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Current risk models have only limited accuracy in predicting transcatheter aortic valve
Implantation (TAVI) outcomes and there is a paucity of clinical variables to guide patient
management after the procedure. The prognostic impact of elevated left ventricular end-
diastolic pressure (LVEDP) in TAVI patients is unknown. The aim of the present study
was to evaluate the prognostic value of after-procedural LVEDP in patients who undewent
TAVI. Consecutive patients with severe symptomatic aortic stenosis who undewent TAVI
were divided into 2 groups according to after-procedural LVEDP above and below or
equal 12 mm Hg. Collected data included baseline clinical, laboratory and echocardio-
graphic variables. We evaluated the impact of elevated vs. normal LVEDP on in-hospital
outcomes, short- and long-term mortality. Eight hundred forty-five patients were included
in the study with complete in-hospital and late mortality data available for all survivors
(median follow-up 29.5 months [IQR 16.5 to 48.0]). The mean age (§SD) was 82.3§
6.2 years and mean Society of Thoracic Surgery score was 4.0%§3.0%. Patients with
LVEDP>12 mm Hg (n = 591, 70%) and LVEDP≤12 mm Hg (n = 254, 30%) had a 6-
months mortality rate of 6.8% and 2%, respectively (P=0.004) and a 1-year mortality rate
of 10.1% vs 4.9%, respectively (p = 0.017). By multivariable analysis, after-procedural
LVEDP>12 mm Hg was independently associated with all-cause mortality (HR 2.45, 95%
CI 1.58 to 3.76, p <0.001) during long-term follow-up. In conclusion, elevated after-proce-
dural LVEDP in patients who undewent TAVI is an independent predictor of mortality
following TAVI. Further research regarding the use of LVEDP as a tool for after-proce-
dural medical management is warranted. © 2021 Elsevier Inc. All rights reserved. (Am
J Cardiol 2021;146:62−68)
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Left ventricular end-diastolic pressure (LVEDP) has
evolved as the gold standard of left ventricular diastolic
function.1 Elevated LVEDP has been shown to be associ-
ated with worse short- and long-term prognosis following
ST-segment elevation myocardial infarction (STEMI).2,3

The use of LVEDP as a guide for fluid administration after
cardiac catheterization was found to be safe and effective in
preventing contrast-induced nephropathy.4 Measurement of
LVEDP is readily obtainable in patients with severe aortic
stenosis (AS) who undergo transcatheter aortic valve
implantation (TAVI). Some patients who underwent TAVI
have only limited benefit from the procedure,5 and better
patient selection, timing of the procedure and after-proce-
dural management may increase it. Unfortunately, current
risk models have only limited accuracy in predicting TAVI
outcomes.5,6 Studies addressing the prognostic impact of
elevated LVEDP in TAVI patients are scarce.7 Therefore,
we aimed to define the prevalence and determinants of ele-
vated LVEDP in TAVI patients, as well as its prognostic
impact.
Methods

Consecutive patients (n=845) who underwent nonemer-
gent TAVI between October 2011 and December 2018 con-
stituted the patient population of the present study.
Following informed consent, participants were enrolled in
the Tel-Aviv Prospective Angiography Study, approved by
the institutional ethical committee as previously described.8

The diagnosis of severe symptomatic AS was made on the
basis of clinical and echocardiographic criteria. Suitability
and eligibility for TAVI were determined by a Heart Team
consisting of an interventional cardiologist, a cardiac sur-
geon and a cardiac imaging specialist.8

Procedural stages have been described in detail previously.9

All patients underwent pre-procedural transthoracic echocardi-
ography, coronary and peripheral angiography and cardiac
computed tomography angiography. Paravalvular leak (PVL)
was assessed angiographically at the end of the procedure,10

and with after-procedural echocardiography.11

LVEDP was measured after valve implantation by plac-
ing an angled 6-French pigtail catheter in the mid-cavity of
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Figure 1. Panel A: Angiography of LVEDP measurement at the end of TAVI.

Panel B: Normal LVEDP, measuring 9 mm Hg.

