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IMPORTANCE Hypertension treatment is beneficial for most hypertensive patients. The
benefits for patients who are very old and frail, especially those taking numerous
medications, are less certain.

OBJECTIVE To provide recommendations for the evaluation and treatment of hypertension
among patients aged 80 years and older.

EVIDENCE ACQUISITION MEDLINE, PubMed Central, and the Cochrane Database of
Systematic Reviews were searched from inception through April 2015, with an emphasis on
2010-2015. Manual cross-referencing of review articles and meta-analyses was also
performed to identify randomized controlled trials (RCTs) examining antihypertensive use in
octogenarians. The search strategy included the following Medical Subject Headings:
hypertension or high blood pressure and trials and oldest old or very old or very elderly.

FINDINGS Six post hoc analyses of the previously published Hypertension in the Very Elderly
Trial (HYVET) met the inclusion criteria. In the only placebo-controlled RCT on hypertension
management in patients older than 80 years (HYVET; N = 3845), the treatment was
associated with lower total mortality and key cardiovascular end points but the effect on
stroke (fatal and nonfatal), which was the primary outcome, failed to reach the significance
level (P = .06). Post hoc analyses of HYVET suggested that active hypertension treatment in
very elderly patients was beneficial by reducing blood pressure in individuals with white coat
hypertension, showed moderate benefits of the active treatment for cognition, a possible
effect for fractures prevention, and sustained differences in reductions of total mortality and
cardiovascular mortality in those receiving active treatment. However, patients were
community dwelling and less disabled than individuals of the same age in general.

CONCLUSIONS AND RELEVANCE Hypertensive patients who are healthy, functionally
independent, and aged 80 years and older should be treated according to current
recommendations for people older than 65 years. There is insufficient evidence regarding the
benefits of hypertension treatment for frail polymedicated octogenarians, for whom
treatment should be individualized.
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H igh systolic blood pressure (SBP) is caused by arterial
stiffness1,2 that develops during the aging process. Be-
cause increases in SBP and pulse pressure were formerly

considered to be part of normal aging, it was thought that hyper-
tension in elderly patients did not require treatment. However, older
patients with high SBP and high pulse pressure, vs older patients
without, have greater cardiovascular morbidity and mortality1-3 and
exhibit a higher prevalence of other age-related diseases,4,5 loss of
autonomy, and shorter life expectancy.6,7 However, this associa-
tion between high SBP, morbidity, and mortality is not observed in
very old frail individuals with muliple morbidities. Older patients with
multiple morbidities, frailty, and low SBP may have malnutrition
and/or comorbidities (such as heart failure, neurological disorders)
that are associated with poor prognosis. Most evidence regarding
the risks of hypertension and the benefits from its treatment are ex-
trapolated from the study evidence of younger populations and in
select groups of robust older individuals.3

We reviewed the evidence supporting blood pressure treat-
ment in patients who were very old and frail. We also reviewed the
literature for comprehensive geriatric assessment and its effect on
polypharmacy as it relates to the use of statins, anticoagulants, and
antidiabetic drugs in older patients.

Methods
The current review emphasizes the management of hypertension
in individuals 80 years and older. Although this age threshold is ar-
bitrary, our choice of selecting it is based on 4 considerations: (1) the
proportion of the population older than 80 years is expanding faster
than any other segment8,9; (2) life expectancy at the age of 80 has
increased by 50% between 1970 and 20109; (3) there is scant evi-
dence regarding the management of hypertension in this age group;
and (4) the prevalence of age-related diseases, frailty, and loss of au-
tonomy greatly increases after 80 years of age (Box). Our principal
aim is to review these uncertainties in the management of hyper-
tension in complex geriatric patients with too high or too low blood
pressure levels, various degrees of comorbidity, frailty, polyphar-
macy, and loss of autonomy.

Search Strategy
MEDLINE, PubMed Central, and the Cochrane Database of System-
atic Reviews were searched. In addition, manual cross-referencing
of review articles and meta-analyses was also used to identify ran-
domized controlled trials (RCTs) examining antihypertensive use in
octogenarians. Randomized, controlled clinical trials were in-
cluded if they were published up to the end of April 2015 and the
language of publication was English. We focused our search on 2010-
2015. Before 2010 only 1 RCT, the Hypertension in the Very Elderly
Trial (HYVET), had been published.

Study Selection Criteria
Efficacy measures, number of patients, and percentage of respond-
ers had to be mentioned. To be included in this review, studies had
to report randomization of patients, having a placebo or active com-
parator control group, study duration of 4 weeks or longer, and in-
clusion of patients aged 80 years and older with diagnosis of hyper-
tension.

The search strategy included the following Medical Subject
Headings: hypertension or high blood pressure and trials and oldest
old or very old or very elderly.

Results
Treating Hypertension in Adults Older Than 80 Years
Between 2010 and 2015, there were 6 post hoc analyses from the
2008 HYVET study.16-22 HYVET is the only placebo-controlled RCT
on hypertension management in community-dwelling patients older
than 80 years. In HYVET, 3845 patients from Europe, China, Aus-
tralasia, and Tunisia who were 80 years or older and had a chronic
SBP of 160 mm Hg or greater were randomly assigned to receive
either the diuretic indapamide or matching placebo. The angiotensin-
converting enzyme (ACE) inhibitor perindopril, or matching pla-
cebo, was added, if necessary, to achieve the target blood pressure
of 150/80 mm Hg.16

In HYVET, the intention-to treat analysis showed that active
treatment was associated with a 30% nonsignificant reduction in
the primary outcome of fatal or nonfatal stroke (95% CI, −1% to 51%;
P = .06), a 39% reduction in the rate of death from stroke (95% CI,
1% to 62%; P = .05), a 21% reduction in the rate of death from any
cause (95% CI, 4% to 35%; P = .02), a 23% reduction in the rate of
death from cardiovascular causes (95% CI, −1% to 40%; P = .06),
and a 64% reduction in the rate of heart failure (95% CI, 42% to 78%;
P < .001).16 However, the primary outcome of reduced fatal or non-
fatal stroke by hypertension treatment in very elderly patients was
not statistically significant. HYVET was terminated early and as a re-
sult, underpowered. The trial was stopped early because results from

