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Transcatheter aortic valve implantation (TAVI) has been established as an effective treatment modality in patients with

severe aortic stenosis (AS) and the uptake of TAVI is rapidly growing in the Asia-Pacific region. However, there exist a

heterogeneity in the management of aortic stenosis and the use of TAVI among countries in the region. Reasons for

these differences include anatomic variations, disparity in healthcare resources and infrastructure, and the lack of

consensus on the optimal management of AS in the Asia-Pacific region. Hence, an Asian Pacific Society of Cardiology

(APSC) working group, including a multidisciplinary group of general and interventional cardiologists, cardiac surgeons,

imaging specialists, developed a position statement on the recommendations for TAVI in the management of aortic

stenosis. The APSC expert panel reviewed and appraised the available evidence using the Grading of Recommendations

Assessment, Development, and Evaluation system. Recommendations were developed and put to an online vote.

Consensus was reached when 80% of votes for a given recommendation were in support of “agree” or “neutral.”

The resulting 28 statements provide guidance for clinical practitioners in the region on the use of TAVI in the

treatment of patients with aortic stenosis. (JACC Asia. 2024;4:885–897) © 2024 The Authors. Published by Elsevier

on behalf of the American College of Cardiology Foundation. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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A ortic stenosis (AS) is a significant obstructive
valvular disorder including degenerative,
bicuspid and rheumatic etiologies.1 While

the true disease burden of AS in the Asia-Pacific re-
gion is unknown, the aging population across the re-
gion and the high prevalence of bicuspid aortic
valves (BAVs) render AS a potentially growing
problem.

Transcatheter aortic valve implantation (TAVI)
has been established as an effective treatment mo-
dality in patients with severe AS and the adoption
of TAVI is rapidly growing in the Asia-Pacific re-
gion.1 Results from the region have been compara-
ble to international outcomes, with the Asia Pacific
TAVI registry, a multicenter, prospective, observa-
tional registry reporting a 97.5% 30-day survival in
1,125 patients treated with TAVI.1 However, there is
a heterogeneity in the management of AS and the
use of TAVI between the Asia-Pacific and Western
regions. Reasons for these differences include
anatomical variations, substantial disparity in
healthcare resources and infrastructure and the lack
of consensus on the optimal management of AS in
the Asia-Pacific region.

Given these challenges, there is a need for a
unified, practical guidance on the matter. Hence,
the Asian Pacific Society of Cardiology (APSC)
developed these recommendations focusing on the
appropriate management of AS and role of TAVI.
These position statements were developed with
general cardiologists and internal medicine special-
ists practising cardiology as the intended readers.

METHODOLOGY

The APSC convened an expert panel to review the
literature on the diagnosis and management of AS,
discussed gaps in current management, determined
areas where further guidance is needed, and devel-
oped recommendations on the assessment, referral
and management of patients with AS. The 32 experts
on the panel, comprising a multidisciplinary group of
general and interventional cardiologists, cardiac sur-
geons and imaging specialists, are members of the
APSC who were nominated by national societies and
Affiliated Hospital of Zhejiang University School of Medicine, Hangzhou,

plantation Devices, Hangzhou, China; ggCardiovascular Key Laboratory of Zhe

for Life Science and Human Health, Binjiang Institute of Zhejiang Universit

ology, Sengkang General Hospital, Singapore. *Co-first authors; **Co-last au
endorsed by the APSC consensus board, or invited
international experts.

After a comprehensive literature search, selected
applicable articles were reviewed and appraised using
the Grading of Recommendations Assessment,
Development, and Evaluation system.2 Based on this
system, the levels of evidence was designated as
follows:

1. High (authors have high confidence that the true
effect is probably close to the estimated effect)

2. Moderate (authors believe that the true effect is
probably close to the estimated effect)

3. Low (true effect might be markedly different from
the estimated effect)

4. Very low (true effect is probably markedly
different from the estimated effect)

As indicated in these levels, the authors adjusted
the level of evidence if the estimated effect, when
applied in the Asia-Pacific region, may differ from the
published evidence due to various factors such as
ethnicity, cultural differences and/or healthcare sys-
tems and resources.

The available evidence was then discussed and a
set of recommendations were then developed during
a virtual consensus meeting in August 2023 and a
face-to-face meeting in October 2023. The final posi-
tion statements were then put to an online vote, with
each recommendation being voted on by each panel
member using a three-point scale (i.e., agree, neutral,
or disagree). Consensus was reached when 80% of
votes for a recommendation were “agree” or
“neutral”. In the case of non-agreement, the recom-
mendations were further discussed using email
communication and then revised accordingly until
the criteria for consensus were fulfilled.