Panel C: Elevated LVEDP, measuring 27 mm Hg.
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the left ventricle. The catheter was repositioned if necessary
to minimise ventricular ectopy. Next, the transducer was
zeroed at mid chest level. Then, LVEDP was measured and
recorded at end diastole by commercially available haemo-
dynamic monitoring software (Version 1.5.9.1900, Philips
Medical Systems, Bothell, Washington). All measurements
were reviewed by 2 independent cardiologists and discrep-
ancies were reviewed by a third cardiologist (Figure 1).
Normal LVEDP was defined as 12 mm Hg or less, accord-
ing to the common definition of normal range for
LVEDP.12−14 In 75% of patients, LVEDP was also mea-
sured before valve implantation.

Transthoracic echocardiography studies (iE33, Philips
Medical Systems, Bothell, Washington) were performed
within 24 hours following TAVI, in a standard manner.8

Left ventricular (LV) ejection fraction (LVEF), LV
diameters, inter-ventricular septal and posterior wall
width were recorded as recommended.15 Tricuspid
regurgitation velocity and estimated right atrial pressure
were used to calculate the systolic pulmonary artery
pressure (SPAP).16 Early (E) and atrial (A) trans-mitral
flow velocities, and early diastolic mitral septal and lat-
eral annular velocity (e0) were measured in the apical 4-
chamber view. The average ratio of peak E to peak e0
was calculated (mitral E/e0 ratio) from the average of at
least 3 cardiac cycles. Left atrial volume index (LAVI)
was calculated using the biplane area length method at
end systole. Diastolic function was assessed by integrat-
ing measurements of the mitral inflow, SPAP, LAVI,
and Doppler tissue imaging of the mitral annulus, based
on recent guidelines17 and classified into 3 categories,
as previously described.18

Clinical data for all participants were collected at baseline
and then at hospital discharge. The primary study end point
was all-cause mortality. Data concerning mortality following
discharge was obtained from the computerized hospital record
system that is linked to a national database by identification
numbers. Additional in-hospital adverse events rates were col-
lected and analyzed according to the VARC-II criteria11 that
included in-hospital mortality, stroke, acute kidney injury
(AKI), major bleeding, major vascular complications, new
onset atrial fibrillation or heart failure and requirement for per-
manent transvenous cardiac pacing.
All data for continuous variables is presented as mean
(§SD) and for categorical variables as number (percent-
age). Continuous variables were compared using an
independent samples Mann-Whitney-U test. Categorical
variables were compared using a Fisher’s exact test.
Kaplan-Mayer curves were used to assess differences in
mortality during follow up among different groups. The sig-
nificance of the difference between curves was assessed
using a Log-rank test. For multivariable tests, missing val-
ues of covariates were imputed using a non-parametric ran-
dom forest method. Multivariable Cox regressions were
used to evaluate associations with all-cause mortality. Cox
models proportional hazard assumption was assessed using
graphs of the scaled Schoenfeld residuals against the trans-
formed time. Multivariable logistic regression was used to
assess independent predictors of high LVEDP. To create all
multivariable models, a combined backward and forward
Akaike Information Criteria (AIC) dependent stepwise
approach was used to select the covariates for the final mod-
els, seed model was built using Tables 1 and 2. A 2-tailed
p-value less than 0.05 was considered as statistically signifi-
cant. All statistical analyses were performed using R ver-
sion 3.6.1 (R Foundation for Statistical Computing, Vienna,
Austria).
Results

This study cohort consisted of 845 patients. Elevated
after-procedural LVEDP was measured in 70% of
patients. Baseline demographic, clinical and echocardio-
graphic characteristics of patients stratified by LVEDP
are presented in Table 1. Elevated LVEDP, compared
with normal LVEDP, was associated with prior myocar-
dial infarction (MI), prior stroke, effort dyspnea as the
presenting symptom, chronic obstructive pulmonary dis-
ease, hyperlipidemia, lower estimated glomerular filtra-
tion rate (eGFR) and lower levels of pre-procedural
hemoglobin. Use of angiotensin receptor blockers or
angiotensin-converting-enzyme inhibitors (ACEI) was
more frequent among patients with elevated LVEDP.
There was no significant difference in heart failure hos-
pitalizations 6 months prior to TAVI, frailty assessment,
Society of Thoracic Surgery (STS) score, presence of



