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ABSTRACT
Background Increase in left ventricular filling 
pressure (FP) and diastolic dysfunction are established 
consequences of progressive aortic stenosis (AS). 
However, the impact of elevated FP as detected by 
pretranscatheter aortic valve replacement (TAVR) 
echocardiogram on long- term outcomes after TAVR 
remains unclear.
Objective To understand the impact of elevated FP in 
patients with severe AS who undergo TAVR.
Methods This was a retrospective study of all patients 
who underwent TAVR between 1 January 2014 and 
31 December 2017. The presence of elevated FP was 
determined in accordance with the latest guidelines using 
the last available comprehensive echocardiogram prior to 
TAVR.
Results Of 983 patients who were included in our study, 
422 patients (43%) were found to have elevated FP and 
561 patients (57%) had normal FP prior to TAVR. Patients 
with elevated FP had a mean age of 81.2±8.6 years and 
were more likely to be males (62%), diabetic (41% vs 
35%, p=0.046), and have a higher prevalence of atrial 
fibrillation (Afib) (53% vs 39%, p<0.001). The 5- year 
all- cause mortality after TAVR was significantly higher in 
patients with elevated FP when compared with patients 
with normal FP (32% vs 24%, p=0.006). The presence 
of elevated FP, history of Afib and prior PCI emerged as 
independent predictors of long- term mortality after TAVR.
Conclusion Elevated FP is associated with increased 
mortality in patients with severe AS undergoing TAVR. 
Assessment of FP should be incorporated into the risk 
assessment of AS patients to identify those who may 
benefit from early intervention.

INTRODUCTION
Aortic stenosis (AS) is the most prevalent 
valvular heart disease across the world and 
affects more than a million people in the 
USA. Left ventricular (LV) hypertrophy, 
scarring and change in the cardiac skeleton 
are undesirable yet expected consequences 
of progressive aortic valve stenosis. These 
changes subsequently lead to a decrease in 
LV compliance and a compensatory increase 

in LV filling pressure (FP). Elevated FP is a 
marker of diastolic dysfunction (DD) and 
has been associated with poor outcomes 
in patients with AS.1 Elevated FP may also 
precede reduction in LV systolic function in 
patients with AS, thereby acting as an early 
sign of myocardial dysfunction.2 3

Prior studies have revealed that about two- 
thirds of all patients with AS who undergo 
transcatheter aortic valve replacement 
(TAVR) have coexisting DD and that base-
line DD is a predictor of clinical outcomes in 
patients undergoing TAVR.4 5 However, most 
studies have only examined outcomes up to 
a year after TAVR. Since TAVR has now been 
widely accepted as the standard of care for all 
patients with severe AS,6–9 there is expected 
to be an increase in the prevalence of patients 
who undergo TAVR in the near future. So, 
understanding the effect of baseline LV 
pressure changes on long- term outcomes 
after TAVR is important to understand its 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Two- thirds of all patients with aortic stenosis (AS) 
who undergo transcatheter aortic valve replacement 
(TAVR) have coexisting diastolic dysfunction (DD) 
and baseline DD is a predictor of clinical outcomes 
in patients undergoing TAVR.

WHAT THIS STUDY ADDS
 ⇒ Our study shows that in patients with severe AS, the 
presence of coexisting elevated filling pressure (FP) 
is associated with worse long- term outcomes after 
TAVR compared with those with normal FP, irrespec-
tive of left ventricular (LV) dysfunction.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE AND/OR POLICY

 ⇒ In patients with severe AS, assessment of LV FP can 
help in identifying those who could benefit from ear-
ly intervention and have better long- term outcomes 
after TAVR.
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impact on reversing LV pressure changes and to expand 
its application. Furthermore, patients with atrial fibril-
lation (Afib) are an important cohort who have tradi-
tionally been excluded from most studies assessing the 
impact of DD in patients with severe AS and so they are 
not depictive of real- world settings, where around 40% 
of these patients have coexisting Afib.10 11 Therefore, we 
aimed to evaluate the impact of elevated FP in a more 
inclusive cohort of AS patients to understand their 5- year 
outcomes post- TAVR.

