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Predictors of All-Cause Mortality in Patients
with Classical Low-Flow Low-Gradient Aortic
Stenosis Undergoing Transcatheter Aortic Valve
Implantation

ABSTRACT

Background: Classical low-flow low-gradient aortic stenosis (cLFLG AS) is associated
with poor prognosis and adverse clinical outcomes despite transcatheter aortic valve
implantation (TAVI). Identifying prognostic markers in this high-risk population may
improve risk stratification and clinical management. This study aimed to investigate
independent predictors of all-cause mortality in patients with cLFLG AS undergoing TAVI.

Methods: In this single-center retrospective study, 151 patients with cLFLG AS undergoing
TAVI between January 2018 and December 2024 were included. Multivariable Cox pro-
portional hazards regression analysis was performed to identify predictors of all-cause
mortality. Two separate multivariable models incorporating tricuspid annular plane sys-
tolic excursion (TAPSE) and TAPSE/systolic pulmonary artery pressure (sPAP) ratio were
constructed to evaluate the prognostic impact of right ventricular (RV) systolic function
and RV—pulmonary vascular interaction. The prognostic performance of TAPSE was fur-
ther assessed using receiver operating characteristic (ROC) and restricted cubic spline
analyses.

Results: During a median follow-up of 26 (15-42) months, all-cause mortality occurred
in 37 (25%) patients. In multivariable analysis, reduced TAPSE remained independently
associated with all-cause mortality after adjustment for age and left ventricular ejection
fraction (LVEF) (HR: 0.11, 95% Cl: 0.04-0.30, P < .001). A lower TAPSE/sPAP ratio was also
independently associated with mortality (HR: 0.08, 95% Cl: 0.01-0.85, P =.036). Advanced
age and reduced LVEF were independently associated with mortality in both models.
Time-dependent ROC analysis demonstrated consistent discriminative performance of
TAPSE over time.

Conclusion: Reduced TAPSE, advanced age, and reduced LVEF were independent predic-
tors of all-cause mortality in patients with cLFLG AS undergoing TAVI.

Keywords: Low-flow low-gradient aortic stenosis, right ventricular dysfunction, trans-
catheter aortic valve implantation, tricuspid annular plane systolic excursion

INTRODUCTION

Classical low-flow low-gradient aortic stenosis (cLFLG AS) is a high-risk subset
of patients with severe AS, affecting approximately 5%-10% of this population.’?
It is characterized by depressed left ventricular (LV) systolic function, diminished
stroke volume, and transvalvular flow, resulting in a low mean gradient despite
severe AS. Thishemodynamic profile has been associated with poor prognosis and
adverse clinical outcomes.>#

Transcatheter aortic valve implantation (TAVI) has been established as an effec-
tive and preferred therapeutic option for elderly patients with severe AS.5
Although TAVI has been demonstrated to improve survival in patients with cLFLG
AS, clinical outcomes remain suboptimal compared to other AS phenotypes.*%’
This suggests that factors beyond valvular stenosis, including impaired myocar-
dial function and comorbidities, may play a pivotal role in predicting prognosis.
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In this context, identifying predictors of mortality in patients
with cLFLG AS undergoing TAVlis crucial for optimal patient
selection and management. Although several predictors of
adverse outcomes after TAVI have been identified, patients
with cLFLG AS represent a distinct high-risk subgroup with
a complex low-flow hemodynamic profile, while data spe-
cifically focusing on prognostic markers in this phenotype
remain relatively limited. Accordingly, this study sought to
investigate independent predictors of all-cause mortality in
patients with cLFLG AS undergoing TAVI.