Table 1

Baseline clinical, laboratory and echocardiographic characteristics in patients stratified by LVEDP

LV end-diastolic pressure (mm Hg)

Entire group (n = 845) ≤ 12 (n = 254) > 12 (n = 591) p

Variable

Age (years), mean§SD 82.3§6.2 82.3§6.0 82.3§6.2 0.79

Women 393 (46.5%) 111 (43.7%) 282 (47.7%) 0.29

Hypertension 706 (83.6%) 208 (81.9%) 498 (84.3%) 0.54

Hyperlipidemia 609 (72.1%) 165 (65.0%) 444 (75.1%) 0.004

Diabetes Mellitus 321 (38.0%) 89 (35.0%) 232 (39.3%) 0.31

Current smoker 42 (5.0%) 14 (5.5%) 28 (4.7%) 0.61

Coronary artery disease 421 (49.8%) 116 (45.7%) 305 (51.6%) 0.13

Prior CABG 131 (15.5%) 31 (12.2%) 100 (16.9%) 0.1

Prior PCI 320 (37.9%) 95 (37.4%) 225 (38.1%) 1.00

Prior myocardial infarction 113 (13.4%) 24 (9.4%) 89 (15.1%) 0.04

Prior stroke 108 (12.8%) 23 (9.1%) 85 (14.4%) 0.04

Peripheral artery disease 35 (4.1%) 8 (3.1%) 27 (4.6%) 0.27

History of atrial fibrillation/flutter 238 (28.2%) 65 (25.6%) 173 (29.3%) 0.32

Dialysis 21 (2.5%) 5 (2.0%) 16 (2.7%) 0.64

Chronic lung disease 76 (9.0%) 15 (5.9%) 61 (10.3%) 0.048

Oncological disease 73 (8.6%) 25 (9.8%) 48 (8.1%) 0.42

Frail 238 (28.2%) 79 (31.1%) 159 (26.9%) 0.13

NYHA class III-IV, pre-procedural 728 (86.2%) 210 (82.7%) 518 (87.6%) 0.07

Effort dyspnea 573 (67.8%) 151 (59.4%) 422 (71.4%) <0.001
Heart failure hospitalization 6 months prior to TAVI 166 (19.6%) 47 (18.5%) 119 (20.1%) 0.57

STS score (%), mean§SD 4.0§3.0 3.95§2.83 4.08§3.06 0.2

Estimated glomerular filtration rate (ml/min/1.73m2), mean§SD 57.8§22.0 60.8§21.6 56.7§22.1 0.03

Hemoglobin (g/dL), mean§SD 11.9§1.5 12.1§1.6 11.9§1.4 0.045

Albumin (g/dL), mean§SD 39.8§4.0 39.6§4.3 39.8§3.8 0.48

ACEI or ARB therapy prior to TAVI 422 (49.9%) 113 (44.5%) 309 (52.3%) 0.02

Beta blocker therapy prior to TAVI 481 (56.9%) 151 (59.4%) 330 (55.8%) 0.32

Calcium channel blocker therapy prior to TAVI 308 (36.4%) 97 (38.2%) 211 (35.7%) 0.48

Loop diuretic therapy prior to TAVI 283 (33.5%) 85 (33.5%) 198 (33.5%) 1.00

Left bundle branch block prior to TAVI 75 (8.9%) 31 (12.2%) 44 (7.4%) 0.04

Right bundle branch block prior to TAVI 84 (9.9%) 23 (9.1%) 61 (10.3%) 0.61

Pre-procedural echocardiographic features

Transvalvular gradient (mmHg), mean§SD 45.6§14.6 44.9§15.0 45.9§14.4 0.29

LVEF (%), mean§SD 55.9§8.5 56.3§7.8 55.7§8.8 0.54

Left ventricle end-diastolic diameter (mm), mean§SD 46.9§6.8 46.3§6.4 47.1§6.9 0.44