METHODS
All patients who underwent TAVR between 1 January 
2014 and 31 December 2017, were included. Patients 
with a history of surgical aortic valve replacement, no AS 
(who underwent TAVR for other indications), patients 
with incomplete echocardiographic values, those who 
underwent TAVR via non- transfemoral access, patients 
with mitral stenosis and those with severe mitral regur-
gitation were excluded. Patients were then categorised 
into two groups depending on the presence or absence 
of elevated FP as per the latest guidelines.12

Assessment of FP: All patients had a comprehensive 
echocardiogram performed before TAVR and the most 
recent comprehensive echocardiogram before TAVR 
was used to collect the variables required for our study. 
All echocardiograms were performed at the Cleveland 
Clinic by experienced technicians as per standardised 
protocols and were averaged over at least three consec-
utive cardiac cycles. Patients were defined as having 
elevated FP if E/A was ≥2 or if E/A was between 0.8 and 
2 and if they qualified two of the following three criteria: 
(1) average E/e’>14, (2) tricuspid regurgitation (TR) 
velocity >2.8 m/s or (3) left atrial (LA) volume index >34 
mL/m2. Patients who did not fulfil this criterion and 
those who had E/A≤0.8 were classified as having normal 
FP.

Patients with a history of Afib were also included in our 
study. If these patients were not in Afib at the time of 
echocardiogram (paroxysmal Afib) and E/A was avail-
able, the above- mentioned criterion was applied to them. 
For patients who were in Afib at the time of echocardio-
gram, we used a combination of mitral deceleration time 
(MDT), isovolumetric relaxation time (IVRT) and Septal 
E/e’ ratio to determine if they had elevated FP or not as 
per the current guidelines and pre- existing evidence.12–14 
These patients were classified as having elevated FP 
only if they qualified all three of the following criteria 
(1) MDT ≤160 ms, (2) IVRT ≤65 ms and (3) septal E/e 
ratio ≥11 cm/s. The study protocol is represented graph-
ically in figure 1.

The primary endpoint of our study was 1- year and 
5- year all- cause mortality. Secondary endpoints included 
hospitalisation for heart failure, stroke or TIA, postproce-
dure permanent pacemaker or defibrillation, conversion 
to open surgery and valve dysfunction.

Statistical analysis
Continuous variables are reported as mean±SD if 
normally distributed or median and IQR if non- normal. 
Categorical variables are reported as frequency and 
percentage. To compare continuous variables between 
the two groups, independent samples t- tests were used for 
normally distributed variables and Wilcoxon rank- sum 
test for non- normal distribution. For categorical varia-
bles, differences between the two groups were studied 
using Pearson χ2 test. Univariable and multivariable 
logistic regression analysis were used to predict factors 
associated with elevated FP and poor outcomes.

Only significant variables in univariable analysis were 
selected in the multivariable model for overall survival 
and ORs with 95% CIs were calculated. Cox propor-
tional hazards analysis was done to evaluate the prog-
nostic values of the predictors. Backward stepwise logistic 
regression was done to evaluate for predictors of elevated 
FP. Kaplan- Meier survival curves along with log- rank 
p values were calculated for survival analysis. A p<0.05 
was used to for statistical significance. Data analysis was 
conducted using STATA statistics/Data analysis software 
(V.16.1; StataCorp), and Rstudio (V.1.4.1717 2009–2021 
RStudio, Boston, Massachusetts, USA). Finally, due to the 
design and retrospective nature of our study, it was not 
possible to involve patients or the public in the design, 
or conduct, or reporting, or dissemination plans of our 
research.