METHODS

Study Design and Population

In this single-center study, 165 consecutive patients with
cLFLG AS who underwent TAVI between January 2018 and
December 2024 were retrospectively evaluated. Patients
with true severe cLFLG AS according to the European Society
of Cardiology (ESC) guidelines on valvular heart disease
were included. Exclusion criteria were valve-in-valve inter-
ventions and insufficient preprocedural data. Specifically, 3
patients who underwent valve-in-valve procedures and 11
patients with incomplete preprocedural echocardiographic
or computed tomography (CT) data that precluded confir-
mation of cLFLG AS were excluded. The final study popu-
lation consisted of 151 patients. Demographic and clinical
characteristics, preprocedural, procedural, and follow-up
data were obtained from the hospital database. The local
institutional review board approved the study protocol, and
the study was conducted in accordance with the Declaration
of Helsinki.

Echocardiography

Cardiac chamber dimensions, LV and right ventricular (RV)
systolic function and the severity of valvular disease were
assessed. Inaccordance with ESC guidelines forthe manage-
ment of valvular heart disease, cLFLG AS was identified as
LV ejection fraction (LVEF) <50%, mean gradient <40 mm Hg,
aortic valve area (AVA) <1 cm?and stroke volume index (SVi)
<35 mL/m2.> While AVA was calculated using the continuity
equation, SVi was derived from the cross-sectional area of

HIGHLIGHTS

e Classical low-flow low-gradient aortic stenosis remains
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implantation.
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the LV outflow tract (LVOT), LVOT velocity-time integral and
body surface area. In patients with atrial fibrillation (AF),
pressure gradients were averaged over 5 consecutive beats.®
Tricuspid annular plane systolic excursion (TAPSE) was mea-
sured by placing M-mode cursor along the lateral tricuspid
annulus.? Although TAPSE values are presented in centime-
ters, TAPSE was converted to millimeters for calculation of
the TAPSE/systolic pulmonary artery pressure (sPAP) ratio;
therefore, the ratio is expressed as mm/mmHg.

Dobutamine stress echocardiography (DSE) was performed
in 108 patients, whenever feasible, to differentiate true
severe from pseudo-severe LFLG AS. Contractile reserve
was defined as >20% increase in SV during DSE. In patientsin
whom DSE could not be performed (n=43) or yielded incon-
clusive results (n=15), CT aortic valve calcium scoring was
used to confirm the diagnosis of severe cLFLG AS accord-
ing to guideline-recommended sex-specific thresholds.
Accordingly, the final study cohort consisted exclusively of
patients with a confirmed true severe cLFLG AS.

Cardiac Computed Tomography

Contrast-enhanced CT was used for preprocedural evalua-
tion. In patients with LFLG AS, aortic valve calcification has
been shown to correlate with stenosis severity and disease
progression.® The Agatston calcium score thresholds of
>2000 AU in men and >1200 AU in women have been pro-
posed as sex-specific cut-offs for severe AS." Therefore,
these cut-off values were used to define severe AS in the
study.

Transcatheter Aortic Valve Implantation Procedure

All patients were assessed by aninterdisciplinary heart team
prior to the procedure and the indication for TAVI was deter-
mined based on the heart team’s decision. Transcatheter
aortic valve implantation was performed via transfemoral
access. The choice of valve type and the decision of pre- or
post-dilatation were left to the discretion of the interven-
tional cardiologists. Unfractionated heparin (50-70 1U/kg)
was administered for periprocedural anticoagulation. A
suture-mediated closure device was used to achieve hemo-
stasis at the accesssite.

Study Endpoints

The primary endpoint of the study was all-cause mortal-
ity during follow-up. Clinical outcomes were adjudicated
according to the standardized definitions of the Valve
Academic Research Consortium-3 (VARC-3).”? Kidney
Disease: Improving Global Outcomes definition of acute
kidney injury (AKI) was recommended by VARC-3. The AKI
was defined as an increase in serum creatinine by >0.3 mg/
dL within 48 hours or an increase in serum creatinine >1.5
times baseline within 7 days; or urine output <0.5 ml/kg/h for
6 hours.®