Left ventricle end-systolic diameter (mm), mean§SD 30.3§7.8 29.7§7.0 30.5§8.1 0.63

Left ventricle posterior wall diameter (mm), mean§SD 11.7§2.7 11.7§1.8 11.7§3.0 0.34

ACEI= angiotensin converting enzyme inhibitor; ARB= angiotensin receptor blocker; CABG= coronary artery bypass grafting; LVEDP= left ventricular

end-diastolic pressure; LVEF= left ventricular ejection fraction; NYHA= New York Heart Association; PCI= percutaneous coronary intervention; STS=

Society of Thoracic Surgery; TAVI= transcatheter aortic valve implantation.
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oncological disease, estimated LVEF, ventricular dimen-
sions and pre-procedural echocardiographic aortic valve
gradients. There was also no significant difference in the
use of beta blockers or loop diuretics. Procedural char-
acteristics and after-procedural echocardiographic
parameters are presented in Table 2. There was no dif-
ference in the prosthetic valve type used (self-expand-
able vs. balloon-expandable) between the 2 groups.
Significant PVL was more frequent among patients with
elevated LVEDP. Complete evaluation of after-proce-
dural diastolic dysfunction grade per echocardiography
could be determined in 436 patients. In this subset of
patients, patients with elevated LVEDP had higher after-
procedural tricuspid regurgitation (TR) gradients, with
no significant difference in after-procedural mitral aver-
age E/e’ ratio and LAVI compared with patients with
normal LVEDP. We also performed a Pearson’s
correlation test between LVEDP as a continuous vari-
able and mitral average E/e’ ratio that also did not show
a significant correlation between values (R=0.039,
p = 0.39).

Determinants of elevated LVEDP (Table 3) were ana-
lyzed by multivariable modeling accounting for the clinical
and echocardiographic variables listed in Tables 1 and 2.
Elevated LVEDP was independently associated with Effort
dyspnea, use of beta blockers, pre-procedural left bundle
branch block, hemoglobin levels, after-procedural TR gra-
dient and moderate or severe PVL. There was no associa-
tion with the valve type used for TAVI or other after-
procedural echocardiography diastolic parameters.

Adverse event rates in patients stratified by LVEDP are
shown in Table 4. New onset atrial fibrillation was more
frequent among elevated LVEDP patients, who also had
longer length of hospitalization. Other in-hospital adverse
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Table 2

Procedural and after-procedural echocardiographic characteristics in patients stratified by LVEDP

LV end-diastolic pressure (mmHg)

Entire group (n = 845) ≤ 12 (n = 254) > 12 (n = 591) p

Procedural characteristics

Prosthetic valve type 0.54

Self-expanding 492 (41.8%) 152 (59.8%) 340 (57.5%)

Balloon-expandable 353 (58.2%) 102 (40.2%) 251 (42.5%)

Systolic blood pressure (mmHg), mean§SD 122.8§45.4 119.4§68.5 124.5§28.8 <0.001
Diastolic blood pressure (mmHg), mean§SD 48.8§13.6 45.3§13.3 50.4§13.4 <0.001
After-procedural echocardiographic features

Paravalvular leak, moderate or severe 18 (2.3%) 1 (0.4%) 17 (3.1%) 0.02

Mitral average E/e’ ratio, mean§SD 19.0§7.0 18.4§6.3 19.2§7.3 0.42

Left atrial volume index (mL/m2), mean§SD 53.0§31.8 51.3§15.8 53.6§35.8 0.94

Tricuspid regurgitation gradient (mmHg), mean§SD 33.7§11.3 31.4§9.8 34.4§11.7 0.01

Diastolic dysfunction grade n=436 n=120 n=316 0.17

3 35 (8.0%) 5 (4.2%) 30 (9.5%)

2 163 (37.4%) 45 (37.5%) 118 (37.3%)

1 238 (54.6%) 70 (58.3%) 168 (53.2%)

LVEDP= left ventricular end-diastolic pressure.

