehypertension 120-139/80-89

Hypertension ≥140/90

Stage1 140-159/90-99

Stage 2 ≥160/100

Table 1: Blood pressure classification. Note: Adapted from ASH/ISH
and JNC-8 (20).

Category Systolic Diastolic

Optimal <120 and <80

Normal 120-129 and/or 80-84

High normal 130-139 and/or 85-89

Grade 1 hypertension 140-159 and/or 90-99
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Grade 2 hypertension 160-179 and/or 100-109

Grade 3 hypertension ≥180 and/or ≥110

Isolated systolic hypertension ≥140 and <90

Table 2: Definitions and classification of office blood pressure levels
(mmHg). Note: Adapted from ESC/ESH (4).

Pathophysiology of Hypertension and its Association
with Age Related Changes

Regardless of age, the cause of primary (essential) hypertension is
not well known. A variety of factors have been implicated, including
lifestyle factors such as obesity, being sedentary, consuming excess
sodium. Some genetically determined factors are associated with
hypertension such as increased activity of renin-angiotensin-
aldosterone system and sympathetic nervous system, and succeptibility
to the effects of dietary salt on blood pressure [21]. Several other age
related functional and structural changes could contribute to age
associated increase in blood pressure. These changes include the
stiffennig of arterial wall, decreased vascular compliance of great
arteries, and increased systemic vascular resistance [23]. Endothelial
dysfunction together with fibrosis impairs vasodilation and increases
arterial stiffness. These changes lead to an increase of arterial wave
reflections resulting in mismatch between aortic diameter and blood
flow [24]. As a result, systolic blood pressure rises and due to
diminished arterial compliance diastolic blood pressure falls, and pulse
pressure increases in older patients [6,8,25,26].

The regulation of vascular resistance is also affected by autonomic
nervous system. Sympathetic nervous system activitiy increases with
aging. Plasma norepinephrine levels have been demonstrated to be
higher in older patients. Baroreceptor sensitivity is also decreased by
aging. These changes contribute to age related increase in
hypertension prevelance.

Another mechanism contributing to the elevation of blood pressure
in older adults is increased salt sensitivity [27]. Age related decline in
renal function leads to inability to excrete dietary sodium load.
Sodium potasium adenosine triphosphatese pump activity also
decreases, leading to an increased intracellular calcium concentration
resulting in vasoconstriction and increased vascular resistance. Age
related changes in renin- angiotensin-aldosterone system, low plasma
renin levels and high aldosterone levels in older adults also contribute
to salt sensitivity and elevated blood pressure [24].

Special Issues Regarding Hypertension in Older Adults
There are some issues that should be considered while diagnosing,

treating, and monitoring hypertension in older adults. Isolated systolic
hypertension, white coat hypertension, orthostatic hypotension,
pseudohypertension, and resistant hypertension are common in older
adults. As atherosclerosis increases with age, renovascular
hypertension is also an important problem that should not be
overlooked in geriatric patients.

Besides these special types of hypertension, there are some other
issues that should be kept in mind while treating and following up a
geriatric patient with hypertension. Excessive hypotensive response
can occur after administrating antihypertensive drugs in older adults.
Therefore, the catch-phrase “start low go slow” should be kept in mind

while initiating medications. Besides, isometric exercise and other
stressors may cause excessive hypertensive response in older adults.

Another important issue regarding hypertension and older adults is
the adverse outcomes of hypertension. Most important adverse
outcome is end organ damage, which is known to be more frequent in
older adults than the younger ones. Risk of stroke, myocardial
infarction, left ventricular hypertrophy, heart failure, atrial fibrillation,
peripheral artery disease, chronic kidney disease, ophthalmologic
complications of hypertension, and even sudden cardiac death
increases in geriatric patients. Cardiovascular disease risk is 3-4 fold in
hypertensive elderly than younger adults. Decline in quality of life is
much more evident in older adults. Another important consequence of
hypertension from a geriatrician point of view is cognitive decline.
Middle age uncontrolled hypertension is a well-known risk factor for
cognitive dysfunction in later life. Hypertension is a risk factor for
mild cognitive impairment, vascular dementia, and Alzheimer’s
disease [19,28-35].

