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Abstract

Transcatheter aortic valve replacement (TAVR) and surgical aortic valve replacement (SAVR) have transformed the management of se-
vere aortic stenosis across a wide range of patient risk profiles. As populations age and indications extend to lower-risk and younger
patients, determining the appropriate role of age in selecting TAVR versus SAVR has become increasingly complex. Current guidelines
emphasize individualized decision-making, yet age-based referral patterns remain common in clinical practice. This review examines
how age thresholds are applied in contemporary guidance from the United States (US), Europe, and the Asia-Pacific region. Additionally,
this review evaluates whether chronological age alone is a defensible basis for referral or treatment selection. This evidence-based nar-
rative review queried PubMed, Embase, and Cochrane Central Register of Controlled Trials (CENTRAL) from January 1, 2013, through
December 31, 2025, using the search terms: (“aortic stenosis” AND (“TAVR” OR “transcatheter aortic valve implantation (TAVI)” OR
“SAVR”)) AND (“age” OR “appropriateness”). English-language abstracts and full texts were screened in duplicate. Eligible studies
included randomized controlled trials, national or continental registries, health economic simulations, and clinical practice guidelines that
reported age-stratified outcomes or recommendations. Single-case reports, editorials, and animal studies were excluded. Of the 1628
titles screened, 87 full texts were reviewed, and 45 studies were retained. Across regions, guidelines converge on a core principle: age
is informative but insufficient in isolation. U.S. guidance generally favors SAVR in patients younger than 65 years or those with a life
expectancy greater than 20 years, and favors transfemoral TAVR in patients older than 80 years or with a life expectancy shorter than 10
years. European guidance typically favors SAVR in patients younger than 75 years and TAVR in those older than 75 years. Meanwhile,
Asia-Pacific recommendations adopt a similarly individualized approach but place greater emphasis on bicuspid anatomy, rheumatic
disease, local health system infrastructure, and cost. Recent data support a cautious approach in younger patients. In observational U.S.
analyses of patients younger than 65 years, TAVR use increased substantially despite guideline preference for surgery, and TAVR was
associated with higher long-term mortality or higher pacemaker and readmission burdens in selected cohorts. Contemporary random-
ized data suggest broadly similar outcomes between TAVR and SAVR in older or intermediate-age populations; however, uncertainty
persists in younger low-risk patients, particularly those with bicuspid anatomy and long projected survival. Age-based cutoffs should be
interpreted as decision anchors rather than rigid rules. The most defensible framework integrates age with life expectancy, valve dura-
bility, anatomy, frailty, comorbidity burden, coronary artery disease, feasibility of future valve-in-valve therapy, and patient preferences
within a multidisciplinary heart team. Expansion of TAVR into younger populations should remain measured until more robust long-term
durability and lifetime management data become available.
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1. Introduction ment (SAVR) is of paramount importance. Although both

Transcatheter aortic valve replacement has moved procedures are well established, expanding indications—
from a therapy reserved for inoperable or very high-risk particularly into younger and lower-risk populations—have
patients to a mainstream treatment option across a wide  Ccreated uncertainty regarding optimal patient selection, es-
range of surgical risk profiles. That success has created ~ Pecially with respect to age. One critical aspect of this
a new problem: procedural eligibility is expanding faster decision-making process is determining the appropriate age

than the long-term evidence base, especially in younger pa- cut-off for each procedure. The central question is no longer
tients with longer life expectancy. As the global population ~ Whether TAVR works. It is which patients benefit most
ages and valvular heart discase becomes more prevalent,  fom TAVR, which still benefit more from SAVR, and how
optimizing patient selection for transcatheter aortic valve g€ should be weighed against anatomy, durability, and
replacement (TAVR) and surgical aortic valve replace- lifetime management [1,2,3].
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In this review, we synthesize contemporary guide-
line recommendations from the American Heart Associa-
tion/American College of Cardiology, major Asian cardio-
vascular societies, and the European Society of Cardiology
to address two central questions (Table 1). First, we ex-
amine how international guidelines differ in their use of
age cut-offs and appropriateness criteria when recommend-
ing transcatheter versus surgical aortic valve replacement.
Second, we evaluate whether the widely applied clinical
practice of directing patients younger than 75 years toward
surgical referral and those aged 75 years or older toward
multidisciplinary heart-team evaluation is supported by cur-
rent trial evidence, registry data, and durability considera-
tions. The aim is to compare age-related recommendations
across the United States, Europe, and Asia-Pacific; inte-
grate newer evidence published in 2024 and 2025; and clar-
ify where age-based thresholds are useful, where they be-
come reductive, and how they should be embedded within
a more defensible decision framework.

