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BACKGROUND: Transcatheter aortic valve replacement (TAVR) is an alternative to surgery in patients with severe aortic stenosis,
but data are limited on younger, low-risk patients. This analysis compares outcomes in low-surgical-risk patients aged <75
years receiving TAVR versus surgery.

METHODS: The Evolut Low Risk Trial randomized 1414 low-risk patients to treatment with a supra-annular, self-expanding
TAVR or surgery. We compared rates of all-cause mortality or disabling stroke, associated clinical outcomes, and bioprosthetic
valve performance at 3 years between TAVR and surgery patients aged <75 years.

RESULTS: In patients <75 years, 352 were randomized to TAVR and 351 to surgery. Mean age was 69.1+4.0 years (minimum
51 and maximum 74); Society of Thoracic Surgeons Predicted Risk of Mortality was 1.7+0.6%. At 3 years, all-cause mortality
or disabling stroke for TAVR was 5.7% and 8.0% for surgery (P=0.241). Although there was no difference between TAVR and
surgery in all-cause mortality, the incidence of disabling stroke was lower with TAVR (0.6%) than surgery (2.9%; P=0.019),
while surgery was associated with a lower incidence of pacemaker implantation (7.1%) compared with TAVR (21.0%;
<0.001). Valve reintervention rates (TAVR 1.5%, surgery 1.5%, P=0.962) were low in both groups. Valve performance
was significantly better with TAVR than surgery with lower mean aortic gradients (P<0.001) and lower rates of severe
prosthesis-patient mismatch (R<0.001). Rates of valve thrombosis and endocarditis were similar between groups. There
were no significant differences in rates of residual >moderate paravalvular regurgitation.

CONCLUSIONS: Low-risk patients <75 years treated with supra-annular, self-expanding TAVR had comparable 3-year all-
cause mortality and lower disabling stroke compared with patients treated with surgery. There was significantly better valve
performance in patients treated with TAVR.
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WHAT IS KNOWN

* Randomized trials have supported the use of trans-
catheter aortic valve replacement without risk as a
standalone criterion.

* Age is still listed in the decision process and dif-
fers between the United States and European
guidelines.

WHAT THE STUDY ADDS
* This study explores the age gap between the United
States and the European guidelines for outcomes
in a low-risk population.

Nonstandard Abbreviations and Acronyms

KCca Kansas City Cardiomyopathy
Questionnaire
TAVR transcatheter aortic valve replacement

been established as an alternative to surgery in
patients with severe, symptomatic aortic steno-
sis at all levels of surgical risk."* Two recent random-
ized clinical trials in low-surgical-risk aortic stenosis
patients*® have shown comparable outcomes with TAVR
and surgery at 4% and 5 years,” with an average patient
age of =74 years. The American College of Cardiology/
American Heart Association has recommended shared
decision-making for TAVR and surgery in patients aged
65 to 80 years,® whereas the European consensus guide-
lines recommend that surgery is performed in patients
75 years and younger and that TAVR is recommended
in patients over 75 years of age® Less is known about
longer-term outcomes in younger patients who may be
considered for less invasive therapies.!®
Early results in TAVR in the low-risk trials were excellent,
and the primary concerns for TAVR in younger patients
relate to lifetime management,'"™ including concerns
about transcatheter bioprosthetic valve durability,'® higher
rates of residual aortic regurgitation, higher postprocedural
pacemaker rates requirements,'® potential difficulty with
coronary access,'®'® rates, and treatment options for late
bioprosthetic valve failures.'® While transcatheter biopros-
thetic valve design and operator techniques have improved
substantially over the past several years, longer-term out-
comes in younger low-risk patients treated with contem-
porary technology and techniques have not been reported.
The objective of this study was to evaluate the 3-year
clinical outcomes of patients <75 years of age who were
enrolled in the Evolut Low Risk Trial and randomized
to treatment with TAVR or surgery. We also sought to
compare indices of bioprosthetic valve performance in
younger patients over 3 years in these patients.

