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Abstract

Frailty is a state of increased vulnerability to stress resulting from physiological decline associated with aging. Topics of
hypertension management and its association with frailty and cognitive function, recent studies of coronavirus disease 2019
infection (COVID-19) in elderly is discussed in this narrative review. While various guidelines for hypertension recommend
that frailty is taken into account in treatment decisions, specific assessment tools and clinical decision criteria have not been
explicitly established. Hypertension is prevalent in frail individuals, although a direct association has not been reported.
Therefore, optimal blood pressure (BP) control is critical for managing cardiovascular risk reduction and preserving quality
of life in frail hypertensive patients. BP typically decreases in later life or situations in which patients are dependent on
nursing care. Mortality is reported to be high among frail patients with lower BP, raising questions about appropriate BP
targets for frail patients. Cognitive decline is one of the domains of frailty, and is associated with a loss of autonomy, lack of
self-management, and compromised quality of life. It remains to be clarified whether antihypertensive treatment is beneficial
for cognitive function especially in older individuals. Increased severity and mortality of COVID-19 infection has been
reported in older people. Clinical manifestations and biomarkers particular to older patients, and lifestyle changes including
social isolation during the COVID-19 pandemic is reported. From the knowledge from recent literatures, future perspectives
for holistic approach and management of frail older people is addressed.

Keywords Frailty * Cognitive function * Blood pressure target - COVID-19

Introduction kidney diseases, depression, and hypertension. Moreover,

frailty is a predictor of poor postoperative outcomes

Frailty is a state of increased vulnerability to stress resulting
from physiological decline associated with aging [1]. Frailty
is included in various hypertension guidelines [2, 3] for two
major reasons. First, population aging in many societies is
occurring at an unprecedented speed. In aging or aged
communities, difficulties in older patient care are common.
Many older people exhibit complex medical conditions,
social loneliness, cognitive decline, polypharmacy, and
frailty that should be considered when medical procedures
and treatment are performed. Second, frailty is related to
morbidity and mortality of various diseases, such as dia-
betes, chronic obstructive pulmonary diseases, chronic
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including mortality, longer in-hospital time, complications,
and decline in activities of daily living (ADL).

In this mini review, current topics regarding frailty and
its association with other medical conditions are discussed.

Frailty and blood pressure targets

Many randomized controlled trials have reported that
intensive blood pressure (BP) control can be safely imple-
mented in older patients, including the Hypertension in the
Very Elderly Trial (HYVET) [4], Systolic Blood Pressure
Intervention Trial (SPRINT) [5], and Strategy of Blood
Pressure Intervention in the Elderly Hypertensive Patients
(STEP) [6] trials. On the basis of the results of meta-
analysis comparing the effects of BP-lowering treatment on
the risk of major cardiovascular events in groups of patients
stratified by age, risk reduction has been indicated in all age
groups, with a greater effect reported in older patient groups
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[7]. Accumulating evidence indicates that older patients,
even those > 80 years old, benefit from appropriate BP-
lowering treatment. Although it is widely considered that
age alone should not be a determinant for modifying BP
targets, older people have many comorbidities, as well as
higher rates of cognitive dysfunction and frailty which
should be taken into account.

Recent studies have investigated optimal hypertension
treatment for older patients with frailty (Fig. 1).

A cross-sectional study was performed in 599 subjects
in the Nambu study cohort (average age: 78 years). Using
the Kihon check list (a self-report questionnaire widely
used in Japan [8]), frailty was diagnosed in 37% of
patients. The adjusted odds ratios (ORs; 95% confidence
interval [CI]) of each cardiovascular risk factor for frailty
were as follows: systolic BP (each 10 mmHg increase)
0.83 (0.72-0.95), low density lipoprotein cholesterol (each
10 mg/dl increase) 0.96 (0.86—1.05), and body mass index
(each 1 kg/m2 increase) 1.03 (0.97-1.10). The authors
indicated that favorable cardiovascular risk profile, refer-
red to as “reverse metabolic syndrome,” might be a risk
for frailty [9]. In the same cohort, patients were pro-
spectively followed up for 41 months and the associations
of mortality with frailty and BP were evaluated. Among
49 patients who died, mortality rates were lowest in those
with systolic BP < 140 mmHg and non-frailty, and highest
in those with systolic BP < 140 mmHg and frailty [10].
The results indicated that frail patients have a higher risk
of all-cause mortality than non-frail patients, especially
those with lower BP, suggesting that frailty should be
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NO HARM in
reducing
antihypertensive
treatment in
elderly
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taken into account during BP management. The associa-
tion between BP and mortality with the impact of frailty
was evaluated in another longitudinal study. Among non-
frail participants, a J-shaped association was found. On the
other hand, for frail older adults, a tendency toward lower
risk among those with systolic BP>130 mmHg was
observed [11]. Recent systematic review and meta-
analysis showed no mortality difference between frail
individuals with systolic BP less than 140 mmHg and
those with more than 140 mmHg, while lower mortality
was observed in non-frail people with lower systolic BP
[12].

