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ABSTRACT: As the population ages, the global cardiovascular disease burden will continue to increase, particularly among 
older adults. Increases in life expectancy and better cardiovascular care have significantly reshaped the epidemiology of 
cardiovascular disease and have created new patient profiles. The combination of older age, multiple comorbidities, poly-
pharmacy, frailty, and adverse noncardiovascular outcomes is challenging our routine clinical practice in this field. In this 
review, we examine noncardiovascular factors that statistically interact in a relevant way with health status and quality of life in 
older people with cardiovascular disease. We focused on specific geriatric conditions (multimorbidity, polypharmacy, geriatric 
syndromes, and frailty) that are responsible for a major risk of functional decline and have an important impact on the overall 
prognosis in this patient population.
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Revolutionary therapeutic advances (eg, the com-
bination of myocardial revascularization and bet-
ter drug treatment) have gradually reshaped the 

clinical course of cardiovascular disease (CVD). In the 
1990s, most patients with CVD died of cardiac causes. 
Since then, improvements in care have led to an in-
crease in noncardiac mortality, irrespective of the se-
verity of CVD.1 Once fatal, CVD has become a chronic 
disease. These advances have been so significant that 
the mortality rate in patients with CVD is now much 
the same as in the general population.2 As a result, the 
number of patients with chronic CVD has increased 
and the profile of current CVD survivors has changed: 
they are more likely to be old and frail and to have 
multiple comorbidities.3 Given that mortality has long 
been the most common CVD outcome, survival has 
been the primary criterion for assessing the effect of 
cardiac care. However, survival does not necessarily 
constitute a return ad integrum, and additional deter-
minants (such as quality of life) must be considered. 

Cardiac care with more technical interventions in com-
plex, heterogeneous, frail patients thus faces a conun-
drum: how can we both improve life expectancy and 
maintain quality of life? One can hypothesize that com-
prehensive care will be facilitated by taking account of 
aging phenotypic profile and geriatric factors that can 
interact with overall cardiac outcomes to base medical 
decisions on an accurate assessment of the risks and 
benefits of an intervention. Older people with CVD are 
particularly likely to develop geriatric conditions, which 
are powerful but often overlooked noncardiovascular 
prognostic factors that are responsible for a range of 
adverse events.

In this review, we describe the aging-related burden 
in 4 common geriatric conditions: multiple comorbid-
ities, polypharmacy, geriatric syndromes (GSs), and 
frailty, all of which statistically contribute to adverse 
noncardiac outcomes in older people with CVD. We 
hypothesized that a better understanding of geriatric 
conditions and their prevalence would help to resolve 
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the dilemma faced when managing older patients 
with CVD. Our ultimate goal is to help clinicians deal 
with complex cases among older patients and thus 
choose or continue the most appropriate management 
approach.

AGING, CVD, AND THE OVERLAP 
WITH GERIATRIC CONDITIONS
Most definitions of aging refer to a progressive decline 
with age. It may be tempting to imagine that the decline 
is always linear (ie, a scenario in which very old adults 
are “highly damaged” and younger ones are “minimally 
damaged”). This simplistic view can affect the choice 
of optimal care by causing the physician to ignore im-
portant aspects of biological aging.

Although the biological causes of aging have not 
yet been clearly elucidated, 9 cellular and molecular 
hallmark factors have been identified: the accumu-
lation of DNA damage, telomere shortening, epigen-
etic alterations, loss of proteostasis, deregulation of 
nutrient sensing, mitochondrial dysfunction (respon-
sible for oxidative stress), cellular senescence, stem 
cell depletion, and impaired intercellular communica-
tion. These damaging events are associated with a 
chronic, low-grade inflammatory state referred to as 
“inflamm-aging”.4 In unhealthy aging, the body fails to 
compensate for this inflammatory burden effectively. 
In contrast, healthy aging is linked to a lower fre-
quency of inflammatory responses and more effective 
anti-inflammatory strategies. This overall imbalance 
towards persistent chronic inflammation results in in-
sufficient tissue repair and tissue degeneration. The 
resulting phenotypic changes are characterized by 
increased susceptibility to aging-related diseases (in-
cluding CVD), a high risk of concomitant age-related 
chronic diseases, decreased stress tolerance, the 
emergence of GSs, a worse response to treatment, 
and low functional capacity.