Transcatheter aortic valve replacement (TAVR) has
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METHODS

Trial Design

The Evolut Low Risk trial (NCT02701283) was a prospective,
international, multi-center, randomized clinical trial performed
at 86 centers with the purpose of evaluating the safety and
efficacy of the Evolut supra-annular, self-expanding transcath-
eter bioprosthesis in patients with symptomatic, severe aortic
stenosis at low risk for surgery. A detailed description of the
trial design, trial oversight, and randomization process have
been previously reported.* In brief, patients who met eligibil-
ity criteria were randomized 1:1 between March 2016 and
May 2019 to undergo TAVR with a self-expanding biopros-
thesis or surgical aortic valve replacement. Notably, patients
who were deemed candidates for mechanical aortic valves
were excluded from the trial. The trial was conducted accord-
ing to Good Clinical Practice principles and conforms to the
Declaration of Helsinki requirements for patient rights. The
trial protocol was approved by the institutional review board at
each site, and all patients provided informed written consent.
The data, analytical methods, and study materials are owned
by the sponsor and, therefore, will not be made available to
other researchers for purposes of reproducing the results or
replicating the procedure.

Patients

Patients with symptomatic, severe aortic stenosis who met
clinical and anatomic suitability criteria for the Evolut Low
Surgical Risk Trial were randomized 1:1 to TAVR with the self-
expanding, supra-annular Medtronic valve (CoreValve, Evolut
R, or Evolut PRO) or to surgery with the bioprosthetic valve
chosen by the surgeon to provide the best outcome for the
patients. For this post hoc analysis, only patients younger than
75 years were included (703 patients).

Trial End Points

The primary end point for the Evolut Low Risk trial was a com-
posite of all-cause mortality or disabling stroke at 2 years
evaluated using a Bayesian group sequential design in the
as-treated population and showed noninferiority of TAVR to
surgery.* The end points evaluated at 3 years in this analy-
sis were all-cause mortality or disabling stroke, valve perfor-
mance assessed using serial Doppler echocardiography, and
functional status as determined by quality of life measured
by the Kansas City Cardiomyopathy Questionnaire (KCCQ)'
and the New York Heart Association functional classification.
Safety events assessed included aortic valve rehospitalization,
prosthetic valve endocarditis, prosthetic valve thrombosis, new
permanent pacemaker implantation, and valve reinterventions.
Time-to-first-event analyses were undertaken to assess the
composite of all-cause mortality, disabling stroke, and aortic
valve hospitalization (with stroke defined and adjudicated as
previously reported).*

Other prespecified end points were compared using
Valve Academic Research Consortium-2 criteria.’® Clinical
end point definitions are available in Table S1. Trial end
points were adjudicated by an independent Clinical Events
Committee except for permanent pacemaker implantation,
atrial fibrillation, and aortic valve hospitalizations, which were
site-reported. All echocardiograms were evaluated by an
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Echocardiography Core Laboratory (Mayo Clinic, Rochester,
MN).

Statistical Analysis

Continuous variables are reported as mean£SD or median (first
quartile [Q1], third quartile [Q3]). Comparisons were based on
Student t test. Categorical variables are summarized as counts
(frequencies) and percentages with comparisons based on the
2 test or Fisher exact test for nominal variables and Cochran-
Mantel-Haenszel tests for ordinal variables. Clinical outcomes
to 30 days, 1 year, and 3 years are reported as Kaplan-Meier
estimates (%) and are compared between the 2 treatment arms
using the log-rank test and reported with hazard ratios and
95% Cls. Absolute differences in Kaplan-Meier survival rates
for TAVR and surgery patients were reported at yearly intervals
for the all-cause mortality or disabling stroke. Cox proportional
hazards regression with a treatment-by-subgroup interaction
was used to examine the treatment effect across subgroups.
Pvalues for change from baseline for KCCQ and valve perfor-
mance were based on the Student f test. No statistical tech-
nique was used to impute missing data. No adjustments were
made for multiplicity. Statistical analyses were performed using
SAS, version 9.4 (SAS Institute, Cary, NC).