In contrast, on the basis of the HYVET' and SPRINT?
studies, it was proposed that antihypertensive treatment is
beneficial for risk reduction of cardiovascular events and
mortality in both robust and frail participants. Epidemiolo-
gical studies reported that lower BP is harmful for cognition
and increases mortality in very elderly patients with low
levels of physical ability [13, 14]. The difficulty in deter-
mining target BP of frailty in older patients underlies in
these conflicting results. A variety of scales and assessment
tools for frailty have been developed (Table 1). The Car-
diovascular Health Study scale is a biological model of
frailty with five components: weight loss, exhaustion, low
energy expenditure, slowness, and weakness. The Frailty
Index is calculated as the number of deficits, consisting of
symptoms, diseases, conditions, and disability. The
Edmonton Frail Scale (EFS) is a simpler questionnaire
combining social, physical, psychological, and physiologi-
cal factors. The Kihon Checklist is similar to the EFS,
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Fig. 1 Blood pressure management in frailty individuals

Table 1 Assessment tools of frailty
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- =

NO HARM in

Assessment tool

Type of evaluation

Score assessed as frailty

Cardiovascular Health Study [37]

Edmonton Frail Scale [38]

Frailty Index [39]

Kihon Checklist [8]

Clinical Frailty Scale [18, 41]

Biological model of frailty with five components: weight loss, exhaustion,
low energy expenditure, slowness, and weakness

Combining questionnaire, clock drawing test for cognition, and Timed Up
and Go test for function performance

Calculated as the number of deficits, consisting of symptoms, diseases,
conditions, and disability

Questionnaire containing 7 domains (activity of daily living, physical,
nutrition, oral function, house boundness, cognition, and depression)
Evaluation of frailty and fitness based on their clinical judgment by an

experienced medical staff. Ranging from 1 (very fit) to 9 (terminally ill)
with silhouette of a patient representing a particular functional status

Score more than 3

Score more than 6

Score >0.25 [40]

Score more than 8

Score more than 5

FRAIL scale [42]
of weight)

Questionnaire of 5 factors (fatigue, resistance, aerobic, illnesses, and loss

Score more than 3

which measures various domains of frailty with a ques-
tionnaire, and is widely used in Japan. Additionally, hand-
grip strength and walking speed alone have been used for
assessing frailty in some studies. Variation in the instru-
ments used in different studies makes it confusing to
compare the results between studies, although validation of
these assessment tools has been carried out [8, 15]. More-
over, frailty constitutes an accumulation of physical, cog-
nitive, psychological, and social components. Frailty
progresses as these components mutually interact with each
other. Many previous studies did not clarify which of the
components, including comorbidities, are prevalent in each
patient with frailty. The heterogeneity of older patients with
frailty makes it difficult to fit to a single algorithm for
determining an appropriate BP target.

Several previous studies have presented proposals
regarding the treatment of older patients with frailty.
Benetos et al. used the Clinical Frailty Scale (CFS) to
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identify three different patient profiles of functional status
and autonomy for ADL [16]. In each profile, anti-
hypertensive treatment strategies that consider the benefit
and risk of treatment are recommended. Liu et al. pro-
posed management of hypertension in older people with
two steps to define frailty (self-reported frailty tools and
comprehensive geriatric assessment tool), and for those
who are identified as frail, intervention of antihypertensive
treatment and frailty are suggested [17]. Despite these
assessment tools and proposal of management of BP in
older hypertensives, comprehensive geriatric assessment
(CGA) is not always performed in daily clinical practice.
CFS demonstrates silhouette of patients representing par-
ticular functional status which physicians are able to
evaluate frailty at a glance [18]. Calf circumference was a
predictable marker of frailty [19]. Dementia Assessment
Sheet for Community-based Integrated Care System 21-
items (DASC-21) and 8-itmes (DASC-8) are simple
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Fig. 2 Effect of antihypertensive
treatment on cognitive function
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over 85 years (Streit et al.)

