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ARTICLE INFO ABSTRACT
Keywords: Appropriate management of older people with hypertension is essential to reduce the burden of hypertensive
Older patients heart disease and further cardiovascular sequelae but there may be challenges given the presence of concurrent

Hypertensive heart disease
Frailty
Heart failure

senescent changes, comorbidities and impairment in functionality. It is recommended that frailty level and
functional status are assessed periodically to understand patient needs and to guide treatment decisions. Office
blood pressure should be measured with an appropriate cuff as per standard guidelines. There should be a high
index of suspicion for orthostatic hypotension and white coat/masked hypertension, both common in older in-
dividuals. Cardiac imaging often identifies age-related changes that may not result from hypertension alone,
including smaller ventricular volumes, a sigmoid septum and non-ischaemic fibrosis. Diastolic dysfunction is
common and other pathologies, including cardiac amyloidosis, may need to be considered in the presence of red
flags. Screening for atrial fibrillation during blood pressure evaluation is advised. Decisions for blood pressure
management should follow current recommendations and take into consideration the patient’s age and toler-
ance. There is limited evidence regarding heart failure management in older patients, however, disease-
modifying therapy as per guidelines should be pursued. Sufficient outcome data are lacking for this patient
group and a multidisciplinary approach is often needed to design optimal therapy.

Abbreviations: ACEi, Angiotensin-converting enzyme inhibitor; AF, Atrial fibrillation; ARB, Angiotensin receptor blockers; BP, Blood pressure; CAD, Coronary
artery disease; CCB, Calcium channel blocker; CFS, Clinical frailty scale; CGA, Comprehensive geriatric assessment; CKD, Chronic kidney disease; CMR, Cardiac
magnetic resonance; CVD, Cardiovascular disease; DBP, Diastolic blood pressure; ESC, European Society of Cardiology; ESH, European Society of Hypertension; HF,
Heart failure; HHD, Hypertensive heart disease; ICOPE, Integrated Care for Older People; ISH, Isolated systolic hypertension; LV, Left ventricular/ventricle; LVEF,
Left ventricular ejection fraction; LVH, Left ventricular hypertrophy; MH, Masked hypertension; MI, Myocardial infarction; MRA, Mineralocorticoid receptor
antagonist; NSTEMI, Non-ST-elevation myocardial infarction; OH, Orthostatic hypotension; PP, Pulse pressure; RAAS, Renin angiotensin aldosterone system; SBP,
Systolic blood pressure; SGLT2i, Sodium-glucose co-transporter-2 inhibitor; WCH, White coat hypertension.
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1. Introduction

Appropriate blood pressure (BP) control remains the main thera-
peutic strategy to address the adverse sequelae of hypertension irre-
spective of a patient’s age [1]. A patient group that is continuously
expanding are older individuals, with more than 1 billion people
worldwide estimated to be older than 60 years of age [2,3]. The
well-recognised increase in the incidence of hypertension with
advancing age results in approximately 65% of adults aged 60-79 years
and 80% of those aged 80 years or older having hypertension [1,4].
Therefore, hypertensive heart disease (HHD) in older adults is an
important problem of public health particularly considering the
observed increase in life expectancy.[5,6] Data from the Global Burden
of Disease Study 2019 confirmed that high systolic blood pressure (SBP)
is responsible for most cardiovascular deaths in people aged over 70
years, and that HHD is one of the top causes of mortality along with
coronary artery disease (CAD), stroke and atrial fibrillation (AF) [7]. In
addition, age-related changes in the renal and hepatic function, auto-
nomic nervous system competence, brain volume and cognitive function
are observed in older individuals, influencing the management of hy-
pertension and its complications [8,9].

Although the definition of older age varies among publications, the
cut-off of 65 years has often been used to define older patients, while an
age over 80 years has been used to identify the “very older” [10].
Chronological age has been used to drive treatment decisions in various
clinical conditions, however, it is an imperfect marker of an individual’s
overall health status[11,12]. The number and severity of comorbidities,
the degree of frailty and functionality, and life expectations are impor-
tant and relevant factors to consider when designing a treatment plan for
older hypertensive patients[13]. To make best clinical practices more
blurry, clinical trial data in older patients are limited, as very old pa-
tients with significant frailty have systematically been excluded from
these studies [1]. Consequently, an evidence-based approach for the
management of older patients with hypertension and
hypertension-mediated cardiac damage is difficult to establish[1]. When
clinical trial evidence is limited, consensus documents from national and
international societies represent important source of information for
clinicians[12]. The present document has been developed by the Euro-
pean Society of Hypertension (ESH) Working Group on Hypertension
and the Heart to provide an overview of the attributes of older patients
being evaluated for HHD as well as a road map for clinical management.
For the purposes of this review, we have elected to use 65 years of age as
a rough chronological cut-off, acknowledging that individualisation is
routinely required.

