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Abstract

Objectives: The increasing number of elderly patients with severe aortic valve stenosis undergoing transcatheter
aortic valve replacement (TAVR) has prompted concerns regarding their clinical outcomes compared with the younger
population. This study evaluated the outcomes of TAVR on the basis of age group (<80 or >80 years) among Vietnamese
patients with severe aortic valve stenosis at intermediate surgical risk.

Methods: From March 2017 to December 2022, 21 patients >80 years of age and 69 patients <80 years of age under-
went TAVI at a single center. Clinical characteristics, procedures, and outcomes at 30 days and 1 year were compared
with the Valve Academic Research Consortium (VARC-2) criteria.

Results: Patients >80 years of age had a higher prevalence of comorbidities but no significant differences in other
clinical characteristics and procedures. No statistically significant differences were observed in procedural mortality
(4.8% vs. 0.0%, P = 0.233), 30-day mortality (5.0% vs. 1.5%, P = 0.405), and 1-year mortality (11.8% vs. 3.7%, P =
0.241) between age groups. Major endpoints at specified time points also showed no significant differences.
Conclusions: TAVR in patients with aortic stenosis at intermediate surgical risk has similar clinical outcomes at 30
days and 1 year, according to VARC-2 criteria, with no statistically significant age-associated differences (=80 vs. <80
years). However, further studies with larger patient populations are needed to better understand the effects of age on
TAVI outcomes in patients with similar characteristics.
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Introduction

Severe aortic stenosis (AS) is a common condi-
tion in older people, with a prevalence of approxi-
mately 10% in individuals >80 years of age [1].
Interventional treatments, including conventional
surgical aortic valve replacement (SAVR) and the
a less invasive procedure of transcatheter aortic
valve replacement (TAVR), have been demonstrated
to achieve symptom improvement and survival
benefits in symptomatic patients with severe AS
[2, 3]. In recent decades, TAVR has shown com-
parable safety and efficacy to SAVR in managing
this condition, regardless of surgical risk [4-10].
Consequently, the number of patients undergoing
TAVR for severe AS is increasing, and the average
patient age is approximately 80 years [11, 12]. The
effects of advanced age on the clinical outcomes of
TAVR patients are inconsistent, on the basis of vari-
ous registry analyses and population studies across
Europe and the United States [13—17]. Most of those
studies involved patients with high surgical risk, thus
potentially resulting in poorer clinical outcomes than
might occur in patients with intermediate surgical
risk [17]. However, some analyses have suggested,
that compared with the Western population, the pop-
ulation of patients with aortic stenosis in Asia has
a higher prevalence of bicuspid aortic valve (BAV)
and a smaller aortic annulus size [18, 19]. Limited
studies have evaluated the effects of age on TAVR in
the older Asian population. Therefore, we conducted
this study to analyze the effects of age on short-term
(30-day) and 1-year clinical outcomes in Vietnamese
patients with severe AS and intermediate surgical
risk, comparing results between patients <80 and >80
years of age who underwent TAVR at a single center.

Methods

Study Design

This was a retrospective data analysis from a study
evaluating the early safety and mid-term effective-
ness of TAVR in the treatment of severe AS in the
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Vietnamese population. The patients were divided
into two groups (<80 years old and >80 years old)
to analyze the differences in clinical characteristics,
procedures, and outcomes at the follow-up time-
points. The Ethical Review Board of The University
of Medicine and Pharmacy at Ho Chi Minh City,
Vietnam, approved this study.

Setting

Between March 2017 and December 2022, 90 symp-
tomatic patients with severe AS (defined by a mean
transaortic pressure gradient >40 mmHg and aortic
valve area<1.0 cm?) with NYHA >2 underwent TAVR
at the Vinmec Central Park International Hospital in
Ho Chi Minh City, Vietnam. Patients were examined,
and the intervention strategy was determined by a
heart team comprising specialists in cardiology, ger-
ontology, interventional cardiology, cardiac surgery,
anesthesia, and diagnostic imaging. The final decision
to proceed with TAVR was made by the patients after
consultation with the heart team. The patients’ inter-
mediate surgical risk was assessed with the Society of
Thoracic Surgeons (STS) score. The study was aimed
at evaluating and comparing the clinical characteris-
tics, procedures, and outcomes at 30 days and 1 year
between two age groups: >80 and <80 years old.