Statistical Analysis

Continuous variables are presented as mean + standard
deviation or median (interquartile range), as appropriate,
whereas categorical variables are expressed as frequencies
and percentages. The Kolmogorov—Smirnov test was used

to assess normality. Survival analyses were performed using
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the Kaplan—Meier method, and differences between groups
were assessed with the log-rank test. Cox proportional haz-
ardsregression analysis was performed to identify predictors
of all-cause mortality. Variables with a P value <10 in univari-
ate analysis and clinical relevance were considered for mul-
tivariable analysis. Given the limited number of mortality
events, multivariable models were intentionally simplified
to minimize the risk of overfitting. Two separate multivari-
able models were constructed: model 1included age, LVEF,
and TAPSE, whereas model 2 included age, LVEF, and TAPSE/
sPAP ratio as a surrogate marker of RV—arterial coupling.

Hazard ratios (HR) with 95% Cl were reported. Internal vali-
dation of the primary multivariable model was performed
using bootstrap resampling with 1000 iterations to assess
model stability and optimism-corrected discrimination.

The prognostic performance of TAPSE was evaluated using
time-dependent receiver operating characteristic (ROC)
curve analysis, and the optimal threshold was determined by
the Youdenindex. To further assess the relationship between
TAPSE and mortality, restricted cubic spline analysis was
applied. A nomogram based on the primary multivariable
model was constructed for exploratory individualized risk
estimation.

A 2-tailed P value <.05 was considered statistically signifi-
cant. All statistical analyses were performed using Jamovi
software (The Jamovi Project, Sydney, Australia) and R
version 4.0.1 (The R Foundation for Statistical Computing,
Vienna, Austria) with the “rms"” package.

RESULTS

Baseline clinical, echocardiographic and CT characteristics,
procedural aspects and outcomes of the overall study popu-
lation (n=151) are shown in Table 1. The median age was 77
(70.5-82) years and 91 (60%) of the patients were male. The
prevalence of major comorbidities was as follows: arterial
hypertension (81%), coronary artery disease (67%), diabetes
mellitus (48%), chronic kidney disease (CKD) (42%), and AF
(34%). Baseline echocardiographic evaluation demonstrated
a reduced LVEF with a median of 35% (30-45) and a low SVi
of 279 (18.6-35.9) mL/m?, consistent with a low-flow hemo-
dynamic profile. The mean AVA was 0.71 + 0.16 cm?, and the
Agatston score was markedly elevated at 2771 (2094-3500).
Median TAPSE was 1.7 (1.4-2.0) cm, and median TAPSE/sPAP
ratio was 0.38 (0.28-0.51) mm/mmHg. Over a median follow-
up of 26 (15-42) months, 37 (25%) patients died. In-hospital
mortality rate was 13%. Acute kidney injury developed in
14% and permanent pacemaker implantation was required
in 10%.

In univariable Cox regression analysis, advanced age,
reduced LVEF, lower TAPSE, and lower TAPSE/sPAP ratio
were associated with increased all-cause mortality. In mul-
tivariable Cox regression analysis, reduced TAPSE remained
independently associated with all-cause mortality in model
1 after adjustment for age and LVEF (HR: 0.11, 95% ClI: 0.04-
0.30, P <.001).In model 2, alower TAPSE/sPAP ratio, usedasa
surrogate marker of RV—arterial coupling, was also indepen-
dently associated with all-cause mortality after adjustment

Glvendi Sengér et al. Mortality Predictors in cLFLG Aortic Stenosis

Table 1. Baseline Clinical, Echocardiographic, and CT
Characteristics, Procedural Aspects, and Outcomes

