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Key summary points

Aim The objective of this survey was to investigate geriatricians’ role in the management of older patients with aortic ste-
nosis, over the last decade.

Findings Our results indicate that aortic stenosis is a common disease at older age and frequently coexists with geriatric
syndromes. Nevertheless, geriatricians’ role in multidisciplinary assessment of aortic stenosis is scarce, similarly to what
reported in a previous survey conducted a decade ago.

Message More efforts should be devoted to implement geriatricians’ involvement in aortic stenosis management and mul-
tidisciplinary heart teams.

Abstract

Introduction Increasing evidence supports the implementation of geriatric assessment in the workup of older patients with
aortic stenosis (AS). In 2012, an online European survey revealed that geriatricians were rarely involved in the assessment
of candidates for transcatheter aortic valve implantation (TAVI). After a “call to action” for early involvement of geriatri-
cians in AS evaluation, the survey was repeated in 2022. Our aim was to investigate whether geriatricians’ role changed in
the last decade.

Methods Online survey conducted between December 16th, 2021, and December 15th, 2022. All members of the European
Geriatric Medicine Society were invited to participate. The survey included 26 questions regarding geriatricians’ experience
with AS and TAVIL.

Results Among 193 respondents (79.8% geriatricians), 73 (38%) reported to be involved in AS evaluation at least once a
week. During 2 years prior to the survey, 43 (22.3%) had referred > 50% of their patients with severe AS for TAVI. Age
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influenced TAVI referral in a considerable proportion of respondents (36.8%). TAVI candidates were mainly referred to
specialised cardiac centres with multidisciplinary teams (91.8%), including (47.2%) or not including (44.6%) a geriatrician.
A total of 38.9% of respondents reported to be part of a multidisciplinary heart team. Geriatricians were less frequently
involved (37%) than cardiologists (89.6%) and surgeons (53.4%) in pre-procedural TAVI management. Cardiologists were
more frequently involved (85.5%) than geriatricians (33.7%) and surgeons (26.9%) in post-procedural management.

Conclusions Geriatricians’ involvement in AS management and multidisciplinary heart teams remains scarce. More efforts

should be devoted to implement geriatricians’ role in AS decision-making.

Keywords Transcatheter aortic valve implantation - Heart team - Frailty - Comprehensive geriatric assessment - Aortic

valve replacement

Introduction

Aortic valve stenosis (AS) is highly prevalent in old age
[1]. While the prognosis is relatively benign in asympto-
matic patients, the presence of symptoms is associated with
an increased risk of mortality, with a median survival of
1-3 years [2]. In recent years, transcatheter aortic valve
implantation (TAVI) has emerged in randomized trials
involving high [3], intermediate [4], and low-risk patients
[5]. TAVI is now the treatment of choice for patients older
than 75 with symptomatic severe AS [6]. However, a con-
siderable proportion of these patients show no improvement
in symptoms, quality of life, and functional autonomy [7-9],
revealing that some flaws exist in treatment decision-mak-
ing processes and risk stratification tools, which are mainly
based on chronological age, comorbidities and cardiologi-
cal but not geriatric parameters. These observations under-
score the need of optimizing patients’ risk stratification and
referral to different treatment strategies. The goal is to more
effectively recognize potential therapeutic benefits, and, con-
versely, identify procedures that, although successful, may
not significantly improve health outcomes.

Over recent years, a growing body of evidence has
emphasized the prognostic relevance of comprehensive
geriatric assessment (CGA), showing a greater predictive
value for adverse outcomes than traditional surgical risk
scores [10, 11]. In particular, functional status, physical
performance, and frailty have been identified as the strong-
est predictors of functional decline, deterioration of health-
related quality of life, and mortality after TAVI [7, 12-16].
The abovementioned evidence suggests the implementation
of CGA in the workup of older patients with AS, to help
distinguish older individuals who may benefit from inter-
vention from those who will gain little benefit or may even
be harmed. Indeed, geriatric parameters such as functional
status and physical performance were found to signifi-
cantly influence treatment decision-making, independently
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of cardiac components, when CGA was performed during
symptomatic AS pre-operative evaluation [17, 18]. Moreo-
ver, CGA might prompt tailored interventions, e.g., nutri-
tional support or medical therapy optimization, that signifi-
cantly impact patients’ health status, beyond the outcomes
of the procedure.

