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Abstract

Aim: To assess gender differences in in-hospital mortality and 90-day readmission rates among

patients undergoing Transcatheter aortic valve replacement (TAVR) in the United States.

Methods and Results: Hospitalizations for TAVR were retrospectively identified in the
National readmissions database (NRD) from 2012-2017. Gender based differences in in-hospital
mortality and 90-day readmissions were explored using multivariable logistic regression models.
During the study period, an estimated 171,361 hospitalizations for TAVR were identified,
including 79,722 (46.5%) procedures in women and 91,639 (53.5%) in men. Unadjusted in-
hospital mortality and 90-day all-cause readmissions were significantly higher for women
compared to men (2.7% vs. 2.3%, p = .002; 25.1% vs. 24.1%; p = .012 respectively). After
adjusting for baseline characteristics, women had 13% greater adjusted odds of in-hospital
mortality (aOR: 1.13, 95% CI: 1.02-1.26, p = .017), and 9% greater adjusted odds of 90-day
readmission compared to men (aOR: 1.09, 95% CI: 1.05-1.14, p <.001). During the study
period, there was a steady decrease in hospital mortality (5.3% in 2012 to 1.6% in 2017; ptrend <
.001) and 90-day (29.9% in 2012 to 21.7% in 2017; ptrend < .001) readmission rate in both

genders.

Conclusion: In-hospital mortality and readmission rates for TAVR hospitalizations have
decreased over time across both genders. Despite these improvements, women undergoing
TAVR continue to have a modestly higher in-hospital mortality, and 90-day readmission rates
compared to men. Given the expanding indications and use of TAVR, further research is

necessary to identify the reasons for this persistent gap and design appropriate interventions.
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Introduction

Severe symptomatic aortic stenosis is associated with high mortality, and aortic valve
replacement (surgical or transcatheter) improves both symptoms and survival. The US Food and
Drug Administration (US FDA) initially approved Transcatheter aortic valve replacement
(TAVR) in 2011 for patients with prohibitive surgical risk. *2 Over the last decade, TAVR has
emerged as an effective alternative treatment to surgical aortic valve replacement (SAVR) and
the indications for TAVR have expanded to include high risk, intermediate risk and even select
older patients with low predicted surgical risk. >* 5 Given the longer life expectancy in women
compared to men, and the increased prevalence of aortic stenosis with older age, the need for
aortic valve intervention will continue to increase in women. Prior studies have demonstrated
increased risk of vascular and procedural complications after TAVR 7810 in women, compared
to men, though these do not seem to impact long-term survival. 8 ° These early procedural
complications can lead to prolonged hospital stay, unplanned readmissions, and adversely impact
patients’ quality of life, and health care costs. 1! Among all Medicare beneficiaries discharged
from the hospital, approximately a fifth are readmitted within 30 days and a third are readmitted
within 90 days accounting for an estimated $17 billion in potentially avoidable expenditures. 12
In patients undergoing TAVR, prior studies have demonstrated a 30-day readmission rate
ranging from 16-18%. However, there is limited data on 90-day readmissions following TAVR
which is likely to be more meaningful to healthcare systems as value-based health care evolves
into a 90-day episode-based payment model. %1314 Furthermore, there is limited data assessing
the trends in gender differences in readmission rates and in-hospital mortality in patients

undergoing TAVR. Herein, we assessed the in-hospital mortality and 90-day readmissions in
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women undergoing TAVR as well as the trends in gender related differences using a large