It is now widely accepted that chronic, low-grade 
inflammation contributes to the pathogenesis of CVD 
and atherosclerosis, independently of other cardio-
vascular risk factors.5 From this perspective, CVD in 
the older adult is consistent with the concept of com-
promised biological aging (ie, a high basal level of in-
flammation associated with pathological phenotypic 
changes). These issues have long been left to geria-
tricians but—given the current profile of patients with 
CVD—need to be highlighted. We provide an overview 

of the burden of geriatric disorders in patients with 
CVD versus those in the general population.

PREVALENCE OF GERIATRIC 
CONDITIONS IN OLDER PATIENTS 
WITH CVD
Older adults with CVD usually have other chronic or 
multimorbid conditions, which is responsible for a sig-
nificant drug burden.6 Furthermore, functional decline 
and complex GSs are major concerns in the manage-
ment of older adults with CVD.7 Given that current CVD 
management is being structured to respond more 
specifically to the health needs of older adults, we shall 
suggest a number of guidelines on what to look for 
when managing an older patient with CVD. The preva-
lence and prognosis of each index geriatric condition 
are summarized in Table 1.

Chronic Diseases and Multimorbidity
It has been estimated that between 55% and 98% of 
older adults aged 60 years and over have at least 2 
chronic diseases (ie, multimorbidity).8,9 CVDs are the 
most common conditions in multimorbid patients, and 
ischemic heart disease is among the most prevalent 
individual chronic diseases.8,10,11 Almost all older adults 
with CVD have multiple comorbidities. In 1 study, only 
17% of older patients with coronary heart disease had 
no other chronic diseases.12 It is estimated that 70% 
of people over 70 years old will develop CVD and that 
more than two thirds will also have associated noncar-
diovascular comorbidities.6 In a large national survey 
of Medicare beneficiaries aged 65 years, CVD fre-
quently coexisted with diabetes (37%–47%), anemia 
(39%–51%), and arthritis (41%–46%).13 Clinicians car-
ing for old patients with CVD are therefore more likely 
to encounter CVD as part of a constellation of chronic 
diseases.

Polypharmacy
The treatment of multiple comorbidities often leads to 
polypharmacy (defined typically as taking 5 or more 
medications). The results of the Survey of Health, 
Ageing, and Retirement in Europe study showed that 
the prevalence of polypharmacy among adults aged 
65 or over in Europe and Israel ranged from 26.3% to 
39.9%.14 Despite significant progress in CVD preven-
tion, drug-based approaches still constitute the corner-
stone of CVD management. Based on the combination 
of 4 drug classes (statins, antiplatelets, β-blockers, and 
angiotensin-converting enzyme inhibitors), strict adher-
ence to clinical guidelines will bring individuals closer to 
polypharmacy. Cardiovascular drugs are the most fre-
quently prescribed treatments in older people. Having 
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CVD is associated with the highest levels of drug pre-
scription. In a retrospective study of older patients with 
CVD and who were admitted to a cardiology depart-
ment, the prevalence of polypharmacy (95%, and even 
69% for excessive polypharmacy [≥10 drugs]) far ex-
ceeded that observed in the general population. On 
average, patients were treated with 11.6±4.5 drugs at 
home.15 Clinicians face new challenges, including the 
interplay between individual chronic disease strategies 
that can compete with each other and create barriers 
to the provision of coordinated care.

Geriatric Syndromes
The GS concept requires a shift from the conven-
tional medical use of the term “syndrome” (ie, a set 
of symptoms with a single underlying cause). GSs re-
sult from the cumulative, synergistic effects of discrete 
diseases on multiple organ systems; when the body 
can no longer compensate, the effects are finally ex-
pressed as a single symptom16 (Figure 1). Just as heart 
failure is an expression of the heart’s limited ability to 
tolerate additional stress, GS is the failure of postural 
status for falls or failure of brain function for delirium. 
GSs commonly include gait disorders, falls, cognitive 
syndromes, delirium, depression, pressure ulcers, 
sarcopenia, sensory impairments, chronic pain, sleep 
disorders, urinary incontinence, and frailty (discussed 
individually in the next paragraph).16