Participants

We continuously collected all patients with severe
AS at moderate surgical risk undergoing TAVR
at the Vinmec Central Park International Hospital
between March 2017 and the end of December
2022. The primary exclusion criteria were patients
who had experienced acute myocardial infarction
within the prior 3 months, stroke within the prior
6 months, severe heart failure with LVEF <20%,
concomitant heart conditions requiring open-heart
surgery, or active bleeding or infection; patients
with a life expectancy less than 1 year; and patients
with a mean aortic valve annulus diameter <18 mm
or >30 mm. For patients transitioning to SAVR
during follow-up, we ceased recording outcomes
from the time of aortic valve replacement surgery.
Patients were reassessed at 1 month, 3 months,
and 1 year postoperatively. If patients missed their
scheduled follow-up appointments, we communi-
cated with patients/family members via telephone.
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If we cannot contact the patient or their relatives to
obtain the necessary research information, we con-
sider the patient lost to follow-up.

Study Procedures

All patients underwent TAVR in a hybrid operat-
ing room. New-generation self-expanding valve
systems from Medtronics (Evolut R/Pro) were
predominantly used, and only one patient received
a balloon-expandable valve system (Sapien 3,
Edwards). All patients underwent transthoracic
echocardiography, coronary angiography, and eval-
uation of the aortic valve complex and vascular sys-
tem by MSCT. Additionally, routine preoperative
blood tests were conducted.

During the initial phase, most patients were
induced under general anesthesia assisted with
transesophageal echocardiography. Subsequently,
we transitioned to a standard procedure with local
anesthesia and without transesophageal echocardi-
ography. Temporary ventricular rapid pacing was
induced during the procedure through a pacing lead
in the right ventricle in most cases, along with pac-
ing via a guidewire to deliver the prosthesis valve
in the left ventricle in recent cases.

Femoral arteries were used primarily for valve
implantation, and alternative approaches (subcla-
vian/axillary or carotid artery) were considered when
the femoral route was deemed unsuitable for TAVR.
Vascular closure devices were used for patients under-
going TAVR through femoral access. Pre-dilation
was used primarily for patients with BAV with heavy
calcification. In cases with extreme horizontal aorta,
a snare was used to assist in advancing the Evolut
R/Pro valve system through the aortic route.

Coplanar view was initially the preferred tech-
nique for achieving an optimal view to implant the
prosthesis aortic valve, and was followed by the
cusp-overlap technique. In all patients, the mean
transaortic pressure gradient was measured before
and immediately after prosthesis valve deployment.
Aortic regurgitation was assessed postoperatively
through aortic root angiography, echocardiography,
and calculation of the Aortic Regurgitation Index.

All patients were temporarily maintained with
a pacemaker for 24-48 hours postoperatively in
the event of atrioventricular or left bundle branch
block.

Data Variables

All basic patient characteristics, TAVI procedures
and outcomes, and outcomes for assessing the early
safety and 1-year clinical effectiveness of TAVI were
documented for analysis. The clinical outcomes
were defined in accordance with the Valve Academic
Research Consortium (VARC)-2 criteria [20].

Study Sample Size

This study had a limited pool of eligible patients
available for analysis, because of the condition’s
rarity, and relied on data from the study titled “Early
safety and mid-term clinical outcomes of technol-
ogy transfer of transcatheter aortic valve implanta-
tion in patients with severe aortic valve stenosis in
Vietnam: a single-center experience of 90 patients”.
Consequently, a formal sample size calculation was
not performed. Instead, we conducted an exhaus-
tive analysis of all available patients meeting the
inclusion criteria to ensure the maximal inclusion
of cases, thereby optimizing the statistical power
within the data availability constraints.

Statistical Analysis

Descriptive statistical analysis was performed for the
different age groups, and the results are presented as
mean * standard deviation for continuous variables,
and as number (%) for categorical variables. The
Wilcoxon rank-sum test and Fisher’s exact test were
used to compare continuous and categorical vari-
ables, respectively, between groups. The survival
rate was estimated with the Kaplan-Meier method,
and the log-rank test was used to compare groups.
Clinical changes, including LVEF, mean transaortic
pressure gradient, and NYHA classification, were
illustrated in plots at various time points, including
baseline, discharge, 30 days, and 12 months. Two-
tailed statistical tests were used, with a significance
level set at P < 0.05. The analysis used R statistical
software version 4.1.0.