administrative database.
Methods
Data Source

In this study, we used data from the National Readmission Database (NRD) from years 2012-
2017. NRD is part of the Healthcare Cost and Utilization Project (HCUP) family of databases
sponsored by the Agency for Healthcare Research and Quality (AHRQ). ® NRD is the largest
publicly available administrative database that includes index hospitalizations and their
readmissions in the United States. 1° The hospitalizations included in the NRD are drawn from
the HCUP and include all discharges within the State Inpatient Databases (SID)—excluding
discharges in which the patient was aged 0 to 14, missing patient linkage numbers, and hospitals
that have 50% of hospitalizations meeting the previous two exclusion criteria. The NRD is
constructed from 28 geographically dispersed States with reliable, verified patient linkage
numbers that can be used to track patients across hospitals within a State—after exclusions
mentioned above, the NRD accounts for 59.7% of US resident population and 58.7% of all US
hospitalizations. > NRD comprises various data components including patient demographics
(e.g., sex, age, median household income quartile, and urban/rural location), variables that assist
national inpatient estimates (stratum used for weighing, discharge weight), payment sources
(e.g., Medicare, Medicaid, private insurance, self-pay), and hospital costs, and variables to
facilitate readmission analysis (verified patient linkage number, length of stay, identification of
transfers, same-day stays and timing between admissions of the same patient). Data provided by
the NRD is completely de-identified to protect the privacy and thereby it was deemed exempted

from the institutional review board approval.
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Cohort ldentification

We identified index hospitalizations that included a TAVR procedure using International
Classification of Diseases, Ninth Edition, Clinical Modification procedure codes (ICD-9-CM)
35.05, 35.06, ! and International Classification of Diseases, Tenth Edition, Clinical Modification
procedure codes (ICD-10-CM) 02RF3xx 1 in which the patient was at least 18 years of age (see
Supplemental Table S1 for ICD-9/10 codes). For each hospitalization, we extracted patient
demographic characteristics that included biological sex, age, and primary payer (Medicare,
private, other) as well as patient clinical characteristics that included heart failure, acute
myocardial infarction (MI), coronary arterial disease, atrial fibrillation, sick sinus syndrome,
history of Transient ischemic attack (TIA) or stroke, hypertension, diabetes mellitus, prior
revascularization, prior cardiac surgery, chronic renal failure, hemodialysis, liver disease,
chronic obstructive pulmonary disease (COPD), obstructive sleep apnea, tobacco use,
malnutrition. Chronic renal failure is defined as a comorbidity that includes chronic kidney
disease stages | to V including end stage renal disease without any renal replacement therapy.
Current or previous history of tobacco use/dependance was reported. The Elixhauser
Comorbidity score is obtained by categorizing patient co-morbidities based on the ICD diagnosis
codes found in the administrative data. 1’ We used the 29 Elixhauser comorbidities to calculate
the AHRQ score for in-hospital mortality and readmission. 1’ The Elixhauser Comorbidity score
is well validated measure of comorbidity used frequently in administrative databases and has
been previously utilized in studies assessing in hospital mortality, in hospital complications and
readmissions following TAVR. 1118 19 \We extracted hospital characteristics that included
teaching status (metropolitan nonteaching, metropolitan teaching, non-metropolitan) and bed size

(small, medium, large). When evaluating readmissions, we excluded hospitalizations in which
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the patient died during the index hospitalization as well as any discharge that occurred after
September 30th of each calendar year as the NRD follows patients within a single calendar year
and does not capture readmissions across calendar years. Therefore, to enable a full 90-day
follow-up for all discharges, we only used data from January 1st to September 30th of each year

for the analysis on 90-day readmissions (Figure 1).
Outcomes

Primary outcomes included rates of TAVR procedure, in-hospital mortality during the index
hospitalization, and 90-day readmission rates. The TAVR rate is presented as hospitalizations
that included TAVR per 100,000 US female or male population, calculated by multiplying by
100,000 the quotient of the weighted frequency of hospitalizations that included TAVR by
biological sex within a given year and mid-year US adult population estimates for females and
males. 2° Secondary outcomes included length of stay and inflation-adjusted total hospital cost
in 2017 US dollars %! of the index hospitalization, cause specific 90-day readmissions defined by
All Patients Refined Diagnosis Related Groups (APR-DRG) at readmission and mortality at

readmission.
Statistical Analysis

All demographic and clinical characteristics were stratified by biological sex. Continuous
variables are presented as mean + standard error and compared using a linear regression model,
whereas categorical variables are presented as percent and compared using the Rao-Scott chi-
square test. Trend analyses were conducted using orthogonal polynomial contrasts with
functional forms (e.g., linear, quadratic) evaluated as dictated by the data. Confidence intervals

