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Current status and therapeutic considerations of
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As the prevalence of hypertension in the elderly population is increasing, infor-
mation regarding the characteristics, optimal blood pressure targets, and special
considerations for elderly hypertensive patients is needed to improve clinical
outcomes. Various factors should be considered when managing hypertension in
elderly patients, and there are many controversial issues and conflicting results
related to the optimal treatment of hypertension in the elderly. In this review, we
provide an overview of the epidemiology and characteristics of elderly hyperten-
sive patients and discuss the optimal treatment of hypertension in elderly people.
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INTRODUCTION

Hypertension is the most important modifiable risk
factor for cardiovascular events, including cardiac death,
coronary heart disease, heart failure, and ischemic or
hemorrhagic stroke. Therefore, understanding how to
prevent hypertension and the optimal medical treat-
ment for hypertension is critical to reduce cardiovas-
cular mortality and lower both the disease burden and
socioeconomic burden. The prevalence of hypertension
in Korea has remained consistent over the past 20 years,
from 29.8% (men 32.4%, women 26.8%) in 1998 to 29.1%
(men 35.0%, women 22.9%) in 2016 [1]; however, the total
number of individuals with hypertension has steadily
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increased from 7.6 million in 1998 to 11.7 million in 2016
owing to the rapidly aging population (Fig. 1).

Korea has officially become an aged society, with an el-
derly population of over 14% in 2017 [2]. The youth pop-
ulation (aged o to 14) and the working-age population
(aged 15 to 64) are decreasing yearly, whereas the elderly
population (aged 65 or older) is increasing. Korea is es-
timated to become a ‘super-aged’ society with an elderly
population of more than 20% in 2026, and the elderly
population will continue to grow until 2060, especially
the portion comprising people aged 75 or older [2].

As the elderly population grows, the socioeconomic
burden is also increasing. Medical costs associated with
the elderly account for about half of Korea’s total med-
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Figure 1. The prevalence of hypertension increases gradual-
ly with age. Although the prevalence of hypertension has re-
mained relatively constant over the past 20 years, the num-
ber of hypertensive patients has steadily increased from 7.6
million in 1998 to 11.7 million in 2016 owing to the rapidly
aging Korean population. Data from the 1998 to 2016 Kore-
an National Health and Nutrition Examination Survey are
shown. Adapted from Korean Society Hypertension (KSH) et
al. [1], according to the Creative Commons License.

ical costs, and this proportion is expected to increase
further [3]. Heart disease and cerebrovascular disease are
the 2nd and 3rd leading causes, respectively, of death in
Korea, and hypertensive disease is the gth leading cause
of death [4]. Death from circulatory issues, including hy-
pertensive disease, ischemic heart disease, and cerebro-
vascular disease, has increased dramatically in the elder-
ly population [4]. As the most important modifiable risk
factor for cardiovascular and cerebrovascular diseases,
the early diagnosis and proper control of hypertension
are critically important in the elderly population.

Hypertension in the elderly differs from hypertension
in young people in several important respects, and the
management of elderly hypertension is the subject of
controversy. In this review, we provide an overview of
the epidemiology and characteristics of elderly hyper-
tensive patients and discuss the optimal treatment for
hypertension in elderly individuals.

EPIDEMIOLOGY OF HYPERTENSION IN EL-
DERLY KOREANS

The Hypertension Epidemiology Research Group of the
Korean Society of Hypertension (KSH) recently analyzed
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two national representative datasets, the 1998 to 2016
Korean National Health and Nutrition Examination
Survey (KNHANES) dataset and the 2002 to 2016 Nation-
al Health Insurance (NHI) Big Data, and published the
Korea Hypertension Fact Sheet in 2018 [1]. Among hyper-
tensive patients, the proportion of elderly patients (aged
65 years or older) has increased rapidly. In 2016, 37.4% of
hypertensive patients were aged 65 years or older (Fig. 1);
the prevalence of hypertension also increased with age
in both sexes, to more than 60% in males and more than
70% in females (Fig. 2A). The level of awareness and treat-
ment for hypertension are continuously increasing, and
are much higher in the elderly, particularly those aged
70 years or older (Fig. 2B and 2C). On the other hand, the
control of hypertension does not differ greatly between
the young and the elderly (Fig. 2D).