For these position statements, the authors made
adaptations to the classification of AS severity of the
2020 American College of Cardiology/American Heart
Association (ACC/AHA) guidelines and the 2021 Eu-
ropean Society of Cardiology (ESC) guidelines.3,4 Mild
AS is defined as AS with an aortic maximum velocity
(Vmax) of 2.0–2.9 m/s or a mean aortic pressure
gradient (MG) of <20 mmHg and an aortic valve area
(AVA) of $1.5 cm2. Moderate AS is AS with an aortic
China; ffState Key Laboratory of Transvascular Im-

jiang Province, Hangzhou, China; hhResearch Center

y, Hangzhou, China; and the iiDepartment of Cardi-

thors.



FIGURE 1 Classification of Severe Aortic Stenosis
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Vmax of 3.0–3.9 m/s or an aortic MG of 25–40 mmHg
and AVA of 1.0–1.5 cm2. Severe AS was defined as an
aortic Vmax >4.0 m/s or an aortic MG of >40 mmHg
and an AVA of <1.0 cm2. The various types of severe
AS are described in Figure 1.

RECOMMENDATIONS

FREQUENCY OF ECHOCARDIOGRAPHY FOLLOW-UP

OF PATIENTS WITH AORTIC STENOSIS
*CT calcium score is a useful adjunct. A score of >2,000 in men and >1,200 in women

indicates likely severe aortic stenosis. †Contractile reserve is indicated by a $20% in-

crease in stroke volume with dobutamine. AVA ¼ aortic valve area; EF ¼ ejection fraction;

MG ¼ mean gradient; SVi ¼ stroke volume index. Images reproduced with permission

from Asian Pacific Society of Cardiology.

Statement 1. Follow-up echocardiography
should be performed every 3-5 years for
patients with mild AS.
Level of evidence: Low
Level of consensus: 89.3% Agree; 10.7% Neutral;
0% Disagree

Statement 2. Follow-up echocardiography
should be performed every 6 months to 1 year
for patients with moderate AS.
Level of evidence: Low
Level of consensus: 82.1% Agree; 17.9% Neutral;
0% Disagree

Statement 3. Earlier follow-up echocardiogra-
phy should be performed in patients with
moderate AS at higher risk of progression (e.g.,
severely calcified valve).
Level of evidence: Low
Level of consensus: 96.4% Agree; 3.6% Neutral;
0% Disagree

Statement 4. Follow-up echocardiography
should be performed every 6 months to 1 year
for asymptomatic patients with severe AS.
Level of evidence: Low
Level of consensus: 92.8% Agree; 3.6% Neutral;
3.6% Disagree

Statement 5. Earlier follow-up echocardiogra-
phy should be performed in patients with
asymptomatic severe AS at higher risk of
adverse events (e.g., severely calcified valve,
impaired left ventricular ejection fraction
[LVEF]).
Level of evidence: Low
Level of consensus: 96.4% Agree; 0% Neutral;
3.6% Disagree
AS is a progressive disease. In addition to routine
clinical follow-up with history and physical exami-
nation, echocardiography is recommended to
monitor disease progression by evaluating changes
in valve anatomy, hemodynamics and systolic
dysfunction amongst others.3 The 2020 ACC/AHA
guidelines recommend surveillance every 3-5 years
in patients with mild AS.3 Given the lack of Asian
data on the natural history of mild AS, the
consensus panel generally agrees with this interna-
tional recommendation. For patients with moderate
AS or asymptomatic severe AS, a 6-month to 1-year
frequency of echocardiographic surveillance was
proposed. During the panel discussion, the authors
also shared that adherence to patient follow-up is
low, especially among asymptomatic patients. This
potential delay should be accounted for when
scheduling surveillance visits. The authors also
agreed that certain at-risk patients, such as those
with severely calcified AVs and those with impaired
LVEF, may require more frequent surveillance due
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to the possibility of rapid progression and the po-
tential benefit of early intervention.