for continuous outcomes are based on log-normal regression models, whereas Wilson confidence
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intervals are provided for percentages. Separate multivariable logistic regression models were
estimated for in-hospital death and all-cause 90-day readmission that included discharge year,
primary payer, facility location/teaching status, facility bed size, Elixhauser readmission score,
coronary arterial disease, atrial fibrillation, hemodialysis, acute myocardial infarction,
obstructive sleep apnea, tobacco use, and malnutrition. The functional form of continuous
variables was evaluated using restricted cubic splines with knot points at the 5th, 27.5th, 50th,
72.5th, and 95th percentiles. ?2 Log-normal regression models were estimated for length of stay
and total hospital cost. All analyses accounted for the NRD sampling design and were conducted
using SAS v. 9.4 with p < .05 used to indicate statistical significance. This study was considered
not human subjects research by the Creighton University Institutional Review Board (IRBNet

ID: 1450745-1).

Results
Index Hospitalization

A total of 89,495 actual TAVR admissions yielding a weighted estimate of 171,452 TAVR
hospitalizations were identified between 2012-2017. After excluding 91 hospitalizations
pertaining to <18 years of age, our study included a total of 171, 361 inpatient TAVR procedural
hospitalizations. Of these, 79,722 (46.5%) procedures were conducted on female patients and
91,639 (53.5%) were conducted on male patients (See study flow in Figure 1). Importantly,
167,495 (97.7%) of these TAVR hospitalizations were in patients >60 years of age.

(Supplemental Table S2)
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Demographic & clinical characteristics:

Females were older in general, and 66% of females undergoing TAVR were > 80 years old
compared to 60% of males. Overall, females had lower Elixhauser comorbidity score compared
to males for both index hospitalization (6.4 £ 0.2 in females vs 7.4 £ 0.1 in males; p < .001), and
90-day readmissions (17.8 £ 0.2 in females vs 19.4 + 0.2 in males; p<.001). Females had
significantly lower rates of diabetes mellitus, coronary artery disease, atrial fibrillation, renal
failure, tobacco use, and prior history of revascularization, CABG or valve surgery but a higher
rate of hypertension. Of the 171, 361 patients, 91% (156,580) had Medicare as their primary
insurance payer, and 90% (152, 443) of the procedures were performed in large metropolitan
teaching hospitals. Demographic and clinical characteristics stratified by biological sex are

provided in Table 1.

TAVR Procedural Trend:

TAVR procedures increased throughout the observation period; year-over-year increase in
TAVR procedures became larger across years for both females and males (both linear p trend <
.001; Figure 2a). Although there was no overall trend difference between females and males (p =
.107), the rate of increase in TAVR hospitalizations was significantly higher in males compared

to females in 2016 and 2017 (both p < .05).

In-hospital Outcomes during index hospitalization:

The overall unadjusted in-hospital mortality rate for hospitalizations that included TAVR was
2.5% (95% CI: 2.4% to 2.6%), which was statistically higher for females compared to males
(2.7% vs. 2.3%, odds ratio [OR]: 1.17, 95% CI: 1.06-1.29, p = .002). After adjusting for

demographic and clinical characteristics, female sex was associated with greater adjusted odds of
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in-hospital mortality compared to males (adjusted OR [aOR]: 1.13, 95% CI: 1.02-1.26, p = .017;
Supplemental Table S3). From 2012 to 2017, there was a statistically significant decrease in the
unadjusted mortality rate (5.3% in 2012 to 1.6% in 2017; p trend < .001). This improving trend,
was similar for females and males (both p trend < .001; Figure 2b). Overall, length of stay and
inflation-adjusted hospital cost were statistically higher for females compared to males (4.4 days

vs. 3.9 days and $50,658 vs. $49,492; both p < .001).
90-day Readmissions:

Of the 171,361 index hospitalizations that included TAVR, 50, 581 hospitalizations were
excluded as shown in Figure 1 due to in-hospital death or discharge after September 30" of each
calendar year. A total of 63,354 actual TAVR hospitalizations yielding a weighted estimate of
120,780 TAVR discharges were included in the readmission analysis. Of these, 55,791 (46.2%)
included female patients and 64,989 (53.8%) included male patients. (See study flow in Figure 1)
The all-cause 90-day readmission rate was an estimated 24.6% (95% CI: 24.1% to 25.1%),
which was statistically higher in females compared to males (25.1% vs. 24.1%, OR: 1.05, 95%
Cl: 1.01-1.10; p = .012). After adjusting for demographic and clinical characteristics, females
had greater adjusted odds of 90-day readmission compared to males (aOR: 1.09, 95% ClI: 1.05-
1.14, p <.001; Supplemental Table S4). From 2012 to 2017, there was a statistically significant
decrease in the all-cause 90-day readmission rate (29.9% in 2012 to 21.7% in 2017; p trend <
.001). This improving trend was similar for both females and males (both linear p trend < .001,
trend difference p = .637; Figure 2c). In a sensitivity analyses that stratified TAVR admissions
by the discharge quarters from January-March; April-June; July-September (Q1, Q2, Q3) of each
calendar year, the gender differences in mortality and 90-day readmission rate were similar

across various quarters (Supplemental Table S5). Finally, etiology specific readmission rates are
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shown in Table 2. Heart failure was the most frequent cause of 90-day readmission in both
females and males. While arrhythmias, gastrointestinal hemorrhage, anemia, ischemic
cerebrovascular event, and urinary tract infection were more frequent in females; sepsis was a
more frequent cause of 90-day readmission in males. Furthermore, while in hospital mortality at
readmission was numerically lower in women, this was not statistically different compared to

men (4.2% vs 4.6%; p=0.314)

Discussion

The main findings of our analysis are 1) in-hospital mortality rate for the TAVR hospitalizations
is higher in women compared to men; 2) length of stay and total in-hospital costs were
significantly higher in women compared to men; 3) 90-day readmissions following TAVR are
higher in women compared to men; and 4) between 2012-2017, there has been a steady decrease
in hospital mortality and 90-day readmissions following TAVR irrespective of gender.
Collectively, these data suggest that women undergoing TAVR continue to have modestly higher
in-hospital mortality and 90-day readmission rates despite improvements in outcomes over time

in both genders.

To the best of our knowledge, this is the largest analysis assessing gender differences in in-
hospital mortality and readmissions in the USA. While there could be an issue of
under/overweighting in the NRD dataset, the overall procedure numbers and trends in mortality
are consistent with data from the Transcatheter VValve Therapy (TVT) registry for the same time
frame. 2 The strength of the NRD database stems from the size of the study sample, diverse

geographic and demographic representation reflecting real-world clinical practice. In alignment
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with prior studies, X° we noted a consistent increase in rates of TAVR hospitalizations in women
and men during the study period. Expanding indications of TAVR, 34 * ¢ increasing number of
centers / operators performing TAVR procedures and patient preference due to increased
awareness could be the likely reasons for this upward trend. 22 While there were no overall trend
differences, our study found the rate of increase in TAVR hospitalizations was significantly
higher in men compared to women during the years 2016 and 2017 (both p <.05). Potential
reasons for this could be lower access and utilization of TAVR in women compared to men
despite the expanded indications. It is known that there are gender disparities in referral to and
performance of a number of cardiovascular procedures such as coronary angiography,
percutaneous coronary intervention, aortic valve surgery and implantable cardioverter
defibrillators with women being referred less often. 242" Alternatively, this could be due to
increased use of TAVR for intermediate risk patients due to the expanding indications. Men with
aortic stenosis are in general younger and constitute a greater proportion of severe aortic stenosis

patients < 80 years of age.