These data are consistent with recent cardiovascular lit-
erature showing a substantial prognostic impact of frailty in
older patients with cardiovascular diseases [19-21]. In this
context, a recent position statement by the EuGMS Special
Interest Group (SIG) on Cardiovascular Medicine has advo-
cated the implementation of a geriatric approach in the man-
agement of cardiovascular diseases in older adults. Indeed, a
geriatric approach may allow for providing holistic patient-
centred care, customized to the individual’s functional status
and level of frailty, and focused on functional autonomy and
quality of life [22].

In 2012, the EuGMS SIG on Cardiovascular Medicine
invited geriatricians to participate in an online survey
regarding their experience with AS, with reference to their
involvement in treatment decision-making and assessment
of TAVI candidates (Supplementary Table 1) [23]. The sur-
vey showed that geriatricians rarely played an active role
in AS management, being involved only in 35% of cases
during pre-procedural assessment and in 50% of cases dur-
ing post-procedural assessment. Moreover, among geriatri-
cians participating in the survey, only one-fifth were part of
a multidisciplinary heart team [23]. These results suggested
the considerable potential for the implementation of geriat-
ric assessment and led to a “‘call to action’’ of the EuGMS
claiming for the involvement of geriatricians in early phases
of the AS workout. In particular, the EUGMS recommended
the integration of geriatricians into multidisciplinary heart
teams. Their active involvement in decision-making is
advised not only concerning treatment strategies but also
in matters related to long-term care and rehabilitation.
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However, it is unclear whether geriatricians’ role has been
implemented in the following years.

The EuGMS SIG on Cardiovascular Medicine thus
decided to repeat the same survey in 2022, with the final
purpose to investigate whether geriatricians’ involvement in
AS management has been changed in the last decade. The
present paper is aimed to illustrate the survey results and
discuss how geriatricians’ involvement has evolved over the
last decade.

Methods

The survey was conducted between December 16th, 2021,
and December 15th 2022, through online English ques-
tionnaire formatted using Google Forms. All members of
the European Geriatric Medicine Society (EuGMS) were
invited to participate by e-mail, with a reminder sent every 2
months. The list of EuGMS members is regularly updated by
the society secretariat and the invitation to complete the sur-
vey was sent to any new member registered during the study
period. Participation in the survey was voluntary and confi-
dential. The survey consisted of 26 questions investigating
demographics and professional background (questions 1-6),
experience with diagnosing/treating AS (questions 7-12),
and experience with TAVI (questions 13-26). Compared to
the previous 2012 version, two additional questions were
included regarding professionals involved in the assessment

Fig. 1 Respondents’ countries
of origin in 2012 and 2022 sur-

veys. UK United Kingdom
2022

2012

“ 53.9

of TAVI candidates (question 25) and the possible influence
of age on the decision to refer patients for TAVI (question
26). The survey mainly included multiple-choice questions,
with some semi-open questions (i.e., others, please specify).
The full questionnaire is detailed in Supplementary Table 2.

Data are presented as means with standard deviations
(SD) for continuous variables and as absolute frequencies
with percentages (n, %) for categorical variables. All statisti-
cal analyses were performed using SPSS software version
26 (SPSS, Inc., Chicago, IL).

Results
Demographic and professional background

A total of 193 physicians participated in the survey (48.7%
women). As depicted in Fig. 1, the largest proportion of
respondents were based in Italy (12.4%), followed by the
United Kingdom (10.4%) and Spain (9.8%). Most partici-
pants (62.7%) were aged 35-54 years, while 16.6% were
aged 25-35 years, and approximately one-fifth (20.7%)
were 55 or older. Respondents mainly included geriatricians
(79.8%), followed by internal medicine specialists (8.3%)
(Fig. 2). Most participants reported over 10 year experi-
ence in their speciality (10-20 year experience: 36.3%;
over 20 year experience: 26.9%. Approximately 49% of
them spent>50% of their working activity in the acute
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Fig.2 Respondents’ medical
specialty in 2012 and 2022 sur-
veys. GPs general practitioners
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M Geriatricians
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care setting, whereas 21% and 11% of participants dedi-
cated > 50% of their working activity to rehabilitation and
long-term care, respectively.