1.1. Assessment of frailty as a core step in the evaluation of the older
hypertensive patient

Frailty is a clinical syndrome characterised by decreased biological
reserve and resistance to stressors, leading to adverse outcomes such as
falls, iterative hospitalisations, loss of autonomy and death[14]. Frailty
dramatically increases after 80 years of age due to a decline of functional
capacities across one or more physiological systems. Several studies
have demonstrated that stratification of older patients based on the level
of frailty and functional status could significantly improve therapeutic
strategies and predict short and long-term drug-related adverse effects
when treating cardiovascular and metabolic diseases [15-18]. Thus,
frailty and functional status should be carefully assessed and considered
when treating older hypertensive patients.

The optimal assessment of frailty and definition of the frailty
threshold beyond which therapeutic strategies should be adapted is still
debated. Several studies have used functional parameters as surrogate
markers of frailty [19] (e.g., residency in nursing homes and the need for
support in the activity of daily living). An alternative method is based on
detecting three or more of the following criteria: unintended weight loss,
self-reported exhaustion, weakness, slow walking speed and low
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physical activity [20].

Other instruments have been developed by international and geri-
atric societies to support physicians in personalising the care of older
people based on their functional status. The World Health Organization
proposes a patient-centered and more comprehensive approach to the
care of older people, the Integrated Care for Older People (ICOPE),
which involves assessing the risk of unhealthy ageing by evaluating the
following functional domains: mobility, cognition, mood, nutrition and
sensory capacities [21,22](Fig. 1). Using this tool, any healthcare
worker can identify people with losses in intrinsic capacity in a com-
munity or at home. These people require referral to a trained healthcare
professional for a full, person-centred assessment of the person’s health
and social care needs and to develop personalised care goals and plans.

The comprehensive geriatric assessment (CGA) includes a similar
holistic approach, where a multidisciplinary team develops tailored care
plans for each frail patient through an integrated evaluation of the pa-
tient social and functional needs[23]. While the CGA has been suggested
as a valuable tool for the personalisation of the treatment of older people
with hypertension[12], it is complex, time-consuming, and requires
specialist skills. This makes its application by non-geriatricians difficult
in daily clinical practice.

Simpler algorithms for classifying older patients according to their
functional status and frailty level have been developed, allowing more
accessible but similarly valid frailty assessment by unskilled health
professionals. Among these, the Clinical Frailty Scale (CFS) is widely
used and well-validated for individuals over 65 years. This tool stratifies
patients in 9 functionality/frailty groups (Fig. 1)[24] and the ‘visual’
presentation of the frailty profiles results in a relatively homogenous
stratification of the patients, making it an accessible decision-making
tool for most professionals. The CFS stratifies subjects in three
different profiles: a) preserved functional status (“FIT”, Groups 1-3 of
the CFS), b) loss of function but preserved autonomy for the activities of
daily living (“SLOWED DOWN?”, Groups 4-5 of the CFS), and c) severe
functional impairment and loss of autonomy (DEPENDENT”, Groups 6-9
of the CFS)[12,24].

Key messages:

Frailty increases with age and its assessment is imporant to personalize
therapy and limit drug-related side effects.

Review of frailty and functional status should be routinely included in the
management of the older hypertensive patient.

1.2. Measurement of blood pressure in older hypertensive patients

Progressive stiffening of the arterial wall with ageing leads to an
increased SBP and decreased diastolic blood pressure (DBP)[12]. Such
changes are commonly detected after 50 years of age and make ISH and
elevated pulse pressure highly prevalent in older patients[1]. An
elevated pulse pressure (PP) has been associated with a faster progres-
sion of hypertension-mediated organ damage and an increased risk of
cardiovascular events[25,26], while lower DBP has been associated with
an increased mortality risk in older hypertensive patients[26,27].

The acquisition of accurate BP measurements is extremely important
in managing older patients with hypertension-mediated cardiac dam-
age, given the need to prevent further progression of adverse cardiac
remodeling through the achievement of adequate BP control, while
minimising the risk of side effects or complications related to the BP-
lowering therapy. Standard recommendations of BP evaluation also
apply for older individuals including those older than 80 years, and a
validated automated electronic or manual auscultatory device should be
utilised for office BP measurements[28]. Older subjects have a higher
prevalence of white coat hypertension (WCH) and masked hypertension
(MH) than younger patients, and the presence of these phenotypes can
potentially condition the physician’s decisions on treatment initiation,
intensification or de-escalation [29,30]. The recent ESH guidelines,
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SCREENING TOOLS — PERFORMED BY ANY HEALTHCARE PROFESSIONAL

WHO ICOPE

Can the person rise from chair
five times without using arms
within 14 seconds?.

1. Have you unintentionally lost
>3Kg over the last three months?
2. Have you experienced loss of
appetite?

1. Remember three words
2. What is the full date today?
Where are you now (home,

e A

Hears whispers (whisper test)

Do you have difficulties in Over the past two weeks, have

seeing far or reading, eye or screening audiometry you been bothered by
diseases or currently under result is $35 dB or passes —feeling down, depressed or
medical treatment (e.g., automated app-based digits- hopeless?

in-noise test ~little interest or

clinic, etc)?
3. Recalls the three words? l

Wrong to either question

or does not know \

()
Y/

Proceed with
complete
assessment

)

Cannot recall all three words

1. Very fit - Individuals who
are strong, lively, full of vitality,
and driven often engage in
regular physical activity. They
rank among the most physically
it individuals i their age group.

