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Abstract

Introduction: Dementia encompasses diseases of progressive memory loss and neurological alterations,
including Alzheimer disease. Hypertension is one risk factor proposed for development of Alzheimer disease.
The objective is to evaluate the current literature for use of diuretics in the prevention of dementia.

Methods: Literature was not considered if published before January 1, 2000, or after May 31, 2015. PubMed
was used to locate sources. Four search terms were used to find data: Alzheimer disease, antihypertensive
agents, diuretics, and dementia.

Results: Four studies of efficacy of diuretic usage in the prevention against dementia met criteria.
Potassium-sparing diuretics displayed risk reduction of Alzheimer disease and maintenance of cognitive
function. Risk reduction was demonstrated when used alone (adjusted hazard ratio [aHR] 0.09, 95%
confidence interval [CI] 0.01-0.41) as compared to use of other antihypertensives without potassium-sparing
diuretics (aHR 0.76, 95% CI 0.49-1.15). Other antihypertensive drug classes did show some benefit, however.
Diuretic and angiotensin receptor blocker users had a lower Alzheimer disease risk versus those with no
antihypertensive use (hazard ratio 0.40, 95% CI 0.26-0.61) and (hazard ratio 0.37, 95% CI 0.19-0.72),
respectively. Additionally, thiazide diuretics were also shown to reduce Alzheimer risk. Thiazide and
potassium-sparing combination significantly reduced risk versus non-antihypertensive users (aHR 0.63, 95%
CI 0.42-0.94).

Discussion: Available research demonstrates an inverse association between diuretic use and the incident
rate of dementia. Specifically, this has been found with thiazide and potassium-sparing diuretics when used
alone or in combination. This review suggests that patients receiving diuretics for hypertension may receive
an added neuroprotective effect.
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Introduction

Dementia is an umbrella term that encompasses diseases

characterized by the progressive loss of memory and

alterations in the brain.1 Epidemiologic studies suggest

that 10% of people over age 70 and about 40% of people

over age 85 have significant memory loss.2 Half of these

cases are attributable to Alzheimer disease. In 2010,

approximately 4.7 million Americans were living with

Alzheimer disease.3 By 2050, roughly 13.8 million Amer-

icans will be living with Alzheimer disease, placing a

substantial burden on our health care system.3

The most prominent symptom of Alzheimer disease is

memory impairment; however, nonmemory symptoms

include poor judgment and insight, difficulty with

organization or navigation, and progressive motor and

language deficits.1,2
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The exact cause of dementia remains an enigma; therefore,

it is difficult to prevent. Although advanced age seems to

be the only definite risk factor for development of

dementia, other possible risk factors include family history,

mild cognitive impairment, cardiovascular disease, social

engagement, diet, and head trauma.1,2,4-7 Women are more

likely than men to develop Alzheimer disease.4,6 Although

it is unknown why there is a higher incidence in women,

women tend to live longer than men, and the risk of

dementia progresses with age.6 Additionally, research

indicates a strong genetic component in the development

of Alzheimer disease.1,2,4,7 Apolipoprotein E (APOE), a

lipoprotein of the brain, is becoming a significant indicator

for Alzheimer disease. The presence of just 1 APOE-e4
allele has been associated with a 2- to 3-fold increased risk

of developing Alzheimer disease.2 Similarly, the presence of

2 of these alleles are associated with a 16-fold higher risk of

developing Alzheimer disease.