Isolated systolic hypertension
Isolated systolic hypertension (ISH) is defined as a SBP≥140 mm

Hg with a DBP<90 mm Hg [20,36]. ISH accounts for 60% to 80% of
hypertension in older adults, as age getting older, the prevalence of
ISH increases [8,26,36-38]. SBP is the most important determinant of
the cardiovascular risk in older adults. ISH is associated with a two- to
fourfold increase in the risk of myocardial infarction, stroke, and death
due to cardiovascular disease [39-41] In several clinical trials, the
importance of treating ISH has been demonstrated. In the Systolic
Hypertension in the Elderly Program (SHEP) trial, for example,
including 4376 patient with a mean age of 72, the baseline blood
pressure was 170/77 mm Hg. The attained mean blood pressure was
143/68 with chlorthalidone therapy. Despite the low attained DBP in
the treatment group, the incidence of stroke was significantly lower
[42] However, when DBP falls below 60 mm Hg, adverse
cardiovascular events significantly increased in older patients [43].
Similarly in the INVEST trail, an increased risk of myocardial
infarction was demonstrated at DBP below 70 mmHg [44]. In the
Roterdam study the risk of stroke increased at DBP below 65 mmHg
[45]. These worse outcomes in elderly patients could be attributed to
inability to maintain perfusion of vital organs, such as heart and brain
at low diastolic pressures. When treating ISH, a minimum DBP of 60
mm Hg overall or perhaps 65 mm Hg in elderly patients with known
coronary artery disease is suggested, unless the symptoms of
hypoperfusion occur at higher diastolic pressures.

White coat hypertension
White coat hypertension (WCH) or isolated office hypertension is

defined as increased blood pressure at doctor’s office while repeatedly
normal at home (19,21). This situation is common in geriatric
patients. In a report, 72.1% of elderly patients having office blood
pressure ≥140/90 mm Hg diagnosed as WCH after ambulatory blood
pressure monitoring (ABPM) [46]. WCH should be diagnosed to
avoid overtreatment. ABPM should be considered to diagnose WCH,
daytime average ambulatory blood pressure should be <135/85 mm
Hg when office blood pressure is ≥140/90 mm Hg. As WCH does not
cause morbidity and mortality and treatment of WCH has not shown
any benefit in Syst-Eur study, it is important to detect WCH in order
to avoid polypharmacy and inapproppriate drug use in older adults
[47].
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Orthostatic hypotension
Orthostatic hypotension (OH) is defined as a sustained drop in SBP

(>20 mmHg) or DBP (>10 mm Hg) within 3 minutes of standing up.
OH is common in geriatric patients because of autonomic
dysfunction, diminished baroreceptor sensitivity, and reduced heart
rate responsiveness to postural changes. The prevalence is high
reaching up to 20% in the elderly [48]. OH could be precipited by
antihypertensive medications, especially alpha blockers and diuretics
are more likely to cause OH. Silent cerebral ischemia may ocur due to
OH. Syncope and falls result when OH impairs cerebral perfusion. OH
is one of the most frequent causes of falls in older adults. OH also
increases cardiovascular complications and mortality in geriatric
patients [49,50].

Pseudohypertension
Pseudohypertension is defined as a falsely increased SBP which is a

result of markedly sclerotic arteries that do not collapse during
inflation of the blood pressure cuff [50]. Because of age associated
vascular changes and atherosclerosis, SBP may be falsely measured as
elevated, which is called pseudohypertension. These patients may be
wrongly diagnosed as having resistant hypertension. Therefore, in
older patients with resistant hypertension but no end organ damage,
pseudohypertension should be considered. Intraarterial blood pressure
measurements may be required for correct diagnosis.

Resistant hypertension
Resistant hypertension is defined as failue to control blood pressure

in patients taking full doses of appropriate three drugs including a
diuretic [19]. It is a common problem in older adults mostly due to
poor adherence to medications or usage of drugs that interfere with
blood pressure control such as non-steroidal antiinflammatory drugs,
steroids, and some antidepressants (eg. venlafaxine).