Our unpublished work analyzed the 2016 Korea Na-
tional Health Insurance Claims Database and found
that comorbidities were more common in hypertensive
patients aged 65 years or older than aged less than 65
years. Among elderly hypertensive patients, 52.6% of pa-
tients had dyslipidemia, 29.0% had diabetes, 15.8% had
ischemic heart disease, and 7.9% had had a stroke. The
Charlson Comorbidity Index (CCI) [5] is used to score
comorbidities based on ICD codes, and the CCI in-
creased annually in all hypertensive patients from 2006
to 2016. The number of patients with multiple comor-
bidities and high CCI scores has also increased yearly,
and has increased more rapidly in hypertensive patients
aged 65 years or older (Fig. 3). Patients with multiple co-
morbidities (CCI = 3) are more prevalent in the elderly
population, and more than 40% of elderly hypertensive
patients had high CCI scores = 3. Regarding anti-hyper-
tensive drug prescriptions, among elderly hypertensive
patients, 48% of patients received monotherapy and 47%
of patients received dual combination therapy (Fig. 4A).
Calcium channel blockers (CCBs) were the most fre-
quently prescribed anti-hypertensive treatment in el-
derly hypertensive patients (prescribed for about 47.7%
of patients), followed by angiotensin receptor blockers
(ARBS) (35.5% of patients) (Fig. 4B). Among patients who
received dual combination therapy, renin-angiotensin
system blockers (RASBs) combined with CCBs were the
most commonly prescribed (48.6%), followed by RASBs
and diuretics (27.3%).
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Figure 2. The awareness, treatment, and control rates of hypertension are generally improving. (A) According to data from
Korean National Health and Nutrition Examination Survey (KNHANES), the awareness rate among hypertension patients
increased from 25% in 1998 to 65% in 2016. (B) The treatment rate also increased from 22% in 1998 to 61% in 2016. (C) During
the same period, the control rate increased significantly from 5% to 44% among all patients with hypertension, and (D) from
24% to 71% among treated hypertensive patients, according to KNHANES data. Blue column, male; red column, female.
Adapted from Korean Society Hypertension (KSH) et al. [1], according to the Creative Commons License.

CHARACTERISTICS OF HYPERTENSION IN THE
ELDERLY

and functional properties of large and small arteries,
including arterial diameter, wall thickness, wall stift-
ness, and endothelial function [6-8]. As a consequence

Aging is associated with alterations in the structural of increased arterial stiffness throughout the aging pro-
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Figure 3. Comorbidities in elderly hypertensives. Patients with multiple comorbidities increased annually in all age groups,
and increased more rapidly in elderly hypertensives. CCI, Charlson Comorbidity Index.
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Figure 4. Antihypertensive drug prescriptions among hypertensive patients aged = 65 years. More than 95% of elderly hyper-
tensive patients are treated by either monotherapy or dual combination therapy. (A) Currently, single pill combinations are
most often prescribed for the elderly hypertensives to achieve better drug adherence. (B) Calcium channel blocker (CCB) and
angiotensin receptor blocker (ARB) are the two most commonly used antihypertensive drugs for elderly hypertensives, fol-
lowed by beta blocker (BB) and diuretic (DU). (C) Among patients who received dual combination therapy, combined renin-an-
giotensin system blocker (RASB) and CCB treatment is the most common prescription, followed by combined RASB and DU

treatment. ACEI, angiotensin converting enzyme inhibitor.

cess, pulse wave velocity increases and reflected waves
return faster [9]. Therefore, the amplitude of the sum
of forward and reflected waves increases, as well as sys-
tolic blood pressure (BP) and pulse pressure. These are
typical phenotypes of hypertension in the elderly. The
exact pathophysiologic mechanism of such alterations
remains unclear. However, structural alterations in the
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vascular wall, including an increased collagen content,
decreased elastin density, decreased vascular smooth
muscle cell nuclei, and increased fibroblasts, are likely
contributors [10,11]. In addition, impaired endothelial
function and vasodilation, nitric oxide deficiency, oxi-
dative stress, small arterial remodeling, and maladapta-
tion of the heart contribute to the development of hy-
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pertension in the elderly [11,12].