2. Methods

Search strategy and selection—Because this review
was prepared as an evidence-based narrative (not a formal
systematic review), we now specify our process. PubMed,
Embase and Cochrane Central Register of Controlled Tri-
als (CENTRAL) were queried (Jan 1 2013 — Dec 31 2025)
with ([“aortic stenosis” AND (“TAVR” OR “transcatheter
aortic valve implantation (TAVI)” OR “SAVR”)] AND
[“age” OR “appropriateness”]). Abstracts and full-texts in
English were screened in duplicate. Inclusion: original ran-
domized controlled trials (RCTs), national/continental reg-
istries, health-economic simulations and guidelines that re-
ported age-stratified outcomes or recommendations. Ex-

clusion: single-case studies, editorials and animal work.
Priority was given to sources that directly addressed age-
stratified outcomes, valve durability, lifetime management,
heart-team decision-making, and regional implementation.
In total 1628 titles — 87 full texts — 50 studies were re-
tained (See Table 2).

3. Section 1: TAVR and SAVR Guidelines in
the United States

The United States has been at the forefront of TAVR
and SAVR adoption, witnessing significant advancements
in procedural techniques and technology. The American
Heart Association (AHA) and American College of Cardi-
ology (ACC) have played a central role in issuing guide-
lines for valvular heart disease, with a focus on appropriate
patient selection for TAVR and SAVR.

The current AHA/ACC guidelines recommend TAVR
as a Class I indication for patients with severe symptomatic
aortic stenosis who are at high surgical risk (Society of Tho-
racic Surgeons [STS] score >8%), age >80 years, life ex-
pectancy <10 years (calculated from the 2020 U.S. actuar-
ial life table stratified by sex) [4] or are deemed inoperable
[5,6]. Similarly, SAVR is recommended as a Class I indi-
cation for patients with symptomatic severe aortic stenosis
with low surgical risk (STS score <3%), age <65, life ex-
pectancy >20 years [5,7,8].

Regarding age cut-offs, the guidelines do not prescribe
a strict numerical threshold for TAVR or SAVR candidacy.
Instead, they emphasize individualized patient assessment
based on factors such as frailty, life expectancy, and over-
all health status. This patient-centered approach recognizes
that chronological age alone does not dictate treatment ap-
propriateness.

Table 1. Comparison of guidelines between US, Europe and Asia.

Criteria U.S. (ACC/AHA 2020)

Europe (ESC/EACTS 2021)

Asia-Pacific (APSC 2021)

Age cut-off for SAVR SAVR preferred if <65 years

TAVR preferred If >80 years or life ex-
pectancy <10 years
Intermediate-age group
decision (e.g., 65-80)

Shared decision making with
Heart Team; consider co-
morbidities, anatomy, prefer-

€nces

Use of risk scores Considered, but less empha-
(STS/EuroSCORE) sized than age and comor-

bidities
TAVR in bicuspid aortic Cautious; not routine Cautious;
valve SAVR

Procedural access
TAVR

SAVR preferred if <75 years

If >75 years, or high surgical
risk (EuroSCORE 11 >8%)

Shared decision making with
patient and team, based on sur-

gical risk and anatomy

Strong reliance on risk scores
(STS-PROM, EuroSCORE 1II)

Transfemoral preferred for Transfemoral preferred

SAVR preferred if <75 years, especially if
life expectancy >10 years

If >75 years or surgical risk is intermediate
to high, and anatomy is suitable

Shared decision making essential; empha-
sizes importance of local expertise and re-

sources

Supports risk scores but stresses Heart Team
judgment due to variability in risk models
across Asian populations

generally prefer TAVR may be considered with favorable
anatomy and expertise, especially in elderly
Transfemoral preferred; non-transfemoral

reserved for experienced centers

ACC, American College of Cardiology; AHA, American Heart Association; ESC, European Society of Cardiology; EACTS, European

Association of Cardio-thoracic Surgery; APSC, Asia Pacific Society of Cardiology; STS-PROM, Society of Thoracic Surgeons Predicted

Risk of Mortality; TAVR, transcatheter aortic valve replacement; SAVR, surgical aortic valve replacement.
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Table 2. The search strategy summary.

Items

Specification

Date of search (specified to date, month and year)
Databases and other sources searched

Search terms used (including MeSH and free text
search terms and filters)

Timeframe

Inclusion and exclusion criteria (study type, lan-
guage restrictions, etc.)