= 1
Preserved
function &

2. Well - Individuals who exhibit
no active symptoms of disease
yet do not possess the same level
of fitness as those in category .
They typically engage in exercise
or display high levels of activity
on an intermittent basis.

autonomy

3. Managing Well - Individuals
who manage their health
conditions effectively, yet their
physical activity is largely limited
to regular walking, without
engaging in more strenuous

N
Yes
\__/

SLOWED DOWN
Loss of function
Preserved
autonomy

diabetes, high blood pressure)?

\
Yes

If any domain with a ticked circle

Positive

screening

If slowed down or dependent

£

4. Vulnerable - Although they don't rely on
others for everyday assistance, many
experience symptoms that restrict their
activities. A frequent concern is feeling slower
or experiencing fatigue during daytime hours

S. Mildly Frail - Individuals in this group
typically exhibit a more noticeable decline in
speed and require assistance with complex
Instrumental activities of daily living (LADLs),
such as managing finances, transportation,
heavy household chores, and medication
routines. Genendlly, 3 slight degree of frailty
gradually hinders their ability to shop, walk
outdoors unaided, prepare  meals, and
maintain their homes

7\
> Fail

DEPENDENT
Loss of

autonomy
Severe frailty
End of life

pleasure in doing things?

Yes

Yes

1
lOR

6. Moderately Frail - Individuals require assistance
with all outdoor tasks and household maintenance.
Indoors, they frequently encounter difficulties with
stair navigation and require support with bathing.
Additionally, they may need slight assistance, such
35 prompts of supervision, when dressing.

7. Severely Frail - Individuals who are entirely
reliant on others for their personal care, regardless
of the underlying physical or cognitive reasons.
Despite this dependence, they appear to be stable
and are not considered to be at an imminent risk
within the next six months.

dependent and nearing life’s end often lack the
resilience to recuperate from even minor ailments.
9. Termnally Ill- Individuals who are nearing the
conclusion of their Idfe journey, with a life
expectancy of less than 6 months, and who do not

exercise.

(n’ I 8. Very Severely Frail - Individuals who are fully
> Y

display clear signs of frailty.

CLINICAL FRAILTY SCALE

Fig. 1. Multi-step approach for the evaluation of the older patient. The Clinical Frailty Scale (CFS) and Integrated Care for Older People (ICOPE) are screening tools
for the identification of declines in intrinsic capacities across different domains. This screening can be performed by any healthcare professional. If positive, the
screening should be followed by an expert multidisciplinary evaluation of the patient’s frailty status, aimed at defining goals of care and a personalized care plan. The

scope is to reduce the evolution towards unhealthy ageing.

however, emphasize the importance of confirming the diagnoses of
WCH and MH through repeated office and out-of-office BP measure-
ments, as there is evidence of limited reproducibility of these BP phe-
notypes [1]. Overall, several factors might influence the acquisition of
reliable BP measurements in older patients with hypertension. These
should be considered when taking decisions related to patient treatment
(Table 1) [30,31].

Given the increasing prevalence of postural BP changes with age
leading to both orthostatic hypotension (OH) and orthostatic hyper-
tension, regular screening for their presence in the older hypertensive
patient is advised. A recent meta-analysis suggests that the prevalence of
OH is 35.2% among geriatric outpatients[32]. When multiple patterns of
BP dysregulation are observed (e.g. OH, white-coat hypertension,
post-prandial hypertension, nocturnal non-dipping) the presence of an
autonomic dysfunction might be suspected, which might represent an
early sign of more severe neurological diseases, including Parkinson’s
disease and other synucleinopathies. While this suspect should be
further investigated, the coexistence of more than one alteration in the
BP regulation is also detectable in older hypertensive subjects without
evidence of neurological diseases. For example, in a short study of a
population above 80 years, frail patients had higher nocturnal SBP, and
this phenotype was independently associated with a non-dipping pattern
[33].
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Key messages:

Accurate BP measurement is important for the management of the older
hypertensive patient.

A validated automated electronic or manual auscultatory device should
be utilised for office BP measurements.

Out-of-office BP measurements may be required to identify BP phenotypes
that may affect decisions about treatment initiation or intensification as
well as de-escalation.

1.3. Cardiac imaging in older patients

There is limited data on the diagnostic and prognostic utility of
cardiac imaging in older patients with hypertension[34,35]. When
interpreting the imaging findings for presence of HHD, the physician
should consider physiological and degenerative senescent changes in the
cardiac structure and function, as well as their interplay with the effects
of gender, exercise history and cardiovascular risk factor exposure.
Common indications for cardiac imaging in older patients include
assessment of hypertension-mediated organ damage, investigation of
heart failure (HF) symptoms and angina and review for specific cardiac
pathologies upon suspicion. The most widely used imaging technique is
echocardiography followed by cardiac magnetic resonance (CMR)
(Fig. 2). The selection of the appropriate technique is based on clinical
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Table 1

Factors influencing BP measurements in older patients and measures to mitigate

the risk of inaccurate BP values.

Influencing factor

Potential issue

Recommended measure

Cuff size

Limited patient
mobility

Atherosclerosis

Arteriosclerosis

White-coat
hypertension

Abnormal
nighttime BP
patterns

Sympathetic
nervous system
dysfunction

BP, blood pressure.