In our study, we found higher in-hospital mortality in women compared with men (2.7% vs.
2.3%, p =.002), and 13% excess risk of in-hospital mortality among women despite adjusting for
baseline differences. In contrast, prior studies have demonstrated conflicting results with some
showing excess 30-day mortality while most others demonstrated similar in-hospital and 30-day
mortality for women. 728 2230 Notably, most of these studies demonstrate numerically higher
mortality in women, albeit statistically non-significant. In the analysis by Chandrasekhar et al.
from the TVT registry, & the in-hospital mortality in women was 5.6% versus 4.3% in men

p=u. anaina - stu Yy Dy DOS 1 etal, the In- osplta morta |ty|n women
(p=0.2996) and in a NIS (2012-14) study by Doshi et al, ° the in-hospital lity i

12

120z Aeniga4 g uo 1senb Aq z60G€19/Z 1 0geob/oaoblya/ee0L 01 /10p/a01e-20uBApe/020b[ys/w oo dno-ojwapeoe//:sdyy woly papeojumoq



was 4.5% versus 3.9% in men (p=0.15). In a more recent study by Vlastra et al. 3 on data from
the Cerebrovascular EveNts in patients undergoing TranscathetER aortic valve implantation with
balloon-expandable valves versus self-expandable valves (CENTER) -collaboration, in-hospital
mortality was 5.2% in women compared to 4.6% in men (p=0.14). The directionality of all these
studies is consistent and lends support to our finding of a modest excess risk of in-hospital
mortality among women undergoing TAVR. A number of potential reasons likely contribute to
the higher in-hospital mortality in women including a greater Society of Thoracic Surgery Risk
(STS) score, despite a lower prevalence of coronary artery disease or diabetes mellitus, greater
use of nonfemoral access, higher rates of vascular and bleeding complications and higher rates of

conversion to open surgery for complications, such as annular rupture. 3t

Despite the early increase in mortality, data from randomized studies and registries clearly
demonstrate that long term mortality is lower in women. 893! This has been attributed to a
lower burden of comorbidity, lower rate of peri-valvular leak (particularly with the older balloon
expandable valves), and better adaptive mechanisms in women. 32 Longitudinal data is not
available in the NRD dataset and we could not confirm these long-term favorable outcomes in
women. Despite this, we observed a consistent improvement in the in-hospital mortality rate
during the study period which is consistent with other studies across different patient

populations. 3334

In our study, both length of stay (LOS) and inflation-adjusted hospital cost during the index
hospitalization were higher in women, as compared with men (4.4 days vs. 3.9 days and $50,658
vs. $49,492; both p <.001). Similar to our findings, previous analysis by Doshi et al. reported
modestly high LOS and in-hospital costs in women, as compared with men (8.3 days vs 7.7 days,

p =0.0007 and $52,515 vs $50,789, p = 0.40), from the National Inpatient Sample (NIS)
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database among those who underwent TAVR between 2012-2014. 1% While this is slightly
higher than in our study, our observation years were more recent and a number of potential
reasons could explain the decreasing LOS and in-hospital costs in both genders, including
increasing utility of local anesthesia, moderate/conscious sedation, and smaller sheath size
during TAVR procedure which is associated with reduction in periprocedural complications,
intensive care unit stay and mortality. > 3¢ Nevertheless, both LOS and in-hospital costs during
the index hospitalization were significantly higher in women, as compared with men, which can
be explained by higher rates of peri-procedural complications especially stroke/TIA, bleeding,

and vascular complications in women as compared with men. 8931

In our study, all-cause 90-day readmission rates after TAVR were higher in women compared
with men (25.1% vs. 24.1%; p = .012). After adjusting for demographic and clinical
characteristics, women had greater adjusted odds of 90-day readmission compared to men
(adjusted OR: 1.09, 95% CI: 1.05-1.14, p <.001). There is limited data on rates of 90-day
readmissions in TAVR patients. Previously, Wang et al. 3’ reported a 90-day readmission rate of
27% in =~ 9000 patients who received TAVR between 2011-2015. While this is slightly higher
than in our study, our observation years are more recent, extending through 2017 and consistent
with the continually improving trend noted across mortality, and readmissions in our study. In a
recent analysis of NRD, Tripati et al. ® reported a 90-day readmission rate of 22% in = 73,000
patients who underwent TAVR between 2016-2017. This slightly lower rate of readmissions
compared to our study is expected as Tripati et al. limited their analyses to the two most recent
years. While their study also identified age and comorbidity score to be predictors of
readmission, female gender was not found to be a significant predictor in their analysis. We

suspect that this could be due the significant difference in sample size between the studies and
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the relatively smaller difference noted in 2016 which was not sustained in 2017. Our study
provides information on trends in readmission rates across a longer time frame and gender
specific causes of readmission which are important to formulate gender specific strategies to

improve readmission rates.