Approach to Antihypertensive Treatment and
Therapeutic Goals in Older Adults

Randomised controlled trials have shown that treating hypertension
in older adults show similar benefits as younger adults. Studies
examining older hypertensive adults have demonstrated that stroke,
cardiovascular events, and mortality rate decrease in the treatment
arm [42,47,51-55]. Syst-Eur study also showed that cumulative rate of
dementia decreased by 55% in the treatment arm [56]. HYVET study
showed a reduction in fatal and nonfatal stroke, mortality, and
cardiovascular mortality in the oldest old (aged 80 years and over)
[15]. A meta-analysis showed that benefits of reducing blood pressure
are similar between older and younger adults in terms of major
cardiovascular events, and there was no difference between different
antihypertensives [17]. Therefore, hypertension should be treated
regardless of age even in the oldest old. However, it is important to
remember that blood pressure goals should not be as strict as in
younger patients.

The blood pressure goal is lower than 140/90 mm Hg in patients
younger then 60 years, and it is lower than 150/90 mm Hg in patients
aged 60 years and older [20]. In ESC/ESH guidelines the threshold for
starting therapy is suggested as ≥160/90 mm Hg, blood pressure goal is
suggested as SBP between 140-149 mm Hg, DBP <90 mm Hg [4]
However, in ASH/ISH guidelines, for patients aged 60 to 80 years
without diabetes and chronic kidney disease, the threshold for starting

treatment is given as 140/90 mm Hg, for patients older than 80 years
the threshold for treatment is accepted as 150/90 mm Hg [21]. The
JNC 8 did not suggest lowering SBP below 140mmHg, but, if lower
systolic blood pressure levels are achived wihout adverse effects then
pharmacologic treatment does not need to be adjusted [20]. In elderly
diabetic and chronic kidney disease patients, the blood pressure goal is
less than 140/90 mm Hg [20,25,27]. However, in ESC/ESH guidelines
blood pressure goal for elderly patients with diabetes and renal disease
is suggested as <140/85 mm Hg. In the light of these three guidelines
published within one year, it is appropriate to target <150/90 mm Hg
as blood pressure goal in older adults. Diastolic blood pressure should
not be reduced to levels below 60 mm Hg, or in patients with known
coronary artery disease, below 65 mm Hg, and in patients over than 80
years of age below 70 mmHg [43,57-60]. Systolic blood pressure
should not be reduced below 140 mmHg in the oldest old (>80 years of
age). In isolated systolic hypertension, SBP goal is less than 150 mm
Hg, but in tolarable patients, lowering SBP less than 140 mm Hg could
be tried. “J” curve in hypertension should always be kept in mind while
treating older patients and blood pressure goals should be increased
according to the guidelines.

All patients should undergo nonpharmacologic interventions, such
as weight reduction, low sodium diet, moderate exercise, limiting
alcohol comsumption and smoking cessation [19,60-62]. Life style
modifications are the key point of controlling hypertension. As
polypharmacy is a common problem in older adults usage of drugs
that may cause an increase in blood pressure should be asked (eg; non-
steroidal anti-inflammatory drugs, decongestants, some
antidepressants like venlafaxin, and glucocorticoids). In patients who
fail to reach the blood pressure goals with lifestyle modifications,
pharmacologic therapy should be initiated and nonpharmacologic
therapies should be continued. The clinicians need to be cautious
when treating hypertensive elderly patients, because most of older
patients have concomitant comorbidities, they are at risk for
polypharmacy, drug-drug interactions, and they are prone to drug side
effects such as ortostatic hypotension and electrolyte abnormalities. In
patients with stage 1 hypertension it is suggested to start with one
drug, begin with low dose (approximately one half of those in younger
patients) and increase slowly to a maximum tolerated dose. If blood
pressure goal is not met with a single drug, consider to add new drugs
from different classes. In patients with stage 2 hypertension or when
baseline blood pressure is higher than 20/10 mmHg of the targeted
blood pressure, drug treatment should be considered after the
diagnosis with 2 drug regimens but should be used cautiously in older
adults due to risk of OH [4,21]. Three drug regimens initiaing at the
same time is not recommended in older adults; however, three or four
drug combinations can be administered gradually during follow up.
The blood pressure should be lowered gradually over a period of weeks
to months in older patients [4,15,63]. Decreasing blood pressure may
not be beneficial for frail elderly, so clinicians should be more cautious
in case of frailty [64].