Box. Frailty: Concept and Clinical Assessment

Frailty is the increased susceptibility to adverse outcomes resulting
from diminished reserve and resistance to stressors; this is caused
by degradation in physiological systems that accumulate with age

The prevalence of frailty substantially increases after the age of
80 years and is much higher among nursing home residents; this is
partly due to age-related diseases such as heart failure, stroke,
sarcopenia, arthritis, osteoporosis, fear of falling, confusion, cogni-
tive decline, depression, incontinence, chronic pain, and iatrogenic
complications

Frailty is assessed with a 2-step approach:
1. Simple and rapid (<10 minutes) assessment10 with one of the
following tools: the Fried Frailty Scale11 (frail if presence of �3
of the following: weight loss, exhaustion, weakness, decreased
gait speed, diminished physical activity), gait speed,12 the
Geriatric 8 (G8),13 the Groningen Frailty Indicator,6 or the
SHARE-FI75+14 scale

2. Patients found to be at risk for frailty in the previous step 1
should undergo comprehensive geriatric assessment15

Detection of frailty by comprehensive geriatric assessment is
useful in order to

1. Evaluate the risks for functional decline, morbidity and
mortality

2. Determine the risks and benefits for proposed treatments
based on a patient’s physiologic capacity rather than on age
alone

3. Propose specific actions to slow loss of autonomy
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a second interim analysis found an unexpected decrease in all-
cause mortality (a secondary outcome) in the hypertension-
treated group (relative risk [RR], 0.76 [95% CI, 0.62-0.93]; P = .007).
This interim analysis also showed that stroke rates were reduced in
the active treatment group (RR, 0.59 [95% CI, 0.40-0.88];
P = .009).23 However, because the trial was terminated early, the
study is underpowered to yield information about its many second-
ary outcomes.

Post hoc analyses of HYVET suggested that active hyperten-
sion treatment in very elderly patients was beneficial by reducing
blood pressure in individuals with white coat hypertension17 and was
able to reduce pulse pressure.18 Other post hoc analyses of HYVET
showed moderate benefits in the active treatment group for
cognition19 and a possible effect for fractures prevention.20 A 1-year
open-label extension of HYVET showed sustained differences in re-
ductions of total mortality and cardiovascular mortality in the ac-
tive treatment group.21

HYVET had several important limitations. First, the trial was
negative for its primary outcome of stroke. Second, only patients with
SBP greater than 160 mm Hg were enrolled. Treating SBP in the 140
to 160-mm Hg range is beneficial for younger patients (<60 years).
It is not known if there is a benefit for treating patients older than
80 years in this same SBP range (grade 1 hypertension). European
guidelines recommend treating “younger old” hypertensive pa-
tients (aged 60-80 years)3 for SBP values greater than 140 mm Hg
if the patients are fit. The US JNC 8 guidelines24 propose initiating
treatment when SBP is greater than 150 mm Hg for “old people,” as
defined by age 60 years or older in the general population.

Another limitation is that patients requiring nursing care or hav-
ing severe cardiovascular disease, renal failure, dementia, and other
clinically significant comorbidities were excluded from HYVET, which
was conducted in relatively healthy community-dwelling older pa-
tients who had little comorbidity. No association or greater morbid-
ity and mortality was associated with lower blood pressures in very
old patients with several morbidities and frailty.25-30 In a post hoc
analysis of the Systolic Hypertension in the Elderly Program (SHEP),
the greatest benefits in terms of lowering stroke risk were ob-
served in patients with SBP of less than 150 mm Hg but not in those
with SBP of less than 140 mm Hg.31 These findings might be ex-
plained by low blood pressure in older people being associated with
several comorbidities predisposing to decreased tissue perfusion,
which results in a higher mortality risk. A recent trial showed that
the association between blood pressure and mortality was related
to the frailty marker walking speed: in faster walkers, SBP was posi-
tively correlated with mortality. Among slower walkers, blood pres-
sure was not associated with mortality. In those unable to com-
plete the walk test, blood pressure was negatively associated with
risk of death.29

Polypharmacy and drug-related adverse effects are also major
problems for older patients and may contribute to morbidity, higher
rates of hospitalizations, and mortality.29,30,32,33 An analysis from
HYVET22 showed no firm evidence that frailty modified any potential
benefits of antihypertensive treatment in older patients. Frailty indi-
ces were calculated in approximately two-thirds of the HYVET popu-
lation.AlthoughmanyoftheHYVETpatientshadarelativelyhighfrailty
index, very frail patients with loss of autonomy, significant cognitive
decline, major cardiovascular comorbidities, medications for cardio-
vascular disease, significant orthostatic hypotension, and several other

morbidities were excluded from the study. Outcomes from hyperten-
sion management in these patients are not known.

Other Clinical Trial Results
As shown in the PARTAGE study (Predictive Value of Blood Pres-
sure and Arterial Stiffness in Institutionalized Very Aged Popula-
tion), the benefits of hypertension treatment observed in middle-
aged patients are not necessarily seen in older (�80 years) nursing
home residents34 (ie, the frailest older patients). The aim of the lon-
gitudinal PARTAGE study was to determine the predictive value of
blood pressure and arterial stiffness on overall mortality (primary end
point) and major cardiovascular events in patients older than 80
years who were living in nursing homes. The highest mortality was
observed in patients with SBP of less than 130 mm Hg. The high mor-
tality associated with SBP of less than 130 mm Hg persisted even af-
ter adjusting for confounders such as age, sex, history of previous
cardiovascular disease, comorbidity index (Charlson), cognitive func-
tion, and activities of daily living. A meta-analysis of randomized clini-
cal trials35 comparing an antihypertensive treatment in general to
placebo or no treatment in patients older than 80 years, including
the HYVET pilot and HYVET trial, showed no decrease in total mor-
tality (overall relative mortality risk of 1.06 (95% CI, 0.89-1.25;
P = .54). However, mortality results were heterogeneous and were
best explained by higher mortality in trials in which the intensity of
antihypertensive treatment was higher or the achieved SBP reduc-
tions were greater. However, the authors acknowledged that their
results were not sufficiently robust to conclude that overtreat-
ment and excessive blood pressure lowering increased mortality.35