Study Population

Variables (n=151)
Demographic and clinical characteristics
Age, years 77 (70.5-82)
Male sex, n (%) 91(60)
Arterial hypertension, n (%) 122 (81)
Coronary artery disease, n (%) 101 (67)
Diabetes mellitus, n (%) 72 (48)
COPD, n (%) 27 (18)
Prior stroke, n (%) 12 (8)
Atrial fibrillation, n (%) 51(34)
Chronic kidney disease, n (%) 64 (42)
Echocardiographic parameters
(Preprocedural)
LVEF, % 35(30-45)
LVEDD, cm 5.3(4.7-5.7)
LVESD, cm 4 (3.2-4.4)
Aortic peak velocity, m/s 3.4 (3.1-3.6)
Aortic peak gradient, mm Hg 46.3+10.4
Aortic mean gradient, mm Hg 277 +6.2
Stroke volume index, mL/m? 279 (18.6-35.9)
AVA, cm? 0.71+ 016
AR grade, n (%)
None/trace 23 (15)
Mild 81(54)
Moderate 33(22)
Severe 14 (9)
MR grade, n (%)
None/trace 7 (5)
Mild 39 (26)
Moderate 55 (36)
Severe 50 (33)
TR grade, n (%)
None/trace 6(4)
Mild 49 (32)
Moderate 49 (32)
Severe 47 (31)
sPAP, mmHg 45 (35-55)
TAPSE, cm 1.7 (1.4-2)

CT parameter
Agatstonscore, AU
Procedural characteristics

2771(2094-3500)

Pre-balloon dilatation 37 (25)
Valve size, mm 27.5(26-29)
Post-balloon dilatation 24 (16)
Echocardiographic parameters
(Postprocedural)
LVEF, % 40 (30-50)
Aortic peak velocity, m/s 1.3(11-1.6)
Aortic peak gradient, mmHg 12 (10-16)
(Continued)
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Table 1. Baseline Clinical, Echocardiographic, and CT
Characteristics, Procedural Aspects, and Outcomes (Continued)

Study Population

Variables (n=151)
Aortic mean gradient, mmHg 7 (5-8)
AR grade, n (%)
None/trace 67 (44)
Mild 65 (43)
Moderate 15 (10)
Severe 4 (3)
MR grade, n (%)
None/trace 26 (17)
Mild 50 (33)
Moderate 47 (31)
Severe 28(19)
TR grade, n (%)
None/trace 22 (15)
Mild 53 (35)
Moderate 50 (33)
Severe 26 (17)
sPAP, mm Hg 35(30-50)
TAPSE, cm 1.7 (1.4-2)

TAPSE/sPAP, mm/mm Hg
VARC-3 outcomes

0.38(0.28-0.51)

>Moderate PVL, n (%) 19 (12)
Acute kidney injury, n (%) 21(14)
Disabling stroke, n (%) 5(3)
New permanent pacemaker 13 (10)
implantation, n (%)

In-hospital mortality, n (%) 19 (13)
Total mortality, n (%) 37 (25)
Follow-up duration, months 26 (15-42)

AR, aortic regurgitation; AVA, aortic valve area; COPD, chronic
obstructive pulmonary disease; LVEDD, left ventricular end-diastolic
diameter; LVEF, left ventricular ejection fraction; LVESD, left
ventricular end-systolic diameter; MR, mitral regurgitation; PVL,
paravalvular leak; sPAP, systolic pulmonary artery pressure; TAPSE,
tricuspid annular plane systolic excursion; TR, tricuspid regurgitation;
VARC-3, Valve Academic Research Consortium-3.

for age and LVEF (HR: 0.08, 95% CI: 0.01-0.85, P = .036).
Advanced age remained independently associated with
mortality in both models (model 1: HR 1.07, 95% CI 1.02-1.11,
P=.002; model 2: HR 1.07, 95% C11.02-1.11, P = .004), whereas
reduced LVEF also showed an independent but weaker asso-
ciation with mortality in both models.