« Lower BP with
antihypertensive in patients
90-year-olds (Kabayama et
al.)

questionnaire containing 21 or 8 questions evaluating
cognition, ADL and instrumental ADL (IADL) associated
with frailty and several CGA components [20, 21]. By
utilizing these tools, frailty which is one of the important
factors of BP management can be evaluated without tak-
ing much time.

Cognitive function and blood pressure

It is currently unclear whether antihypertensive treatment
has preventative effects on dementia or cognitive decline
(Fig. 2). A systematic review indicated that lowering BP
with antihypertensive agents, compared with a control
condition, was significantly associated with a lower risk of
incident dementia and cognitive impairment [22, 23].
However, most of the participants in these studies were 60
to 70 years old. Among older patients, BP-lowering treat-
ment was reported to have no positive effect on cognitive
function. The Leiden 85-plus Study, which examined par-
ticipants aged 85 years old and above, reported that lower
BP during antihypertensive treatment was associated with
increased risk of cognitive decline [14]. In the SCOPE
study, elderly patients aged 70 to 89 years old with mild to
moderately elevated BP were randomized to treatment with
an angiotensin receptor blocker or placebo. No significant
differences were found in mini mental state examination
(MMSE) score decline or the proportion of patients who
developed dementia after an average of 3.7 years of follow-
up [24]. In the SPRINT-MIND study, among ambulatory
adults with hypertension, treating to a systolic BP goal of
less than 120 mmHg compared with a goal of less than
140 mmHg. Intensive BP control significantly reduced the
risk of mild cognitive impairment (MCI) and the combined
occurrence of mild cognitive impairment or probable
dementia. However, it did not result in a significant

Positive effect on cognition

« Antihypertensive treatment in
mid life to 70 years (Gupta,
Hughes et al. )

« Lower SBP in hypertensive
patients with MMSE>24,
Higher SBP in hypertensive
patients with MMSE<24
(Ishikawa et al.)

Neutral effect on cognition

« Discontinuation of
antihypertensive in MCI
patients (Moonen et al.)

Prevalence of mild
cognitive impairment
Overall 30%, but with
heterogeneity (Quin et al.)

reduction in the risk of probable dementia presumably with
early termination of the study and fewer incidence of
dementia [25].

Patients with dementia are excluded from most clinical
trials, leaving uncertainty regarding the optimal treatment
for preventing cognitive decline, and the incidence of
dementia. Cognitive function was reported to deteriorate
after 1 year of follow-up in patients with MCI or dementia
whose clinical systolic BP was controlled under 110 mmHg
[26]. The causal relationship between lower BP during
antihypertensive treatment and cognitive decline is
unknown, but detecting MCI in daily practice is challen-
ging. Lower body mass index values are considered to
characterize older hypertensive patients with cognitive
impairment [27] implying careful observation of BP man-
agement among lean, older patients.

The associations of physical and mental frailty with BP
were investigated in older patients in the SONIC study [28].
In people aged 70+ 1 (rn=1,000), 801 (rn=978), and
90+1 (n=272) years, BP, grip strength, gait speed, and
cognitive function were examined on site. A lower systolic
BP level was associated with a higher prevalence of phy-
sical frailty among 80-year-olds who were taking anti-
hypertensive medication. Cognitive function was not
associated with frailty among patients without anti-
hypertensive medication. However, among those aged 70
years old, higher systolic BP and lower cognitive function
were associated with frailty, while among 90-year-olds, the
opposite result was shown.

Ishikawa et al. reported an inverse association with BP in
patients with and without cognitive dysfunction [29]. In
subjects with preserved cognitive function (MMSE > 24
points), MMSE scores decreased with increases in systolic
BP (B=—0.047 per 10 mmHg increase, P =0.002) after
adjusting for age, sex, body mass index, alcohol habit,
smoking status, diabetes, history of stroke, and geriatric
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SARS-CoV-2 infection in older individuals

| S

Decrease of meal size, daily
movement, acceleration of social
isolation.
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Fig. 3 SARS-CoV-2 infection in older individuals

nutritional index. However, in subjects with reduced cog-
nitive function (MMSE < 24 points), decreases in MMSE
score were associated with reductions in systolic BP.