Table 3

Multivariable correlates of elevated LVEDP

LVEDP > 12 mmHg Odds ratio 95% CI p

Prior stroke 1.63 [1.00,2.75] 0.06

Prior myocardial infarction 1.60 [0.97,2.70] 0.07

Chronic lung disease 1.73 [0.97,3.27] 0.08

Hyperlipidemia 1.34 [0.95,1.90] 0.10

Effort dyspnea 1.65 [1.18,2.30] 0.003

NYHA III-IV 1.54 [0.99,2.38] 0.05

Frailty 0.72 [0.51,1.03] 0.07

Beta blocker therapy 0.69 [0.50,0.94] 0.02

ACEI or ARB therapy 1.26 [0.92,1.73] 0.14

Tricuspid regurgitation gradient* 1.02 [1.01,1.04] 0.01

Paravalvular leak, moderate or severe 8.76 [1.7,161] 0.038

Left bundle branch block 0.55 [0.33,0.92] 0.02

Hemoglobin (g/L)y 0.88 [0.77,1.00] 0.047

Albumin (g/L)y 1.04 [0.99,1.09] 0.14

ACEI= angiotensin converting enzyme inhibitor; ARB= angiotensin

receptor blocker; LVEDP= left ventricular end-diastolic pressure; NYHA=

New York Heart Association.

* 1 mmHg increments.
y 1 g/L increments.
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events rates, including death, stroke or AKI, did not differ
significantly between the 2 groups.

During follow-up, while 1-month mortality rates did not
differ significantly between groups, 6-months and 1-year
mortality rates were higher among the elevated LVEDP
group compared with the normal LVEDP group (6-months:
6.8% vs 2.0%, respectively, p = 0.004; HR 3.52 95% CI
[1.39 to 8.91], p = 0.005; 1-year: 10.1% versus 4.9%,
respectively, p = 0.017; HR 2.24 95% CI [1.17 to 4.27],
p = 0.012).

Median follow-up was 29.5 months [IQR 16.5 to 48.0].
One hundred sixty-two (19.2%) patients died during the
study period. Crude mortality rates at late follow-up in
patients stratified by elevated or normal LVEDP are pre-
sented in Figure 2. Mortality was higher among elevated
LVEDP patients compared with those with a normal
LVEDP (HR 1.94 95% CI [1.27 to 2.96], p = 0.0017). As
can also be seen in Figure 2, separation of the unadjusted
mortality curves commenced at approximately 1 month
after TAVI.

By multivariable analysis (Table 5), elevated LVEDP
was independently associated with all-cause mortality
(HR=2.45 [1.58 to 3.76], p <0.001). Adding after-proce-
dural echocardiographic parameters to the model, including
E/e’ ratio, SPAP and estimated right atrial pressure did not
improve its efficiency, and thus were not included in the
final multivariate model. Adjusted all-cause mortality
curves for patients stratified by LVEDP are presented in
Figure 3. Pre-TAVI LVEDP, measured in the same proce-
dure but before valve implantation, was available in 75% of
patients, and was also found to be an independent predictor
of late mortality, though to a lesser extent compared with
after-TAVI LVEDP (Table S1).
Discussion

To our knowledge, this is the first study examining the
relation between after-procedural LVEDP and outcomes
following TAVI. Its principal findings are: (1) Elevated
after-procedural LVEDP is identified in approximately
70% of patients who underwent TAVI. (2) Elevated
LVEDP is associated with an increased risk of after-proce-
dural new-onset atrial fibrillation and a longer length of
after-procedural hospitalization. (3) Elevated LVEDP was
independently associated with higher long-term mortality,
despite successful TAVI.