Results

Baseline Characteristics

Among the 90 patients with severe AS with symptoms
and intermediate surgical risk who underwent TAVR
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at our hospital, 21 patients (23.3%) were >80 years
old, and 69 patients were <80 years old. In the >80
year age group, 20 and 17 patients had a sufficient
follow-up duration of 30 days and 1 year, respec-
tively. Correspondingly, in the <80 year age group,
68 and 54 patients had a sufficient follow-up dura-
tion of 30 days and 1 year, respectively. The >80 year
age group had a higher proportion of men (66.7%),
whereas the sex distribution was approximately equal
in the <80 year age group. Compared with the <80
year age group, the >80 year age group had a higher
prevalence of comorbidities such as dyslipidemia,
prior myocardial infarction, coronary artery disease
with stent placement, cerebrovascular disease, and
chronic obstructive pulmonary disease. The STS
surgical risk score (6.1 £ 1.2 vs. 5.7 = 1.0) and the
proportion of NYHA III-IV heart failure (76.2% vs.
89.9%) did not significantly differ between groups.
No significant differences were observed in the main
echocardiographic and CT characteristics of the aor-
tic valve region between patient groups, although the
<80 year age group had a higher proportion of BAV
(50.7% vs. 28.6%), whereas the >80 year age group
had a higher proportion of moderate-to-severe aortic
valve calcification (95.2% vs. 81.2%) (Table 1).

Procedural Characteristics and Outcomes

All patients in both age groups underwent TAVR in a
hybrid room. Most patients received local anesthesia,
and femoral artery access was used for valve implan-
tation. Rapid ventricular pacing was achieved with a
standard pacing wire in the right ventricle. The Evolut
R/Pro self-expanding valve system (Medtronic, USA)
with a 29 mm valve size was predominantly used. In
the >80 year age group, one case (4.8%) of procedural
mortality occurred, whereas this complication did not
occur in the <80 year age group. Both groups had a
comparable rate of major complications according
to the VARC-2 criteria. The rate of successful valve
implantation, on the basis of the VARC-2 criteria, was
higher in the <80 year age group than the >80 year
age group, but this difference was not statistically sig-
nificant (97.1% vs. 90.5%, P = 0.231) (Table 2).

30-Day and 1-Year Outcomes

The clinical outcomes in both patient groups at
30 days and 1 year after TAVR are presented in

Table 3. The mortality rate from all causes at 30
days (5.0% vs. 1.5%, P =0.405) and 1 year (11.8%
vs. 3.7%, P = 0.241) was higher in the >80 year age
group than the <80 year age group, but these dif-
ferences were not statistically significant. Figure 1
illustrates the survival rate between patient groups
at 1 year after TAVI. The rates of other clinical
outcomes, according to VARC-2, used to assess
early safety at 30 days and clinical effectiveness
at 1 year after TAVR also did not significantly dif-
fer between age groups. All surviving patients in
each age group at the 30-day and 1-year time points
underwent assessment of LVEF, mean transaor-
tic pressure gradient, and NYHA functional class;
these assessments were performed on 67 and 52
patients, respectively, in the <80 year age group,
and on 19 and 15 patients, respectively, in the >80
year age group. LVEF showed significant improve-
ments in both patient groups at 30 days and 1 year,
as compared with pre-TAVR; however, the differ-
ences in LVEF between patient groups at these time
points were not statistically significant (Figure 2A).
The mean transaortic pressure gradient decreased
sharply immediately after valve implantation in
both patient groups, and this gradient decrease was
significant at discharge, 30 days, and 1 year, with
respect to pre-TAVR. Comparison of the changes
in mean transaortic pressure gradient between age
groups at each follow-up time point indicated no
statistically significant differences (Figure 2B). At
the 30 day and 1-year follow-up, except for the
deceased patients, no cases of NYHA class II-IV
cases remained in either patient group (Figure 2C).