Paradoxically, a higher SBP was strongly and independently as-
sociated with a lower risk of death.29 A more recent analysis of the
PARTAGE study showed a higher mortality in patients with SBP of
less than 130 mm Hg when patients were treated with 2 or more an-
tihypertensive drugs but not in patients treated with no or 1 antihy-
pertensive drug.36

At present, based on the existing evidence, it remains un-
known whether increased mortality rates in older patients with very
low blood pressure are due to low blood pressure and/or polyphar-
macy, or reflect an overall declining health status.

Blood Pressure Management Guidelines
for People Older Than 80 Years
Most international guidelines (Table 1) recommend treating robust
patients older than 80 years who have SBP greater than 160 mm
Hg to less than 150 mm Hg. However, there are at least 3 unclear as-
pects in these guidelines:

Because older individuals with frailty and multimorbidities are gen-
erally excluded from clinical trials, guideline recommendations based
on those trials may not apply to them.41 Moreover, clinical guide-
lines advocating standardized treatments do not account for com-
plex older patients’ unique symptom presentations, the patients’
view of their clinical state and circumstance, and their individual pref-
erences for care.3,42

Treating each disease an elderly patient may have as a single entity
(ie, the single-disease approach) results in polypharmacy with con-
comitant increased risk of adverse drug events. Polypharmacy should
be considered as a medical condition like any other that has ad-
verse effects and complications.42,43
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Table 1. Blood Pressure Management for People Older Than 80 Years as Recommended by Various National and International Expert Groups

Source

Specific Recommendations No Specific Recommendations for
Patients >80 y, Initial Pharmacological
Treatment for Older PatientsPatients >80 y Frail Patients

Eighth Joint National
Committee (JNC 8),24 2014

None None Age description: ≥60 y
In the general population of patients,
initiate pharmacological treatment for
SBP ≥150 mm Hg and DBP ≥90 mm Hg
Treatment goal: SBP <150 mm Hg and
DBP <90 mm Hg
For patients who are not black:
thiazide-type diuretic, ACE inhibitor,
ARB, or CCB
For black patients: thiazide-type
diuretic or CCB

American Society of
Hypertension and the
International Society of
Hypertension,37 2014

Some recent trials suggest that in patients ≥80
y, achieving an SBP of <150 mm Hg is
associated with strong cardiovascular and
stroke protection, and thus a target of <150/90
mm Hg is now recommended for patients in this
age group (unless these patients have chronic
kidney disease or diabetes, whereby <140/90
mm Hg can be considered)

Age description: 55-80 y
For patients who are not black: age
>60-<80 y; blood pressure goal,
<140/90 mm Hg; CCB or thiazide
diuretic (although ACE inhibitors or
ARBs are also usually effective)
For black patients (African ancestry):
all ages; CCB or thiazide diuretic

European Society of
Hypertension and the
European Society of
Cardiology,3 2013

In individuals >80 y with an initial SBP ≥160
mm Hg, it is recommended to reduce SBP to
150-140 mm Hg if they are in good physical
and mental health condition
Continuation of well-tolerated antihypertensive
treatment should be considered when a treated
individual is >80 y

In frail older patients, it is
recommended to leave decisions about
antihypertensive therapy to the
treating physician and based on
monitoring of the clinical effects of
treatment

Age description is not defined
All hypertensive agents are
recommended and can be used in older
people, although diuretics and calcium
antagonists may be preferred in
treating isolated systolic hypertension

French Society of
Hypertension,38

2014 (2013 guidelines)

When >80 y, it is recommended to target a SBP
<150 mm Hg without orthostatic hypotension
Do not use >3 antihypertensive drugs
Assess cognitive function (using the Mini
Mental State Examination [MMSE])

None Age description not prespecified
Any of the 5 antihypertensive drugs
may be used regardless of age

National Institute for
Health and Care
Excellence,39 2011

Aim for a target clinic blood pressure of
<150/90 mm Hg in patients ≥80 y with treated
hypertension
Offer patients ≥80 y the same antihypertensive
drug treatment as people aged 55-80 y, taking
into account any comorbidities
When using ambulatory or home blood pressure
monitoring to observe response to treatment
(eg, in patients having a “white coat effect” and
those who choose at-home blood pressure
monitoring), aim for a target average blood
pressure during the person's usual waking hours
of <135/85 mm Hg for persons <80 y and
<145/85 mm Hg for persons ≥80 y

None Age description: >55 y
For patients >55 y and for black
patients of African or Caribbean family
origin of any age, offer step 1
antihypertensive treatment
If a CCB is not suitable, (eg, because of
edema, intolerance, or evidence or
high risk of heart failure, offer a
thiazide-like diuretic

American College of
Cardiology Foundation and
the American Heart
Association,40

2011 (expert document)

Individuals with SBP >150 mm Hg are
candidates for antihypertensive drugs with a
target SBP of 140-145 mm Hg if tolerated (ie,
somewhat more conservative target than in
individuals <80 y)
There is less evidence of benefit in patients
approaching 90 y or >90 y
Initiate treatment with a single drug followed
by addition of a second drug if needed;
low-dose thiazides, CCBs, and
renin-angiotensin-aldosterone system blockers
are preferred; concomitant conditions will
often dictate which drugs are appropriate; all
drugs (alone or in rational combinations) may
be used provided that they have a suitable
safety profile and no excessive effect on
orthostatic blood pressure; in starting or
continuing treatment, use precautions even
more stringent than those used in younger
patients; octogenarians should be seen
frequently and the medical history accurately
updated at each visit; standing blood pressure
should always be checked for excessive
orthostatic decline
Although blood pressure values below which
vital organ perfusion is impaired are not known,
SBP <130 mm Hg and DBP <60 mm Hg should
generally be avoided if possible; drug
treatments for concomitant diseases should be
carefully monitored to prevent adverse
interactions with antihypertensive drugs