RESULTS
Patient population
There was a total of 1391 patients who underwent TAVR 
at our hospital during the study frame, out of which, 
408 patients were excluded from our study due to 
incomplete echocardiographic results (n=21), presence 
of mitral stenosis(n=111), presence of severe mitral 
regurgitation (n=18), history of prior AV replacement 

Figure 1 Study flowsheet. AVR, aortic valve replacement; 
IVRT, isovolumetric relaxation time; MDT, mitral deceleration 
time; TAVR, transcatheter aortic valve replacement; TTE, 
transthoracic echocardiogram.
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Table 1 Comparison of baseline characteristics and echocardiographic variables between patients with and without elevated 
FP

Baseline characteristics

Variable Elevated FP (N=422) Normal FP (N=561) P value

Age (mean±(SD)) 81.47 (9.06) 81.13 (8.35) 0.542

Female (%) 159 (38) 240 (43) 0.122

BMI (mean, kg/m2 (mean,(SD)) 28.76 (6.43) 29.23 (6.74) 0.271

Diabetes mellitus (%) 173 (41) 194 (35) 0.046

Dyslipidaemia (%) 312 (74) 429 (76) 0.401

Hypertension (%) 394 (93) 516 (92) 0.485

Dialysis (%) 22 (5) 16 (3) 0.083

PVD (%) 154 (36) 192 (34) 0.503

Prior stroke or TIA (%) 80 (19) 110 (20) 0.862

History of atrial fibrillation (%) 222 (53) 217 (39) <0.001

Prior CABG (%) 135 (32) 145 (26) 0.041

Prior CABG or PCI (%) 229 (54) 275 (49) 0.118

Previous valve replacement or repair (%) 84 (20) 92 (16) 0.182

Permanent pacemaker or defibrillator (%) 63 (15) 56 (10) 0.024

Echocardiographic characteristics

Left ventricular ejection fraction (LVEF), % (mean (SD)) 52.13 (13.66) 57.38 (10.65) <0.001

Reduced ejection fraction (LVEF≤40%) 88 (21) 51 (9) <0.001

Left Ventricular End Diastolic Volume Index (mean (SD)) 57.49 (23.24) 51.69 (31.37) 0.003

Left ventricular posterior wall thickness, cm (mean (SD)) 1.32 (1.39) 1.26 (0.86) 0.375

Interventricular septal thickness, cm (mean (SD)) 1.50 (1.53) 1.40 (0.27) 0.127

Right ventricular systolic pressure, mm Hg (mean (SD)) 49.89 (14.73) 37.59 (13.01) <0.001

Inferior vena cava compliant (%) 267 (77) 391 (88) <0.001

Inferior vena cava dilated (%) 106 (30) 65 (15) <0.001

Posterior wall thickness, cm (mean (SD)) 1.32 (1.39) 1.26 (0.86) 0.375

Presence of mild or moderate mitral regurgitation (%) 411 (97) 536 (96) 0.175

Aortic stenosis peak gradient, mm Hg (mean (SD)) 69.64 (22.53) 74.93 (23.45) <0.001

Aortic stenosis mean gradient, mm Hg (mean (SD)) 41.42 (14.41) 44.51 (14.69) 0.001

Left ventricular outflow tract mean velocity, cm/s (mean (SD)) 0.60 (0.15) 0.66 (0.15) <0.001

Left ventricular outflow tract diameter, cm (mean (SD)) 2.04 (0.16) 2.03 (0.14) 0.35

Aortic valve VTI (mean (SD)) 1.01 (0.25) 1.02 (0.22) 0.229

Aortic valve mean velocity, m/s (mean (SD)) 2.97 (0.57) 3.09 (0.54) 0.001

Area Index Reported (mean (SD)) 0.35 (0.10) 0.37 (0.11) 0.001

Aortic valve area, cm2 (mean (SD)) 0.68 (0.19) 0.71 (0.17) 0.026

Left ventricular outflow tract stroke index (mL/m2) (mean (SD)) 34.65 (10.19) 37.73 (10.98) <0.001