There may be an extreme
variability of the upper arm
circumference due to the
presence of both overweight
and underweight patients.

Challenging to acquire BP
values in undressed arms. BP
measurements over clothed
arms are significantly higher
than bare arm measurements.
Atherosclerotic plaques at the
level of the subclavian arteries
might cause significant
differences in BP recordings
between arms, with potential
underestimation of BP values
when measured in the arm with
a stenotic subclavian artery.

Potential risk of overtreatment,
as there is an elevated brachial
artery pressure in the presence
of normal intra-arterial
pressure (pseudohypertension).
Potential risk of overestimating
BP values and thus of
overtreatment.

Nocturnal hypertension and
reverse dipping are common in
older patients.

Increasing prevalence of
postural BP changes, leading to
both orthostatic hypo- but also
hypertension.

The use of a cuff size
which is adequate for the
arm circumference of the
patient (including conic-
shaped cuffs where
appropriate) is crucial to
obtain reliable BP
measurements.

The arm should be
undressed as much as
possible for BP
measurement.

BP measurements should
be obtained in both arms
at the first clinical
assessment. If systolic BP
values differ >10-15
mmHg, clinical decisions
should be based on the
BP values recorded from
the arm where they are
found higher.

A limited response to BP
treatment despite
symptoms suggestive of
hypotension may help
identify the condition.
Confirmation of BP
values by repeated office
and out-of-office BP
measurements.
Ambulatory BP
monitoring should be
considered upon clinical
suspicion. Factors related
to poor sleep quality (e.
g., sleep apnea, prostate
hypertrophy) should be
reviewed.

Screening for orthostatic
hypo-/hypertension is
advised at each clinical
assessment of the older
hypertensive patient.

indication, availability, and expertise[36,37]. Frailty, cognitive status,
mobility issues, rhythm abnormalities (e.g., AF, frequent ventricular
ectopy, conduction disease, implanted electronic device), and other
comorbidities (e.g., lung disease, chronic kidney disease (CKD), skeletal
abnormalities) may limit the safety, procedural success and diagnostic
benefit of a specific test. The physician should use clinical reasoning and
review the appropriateness of any imaging study.

Data regarding myocardial volumes and systolic function are derived
from cross-sectional and less so longitudinal cohorts, and the age cut-off
for the definition of the older patient group is variable [38-44].
End-diastolic and end-systolic linear left ventricular (LV) cavity di-
mensions as well as absolute and normalised volumes assessed with
different imaging modalities decrease with age [38-44]. The changes in
the right ventricle are similar. A decrease with age in the long-axis
length of the LV results in a more spheroid shape of the cavity [45].
There is no evidence that the left ventricular ejection fraction (LVEF) is
adversely affected by ageing, and echocardiographic and CMR studies
show a mild age-related increase [41-44]. However, there is an
age-related decrease in longitudinal strain but with an increase in
circumferential strain that contributes to preserved systolic function
[40,42,46].

Non-invasive assessment of myocardial fibrosis is predominantly
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performed with the CMR techniques of late gadolinium enhancement
and parametric mapping. Senescence is characterised by apoptotic
myocardial cell loss with hypertrophy of the remaining cells and inter-
stitial fibrosis[47,48]. An analysis of CMR data from MESA in patients
aged 54 to 93 years without presence of myocardial scar showed greater
interstitial fibrosis, as assessed with T1 mapping and extracellular vol-
ume fraction, with increasing age [49]. These age-related alterations
appear to be more evident in men compared to women[50].
Non-ischaemic fibrosis is often observed in the presence of hypertension,
diabetes and CKD and is more prominent with greater disease severity
and perhaps duration[51]. Subendocardial fibrosis is typical of previous
myocardial infarction, but a focal presentation should raise suspicion of
an embolic event related to AF[52].

A sigmoid septum producing a “basal septal bulge” may be observed
in up to 10% of older individuals who are often female and hypertensive
[53,54]. There are no established diagnostic criteria but it is frequently
defined as a focal thickening of the septum >12mm, which is >50%
greater than the thickness of the mid-distal septum[54,55]. The pro-
posed mechanisms involve age-related dilation and tortuosity of the
aorta, decrease in the longitudinal LV dimension and the development of
an acute aortoseptal angle (generally <110 ) [56]. Differentiating a
benign septal bulge from hypertrophic cardiomyopathy may be difficult.
Both conditions might cause a symptomatic LV outflow tract obstruction
[54], and in this case, exercise echocardiography may be required to
define the severity of outflow tract obstruction with greater accuracy. In
addition, a septal bulge can lead to erroneous calculations of LV mass
and relative wall thickness using common formulas that rely on geo-
metric assumptions that assume symmetry of LV wall thickness.

Key messages:

Ventricular dimensions decrease with age as documented in echocardio-
graphic and CMR studies.

Common imaging findings in older hypertensive individuals include a
sigmoid septum and non-specific myocardial fibrosis.