The effects of GS on health care are well docu-
mented. Table 2 summarizes the main results for the 
GSs that have been most studied in cardiovascular 
research. Older patients with CVD are particularly at 
risk.17,18 In a large US Health and Retirement Study 

survey of adults aged 65 years or over, 25% of those 
with congestive heart failure or CVD had severe urinary 
incontinence or at least 1 fall.19 The prevalence of GS is 
linearly related to the number of comorbidities, partic-
ularly in older adults with CVD. Patients with ischemic 
heart disease and heart failure have an average of 2 
GSs (particularly pain, urinary incontinence, and falls). 
Older adults with CVD and 2 or more other diseases 
were twice as likely to develop GS as those with CVD 
alone.18 Conversely, clinical data have also suggested 
that the presence of GS increases the CVD risk.20 
Despite the contributory role of GSs in older people 
with CVD, these syndromes are still underrecognized 
and often overlooked.

Frailty
Frailty is a complex and emerging GS that is increas-
ingly used in primary, acute, and specialist care. Frailty 
is a condition of particular interest that may represent 
a transitional phase between successful aging and dis-
ability, a new, more accurate and tailored approach to 
biological age. In this sense, we propose to address 
this GS in a more precise way.

Frailty is a vulnerable state characterized by the ac-
cumulation of impairments in several interdependent 
systems, a decrease in physiological reserves, and 
the failure of homeostatic mechanisms in response to 
low-level stress.21 In other words, frailty corresponds 
to a premorbid state that reflects “precompromised” 
biological aging (Figure 1).16 The concept of frailty has 
been widely integrated into guidelines on CVD manage-
ment. As a result, the European Society of Cardiology’s 
2021 guidelines placed particular emphasis on frailty 

Table 1.  Overview of Common Health Problems Affecting Older Adults With CVD

Geriatric 
conditions Definition

Prevalence in 
adults ≥65 y

Relevant epidemiology data in 
older adults

Prognosis and clinical 
implication

Multimorbidity Coexistence of 2 or more chronic 
diseases

30% to 83% •	 Various combinations of chronic 
diseases

•	 Cardiovascular comorbidities are 
the most frequently reported

↓ Functional status and QOL
↑ Polypharmacy
↑ Falls
↑ Use of care
↑ Mortality

Polypharmacy Simultaneous use of ≥5 
medications
Excessive polypharmacy: ≥10 
drugs

26.3% to 40% •	 Excessive polypharmacy ≈ 10%
•	 Incidence at 3 y: 53%–87%
•	 Cardiovascular medications are 

the most frequently reported

↑ Adverse drug reactions
↑ Institutionalization
Exacerbation of other medical 
conditions
↑ Hospital admissions
↑ Mortality

Geriatric syndrome Impaired function because of 
cumulative, synergistic effects on 
multiple organ systems

10% to 60%
(at least 1 GS)

•	 Prevalence in inpatients with acute 
CVD: 60%

↑ Frailty
↓ Functional status and QOL
↑ Hospital admission
↑ Mortality

Frailty A state of reduced physiological 
reserve in multiorgan systems, 
increasing susceptibility to 
stressful events

10% •	 CVD: 10%– 60%; severe CAD: 
50%

•	 An important prognostic 
determinant in older patients with 
CVD

↓ Functional status and QOL
↑ Falls
↑ Hospital admission
↑ Mortality

CAD indicates coronary artery disease; CVD, cardiovascular disease; GS, geriatric syndrome; and QOL, quality of life.
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conditions in adults with atherosclerotic CVD and thus 
demonstrated the growing concern and need for indi-
vidualized actions.22

Numerous tools have been developed to account 
for frailty in clinical practice, some focusing on physical 
frailty (eg, the Fried frailty scale), and others based on 
the accumulation of deficits that place individuals at in-
creased risk for adverse outcomes (eg, the Rockwood 
frailty index). Both of these scores have additional 
prognostic value in patients at high risk for CVD be-
cause they are associated with increased CVD events 
and mortality, independent of CVD risk factors.23,24 
Nevertheless, these scales do not necessarily identify 
the same individuals. The frailty phenotype does not 
require prior clinical assessment, making it a relevant 
tool for stratifying the profile of older patients with CVD 