Hypertension is also emerging as a possible factor in the

development of dementia.1,2,4,8-10 It has been shown to

contribute to alterations in brain structure.8-10 One of the

most important factors in macrovascular cerebral compli-

cations, such as stroke and, consequently, vascular

dementia, is hypertension. However, it may also contribute

to dementia due to microvascular changes, in particular,

white matter lesions (WML). Hypertensive patients with

WML performed significantly worse on neuropsychological

testing compared to those without WML, demonstrating an

association between WML and hypertension as well as an

association between WML and cognitive function.8 Also,

patients with poorly controlled hypertension versus those

with adequately controlled hypertension scored significant-

ly lower on cognitive assessment tests as well as on

attention function and executive function tests.9

Serum potassium levels in midlife (ages 46-60) are also

thought to be associated with Alzheimer disease.11 One of

the hallmark features of Alzheimer disease is the neuritic

plaques that deposit into the brain tissue.1,2,11 These

plaques are, in part, composed of the amino acid amyloid

beta. Particularly in Alzheimer disease, it is the isoform of

42 amino acids that seems to predominantly accumulate in

the neuritic plaques, hence Ab42. One study followed

women for 24 years to determine any connection between

low serum potassium and a biological marker for

Alzheimer, specifically Ab42. The results revealed that

reduced serum potassium in midlife (age 40-60) is

associated with reduced cerebrospinal fluid Ab42. Low

cerebrospinal fluid Ab42 levels are thought to be associated

with increased deposition of Ab42 into the brain.1,11

There may be other mechanisms by which potassium

impacts the nervous system. McCabe and colleagues12

demonstrated that potassium inhibits the formational rate

of reactive oxygen species in endothelial cells. Cisternas

and colleagues13 found that increasing dietary potassium

produced better cognitive performance in mice. Their data

also suggested that dietary increases in potassium at least

partially prevented oxidative stress.

According to the 20-year Atherosclerosis Risk in Commu-

nities (ARIC) neurocognitive study,10 hypertension seems to

cause progressive neurological damage over time rather

than acutely. This study assessed cognitive change over 20

years in hypertensive patients. Cognitive decline did not

differ significantly between patients with prehypertension

and those without hypertension. Patients with hyperten-

sion experienced even greater decline during the study.10

The Atherosclerosis Risk in Communities study10 supports

the notion that controlling blood pressure in midlife may

protect against the development of dementia later in life.

Furthermore, the serum potassium study also suggests that

maintenance of serum potassium in midlife may also

impact the development of dementia. The purpose of this

review was to evaluate the current literature for associa-

tions between diuretic use and incidence of dementia.

Methods

Literature Search

A literature search was conducted using the PubMed

database. Literature published between January 1, 2000,

and May 31, 2015, was included. The search for eligible

literature was conducted during the month of May 2015.

Four search terms were used: Alzheimer disease, antihyper-

tensive agents, diuretics, and dementia. Free searches were

performed as well as using these tags as MeSH (Medical

Subject Headings) terms. Literature was selected to provide

results for the overall decline in cognition over time as well

as the ancillary development of dementia or Alzheimer

disease. Literature was also gathered using bibliographies of

pertinent studies.The data for this reviewwere gathered in a

2-step approach. First, the use of antihypertensive drugs and

their effect on cognition and incidence of Alzheimer disease

was determined. Next, these effects were assessed to

determine if drug type had any bearing on outcome.

Literature Review Process

The literature attained and used for this review was chosen

by a set of criteria (Figure). Studies had to exclude dementia

patients or differentiate them from participants without

dementia to separately assess them. Participants had to be

elderly, hypertensive, currently taking antihypertensives,

and at risk for dementia. Periodic cognitive assessments of

participants for incident dementia were needed for inclusion

in this review. Literature was selected if the population was

large enough to allow adjusting for confounding factors,
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such as age, sex, and education; if antihypertensive use

versus dementia risk or cognitive function use was directly

observed; or if antihypertensives used were divided into

subclasses. Literature was excluded if participants were

treated with cholinesterase inhibitors, tricyclic antidepres-

sants, antipsychotics, anti-Parkinson medications, or other

medications with significant psychotropic or central anti-

cholinergic effects. Literature was also excluded if partici-

pants had a history of Parkinson disease, had been

hospitalized within the past 10 years for depression, or

had received electroconvulsive therapy within the last 10

years. Types of literature excluded for this review were case

control, case series, meta-analysis, and other literature

review studies; other types of literature (ie, prospective

cohort studies) were considered for inclusion.

The Table provides a summary of design, methods, and

findings for each of the studies reviewed.

Results

Antihypertensive Medication Use and
Incident Alzheimer Disease: The Cache
County Study14

Khachaturian and colleagues14 investigated any protective

effect associated with antihypertensive use and the

development of Alzheimer disease. The study involved 2

waves of data collection from participants, the first of

which took place 3 years prior to the second. There were

3227 participants included for this analysis, 10 of which

had no information on antihypertensive use during Wave

1. This population consisted of highly educated, elderly

men and women. They were divided into 2 groups:

antihypertensive users and those not taking antihyper-

tensives. There were no significant differences in baseline

demographics between the 2 groups. The antihyperten-

sive group was further divided based on the class of

antihypertensive medication being used: angiotensin-

converting enzyme (ACE) inhibitors, beta blockers,

calcium channel blockers, and diuretics. Adjusted hazard

ratios were used and included those for age; sex;

education; number of APOE e4 alleles; and history of

stroke, diabetes, myocardial infarction, or hypercholester-

olemia.