1.4. Presentation of hypertensive heart disease in older patients

Assessment of older patients for evidence of HHD should follow
current hypertension guidelines. However, the cardiovascular system of
the older individual is characterised by a series of changes that result
from the ageing process per se along with the chronic effect of cardio-
vascular risk factors (Fig. 3). For instance, degenerative changes of the
cardiac valves, most commonly the mitral and the aortic, may affect
clinical symptoms as well as the BP phenotype. Patients with severe
aortic regurgitation usually present with a large PP, while previously
elevated BP may appear normalised or low in significant aortic stenosis.
Myocardial fibrosis and diastolic dysfunction associated with ageing are
common but difficult to discern from HHD and other underlying disease
processes. In this section, clinical points regarding investigation of the
heart of the older patient for evidence of hypertension-mediated organ
damage are addressed. It is evident that the chronicity and degree of
hypertension, the underlying medical therapy and the effects of other
concurrent cardiovascular risk factors are important points to consider
when reviewing the cardiac phenotype of a patient.

1.4.1. Left ventricular hypertrophy and heart failure

The prevalence of HF increases with age, and it is estimated that
almost 12% of adults over 80 years of age have HF[57]. Hypertension is
more common in HF with preserved LVEF (HFpEF), a condition that is
highly prevalent in older individuals. In recent HFpEF trials, the mean
age of participants was approximately 70 years and about 90% were
hypertensive[58-60]. Non-cardiovascular comorbidities (anemia, CKD,
diabetes mellitus, depression, pulmonary diseases, sleep disordered
breathing, and others) are prevalent in older ages and further affect
morbidity and mortality in patients with HF[61]. It is, therefore, clear,
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Fig. 2. Clinical CMR cardiac phenotypes encountered in older patients reviewed in a hypertension clinic. A. An 80-year-old male presented with a long-standing
history of exertional breathlessness. Cardiac imaging showed a basal septal bulge of 14mm with an acute aortoseptal angle and severe outflow tract obstruction.
There was no family history of hypertrophic cardiomyopathy. The images show end-diastole on the left and end-systole with flow turbulence on the right. B. A 76-
year-old male with long-standing uncontrolled hypertension, diabetes and end-stage chronic kidney disease. CMR showed concentric LVH (14mm) and extensive
fibrosis. Further investigations did not identify evidence of infiltrative disease or inherited cardiomyopathy, and the findings were considered of multifactorial origin.
C. An 85-year-old hypertensive female with history of coronary artery disease. Echocardiography showed severe LVH although blood pressure was appropriately
controlled. CMR confirmed LVH with septal asymmetry (20mm) and elevated mass index. There was near circumferential late gadolinium enhancement in the basal
to mid left ventricular walls. ECV was estimated at 59%. A 99mTc-DPD-scan suggested transthyretin amyloidosis. D. An 80-year-old gentleman with controlled
hypertension underwent cardiac investigations following a middle-cerebral artery stroke. The ECG showed widespread T-wave inversion. Paroxysmal atrial fibril-
lation was documented on ambulatory ECG monitoring. CMR confirmed apical hypertrophic cardiomyopathy (wall thickness 20mm) with evidence of microvascular
ischaemia on stress perfusion. CMR, cardiac magnetic resonance; LVH, left ventricular hypertrophy; ECV, extracellular volume fraction.

that early recognition of hypertension-mediated cardiac organ damage 70 years, LVH and HFpEF, an alteration of LV geometry (from concentric
is crucial to prevent progression to overt HF in these patients. to eccentric) and a reduction in the LVEF (<50%) was observed in 11%
HHD encompasses the myocardial changes resulting from chronic and 25% of the population respectively. Deterioration of the LVEF was
afterload and myocardial wall stress with activation of the renin- associated with a lower survival rate and a poor clinical prognosis[69].
angiotensin-aldosterone system and sympathetic nervous system[1, Interestingly, in the Prospective Study of the Vasculature in Uppsala
58]. The hallmarks of the condition include left ventricular hypertrophy Seniors study, concentric LVH and not LV dilation remained the most
(LVH), myocardial fibrosis and diastolic dysfunction. Similar changes, common pattern of LV remodeling associated with CVD risk in older
albeit milder, may be observed in the ageing heart alone. Cross-sectional individuals without myocardial infarction, notwithstanding that a pro-
studies have documented evidence of LV remodeling in more than half gressive dilatation of the LV was observed over 10 years of follow-up
of subjects aged 65 or older undergoing echocardiography[62,63]. [70].
Longitudinal CMR data form the Multi-Ethnic Study of Atherosclerosis With ageing, early diastolic relaxation and filling are compromised,
(MESA) have shown that LV end-diastolic volume decreases while the and LV filling relies more on the left atrial contraction[71]. In echo-
LV stroke volume and mass-to-volume ratio increase with ageing in both cardiography, this is typically reflected on a decreased transmitral E/A
sexes, in keeping with a pattern of concentric LV remodeling[64]. ratio, reduced mitral annular velocity (e’) and reduced peak early dia-
Among hypertensive individuals, rates of concentric remodeling are stolic strain rate[72,73]. Indeed, grade I diastolic dysfunction is
similar in patients with ISH and those with diastolic or combined hy- commonly seen in the ageing heart. On the other hand, an E/A ratio
pertension[65,66]. >1.5 may indicate advanced diastolic dysfunction and further evalua-
There is limited data regarding the clinical implications of LVH in tion for an elevated E/e’ (>14), presence of left atrial dilation
older individuals. In the older patients with ISH participating in the LIFE (>34ml/m?) and elevated velocity of tricuspid regurgitation (>2.8m/s)
(Losartan Intervention For Endpoint) study, less normalisation of LV are required for accurate characterization, similarly to younger ages
mass and LV geometry was observed, as compared with those without [74]. An analysis of the ARIC (Atherosclerosis Risk in Communities)
ISH, in part reflecting less reduction in BP, clustering of cardiovascular study in patients aged 65-90 years supported that reference limits for
risk factors and persistently higher arterial stiffness [67]. In 3043 hy- E/e’ and left atrial size agree with current guidelines, while lower
pertensive people aged 80 years and over, enrolled in the Hypertension cut-offs should be used for septal and lateral e’ (4.6 vs 7cm/s and 5.2 vs
in the Very Elderly Trial, the use of Cornell voltage and Cornell product 10cm/s respectively)[75]. An age-dependent increase in systolic pul-
criteria for LVH predicted the risk of cardiovascular disease (CVD) and monary artery pressure that is coupled with the increases in PP and
stroke risk, while only the Cornell product was associated with an diastolic dysfunction has been described[76].
increased risk of HF[68]. Age-related changes in diastolic function are expected to further
Transition from concentric LVH to an eccentric geometry may be worsen or become accelerated in the presence of cardiovascular pa-
documented. In a 5-year follow-up study of patients with a mean age of thology and risk factors such as hypertension, diabetes and obesity. In
79