RESULTS
Baseline Demographics

There were 703 patients younger than 75 years of age
with severe aortic stenosis and low surgical risk in this
analysis; of these, 3562 underwent attempted treatment
with TAVR and 351 with surgery. Baseline character-
istics were similar in the 2 treatment groups (Table 1).
The mean patient age was 69.1+£4.0 years (minimum
51 and maximum 74), 34.9% were female sex, and
patients were at low surgical risk, as evaluated by the
heart team and through the Society for Thoracic Surgery
Predicted Risk of Mortality assessment (1.7+0.6%). For
the TAVR group, the median duration of follow-up was
48.7 months; for the surgery group, it was 48.1 months.
Between the time of implant and 3 years, 6 patients in
the TAVR group (all withdrawals) and 27 patients in the
surgery group (24 withdrawals and 3 lost to follow-up)
exited the trial (Figure S1).

Thirty-Day Clinical Outcomes

The 30-day clinical outcomes are found in Table S2.
There was no difference in the rate of all-cause mortality
or disabling stroke between the treatment groups. The
rates of new-onset atrial fibrillation, acute kidney injury,
and life-threatening/disabling bleeding were lower with
TAVR than surgery, while the need for a new pacemaker
due to conduction abnormalities was higher with TAVR
than surgery. Other procedural findings for TAVR (Table
S3) and surgery (Table S4) found shorter overall proce-
dure times with TAVR.

Circ Cardiovasc Interv. 2024;17:e014018. DOI: 10.1161/CIRCINTERVENTIONS.124.014018

TAVR in Younger Patients (<75 Years)

Table 1. Baseline Patient Characteristics
Characteristic TAVR (n=352) Surgery (n=351)
Age,y 69.2+4.0 69.1+4.1

(min 54, max 74)
(median 70.0)
(Q1 67.0,Q3 72.0)

(min 51, max 74)
(median 70.0)
(Q1 67.0,Q3 72.0)

Body surface area, m?

2.1+0.2

2.1+0.2

Female sex, %

36.9 (130/352)

32.8 (115/351)

STS-PROM, %

1.7+0.6

1.6+0.6

NYHA, %
[ 8.8 (31/352) 10.0 (35/351)
I} 67.3 (237/352) 62.1 (218/351)
I 23.9 (84/352) 27.1 (95/351)
\Y 0 (0/352) 0.9 (3/351)

Diabetes, %

38.1 (134/352)

34.8 (122/351)

Hypertension, %

86.1 (303/352)

84.3 (295/350)

Chronic lung disease, %

18.7 (64/342)

21.1 (71/337)

Peripheral arterial disease, %

7.2 (25/348)

8.6 (30/350)

Cerebrovascular disease, %

9.9 (35/352)

10.0 (35/351)

Previous CABG, %

4.0 (14/352)

1.4 (5/351)

Previous PCI, %

17.0 (60/352)

12.8 (45/351)

Previous MI, %

7.7 (27/352)

4.6 (16/351)

Atrial fibrillation/atrial flutter, %

13.5 (47/349)

10.9 (38/350)

Prior permanent pacemaker/ 3.1 (11/352) 2.0 (7/351)
defibrillator, %
SYNTAX score 1.943.7 2.1+4.0
Echocardiographic findings*
Mean aortic gradient, mnm Hg | 46.8£11.4 46.1£11.3
Maximal aortic valve 4.4%0.5 4.4%0.5
velocity, m/s
Aortic valve area, cm? 0.810.2 0.810.2
LVEF by visual estimate, % 61.318.7 61.4+8.1

Data are presented as % (n/N) or meantSD. CABG indicates coronary
artery bypass graft; LVEF, left ventricular ejection fraction; max, maximum; Ml,
myocardial infarction; min, minimum; NYHA, New York Heart Association; PClI,
percutaneous coronary intervention; STS-PROM, Society of Thoracic Surgeons
Predicted Risk of Mortality; SYNTAX, Synergy Between Percutaneous Coronary
Intervention With Taxus and Cardiac Surgery; and TAVR, transcatheter aortic valve
replacement.

*Site-reported.