Drug treatment should not
indiscriminately involve all patients
with hypertension who are >80 y of age
In deciding whether to initiate
treatment, physicians should consider
the general health condition of their
patients
Treatment may be withheld in more
frail or medically compromised
patients

Abbreviations: ACE, angiotensin-converting enzyme; ARB, angiotensin II receptor blockers; CCB, calcium channel blocker; DBP, diastolic blood pressure; SBP,
systolic blood pressure.
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There are no specific recommendations for withdrawing drugs in the
presence of excessively low blood pressure levels. The ESH/ESC
(European Society of Hypertension and the European Society of
Cardiology)3 guidelines recommend continuing treatment “even if
SBP is <140 mm Hg if the individuals are fit and treatment is well tol-
erated.” JNC 8 guidelines24 state that “if pharmacologic treatment
for high blood pressure results in lower achieved SBP (for example,
<140 mm Hg) and treatment is not associated with adverse effects
on health or quality of life, treatment does not need to be adjusted
(Expert Opinion-Grade E)”; ie, there is insufficient evidence or evi-
dence is unclear or conflicting.24 However, this recommendation con-
cerns all patients older than 60 years and may not apply at all to oc-
togenarians with pronounced frailty.

Discussion
Polypharmacy, Altered Drug Metabolism,
and Multimorbidity in Older Patients
Polypharmacy is the concurrent use of multiple drugs. A distinc-
tion can be made between minor (2 drugs) and major (>4 drugs) poly-
pharmacy. Polypharmacy is also described as (1) the use of more
drugs than are clinically indicated or too many inappropriate drugs;
(2) two or more medications to treat the same condition; and (3) the
use of 2 or more drugs of the same therapeutic class. Polyphar-
macy is common among frail older adults. Patients aged 75 to 84
years have the highest number of medications used, (ie, 5-9 drugs
per day in more than 50% of patients).44-46

Drug metabolism differs in older patients, and several features
of the aging process should be considered when prescribing medi-
cations for this population. Pharmacokinetics are different in older
patients and include reduced renal and hepatic clearance of drugs
and an increase in volume of distribution for lipid-soluble drugs. End-
organ responses to drugs at receptor or postreceptor levels are dif-
ferent in old patients and result in altered sensitivity to several drug
classes such as cardiovascular, anticoagulant, and psychotropic
drugs. Likewise, reduced homeostatic mechanisms make older per-
sons more vulnerable to adverse effects (eg, orthostatic hypoten-
sion is more likely to occur at a usual dose of a vasodilating drug in
an older person, based on a slow baroreceptor response).47-51

The appropriateness of medication use can be assessed in a
variety of ways. There are explicit (criteria-based) or implicit ( judg-
ment-based) approaches or a combination of both.52,53 Explicit in-
struments include the Beers list in the United States and the
STOPP/START (Screening Tool of Older People's Prescriptions and
the Screening Tool to Alert to Right Treatment) criteria in Europe.
The Beers list54 identifies 53 potentially inappropriate medications
or medication classes divided into 3 categories: medications to avoid
in general, medications to avoid under certain circumstances, and
medications to be used with caution.54,55 These medication classes
used for treating hypertension are included in the list: central α-ad-
renergic receptor agonists, peripheral α-adrenergic receptor block-
ers, and nondihydropyridine CCBs. In addition, immediate-release
nifedipine and high doses of spironolactone (>25 mg/d) are consid-
ered as inappropriate in older adults.54 STOPP/START, endorsed by
the European Union Geriatric Medicine Society (EUGMS), identify
80 and 34 criteria, respectively, for minimizing inappropriate pre-
scribing and underprescribing in older people.56,57 More than two-

thirds of STOPP/START criteria emphasize avoidance of medica-
tion duplication in pharmacotherapy, avoiding long-term
benzodiazepine use, rational application of cardiovascular preven-
tion in older patients, treatment of osteoporosis, and initiating an-
ticoagulation in atrial fibrillation.58 These instruments are useful for
identifying problematic medications that might require reconsid-
eration, although these lists cannot substitute for good clinical judg-
ment when treating older patients.

Strategies for Avoiding Overtreatment
Most international guidelines (Table 1) recommend initiating antihy-
pertensive treatment in people older than 80 years who have an SBP
of greater than 160 mm Hg, and targeting to an SBP of less than 150
mm Hg for the more robust patients. The low level of evidence un-
derlying these recommendations is widely emphasized by both na-
tional and international expert groups. The lack of evidence guiding
hypertension treatment for frail patients is especially problematic.

In practice, most hypertensive patients older than 80 years are
treated with more than 1 antihypertensive drug.59-64 International
guidelines generally propose initiating treatment with mono-
therapy or low-dose combination therapies (mostly favoring a CCB
or a thiazide-like diuretic in the absence of a disease-specific com-
pelling indication). These recommendations are in addition to life-
style changes when lifestyle modification is insufficient to control
blood pressure. There is little evidence from controlled studies com-
paring different drug regimens in very old hypertensive patients. Life-
style changes40 including weight reduction, DASH (dietary ap-
proaches to stop hypertension) dietary sodium reduction, physical
activity, and moderate alcohol consumption have little evidence re-
garding their efficacy in improving outcomes for patients older than
80 years. Some of the recommendations regarding lifestyle may not
be appropriate or relevant or may even be detrimental. For ex-
ample, weight reduction alone, without exercise,65,66 might in-
duce muscle mass loss or cause cachexia. Excessive salt reduction
might cause hyponatremia, malnutrition, or orthostatic hypoten-
sion resulting in an increased risk for falls. The existing recommen-
dations for physical activity should be individualized for each older
patient since these recommendations do not distinguish between
younger and older patients and therefore may not be specific enough
and appropriate for very old patients.67 Excessive alcohol intake is
often underestimated in older people and should be discouraged,
not only because of its pressor effect but also because of increased
risk for falls and confusion.