ASYMPTOMATIC AORTIC STENOSIS PATIENTS
Statement 6. Intervention is recommended in
asymptomatic patients with severe AS and
systolic left ventricular dysfunction
(LVEF <50%).
Level of evidence: High
Level of consensus: 100% Agree; 0% Neutral;
0% Disagree

Statement 7. Intervention should be considered
in asymptomatic patients with severe AS who
develop symptoms or a sustained fall in blood
pressure (>20 mmHg) during exercise testing.
Level of evidence: Moderate
Level of consensus: 100% Agree; 0% Neutral;
0% Disagree

Statement 8. Intervention should be consid-
ered in asymptomatic patients with severe AS if
the procedural risk is low and one of the
following parameters is present:

1. very severe AS (MG $60 mmHg or Vmax

$5 m/s)
2. rapid disease progression (Vmax progres-

sion $0.3 m/s/year)

Level of evidence: Moderate
Level of consensus: 91.7% Agree; 8.3% Neutral;
0% Disagree

Statement 9. Intervention is recommended in
symptomatic patients with severe, high-
gradient AS (MG ‡40 mmHg, Vmax ‡4.0 m/s,
and valve area £1.0 cm2 (or £0.6 cm2/m2).
Level of evidence: High
Level of consensus: 89.3% Agree; 10.7% Neutral;
0% Disagree

Statement 10. Intervention is recommended in
symptomatic patients with true severe low-
flow, low-gradient (<40 mmHg) AS with
reduced ejection fraction (<50%), and evidence
of contractile reserve (stroke volume
improvement ‡20%, Vmax ‡4.0 m/s, valve
area £1.0 cm2 with dobutamine).
Level of evidence: High
Level of consensus: 89.3% Agree; 10.7% Neutral;
0% Disagree

Statement 11. Intervention should be considered
in symptomatic patients with low-flow (stroke
volume index £35 mL/m2), low-gradient
(<40 mmHg) AS with normal ejection fraction
after confirmation that the AS is severe.
Level of evidence: Moderate
Level of consensus: 92.9% Agree; 7.1% Neutral;
0% Disagree

Statement 12. Intervention should be consid-
ered in symptomatic patients with low-flow,
low-gradient severe AS and reduced ejection
fraction without flow (contractile) reserve,
particularly when CT Agatston calcium scoring
(male >2,000, female >1,200) indicates
severe AS.
Level of evidence: Moderate
Level of consensus: 96.4% Agree; 3.6% Neutral;
0% Disagree

Statement 13. Intervention is not recommended in
patients with symptomatic AS with severe
comorbidities when the intervention is unlikely to
improve quality of life or prolong survival >1 year.
Level of evidence: Very low
Level of consensus: 96.4% Agree; 3.6% Neutral;
0% Disagree
The consensus panel agreed on a certain subset of
asymptomatic patients with severe AS in whom
intervention is recommended or should be consid-
ered. In asymptomatic patients with severe AS,
intervention is recommended if LVEF is <50% (not
due to other reasons) because of evidence of
improved outcomes compared with medical treat-
ment alone.5-8 Asymptomatic patients with severe AS
should also receive intervention if symptoms or a
blood pressure fall of >20 mmHg (ESC)/>10 mmHg
(ACC/AHA) develop during exercise testing.3,9-12

For those asymptomatic patients with low proce-
dural risk and either critical AS (MG $60 mmHg or
Vmax $5 m/s) or rapid disease progression (Vmax

progression $0.3 m/s/year), intervention should be
considered.6,13-15 The rate of cardiovascular mortality
in these patients is high without intervention and a
majority develop symptoms within 2 years. Studies
have shown that these patients may benefit from
early intervention compared with conservative
treatment.4 Another consideration for intervention is
in those with low procedural risk and elevated brain
natriuretic peptide (>3 times normal).

SYMPTOMATIC AORTIC STENOSIS PATIENTS
The consensus panel agreed that intervention is
recommended in symptomatic patients with
severe AS with the following characteristics: either
high-gradient AS (MG $40 mmHg, peak aortic



Statement 14. The choice between surgical av
replacement (SAVR) and TAVI should be based
on careful evaluation of the clinical, anatomical,
and procedural factors by the Heart Team.
Level of evidence: Low
Level of consensus: 100% Agree; 0% Neutral;
0% Disagree

Statement 15. The lifetime management strat-
egy for each patient should be considered and
individualized.
Level of evidence: Low
Level of consensus: 100% Agree; 0% Neutral;
0% Disagree