One- and Three-Year Clinical Outcomes

One-year clinical outcomes are found in Table Sb, and
3-year clinical outcomes are found in Table 2 and Fig-
ure 1. All-cause mortality or disabling stroke at 3 years
was not significantly different between the 2 treatment
groups (TAVR, 5.7%; surgery, 8.0%; P=0.241; Table 2;
Figure 1A). The 3-year rate of all-cause mortality was
not significantly different (TAVR, 5.1%; surgery, 5.7%;
P=0.780; Figure 1B), although TAVR was associated
with a significantly lower rate of disabling stroke (0.6%
versus 2.9%; P=0.019; Figure 1C). The composite end
point of all-cause mortality, disabling stroke, or aortic
valve rehospitalization was 11.7% in the TAVR group
and 14.6% in the surgery group (P=0.232; Figure 1D).
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Table 2. Three-Year Clinical Outcomes

TAVR in Younger Patients (<75 Years)

Outcome TAVR Surgery Pvalue* | HR (95% CI)
All-cause mortality or disabling stroke 5.7% (20) 8.0% (27) 0.241 0.71 (0.40-1.26)
All-cause mortality 5.1% (18) 5.7% (19) 0.780 0.91 (0.48-1.74)
Cardiovascular death 4.3% (15) 3.6% (12) 0.623 1.21 (0.57-2.58)
All stroke 4.9% (17) 6.2% (21) 0.479 0.79 (0.42-1.41)
Disabling stroke 0.6% (2) 2.9% (10) 0.019 0.19 (0.04-0.89)
Nondisabling stroke 4.3% (15) 3.3% (11) 0.453 1.35 (0.62-2.93)
Aortic valve hospitalization 7.83% (25) 8.0% (27) 0.670 0.89 (0.52-1.53)
All-cause mortality, disabling stroke, or aortic valve rehospitalization | 11.7% (41) | 14.6% (50) 0.232 0.78 (0.51-1.18)
Life-threatening or disabling bleeding 3.7% (13) 6.9% (24) 0.056 0.53 (0.27-1.03)
Major vascular complication 4.3% (15) 2.6% (9) 0.220 1.66 (0.73-3.80)
Acute kidney injury 2.8% (10) 9.7% (34) <0.001 0.29 (0.14-0.58)
Myocardial infarction 4.7% (16) 2.9% (10) 0.265 1.56 (0.71-3.44)
Valve endocarditis 0.6% (2) 1.5% (5) 0.232 0.38 (0.07-1.97)
Permanent pacemaker implantt 21.0% (71) | 7.1% (24) <0.001 3.23 (2.03-5.13)
Permanent pacemaker implant¥ 20.3% (71) | 7.0% (24) <0.001 3.18 (2.00-5.06)
Atrial fibrillation 13.3% (46) | 86.4% (127) | <0.001 0.31 (0.22-0.44)
Valve thrombosis (clinical or subclinical) 0.9% (3) 1.2% (4) 0.689 0.74 (0.17-3.29)
Valve thrombosis (clinical) 0.3% (1) 0.3% (1) 0.989 0.98 (0.06-15.68)
Valve thrombosis (subclinical) 0.6% (2) 0.9% (3) 0.641 0.66 (0.11-3.92)
Reintervention 1.5% (5) 1.5% (5) 0.962 0.97 (0.28-3.35)

Clinical outcomes are presented as Kaplan-Meier estimate % (N). HR indicates hazard ratio; ICD, implantable cardioverter defibrillator; and

TAVR, transcatheter aortic valve replacement.
“Pvalues for all clinical outcomes were based on the log-rank test.
tPatients with pacemaker or ICD at baseline are not included.
$Patients with pacemaker or ICD at baseline are included.

Subgroup analysis of key baseline demographics did not
reveal any significant interactions in the treatment effect
for all-cause mortality or disabling stroke (Figure S2).

The rate of atrial fibrillation was lower with TAVR than
with surgery (13.3% versus 36.4%; £<0.001), but TAVR
was associated with a higher rate of pacemaker implan-
tation (21.0% versus 7.1%; <0.001). Valve reinterven-
tion rates were low in both groups (TAVR, 1.5%; surgery,
1.5%; P=0.962). Rates of clinical (0.3% versus 0.3%;
P=0.989) and subclinical (0.6% versus 0.9%; P=0.641)
valve thrombosis at 3 years were low for both groups
(Table 2). A total of 10 patients had a repeat aortic valve
replacement out to 3 years (5 TAVR, 5 surgery). All 5
reinterventions in the TAVR patients were for surgical
aortic valve replacement (3 due to leaflet tears, 1 due to
undersized TAVR, and 1 due to endocarditis), and for the
surgical patients, 1 of the reinterventions (due to steno-
sis) was percutaneous, while the remaining 4 were surgi-
cal (1 due to thrombosis and 4 due to endocarditis).