Experience in the treatment of aortic stenosis

When experience with AS was investigated, 38% of respond-
ents reported to be involved at least once a week in the man-
agement of older patients with AS. Regarding disease sever-
ity, 12% of participants reported that AS was severe in more
than half of patients they had evaluated in 3 months prior to
the survey. The most frequent symptoms associated with AS
were dyspnoea (86%), fatigue (78.2%), and syncope (68%),
while falls during effort (49%), angina (47%), and delirium
(23.8%) were less frequently reported. Comorbidities most
commonly associated with AS are detailed in Fig. 3. Sarco-
penia and frailty (not investigated in 2012) were found to be
prevalent or highly prevalent conditions in 46% and 66% of
individuals with AS, respectively.

When AS treatment history was investigated, 55% of
participants reported that over half of their patients had
not previously received any specific therapy (i.e., surgery
or other procedures). The 4.1% and 11.4% of respondents
reported that most of their patients had already received sur-
gery and TAVI, respectively. A list of conditions potentially
influencing referral to surgical treatment vs TAVI was also
investigated (Fig. 4). Chronic obstructive pulmonary dis-
ease, moderate to severe chronic kidney disease, and severe
frailty were indicated as the conditions making patients more
suitable for TAVI, while cancer, dementia, and severe frailty
were identified as the predominant indications for medical
therapy. A considerable proportion of participants (36.8%)
reported that age significantly influenced their decision to
refer patients for TAVI.

Involvement in TAVI management

The 96.4% of respondents reported they would know where
to refer a TAVI candidate. The most common option for
referral was represented by specialized cardiac centres with
multidisciplinary teams, including (47.2%) or not includ-
ing (44.6%) a geriatrician. Respondents also referred TAVI
candidates to general hospitals (5%) or cardiologists (3.1%).

During 2 years prior to the survey, 3.1% of respondents
had referred more than half of their AS patients to cardiac
surgery, while 22.3% and 31.6% had referred more than half
of patients for TAVI and medical therapy, respectively. A
total of 76 participants had referred no patients for TAVI in
2 years prior to the survey; the main reasons were limited
life expectancy (n=32), severe frailty (n=23) and patients’
refusal (n=15). The 37.8% and 32.5% of participants,
respectively, reported functional improvement in>50% of
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their TAVI patients within 3 months and beyond 3 months
following the procedure. The 35.5% and 8.4% of participants
reported NYHA improvement and cognitive improvement
among most of their TAVI patients.

Geriatricians were rarely involved in pre- and post-pro-
cedural TAVI management (Fig. 5). Notably, the 38.9% of
respondents reported being part of a multidisciplinary team
for management of TAVI candidates.

Discussion

In the present EUGMS survey on AS and TAVI management,
we observed that geriatricians’ role in multidisciplinary
assessment remains scarce, although AS is common in the
geriatric population. In addition, TAVI currently represents
the treatment of choice for older patients with symptomatic
severe disease.

Most of the respondents was geriatricians with over
10 year experience in their specialty, and most of them were
frequently involved in the management of AS-patients, at
least once a week for more than third of them, even though
it was mainly patients with mild or moderate AS.

In this survey, prevalent clinical conditions reported by
physicians were both cardiovascular comorbidities (hyper-
tension, coronary artery disease, atrial fibrillation) and ger-
iatric syndromes (sarcopenia, frailty, falls). This result is
concordant with national database and larger studies which
found high prevalence rates of cardiovascular diseases,
renal insufficiency, diabetes, anaemia as well as frailty and
sarcopenia [24]. Frailty and sarcopenia, not investigated in
2012, were encountered very frequently. In previous stud-
ies, the prevalence of sarcopenia in TAVI patients widely
varied (between 21 and 70%) according to assessment
methods and the included population [25]. Moreover, esti-
mates of the prevalence of frailty among TAVI patients vary
widely depending on the definition and tools used. Frailty
increases the risk of morbidity, mortality, and poor quality
of life across the spectrum of cardiovascular disease [15,
26]. However, frailty could be reversible after TAVI. Indeed,
many of the markers of Fried frailty phenotype, such as slow
gait speed or exhaustion, can simply represent symptomatic
severe AS. When dyspnoea from severe AS limit physical
function, TAVI has proved beneficial on patients’ functional
capacity, potentially offering a chance to reverse frailty.
To maximize the chance of reversibility—while avoiding
futility—a comprehensive geriatric assessment is required,
aiming to explore all factors which might influence physical
function and frailty level, as well as TAVI outcomes [18].