Descargado para Daniela Zufiga Agiiero (danyzuag@gmail.com) en National Library of Health and Social Security de ClinicalKey.es por Elsevier en abril 30,
2025. Para uso personal exclusivamente. No se permiten otros usos sin autorizacion. Copyright ©2025. Elsevier Inc. Todos los derechos reservados.



M. Camafort et al.

European Journal of Internal Medicine 134 (2025) 75-88

Fig. 3. Overview of the evolution of heart disease in older patients and relative imaging recommendations. In the absence of cardiovascular risk factors, the imaging
findings of the heart of the older patients reflect age-related physiological and degenerative changes. Note that these changes not necessary respect the flow shown in
the picture, as there is substantial inter-individual variability in the evolution of cardiac damage with ageing. There is, also, evidence that women might have a more
rapid progression of the age-related cardiac damage. The age-related changes in the cardiac structure and function usually do not lead to clinical manifestations of
disease (healthy ageing phenotype). In contrast, when cardiovascular risk factors or specific comorbidities are present, the evolution of cardiac damage is accelerated
and leads to clinical events. The selection of the imaging modality should be based on the clinical query (e.g., valvular heart disease, presence of infiltrative disease,
flow-limiting coronary artery disease etc), patient profile (mobility, kyphoscoliosis, vascular dementia, kidney disease, etc) and diagnostic/prognostic benefit of the
test. IVRT, isovolumic relaxation time; DT, deceleration time; PASP, pulmonary artery systolic pressure; LVH, left ventricular hypertrophy; CMR, cardiac magnetic
resonance; CKD, chronic kidney disease; NSTEMI, non-ST-segment elevation myocardial infarction; STEMI, ST-segment elevation myocardial infarction; MINOCA,
myocardial infarction with non-obstructive coronary arteries; INOCA, ischemia with non-obstructive coronary artery disease.

the MONICA Augsburg study, the prevalence of diastolic dysfunction in
subjects over 65 years old was 15.8%, with a higher prevalence in men
than women[77]. Independent predictors of diastolic abnormalities
were arterial hypertension, presence of LVH, and coronary artery dis-
ease. The Newcastle 85 Study, documented that in people 87-89 years
of age LV diastolic dysfunction was detectable in 88% of participants
and was present in 87% of subjects with LV systolic dysfunction[78].
Although the relative contribution of ageing versus concurrent cardiac
risk factors is often challenging to discern, in clinical practice it is un-
likely that any grade of diastolic dysfunction beyond impaired relaxa-
tion is due to ageing alone.

Cardiac amyloidosis often presents with symptoms of HF and its
prevalence may be as high as 30% in patients older than 75 years[79].
There should be increased suspicion of the condition in older patients
with severe LVH — disproportionate to the degree of hypertension, aortic
stenosis, and HFpEF with elevated NT-proBNP[80-82]. Other extrac-
ardiac red flags for amyloidosis include carpal tunnel syndrome,
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ruptured biceps tendon, muscle weakness and autonomic dysfunction
[83]. In some patients, progressive decrease of BP and electrocardio-
graphic voltages is observed despite no changes in antihypertensive
treatment[84]. Typical imaging findings include concentric LVH with
right ventricular involvement, impaired longitudinal function with
relative apical sparring, impaired gadolinium kinetics on CMR, elevated
T1 relaxation times and increased extracellular volume[85]. Testing for
monoclonal protein and bone-scintigraphy are important diagnostic
steps to distinguish (predominantly wild-type) transthyretin from am-
yloid light chain amyloidosis, as there are important differences in
treatment options and prognosis[85].