Selection process (who conducted the selection,
whether it was conducted independently, how con-
sensus was obtained, etc.)

Any additional considerations, if applicable

December 31, 2025.

PubMed, Embase, and Cochrane Central Register of Controlled Trials (CENTRAL).
(“aortic stenosis” AND (“TAVR” OR “TAVI” OR “SAVR”)) AND (“age” OR “ap-
propriateness”). Both MeSH terms and free-text keywords were used.

January 1, 2013 to December 31, 2025.

Inclusion: Original randomized controlled trials, national or continental registries,
health-economic simulation studies, and clinical practice guidelines reporting age-
stratified outcomes or recommendations. Exclusion: Single-case studies, editorials,
and animal studies. Only English-language publications were included.

Abstracts and full-text articles were screened in duplicate by reviewers. Discrepan-

cies were resolved through discussion and consensus.

This review was conducted as an evidence-based narrative review rather than a for-
mal systematic review. In total, 1628 titles were screened, 87 full-text articles were
assessed, and 45 studies were retained for inclusion.

TAVR, transcatheter aortic valve replacement; TAVI, transcatheter aortic valve implantation; SAVR, surgical aortic valve replacement.

Recent studies comparing TAVR and SAVR outcomes
in the United States have shown favorable results for both
procedures, with TAVR demonstrating comparable or su-
perior outcomes in certain patient subsets. The evolution
of TAVR technology has expanded its use to younger and
lower-risk patients, blurring the lines of age-based selection
criteria. It is prudent to note that durability data for SAVR
extends more than 50 years [9]. Data for TAVR durabil-
ity is currently available for up to 10-12 years, primarily
from the NOTION trial and PARTNER 3 5-year follow-up
[10,11,12].

2020 ACC/AHA guidelines have recommended
(Class of recommendation - COR1) for a shared decision
making approach when considering intervention for TAVR
or SAVR [1]. Despite this, some physicians remain
proponents of the age-based referral approach. Age as a
surrogate of life expectancy has been used based on the
US actuarial life table [4]. They argue that patients below
75 years are generally more robust and may tolerate the
invasiveness of SAVR better, warranting an initial referral
to surgeons. Conversely, patients above 75 years might
have higher comorbidities and benefit from the collabo-
rative decision-making facilitated by heart teams. 2020
AHA/ACC guidelines suggests SAVR (COR1) for age <65
and TAVR (COR1) or SAVR (COR2a) for age >80. Earlier
trials have shown equivocal outcomes between TAVR and
SAVR with average patients age in min 80s [13,14]. Patient
in late 70s to mid 80s with intermediate surgical risk also
showed no difference mortality or disabling stroke TAVR
vs. SAVR [15,16,17]. More recent RCT included patients
in mid 70s showed non-significant difference in mortality
between the 2 but long term follow up was not available
[18] (Table 3, Ref. [11,14,19,20,21,22,23]).

The guidelines are ambiguous for age 65—80 with ei-
ther SAVR (COR1) or TAVR (CORI1) [I]. RCTs show
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TAVR’s efficacy in high-velocity severe aortic stenosis
(AS) (Stage D1), while observational data suggest its
promise in low-flow, low-gradient severe AS (Stages D2,
D3). TAVR offers lower mortality, shorter hospital stay,
quicker recovery, less atrial fibrillation (AF), bleeding,
and pain than SAVR. SAVR, however, has lower risks
of paravalvular leak, valve reintervention, and pacemaker
need. Decision between SAVR or TAVR for 65-80-year-
olds depends on factors like vascular access, comorbidi-
ties, expected post-aortic valve replacement (AVR) func-
tionality and survival, and patient preferences. Choos-
ing between mechanical/bioprosthetic SAVR and TAVR in-
volves considering valve durability, as transcatheter valves’
longevity beyond 5-6 years is uncertain [7]. Factors favor-
ing SAVR include younger age or longer life expectancy,
valve anatomy (bicuspid aortic valve (BAV), subaortic cal-
cification, rtheumatic heart disease (RHD), small or large
aortic annulus), cardiac co-morbidities (coronary artery
disease (CAD) requiring coronary artery bypass grafting
(CABQG), Severe primary mitral regurgitation (MR), aortic
dilation, AF, Septal hypertrophy requiring myomectomy)
[1]. Factors favoring TAVR include older age/shorter life
expectancy, calcific AS with trileaflet valve, severe calci-
fication of ascending aorta and other co-morbidities (se-
vere lung, renal or liver disease). Other important factors
for consideration include frailty, procedure specific imped-
iments and patient’s preference.