Although frailty and sarcopenia are known to signifi-
cantly impact older patients’ prognosis and TAVI outcomes,
a standardized assessment has yet to be implemented in the
workout of AS. As a result, these conditions are commonly
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Fig. 3 Frequency of co-morbid-
ities and geriatric syndromes

in patients with aortic stenosis.
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COPD chronic obstructive
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Chronic Kidney Disease (moderate-to-severe)

Abdominal Aortic Aneurysm

Peripheral Arterial Occlusive Disease 31

Chronic Obstructive Pulmonary Disease

Recent Myocardial Infarction (<30 days)
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Liver Failure

A
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Bicuspid Aortic Valve
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Fig.4 Most suitable treatment options for different comorbidities and
geriatric syndromes (percentage). CKD chronic kidney disease; PAD
peripherally artery disease; MI myocardial infarction; 77/A transient

overlooked in routine practice, particularly in non-geriatric
settings. Future research should probably explore available
instruments and their current application in AS pathways,
with the final purpose to develop standardized strategies for
assessment, treatment and monitoring of these geriatric syn-
dromes in AS patients.

Experience in the management of severe aortic
stenosis

Since 2012, more patients have been referred for an inter-
ventional treatment of severe AS, also because of technical
progress and developments periprocedural management.
In European countries, TAVI accounted for an increasing
proportion of all aortic valve procedures as age increases
[27]. This result is explained by the good outcomes in ran-
domized trials involving high [7], intermediate [8], and low
risk patients [9] as well as the recent European guidelines on
AS management [6] as treatment of choice for older patients
with symptomatic severe AS. However, in the present sur-
vey, nearly one third of respondents reported to have referred
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more than half of their AS patients to medical therapy. This
proportion is higher than in the European Heart Survey on
Valvular Heart disease conducted in 2019 which found that
only 30.6% of AS-patients did not underwent any kind of
intervention [28]. A relevant proportion of respondents did
not consider severe frailty a contraindication to interven-
tional therapy of AS, including surgery. This might be at
least partly related to the lack of a routine and standardised
assessment of frailty by different professionals and the con-
sequent lack of agreement on the definition of severe frailty
in AS patients. By contrast, most participants advocated
medical therapy only for cancer patients and those with
dementia. According to international guidelines, TAVI can
be considered unless life expectancy is less than 1 year. Our
data suggest that some individuals with mild dementia or
early stage cancer—who might benefit from interventional
AS therapy—might instead be excluded from these treat-
ment options despite their life expectancy can be supposed
to be longer than 1 year.

More than one third of the respondent acknowledged that
their choice was influenced also by patients’ age. Numerous
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Fig. 5 Involvement of different m Veryrarely  mRarely Sometimes Often  ®Very frequently
professionals in pre- (upper
panel) and post-procedural
(lower panel) TAVI manage-
ment (often and very frequent Geriatrician 22% 18%
involvement are indicated as
“frequent” in the text)
Surgeon 24%
Geriatrician - 26% 25% .
Surgeon 23% 18% .
T T T T T 1
0% 20% 40% 60% 80% 100%

studies have shown that TAVI in nonagenarians is a viable
and safe treatment option [29, 30]. Therefore, oldest patients
should not be denied this treatment option based on age
alone. However, the geriatric approach requires that selec-
tion of candidates for TAVI is based on individualized esti-
mates of procedural risk, potential for functional recovery
and for improved quality of life as in all geriatric patient’
management regardless of age.