Left ventricular outflow tract stroke volume (mL/m2) (mean (SD)) 67.20 (20.28) 71.67 (17.72) <0.001

Aortic cusp calcification (%) 0.17

  mild 133 (34) 189 (36)

  moderate 50 (13) 87 (17)

  Severe 206 (53) 250 (48)

BMI, body mass index; CABG, coronary artery bypass grafting; FP, filling pressure; PCI, percutaneous coronary intervention; PVD, peripheral 
vascular disease; TIA, transint ischemic attack; VTI, velocity time integral.
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(110), patients with no AS (n=1) and patients with non- 
transfemoral access (n=147). Of the remaining 983 
patients that were included in our study, 422 patients 
(43%) were identified as having an elevated LV FP 
prior to TAVR and 561 patients (57%) had normal FP 
prior to TAVR.

Baseline characteristics
The mean age of our cohort was 81.27±8.66 years, 59% 
were males and 94% of patients belonged to the Cauca-
sian race. Baseline characteristics between both groups 
are presented in table 1. Mean age was similar between 
both groups (81.47 vs 81.13, p=0.542), both groups 
consisted predominantly of men (62% vs 57%), and there 
was no significant difference in the baseline body mass 
index between both groups (28.76 vs 29.23, p=0.271). 

Table 2 Comparison of echocardiographic variables used to assess FP

Assessment of filling pressure variables

Variable Elevated FP (N=422) Normal FP (N=561) P value

Mitral E velocity, cm/s (mean (SD)) 127.16 (68.97) 93.47 (54.89) <0.001

Mitral e' septal, cm/s (mean (SD)) 5.49 (1.73) 5.27 (1.66) 0.044

Mitral e' lateral, cm/s (mean (SD)) 7.22 (2.36) 7.06 (6.95) 0.652

e' average, cm/s (mean (SD)) 6.39 (3.08) 6.29 (4.56) 0.682

E/e' septal (mean (SD)) 24.22 (8.99) 17.51 (7.75) <0.001

E/e' lateral (mean (SD)) 18.92 (7.76) 13.64 (5.84) <0.001

Average E/e' ratio (mean (SD)) 22.60 (15.44) 16.69 (16.06) <0.001

LA volume index, mL/m2 (mean (SD)) 49.53 (15.94) 41.14 (18.95) <0.001

Tricuspid regurgitation velocity, cm/s (mean (SD)) 323.63 (55.27) 272.15 (62.71) <0.001

Mitral A velocity, cm/s (mean (SD))* 76.84 (57.38) 115.67 (71.24) <0.001

Mitral E/A ratio (mean (SD))* 7.73 (63.56) 0.74 (0.26) 0.023

Mitral deceleration time, ms (mean (SD))† 165.24 (63.27) 204.89 (69.93) 0.001

Isovolumetric relaxation time, ms (mean (SD))† 48.47 (2.71) 61.39 (2.93) 0.002

*Only in patients in sinus rhythm at time of TTE, (N=798).
†Only in patients in Afib at time of TTE, (N=185).
FP, filling pressure; LA, left atrial; TTE, transthoracic echocardiogram.

Table 3 Univariate and multivariable analysis of overall survival by Cox regression

Variable

Univariate analysis Multivariable analysis

HR (95% CI) P value HR (95% CI) P value

Dyslipidaemia 0.718 (0.555 to 0.930) 0.012 0.751 (0.577 to 0.978) 0.034

Hypertension 0.656 (0.441 to 0.976) 0.038 0.618 (0.412 to 0.926) 0.020

Diabetes mellitus 1.410 (1.111 to 1.790) 0.005 1.349 (1.060 to 1.718) 0.015

Atrial fibrillation 1.502 (1.185 to 1.905) 0.001 1.370 (1.070 to 1.754) 0.012

Prior PCI 1.363 (1.073 to 1.729) 0.011 1.359 (1.065 to 1.736) 0.014

Presence of pacemaker/defibrillator prior to TAVR 1.497 (1.087 to 2.061) 0.013 1.208 (0.867 to 1.684) 0.264