In older patients, in whom polypharmacy (including antihyper-
tensive agents) is a frequent problem, drug-related problems (ad-
verse drug reactions, drug-drug and drug-disease interactions, and
nonadherence) are directly correlated with the number of drugs a pa-
tient is taking and therefore, starting hypertension treatment with a
monotherapy should be pursued first. Table 2 summarizes adverse
effects for the most commonly used antihypertensive medication in
older patients. Combination antihypertensive therapy to control blood
pressure should be considered for older patients only if there is a clear
benefit likely from the combination therapy relative to the risk of the
drugs themselves or by exacerbating polypharmacy.

Before initiating or increasing treatment, blood pressure should
be measured in both sitting and upright positions and confirmed by
self-measurements (mainly for active older patients since in those
living in nursing homes, standard blood pressure measurements and
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self-measurements are very similar)62 or by blood pressure mea-
surements at home to rule out anxiety reactions related to white coat
hypertension. NICE (National Institute for Health and Care Excel-
lence) guidelines39 propose a home blood pressure target of less than
145/85 mm Hg for patients older than 80 years. In contrast, for pa-
tients who are younger than 80 years, the target is 135/85 mm Hg.
In general, patients older than 80 years should not be given more
than 3 hypertensive medications.38

Treatment of hypertension should be reassessed in patients with
declining functional status. Increasing frailty, loss of autonomy, and in-
stitutionalization often lead to a decrease in an individual’s activities,
loss in body weight, and consequently a decrease in blood pressure.
Therefore, an individualized, patient-tailored treatment, one in which
the benefits of the therapy outweigh the risks vs a single disease-
centered approach, should be adopted. Patient preferences, func-
tion, life expectancy, and quality of life should be considered.

Table 2. Adverse Effects Associated With Antihypertensive Drugs

Drug Class Most Common Adverse Effects Special Precautions and Considerations in Frail Older Individuals
Calcium channel blockers

Dihydropyridine calcium channel
blockers

Dizziness, flushing, headache, hypotension,
peripheral edema, tachycardia

Very useful medications for older individuals
Lower limb edema, which is relatively frequent with these drugs, can
be erroneously interpreted as a clinical sign of heart failure; lower limb
edema can contribute to the decrease in social and physical activities
for practical reasons (difficulty walking with shoes)

Nondihydropyridine calcium channel
blockers

Bradycardia, atrioventricular block,
worsening heart failure, constipation
(verapamil), hypotension, fatigue, dyspnea

Second-line selection; diltiazem can also cause lower limb edema
With verapamil, lower limb edema is unusual but constipation may be a
major problem in very old individuals because it can lead to fecal
impaction with nausea, anorexia, delirium, and functional decline
Never associate verapamil with β-blockers

Diuretics

Thiazide Hyponatremia, hypokalemia, hyperglycemia,
hyperuricemia and gout attacks, hypotension,
dehydration

First-line drugs for older individuals; indapamide has been tested in a
randomized controlled trial in patients >80 y
Small doses (up to 25 mg of hydrochlorothiazide) are safe and
well-tolerated

Loop diuretic Hyponatremia, hypokalemia, hypocalcemia,
hypomagnesemia, hypotension, dehydration,
hyperuricemia and gout attacks,
hyperglycemia

Loop diuretics are not indicated for hypertension unless there is a
severe renal insufficiency (estimated creatinine clearance
<30mL/min/1.73 m2)
With hypertension and heart failure combined, loop diuretics can be
used for both diseases, alone or in association with thiazides
For thiazide and loop diuretics: diuretic doses should be titrated
(ie, down-titrated in case of dehydration) according to the patient's
volemic status; the latter may be difficult to assess in very old and frail
individuals (eg, edema due to malnutrition vs fluid overload; a dry
tongue may be multifactorial in this setting); creatinine and electrolyte
monitoring is warranted after each dose change
Association with selective serotonin reuptake inhibitor antidepressants
increases the risk of severe hyponatremia
Think about aggravation of urine incontinence; for this reason,
diuretics may have an effect on the social life of the patient and can
contribute to isolation
Other patients often do not take their treatment if they want to have
outdoor activities

Potassium-sparing diuretics that are
aldosterone antagonists

Hyperkalemia, hyponatremia, and
gastrointestinal disturbances including cramp
and diarrhea; gynecomastia

Aldosterone antagonists should not be given in case of severe renal
insufficiency, estimated creatinine clearance <30mL/min/1.73 m2

or hyperkalemia
Creatinine and electrolyte monitoring is warranted after each dose
change

ACE inhibitors Dry cough, hyperkalemia, rash, angioedema,
hypotension, dizziness, fatigue, acute renal
failure

ACE inhibitors can be useful in very old individuals
Tested in a randomized controlled trial in patients >80 y
Avoid if dehydration is suspected
Do not simultaneously increase diuretics to avoid worsening renal
function

Angiotensin II receptor antagonists Hyperkalemia, rash, angioedema,
hypotension, dizziness, fatigue, acute renal
failure

The same as for ACE inhibitors
Do not combine angiotensin II receptor blockers with ACE inhibitors or
aldosterone antagonists

β-Adrenoreceptor antagonists
(β-blockers)

Bradycardia, heart failure, peripheral
vasoconstriction, bronchospasm, fatigue,
depression, dizziness, confusion,
hypoglycemia, hyperglycemia

Second-line drugs for older individuals with hypertension unless
indicated for cardiovascular disease
Fatigue, which is multifactorial in older patients, can be accentuated
Nightmares, sleep disturbances, depression, and confusion may be
present, especially for the β-blockers crossing the blood-brain barrier
Cardiac conduction problems can also be aggravated
Caution when used in association with acetylcholinesterase inhibitors
(for Alzheimer disease): risk of major bradycardia