Bioprosthetic Valve Performance

Echocardiographic findings are summarized in Table 3'°
and Table S6. Mean aortic gradients were consistently
and significantly lower in TAVR patients compared with
surgery patients (at 3 years: 9.7 mm Hg for TAVR versus

Circ Cardiovasc Interv. 2024;17:e014018. DOI: 10.1161/CIRCINTERVENTIONS.124.014018

12.9 mm Hg for surgery; £<0.001; Figure 2A), and effec-
tive orifice areas were significantly larger (2.2 versus 1.9
cm?; A<0.001; Figure 2A). Moderate or greater paraval-
vular regurgitation at 3 years was numerically higher for
TAVR than surgery but not significantly different (TAVR,
1.1%; surgery, 0.4%; P=0.626; Figure 2B; Figure S3)
with paravalvular regurgitation rates overall being higher
in TAVR patients. Patients treated with TAVR showed
lower rates of severe prosthesis-patient mismatch (Table
3) than surgery patients (1.2% versus 7.6%; £<0.001).

Quality of Life

The New York Heart Association score improved from
baseline to 3 years by at least 1 functional class in
74.8% of TAVR and 70.0% of surgery patients (Fig-
ure 3A). From the overall KCCQ summary score, TAVR
patients manifested improved quality of life earlier
than surgery patients (88.9 versus 77.7; £<0.001) at 1
month with both groups maintaining improvement up to
3 years (Figure 3B). An approximate 22-point increase
from baseline KCCQ was observed for both groups at
3 years, confirming clinically significant improvement in
the patients’ quality of life, with this improvement occur-
ring within the first 30 days after TAVR and by 6 months
after surgery.
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326 317 304 293
338 337 330 315

Figure 1. Clinical outcomes in young patients undergoing transcatheter aortic valve replacement (TAVR) or surgery.
Kaplan-Meier time-to-event curves and log-rank P values through 3 years for clinical outcomes in TAVR and surgery patients. A, Three-year
all-cause mortality or disabling stroke in patients <75 years undergoing TAVR or surgery. B, Three-year all-cause mortality in patients <75 years
undergoing TAVR or surgery. C, Three-year disabling stroke in patients <75 years undergoing TAVR or surgery. D, Three-year all-cause mortality,
disabling stroke, or aortic valve hospitalization in patients <75 years undergoing TAVR or surgery. AV indicates aortic valve; and HR, hazard ratio.

DISCUSSION

Our post hoc analysis of the Evolut Low Risk clinical trial in
patients under 75 years of age found that that the 3-year
all-cause mortality or disabling stroke was not statisti-
cally significant in patients treated with self-expanding,

Circ Cardiovasc Interv. 2024;17:e014018. DOI: 10.1161/CIRCINTERVENTIONS.124.014018

supra-annular TAVR versus surgery. While there was no
difference in 3-year all-cause mortality between the 2
groups, the occurrence of disabling stroke was lower in
patients treated with TAVR compared with surgery, largely
attributable to the early periprocedural difference in stroke
rates. Bioprosthetic valve performance was also better in
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Figure 1 Continued

patients treated with TAVR than surgery at 3 years, and
although there was less improvement in mild paravalvu-
lar regurgitation in TAVR patients, overall reintervention
rates were low in this population under 75 years. Func-
tional status was better at 1 month with TAVR compared
with surgery, but there were no differences at 3 years. It
is plausible that the lower incidence of disabling stroke
and the rapid functional recovery experienced by younger
patients at 1 month are key reasons that patients prefer

Circ Cardiovasc Interv. 2024;17:e014018. DOI: 10.1161/CIRCINTERVENTIONS.124.014018

TAVR since it allows a rapid return to everyday activi-
ties and work. While longer-term follow-up to 10 years
is underway, these intermediate-term results support the
use of TAVR in low-risk patients under 75 years.