Elevated filling pressure 1.390 (1.097 to 1.762) 0.006 1.303 (1.025 to 1.657) 0.031

Age 1.006 (0.992 to 1.020) 0.84

Gender 0.869 (0.681 to 1.109) 0.258

Caucasian race 1.285 (0.736 to 2.244) 0.377

Dialysis 1.599 (0.915 to 2.793) 0.099

Prior CABG 1.067 (0.823 to 1.382) 0.622

Prior valve replacement or repair 1.29 (0.948 to 1.700) 0.109

LVEF<50% 1.284 (0.983 to 1.676) 0.066

CABG, coronary artery bypass grafting; LVEF, left ventricular ejection fraction; PCI, percutaneous coronary intervention; TAVR, transcatheter 
aortic valve replacement.
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The elevated FP group had higher prevalence of Diabetes 
(41% vs 35%, p=0.046), Afib (53% vs 39%, p<0.001) and 
history of prior CABG (32% vs 26%, p=0.041).

Echocardiographic characteristics
Compared with the group with normal FP, the elevated FP 
group had higher Left Ventricular End Diastolic Volume 
Index, (57.49 vs 51.69, p=0.003), higher mean right 
ventricular systolic pressure (49.89 vs 37.59, p<0.001), 
lower aortic valve area (0.68 vs 0.71, p=0.026), lower AS 
peak gradient (69.64 vs 74.93, p<0.001) and lower left 
ventricular outflow tract stroke volume (67.20 vs 71.67, 
p<0.001). The mean LVEF was 52.13 in the elevated FP 
group whereas 57.38 in the normal FP group (p<0.001).

FP variables
Among the variables used to classify FP, the elevated FP 
group had significantly higher mitral E velocity (127.16 vs 
93.47, p<0.001), mitral E/A ratio (7.73 vs 0.74, p=0.023), 
septal E/e’ (24.22 vs 17.51, p<0.001) and lateral E/e’ ratio 
(18.92 vs 13.64, p<0.001) compared with the normal FP 
group. The LA volume index and TR velocity were also 
significantly elevated in the elevated FP group (p<0.001). 
MDT and IVRT were significantly lower in the elevated 
FP group when compared with the normal FP group 
(p<0.001), (table 2).

Univariate and multivariate analysis
Stepwise logistic regression revealed that mitral E/A 
ratio was associated with the highest ability to predict 
elevated FP (OR 588.231, 95% CI1.032 to 1.099). Mitral E 
velocity and TR velocity were also associated with elevated 
FP. Univariate analysis by cox regression revealed that 
comorbidities such as diabetes, Afib, prior PCI, presence 
of pacemaker or defibrillator, and elevated FP were asso-
ciated with significantly worse outcomes (table 3). On 
including the significant variables in our multivariate 
analysis model, we found that elevated FP remained an 
independent predictor of poor outcomes after TAVR 
(HR 1.303, 95% CI 1.025 to 1.657). In addition, the pres-
ence of prior PCI (HR1.359, 95% CI 1.064 to 1.736) and 
a history of Afib (HR 1.370, 95% CI 1.070 to 1.754) were 
also found to be associated with poor outcomes after 
TAVR (table 4). On adjusting the model for the presence 
of Afib, the results remained the same (online supple-
mental table 1).