Statement 16. The Heart Team recommenda-
tion should be discussed with the patient for an
informed, shared decision-making treatment
choice.
Level of evidence: Very low
Level of consensus: 100% Agree; 0% Neutral;
0% Disagree
Statement 17. TAVI is recommended in older
patients (‡75 years) or those at high surgical
risk (Society of Thoracic Surgeons [STS] Pre-
dicted Risk Of Mortality score [STSPROM]/Eu-
ropean System for Cardiac Operative Risk
Evaluation II [EuroSCORE II] >8% or Heart
Team assessment).
Level of evidence: High
Level of consensus: 92.9% Agree; 7.1% Neutral;
0% Disagree

Statement 18. In younger patients (65-75
years) at low/intermediate surgical risk
(STSPROM/EuroSCORE II <8%), the treatment
approach should be a shared decision between
the patient and the Heart Team.
Level of evidence: Low
Level of consensus: 100% Agree; 0% Neutral;
0% Disagree

Statement 19. In patients aged younger than
65 years, surgical intervention is recommended
unless the patient is deemed high risk for
surgery by the Heart Team.
Level of evidence: High
Level of consensus: 82.1% Agree; 14.3% Neutral;
3.6% Disagree
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velocity $4.0 m/s, and AVA #1.0 cm2 [or #0.6 cm2/
m2]); or low-flow, low-gradient AS with reduced LVEF
(<50%) and evidence of true AS with contractile
reserve (stroke volume improvement $20%, peak
aortic velocity $4.0 m/s, AVA #1.0 cm2 with dobut-
amine).15-21 The benefit of intervention in these pa-
tients is well established.

Furthermore, intervention should also be consid-
ered in symptomatic patients with either low-flow
(SVi #35 mL/m2), low-gradient (<40 mmHg) severe
AS with normal LVEF (i.e., paradoxical low-flow
AS).22-24 While some benefit from intervention has
been demonstrated in these patients, there is some
uncertainty in the benefit as evidenced by a wide
confidence interval shown in a network meta-
analysis.25

In addition, intervention should be considered in
patients with low-flow, low-gradient severe AS and
reduced LVEF without flow (contractile) reserve,
particularly when CT Agatston calcium scoring (male
>2,000, female >1,200) indicates severe AS. While
outcomes in these patients are generally poor even
with intervention, some evidence suggests that even
though there is an increased risk of procedural mor-
tality, intervention does improve LVEF and clinical
outcomes.26-28

The authors highlight that in a low-flow, low-
gradient situation, true severe AS should be differen-
tiated from pseudo-severe AS (wherein patients have
only moderate AS with incomplete valve opening,
usually due to accompanying myocardial dysfunc-
tion). Low-dose dobutamine stress echocardiography
(DSE)may be used to differentiate true- versus pseudo-
severe AS.29 With true-severe AS and contractile
reserve (stroke volume improvement $20% with
dobutamine), there will be little or no increase in AVA
and a significant increase in gradient, which is
congruent with the relative increase in flow. In
contrast, with pseudo-severe AS, there will be an in-
crease in AVA and little or no increase in gradient.
Calcium scoring using multidetector CT is useful to
corroborate AS severity when DSE is not feasible or not
conclusive, especially in the cases without contractile
reserve, with scores of >2,000 in males and >1,200 in
females indicating likely severe AS.30,31

Lastly, the consensus panel agreed that interven-
tion is not recommended in patients with symptom-
atic AS with severe comorbidities when the
intervention is unlikely to improve quality of life or
prolong survival >1 year. In this situation, the risks of
intervention will likely outweigh its benefits.
TRANSCATHETER AORTIC VALVE IMPLANTATION

VERSUS SURGICAL AORTIC VALVE IMPLANTATION



TABLE 1 Factors to Consider in Deciding the Treatment Approach for Aortic Stenosis

Factor Favors TAVI Favors SAVR

STSPROM or EuroSCORE II $3% -

Age* $75 years <65 years

Vascular access Favorable femoral access† Unfavorable femoral access

Anatomical and technical aspects � Sequelae of chest radiation
� Calcified/porcelain aorta (unsafe aortic cross-clamping)
� Intact coronary bypass grafts at risk when sternotomy

is performed
� Severe chest deformation or scoliosis

� High risk of coronary obstruction (low coronary heights,
small sinus of Valsalva)

� Significant calcification in the LVOT
� Size of the AV out of range for TAVI

Other clinical conditions � Significant comorbidities
� Frailty, restricted mobility or other conditions that may affect

rehabilitation
� Prior cardiac surgery

� Endocarditis
� Severe CAD requiring CABG
� Other significant valvular disease
� Ascending aorta aneurysm
� Septal hypertrophy requiring myectomy