Meta analysis of 7 landmark trials for severe symp-
tomatic aortic stenosis shows decrease in stroke and all-
cause mortality for patients who underwent TAVR across
age spectrum [24]. It is worth noting that follow up du-
ration for this meta-analysis was only 2 years, which is a
significant limitation when it is known that SAVR perfor-
mance is tested in terms of long term mortality. Retro-
spective data from Medicare beneficiaries from 2012-2019
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Table 3. Age cut-off used in recent RCTs with outcomes.

Study name and authors

Age, inclusion criteria

Mean/median age Outcomes

UK TAVI trial investigators, Toff
etal. [19]

Evolut low risk trial investigators,
Forrest et al. [20]

SURTAVI trial investigator, Van
Mieghem et al. [21]

NOTION trial, Thyregod et al.
(1]

PARTNER 3 trial, Mack et al.
[22]

STACCATO trial, Nielsen et al.
[23]

CoreValve U.S. pivotal high risk,
Gleason et al. [14]

70 years or older with severe
symptomatic AS, moderately in-
creased peri-operative risk

Low risk patients with severe aor-

tic stenosis

Intermediate risk severe aortic
stenosis

Low risk patient with severe aor-
tic stenosis

Low risk patient with severe aor-
tic stenosis

Low risk patient with severe aor-
tic stenosis, age >75 years

High risk patients with severe aor-

tic stenosis

TAVR noninferior to SAVR for 1 year all-
cause mortality

Median age 81 years
[IQR, 78 to 84 years]
Mean age 74 years At 3 years, durable benefits for TAVR vs.
SAVR in terms of all cause-mortality or
disabling stroke

Mean age 79.8 years At 5 years, clinical outcomes similar in
terms of mortality or disabling stroke
Mean age 79.1 years At 5 years, all-cause mortality, stroke or
MI was not different

Mean age 73 years At 1 year, rate of composite death, stroke,
rehospitalization lower with TAVR

Mean age 81 years Prematurely terminated due to excess
events in TAVR group at day 30
Mid-term survival and stroke similar be-

tween TAVR and SAVR

Mean age 83 years

RCTs, randomized controlled trials; AS, aortic stenosis; MI, myocardial infarction.

shows an overall trend of migration of patients from SAVR
to TAVR [25]. It is noted that TAVR has been expanding to
lower risk population but this has not affected SAVR out-
comes in terms of short and long term mortality [25]. It was
also noted from a study in Canada that utilization of heart
team, which is recommended by 2020 AHA/ACC (COR1);
has been on a decline from 69.9% to 41.1% [26]. The ap-
proach of not utilizing a multidisciplinary team in North
America is highly concerning.

Newer U.S. data make the tension clearer. In a mul-
ticenter observational analysis of patients younger than 65
years, TAVR use rose from 7.1% in 2013 to 54.7% in 2021,
despite guideline preference for surgery in most patients
within that age range [27]. After matching, early mortal-
ity was similar, but TAVR was associated with higher 6-
year mortality and more new pacemaker implantation than
biologic SAVR [27]. A complementary analysis of balloon-
expandable TAVR in the low-risk era showed that patients
younger than 65 years represented a small but clinically dis-
tinct subgroup with greater comorbidity burden and worse
one-year outcomes than older TAVR recipients, suggesting
that younger age in real-world practice often marks clinical
complexity rather than straightforward lower risk [28]. As
Table 2 shows, the guideline itself supports individualized
treatment, not age-only triage.

4. Section 2: TAVR and SAVR Guidelines in
Asia

Age-based recommendations in Asia have historically
been harder to generalize because the region is heteroge-
neous in valve morphology, rheumatic disease burden, in-
stitutional capacity, reimbursement, and operator experi-
ence. The 2024 Asian Pacific Society of Cardiology po-
sition statement is therefore an important update [3]. It rec-

ognizes the rapid uptake of TAVI across the region, but it
also emphasizes bicuspid valve disease, resource dispari-
ties, and country-specific life expectancy as major determi-
nants of appropriateness [3]. Leading cardiovascular soci-
eties in Asia, such as the Japanese Circulation Society (JCS)
and the Chinese Society of Cardiology (CSC) play a crucial
role in issuing guidelines for TAVR and SAVR. Indian Heart
Association has not issued guidelines for Indian subpopu-
lation yet but tends to follow the AHA/ACC guidelines.