Outcomes
The difference in clinical outcomes between the two 
groups is described in table 5. The all- cause mortality 
was significantly worse for patients with elevated FP at 1 
year (25% vs 20%) and 5 years (90% vs 24%, p=0.006)
(figure 2). when compared with patients with normal 
FP. Post- TAVR aortic regurgitation at 30 days was similar 
between both groups (17% vs 19%, p=0.336) and so was 
the incidence of device implantation after TAVR (17% 
vs 16%, p=0.623). There were significantly higher read-
missions for heart failure or valve- related complications 
in the elevated FP pressure group at 1 and 5 years (12% 
vs 5%, p<0.001% and 17% vs 8%, p<0.001)(figure 3). 
Patients with the combination of elevated FP and history 
of Afib had the worst outcomes when compared with 
patients with normal FP±history of Afib (figure 4). In 
addition, comparison of outcomes between patient with 
and without elevated FP depending on ejection fraction 
also did not reveal any significant differences (figure 5).

Table 4 Stepwise logistic regression showing factors 
associated with elevated filling pressure

Variable OR (95% CI) P value

Age 1.062 (1.017 to 1.110) 0.007

Mitral E velocity 1.065 (1.032 to 1.099) 0.000

Mitra E/A ratio 588.231 (130.172 to 2658.139) 0.000

e’ septal 0.600 (0.422 to 0.855) 0.005

e’ lateral 0.559 (0.428 to 0.731) 0.000

Tricuspid regurgitation 
velocity

1.015 (1.001 to 1.022) 0.000

LA volume index 1.026 (0.998 to 1.055) 0.067

E/e’ ratio 0.808 (0.727 to 0.898) 0.000

Table 5 Difference in clinical outcomes between patients with and without elevated left ventricular FPs

Clinical outcomes

Variables Elevated FP, N=422 Normal FP, N=561 P value

All- cause mortality at 1 year (%) 56 (13) 38 (7) 0.001

All- cause mortality at 5 years (%) 134 (32) 133 (24) 0.006

Hospitalisation for CHF or valve at 1 year (%) 51 (12) 26 (5) <0.001

Hospitalisation for CHF or valve related at 5 years (%) 71 (17) 46 (8) <0.001

PPM or defibrillator after TAVR (%) 72 (17) 88 (16) 0.623

Post- TAVR aortic regurgitation at 30 days (%) 71 (17) 109 (19) 0.336

CHF, congestive heart failure; FP, filling pressure; TAVR, transcatheter aortic valve replacement.
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DISCUSSION
In our study evaluating the impact of elevated LV FP 
on outcomes after TAVR, we found several key findings 
pertaining to the long- term care of patients with severe 
AS. Notably, we found that (1) more than 40% of all 
patients with severe AS who undergo TAVR have elevated 
FP, (2) Mitral E/A ratio had the highest likelihood of 
predicting elevated FP, (3) Patients with elevated FP have 
a worse post- TAVR course complicated by more frequent 
readmissions and increased mortality, which extends out 
to 5 years post- TAVR, (4) The combination of Afib and 
elevated FP was associated with the worst outcomes of all 
the group of patients, (5) Patients with elevated FP and 
preserved EF have equally worse outcomes as those with 

elevated FP and reduced EF and (6) Diabetes, Afib, Prior 
PCI and elevated FP emerged as independent markers of 
worse outcomes after TAVR.

To our knowledge, our study is the first to analyse clin-
ical outcomes up to 5 years after TAVR in patients with 
severe AS and elevated FP (table 6). In patients with 
AS, the rise in LV FP is a compensatory response to the 
increase in LV outflow resistance caused by the stenosed 
valve15 16 and often represents the chronicity of the 
stenosis. More than 40% of the patients in our cohort had 
elevated FP, which is much higher than prior studies.5 
This signifies that nearly half of all patients with severe 
AS could have advanced stages of DD and significant LV 
remodelling by the time of intervention. Though prior 
studies have shown that regression of myocardial hyper-
trophy and remodelling may happen in the following 
months to years after aortic valve replacement,15 17 the 
outcomes of patients with elevated FP prior to TAVR 
continues to remain worse even after several years postin-
tervention compared with those who had normal FP and 
subtle LV remodelling prior to TAVR.