*The European Society of Cardiology guidelines recommend SAVR in patients aged <75 years and TAVI in those aged$75 years. The American College of Cardiology/American Heart Association recommends
SAVR in patients aged <65 years and either SAVR or transfemoral TAVI in those aged 65–80 years. The consensus panel highlights that the ages indicated here are intended only as an arbitrary guide and the
reader should adjust the age cut-offs based on the expected life expectancies in their respective countries. †Feasible via transfemoral approach. Level of evidence: Low. Level of consensus: 89.3% agree;
7.1% neutral; 3.6% disagree.

AV ¼ aortic valve; CABG ¼ coronary artery bypass grafting; CAD ¼ coronary artery disease; EuroSCORE II ¼ European System for Cardiac Operative Risk Evaluation II; LVOT ¼ left ventricular outflow tract;
SAVR ¼ surgical aortic valve replacement; STSPROM ¼ Society of Thoracic Surgeons Predicted Risk Of Mortality; TAVI ¼ transcatheter aortic valve implantation.
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Patients with AS currently have surgical and trans-
catheter options for valve replacement, with each
intervention carrying its inherent benefits and risks.
The patient’s clinical characteristics play an impor-
tant role in the decision making process. Hence, the
choice between SAVR and TAVI should be based on
careful evaluation of the clinical, anatomical, and
procedural factors by the Heart Team. The Heart
Team recommendation should be discussed with the
patient for an informed and shared treatment deci-
sion. The consensus panel shares a simple guide to
aid in the decision on the best treatment approach for
AS in Table 1.
FIGURE 2 Lifetime Management Strategies for Severe Aortic Stenos

The ages indicated in this figure are intended only as an arbitrary guide a

life expectancies in their respective countries. Level of evidence: Low Le

SAVR ¼ surgical aortic valve replacement; TAVI ¼ transcatheter aortic v
Patients with AS may potentially require multiple
interventions throughout their lifetime, especially
with the degeneration of bioprosthetic valves over
time in younger patients. Hence, the lifetime man-
agement of the patient with AS (i.e., the optimal
sequence of potential treatment strategies the patient
may need to undergo over their lifetime) should be
carefully considered, especially when deciding the
first intervention. Patient–prosthesis mismatch,
coronary re-access and the risk of conduction distur-
bances should al be considered in decision-making
in relative younger patients. A proposed approach
is shown in Figure 2. The ages indicated in this
is

nd the reader should adjust the age cut-offs based on the expected

vel of consensus: 71.4% Agree; 17.9% Neutral; 10.7% Disagree.

alve implantation.



Statement 20. Prior to TAVI, CT is recom-
mended as the preferred imaging tool for
procedural planning.
Level of evidence: Moderate
Level of consensus: 100% Agree; 0% Neutral;
0% Disagree
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Figure 2 are intended only as an arbitrary guide and the
reader should adjust the age cut-offs based on the ex-
pected life expectancies in their respective countries.

There is consensus that patients younger than 65
years should undergo SAVR as the initial intervention
(Figure 2) with consideration of mechanical AV
replacement as bioprosthetic AV replacement might
not have significantly longer durability compared
with TAVI. This is due to the expected longer life
expectancy at this younger age and thus the need for
an option with longer durability to minimize the need
for future reintervention. While more contemporary
data are emerging, there is currently limited data on
the very long term durability of TAVI in the younger
age group. Beyond age, there are other clinical factors
(e.g. comorbidities, anatomic challenges) to consider
and thus shared decision-making on the optimal
therapy between the Heart Team and patient is
paramount.

In patients aged 65-75 years, both SAVR and TAVI
are reasonable initial approaches, but due consider-
ation should be given to the possibility of a repeat
intervention in the future should the initial valve
degenerate. In this instance, the likely repeat inter-
vention, if anatomically suitable, should be TAVI.
FIGURE 3 Complications of transcatheter aortic valve implantation

Level of evidence: Low Level of consensus: 82.1% Agree; 14.3% Neutra

Created using images from Servier Medical Art, reproduced under a Cre
There is established data for TAV-in-SAV and the field
of TAV-in-TAV is growing with increasing experi-
ence.32,33 The role of CT in planning such repeat in-
terventions is crucial, but details of this are beyond
the scope of this discussion. In patients aged $75
years, TAVI as the initial intervention was deemed
reasonable by the consensus group.