Despite the modestly higher readmission rates in women, we found consistent improving trend in

in-hospital mortality and 90-day readmissions after TAVR in both genders. A number of
potential reasons can explain this improving trend including improvements in TAVR techniques,
operator experience and efforts such as Bundled Payments for Care Improvement (BPCI) which
are designed to implement strategies to reduce expenditure, improve the quality of care for
Medicare beneficiaries and mitigate the economic impact of TAVR due to growth in procedural
indications. 3 Additionally, The BPCI Advanced, an innovative model of the Centers for
Medicare & Medicaid Services (CMS) recently issued policy changes with splitting
percutaneous coronary intervention (PCI) bundle from the TAVR bundle, and excluding costs
involved with the cardiac rehabilitation from the TAVR. % Nevertheless, persistent higher
readmissions in women, as identified in this study, indicate the need for close outpatient follow

up and other individualized strategies to reduce the readmission rates.
Study Limitations and Strengths:

Several design and data limitations should be considered in the interpretation of our findings.
First, this is a retrospective study using the NRD database which is primarily designed for
administrative purposes. Hence, coding accuracy can impact our findings and it is likely that
complications or cause for readmissions were not accurately captured. Second, detailed
procedural characteristics like access type, valve size, delivery device type, valve anatomy,

contrast volume used, post procedural medications are unavailable and residual bias is probable

15
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despite risk adjustment. Third, given the administrative nature of the database, we were unable to
obtain all the needed variables to report the Society of Thoracic Surgeons (STS) risk score and
EuroSCORE which are the commonly used measures of mortality and morbidity risk. Fourth, we
were unable to incorporate the hospitalizations from October 1st to December 31st of each year
which constituted about 29.5% of the hospitalization in the readmission analysis due the lack of
90-day follow-up across calendar years in the NRD. While there is potential for bias due this, we
believe that this is unlikely to impact the overall directionality of the findings given the very
large size of the study sample, and the fact that this quarter accounted for <1/3rd of the dataset.
More importantly, in a sensitivity analyses that stratified the study sample by discharge quarters,
we found that the gender differences were consistent across all three quarters in a calendar year
for readmission rates and across the four quarters for mortality. Fifth, given our inclusion criteria
of age >18 years, there is possibility that some of the hospitalizations included people with
congenital AS. However, 98% of our study sample was >60 years of age. Hence, the small
minority of young patients are unlikely to influence the findings of our study and our results may
not be applicable to these younger patients. Finally, we have reported on the data from 2012 to
2017, and results may be not be completely applicable to the most recent generation of devices.
Despite these limitations, NRD database is well validated with stringent data accuracy checks
and quality control. Our study has the power to capture mortality differences that are not evident
in smaller registries and trials due to it large size. Finally, data is ethnically and geographically
diverse, includes a wide variety of centers and operators and likely much more representative of

real-world practice and outcomes.

Conclusion:
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In our analysis of 171,361 hospitalizations for TAVR between 2012 and 2017, women had
modestly higher in-hospital mortality and 90-day readmission rates, as compared with men.
However, there was a steady decrease in the in-hospital mortality rate and readmissions for both
genders during this period. Despite the modest differences, given the expansion of TAVR to low-
risk patients, identifying the reasons and mechanisms for gender differences in outcomes and
incorporating gender specific preventive strategies should remain a focus in current and future

research.