These results demonstrated that antihypertensive use was

associated with a significantly reduced Alzheimer disease

risk (adjusted hazard ratio [aHR] 0.64, 95% confidence

interval [CI] 0.41-0.98). They also showed that beta

blockers trended toward having protective effects against

development of Alzheimer disease (aHR 0.53, 95% CI 0.22-

1.09).14 Dihydropyridine (DHP) calcium channel blockers

trended toward more risk reduction (aHR 0.53, 95% CI

0.16-1.34) than non-DHP calcium channel blockers (aHR

FIGURE: Selection of included articles for review
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TABLE: Summary of design, methods, and findings for studies reviewed

Study, y

Study
Design

(Duration)
Patient,

n Outcome
Psychiatric
Evaluations Intervention Comments

Khachaturian
et al14

(2006)

Prospective
cohort
(3 y)

3227 Protective effects of
antihypertensive use
as evidenced by the
lack of development
of dementia in users
of antihypertensive
drugs specific to
particular drug classes

3MS Patients were followed
for 3 y. They were
divided into 2 major
groups: non-
antihypertensive users
and antihypertensive
users. The
antihypertensive group
was further divided
into smaller groups
based on drug class.

Potassium sparing
diuretics were
associated with
significantly
reduced risk of
Alzheimer.

IQCODEa

DQ

Yasar et al15

(2012)
Post hoc
analysis
(6.1 y)

2707 Better cognitive
functioning in global
cognition,
psychomotor speed,
executive function,
verbal learning and
memory, and
visuospatial function in
nondemented
community-dwelling
participants associated
with ACE-I, ARB, or
diuretic use

3MS Patients were divided
into 2 groups: an
antihypertensive user
group and a non-
antihypertensive user
group. Patients were
cognitively assessed
with the CVLT, RO,
TMT, and 3MS test
series.

Diuretic usage,
particularly
potassium-
sparing diuretic
usage, was
associated with
better verbal
learning and
memory against
non-
antihypertensive
users and other
classes of
antihypertensive
use.

CVLT-FRS

CVLT-FRL

CVLT-sum

RO-Copy

RO-IR

RO-DR

TMT-A

TMT-B

Yasar et al16

(2013)
Post hoc
analysis
(6.1 y)

2248 Incidence of Alzheimer
dementia among
groups using different
antihypertensive
classes

3MS Divided participants into
2 groups: non-
antihypertensive users
and antihypertensive
users. Then further
divided the
antihypertensive group
based on drug class
(ARBs, ACE-Is, BBs,
CCBs, and diuretics).

When compared
to non-
antihypertensive
users, diuretics,
ARBs, and ACE-
Is consistently
reduced
Alzheimer risk
in the varying
stratified groups
of participants.

CVLT-FRS

CVLT-FRL

CVLT-sum

RO-Copy

RO-IR

RO-DR

TMT-A

TMT-B

Chuang et al17

(2014)
Prospective
cohort
(7 y)

3424 Risk reduction of
Alzheimer associated
with antihypertensive
use

3MS Patients were divided
into the non-
antihypertensive user
group and the
antihypertensive user
group. Then, they
were divided by drug
class. Then they were
evaluated for time-
varying exposure and
its effect on risk
reduction.

Antihypertensives
were associated
with
significantly
higher
Alzheimer-free
survival rates.
Diuretics,
particularly
thiazides and
potassium-
sparing, in
combination
significantly
reduced risk.