There are a number of diagnostic challenges in elderly
hypertensive patients. Pseudohypertension, a condition
characterized by a significant discrepancy between in-
tra-arterial BP and arm-cuff BP, is relatively common
[13]. Pseudohypertensive patients usually exhibit min-
imal target organ damage despite a high arm-cuff BP,
and they frequently experience postural hypotension
despite anti-hypertensive therapy. In such cases, BP
should be measured at alternative sites such as the wrist
or finger [14]. Because of inter-measurement variability
in BP readings, two or more readings should be taken
initially in elderly hypertensive patients. Measurement
of both sitting and standing BP is also recommended
since orthostatic hypotension is encountered in up to
30% of elderly patients [14]. Because the ‘white-coat’ phe-
nomenon is more prominent and nocturnal BP dipping
is less pronounced in the elderly population, out-of-of-
fice BP measurement in addition to automated office BP
measurement is recommended as needed. The advan-
tages of out-of-office BP measurement techniques, such
as home BP monitoring and ambulatory BP monitor-
ing, include the ability to identify patients with white-
coat or masked hypertension, which is common among
the elderly.

Because these specific characteristics are closely asso-
ciated with poor cardiovascular outcomes [15], meticu-
lous care should always be taken when treating elderly
hypertensive patients.

SPECIAL CONSIDERATIONS IN ELDERLY
HYPERTENSIVE PATIENTS

Several specific factors should be considered for the
treatment of elderly hypertensive patients. Elderly peo-
ple often suffer from issues such as frailty, multiple co-
morbidities, polypharmacy, cognitive impairment, de-
pression, disability, falls, dizziness, and syncope. All of
these interrelated factors can interfere with the control
of BP. Thus, elderly hypertensive patients are a hetero-
geneous group, and chronological age is not necessarily
synonymous with biological age.

Multimorbidity
As patients age, the rate of comorbidities increases [16].
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As described in the previous section, elderly patients
usually have multiple comorbidities such as dyslip-
idemia, diabetes, ischemic heart disease, stroke, heart
failure, sleep apnea, chronic lung disease, and chronic
kidney disease. A comprehensive diagnostic work-up
for multiple comorbidities is required to evaluate the
medical condition of elderly hypertensive patients be-
cause such comorbidities are associated with poor clini-
cal outcomes. As a result, multimorbidity is the primary
contributor to the increased medical costs among the
elderly. Moreover, multimorbidity is common in hyper-
tensive patients, and is associated with poor BP control
[17]. Accordingly, multimorbidity must absolutely be
considered in the treatment of hypertension in the el-
derly population. Polypharmacy associated with multi-
ple comorbidities has also been pointed out as a major
factor in the low drug adherence and low hypertension
control rate among elderly hypertensive patients.

Frailty

Frailty is a common geriatric syndrome characterized by
increased risks of disability, hospitalization, and mor-
tality [18]; it is also closely associated with biological age
[19]. The assessment of frailty is important in deter-
mining the correct hypertension treatment for elderly
persons since there are significant differences in daily
activity, independent self-care ability, cardiovascular
risk, and the risk of adverse events during hypertension
treatment according to frailty status.

Kang et al. [20] analyzed older adults (= 65 years of age)
from the 5th KNHANES conducted from 2010 to 2012
and classified the subjects as robust, pre-frail, and frail
using the frailty index. In this analysis, the prevalence of
hypertension was higher in frail elderly patients (67.8%)
than in pre-frail (60.8%) or robust elderly patients
(49.2%) (p < o.o01). Furthermore, the frail elderly were
more likely to be treated than pre-frail or robust elderly
hypertensive patients (p < o.0o01). However, the BP con-
trol rate was significantly lower in frail elderly patients
compared with pre-frail or robust patients (p = 0.005).
The association between frailty index and BP followed a
U-shaped trend, which means that the frailty index was
higher in subjects with a high or low BP. Frailty status
was also identified as a significant predictor of poor BP
control. Among elderly patients aged 75 years or older
enrolled in the SPRINT [21,22], the incidence of serious
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adverse events was higher in frail patients than in fit (ro-
bust) or less fit (pre-frail) patients, although there was
no difference between treatment arms [23]. Orthostatic
hypotension is another characteristic of frail elderly hy-
pertensive patients. The impaired baroreceptor sensi-
tivity and reduced cardiovascular sensitivity to catechol-
amines among the elderly increase BP sensitivity [14].
The variability and sensitivity of BP can be an obstacle
to intensive BP control, and appropriate caution should
be taken in the treatment of hypertension in elderly in-
dividuals.

Because of these considerations, clinical decision-mak-
ing for hypertension in the elderly should not depend on
chronological age alone, but also take into account the
global risk assessment for individual patients, including
comorbidities, frailty, functional status, and the risk of

orthostatic hypotension.