Another reason for older AS-patients remained treated
with medical therapy is the difficulty to assess patient symp-
toms. Indeed, signs and symptoms of aortic stenosis may
be difficult to recognize at old age, particularly in frailer
patients, due to the reduced physical activity associated and
concomitant conditions that might be responsible for similar
symptoms. Moreover, reduced physical activity is frequently
attributed to old age itself, thus potentially underestimating
activity restriction related to AS Therefore, a detailed medi-
cal history and careful functional and clinical assessment
with patients and their families are extremely important with
a view to develop customized treatment strategies.

Involvement in TAVI management
Compared to the 2012 EuGMS TAVI survey results,

more respondents reported that they know where to refer
AS-patients (96% vs 75% in 2012), possibly suggesting

increased availability and knowledge of TAVI pathways. AS-
patients are mostly referred to specialized cardiac centres
with multidisciplinary teams, and less commonly referred
to general hospitals and cardiologists. The multidiscipli-
nary 'Heart Team', including healthcare experts from vari-
ous disciplines, collaboratively manages patients following
a disease-specific pathway, which can span from primary to
tertiary care [31]. The aim of the Heart Team is to provide a
streamlined, consistent pathway which ensures that the right
patients receive the right procedure at the right time [31].
It is essential for assessing surgical risk and TAVI candi-
dacy, but it also offers a comprehensive, multiprofessional
team-based approach to the diagnostic imaging assessment,
preoperative planning, procedural execution, and in-hospital
care for each patient undergoing this procedure [32]. Since
2012, the network linking community, district hospitals and
the heart valve centres has expanded, and much work has
been done to ensure that patients with heart valve disease
have access to this optimal care pathway. Consistently, com-
pared to the 2012 survey results, more respondents reported
that they are part of a multidisciplinary team (38.9% vs.
20% in 2012). However, this percentage is notably modest,
considering the mean age of the TAVI population, their high
rate of comorbidities and prognostic relevance of geriatric
assessment.
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The results from the present survey indicate that geriatri-
cians’ involvement in AS management remains scarce. Indeed,
approximately the 40% of respondents reported that geriatri-
cians rarely or very rarely participate in the pre- and post-
procedural assessment of TAVI candidates. Current geriatri-
cians’ involvement in post-procedural management is even less
prevalent than it was in 2012.

To date, there is no published study on geriatric co-man-
agement for older patients undergoing TAVI. Prior initiatives
aimed at improving clinical outcomes were implemented
in surgical or cardiology wards, varying from preoperative
comprehensive geriatric assessments to multi-component
preoperative inpatient programs, prehabilitation programs, or
nurse-led geriatric co-management programs within cardiol-
ogy wards [33-35]. Geriatric interventions have proven ben-
eficial for older patients in these settings, leading to improved
clinically significant outcomes. Some practitioners might view
preoperative comprehensive geriatric assessments as a tool to
determine a patient's suitability for TAVI, but it can also serve
as a foundation for geriatric co-management. There is an evi-
dent need for these interventions to undergo further evalua-
tion in well-designed, high-quality studies. Moreover, future
research should investigate the cost-effectiveness of routine
geriatric assessment [36]. Recruitment challenges and limited
availability of expert geriatricians might at least partly explain
the poor involvement of geriatricians reported in the present
survey. Our results might contribute to bringing attention to
the clinical relevance of geriatric assessment in the context of
AS management highlighting the need of a greater recruitment
of geriatricians in public healthcare services.

Limitations

Some limitations of the present study must be acknowledged.
First, the comparability between the present (2022) and the
previous (2012) survey might be limited due to some differ-
ences in the geographical distribution of participants. We are
unable to determine the precise number of active EuGMS
members during the dissemination period, so we cannot pro-
vide the exact number of invitations sent. Moreover, the sur-
vey was available in English only, which may have prevented
participation of some non-native speaker EuGMS members.
Finally, a selection bias cannot be excluded, i.e., those who
were more interested in TAVI research and/or clinical manage-
ment might have been more likely to participate in the survey.

Conclusions

Geriatricians’ involvement in TAVI pathways and mul-
tidisciplinary heart teams remains scarce. More efforts
should be devoted to implement geriatricians’ role in AS
decision-making.
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