Diastolic dysfunction and increased LV filling pressures
are associated with worse outcomes in AS patients.19,20

Diastolic dysfunction that accompanies AS results from ele-
vated afterload that causes myocardial hypertrophy, left
ventricular remodeling and eventually, fibrosis. This leads
to stiffening of the left ventricle, impaired relaxation and
elevated filling pressures.19,21 Other co-morbidities, such as
aging, diabetes and coronary artery disease, which often
coincide with AS, further aggravate this pathological



Table 4

Adverse event rates in patients stratified by LVEDP

LV end-diastolic pressure (mmHg)

Event Entire group (n = 845) ≤ 12 (n = 254) > 12 (n = 591) p

In-hospital

All-cause mortality 17 (2.0%) 3 (1.2%) 14 (2.4%) 0.42

Stroke 14 (1.7%) 5 (2.0%) 9 (1.6%) 0.77

New onset atrial fibrillation 16 (2.3%) 0 (0.0%) 16 (3.1%) 0.009

Major vascular complication 24 (2.9%) 6 (2.4%) 18 (3.1%) 0.66

Major bleeding 35 (4.1%) 8 (3.1%) 27 (4.6%) 0.45

Acute kidney injury 82 (9.7%) 18 (7.1%) 64 (10.8%) 0.13

Permanent pacemaker implantation 135 (16.0%) 37 (14.6%) 98 (16.6%) 0.91

Heart failure 28 (3.3%) 4 (1.6%) 24 (4.9%) 0.13

Hospitalization days, median [IQR] 6.00 [5.00,8.00] 5.00 [4.00,8.00] 6.00 [5.00,8.00] 0.002

Follow-up

One month mortality 12 (1.4%) 2 (0.8%) 10 (1.7%) 0.53

Six months mortality* 45 (5.3%) 5 (2.0%) 40 (6.8%) 0.004

One year mortality* 67 (8.6%) 11 (4.9%) 56 (10.1%) 0.02

LVEDP= left ventricular end-diastolic pressure.

* The percentages were calculated from all patients who completed the indicated follow-up period.

Figure 2. Unadjusted all-cause mortality curves for patients stratified by

LVEDP.

Table 5

Multivariable correlates of late mortality

Hazard ratio 95% CI p

LVEDP > 12 mmHg 2.45 [1.58,3.76] <0.001
Left atrial volume index* 1.01 [1.00,1.01] <0.001
Coronary artery disease 2.27 [1.48,3.47] <0.001
Effort dyspnea 2.62 [1.68,4.08] <0.001
Heart failure hospitalization 6

months prior to TAVI

1.75 [1.23,2.49] 0.002

NYHA III-IV 2.02 [1.1,3.71] 0.024

Prior PCI 0.53 [0.36,0.79] 0.002

ACEI or ARB therapy 1.37 [0.97,1.95] 0.073

STS scorey 1.07 [1.03,1.11] <0.001
Frailty 0.68 [0.46,0.99] 0.045

Estimated glomerular filtra-

tion ratez
0.99 [0.98,1.00] 0.004

Hemoglobin on TAVI-hospi-

talization admissionx
0.88 [0.78,0.98] 0.02

Age║ 1.03 [1.00,1.06] 0.06

Paravalvular leak, moderate

or severe

19.02 [8.11,44.58] <0.001

Abbreviations: ACEI, angiotensin converting enzyme inhibitor; ARB,

angiotensin receptor blocker; LVEDP, left ventricular end-diastolic pres-

sure; NYHA, New York Heart Association; PCI, percutaneous coronary

intervention; STS, Society of Thoracic Surgery; TAVI, transcatheter aortic

valve implantation.

* 1 mL/m2 increments.
y 1 percent increments.
z 1 mL/min/1.73m2 increments.
x 1 g/dL increments.
║ 1 year increments.
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process. Even though replacement of the aortic valve usu-
ally normalizes left ventricular afterload and as a result
leads to reverse chamber remodeling and regression of
hypertrophy, irreversible fibrosis may never regress, reduc-
ing the chance of improving diastolic function.19,22 These
irreversible mechanisms have been associated with heart
failure and mortality in AS patients.23 Our findings are con-
sistent with this concept. Replacement of the valve may not
fully resolve the diastolic dysfunction of all patients, and
therefore, patients with higher LVEDP had worse long-
term prognosis. It is yet unknown whether earlier interven-
tion, before myocardial fibrosis ensues, might improve out-
comes in this patient population.24