Similar to the US guidelines, Asian guidelines rec-
ommend TAVR for patients with severe symptomatic aor-
tic stenosis at high surgical risk or considered inoperable.
However, differences in age cut-offs and appropriate use
criteria exist among Asian regions. Some guidelines adopt
a more conservative approach, favoring SAVR over TAVR
in patients below a certain age, while others endorse indi-
vidualized assessment for each patient.

In Japan, Studies have demonstrated comparable 30
day mortality between SAVR and TAVR (1.9% & 1.7%,
respectively) [29,30]. JCS recommends SAVR should be
considered for younger patients and TAVR for older pa-
tients [31]. While JCS does not give a strict age cut off,
guidelines have mentioned prioritization of TAVR for age
>80 and SAVR for age <75 [31]. Multicentric retrospective
data from TAVR registry in China showed strikingly low
mean age of patients 73.8 &= 6.5 years and 1 year cumula-
tive mortality of 4.5%, which is higher than other reported
studies [32].

Adoption of TAVR in India seems to be significantly
behind as compared to USA, Europe, Japan and China. In a
2020 report it was noted that only 30 centers perform TAVR
in India [33]. But as of late 2024, over 200 centers perform
TAVR in India, indicating significant growth since 2020.
Limited retrospective data is available from India. Wide

&% IMR Press


https://www.imrpress.com

variety of reasons could lead to high one year mortality
such as operator proficiency, anatomical factor such as high
prevalence of BAV, smaller body surface area, small diam-
eter of common femoral and iliac artery [33]. There are
multiple unique challenges in India making TAVR harder
to implement widely. Cost is estimated to be 35,000 USD
in 2020 which is extremely high from the South East Asian
economic perspective [33]. Apart from this amongst Asian
population it is worth noting that coronary ostia take-off is
low and annulus may be smaller which poses challenge of
Asia pacific population in general [34].

Cost of TAVR remains high in Asian subcontinent as
compared to SAVR [35]. A simulation study from China
suggested that an approximate 65% reduction would be re-
quired for TAVR to be cost-effective [36]. Similar trends
have been voiced by experts in India although there is lack
of clear health care cost utilization data. It has also been
noted that although TAVR cost is higher as compared to
SAVR in the US, there is a trend for decreased cost for
TAVR overtime [37]. This trend could potentially follow
in Asia as well with cheaper TAVR valves in future.

Age-based referral decisions in Asia must also account
for cultural factors and patient preferences. In some Asian
cultures, a strong emphasis on family and societal values
may influence treatment choices. Additionally, healthcare
systems with varying levels of infrastructure and expertise
in TAVR may limit its availability, impacting referral pat-
terns.

5. Section 3: TAVR and SAVR Guidelines in
Europe

Europe boasts a diverse landscape of healthcare sys-
tems and demographic profiles, reflecting substantial vari-
ations in the management of valvular heart disease. The
European Society of Cardiology (ESC) has been instrumen-
tal in formulating guidelines to address the complexities of
TAVR and SAVR in European countries.

ESC guidelines recommend TAVR as a Class I indi-
cation for patients with severe symptomatic aortic stenosis
at high surgical risk or considered inoperable [2]. Simi-
larly, SAVR is recommended as a Class I indication for pa-
tients with symptomatic severe aortic stenosis and low sur-
gical risk [2]. 2021 ESC/European Association for Cardio-
Thoracic Surgery (EACTS) also recommends a heart team
evaluation for the choice of intervention. The guidelines go
a bit further with age and recommend SAVR for age <75 at
low surgical risk or those patients unsuitable for TAVR but
operable [2]. TAVR is recommended for patients >75 years
or those who are unsuitable for SAVR or high surgical risk.
The age-based recommendation is based on expert consen-
sus which the 2021 ESC/EACTS guidelines recognize. Ac-
cording to expert consensus, age as a surrogate marker for
average life expectancy did not affect 1-2 years mortality
outcomes in low risk RCTs [2].

&% IMR Press

Special emphasis for age is placed in 2021
ESC/EACTS with key consideration being durability
of prosthetic heart valve. We note that long term durability
(up to 8 years) of devices used for TAVR were largely re-
stricted to older population who were high or intermediate
risk [10,38,39,40]. This is contrast to the fact that surgical
bioprosthetic valves durability is well established beyond
10 years [9]. 2021 ESC/EACTS acknowledges ambiguity
over durability of valves used in TAVR. In PARTNERS
3 trial, TAVR group using Balloon expandable valve had
higher re-intervention as compared to SAVR at 5 years
[15]. When using SAPIEN 3 device, rate of structural
valve deterioration was found to be similar [41].