Choice of Drug Therapy
The most important aim in hypertension treatment in older adults

is lowering blood pressure to the targeted levels compatible with age.
The benefits of treating hypertension are seen regardless of the choice
of drug. There are several classes of antihypertensive drugs. In older
patients, medications that are most likely to produce side effects
should be avoided, such as centrally acting alfa agonists (clonidine and
α-methyldopa) and direct vasodilators (hydralazine and minoxidil). In
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single agent therapy, as a general statement, the level of blood pressure
reduction achieved is more important than which drug is used
[4,17,65]. Choice of drugs is influenced by age, ethnicity, and other
coexisting comorbidities such as diabetes, coronary disease, heart
failure, and chronic kidney disease. ACCF/AHA 2011 Expert
Consensus Document on Hypertension in the Elderly recommends
ACEI, ARB, CCB, diuretic, or combination as firstline therapy of
hypertension in geriatric patients [60]. The AHA/ISH guidelines
recommend thiazide diuretics or calcium channel blockers (CCB) as
first line medications for patients older than 60 years. If second drug is
needed, angiotensine conveting enzyme inhibitors or angiotensin
receptor blockers (ACEI or ARB) are recommended. If third drug is
needed, a combination of CCB+ACEI or ARB+thiazide diuretic is
recommended [21]. The JNC8 recommends that, one of the three drug
classes (thiazid diuretic, CCB, ACEI /ARB) could be used as initial
therapy in nonblack general elderly population including diabetics. In
black elderly patients a thiazide diuretic or CCB is suggested as initial
therapy including the diabetics [20]. ESH/ESC suggest that, initial
therapy should consist either a CCB or a thiazide diuretic and
combination therapy can consist any two drugs from thiazid diuretic,
CCB or ACEI /ARB [4]. β-blockers are not recommended as initial
treatment, in the absence of compelling indications (previous
myocardial infarction, angina pectoris, heart failure, or aortic
aneurysm. In LIFE study use of a β-blocker resulted in worse
outcomes than use of an ARB [66]. α-blockers are not recommended
as initial therapy. In one study an α-blocker resulted in worse
outcomes then a diuretic as initial therapy [67]. Besides, α-blockers are
less preferred in the elderly because of their side effects such as OH
and increased risk for falls, but they could be useful in treating
resistant hypertension in combination with other agents and in
treating benign prostatic hypertrophy.

Drug Classes

Thiazide-type diuretics
The majority of randomized controlled trials have used a tiazide-

type diuretic in the treatment arm and there is sufficient data
demonstrating their effectiveness in older patients. In ALLHAT trial,
chlorthalidone arm was associated with fewer cardivascular
complications than amlodipine and lisinopril. At five year follow-up,
the incidence of fatal coronary heart disease and nonfatal myocardial
infarction was the same for all three agents [68]. In SHEP trial, older
adults with isolated systolic hypertension were assigned to
chlorthalidone therapy or placebo as initial treatment. The incidence
of stroke and cardiac events were lower in the treatment grup [42]. In
MRC trail, elderly hypertensive patients were assigned to three groups;
hyrochlorothiazide plus amloride or atenolol or placebo.
Hydrochlorthiazide plus amloride group resulted in decreased
incidence of stroke and all cardiovascular events [69]. Chlorthalidone
has more powerful effects on blood pressure than hydrochlorothiazide
at same doses. The most common adverse effects are metabolic
(hypokalemia, hyperuricemia, and impaired glucose intolerance).
Hyperuricemia should especially be checked during follow-up as uric
acid levels may also increase as a physiological change in aging, and
high levels can precipitate gout arthritis which is common at this age
group. Furthermore, hyperuricemia is a predictor of cardiovascular
events in hypertensive elderly. These side effects can be reduced at low
doses. Combination of thiazide type diuretics with renin angiotensine
system (RAS) blockers or potasium sparing diuretics helps to maintain
normal potasium levels.Indapamid is a good choice of diuretic in the

oldest old in the light of the results of HYVET study. It is efficient and
shows less metabolic side effects, so it is safe and effective in older
adults.