IQCODEa

DQ

3MS¼Modified Mini-Mental State; ACE-I¼ angiotensin-converting enzyme inhibitor; ARB¼ angiotensin-1 receptor blocker; BB¼ beta blocker; CCB¼
calcium channel blocker; CVLT-FRS¼California Verbal Learning Test–short delayed free recall; CVLT-FRL¼California Verbal Learning Test–long delayed
free recall; CVLT-Sum¼ California Verbal Learning Test–sum of trials; DQ¼Dementia Questionnaire; IQCODE¼ Informant Questionnaire for Cognitive
Disorder in the Elderly; RO-Copy¼Modified-Rey-Osterrieth Complex Figure Test copy; RO-IR¼Modified-Rey-Osterrieth Complex Figure Test immediate
recall; RO-DR¼Modified-Rey-Osterrieth Complex Figure Test delayed recall; TMT-A ¼ Trial Making Test Part A; TMT-B ¼ Trial Making Test Part B.
aIQCODE was administered if participants were unable to participate in the 3MS.
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1.16, 95% CI 0.55-2.20). Interestingly, the results indicated

that diuretics were associated with a statistically signifi-

cant reduction of Alzheimer risk (aHR 0.61, 95% CI 0.37-

0.98). The reduction of risk by diuretics was attributed to

potassium-sparing diuretics (aHR 0.26, 95% CI 0.08-0.64).

Approximately half of potassium-sparing diuretic use was

combined with another antihypertensive agent. Potassi-

um-sparing diuretics demonstrated significant risk reduc-

tion when used alone (aHR 0.09, 95% CI 0.01-0.41) as

compared to other antihypertensives used without

potassium-sparing diuretics (aHR 0.76, 95% CI 0.49-

1.15). Results including only participants receiving antihy-

pertensives, potassium-sparing diuretics still produced a

statistically significant reduction in Alzheimer risk (aHR

0.24, 95% CI 0.06-0.68).

Diuretic Use Is Associated With Better
Learning and Memory in Older Adults in
the GEM (Ginkgo Evaluation of Memory)
Study15

Yasar and colleagues15 performed a post hoc analysis of

cognitive functioning and the learning capacity in

community-dwelling, nondemented people aged 75 years

or older. Different domains of cognitive function were

measured against diuretics, ACE inhibitors, or angioten-

sin-II receptor blocker (ARB) usage. There were 2707

participants with a majority who were white and highly

educated. Of these, 53% used antihypertensives. Results

indicated that diuretic use corresponded to improved

verbal learning and memory compared to the nondrug

group. Investigators used the verbal learning and memory

tests, California Verbal Learning Test (CVLT)–short de-

layed free recall (FRS), CVLT–long delayed free recall

(FRL), and CVLT–sum of trials (Sum), for which diuretic

users performed significantly better than nondrug users

on the CVLT-Sum (P � .02). Likewise, diuretics users had

better verbal learning and memory than users of the other

antihypertensive groups on the CVLT-FRL (P¼.02) and

CVLT-Sum (P , .001).

Potassium-sparing diuretics particularly were associated

with better performance in the memory and verbal

learning portion of the cognitive assessment.15 Potassi-

um-sparing diuretic users had better scores on the CVLT-

FRS (P¼.01), CVLT-FRL (P , .001), and CVLT-Sum

(P¼.01) than the nondrug group. When analyzed against

other antihypertensive use, potassium-sparing diuretic

users were still found to have better verbal learning and

memory performance (P¼.03, P , .001, and P , .001,

respectively). For participants receiving either ACE inhib-

itors or ARBs, no difference was observed between these

2 groups and the nondrug group or any other antihyper-

tensive group in the 6 cognitive domains assessed.

Antihypertensive Drugs Decrease Risk of
Alzheimer Disease: Ginkgo Evaluation of
Memory Study16

Yasar and colleagues16 determined whether the use of

antihypertensives was associated with a decreased risk of

developing Alzheimer disease in participants with little to

no cognitive impairment. There were 2248 participants

chosen for this study, which was a post hoc analysis of the

GEMS trial. Comparisons were made with patients taking

antihypertensives and not taking antihypertensives as well

as comparisons between antihypertensive user groups.

Diuretics, ARBs, ACE inhibitors, and beta blockers were

associated with a reduced rate of Alzheimer (hazard ratio

[HR] 0.46, 95% CI 0.32-0.68, P , .001; HR 0.35, 95% CI

0.19-0.65, P¼.001; HR 0.56, 95% CI 0.37-0.85, P¼.001;
and HR 0.64, 95% CI 0.44-0.72, P¼.01, respectively)

compared with no antihypertensive use. Calcium channel

blocker usage was not associated with reduction of the

incidence of Alzheimer disease (HR 0.67, 95% CI 0.93-1.04,

P¼.07).