Retrospective data from Europe seems to be concern-
ing. For instance, from SwissTAVI registry should higher
standardized mortality ratio for patients who underwent
TAVR age <70 [42]. Another retrospective study from a
single center in Oslo should provide satisfactory 5-year sur-
vival outcomes for all SAVR patients [43]. The 5-year mor-
tality distribution was noted to be 10%, 20% and 34% in
patients aged <70 years, 70—79 years and >80 years, respec-
tively [43]. Europe has been at the forefront of TAVR re-
search and development, with numerous clinical trials and
real-world studies contributing to the evidence base. Age
cut-offs and appropriate use criteria in European guidelines
are generally aligned with those of the AHA/ACC guide-
lines, emphasizing individualized decision-making. How-
ever, variations in healthcare systems and cultural factors
among European countries can lead to differences in the im-
plementation of these guidelines.

New evidence from the NOTION-2 program is espe-
cially important because it moves closer to the population
clinicians worry about. In a substudy of low-risk patients
aged 70 years or younger, outcomes were similar between
TAVR and SAVR in tricuspid aortic stenosis but worse
with TAVR in bicuspid disease, reinforcing the point that
anatomy can outweigh age alone [44]. Three-year follow-
up of NOTION-2 also showed no clear advantage for rou-
tine TAVR over surgery in younger low-risk patients, with
a signal of higher event rates in bicuspid stenosis [45].

In some regions, the concept of heart teams, com-
prising interventional cardiologists, cardiac surgeons, and
other specialists, has been embraced to facilitate collabora-
tive decision-making for complex cases. The heart team ap-
proach allows for comprehensive assessment of patient fac-
tors beyond age, leading to tailored treatment recommenda-
tions.

6. Section 4: Physicians’ Perspectives on Age
Cut-Off and Referral Decisions

The debate over age cut-off and referral decisions for
TAVR and SAVR is complex and multifaceted, involving
various stakeholders, including physicians, patients, and
healthcare administrators. Some physicians argue that re-
ferring patients below the age of 75 years to surgeons first
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may allow for better long-term durability of SAVR, given
the potential for younger patients to outlive the durability of
bioprosthetic valves used in TAVR. Additionally, younger
patients may be more suitable candidates for complex surgi-
cal procedures, potentially yielding superior outcomes with
SAVR.

On the other hand, advocating for heart teams to man-
age patients above the age of 75 years is grounded in the be-
lief that a multidisciplinary approach can consider the intri-
cacies of advanced age, comorbidities, and frailty, ensuring
patient-centered care. The heart team model fosters shared
decision-making, promoting a balanced evaluation of ben-
efits and risks for both TAVR and SAVR, ultimately lead-
ing to treatment decisions aligned with patients’ preferences
and values.

However, the age-based referral approach is not with-
out criticisms. Critics argue that it risks oversimplifying the
decision-making process, potentially leading to suboptimal
patient outcomes. Age alone cannot account for the hetero-
geneity of patient profiles, and many elderly patients can
successfully undergo TAVR with excellent results. Relying
solely on age as a criterion may overlook the importance of
frailty, cognitive status, and patient preferences in treatment
selection.

7. Section 5: Ethical Considerations

Ethical challenges in the application of clinical guide-
lines for elderly patients are compounded by significant
barriers to effective communication and shared decision-
making, especially in diverse regional healthcare contexts.
Cognitive decline, hearing impairment, and limited health
literacy frequently hinder older adults from fully under-
standing complex medical procedures. In many cultures
where medical hierarchies are deeply ingrained, elderly in-
dividuals often defer entirely to physician authority, reduc-
ing patient autonomy. This issue is further exacerbated in
low-resource settings, where high patient volumes and time
constraints limit the ability of clinicians to engage in de-
tailed discussions. Physicians may experience frustration
when explaining intricate interventions to cognitively im-
paired patients under pressure, increasing the risk that pa-
tients may consent without comprehending the full scope
of risks and alternatives. To mitigate these concerns, it is
ethically imperative to adopt communication strategies that
support informed consent—such as simplifying medical
language, utilizing visual aids, and involving family mem-
bers or caregivers in the decision-making process. These
measures are essential to ensure that care remains patient-
centered, respectful, and ethically sound across all health-
care settings.