at baseline. However, it does not provide guidance for 
interventions, unlike the Rockwood frailty score, which 
identifies the underlying causes of the risk state as a 
modifiable exposure. Depending on the definition and 
scale used, the overall prevalence of frailty is ≈10% 
among community-dwelling people aged 65 years 
and over25 and 10% to 60% among older patients with 
CVD.26,27 Sex differences have been identified in the 
prevalence of frailty and its prognostic impact. The 
clinical literature shows that women almost always 
have a higher prevalence and risk of frailty, a more 
compromised state, whereas they have a lower risk of 
mortality, the so-called male–female healthy survival 
paradox. Frailty is highly prevalent in older women with 
CVD, ≈1.6 times more than in men.28 Nevertheless, the 
factors responsible for this frailty-mortality paradox 

Figure 1.  Conceptual Definition of Geriatric Syndrome.
Geriatric syndromes result from the cumulative, synergistic effects of discrete diseases on multiple organ systems; when the body can 
no longer compensate, the effects are finally expressed as a single symptom. The cumulative system impairments result in impaired 
function. When these impairments accumulate or when additional stress is present, function is lost and a geriatric syndrome develops. 
The accumulation of geriatric syndromes leads to an overall premorbid state (ie, frailty).
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are not yet well understood. A combination of behav-
ioral, social, and biological factors has been proposed. 
Classically, one can cite the protective effect of estro-
gen against female mortality, particularly in terms of 
CVD. Many studies have found a statistical overlap be-
tween frailty and CVD.4,26,28 A meta-analysis showed 
that prevalent frailty was associated with an elevated 
risk of any type of CVD (odds ratio [OR] 95% CI, 2.85 
[2.29–3.53]), and with specific CVDs (coronary heart 
disease: 2.86 [2.20–3.71]; stroke/transient ischemic 
attack: 3.38 [2.37–4.81]; and peripheral vascular dis-
ease: 3.45 [1.79–6.64]), with an almost 9-fold greater 
risk of heart failure than in robust individuals.29 Frailty 
was also an independent predictor of a wide range of 
incident CVDs and was associated with an increased 
risk of developing any cardiovascular condition during 
follow-up (median: 4.4 years) versus robust patients 
(OR=1.70; P=0.004).29 There is a growing body of evi-
dence for a bidirectional, colinear relationship between 

frailty and CVD. CVDs are also a potential modulator of 
the overall frailty risk. In the longitudinal cohort in the 
Cardiovascular Health of Community-Dwelling Older 
People Study, CVD (including ischemic heart disease, 
stroke, and congestive heart failure) was statistically 
associated with incident frailty.30

GERIATRIC CONDITIONS CHALLENGE 
THE PROVISION OF CARE FOR 
PATIENTS WITH CVD
Although living longer is certainly an important goal, 
most older people are also concerned about their over-
all quality of life and their independence. After arthritis, 
CVD is the second most common cause of disability in 
older people and is a major cause of self-reported poor 
health.31 It has been shown that CVD in adults aged 
65 years or over was associated with a loss of 6.5 years 

Table 2.  Epidemiology of Geriatric Syndromes

Geriatric 
syndromes Definition

Prevalence in adults 
≥65 y*

Prevalence in 
hospital Relevant data on CVD in older adults

Delirium Acute impairment of attention and 
awareness

2%–10% (4%–38%) 10%–30% •	 Common in ICU patients (70%–87%)
•	 15%–50% had delirium on admission or 

during the hospital stay
•	 Delirium: a 7-fold increased risk of mortality

Dementia (all 
types)

Severe loss memory that interferes 
with daily life and causes a loss of 
functional independence

2% (≈50%) 25%–30% •	 Delirium at admission associated with 
dementia ≈50%

•	 Prevalent CHD: a 27% increase in the risk of 
dementia.

•	 Incident CHD (MI or angina pectoris): 
accelerated cognitive decline at 1 y

Depression Severe mood disorder 0.6%–2% 
(≈10%–45%)

5%–60% •	 MI, a specific risk factor for depression 
onset ≈20%

•	 Associated with poor adherence to care

Falls Inadvertently ending up on the 
ground

20%–40% (50%–75% 
of people fall each y)

30%–40% •	 The most common adverse event in hospital
•	 Older adults with CVD have a 57% risk of 

falling.
•	 Specific CVD risk factor for fall-related 

mortality: MI, AF, and congestive HF

Pressure ulcers Injury to the skin and underlying 
tissue, caused by prolonged 
pressure

3%–10% (7%–23%) 8%–14% •	 CVD patients in the ICU (postsurgical or 
not): 23%

•	 Mortality rate because of pressure ulcers 
and its associated secondary complications: 
68%.