Comparable reductions were observed with diuretic, ARB,

and ACE inhibitor use in participants with normal baseline

cognition (HR 0.51, 95% CI 0.31-0.82, P¼.006; HR 0.31,

95% CI 0.14-0.68, P¼.003; and HR 0.50, 95% CI 0.29-0.83,

P¼.008, respectively) versus those not taking antihyper-

tensives.16 Diuretics were the only class associated with a

significant risk reduction in participants with baseline mild

cognitive impairment (HR 0.38, 95% CI 0.20-0.73,

P¼.004). Participants reporting use of diuretics and ARBs

had a lower Alzheimer disease risk versus those with no

antihypertensive use (HR 0.40, 95% CI 0.26-0.61,

P , .0001 and HR 0.37, 95% CI 0.19-0.72, P , .004,

respectively).

Use of Diuretics Is Associated With Reduced
Risk of Alzheimer Disease: The Cache
County Study17

Chuang and colleagues17 sought to determine an associ-

ation between the use of antihypertensives and the risk of

developing Alzheimer disease. There were 3424 partici-

pants, mostly white and highly educated, and the study

was conducted in 4 waves spanning 12 years. Data were

utilized from all 4 waves of this study if participants

completed at least 1 follow-up assessment. Seven had

missing data on antihypertensive use, leaving 3417

participants. Adjusted hazard ratios were used and

included those for age; sex; education; number of APOE

e4 alleles; history of stroke, diabetes, myocardial infarc-

tion, coronary artery bypass graft, or hypercholesterol-

emia; and smoking and drinking habits.

Antihypertensive users had a significantly higher rate of

Alzheimer disease-free survival than nonusers.17 When
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comparing each class of medication to other antihyper-

tensive medication users and nonusers, diuretics were

associated with a statistically significant reduced risk of

Alzheimer disease (aHR 0.72, 95% CI 0.56-0.93). Other

antihypertensives did not demonstrate a significant

association.

When the subclasses of diuretics were analyzed, thiazide

diuretics and potassium-sparing diuretics demonstrated

reduced Alzheimer disease risk (aHR 0.71, 95% CI 0.53-

0.94 and aHR 0.70, 95% CI 0.48-1.00, respectively)

compared with loop diuretics (aHR 0.98, 95% CI 0.67-

1.43).17 To further investigate this, the combination effects

of thiazide and potassium-sparing diuretics were com-

pared to nonusers. The use of both diuretics combined

was associated with a significantly decreased risk of

Alzheimer disease (aHR 0.63, 95% CI 0.42-0.94). The use

of either category alone correlated to a decreased

Alzheimer risk but was not statistically significant (aHR

0.69, 95% CI 0.47-1.02 and aHR 0.56, 95% CI 0.18-1.76,

respectively). This trend was also seen when the data were

compared to antihypertensive users. However, the thia-

zide and potassium-sparing combination (aHR 0.69, 95%

CI 0.45-1.06), thiazide-only treatment (aHR 0.78, 95% CI

0.51-1.17), and potassium-sparing–only treatment (aHR

0.64, 95% CI 0.20-2.02) risk reduction of Alzheimer was

not statistically significant.

Discussion

Select antihypertensive medications are associated with a

decrease in the incident risk of developing dementia,

particularly Alzheimer dementia.14-17 Because the tests

used in these studies assess both the risk of developing

dementia and cognitive skills, one could determine that

antihypertensives may not only reduce dementia risk, but

also may promote improved learning and memory in

patients receiving this treatment.

Both potassium-sparing and thiazide diuretics were

associated with reduced cognitive decline and lower

incident rates of dementia.14-17 As stated earlier, potassi-

um inhibits the formational rate of reactive oxygen

species, and a high dietary potassium intake could

improve cognitive function in mice.12,13 These findings

both lend credibility to the present finding that potassi-

um-sparing diuretics are associated with lower rates of

dementia.

Although the theoretical benefit of potassium-sparing

diuretics is maintaining adequate potassium serum

concentrations, thiazide diuretics also demonstrated a

beneficial association despite their side effect of hypoka-

lemia.17 The contrary nature of this finding can be seen in

the mechanisms by which these two drug classes

function.18 Potassium-sparing diuretics act primarily in

the late distal tubules and collecting ducts of the kidney

on sodium channels, preventing its reabsorption and

consequently preventing potassium excretion. However,

thiazides chiefly act in the distal tubules of the kidney on

the Na-Cl symporter. This causes the excretion of sodium

and chloride and, as a result, potassium also. The

discrepancy here begets yet another question as to why

2 very different effects cause similar outcomes.