Calcium channel blockers
Although the two main types of CCBs have been demonstrated to

treat hypertension effectively in older adults, long acting
dihydropyridines such as amlodipine, nifedipine, and nitrendipine are
most widely studied in trails [47,53,68]. CCBs are the first choice in
isolated systolic hypertension together with diuretics. In the
ACCOMPLISH trail, elderly patients with high cardiovascular risk,
were assigned to combination therapy with benazepril plus amlodipine
or hydrochlorothiazide. Combination of benazepril plus amlodipine
provided a reduction in cardiovcular events, although attained blood
pressure meassurements were similar in two groups. The protective
effect against stroke with CCBs is demonstrated in two trails
[47,53,68]. The most common side effect of CCBs are peripheral
edema which can be attenuated by combination of RAS blockers;
headache, bradycardia, and constipation. Also they have negative
inotropic effect on heart; especially nondihydropiridine CCBs should
be avoided in patients with heart failure, amlodipine was proved to be
safe in patients with heart failure. Nondihydropiridine CCBs could be
preferred in patients with atrial fibrillation who can not tolerate β-
blockers, but these two classes should not be combined because they
may induce heart block.

Angiotensin-converting Enzyme Inhibitors (ACEI) and
Angiotensin Receptor Blockers (ARB)

These agents are alternative choices for initial therapy or preferred
as second line agents, in combination with thiazide diuretics or CCBs.
In ACCOMPLISH study, combination of an ACEI plus a CCB resulted
in beter cardiovascular outcomes in the elderly. In HYVET trial,
patients aged 80 years and older were assigned to placebo and
indapamid as initial therapy, and perindopril and matched placebo
was added if target blood pressure <150/ 80 mm Hg was not met. At
two years, death from stroke and from all causes was reduced in the
active treatment group. In ALLHAT trial, lisinopril had worse
cardiovascular outcomes than chlorthalidone, partly due to lower
attained blood pressure with chlorthalidone. Some specific indications
for these agents are heart failure, prior myocardial infarction, left
ventricular hypertrophy, chronic kidney disease, proteinuria, and
diabetes melltus. Many elderly hypertensive patients have these
indications. Chronic cough is the main side effect; angioedema is
uncommon but potentially dangerous. ARBs do not cause cough, less
likely to cause angioedema. Hyperkalemia and an increase in serum
creatinin may occur but these side effects are reversible when dose is
reduced or drug therapy is discontinued. As geriatric patients are
prone to electrolyte disturbances, hyperkalemia should especially be
checked during follow-ups. In patients with bilateral renal artery
stenosis these agents are contraindicated, because they may worsen
renal functions. ACEI and ARB combination is not recommended in
older adults, because of increased adverse effects on renal functions
[15,53,68].

Beta blockers
β-blockers reduce heart rate and cardiac output, also decrease renin

release. So they are effective in patients with high plasma renin activity
such as younger patients. However, they are not the first choice for
treatment of hypertension in older adults, unless there is a compeling
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indication. Antihypertensive properties of all β-blockers may be
similar but pharmacologic properties and side effects are different
within the class. Vasodilator β-blockers carvedilol and nebivolol, have
no adverse effect on glucose and lipid metabolism. However, they are
more advantageous in heart failure than in hypertension. β-blockers
have some cardioprotective effects in patients with stable congestive
heart failure and previous myocardial infarction. In the absence of
compeling indications (heart failure, previous MI, angina pectoris,
atrial fibrillation, and aortic aneurysm), β-blockers are not
recommended as initial therapy [4,60]. They are inferior, compared to
other drugs in prevention of stroke, especially atenolol [70].

Conclusion
The primary goal of treating hypertension is to reduce

cardiovascular morbidity and mortality. Several randomized clinical
trials in elderly patients have clearly and consistently demonstrated
benefit of antihypertensive therapy in patients even as old as >85 years
of age. “However, the patients in these trails were relatively healthy.
There is limited evidence available in managing frail elderly
hypertensive patients, but some studies suggest that frail older adults
have beter outcomes with higher blood pressures (SBP>140 mm Hg
even SBP >160 mm Hg) [71-74]. Therefore, blood pressure goals
should be set according to the patients’ age and functional status.
Limitations of current approach to hypertension in geriatric patients
are due to lack of evidence especially in the oldest old and frail older
people. In clinical trials the geriatric patients aged 85 years and over
and frail older adults are usually excluded. Further clinical studies
examining these populations are needed to achive better
understanding for this special group. Geriatric patients should be
monitored throughout treatment, for adverse drug events, orthostatic
hypotension which may cause falls, syncope, and even death. As a
general statement ‘start low, go slow, but go!’ should be applied for
older adults. Hypertension is not normal for elderly and should be
treated, but with caution and appropriate medication schedules. Beers
criteria, START and STOPP criteria can be used to avoid
inappropriate drug usage in geriatric patients [75,76].
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