A systematic review and meta-analysis of the prevalence
of MCI among hypertensive patients was conducted by
Quin et al. The prevalence of MCI was 30%, with a sample
of 47,179 hypertensive patients. Heterogeneity between
studies was reported in ethnicity, study design (cross-sec-
tional or cohort study), and assessment tools of cognition
(MMSE or Montreal Cognitive Assessment [MoCA]) [30].

Frailty and coronavirus disease 2019
(COVID-19)

The coronavirus disease 2019 (COVID-19) pandemic has
had a major global impact since 2019 when it first emerged
in China. Because the severity and mortality rates of
COVID-19 have been found to increase considerably with
advancing age, identifying the characteristics of elderly
patients with COVID-19 is important. The clinical mani-
festation of COVID-19 in elderly patients has been inves-
tigated in several studies (Fig. 3). In a meta-analysis
conducted to investigate risk factors for severe cases in
COVID-19, male, elderly (over 65 years of age), and obese
patients, and those with any comorbidities, particularly
hypertension, diabetes, and cardiovascular disease (CVD),
were reported to be more likely to develop into severe cases.
However, the association between hypertension, diabetes,
and CVD and the severity of COVID-19 was reported to
decrease with age [31]. Another meta-analysis reported that
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Atypical findings of elderly patients with
COVID -19 infection: Less fever, myalgia,
and cough, more confusion. Less typical
findings on X ray or CT scan.

receptor
binding

N-term

ApoE4 is associated with severity
of infection and symptomatic
infection.

the overall prevalence of dementia among COVID-19
patients was 10% (7-13%), and was associated with
increased mortality [32].

An association has been reported between COVID-19
severity and apolipoprotein E4 (ApoE4), which is a sig-
nificant risk factor for Alzheimer’s disease and is also
associated with atherosclerotic CVD. In one study, data
from a community cohort in the United Kingdom were
analyzed, and the ApoE e4e4 allele was found to increase
the risk of severe COVID-19 infection, independent of
preexisting dementia, cardiovascular disease, and type-2
diabetes [33]. In another study, ApoE4 was compared
between asymptomatic and symptomatic patients with
COVID-19, and significantly higher ApoE4 was detected in
symptomatic patients (p =0.03; OR 1.43, 95% CI
1.05-1.95) [34]. ApoE plays a pivotal role in cholesterol
metabolism, but also moderates macrophage pro-/anti-
inflammatory phenotypes and interacts with angiotensin-
converting enzyme 2, which is highly expressed in type II
alveolar cells in the lungs. These mechanisms may provide
an explanation for ApoE carriers to have severe infection in
COVID-19.

Previous studies have reported various difficulties in the
diagnosis of COVID-19 in older patients. Elderly patients
are less inclined to exhibit typical characteristics of COVID-
19 such as fever, cough and myalgia, and less likely to
exhibit typical findings on X-ray and computed tomography
scans [31, 35].

Additionally, the pandemic has had negative impacts
beyond the direct effects of COVID-19. Daily life was
affected by coronavirus countermeasures for many older
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people. The subjective amount of daily movement, leg
muscle strength, and meal size decreased among older
adults with frailty during the COVID-19 pandemic in Japan.
Decreases in subjective leg muscle strength were reported to
be associated with frailty [36].

Future perspectives

Frailty has impacts on various medical conditions that are
associated with higher rates of hospitalization, readmission,
and mortality, leading to a vicious cycle of physical, mental,
and social deterioration. Antihypertensive treatment can
reduce stroke, cardiovascular events, and mortality in
middle age patients and recent topics revealed it applies to
older adults. Thus, older hypertensive patients can be trea-
ted in line with the target BP provided in guidelines albeit
physicians should pay attention to how fit they are, if they
can measure and record or take notes of their BP at home,
and their medication adherence. It is important to consider
frailty when treating older patients, and each patient must be
managed individually in consideration of their complex and
diverse characteristics.
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