Lastly, the authors note that TAVI, while safe and
efficacious, may have several complications that
general cardiologists should be aware of. These
complications are summarized in Figure 3.

PREPROCEDURAL EVALUATION
CT is useful in the evaluation of anatomy of the AV,
aorta and peripheral vessels, as well as aiding the
assessment of the severity of AS. As previously
mentioned, quantitation of AV calcium by CT imaging
l; 3.6% Disagree. TAVI ¼ transcatheter aortic valve implantation.

ative Commons CC BY 4.0 license.



Yap et al J A C C : A S I A , V O L . 4 , N O . 1 2 , 2 0 2 4

APSC Position Statement on TAVI for Aortic Stenosis D E C E M B E R 2 0 2 4 : 8 8 5 – 8 9 7

892
assists in the determination of the severity of AS, with
scores of >2,000 in males and >1,200 in females
indicating likely severe AS. Importantly, CT imaging
aids in preprocedural planning of patients undergo-
ing TAVI. CT provides accurate measurements of
annulus area, leaflet length, coronary heights and
dimensions of the aortic complex.3 CT imaging of the
peripheral vessels allows careful assessment of the
size, calcifications and tortuosity of the peripheral
vessels to best determine the access routes and any
potential difficulties.34,35 The role of CT planning
prior to SAVR while not uniformly practiced, may be a
useful adjunctive tool to consider. In patients with
advanced kidney disease, the risk and benefit of a CT
should be weighed. If unable to perform CT, cardiac
imaging with 3D transesophageal echocardiogram
and peripheral imaging with duplex ultrasound may
be considered.34,36

CT imaging may also detect concomitant coronary
artery disease (CAD); however, there is a lack of
strong evidence to recommend its routine use for this
purpose and there may be challenges to the accuracy
in the setting of high coronary calcifications.

REVASCULARIZATION IN PATIENTS WITH

PRE-EXISTING CAD
Statement 21. In patients undergoing TAVI with
significant left main or proximal CAD, revascu-
larization by percutaneous coronary interven-
tion (PCI) before TAVI may be considered.
Level of evidence: Low
Level of consensus: 89.3% Agree; 10.7% Neutral;
0% Disagree
A substantial number of patients with severe AS
(24%-45%) have concomitant CAD, in part due to
the increased prevalence with advancing age.37

Meta-analysis of non-randomized studies found
that, while 30-day all-cause mortality was similar
between patients undergoing TAVI with or without
CAD, 1-year mortality was higher in patients with
CAD.38

The clinical consensus statement from the Euro-
pean Association of Percutaneous Cardiovascular
Interventions in collaboration with the ESC Working
Group on Cardiovascular Surgery on the manage-
ment of CAD in patients undergoing TAVI recom-
mended that PCI before TAVI should be performed
in patients with severe CAD (i.e., coronary artery
diameter stenosis >70%, >50% for the left main)
only in proximal segments, particularly if present-
ing with an acute coronary syndrome, symptoms of
angina pectoris or subocclusive lesions (i.e., >90%
diameter stenosis).39 The consensus statement also
noted that the timing of PCI regarding the TAVI
procedure should be based on clinical presentation,
the patient’s anatomical characteristics and coro-
nary lesion complexity.

The consensus panel agreed to weakly recom-
mend revascularization prior to TAVI in patients
with CAD and limited the recommendation to those
with significant CAD or proximal lesions as ran-
domized controlled trial data is not available. While
the timing of revascularization is not well estab-
lished, PCI before TAVI offers several benefits over
the converse, including easier coronary access,
especially for self-expanding transcatheter heart
valves with a supra-annular leaflet position, and a
lower risk of ischemia-induced hemodynamic insta-
bility during the TAVI procedure.39 However, this is
counter-balanced by the potential increased risk
of PCI in the setting of severe AS. A large
non-randomized registry study showed that PCI
post-TAVI seemed to be associated with improved
2-year clinical outcomes compared with other
timings, but caveated that the results needed to be
validated in randomized trials.40

PROCEDURAL TECHNIQUES

While the exact procedural techniques are not the
focus of this consensus document, several general
pointers may be considered:

� Standard fluoroscopic views should be employed
during valve deployment. The use of cusp-overlap
view where appropriate may be considered in
particular for self-expanding valves.

� The use of commissural-alignment techniques
where appropriate should be considered in partic-
ular for self-expanding valves to facilitate future
coronary access/valve re-intervention.