Dementia
Hypertension is an established risk factor for vascular
dementia. Recent findings also highlight the role of hy-
pertension in the pathogenesis of Alzheimer’s disease.
Decreased cerebral blood flow due to atherosclerosis re-
sulting from long-standing hypertension may be a ma-
jor biological pathway linking hypertension to cognitive
decline and dementia. However, it is unclear whether
antihypertensive therapy can slow the progress of cog-
nitive impairment among elderly hypertensive patients.
Previous studies revealed marginal beneficial effects of
BP-lowering therapies on cognition, but were limited by
factors such as short follow-up owing to early trial ter-
mination and modest effects of treatment [24]. Recently,
the SPRINT-MIND trial was initiated to investigate the
effects of intensive BP control (systolic BP target < 120
mmHg) on the rate of probable dementia and mild cog-
nitive impairment compared with the standard systolic
BP treatment goal of < 140 mmHg [25]. The trial failed
to identify a difference in the incidence of probable de-
mentia between the intensive and standard BP control
treatments. This study was terminated early and includ-
ed fewer cases of dementia than expected, and may thus
have been underpowered for this endpoint.
Interestingly, increased BP variability has also been
reported to be significantly associated with white matter
hyperintensities and brain atrophy, which are predis-
posing conditions for dementia, depression, and falls in
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the elderly [26]. Several mechanisms have been suggest-
ed for the association between BP variability and cog-
nitive impairment in elderly individuals, including in-
creased cerebral blood flow fluctuations, neurohumoral
activation, endothelial dysfunction, inflammation, and
oxidative stress. However, additional studies are needed
to identify the exact mechanism underlying the effects
of hypertension on cognitive function and the optimal
hypertensive treatment regime for dementia prevention.

OPTIMAL HYPERTENSION TREATMENT IN THE
ELDERLY

The optimal target BP and treatment approach in elder-
ly patients has not yet been established. Concerns have
been raised regarding the benefit of intensive BP con-
trol and the risk of adverse events in elderly patients.
The Hypertension in the Very Elderly Trial (HYVET)
[27] enrolled a relatively robust 3,845 subjects with an
average age of 83.6 years and baseline systolic BP of 173
mmHg. Subjects were randomly assigned to the active
treatment group or placebo group. During 1.8 years of
median follow-up duration, the mean BP was 15.0/6.1
mmHg lower in the active treatment group than in the
placebo group. Active treatment was associated with a
30% reduction in fatal or non-fatal stroke as a primary
endpoint, a 39% reduction in death from stroke, a 21%
reduction in death from any cause, and a 64% reduction
in heart failure. Adverse events occurred less frequently
in the active treatment group (358 vs. 448, p = 0.001). The
frailty index score did not alter the benefits of antihyper-
tensive therapy for the HYVET population, although this
population was comprised mainly of robust subjects [28].
In contrast, the Japanese Trial to Assess Optimal Sys-
tolic Blood Pressure in Elderly Hypertensive Patients
study [29], which focused on elderly hypertensive pa-
tients (aged 65 to 85 years), found no significant differ-
ence in the primary endpoints of cardiovascular disease
and renal failure between the strict treatment group
(systolic BP target < 140 mmHg) and mild treatment
group (140 mmHg < systolic BP target < 160 mmHg)
over 2 years of median follow-up. Moreover, there were
some concerns that strict BP control in the most elderly
patients may have adverse effects since patients aged 75
years or older were more likely to have severe cerebro-
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vascular disease when treated strictly.

The recently published pre-specified subgroup analy-
sis of the Systolic Blood Pressure Intervention Trial in
Older Adults [22], which compared the effects of inten-
sive BP treatment (systolic BP target < 120 mmHg) and
standard BP treatment (systolic BP target < 140 mmHg)
in elderly patients, instigated debate over the optimal
target BP in elderly patients. A total of 2,636 patients
aged = 75 years were included in this study, and the pri-
mary endpoint was a composite of nonfatal myocardial
infarction, acute coronary syndrome not resulting in
myocardial infarction, nonfatal stroke, nonfatal acute
decompensated heart failure, and death from cardio-
vascular causes. At a median follow-up of 3.14 years,
there were significantly lower rates of the primary out-
come (102 events vs. 148 events; hazard ratio, 0.66) and
all-cause mortality (73 deaths vs. 107 deaths; hazard ra-
tio, 0.67) in the intensive treatment group than in the
standard treatment group. The rates of serious adverse
events, including hypotension, syncope, electrolyte ab-
normalities, and acute kidney injury, were higher in the
intensive treatment group, but the difference was not
significant. Although there were higher event rates with
increasing frailty in both treatment groups, the absolute
event rates within each frailty category were significant-
ly lower in the intensive treatment group.