Bootstrap internal validation of the primary multivariable
model (model 1) demonstrated acceptable model stabil-
ity with an optimism-corrected C-index of 0.77 and a cali-
bration slope of 0.93, suggesting limited model overfitting.
Univariable and multivariable Cox regression analyses are
presented in Table 2, and a forest plot demonstrating the
results of the multivariable analyses is illustrated in Figure 1.
In addition, the extended univariable Cox regression analy-
ses are provided in Supplementary Table 1.
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Table 2. Univariable and Multivariable Cox Regression
Analyses for Predictors of All-cause Mortality

Univariable Multivariable Analysis

Analysis Model1 Model 2
Variables HR(95%CI),P HR(95%CI),P HR(95%CI),P
Age, years 1.06(1.01-111,  1.07 (1.02-111, 1.07 (1.02-111,

P=.010) P=.002) P=.004)
LVEF, % 094 (0.91-098, 095(092-099, 0.95(0.91-

P=.001) P=.012) 0.99, P=.008)
TAPSE, cm 0.11(0.04-0.28, 0.11(0.04-0.30, —

P <.001) P <.007)
TAPSE/sPAP, 0.06 (0.01- — 0.08(0.01-
mm/mm Hg 0.54), P=.012 0.85, P=.036)

HR, hazard ratio; LVEF, left ventricular ejection fraction; sPAP, systolic
pulmonary artery pressure; TAPSE, tricuspid annular plane systolic
excursion.

Kaplan—Meier analyses demonstrated significantly reduced
survival in patients with advanced age, lower TAPSE, and
lower LVEF, with early and sustained separation of survival
curves (log-rank P < .0001 for age and TAPSE; P = .0013 for
LVEF) (Figure 2). In the ROC analysis, TAPSE yielded an AUC
of 0.728 (95% Cl: 0.639-0.817), with an optimal cut-off value
of 1.51 cm (sensitivity: 59.5%, specificity: 75.4%) (Figure 3a).
Time-dependent ROC analysis revealed consistent discrimi-
native performance of TAPSE at 6, 12, and 24 months (AUC
values: 0.73, 0.76, and 0.76; respectively) (Figure 3b).
Restricted cubic spline analysis revealed a non-linear rela-
tionship between TAPSE and mortality risk, and lower TAPSE
values were associated with a markedly increased risk of
mortality (Figure 4). Additionally, a Kaplan—Meier analysis
based on TAPSE tertiles demonstrated significantly reduced
survivalin patients with lower TAPSE values (Supplementary
Figure1).

Based on these findings, a nomogram including age, LVEF,
and TAPSE was developed for exploratory individualized
estimation of 12-month survival probability following TAVI
(Supplementary Figure 2). The model demonstrated accept-
able discriminative performance and may contribute to
integrated prognostic assessment in patients with cLFLG AS
undergoing TAVI.

DISCUSSION

In this study, reduced TAPSE, advanced age and reduced
LVEF were identified as independent predictors of all-cause
mortality in patients with cLFLG AS undergoing TAVI. In addi-
tion, the lower TAPSE/sPAP ratio, used as a surrogate marker
of RV—arterial coupling, was also independently associated
with mortality. These findings suggest that RV systolic dys-
function and impaired RV—pulmonary vascular interaction
may provide complementary prognostic information in this
high-risk population.

Most previous studies investigating mortality predictors
after TAVI have evaluated heterogeneous AS popula-
tions. In contrast, cLFLG AS represent a distinct phenotype
characterized by impaired LVEF with a complex low-flow
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hemodynamic profile, which may influence the prognostic
significance of clinical and echocardiographic parameters.
Therefore, data specifically addressing prognostic markers
in this high-risk subgroup remain scarce.