Urinary 
incontinence

Any involuntary urine loss 2%–25% (≈50%) 22% •	 Prevalence in acute cardiac disease ≈50%

Sarcopenia Progressive loss of muscle mass 
and function

10% (31%–51%) 24% •	 Prevalence in older patients with MI: 64.6%
•	 Independently related to prevalent CVD, 

such as MI, HF, AF, and atherosclerosis
•	 Associated with a higher cardiovascular risk 

score in MI.

Chronic pain Pain for at least 3 mo 35%–60% (≈50%) 50% •	 Prevalence in older patients with CVD: 50%
•	 People with chronic pain are more likely to 

have CVD (reductions in physical activity 
and deterioration in mental health, sleep, 
and diet quality).

AF indicates atrial fibrillation, CHD, coronary heart disease; CVD, cardiovascular disease; HF, heart failure; ICU, intensive care unit; and MI, myocardial 
infarction.

*Indicates the prevalence in community-dwelling adults aged 65 years or over; the specific prevalence in adults aged 65 years or over living in nursing homes 
is given in brackets.
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of “successful” life (ie, life with good health and func-
tion) in women and 5.6 years in men.32

Beyond traditional risk factors, geriatric conditions 
may add prognostic information. Interestingly, Vaes 
et al found that frailty (but not a set of conventional 
cardiovascular risk factors) was statistically predic-
tive of all-cause and specific cardiovascular mortal-
ity in very old adults with prevalent CVD.33 Geriatric 
conditions negatively affect the presentation and 
course of CVD, so that diagnosis, prognosis, and 
management are worsened by the presence of these 
conditions. They are important predictive factors of 
adverse noncardiovascular outcomes, including an 
increased risk of death, disability, institutionalization, 
greater use of health resources, lower quality of life, 
and higher frequencies of adverse drug reactions in 
older patients with CVD16,34 (Table 1). Notably, func-
tional decline, defined as reduced activities of daily 
living, is a prevalent yet preventable complication 
during hospitalization affecting 33% of older patients 
with acute CVD.35

By evaluating CVD as an independent condi-
tion in a single organ system, our clinical care initially 
ignored the interorgan interactions necessary for good 
general health. Noncardiovascular conditions are 
sometimes ignored, even when they have a relevant 
impact on overall outcomes or a negative impact on 
self-management (eg, cognitive impairment). Further 
efforts to defragment care, encompass noncardio-
vascular conditions, and apply team-based care are 
important steps in managing older people with CVD. 
Care provision for the geriatric patient must integrate 
all the contributory risks: (1) the diagnosis and treat-
ment of not only CVD but also other chronic diseases, 
(2) targeted prevention of noncardiovascular event and 
cardiovascular complications, and (3) efficient assess-
ment of the functional impact of cardiovascular condi-
tions on the patient’s quality of life and independence 
(Figure 2).

As a result, geriatric medicine has gradually become 
an imperative for clinical cardiologists. In addition to 
longer survival for older patients with CVD, optimized 