Discussion

The results from the first study on Vietnamese
patients with severe AS at moderate surgical risk,
including 21 patients >80 years old and 69 patients
<80 years old (60-79 years), who underwent TAVR
at a single center, demonstrated that the very old
patients often had more comorbidities. However,
the primary clinical outcomes according to VARC-2
criteria during the procedure, at 30 days, and at 1
year were similar between age groups.

The two widely used surgical risk scores in
TAVR, the STS score and EuroSCORE 1I, incor-
porate age as a factor, and surgical risk increases
with advancing age [21]. However, the effects of
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Table 1 Baseline Patient Characteristics.”

<80 (N = 69) 280 (N = 21) P-value

Mean age (years) 66.6 £ 5.1 (60-77) 84.1 £3.0 (80-90) <0.001
Sex 0.214
Male 34 (49.3%) 14 (66.7%)
Female 35 (50.7%) 7 (33.3%)
BMI (kg/m?) 22.7+£29 222 +3.1 0.488
BSA (m?) 1.55+0.15 1.53+0.15 0.512
NYHA class III-IV 62 (89.9%) 16 (76.2%) 0.141
STS score (%) 57+1.0 6.1+£1.2 0.174
Hypertension 58 (84.1%) 17 (81.0%) 0.744
Hyperlipidemia 46 (66.7%) 20 (95.2%) 0.010
Chronic heart failure 18 (26.1%) 9 (42.9%) 0.176
Diabetes mellitus 20 (29.0%) 5 (23.8%) 0.784
Prior myocardial infarction 3(4.3%) 4 (19.0%) 0.049
Prior PCI 7 (10.1%) 10 (47.6%) <0.001
Prior coronary artery bypass graft 0 (0.0%) 0 (0.0%) 1
Cerebral vascular disease 2 (2.9%) 4 (19.0%) 0.025
Chronic atrial fibrillation 5(7.2%) 4 (19.0%) 0.205
Chronic pulmonary disease 7 (10.1%) 9 (42.9%) 0.002
Chronic kidney disease 10 (14.5%) 4 (19.0%) 0.732
Chronic kidney dialysis 1 (1.4%) 0 (0.0%) 1
eGFR (mL/min/1.73 m?) 67.6+19.0 66.7+18.0 0.843
Prior permanent pacemaker 1(1.4%) 0 (0.0%) 1
Echocardiographic findings
LVEF (%) 60.4+14.2 62.0+£15.7 0.692
Aortic valve area (cm?) 0.62+0.18 0.63+0.17 0.789
Mean transaortic pressure gradient (mmHg) 63.6 £ 18.8 65.01£253 0.821
Moderate/severe aortic regurgitation 5 (7.2%) 1 (4.8%) 1
Moderate/severe aortic calcification 56 (81.2%) 20 (95.2%) 0.174
MSCT findings
Type of aortic valve 0.085

TAV 33 (49.3%) 15 (71.4%)

BAV 34 (50.7%) 6 (28.6%)
Annulus diameter (mm) 239129 235123 0.537
Aortic angulation (degree) 492+9.8 49.0x11.0 0.967

‘Summary statistics are mean + standard deviation or n (%).

BAV, bicuspid aortic valve; BMI, body mass index; eGFR, estimated glomerular filtration rate; LVEEF, left ventricular ejection
fraction; MSCT, multi-slice computed tomography; NYHA, New York Heart Association; PCI, percutaneous coronary inter-
vention; STS, Society of Thoracic Surgeons; TAV, tricuspid aortic valve.

age on clinical outcomes vary among Western
studies [17]. In an analysis evaluating the influ-
ence of age on TAVR outcomes based on data from
the Swiss TAVI Registry, which included 7097
patients divided into four age groups: <70 years (n
= 324, mean age 64.6 = 5.8 and STS score 3.5 £
4.1), 70-79 years (n = 1913, mean age 76.5 £ 2.6
and STS score 4.0 + 3.7), 80—89 years (n = 4353,

mean age 84.5 = 2.7 and STS score 5.6 + 4.0), and
290 years (n=507, mean age 92.0 = 1.7 and STS
score 8.2 + 4.7), all-cause mortality, stroke, and
permanent pacemaker implantation significantly
increased with age (all P < 0.05), whereas other
major outcomes according to VARC-2 showed no
differences. However, other observational studies
comparing the clinical outcomes of patients >85
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Table 2 Procedural Characteristics and Outcomes.”