A potential explanation for this might lie in the adverse

effect profile of thiazide diuretics because their chronic

use results in decreased excretion of uric acid. In turn, this

activity elevates uric acid levels in the body. Uric acid itself

is an antioxidant.19,20 It has also been shown to be

neuroprotective against the development of neurodegen-

erative diseases due to age.21 Although hyperuricemia is

correlated with gout, nephropathy, and hypertension,

inadequate levels of uric acid have been associated with

neurological diseases, such as Parkinson, multiple sclero-

sis, and dementias. This is thought to result in increasing

superoxide dismutase activity by uric acid in the CNS,

preventing toxic buildup of nitric oxide (NO). Nitric oxide

is a beneficial compound, but in high concentrations, it

becomes neurotoxic and may mediate glutamate neuro-

toxicity.20,22 The neurotoxicity associated with NO begins

with excitotoxicity initiated by glutamate activity at the

N-methyl-D-aspartate receptor.23 This results in increased

NO formation and ultimately in neurotoxicity and

neuronal death.24

Other antihypertensives were also shown to be beneficial.

Angiotensin-converting enzyme inhibitors and ARBs were

associated with a reduced risk of Alzheimer dementia.16

The benefits of ACE inhibitors and ARBs support our

findings that potassium plays a role in neurocognitive

health due to the fact that both of these antihypertensive

drug classes also increase serum potassium levels.

However, ACE inhibitors and ARBs may have a protective

mechanism unique to renin-angiotensin-aldosterone sys-

tem inhibition. Beta blockers had benefit as well that may

be due simply to their ability to decrease blood pressure,

providing protection against vascular damage in the brain.

DHP calcium channel blockers were associated with more

protective effects than non-DHP blockers. However, it is

also unknown whether these drugs have a unique

mechanism for protecting neurocognitive health aside

from their antihypertensive activity.

The Eighth Joint National Committee guidelines25 on

hypertension do not address patients at risk for the

development of dementia. This review may guide research

that could be included in future guidelines. This review

suggests that drug class has a significant impact on

cognitive outcome. Therefore, it would seem that

potassium-sparing diuretics, thiazide diuretics, ACE inhib-
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itors, or ARBs would be reasonable choices for hyperten-

sive populations with at least 1 copy of the APOE-e4 allele

or a history of mild cognitive impairment with the first

choice being potassium-sparing diuretics use in combina-

tion with a thiazide diuretic. The literature in this review

would suggest that elderly patients (65 years of age or

older) would benefit from this treatment option as the

average age of participants in this review was 76 years.

Limitations of this review include the use of observational

literature, which is subject to the possibility of confound-

ing.14-17 The researchers adjusted for the effects of age,

sex, race, socioeconomic status, education, and lifestyle

habits, such as smoking. However, there were potential

confounders that could not be accounted for, such as the

indicated use for antihypertensives. Of the literature used

in the review, only 1 study17 was able to control for

indicated use of antihypertensives. Another limitation was

the potential for mortality bias.14-17 Some participants

may have died before dementia could be detected. The

studies evaluated had 1 psychiatric evaluation in common

(Modified Mini-Mental State); however, a variety of other

tools were used in each of the studies. This can make

compilation of the data difficult. The final limitation is that

its generalizability is limited because participants were

mostly white and highly educated.

This review has several strengths. The sample sizes were

large enough to observe effects of different subclasses of

antihypertensives. The patient population was also large

enough to control confounders, such as age, sex,

education, and APOE genotype. Because the population

was large enough to control for these factors, the hazard

ratios provide an accurate representation of the data.

Conclusion

In this review, an inverse relationship was found between

the use of diuretics and the incident rate of dementia. This

benefit was found to be statistically significant when

thiazide and potassium-sparing diuretics were used in

combination. These findings suggest that diuretics might

have a particular niche in hypertension management in

patients at high risk of developing dementia, particularly

those that have hypertension and are at least 65 years old;

have at least one copy of the APOE-e4 allele; or have a

history of mild cognitive impairment. However, long-term

studies are needed to determine the antihypertensive

regimen that provides the most benefit in an aging

society.
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