Previous studies have shown that patients with cLFLG AS
have the highest mortality rates among different hemo-
dynamic subgroup profiles.”*™ Several factors, including
reduced LVEF, advanced age, increased hemodynamic bur-
den, and significant comorbidities, have been implicated in
adverse outcomes in this population. These factors under-
score the multifactorial nature of mortality risk in low-flow
profiles. Ludwig and colleagues investigated 718 patients
with cLFLG undergoing TAVIand constructed the RELIEF TAVI
score forrisk prediction. The RELIEF TAVIscore included male
sex, underweight, chronic obstructive pulmonary disease
(COPD), AF, SVi, non-femoral access, sPAP, and low density
of aortic valve calcification.” A subgroup analysis from the
German Aortic Valve Registry (GARY) revealed that periph-
eral artery disease, prior myocardial infarction, and pulmo-
nary hypertension were independent predictors of mortality
among patients with cLFLG AS."7 In contrast to these studies,
COPD, AF, pulmonary hypertension, SVi, and Agatston score
were not found to be associated with mortality in our cohort.
This discrepancy may be related to differencesin sample size
or patient characteristics. Notably, our findings highlight the
prognostic relevance of reduced TAPSE, advanced age and
reduced LVEF.

Right ventricular systolic dysfunction has been associated
with adverse outcomes in patients undergoing TAVI.’®"
Previous studies have also demonstrated that RV-arterial
coupling and reduced RV longitudinal strain are linked to
mortality in cLFLG AS.2°?'|n addition to TAPSE, we evaluated
the TAPSE/sPAP ratio as a surrogate marker of RV—arterial
coupling, reflecting the interaction between RV contractile
function and pulmonary vascular load. RV—arterial coupling
has emerged as a contemporary parameter providing inte-
grated assessment of RV performance beyond conventional
load-dependent measurements. In this study, alower TAPSE/
sPAP ratio was independently associated with increased all-
cause mortality after adjustment for age and LVEF. These
findings suggest that impaired RV—pulmonary vascular
interaction may contribute to adverse outcomes in patients
with cLFLG AS undergoing TAVI. Cavalcante and colleagues
demonstrated that RV dysfunction, defined as TAPSE <16
mm, has important prognostic value in patients with LFLG
AS and may contribute to the decision-making process.? In
our cohort, reduced TAPSE was significantly associated with
all-cause mortality after adjustment for age and LVEF. This
relationship was further supported by multiple analyses,
including restricted cubic spline analysis, demonstrating a
non-linear increase in mortality risk at lower TAPSE values.
These findings suggest that the adverse effect of RV dys-
function becomes more evident below certain thresholds.
In this setting, reduced TAPSE may reflect the integrated
hemodynamic burden of chronic low-flow physiology, pul-
monary vascular remodeling, and ventricular interdepen-
dence. Although reduced LVEF was also independently
associated with all-cause mortality, our findings suggest

Glvendi Sengér et al. Mortality Predictors in cLFLG Aortic Stenosis

that RV dysfunction, reflected by TAPSE, may provide com-
plementary prognostic information in patients with cLFLG
AS undergoing TAVI. Taken together, these findings sup-
port the potential contribution of both LV and RV functional
impairment to adverse outcomesin this high-risk population.

Given the particularly vulnerable hemodynamic profile of
patients with cLFLG AS, the relatively high in-hospital mor-
tality observed in our cohortis not entirely unexpected. This
finding may reflect the advanced disease stage and the sub-
stantial burden of comorbidities, including CKD, in this high-
risk patient population. In addition, impaired RV function and
the relatively high incidence of postoperative AKI may also
have contributed to adverse early outcomes. Furthermore,
procedural and temporal factors, including differences in
operator experience and transcatheter valve technologies,
may also have influenced in-hospital outcomes. Recent
experience with newer-generation balloon-expandable
valves has demonstrated favorable procedural performance
and acceptable early clinical outcomes, indicating that
ongoing advances in transcatheter valve technology may
partly account for differences in outcomes reported across
contemporary TAVI studies.?