<80 (N = 69) 280 (N = 21) P-value

Hybrid catheterization laboratory 69 (100.0%) 21 (100.0%) 1
Valve-in-valve implantation 2 (2.9%) 0 (0.0%) 1
Type of anesthesia 0.416
General anesthesia 20 (29.0%) 4 (19.0%)
Local anesthesia 49 (71.0%) 17 (81.0%)
Type of temporary ventricular rapid pacing 0.725
Rapid pacing via classic right ventricle 58 (84.1%) 19 (90.5%)
Rapid pacing via left ventricular guidewire 11 (15.9%) 2 (9.5%)
Type of TAV 1
Self-expandable system Evolut R/Pro 66 (95.7%) 21 (100.0%)
Self-expandable system Portico 2 (2.9%) 0 (0.0%)
Balloon-expandable system Sapien 3 1 (1.4%) 0 (0.0%)
Type of access route 0.554

Transfemoral 67 (97.1%) 20 (95.2%)

Trans-subclavian 1(1.4%) 1 (4.8%)

Transcarotid 1 (1.4%) 0 (0.0%)

Others 0 (0.0%) 0 (0.0%)
Valve size (mm) 0.241

29 33 (47.8%) 10 (47.6%)

26 12 (17.4%) 8 (38.1%)

34 13 (18.8%) 3(14.3%)

23 9 (13.0%) 0 (0.0%)

25 1 (1.4%) 0 (0.0%)

27 1 (1.4%) 0 (0.0%)
Mortality 0 (0.0%) 1 (4.8%) 0.233
Disabling stroke 1 (1.4%) 0 (0.0%) 1
Life-threatening bleeding 1 (1.4%) 1 (4.8%) 0.414
Major vascular complication 2 (2.8%) 1 (4.8%) 0.554
Coronary artery obstruction requiring intervention 0 (0.0%) 1 (4.8%) 0.233
Annulus rupture or ventricular septal perforation 0 (0.0%) 0 (0.0%) 1
Valve malpositioning 2 (2.8%) 0 (0.0%) 1
Complete atrioventricular block 5(7.2%) 1(4.8%) 1
Conversion to open heart surgery 1(1.4%) 2 (9.5%) 0.135
Conversion to SAVR 1 (1.4%) 1 (4.8%) 0.414
Moderate to severe paravalvular leak 1(1.5%) 0 (0.0%) 1
Implantation of two valves 2 (2.8%) 0 (0.0%) 1
Device success 67 (97.1%) 19 (90.5%) 0.231

‘Summary statistics are mean + standard deviation or n (%).

SAVR, surgical aortic valve replacement; TAV, tricuspid aortic valve.

years (or 80 years) old with younger patient groups
have not found an influence of age on the rates of
all-cause mortality at 30 days and 1 year [13]. In
an observational study by van der Kley et al. in the
Dutch population, including 105 patients <80 years
old (mean age 74.8 £ 5.5 and EuroSCORE I 21.2%

+ 14.8%) and 135 patients >80 years old (mean age
85.8 £ 3.1 and EuroSCORE I 24.6% * 14.1%) with
severe aortic stenosis undergoing TAVR, no sig-
nificant difference in all-cause mortality was found
at 30 days (9.5% vs. 7.4%, P = 0.557) and 1 year
(20.9% vs. 15.6%, P = 0.276) between age groups
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Table 3 30-Day and 1-Year Outcomes.”
<80 280 P-value

30-day outcomes N =068 N=20

All-cause mortality 1(1.5%) 1 (5.0%) 0.405
Cardiovascular mortality 1(1.5%) 1 (5.0%) 0.405
Disabling stroke 2 (3.0%) 0 (0.0%) 1

Major vascular complication 2 (2.9%) 1 (5.0%) 0.543
Life-threatening bleeding 1(1.5%) 1(5.0%) 0.405
Stage 2 or 3 acute kidney injury 0 (0.0%) 0 (0.0%) 1
Valve-related dysfunction requiring repeat procedure (BAV, TAVI, or SAVR) 0 (0.0%) 0 (0.0%) 1
Coronary artery obstruction requiring intervention 0 (0.0%) 1 (5.0%) 0.227
New pacemaker implantation 5(7.4%) 2 (10.0%) 0.655
Moderate/severe paravalvular leak 2 (3.0%) 0 (0.0%) 1