1.4.2. Coronary artery disease

Hypertension, dyslipidemia, diabetes, renal dysfunction, and smok-
ing are all established risk factors for CAD and are frequently observed in
older subjects[86]. Multi-vessel or left-main CAD[87], non-ST-elevation
myocardial infarction (NSTEMI) and silent or unrecognised myocardial
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infarctions (MI) are commonly detected in older patients, especially in
those with diabetes and hypertension[88]. Also, type 2 MI is frequent in
older patients at elevated risk for CAD, although only 50% of such pa-
tients have evidence of significant coronary obstruction[87].

The diagnosis of CAD may be difficult in older hypertensive patients,
as the clinical presentation is often characterised by nonspecific symp-
toms (e.g., fatigue, dyspnea, nausea, vomiting, or midepigastric/post-
prandial pain). Echocardiography is useful for the assessment of car-
diac structural and functional parameters, including abnormalities in LV
contractility[87]. Pharmacological stress echocardiography and single
photon emission computed tomography myocardial perfusion imaging
has been demonstrated to effectively risk-stratify patients[89]. Even
though adenosine or dobutamine may provoke tachyarrhythmias, hy-
potension and severe myocardial ischemia, these agents can be safely
used in older individuals. Coronary computed tomography angiography
is a noninvasive imaging modality that can visualise atherosclerosis at
rest, although it requires the patient’s collaboration in breath holding
during the procedure[90].

1.4.3. Atrial changes and atrial fibrillation

The prevalence of AF increases with age, and it is estimated that over
10% of older adults have AF[91]. Ageing-related structural and elec-
trical remodeling of the atria per se creates a favorable substrate for the
initiation and maintenance of AF. The risk of developing AF is higher in
people with hypertension, and the strong relationship between elevated
BP and AF is supported by Mendelian randomisation analyses showing a
causal association between elevated BP and risk of AF[92]. Conversely,
antihypertensive treatment may reduce the risk of AF by 10% in patients
with hypertension and by 19% in patients with HF[93]. In a secondary
analysis of the Systolic Blood Pressure Intervention Trial (SPRINT)
involving 8,022 patients, it was found that intensive BP reduction was
linked to a 26% decrease in the risk of developing AF, and this effect
remained consistent across the predefined age subgroups of <75 years
and 75 years[94]. In addition, early treatment of AF may have prog-
nostic significance. In the Early Treatment of Atrial Fibrillation for
Stroke Prevention Trial (EAST-AFNET 4), 88% of participants were
hypertensive, and early treatment for rhythm control was associated
with a decreased risk of adverse cardiovascular outcomes in patients
with early AF aged >75 years or with CHA2DS2-VASc score 2 and CVD
[95].

In the Screening for Atrial Fibrillation in the Elderly (SAFE) study, AF
prevalence was 6.9% in the opportunistic intervention population [96].
In addition, in the community-based Subclinical Atrial Fibrillation and
Risk of Ischemic Stroke (SAFARIS) study, the use of a patch-based
recorder in 527 participants free of AF, HF or history of stroke, identi-
fied AF in 1.9% of participants, while supraventricular tachycardia and
ventricular tachycardia episodes were observed in 84% and 25% of
subjects[97]. Newer digital heart rhythm devices are currently proposed
for AF detection in hypertensive patients [98]. Modern BP monitoring
devices include algorithms to detect AF with high sensitivity, although
electrocardiography is necessary to confirm the diagnosis. It is recom-
mended that BP measurements should be accompanied by a careful
palpation of the older patient’s radial pulse and recording of the heart
rate. In patients with extreme variability of BP and heart rate values
between consecutive readings, the presence of AF should be suspected.

Key messages:

Left ventricular hypertrophy is a hallmark of hypertensive heart disease in
older patients, and presence and degree of diastolic dysfunction should be
assessed.

A high index of suspicion is required for cardiac amyloidosis in older
patients, particular in the presence of red flags.

Prevalence of atrial fibrillation in older patients is increased, but may
remain unrecognized. BP measurements should therefore be accompanied
by palpation of the radial pulse for screening.
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1.5. Biomarkers of hypertensive heart disease in older patients

Different biomarkers might inform on one or more of the processes
underlying cardiac changes in the setting of hypertension including
haemodynamic changes due to peripheral pressure or volume load, as
well as changes in the extracellular matrix and microvessels, inflam-
mation, fibrosis, and apoptosis. The Cardiovascular Health Study[99]
showed that the combination of LVH with greater hs-cTnT or
NT-proBNP levels and their longitudinal increase identifies older adults
at highest risk for symptomatic HF, especially HFrEF, suggesting that
these biomarkers may characterise sub-phenotypes in the transition
from LVH to HF. Inflammatory markers are related to LV geometry and
diastolic function in older patients[100] and higher circulating levels of
natriuretic peptides, adrenomedullin, endothelin and osteoprotegerin
have been associated with increased LV mass index in blacks[101]. The
interpretation of circulating levels of biomarkers in older adults is,
however, complicated by the presence of age-associated physiological
changes, concomitant diseases and medications, as well as geriatric
syndromes, which may impact on their sensitivity, specificity, and pre-
dictive value, reducing their performance compared to what is normally
observed in younger individuals[102]. Given that in most studies older
subjects are commonly underrepresented, many of the data available on
biomarkers associated with HHD in older patients lack a proper vali-
dation in this population and establishing their prognostic role remains a
challenge.