8. Section 6: Complexities of the TAVR vs.
SAVR Debate

The TAVR vs. SAVR debate is multifaceted, extend-
ing beyond age cut-offs and appropriate use criteria. Pa-

tient risk stratification must consider multiple factors, in-
cluding anatomical considerations, comorbidities, frailty,
cognitive status, and patient preferences. TAVR has demon-
strated favorable outcomes in elderly and high-risk patients,
while SAVR remains the gold standard for younger, lower-
risk patients. Main risk with TAVR revolves around re-
intervention if procedure happens in younger population,
whereas increasing use of bioprosthetic valve also increases
risk of re-intervention in the long run. Multiple complica-
tions are attributed to TAVR which are either rare or less
frequent in SAVR such as paravalvular leak, need for pace-
maker, conduction defect and difficult coronary artery ac-
cess [46].

The main limitation of bioprostheses is their durabil-
ity, with structural and nonstructural deterioration, throm-
bosis, and endocarditis as key failure modes [46]. European
guidelines recommend mechanical prostheses for patients
under 60, while biological ones are suggested for those over
65, mirroring American guidelines that set the age pref-
erences at below 50 and over 65, respectively. However,
the evidence level for these recommendations is low, high-
lighting the importance of individual patient factors. Long-
term data on TAVR durability, particularly for younger pa-
tients, is limited, although recent findings show no signifi-
cant differences in outcomes between TAVR and SAVR in
low-risk patients over an 8-year follow-up. One Discreet
event Simulation study indicates that TAVR valve durability
needs to be significantly compromised—specifically, 70%
less than that of SAVR valves—to impact life expectancy
negatively in older low-risk patients, supporting the cur-
rent evidence favoring TAVR’s durability for this demo-
graphic [47]. However, for younger patients, the thresh-
old for acceptable TAVR valve durability is lower, under-
scoring the necessity of considering valve longevity along-
side other clinical factors in these individuals. This sug-
gests that while TAVR remains a viable option for older pa-
tients based on durability, the choice of TAVR vs. SAVR in
younger patients requires careful deliberation of expected
valve life span against the backdrop of patient-specific life
expectancy and clinical profile. A meta-analysis compar-
ing Valve-in-Valve (ViV) TAVR to redo SAVR revealed
that ViV TAVR offers several advantages including lower
rates of 30-day mortality, major bleeding, and shorter hos-
pital stays, without significant differences in 1-year mortal-
ity compared to redo SAVR [48]. However, ViV TAVR has
higher rates of severe patient-prosthesis mismatch (PPM)
compared to redo SAVR, which is linked to higher mortal-
ity and heart failure hospitalizations in some studies, though
this was not reflected in immediate post-procedural mortal-
ity in the current data. This analysis underscores ViV TAVR
as a viable, less invasive alternative for frail and elderly
patients requiring valve reintervention, while recognizing
that certain anatomical and procedural factors may still fa-
vor redo SAVR in specific cases.
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Table 4. Decision framework for patients aged 65-80 years.

Factor Favors SAVR

Favors TAVR

Neutral/either

Annulus/root anatomy Bicuspid valve, heavy LVOT cal-
cium, small annulus requiring
root enlargement

CAD requiring CABG, severe

MR needing repair

Concomitant disease

Frailty/recovery goals Robust, willing to undergo ster-

notomy
Anticipated valve-in-valve Age <70 years, life expectancy
options >20 years

Trileaflet,
porcelain aorta

adequate annulus, Mild Mitral Annular Calcification

Severe COPD, liver cirrhosis, Mild CAD amenable to PCI
prior chest radiation

Prefers quicker recovery, limited —

social support for rehab

Age >75 years, ViV TAVR feasi- 70-75 years (shared decision)
ble in future

LVOT, left ventricular outflow tract; CAD, coronary artery disease; CABG, coronary artery bypass grafting; MR, mitral regurgitation;

COPD, chronic obstructive pulmonary disease; PCI, percutaneous coronary intervention; ViV, Valve-in-Valve.

The future of TAVR and SAVR involves a nuanced
interplay of various factors across Europe, Asia, and Amer-
ica.

TAVR is poised for continued growth due to its min-
imally invasive nature and shorter recovery times, poten-
tially surpassing SAVR in utilization [49]. Advancements
in TAVR technology, such as improved valve design and de-
livery systems, alongside expanded eligibility criteria, may
accelerate this trend. Clinical trials demonstrating TAVR’s
efficacy in intermediate and low-risk patients indicate its
potential for broader adoption [18].