1-year outcomes N =54 N=17

All-cause mortality 2 (3.7%) 2 (11.8%) 0.241
Cardiovascular mortality 2 (3.7%) 2 (11.8%) 0.241
Disabling stroke 2 (3.7%) 0 (0.0%) 1
Requiring hospitalizations for valve-related symptoms or worsening heart failure 2 (3.7%) 0 (0.0%) 1
NYHA class 1

I 49 (94.2%) 15 (100.0%)

11 3 (5.8%) 0 (0.0%)

Il or IV 0 (0.0%) 0 (0.0%)
Valve-related disfunction 0(0.0) 0(0.0) 1
New pacemaker implantation 5(9.3%) 2 (11.8%) 0.670
Moderate/severe paravalvular leak 2 (3.7%) 0 (0.0%) 1
Prosthetic valve endocarditis or thrombosis 0(0.0) 0(0.0) 1

*Summary statistics are mean + standard deviation or n (%).

BAV, bicuspid aortic valve; SAVR, surgical aortic valve replacement; TAVI, transcatheter aortic valve implantation.
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Figure 1 Kaplan-Meier Survival Curve for 1-Year All-Cause Mortality after TAVIL.
TAVI, transcatheter aortic valve implantation.
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[14]. In another analysis of patients with severe
aortic stenosis undergoing TAVR in Poland, includ-
ing 200 patients =285 years old (mean age 87.4 and
EuroSCORE 11 7.2) and 417 patients <80 years old
(mean age 76.8 and EuroSCORE 11 6.5), no signifi-
cant difference in all-cause mortality was observed
between age groups at 30 days (5.5% vs. 4.3%, P =
0.51), 1 year (17.9% vs. 12.8%, P = 0.06), 2 years
(25.9% vs. 19.8%, P=0.13), and 5 years (49.3% vs.
45.1%, P = 0.51) [16]. Moreover, age did not sig-
nificantly affect TAVR clinical outcomes at 30 days
in a study by Ofer et al. in the Israeli population,
comparing patients <85 years old (mean age 80.5
+ 4.0 and EuroSCORE 26.3 £ 13) or >85 years old
(mean age 88.8 + 2.5 and EuroSCORE 24.0 + 14.5)
with high surgical risk undergoing TAVR [15].

Our study on 21 patients >80 years old (mean age
84.1 £3.0 and STS score 6.1 + 1.2) and 69 patients
<80 years old (mean age 66.6 = 5.1 and STS score
5.7 £ 1.0) with severe AS undergoing TAVR at a
center serving the Vietnamese population also
showed no significant difference in all-cause mor-
tality at 30 days (5.0% vs. 1.5%, P = 0.405) and
1 year (11.8% vs. 3.7%, P = 0.241) between age
groups. The rates of other clinical outcomes, accord-
ing to VARC-2, at different follow-up time points
were also not statistically significant. One notable
difference between our study and others analyzing
the effects of age on TAVR clinical outcomes was
that the average age in our younger patient group
was relatively younger (66.6 £ 5.1), and the pro-
portion of BAV was quite high in both analyzed
groups. BAV has been entirely excluded in RCTs of
TAVI, and in the real world, TAVR indications for
this patient group are also limited because of ana-
tomical characteristics unfavorable for TAVR pro-
cedures [22, 23]. The rate of BAV in our study was
relatively high with respect to those in studies in
other populations, except for China [19]. However,
this unfavorable characteristic did not significantly
affect the clinical outcomes, including the suc-
cess rate of valve implantation, when TAVR was
performed in patients 280 years old and younger
patients. Furthermore, our study also demonstrated
improvements in LVEF, the mean pressure gradient
across the valve, and NYHA classification at fol-
low-up time points after TAVR compared with pre-
TAVR, and no statistically significant differences in
these changes were observed between age groups.

These results have not been frequently observed in
other studies analyzing the effects of age on TAVR
outcomes.