Figure 2.  Factors Involved in the Management of CVD in Older Adults.
Care of older patients with CVD should include a comprehensive assessment and risk stratification: (1) management of the CVD (not 
just the diagnosis and treatment of cardiac complications), and (2) identification, prevention, and treatment of noncardiovascular 
geriatric conditions. Older patients who might benefit from more invasive interventions could be identified by leveraging the wealth of 
experience accumulated by geriatricians. CVD indicates cardiovascular disease; and QOL, quality of life.
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quality of life, functional status, and independence 
have become common challenges. This type of holis-
tic approach could build on the wealth of experience 
accumulated by geriatricians. As Robert J. Havighurst 
wrote in 1952: “In considering the needs of older peo-
ple it is well, first, to remember that older people have 
the needs that are common to all people, and, second, 
that they have special needs due to the fact they are old 
people”.36 New tools are being developed to support 
this holistic vision of care and to guide clinical deci-
sions. Most CVD risk scores have been developed and 
validated in middle-aged adults with no significant co-
morbidities. However, in the population of older adults, 
discriminatory abilities of the scores are biased by the 
complexity of the cumulative disease processes and 
the failure to account for the negative outcomes pre-
dicted by geriatric functions. Furthermore, health care 
goals have long focused on prolonging life expectancy: 
clinical scores have been validated for the prediction 
of 10-year mortality rates, which are less important in 
patients with advanced age and are overshadowed 
by the value of quality of life and independence. With 
current technical advances in cardiological medicine, 
older patients eligible for the more invasive interven-
tions could be identified by leveraging the cumulative 
experience of geriatricians (Figure 2).

To determine the aging profile of older people, one 
method is to assess their biological age (ie, to determine 
whether a person is younger or older than expected, 
based on observable manifestations of biological aging 
processes). To this end, the World Health Organization 
has developed the concept of intrinsic capacity, de-
fined as the combination of a person’s physical and 
mental abilities and their interaction with relevant en-
vironmental characteristics that define the individual’s 
functional capacity. It involves the measurement of 5 
critical domains for older adults (cognitive, psycholog-
ical, sensory, locomotor, and vitality). Geriatric exper-
tise, based on the determination of functional capacity, 
contributes to a better understanding of these differ-
ent trajectories of aging and thus to identify groups at 
higher risk of death and disease.

Multidimensional scales for the evaluation of geri-
atric factors might be relevant tools for facilitating this 
shift towards geriatric considerations in cardiology. 
The scale has value per se but also encourages the 
clinician to integrate geriatric management into his/her 
clinical routine. The implementation of these scales 
would standardize the rapid collection of the main geri-
atric functions and prevent them from being ignored or 
forgotten. For example, the Short Emergency Geriatric 
Assessment grid is dedicated to the rapid evaluation of 
frailty by combining the geriatric profile and risk factors.

To go further in this direction and to accurately pre-
dict the subsequent risk of death in older patients with 
CVD, we would need more complex scores (based on 

a comprehensive geriatric assessment). In this respect, 
we wish to highlight the Multidimensional Prognostic 
Index (MPI) as a score that progressively integrates 
cardiological management and calls on the geriatri-
cian’s expertise. The MPI is based on a standardized 
assessment of geriatric conditions, with 6 geriatric 
scales commonly used to explore cognitive, functional, 
nutritional, and clinical status, together with information 
on medications taken and the patient’s level of social 
support.37 The MPI can accurately predict not only in-
hospital and long-term mortality but also institutional-
ization, hospital readmission, and the use of home care 
services by older adults with acute diseases. Pilotto et 
al validated the MPI’s short- and long-term predictive 
value in older patients hospitalized for (among other 
diseases) heart failure,38 transient ischemic attack,39 
and acute myocardial infarction.40 More importantly, 
the MPI also accurately identifies patients who could 
benefit (in terms of a reduction in the mortality rate) 
from specific therapies (eg, statins for coronary heart 
disease, or anticoagulants for atrial fibrillation).41 The 
MPI score is now widely used with older patients re-
quiring complex procedures, such as transcatheter 
aortic valve implantation. The MPI’s application to other 
cardiovascular conditions is ongoing and should be 
encouraged for a better understanding of optimal care.

CONCLUSIONS
Our narrative review provided further evidence of so-
called “accelerated aging” in older patients with CVD. 
The observation of high comorbidity burden among 
older people with CVD suggests that our care models 
should be adopted to better meet the needs of this 
particularly vulnerable patient population. The high 
prevalence of geriatric conditions associated with CVD 
undoubtedly emphasizes the need for an integrated, 
multisystem approach.

Since individual health trajectories are currently dif-
ficult to predict in older adults, our review is intended 
to stimulate the development of new ways to elucidate 
the complexity of aging and to address the lack of 
consensus on CVD management in very elderly peo-
ple. In view of the data summarized above, we believe 
that a comprehensive, specific approach to caring for 
older patients with CVD is essential and that geriatric 
medicine is a valuable, complementary ally in the phy-
sician’s decision-making process.
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