α-Adrenoreceptor antagonists
(α-blockers)

Dizziness, fatigue, nausea, urinary
incontinence, orthostatic hypotension,
syncope

Usually not indicated
Risk of hypotension (orthostatic, post-prandial) and syncope

Central α-adrenoreceptor agonists Drowsiness, dry mouth, dizziness,
constipation, depression, anxiety, fatigue,
urinary retention or incontinence, orthostatic
hypotension, confusion, delirium

High risk for delirium and confusion
Depression, which is atypical and very frequent in older patients
(and difficult to diagnose vs cognitive disorders), can be aggravated

Abbreviation: ACE, angiotensin-converting enzyme.
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Tailored Approach: Comprehensive Geriatric Assessment
Comprehensive geriatric assessment (CGA) is a methodology for
providing a global approach to the problems of complex care in
older adults, facilitating the development of a specific customized
care plan for each patient. CGA is defined as a multidimensional,
multidisciplinary process for assessing an older person’s medical
(ie, disease severity, comorbidities, nutritional status, medication
review), psychological (ie, cognitive and mood/depression
testing), social (ie, informal support needs, care resource eligibil-
ity), environmental (ie, home safety, transportation), and func-
tional (ie, mobility, activities of daily living, and instrumental
activities of daily living) capacities. Older people most likely to
benefit range somewhere between the functionally independent
and terminally ill patients or those without residual autonomy, eg,
patients having severe dementia. Although there is no standard
to evaluate each domain, there are a variety of clinical screening
tests for each component68 and comprehensive instruments
including sets of clinical assessment protocols (eg, the interRAI69)
that are applicable to patients at high risk of frailty (Box). Com-
prehensive geriatric assessment is most effective when con-
ducted by a multidisciplinary team, which usually includes a geri-
atrician, a coordinating or specialist nurse, a social worker, a
physiotherapist, an occupational therapist, a psychologist, and
optionally a clinical pharmacist. The geriatrician may direct and
advise a multidisciplinary team in a patient’s treatment, rehabili-
tation, and long-term care plan.70

The medical complexity of older patient care plays an impor-
tant role in the onset of drug-related problems and should always
be considered before prescribing any pharmacological treatment.
CGA facilitates a complete assessment of pharmacotherapy, with the
goal of recognizing and preventing potential drug-related prob-
lems and improving the quality of prescribing. CGA accounts for
issues that may adversely affect a drug’s benefit/risk ratio and
reduce its efficacy. A medication review in the context of a multi-
disciplinary team, in addition to approaching the subject of com-
plex clinical and therapeutic problems of geriatric patients, with a
global review of different domains that includes assessing each pa-
tient’s clinical and functional parameters before tackling the phar-
macological issues, is likely to succeed better than merely review-
ing pharmacotherapy by itself. Moreover, CGA can evaluate the
appropriateness of medication use in complicated cases of older pa-
tients, aligning treatments with clinical guidelines recommenda-
tions, functional (ie, risk of falls) and cognitive impairment (ie, de-
mentia, risk of delirium), geriatric syndromes, and limited life
expectancy.71,72

CGA results in greater diagnostic accuracy, improved func-
tional and mental status, less institutionalization, fewer discharge
medications, and greater satisfaction with care.73 Moreover, sev-
eral studies have assessed the effect of CGA and management on
drug prescribing and drug-related illness, showing a substantial
improvement in medication utilization.74,75 A comprehensive CGA
may help simplify drug prescriptions and help prioritize pharmaco-
logical and health care needs (Figure). These assessments can
help with “de-prescribing” rather than prescribing medications in
older patients who have many comorbid diseases. A practical
approach to de-prescribing consists of the following 5 steps:
(1) identification of all drugs the patient is presently taking and the
indications for each drug; (2) consideration of the overall risk of

drug-induced harm in individual patients in order to decide on the
intensity of de-prescribing; (3) estimation of the potential benefits
and harms of each drug; (4) prioritization of drugs to discontinue
that have the lowest benefit-harm ratio and lowest risk of with-
drawal reactions or disease rebound syndromes; and (5) imple-
mentation of a discontinuation regimen and monitoring the
patient closely for improvement in outcomes or onset of adverse
effects.76

Managing Polypharmacy: Consideration of Other Drugs
Commonly Prescribed to Older Hypertensive Patients
Nonantihypertensive drugs are the most commonly used medica-
tions in hypertensive older patients (ie, statins, antiplatelets, anti-
coagulants, and antidiabetic drugs).

Statins
Statin treatment should not be discontinued on the basis of increas-
ing age only. Statins are generally safe, even in frail older patients.
The decision to discontinue statins should be made by judiciously
taking into account life expectancy, serious adverse effects, and pos-
sible drug interactions. This must be especially considered if a statin
has been prescribed for dyslipidemia in the absence of overt ath-
erosclerotic disease.

The decision to initiate a statin in a patient older than 80 years
should be made on an individual basis and usually for secondary pre-
vention in a patient with arteriosclerotic cardiovascular disease
(ASCVD) and with a life expectancy of more than 5 years.77,78

Figure. Decisional Algorithm for the Management of Hypertensive
Patients Older Than 80 Years

Individual aged ≥80 y with 
systolic BP >160 mm Hg

FrailRobusta

Target systolic BP 130-150 mm Hg Target systolic BP 150 mm Hg

Perform Comprehensive Geriatric 
Assessment, including evaluation of

Functional capacities
Cognitive status
Polypharmacy

Prioritize therapeutic goals

Begin antihypertensive treatment 
with monotherapy at a low dose
Increase dose slowly

If SBP <130 mm Hg or orthostatic 
hypertension occurs

Consider reducing antihypertensive 
treatment, especially if combination 
therapy
Identify and correct other factors, 
including medications that may be 
decreasing BP

Therapeutic approach similar to 
individuals aged 65-75 y

Start with monotherapy
Avoid use of >3 antihypertensive drugs
Always check for orthostatic 
hypotension
Optimize treatment for global 
cardiovascular disease protection

Perform rapid 
assessment for
 frailty (see Box)

a Describes patients who are healthy in general with no or few comorbidities
and functionally independent. SBP indicates systolic blood pressure.
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Aspirin and Other Antiplatelet Drugs
Antiplatelet drugs are indicated for secondary prevention and in hy-
pertensive patients with clinical ASCVD.3,79 Use of aspirin, clopido-
grel, ticagrelol, prasugrel, dipyridamole, cilostazol, or a combina-
tion depends on the nature of the ASCVD and any individual patient’s
clinical presentation (eg, a combination is temporarily warranted af-
ter the implantation of a coronary drug-eluting stent).