Supplementary Data:

Online Table S1: International Classification of Diseases-9th Edition-Clinical Modification

(ICD-9-CM) and International Classification of Diseases-10th Edition-Clinical Modification

(ICD-10-CM) diagnosis and procedure codes

Online Table S2: Adjusted model for in-hospital mortality following TAVR

Online Table S3: Adjusted model for all-cause 90-day readmission following TAVR
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Table

Table 1. Demographic and clinical characteristics stratified by biological sex

Female Male
(n=79,722) (n=91,639) i
Age 81.1+0.1 80.0+0.1 <.001
18-64 41 5.4
65-79 30.1 34.3 <.001
80+ 65.8 60.2
Primary Payer
Medicare 93.3 89.7
Private 4.7 6.5 <.001
Other 2.0 3.7
Facility Location/Teaching Status
Metropolitan Non-teaching 10.2 10.1
Metropolitan Teaching 88.8 89.1 0.156
Non-metropolitan 1.0 0.9
Comorbidities
Elixhauser Comorbidity Score for In- <.001
6.4+0.2 74+0.1
hospital death
Elixhauser Comorbidity Score for <.001
17.8+0.2 19.4+0.2
Readmission
Hypertension 62.4 61.0 0.002
Diabetes 20.7 23.2 <.001

Coronary Arterial Disease 61.8 78.4 <.001
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Atrial Fibrillation
Congestive Heart Failure
Cirrhosis

Hemodialysis

Renal Failure

Chronic Obstructive Pulmonary Disease

Acute Myocardial Infarction

Sick Sinus Syndrome

Previous Stroke/Transient Ischemic
Attack

Prior revascularization

Prior CABG/Valve surgery
Obstructive Sleep Apnea

Tobacco Use

Malnourished

40.9

4.4

24

3.1

30.1

31.1

2.6

3.3

11.6

7.8%

12.7%

10.3

18.7

4.0

44.2

4.2

3.1

4.2

39.1

31.0

3.2

3.2

11.7

10.2%

30.4%

16.6

31.7

3.4

0.001

0.197

<.001

<.001

<.001

0.889

<.001

0.412

0.898

<0.001

<0.001

<.001

<.001

<.001

Note. Data presented as mean + standard error or percent.

CABG - Coronary artery bypass grafting
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Table 2. Disease-specific 90-day readmission rates following TAVR

Female Male
(n=55,791) (n=64,989) P
All-Cause 90-day Readmission 14,019 (25.1) 15,692 (24.1) 0.012
APR-DRG at Readmission
Heart Failure 17.7 17.5 0.709
Sepsis 5.2 6.5 0.002
Pacemaker w/o Heart Failure or Shock 3.7 4.1 0.380
Arrhythmia 4.5 3.5 0.003
Gastrointestinal Hemorrhage 2.7 2.5 0.384
Pneumonia 2.3 2.6 0.203
Anemia 2.4 1.7 0.004
Post-operative Infection 1.3 1.2 0.601
Digestive System 1.6 1.7 0.718
Cerebrovascular Accident w/ Infarction 2.4 1.8 0.042
Urinary Tract Infection 2.3 1.4 <.001
Other Complication 1.2 0.9 0.059
PE/Respiratory Failure 1.5 1.2 0.114
Chronic Obstructive Pulmonary Disease 1.9 1.6 0.191
Peripheral Vascular Disease 1.1 1.0 0.694

Note. Denominator for APR-DRG at readmission is the total number of within-sex readmissions.
APR-DRG - All Patients Refined Diagnosis Related Groups

PE — Pulmonary Embolism
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TAVR — Transcatheter Aortic Valve Replacement
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Figure

Figure Legends:

Figure 1. Study flow diagram showing inclusion and exclusion criteria. NRD = National

Readmission Database, TAVR = Transcatheter Aortic Valve Replacement.

€C_ %

n” represents weighed estimate.

Actual TAVR hospitalizations of 89,495 yielding a weighted estimate of 171,452.

Figure 2. (a) Trend in hospitalizations that included Transcatheter Aortic Valve Replacement
(TAVR) stratified by females or males. Values are presented per 100,000 US adult population
within the respective biological sex. (b) Trend in the unadjusted mortality rate after Transcatheter
Aortic Valve replacement (TAVR) stratified by females or males. In both figures, error bars
represent 95% confidence intervals. (c) Trend in readmission rates for hospitalizations that
included Transcatheter Aortic Valve Replacement (TAVR) stratified by females or males for 90-

day readmission rate. Error bars represent 95% confidence intervals.
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Figure

Hospitalizations in NRD
between 2012 and 2017
(N = 214,476,494)

l

TAVR Procedurc
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Figure

Figure 2
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