Societal Guidelines

Societal guidelines differ with respect to the appropri-
ate age to consider TAVR, as the American College of
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Table 3. Three-Year Bioprosthetic Valve Performance

TAVR in Younger Patients (<75 Years)

TAVR Surgery P value
Mean aortic gradient, mm Hg 9.714.2 12.915.8 <0.001
Maximal aortic valve velocity, m/s 2.11£0.4 2.410.5 <0.001
Aortic valve area, cm? 2.240.6 1.910.6 <0.001
Paravalvular aortic regurgitation <0.001
None/trace 81.3% (221/272) 98.4% (240/244)
Mild 17.6% (48/272) 1.2% (3/244)
Moderate 1.1% (3/272) 0.4% (1/244)
Severe 0.0% (0/272) 0.0% (0/244)
>Moderate 1.1% (3/272) 0.4% (1/244) 0.626
Total aortic regurgitation <0.001
None/trace 80.6% (224/278) 96.4% (241/250)
Mild 18.3% (51/278) 3.2% (8/250)
Moderate 1.1% (3/278) 0.4% (1/250)
Severe 0.0% (0/278) 0.0% (0/250)
>Moderate 1.1% (3/278) 0.4% (1/250) 0.626
Prosthesis-patient mismatch*
None, % 88.5% (215/243) 70.0% (147/210) <0.001
Moderate, % 10.3% (25/243) 22.4% (47/210)
Severe, % 1.2% (3/243) 7.6% (16/210)
Bioprosthetic valve dysfunction
Structural valve deteriorationt
Mean gradient >20 mm Hg 1.8% (5/279) 9.7% (24/248) <0.001
>10 mm Hg increase from 1 mo/discharge+ | 1.8% (5/279) 5.3% (13/246) 0.028
Nonstructural valve dysfunctiont
Severe PVR 0.0% (0/272) 0.0% (0/244) NA
Severe PPM 1.2% (3/243) 7.6% (16/210) <0.001
Valve thrombosis (clinical) 0.3% (1) 0.3% (1) 0.989
Valve endocarditist 0.6% (2) 1.5% (5) 0.233

Continuous data are reported as mean£SD; categorical data are reported as percentage (number of patients/total).
P values are based on the y? test for PVR and PPM. Valve endocarditis is reported as Kaplan-Meier estimate % (N).
Numerators were structural valve deterioration at specific visit post-procedure. Denominators were based on available
postprocedural echocardiographic data at the specific visit. PPM indicates prosthesis-patient mismatch; PVR, paravalvular
regurgitation; TAVR, transcatheter aortic valve replacement; and VARC, Valve Academic Research Consortium.

“VARC-3'¢ patient prosthesis mismatch classification used.
tNoncumulative data, reported as simple proportion rate.

#If 1 month echocardiogram was not available, the discharge echocardiogram was used.

Cardiology/American Heart Association recommends
surgery for patients under 65 years of age® while the
European consensus guidelines recommend surgery
for low-risk patients 75 years and younger.® Concerns
for TAVR in younger patients relate to transcatheter bio-
prosthetic valve durability,'® the impact of higher rates of
residual aortic regurgitation and postprocedural pace-
maker requirements, potential difficulty with coronary
access,'®'3'" and treatment options for late bioprosthetic
valve failures.'

Prior TAVR Studies in Younger Patients

Interpretation of prior studies in younger patients has
been confounded by the fact that many of these patients

Circ Cardiovasc Interv. 2024;17:e014018. DOI: 10.1161/CIRCINTERVENTIONS.124.014018

were often deemed higher risk for surgery.'® Substan-
tial comorbidities were documented in younger patients,
including previous coronary artery bypass grafting, por-
celain aorta, severe left ventricular systolic dysfunction,
prior chest radiation, severe lung disease, hemodynamic
instability, advanced liver disease, higher proportion of
previous stroke, peripheral vascular disease, diabetes,
corticosteroids, and active cancer.'®9

Our study is the largest post hoc analysis to date of
a randomized trial of low-risk patients under 75 years of
age who were assigned to treatment with supra-annular,
self-expanding TAVR, or surgery. Patients were deemed
low-risk for surgery and did not have the comorbidi-
ties that were present in prior studies.’®2°2" Clinical
outcomes were balanced between the 2 groups, with
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Figure 2. Hemodynamic valve performance.