� Where there is higher risk of coronary occlusion
and SAVR is not a feasible option, mitigation
measures including upfront coronary protection
should be considered. Where appropriate and
expertise available, adjunct procedures like leaflet
modification (BASILICA) may be considered.

� There is currently insufficient evidence to recom-
mend for or against the routine use of cerebral
embolic protection in patients undergoing TAVI.



Statement 25. TAVI may be considered in
anatomically suitable patients with bicuspid
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Individualized use of cerebral embolic protection
in selected patients based on center’s experience
and practice may be reasonable.

ANTITHROMBOTIC THERAPY AFTER TAVI
Statement 22. Lifelong single antiplatelet
therapy (SAPT) is recommended after TAVI in
patients with no baseline indication for oral
anticoagulants (OAC).
Level of evidence: High
Level of consensus: 82.1% Agree; 17.9% Neutral;
0% Disagree

Statement 23. Routine use of OACs is not rec-
ommended after TAVI in patients with no
baseline indication for OACs.
Level of evidence: High
Level of consensus: 92.8% Agree; 3.6% Neutral;
3.6% Disagree

Statement 24. OACs are recommended for TAVI
patients who have other lifelong indications for
OACs.
Level of evidence: High
Level of consensus: 92.9% Agree; 7.1% Neutral;
0% Disagree

AV.
Level of evidence: Low
Level of consensus: 89.3% Agree; 10.7% Neutral;
0% Disagree

Statement 26. In the patient with a small
annulus, TAVI may be considered but the
impact on valve hemodynamics, coronary oc-
clusion and future interventions should be
carefully evaluated.
Level of evidence: Low
Level of consensus: 92.9% Agree; 7.1% Neutral;
0% Disagree

Statement 27. In patients unsuitable for SAVR
and transfemoral TAVI, alternative access TAVI
should be considered.
Level of evidence: Low
Level of consensus: 96.4% Agree; 3.6% Neutral;
0% Disagree

Statement 28. TAVI is feasible in degenerate
bioprosthetic surgical or transcatheter AV.
Level of evidence: Low
Level of consensus: 92.9% Agree; 7.1% Neutral;
0% Disagree
The American and European guidelines both
consider SAPT post-TAVI as appropriate for patients
without indications for OACs, based on evidence
that dual antiplatelet therapy is associated with an
increased risk of bleeding compared with
SAPT.3,4,41,42 Similarly, the routine use of OAC is
not recommended due to results of the GALILEO
study indicating a higher risk of death or throm-
boembolic complications and a higher risk of
bleeding with a rivaroxaban-based therapy than an
antiplatelet-based strategy.41 In patients with in-
dications for anticoagulation, OACs (without anti-
platelets) alone may be given lifelong post-TAVI.
Data from the POPular TAVI trial showed that the
addition of clopidogrel increased the 1-year inci-
dence of serious bleeding compared with OAC
alone.42
SPECIAL SCENARIOS
Bicuspid AV is a common phenotype among
Asians, with one Chinese study reporting that almost
48% of patients being screened for TAVI had a
bicuspid AV.43 The use of TAVI in the treatment of
severe AS of bicuspid AVs may be associated with
increased procedural complexity and complica-
tions.43,44 While guidelines have indicated bicuspid
AV as an anatomical factor favoring SAVR, the expe-
rience of TAVI to treat bicuspid aortic stenosis is
increasing.4 Registry studies suggest that the out-
comes and mid-term prognosis of patients with
bicuspid AV treated with TAVI were similar to those
with TAVI-treated tricuspid AVs.45 In the larger STS/
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ACC Transcatheter Valve Therapies Registry, all-
cause mortality at 30 days and 1 year, the rate of
moderate or severe paravalvular leak at 30 days and
1 year, and improvement in quality of life were
similar between groups.46 However, the 30-day
stroke rate was significantly higher for bicuspid vs
tricuspid AS (2.5% vs 1.6%).47 The risk of procedural
complications requiring open heart surgery was also
significantly higher in the bicuspid group (0.9% vs
0.4%). Another study showed that, while overt
stroke was found in 2.4% versus 1.7%, respectively,
of patients with bicuspid and tricuspid AS treated
with transcatheter AV replacement, 28.6% versus
10.9%, respectively (P¼0.005) had brain lesions
>1 cm3 on diffusion-weighted MRI.48 Regarding the
technical considerations for TAVI in bicuspid AS,
meticulous CT planning with established methods of
valve sizing, as well as balloon predilation, were
recommended. Developments in valve sizing such as
supra-annular structure-based sizing strategies for
TAVR in patients with bicuspid AS are also
emerging.49