There are no age-specific guidelines for antiplatelet therapy. De-
cisions to prescribe antiplatelet medications in elderly patients should
be individualized to account for ASCVD risk, bleeding risk, and kid-
ney function. To decrease the risk of bleeding, it is essential that blood
pressure be well-controlled during antiplatelet therapy. Antiplate-
let drugs are not indicated for primary prevention (ie, patients with-
out ASCVD since the net benefit is minimal).3,80

Anticoagulants
Since hypertensive patients have a very high risk for atrial fibrilla-
tion and embolic stroke, anticoagulants (aspirin is not a substitute)
should be given based on a balanced assessment of stroke vs bleed-
ing risk. This can be done by calculating the CHA2DS2VASc score (con-
gestive heart failure or left ventricular dysfunction, hypertension,
age �75 years [×2], diabetes, stroke [doubled], vascular disease, age
65-74 years, sex category [female]) and the HAS-BLED scores (hy-
pertension, abnormal renal and/or liver function, stroke, bleeding
history or predisposition, labile international normalized ratio [INR],
old age, drugs or alcohol).81

When the risk for stroke in atrial fibrillation is high, anticoagu-
lant is indicated even for frail, older patients who are at risk for falls.
Patients with risk for bleeding, as determined by the HAS-BLED
score, should have those risks minimized but, in general, because
of the devastating consequences of stroke, anticoagulation therapy
is recommended.82 Good blood pressure control (systolic <160 mm
Hg) is very important in patients receiving anticoagulants.

There is limited evidence supporting what medications to use
for anticoagulation. Thus, which medication is best is determined
from an individual patient’s clinical condition. There are currently no
age-specific guidelines for anticoagulation.81,82

Antidiabetic Drugs
Hypertension is frequently accompanied by diabetes,83 a disease
for which adequate control of blood pressure is important but more
difficult to achieve. The association of hypertension with diabetes
increases the risk for orthostatic hypotension, falls, heart and renal
failure, as well as several other cardiovascular complications.

Although treatment with newer antihypertensive drugs in gen-
eral does not influence blood glucose control, certain precautions
should be taken when treating frail older patients with both dis-
eases: β-blockers can mask signs of hypoglycemia; antihyperten-
sive drugs can worsen orthostatic hypotension and diuretics can ex-
acerbate dehydration.

Guidelines for treating patients with diabetes older than 80
years are available but their recommendations are not supported
by the same quality weight of evidence that exists for younger
patients. None of the guidelines specifically address frail
patients.84-87

In older patients, functional status and frailty and the duration
of diabetes are important when establishing glucose and HbA1c goals;
thus patient-tailored treatment regimens are favored. Maintaining

HbA1c above 8% in frail older patients with progressive functional
and/or cognitive decline is recommended by the palliative and thera-
peutic harmonization guideline and any medication provided to
lower the HbA1c below 8% can be stopped.

Clinical Cases: Managing Polypharmacy in Older Patients
These 4 clinical cases illustrate the principles of CGA to reduce poly-
pharmacy.

Case 1

Mrs S is 85 years old, functionally independent, with office blood
pressure of 168/90 mm Hg and no postural hypotension. She has
been treated with a CCB for the last 5 years (10 mg of amlodipine,
once daily); she also has dyslipidemia and asymptomatic carotid ar-
tery stenosis (75%), treated once daily with 40 mg of simvastatin
and 80 mg of aspirin. Her blood pressure is too high and the phar-
macotherapy should be optimized.

Consider Adaptation
To achieve an SBP of less than 150 mm Hg, another antihyperten-
sive drug (eg, a hydrochlorothizide) should be recommended in ad-
dition to the 10 mg of amlodipine. Discontinuation of aspirin could
be considered given that the patient has no clinical ASCVD; aspirin
increases bleeding risk with poorly controlled blood pressure and if
statin treatment has stabilized the plaques for years, aspirin may no
longer provide extra benefit. Aspirin reintroduction could be con-
sidered once blood pressure is better controlled.

Consider Continuation
Statin treatment is recommended given the increased risk of stroke.

Case 2

Mrs A is 85 years old and has hypertension (165/85 mm Hg). She is
functionally dependent, living in a nursing home, with moderate Alz-
heimer-type dementia (Mini Mental State Examination score, 17/
30), depression, type 2 diabetes, osteoporosis, atrial fibrillation, cata-
ract, history of falls, and urinary incontinence; and currently receives
9 chronic drugs: warfarin (dosed depending on international nor-
malized ratio [INR] values), diltiazem (300 mg, once daily), metfor-
min (850 mg, once daily), calcium/vitamin D (1000 mg/880 IU, once
daily), paroxetin (20 mg, once daily), bromazepam (3 mg, once daily),
donepezil (10 mg, once daily), alendronic acid (70 mg, once/
week), and atorvastatin (40 mg, once daily). There is an increased
fall risk and polypharmacy, which includes the use of benzodiaz-
epines, SSRIs, and one antihypertensive drug. Consequently, poly-
pharmacy should be reduced.

Consider Withdrawal
Bromazepam: gradual drug withdrawal should be considered be-
cause of prolonged sedation, confusion, impaired balance, falls.