Based on the conflicting results of previous studies,
the optimal target BP in elderly hypertensive patients
differs among hypertension guidelines from differ-
ent countries (Table 1). The 2017 American College of
Cardiology/American Heart Association (ACC/AHA)
Guideline for the Prevention, Detection, Evaluation,
and Management of High Blood Pressure in Adults [30]
recommended initiating antihypertensive medication
when the systolic BP exceeds 130 mmHg in patients
aged 65 years or older. The ACC/AHA guidelines further

KJIM™

suggest that the risk/benefit profile of treatment should
be assessed if patients have a high comorbidity burden
and/or limited life expectancy. On the other hand, the
2018 European Society of Cardiology/European Society
of Hypertension Guidelines for the Management of
Arterial Hypertension [31] recommended that in older
patients treated for hypertension, office BP should be
lowered to a systolic value of 130 to 139 mmHg and a
diastolic value of 70 to 79 mmHg if tolerated, but that
treated BP values of < 130/70 mmHg should be avoid-
ed. The 2018 KSH guidelines for the management of
hypertension recommended initiating antihypertensive
treatment when the systolic BP reached 140 mmHg or
higher, with a target BP of less than 140 mmHg in elder-
ly hypertensive patients.

Our unpublished work analyzed more than 40,000 hy-
pertensive patients from the NHI Big Data and demon-
strated a U-shaped relationship between the achieved
systolic BP and the risk of composite outcomes, includ-
ing cardiovascular death, admission of stroke, myocar-
dial infarction, heart failure, and death. The How to Op-
timize Elderly Systolic Blood Pressure (HOWOLD-BP)
trial (KCTo0003787) is an ongoing study sponsored by the
Korea National Institute of Health to assess cardiovas-
cular outcomes in elderly hypertensive patients aged 65
or older according to a target systolic BP < 130 mmHg
(intensive treatment group) and < 140 mmHg (standard
treatment group). The primary endpoint is a composite
of acute coronary syndrome (including myocardial in-
farction and unstable angina), stroke, heart failure, and
cardiovascular death. In addition to data on cardiovascu-
lar events and adverse events, the study will also collect
and analyze data for the assessment of frailty, cognitive
function, and quality of life. A total of'3,176 subjects will
be enrolled in this study and will be followed for more
than 6 years. The results of the HOWOLD-BP study are

Table 1. Comparison of treatment thresholds for hypertension and target BP in elderly hypertensive patients (age = 65 years)

among various guidelines.

Variable 2017 ACC/AHA guideline 2018 ESC/ESH guideline 2018 KSH guideline
Treatment threshold, mmHg =130 (systolic BP) >140/90 in 65-79 years >140/90

=160/90 in = 8o years
Target BP, mmHg <130 (systolic BP) 130-139/70—79 <140 (systolic BP)

BP, blood pressure; ACC/AHA, American College of Cardiology/American Heart Association; ESC/ESH, European Society of
Cardiology/European Society of Hypertension; KSH, Korean Society Hypertension.
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expected to provide robust evidence for the optimal tar-
get BP in elderly hypertensive patients and risk/benefit
profiles for treatment regimes.

CONCLUSIONS

The prevalence of hypertension in the elderly is con-
tinuously increasing in Korea, in which about 40% of
total hypertensive patients are aged 65 years or older.
Although the awareness and treatment rates of hyper-
tension are increasing, the condition remains poorly
controlled in the elderly.

Various factors should be considered in the treatment
of elderly hypertensive patients. For example, elderly
hypertension may be related to vascular aging and car-
diovascular remodeling. Many elderly hypertensive pa-
tients have multiple comorbidities, which should also
be considered when determining the target BP and se-
lecting antihypertensive drugs. Because tolerance for
antihypertensive treatments and the risk of adverse
events (e.g., orthostatic hypotension, syncope, falls, kid-
ney injury, and electrolyte imbalances) can be affected
by a patient’s frailty and cognitive function, these factors
should be assessed when initiating treatment.

There are many conflicting results on the optimal
target BP in elderly hypertensive patients, and discrep-
ancies exist among the guidelines for hypertension
management. More evidence is needed to establish
the optimal target BP in elderly patients. The ongoing
HOWOLD-BP trial is expected to answer remaining
questions, including those related to the optimal target
BP, frailty, BP control, quality oflife, and cognitive func-
tion in elderly hypertensive patients.
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