A small aortic annulus is another anatomical
consideration in the management of severe AS,
especially in the Asia-Pacific region. The Asia-Pacific
TAVI registry found that almost 32% of patients
received an AV sized #23 mm.1 A few Asian non-
randomized studies have reported that TAVI results
in favorable hemodynamics in the treatment of pa-
tients with severe AS with small annulus.50,51 Impor-
tantly, the VIVA trial, a randomized controlled trial
that compared TAVI versus SAVR in patients with
severe AS with small annulus, found that TAVI
delivered similar 2-year outcomes for mortality,
stroke and cardiac rehospitalization events.52 How-
ever, these findings should be interpreted with
caution as VIVA was underpowered and had a short
follow-up. In the recently published SMART trial for
patients with severe AS and small annulus of <430
mm2, a self-expanding supra-annular valve was
found to be noninferior to a balloon-expandable valve
with respect to 1 year clinical outcomes and had bet-
ter valve hemodynamics.53 Patients with small
annulus planned for TAVI should be carefully
selected and factors such as valve hemodynamics,
risk of coronary occlusion and need for future in-
terventions weighed.

Evidence to recommend for or against the use of
alternate access TAVI in patients unsuitable for
SAVR and transfemoral TAVI is lacking. However,
the 2021 ESC guidelines gave a Level IIb recom-
mendation on the use of non-transfemoral TAVI in
these patients and the current consensus panel
tended to agree with this position. Nevertheless,
the consensus panel underscores the importance of
shared decision-making in these instances due to
the lack of hard evidence. In addition, local expe-
rience and expertise is crucial on deciding on the
optimal route for alternate access TAVI and this
may vary from center to center.

Lastly, as degeneration of implanted bio-
prosthetic or transcatheter valves may occur during
the patient’s lifetime as shown in Figure 2, subse-
quent treatment after valve degeneration should be
considered in the first instance. Several studies
have shown that TAVI is a safe and feasible treat-
ment option in patients with degenerate bio-
prosthetic AVs.54-56 However, a meta-analysis
showed that SAVR was associated with lower all-
cause mortality compared with a transcatheter
valve-in-valve strategy and may be considered if
the patient is at low surgical risk. Similarly, TAVI
may also be performed to treat patients with
degenerate transcatheter AV.4,57,58 However, the
risk of prosthesis–patient mismatch, coronary oc-
clusion and the possibility of future access to the
coronary arteries should be carefully evaluated. CT
is a crucial tool in the planning of these TAV-in-SAV
and TAV-in-TAV procedures. For the smaller surgi-
cal bioprosthetic AVs, balloon fracturing where safe
may be considered to optimize hemodynamics. This
should generally be done post TAVI valve
implantation.59,60

LIMITATIONS AND CONCLUSIONS

The statements presented in this paper aim to guide
clinicians based on the most updated evidence and
collective expert opinion from the Asia-Pacific.
However, given the varied clinical situations and
healthcare resources present in the region, these
recommendations should augment clinical judge-
ment rather than replace it. The use of TAVI in the
management of AS should be individualized, taking
into account the patient’s clinical characteristics as
well as patient and caregiver concerns and prefer-
ences. Clinicians should also be aware of the chal-
lenges that may limit the applicability of these
consensus recommendations in their individual cen-
ter, such as the access to specific technologies,
availability of resources, competency level of clinical
staff, accepted local standards of care and cultural
factors. Nonetheless, this position statement strives
to help create and improve protocols and pathways
for the appropriate management of AS and the role of
TAVI across the Asia-Pacific region and thus poten-
tially improving patient care and outcomes in AS
patients.



CLINICAL PERSPECTIVES

� The decision to treat aortic stenosis (AS) should be a shared

process informed by multiple considerations, such as the

severity of AS, the patient’s symptoms and clinical character-

istics, overall surgical risk, available resources and expertise,

and considerations on lifetime management.

� The use of TAVI in the management of AS should be individu-

alized after a thorough discussion with the Heart Team and

patient, taking into account both the clinical scenario and pa-

tient considerations.

� Clinicians should also be aware of the challenges that may limit

the applicability of these consensus recommendations in the

management of AS in their centers.
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