Previous research has focused on patients with severe
AS who have undergone surgical aortic valve replacement,
in which elevated LVEDP was associated with abnormal
myocardial structure in myocardial biopsy25, or balloon
aortic valvuloplasty, in which elevated LVEDP was an
independent predictor of poor in-hospital outcomes.26 A
study evaluating AS patients who underwent TAVI calcu-
lated an index of LV stiffness, using LVEDP among other
echocardiographic parameters, and found that elevated
stiffness was an independent 1-year mortality predictor.27

Finally, another study reported a full pre-procedural inva-
sive hemodynamic assessment of an heterogenous group of
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Figure 3. Adjusted all-cause mortality curves for patients stratified by

LVEDP.
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TAVI and surgical aortic valve replacement patients.
Patients with pulmonary vascular disease or significant
right ventricular, tricuspid valve or right atrial dysfunction
had an increased risk of death, while elevated LVEDP or
elevated left atrial pressure did not carry worse prognosis.7

In the current study, elevated LVEDP was associated
with an increased risk of all-cause mortality at late follow-
up, even after accounting for other strong predictors of mor-
tality, such as after-procedural paravalvular leak, coronary
artery disease, STS score, frailty, hemoglobin levels and
renal function. This is consistent with data from most ear-
lier studies mentioned above. Although present guidelines
encourage the use of echocardiography as a safe, inexpen-
sive and robust mean of diastolic LV function evaluation,
our results suggest that in the particular population of
elderly patients with severe AS who underwent TAVI, inva-
sive evaluation of LV filling pressures may have an added
value over the noninvasive approach. One possible explana-
tion could be the relatively high rate of mitral annulus calci-
fication in this subset of elderly patients, which limits the
echocardiographic evaluation of LV filling pressures.28

PVL can itself be associated with both elevated LVEDP
and after-procedural outcomes. Elevated LVEDP was
shown to be a significant predictor of mortality, even after
accounting for moderate to severe PVL. The added value in
risk stratification and the fact that crossing of the aortic
valve is done as a routine part of the procedure, not expos-
ing the patient to a significant excess risk, encourage its
use. The results and the time point (�1 month) at which the
survival curves of patients stratified by LVEDP began to
separate in this study, suggest that after-procedural LVEDP
is a marker of both short- and long-term mortality. Most in-
hospital adverse event rates including mortality, heart fail-
ure, AKI and stroke were not more frequent in patients with
elevated versus normal LVEDP. However, elevated
LVEDP was associated with higher rates of new-onset atrial
fibrillation during the index hospitalization. This can be
attributed to myocardial fibrosis and stretching, which is
linked to elevated LVEDP as well as atrial fibrillation.29 It
was also associated with longer length of hospitalization,
which might represent a subset of patients in need for a
more complex after-procedural management. Our second-
ary analysis shows that pre-procedural LVEDP, measured
in the same procedure but before valve implantation, was
also a predictor of late mortality, and warrants further
research regarding its use as a factor in patient selection
and pre-procedural management.

The retrospective nature of this study is acknowledged.
We used a multivariable regression analysis in an attempt
to control for identified confounders, such as variables
found to be associated with increased mortality in our uni-
variable analysis and in previous studies, as well as varia-
bles found to be significantly different between the 2
LVEDP groups. Nevertheless, the existence of unidentified
confounders linked both to LVEDP and prognosis cannot
be completely ruled out. A full hemodynamic assessment
of patients, including left atrial, pulmonary and right sided
pressures, was not included, as right heart catheterization
was not routinely done during TAVI. The cause of death
was not consistently documented in this cohort, and cardio-
vascular mortality would have been a better end point, that
may further direct possible after-procedural management.
Data regarding other adverse long-term outcomes, such as
heart failure hospitalizations, AKI, MI and stroke could
have added significantly to the study, but these outcomes
were not documented.

In conclusion, after-procedural elevated LVEDP is
independently associated with higher mortality at short-
and long-term follow-up after TAVI. This study substan-
tiates and expands previous research on the prognostic
implications of elevated LV filling pressures in severe
AS.
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