Current guidelines focus on symptoms and LV ejec-
tion fraction to determine the timing of intervention 
in patients with severe AS.18 In our study, patients with 
elevated FP had significantly worse outcomes regardless 
of ejection fraction, signifying the high- risk nature of this 
group. With advancements in procedural techniques and 
increased familiarity with the procedure, it may be more 
beneficial to develop an ‘inclusive criterion’ incorpo-
rating both diastolic and systolic elements to identify the 
group of patients with severe AS who may benefit from 
TAVR rather than adopting the conventional criteria of 
systolic dysfunction. Such a criterion could also help in 

Figure 2 Survival analysis of patients with and without 
elevated FP. FP, filling pressure.

Figure 3 Km estimates for readmissions secondary to heart 
failure or valve related problem in patients with and without 
elevated FP. FP, filling pressure.

Figure 4 Survival analysis of patients with and without 
elevated filling pressure depending on the presence of history 
of Afib. Afib, atrial fibrillation.
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targeting patients who may benefit from early interven-
tion in the course of the disease and thus prevent LV 
remodelling. We also saw that in addition to elevated FP, 
the presence of coexisting comorbidities in the form of 
diabetes, Afib and prior PCI are independently associated 
with poor long- term outcomes after TAVR. Interestingly, 
the presence of dyslipidaemia and hypertension were 
associated with better long- term outcomes after TAVR. 
On closer inspection, we observed that around 79% of 
the patients in our cohort were on statins and 65% of 
patients were on ACE inhibitors (ACEI) or angiotensin 
receptor blockers. Prior studies have clearly established 
the protective role of statins and ACEI in patients with 
severe AS who undergo TAVR and we believe that the 
high prevalence of these medications in our cohort is the 
reason behind this association.19 20

Around 45% of patients in our study had a history of 
Afib, which is similar to the prevalence of Afib in patients 
with AS as seen in prior studies.21–23 LV remodelling and 

elevated FP from AS can in time lead to LA dilatation 
and atrial remodelling thereby precipitating Afib,24 25 
which can lead to further morbidity and mortality. In the 
Cardiovascular Health Study by Rosenberg et al, 27% of 
patients with DD were found to have new- onset Afib.26 
Afib has also been shown to be independently associ-
ated with poor outcomes after TAVR.23 In our study, the 
group of patients with coexisting elevated FP and Afib 
had the worst outcomes, consolidating the high- risk 
nature of this group. Early intervention of patients with 
AS and elevated FP could potentially help in reducing the 
incidence of Afib and thereby improve the outcomes of 
these patients. However, further randomised studies are 
needed to explore if such a decreased threshold in inter-
vention translates to improved outcomes.

Limitations
The findings of our study should be interpreted in 

the context of the following limitations. First, this is a 
retrospective study and does accompany the limitations 
of such a study design. The echocardiographic variables 
were collected from previously recorded transthoracic 
echocardiograms (TTEs) and were not specifically done 
for this purpose. However, all our TAVR patients have 
a detailed TTE prior to the procedure which includes 
measurement of diastology and FP. Also, though we have 
drafted our study protocol from the latest diastology 
guidelines, identifying elevated FP in patients with Afib 
is an area of diminished clarity. With this in mind, we 
have used a rather stringent criteria incorporating three 
different variables, all of which have been independently 
shown to be predictive of elevated FP in patients with 
Afib. Therefore, such a criterion is more inclined to 
under- represent rather than over account for patients 
with elevated FP and so the results of our study should be 
generalisable.

CONCLUSION
Elevated LV filling is associated with significantly worse 
5- year outcomes post- TAVR, regardless of ejection frac-
tion. Patients with elevated FP are more likely to have a 
postdischarge course complicated by recurrent hospi-
talisations and increased mortality when compared with 
patients with normal FP. Early assessment of FP using 
echocardiographic variables should be incorporated into 
the routine care of patients with AS to identify this group 
of patients who may benefit from early intervention.
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