Paroxetin: drug continuation should be reassessed. To prevent re-
lapse and recurrence in cases of major depression, antidepressants
should be continued for at least 6 months after a good initial re-
sponse is shown. However, the effects of the treatment on geri-
atric outcomes (ie, social, functional, cognitive, comorbidities, mal-
nutrition and falls) should be taken into consideration.

Alendronic acid: drug cessation may be considered if the treat-
ment has continued for 5 years or more because there is little ben-
efit to continue the treatment beyond 5 years.
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Atorvastatin: drug cessation may be considered depending on life
expectancy and the balance between drug indication vs adverse
effects.

Consider Adaptation
Metformin: maintaining an HbA1c level above 8% has been recom-
mended and any medication lowering the HbA1c below 8% can be
stopped.

Consider Continuation
Donepezil should be continued in this patient with mild Alzheimer-
type dementia since this drug can have a substantial positive effect
in individual patients. Change to another preparation (rivastig-
mine, galantamine) or consider withdrawal if the drug is not well tol-
erated. Thus, individual judgment is important and careful supervi-
sion is needed in order to make a decision.

Calcium and vitamin D supplementation: drug continuation is rec-
ommended given its safe profile and positive effects on osteopo-
rosis and falls. Calcium supplementation should be reconsidered if
food intake is considered insufficient.

Warfarin: drug continuation is recommended with the target INR be-
tween 2.0 and 2.5 for optimal stroke prevention, although the ben-
efit/risk ratio (especially increased bleeding risk associated with sub-
optimal INR control) should be repeatedly reassessed.

Diltiazem: drug continuation may be recommended if needed for
blood pressure and rate control. At the same time, a tight blood pres-
sure control may be problematic given the high risk for falls. Clinical
and electrocardiogram control should be considered to detect any
severe bradycardia (<50 bpm) and/or conduction problems.

Case 3

Mr P is 89 years old, without cognitive impairment, with limited mo-
bility due to polyarthritis, and living at home with his wife, who is
10 years younger. He has been treated for hypertension with felo-
dipine (5 mg, once daily) and a combination of bisoprolol and hy-
drochlorothiazide (5 mg/6.25 mg, once daily). Because of stable an-
gina pectoris, he receives isosorbide dinitrate (20 mg, 2 times/
day), aspirin (80 mg, once daily), and simvastatin (40 mg, once daily).
SBP is 125/70 mm Hg when he is in a supine position and 105/65 mm
Hg when upright and he has a history of peptic ulcer disease. Blood
pressure is too low; there is orthostatic hypotension and associ-
ated risk of falls and consecutive fractures.

Consider Withdrawal
Isosorbide dinitrate: nitrate does not improve prognosis in ASCVD
and drug withdrawal should be considered given the additive blood
pressure–lowering effect in combination with bisoprolol, felo-
dipine (both effective in case of stable angina), and hydrochloro-
thiazide, as well as the clinical picture of postural hypotension and
consecutive risk of falls. Whether the patient needs nitrate for an-
gina symptoms is revealed with gradual discontinuation.

Either bisoprolol or felodipine: withdrawal of one of the drugs should
be considered in case the other drug is continued since both drugs are
effective in cases of chronic angina but at the same time, lower blood
pressure in the patient with postural hypotension and risk of falls.

Hydrochlorothiazide: drug withdrawal should be considered de-
pending on blood pressure values and the presence of orthostatic
hypotension after the previously mentioned adaptations given the

additive blood pressure–lowering effect in combination with biso-
prolol or felodipine.

Consider Continuation
Aspirin and statin: drug continuation is recommended given the risk
reduction of ischemic heart events.

Either felodipine or bisoprolol: drug continuation of one of the drugs is
recommended in case the other drug is withdrawn (both drugs are ef-
fective in the treatment of arterial hypertension and chronic angina).

Hydrochlorothiazide: drug continuation might be considered de-
pending on blood pressure values and the absence of orthostatic hy-
potension after the previously mentioned adaptations.

The target SBP should be 150 mm Hg or less.

Consider Initiation
Add a proton pump inhibitor (history of peptic ulcer disease plus use
of aspirin).

Case 4

Mrs T is an 89-year-old widow, functionally dependent, and living in a
nursing home. She has hypertension, mild vascular dementia, osteo-
arthritis, and osteoporosis. She currently receives the following drugs:
carvedilol (6.5 mg, 2 times/day), lisinopril (20 mg, once daily), hydro-
chlorothiazide (12.5 mg, once daily), aspirin (100 mg, once daily),
paracetamol (1 g, 3 times/day), and calcium/vitamin D (1000 mg/
880 IU, once daily). Her blood pressure while seated is 110/68 mm Hg.
There is no orthostatic hypotension. Her blood pressure is too tightly
controlled, which is associated with an increased risk of falls and sub-
sequent fractures in a patient with underlying osteoporosis.

Consider Withdrawal
Carvedilol, lisinopril, hydrochlorothiazide: gradual withdrawal of 1
or more antihypertensive drugs should be considered depending on
clinical evolution and judicious risk/benefit estimation. SBP of 140
to 150 mm Hg should be targeted.

Aspirin: withdrawal of antiplatelet therapy can be considered given an
increased risk of bleeding and absence of clinically manifest ASCVD.

Consider Continuation
Vitamin D supplementation: drug continuation is recommended
given its safe profile and positive effects on osteoporosis and falls.
Calcium supplementation should be considered if food intake is con-
sidered insufficient.

Paracetamol: drug continuation can be considered depending on pa-
tient’s reporting of pain.

Conclusions
There is limited evidence to support recommendations for hyper-
tension treatment of frail, very old patients. When treating hyper-
tension in older patients, international guidelines and each pa-
tient’s overall clinical condition should be considered. The guidelines
suggest reducing SBP to between 140 and 150 mm Hg and avoid-
ing having SBP lower than 130 mm Hg. This can be achieved by ap-
propriate hydration and nutrition, reduction or cessation of other
drugs that can decrease blood pressure and, if necessary, progres-
sive reduction of antihypertensive treatment. All medications should
be regularly reviewed to determine if they are necessary.
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