SAVR, while facing competition from TAVR, remains
indispensable for certain patient populations and complex
cases and in resource-poor countries such as Africa or In-
dia where the cost of SAVR is more appealing. Refinement
of surgical techniques and post-operative care aims to op-
timize outcomes and maintain SAVR’s relevance alongside
TAVR. It is worth noting that Outcomes from early TAVR
trials (e.g., PARTNER 1) may not reflect improved safety
of current-generation devices such as SAPIEN 3 or Evolut
PRO [41].

Geographical disparities in TAVR and SAVR adoption
are anticipated, driven by healthcare infrastructure, reim-
bursement policies, and cultural preferences. Regions with
aging populations (such in the WEST) and advanced health-
care systems may favor TAVR, while others may rely more
on SAVR due to resource constraints or differing healthcare
priorities [50].

Research, clinical trials, and long-term studies will
continue to inform the landscape of aortic valve replace-
ment therapies, influencing clinical practice guidelines and
reimbursement policies. Cost considerations and health-
care economics will play a pivotal role in shaping the bal-
ance between TAVR and SAVR utilization. Shared deci-
sion making must avoid unwarranted influence. Recent
North-American surveys show that 41% of patients <65 y
cited ‘doctor recommendation’ as the sole reason for choos-
ing TAVR, highlighting the need for a structured, standard-
ized consent script that discloses pacemaker risk, coronary-
access limitations and uncertain durability. In patients <65,
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TAVR is increasingly pursued based on patient preference
leading to poor outcomes. TAVR in <65 low-risk patients
presents challenges including increased risk of pacemaker
implantation, coronary access issues, and durability uncer-
tainties. TAVR-in-TAVR procedures may pose anatomical
constraints [27,51,52]. However, this can be influenced by
operator bias. Standardized informed consent and struc-
tured decision aids should be developed to mitigate this risk.
To improve quality-of-life evaluation, patient-reported out-
come measures (PROMs) should be routinely incorporated
in trial design and national registries. Redo SAVR and ViV
TAVR strategies should be pre-planned in younger patients.
Anatomical considerations such as bicuspid valves, annu-
lus size, and coronary height influence feasibility. Based
on guideline comparisons, registry data, and emerging pa-
tient trends, we propose a personalized approach that bal-
ances procedural risks, life expectancy, anatomical feasibil-
ity, and patient values (Table 4).

Overall, the future directions of TAVR and SAVR in-
volve a complex interplay of technological advancements,
clinical evidence, healthcare policies, and patient prefer-
ences, driving ongoing evolution in the management of aor-
tic valve disease worldwide. Table 1 shows some of the
factors that could aid in clinical decision.

9. Conclusion

The age cut-off and appropriate use criteria for TAVR
and SAVR in the US, Asia, and Europe are evolving con-
cepts that must be approached with careful consideration.
The latest guidelines from the AHA, ACC, Asian cardio-
vascular societies, and the ESC emphasize the importance
of individualized patient assessment. While some physi-
cians advocate for an age-based referral approach, the com-
plex nature of the TAVR vs. SAVR debate necessitates
shared decision-making and a multidisciplinary heart team
approach.

Patient outcomes should be at the core of treatment
selection, and a nuanced evaluation of age, comorbidi-
ties, anatomical factors, and patient preferences is essential.
Continued research, collaborative efforts, and evidence-


https://www.imrpress.com

based practices will shape the future of aortic valve disease
management, optimizing patient outcomes and ensuring the
best possible care for all individuals affected by valvular
heart disease. Continued global data reporting, especially
from Asia, is essential to update these criteria.

These limitations highlight the need for long-term,
age-stratified durability studies, prospective evaluation of
lifetime valve management strategies, and broader global
registry participation, especially in underrepresented re-
gions. Based on cross-regional guideline comparisons,
real-world registry data, and emerging patient trends, we
propose a personalized approach to valve intervention
that balances procedural risk, anticipated valve durabil-
ity, anatomical considerations, and patient values, while
accounting for lifetime valve planning. Continued re-
search, collaborative international efforts, and system-
atic data reporting—particularly from Asia—will be crit-
ical to refining age-appropriate use criteria and inform-
ing future guideline updates. Ultimately, moving away
from rigid age-based referral toward structured, multi-
disciplinary decision-making offers the most ethical and
evidence-based path forward for clinicians, health systems,
and policymakers managing severe aortic valve disease.
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