A major limitation of our study is its obser-
vational nature; its small patient sample; and an
approximately 1:3 proportion of patients >80 years
old to patients <80 years old at follow-up time
points, which might have led to bias in comparisons
of outcomes between age groups, and between this
study and other studies. Additionally, the effects of
frailty, a common geriatric syndrome prevalent in
older people and known to have adverse effects on
the outcomes of patients undergoing aortic valve
intervention, was not documented or analyzed in
this study.

Conclusion

The results of this study on 21 patients >80 years
old and 69 patients <80 years old with symptomatic
severe AS undergoing TAVR with moderate surgi-
cal risk at a center in Vietnam showed that, com-
pared with the younger patient group, the >80 year
old group had more comorbidities. However, the
primary clinical outcomes, according to VARC-2
criteria, during the procedure, at 30 days, and at
1 year did not significantly differ between groups.
Nevertheless, more extensive investigations involv-
ing larger patient cohorts are essential for more
comprehensive understanding of age-associated
effects on TAVR outcomes in patients with similar
characteristics.

Data Availability Statement

The data presented in this study are available on
request from the corresponding author.

Ethics Statement

This study analyzed a subset of data from a study
approved by the Ethics Committee of The University
of Medicine and Pharmacy at Ho Chi Minh City,
Vietnam, and adhered to the principles outlined
in the Declaration of Helsinki. All patients in this
study were informed about the study and provided
signed informed consent to participate.



10 | K.Q. Nguyen et al., Transcatheter Aortic Valve Replacement in Patients 280 and <80 Years of Age

Author Contributions

Khoa Quoc Nguyen, Cong Duc Nguyen, and Nhan
Vo Thanh had equal roles in various key stages of
this research, including research ideal, study design,
data collection and analysis, and manuscript writing.
Thuy Thi La and Duong Van Nguyen contributed
to data collection and raw data analysis. Tan Van
Nguyen and The Ngoc Ha Than participated in data

REFERENCES
Aluru JS, Barsouk A, Saginala K, | 7. Adams DH, Popma JJ, Reardon
Rawla P, Barsouk A. Valvular heart MlJ, Yakubov SJ, Coselli JS, Deeb
disease epidemiology. Med Sci GM, et al. Transcatheter aortic-
(Basel) 2022;10:32. valve replacement with a self-
Otto CM, Nishimura RA, Bonow expanding prosthesis. N Engl J Med
RO, Carabello BA, Erwin JP, 3rd, 2014:;370:1790-8.
Gentile F, et al. 2020 ACC/AHA | 8. Reardon MJ, Van Mieghem NM,
guideline for the management of PopmaJJ, Kleiman NS, Sgndergaard
patients with valvular heart disease: L, Mumtaz M, et al. Surgical or
executive summary: a report of the transcatheter aortic-valve replace-
American College of Cardiology/ ment in intermediate-risk patients.
American Heart Association Joint N Engl J Med 2017;376:1321-31.
Committee on Clinical Practice | 9. Popma JJ, Deeb GM, Yakubov SJ,
Guidelines. Circulation 2021;143: Mumtaz M, Gada H, O’Hair D,
e35-71. et al. Transcatheter aortic-valve
Vahanian A, Beyersdorf F, Praz F, replacement with a self-expanding
Milojevic M, Baldus S, Bauersachs valve in low-risk patients. N Engl J
J, et al. 2021 ESC/EACTS guide- Med 2019;380:1706-15.
lines for the management of val- | 10. Wang D, Huang L, Zhang Y,
vular heart disease. Eur Heart J Cheng Z, Zhang X, Ren P, et al.
2022:43:561-632. Transcatheter aortic valve implan-
Smith CR, Leon MB, Mack M]J, tation versus surgical aortic valve
Miller DC, Moses JW, Svensson replacement for treatment of severe
LG, et al. Transcatheter versus sur- aortic stenosis: comparison of
gical aortic-valve replacement in results from randomized controlled
high-risk patients. N Engl J Med trials and real-world data. Braz J
2011;364:2187-98 Cardiovasc Surg 2020;35:346-67.
Leon MB, Smith CR, Mack MIJ, | 11. Tay E, Khaing T, Yin WH, Posas
Makkar RR, Svensson LG, Kodali EF, Kao PH, Buddhari W, et al. Asia
SK, et al. Transcatheter or surgical Pacific TAVI registry (an APSIC
aortic-valve replacement in inter- initiative): initial report of early out-
mediate-risk patients. N Engl J Med comes: Asia Pacific TAVI registry.
2016;374:1609-20. Asialntervention 2021;7:54-9.
Mack MJ, Leon MB, Thourani VH, | 12. Carroll JD, Mack MJ, Vemulapalli
MakkarR, Kodali SK, Russo M, etal. S, Herrmann HC, Gleason TG,
Transcatheter aortic-valve replace- Hanzel G, et al. STS-ACC TVT
ment with a balloon-expandable Registry of Transcatheter Aortic
valve in low-risk patients. N Engl J Valve Replacement. J Am Coll
Med 2019;380:1695-705. Cardiol 2020;76:2492-516.