1.6. Medical treatment of hypertension in older patients

BP-lowering treatment of older patients with hypertension reduces
the occurrence of cardio/cerebrovascular events and their associated
mortality[1,103,104]. Evidence from a limited number of clinical trials
indicates that even people over 80 years can benefit from BP-lowering
treatments and that targeting SBP <150 mmHg[68] or even <130
mmHg can reduce their morbidity and mortality risk[104]. The 2023
ESH Guidelines suggest using different BP targets during antihyperten-
sive treatment, depending on the patient’s age and the presence of iso-
lated systolic hypertension (ISH) (Fig. 4). Independently of these
recommendations, the guidelines emphasise the importance of indi-
vidualising the BP targets based on the patient’s frailty status. Indeed, a
common approach across different guidelines regarding hypertension
management in the elderly is that appropriate BP control should be
pursued but personalization of therapy is key[105,106]. The recent
2024 European Society of Cardiology (ESC) Guidelines recommend that
for older patients the same treatment guidelines as for younger people
should be followed (e.g., target SBP of <140mmHg and preferably
120-129mmHg but also “as low as reasonably achievable”). The same
guidelines recommend that higher BP thresholds for BP-lowering
treatment as well as higher treatment targets should be considered in
the presence of symptomatic orthostatic hypotension, age 85 years,
moderate-to-severe frailty and limited predicted lifespan[105]. Several
observational studies have shown that frailty might substantially influ-
ence the association between BP values and the patient’s clinical out-
comes. The commonly described U-shaped relationship between BP and
mortality is more evident in frail older patients, who have an increased
vulnerability to the damage related to extreme BP values and their rapid
changes [107-110], especially when receiving antihypertensive treat-
ments[111-114]. It remains, therefore, unclear whether in the very frail
older patients, who most of the times are also at very high risk for car-
diovascular complications, antihypertensive treatment should be
maintained or even reinforced to avoid further cardiovascular problems,
or less aggressive treatments and even progressive deprescription should
be pursued to prevent adverse effects of polypharmacy and of exces-
sively low BP levels[115].

The prescription of BP-lowering drugs, in turn, requires a careful
consideration of the benefits potentially achievable by lowering BP, as
compared to the risk of causing an excessive BP reduction. For instance,
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Fig. 4. Blood pressure thresholds and targets in patients older than 65 years according to the European Society of Hypertension 2023 Guidelines for the management

of arterial hypertension.

an increased arterial stiffness coupled with a reduced efficiency of the BP
homeostatic systems and changes in pharmacokinetics increase the
fluctuations of BP throughout the day and during daily activities,
increasing the risk of drug-related problems (e.g. post-prandial and
postural hypotension).

In selecting medication for older patients, it is important to consider
their overall health profile, including potential comorbidities, functional
status and concomitant drug treatments. In older patients, particularly
those with severe frailty, the initial therapy should be based on mono-
therapy and dosages of antihypertensive medications should be care-
fully evaluated. Depending on the initial BP values and severity of BP
fluctuation, half the initial starting dose might be considered, followed
by a progressive up-titration of the treatment. Indeed, in older patients a
gradual reduction of BP is safer than rapid BP lowering, and when an up-
titration of the medications is indicated, it should be performed while
carefully monitoring for potential drug-related complications that might
emerge. For example, periodic assessment of orthostatic BP should be
considered to reduce the risk of falls[116].

For older hypertensive patients without other comorbidities,
preferred classes of BP-lowering medications are angiotensin-converting
enzyme inhibitors (ACEi), angiotensin receptor blockers (ARB), calcium
channel blockers (CCB), and diuretics [117-120]. CCBs are particularly
recommended in patients with ISH, while beta-blockers (BB) can be used
in specific circumstances, including the presence of concomitant CAD,
HF, or AF with an elevated HR. If the target BP is not achieved with a
single antihypertensive agent, switching to combination therapy with
two or more drugs is advised, usually using a single-pill combination to
simplify the treatment[1].

Certain practice points merit special consideration in older in-
dividuals. In patients at high risk of OH (e.g. patients with Parkinson’s
Disease) requiring BP lowering treatment, non-pharmacological ap-
proaches aimed at mitigating the risk of OH and medications such as
midodrine, pyridostigmine, and fludrocortisone can be considered [12,
121]. Regular monitoring of renal function is recommended, particu-
larly when prescribing diuretics, as they might alter the circulating
electrolyte levels and cause hypovolaemia (particularly during the
summer), given the dysregulated thirst perception of older people.
ACEi-induced cough should also be carefully assessed, given the com-
mon coexistence of chronic diseases of the respiratory system. Similarly,
beta-blocker-related bradycardia should be monitored, given the higher
prevalence of autonomic dysfunction in older patients and the frequent
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coexistence of proarrhythmic substrates, as the presence of CAD or a
substanti