An analysis from the FRANCE 2 registry demonstrated that
severe renal failure and moderate to severe periprosthetic
regurgitation were associated with cardiovascular mortal-
ity in patients with low transvalvular gradient undergoing
TAVI.2* A study including patients with CKD undergoing TAVI
revealed that the coexistence of AKlI and LFLG AS was asso-
ciated with poor outcomes.? Similarly, CKD, moderate to
severe PVL, and AKI were associated with all-cause mortal-
ity in univariable analysis in our cohort. However, given the
limited number of events and the aim to construct a simpli-
fied preprocedural prognostic model, these variables were
not included in the final multivariable analyses. Another
independent predictor of mortality was advanced age, and
this may be explained by the higher burden of comorbidities
and increased frailty.

In addition to identifying independent predictors, we devel-
oped a nomogram including age, LVEF, and TAPSE to explore
individualized estimation of 12-month survival probability
following TAVI. While each parameter alone showed mod-
erate predictive performance, their combined use may
offer a more comprehensive risk assessment. Therefore, the
combined evaluation of these parameters may provide a
framework for individualized risk assessment. However, the
proposed nomogram should be considered exploratory and
requires external validation in independent cohorts before
routine clinical application.

Study Limitations

Our study has several limitations due to the retrospective
and single center design. These factors may limit the gen-
eralizability of our findings and lead to the potential for
selection bias. In addition, the exclusion of patients with
incomplete preprocedural data may have introduced an
additional selection bias. Because the cohort was assembled
retrospectively, the complete diagnostic pathway before
patient inclusion could not be fully reconstructed. Tricuspid
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annular plane systolic excursion shows primarily longitudi-
nal RV function and may not fully reflect global RV function.
Additional parameters such as RV strain and fractional area
change were not available. Although measurements were
performed under standardized conditions, interobserver
variability was not evaluated. Although internal validation
using bootstrap resampling demonstrated acceptable model
stability, the proposed nomogram has not been externally
validated in an independent cohort and therefore should
be interpreted with caution. External validation in larger
multicenter populations is required before broader clinical
application.

CONCLUSION

Reduced TAPSE, advanced age, andreduced LVEF wereinde-
pendently associated with all-cause mortality in patients
with cLFLG AS undergoing TAVI. In addition, impaired RV—
pulmonary vascular interaction, reflected by lower TAPSE/
sPAP ratio, was also associated with adverse outcomes.
These findings suggest that assessment of RV function may
provide complementary prognostic information beyond
conventional LV systolic evaluation, particularly in low-flow
states. In this context, TAPSE may represent a promising
component of a multiparametric risk stratification model.
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Supplementary Table 1. Expanded univariable Cox Regression
Analysis for predictors of all-cause mortality

Univariable Analysis

Variables HR (95% Cl) P

Age, years 1.06 (1.01-1.11) 0.010
CKD 1.93(1.01-3.70) 0.048
LVEF, % 0.94 (0.91-0.98) 0.001
Aortic peak velocity, m/s 0.37 (0.18-0.78) 0.008
TAPSE, cm 0.11(0.04-0.28) <0.001
TAPSE/sPAP, mm/mm Hg 0.06 (0.01-0.54) 0.012
Preprocedural >moderate MR 2.48(1.03-5.95) 0.042
Postprocedural >moderate AR 3.35(1.45-7.72) 0.005
Postprocedural >moderate TR~ 1.25(0.65-2.38) 0.504
>moderate PVL 2.78 (117-6.62) 0.021
Postoperative AKI 4.01(2.01-8.01) 0.001

AKI, acute kidney injury; AR, aortic regurgitation; CKD, chronic kidney
disease; Cl, confidence interval; HR, hazard ratio; LVEF, left ventricular
ejection fraction; MR, mitral regurgitation; PVL, paravalvular leak;
sPAP, systolic pulmonary artery pressure; TAPSE, tricuspid annular
plane systolic excursion; TR, tricuspid regurgitation.

Kaplan—Meier curves according to TAPSE tertiles
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Supplementary Figure 1. Kaplan-Meier survival curves according to TAPSE tertiles.
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Supplementary Figure 2. Nomogram for predicting all-cause mortality.