13.

14.

15.

16.

17.

18.

analysis and manuscript writing. Thach N. Nguyen
and Hoang VK Dinh played roles in reviewing and
editing the manuscript. This manuscript has been
approved to be published by all authors.

Conflict of Interest

The authors declare no conflicts of interest.

Attinger-Toller A, Ferrari E, Tueller
D, Templin C, Muller O, Nietlispach
F, et al. Age-related outcomes after
transcatheter aortic valve replace-
ment: insights from the SwissTAVI
Registry. JACC Cardiovasc Interv
2021;14:952-60.

van der Kley F, van Rosendael PJ,
Katsanos S, Kamperidis V, Marsan
NA, Karalis I, et al. Impact of age on
transcatheter aortic valve implanta-
tion outcomes: a comparison of
patients aged < 80 years versus
patients > 80 years. J Geriatr Cardiol
2016;13:31-6.

Havakuk O, Finkelstein A, Steinvil
A, Halkin A, Arbel Y, Abramowitz
Y, et al. Comparison of outcomes
in patients <85 versus >85 years of
age undergoing transcatheter aortic-
valve implantation. Am J Cardiol
2014;113:138-41.

Dabrowski M, Pytko A, Chmielak Z,
Kwiecinski J, Kukuta K, Wysocki K,
et al. Comparison of transcatheter
aortic valve implantation outcomes
in patients younger than 85 years
and those aged 85 years or older: a
single-center study. Pol Arch Intern
Med 2021;131:145-51.

Adrichem R, Van Mieghem NM.
Age is no factor in TAVI. Neth Heart
12022;30:447-8.

Watanabe Y, Hayashida K,
Takayama M, Mitsudo K, Nanto
S, Takanashi S, et al. First direct
comparison of clinical outcomes
between European and Asian
cohorts in transcatheter aortic valve



19.

20.

K.Q. Nguyen et al., Transcatheter Aortic Valve Replacement in Patients 280 and <80 Years of Age | 1"

implantation: the Massy study group
vs. the PREVAIL JAPAN trial. J
Cardiol 2015;65:112-6.

Xiong TY, Ali WB, Feng Y,
Hayashida K, Jilaihawi H, Latib
A, et al. Transcatheter aortic valve
implantation in patients with bicus-
pid valve morphology: a roadmap
towards standardization. Nat Rev
Cardiol 2023;20:52-67.

Kappetein AP, Head SJ, Généreux
P, Piazza N, van Mieghem NM,

21.

Blackstone EH, et al. Updated stand-
ardized endpoint definitions for
transcatheter aortic valve implanta-
tion: the Valve Academic Research
Consortium-2 consensus document.
Eur Heart J 2012;33:2403-18.

Lee G, Chikwe J, Milojevic M,
Wijeysundera HC, Biondi-Zoccai
G, Flather M, et al. ESC/EACTS vs.
ACC/AHA guidelines for the man-
agement of severe aortic stenosis.
Eur Heart J 2023;44:796-812.

22. Vincent F, Ternacle J, Denimal T,

23.

Shen M, Redfors B, Delhaye C, et al.
Transcatheter aortic valve replace-
ment in bicuspid aortic valve steno-
sis. Circulation 2021;143:1043-61.

Saad M, Seoudy H, Frank D.
Challenging anatomies for TAVR-
bicuspid and beyond. Front
Cardiovasc Med 2021;8:654554.