Three-year echocardiography core laboratory findings. Mean+SDs are reported for each time point. A, Effective orifice area and mean gradients
in patients <75 years undergoing transcatheter aortic valve replacement (TAVR) or surgery. B, The rates of residual paravalvular regurgitation in
patients <75 years undergoing TAVR or surgery. EOA indicates effective orifice area; and MG, mean gradient.

higher rates of atrial fibrillation and acute kidney injury
in surgery patients, and higher rates of new permanent
pacemakers and residual paravalvular regurgitation in
the TAVR patients. Importantly, functional status, as
assessed by the New York Heart Association Class and
KCCQ improvements, was similar at 3 years in the 2
groups.

Circ Cardiovasc Interv. 2024;17:e014018. DOI: 10.1161/CIRCINTERVENTIONS.124.014018

These data support the use of self-expanding supra-
annular TAVR in low-risk patients in the age group <75
years. There have since been improvements in both the
bioprosthetic valve design (eg, Evolut FX) and operator
technique (eg, cusp overlap technique) to improve both
residual paravalvular regurgitation and the need for per-
manent pacemaker placement. The Optimize PRO study
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Three-year functional status in patients treated with transcatheter aortic valve replacement (TAVR) or surgery.
Ordinal variables are presented as frequencies and continuous variables are expressed as meantSDs. A, Change in the New York
Heart Association class for symptoms of heart failure in patients <75 years undergoing TAVR or surgery. B, Kansas City Cardiomyopathy
Questionnaire (KCCQ) summary score over time in patients <75 years undergoing TAVR or surgery.

demonstrates how using a more modern technique (cusp
overlap technique) contributes to lower rates of new per-
manent pacemaker implantation (9.8%) when valves of
the same product family are used.?> Commissural align-
ment with newer generation valve design and operator
technique has improved coronary access.'” Algorithms

Circ Cardiovasc Interv. 2024;17:e014018. DOI: 10.1161/CIRCINTERVENTIONS.124.014018

for management of late failure of transcatheter aortic
valves have been developed.’® Similarly, there have been
newer generation surgical valve designs and a growing
recognition of the importance of aortic root enlarge-
ment procedures and other techniques to optimize valve
replacement sizing to optimize hemodynamics.
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Bioprosthetic Valve Performance

Bioprosthetic valve performance has been a central ten-
ant after surgical aortic valve placement.?® Bioprosthetic
valve dysfunction includes the occurrence of structural
valve deterioration and nonstructural valve dysfunction
and includes prothesis patient mismatch and residual
paravalvular regurgitation, thrombosis, and infectious
endocarditis. These factors are associated with a worse
prognosis.”"?* Our study found more favorable initial
hemodynamics and less severe prosthesis-patient mis-
match in patients treated with TAVR than surgery and
similar rates of valve thrombosis and endocarditis. Lon-
ger follow-up in this cohort will provide additional needed
information.

Limitations

Our study has several important limitations. It is a post
hoc analysis of a randomized trial of low-surgical-risk
TAVR patients. Dedicated randomized clinical trials may
be needed. The small number of deaths and disabling
strokes (only 47 in total) limited the power/ability to dem-
onstrate statistical significance. The follow-up is limited
to 3 years, and a complete assessment of valve dura-
bility may require a 10-year follow-up, which is ongoing
in the Evolut Low Risk trial. The surgical arm included
14 different types of surgical valves. We did not account
for patients lost to follow-up in this analysis; however,
a sensitivity analysis performed for the primary analysis
indicated that there was no impact of missing data on the
primary end point at 2 years.* The reason for the lower
disabling stroke rate in patients undergoing TAVR has
not been ascertained but may relate to less intracardiac
manipulation and lower rates of periprocedural atrial
fibrillation.

Conclusions

Our study supports the use of supra-annular, self-
expanding TAVR in aortic stenosis patients younger than
75 years who are low-risk for surgery with similar all-
cause mortality and lower rates of disabling stroke at 3
years. Bioprosthetic valve performance is significantly
better in patients treated with TAVR compared with sur-
gery. Longer-term studies are needed to provide insight
into the long-term durability of these 2 approaches to
patients with severe aortic stenosis.
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