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The impact of gender on management and early outcomes after transcatheter aortic valve
implantation (TAVI) in the setting of newer generation transcatheter heart valves (THVs)
is not well known. We evaluated gender-specific differences on clinical management and
in-hospital outcomes in adults who underwent TAVI with newer generation THVs. The
study population included 298 consecutive patients who underwent TAVI and received a
newer generation THV (Sapien 3 [Edwards Lifesciences, Irvine, California] or Corevalve
Evolut R or Evolut Pro [Medtronic, Minneapolis, Minnesota]) from December 2015 to
June 2018 at an academic tertiary medical center. Of the 298 patients, 154 (52%) were
men and 144 (48%) were women. Compared with men, women were older, had lower
serum creatinine, higher left ventricular ejection fraction, and lower rates of multiple co-
morbidities, including previous coronary artery bypass graft surgery, previous myocar-
dial infarction, and atrial fibrillation. Women were noted to have smaller aortic annular
area and perimeter and underwent implantation of smaller THVs than men. At the time
of discharge, women were more frequently prescribed a P2Y12 inhibitor (primarily clopi-
dogrel) and less frequently prescribed oral anticoagulation (namely warfarin). Hospital
length of stay and in-hospital rates of mortality, disabling stroke, and pacemaker were
similar in men and women. In conclusion, in this observational prospective study of adults
who underwent TAVI with newer generation THVs, while gender-related disparities in
clinical presentation and procedural management were observed, no significant difference
in clinical outcomes were noted in men and women. Further studies examining gender-
related differences in procedural and postprocedural care after TAVI in the contempo-
rary era are warranted to better understand and optimize clinical outcomes in both men

and women. Published by Elsevier Inc. (Am J Cardiol 2019;123:1489—-1493)

Transcatheter aortic valve implantation (TAVI) has
become the standard of care to treat patients with severe
symptomatic aortic stenosis who are high or prohibitive
risk for surgical aortic valve replacement.' ~ The contem-
porary era of TAVI has introduced more frequent use of
periprocedural conscious sedation, the inclusion of patients
of intermediate surgical risk, and newer generation trans-
catheter heart valves (THVs) with smaller sheath size, less
frequent paravalular regurgitation, and ability for valve
retrievability (in the case of self-expanding valves). While
gender-specific differences in outcomes after TAVI have
been reported, disparities in procedural management and
outcomes in men and women in the era of newer THVs
have not been well studied. With women representing
approximately half of the population who underwent TAVI
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in the United States,” it is of high importance to investigate
their risk profile, management, and outcomes to provide
further optimization of care. Accordingly, we evaluated
gender-specific differences in procedural management and
clinical outcomes in adults who underwent TAVI with
newer generation THVs at an academic tertiary medical
center.

Methods

We conducted a prospective cohort study examining dif-
ferences in outcomes in men and women who underwent
TAVI at an academic tertiary medical center. All adults
(age >18 years) with severe symptomatic aortic stenosis
and/or failure of a bioprosthetic valve and who underwent
TAVI with a newer generation THV (Sapien 3 valve
[Edwards Life Sciences, Irvine, California] or Corevalve
Evolut R or Evolut Pro [Medtronic, Minneapolis, Minne-
sota]) at Stony Brook University Medical Center from
December 2015 to June 2018 were included in this study.
The demographic and baseline medical history data
extracted included age, gender, weight, height, body mass
index, previous coronary artery bypass graft surgery
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(CABG), previous myocardial infarction, previous aortic
valve replacement, previous balloon aortic valvuloplasty,
previous mitral valve surgery, previous pacemaker/defibril-
lator, atrial fibrillation (AF), chronic obstructive pulmonary
disease (COPD), obstructive sleep apnea, previous stroke/
transient ischemic attack, carotid disease, peripheral arterial
disease, and diabetes mellitus.

Clinical data extracted included echocardiographic data
(e.g., aortic valve area and index, left ventricular ejection
fraction [LVEF]), gated computed tomography angiogra-
phy data (e.g., aortic annulus area and perimeter), proce-
dural information (e.g., the use of conscious sedation,
transfemoral access, predilatation, transcatheter valve type
and size, and postdilatation), and discharge data (e.g., dis-
charge prescriptions for antiplatelet and oral anticoagulants
[OAC], discharge location, length of stay [LOS] [admission
to discharge, TAVI procedure to discharge], and in-hospital
outcomes [all-cause mortality, disabling stroke, and new
pacemaker]). This study was approved by our Institutional
Review Board. A waiver of consent to use data prospec-
tively was obtained for all patients.

Categorical variables were presented as percentages and
compared with the chi-squared test or Fisher’s exact test, if
applicable. Continuous variables were presented as means
=+ standard deviation and compared using student’s t-test.
Multivariable logistic regression was utilized to determine
the association between gender and oral anticoagulation at
hospital discharge. Predictors for the logistic regression
were selected based on previous clinical data and statistical
significance in the univariate analysis (p <0.1) and included
gender, age, AF, previous aortic valve replacement, previ-
ous mitral valve surgery, previous pacemaker/defibrillator
and THV size. SPSS version 23.0 (SPSS, Inc. Chicago, Illi-
nois) was used for data analysis and a 2-tailed p value of
0.05 was regarded as statistically significant.

Results

The study population included 298 consecutive patients
who underwent TAVI and received a contemporary valve
(Sapien 3 [Edwards Lifesciences, Irvine, California] or
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Table 1

Baseline

Variable Men Women P
(n=154) (n=144) value

Age (years) 79+9 81£8 0.020

Weight (kg) 86 £ 16 74 £21 <0.001

174 +£0.07 1.58 +£0.07 <0.001
28.14£54 290478 0271
15+13 1.0+04 <0.001
46 (29.9%) 12 (8.3%) <0.001
47 (30.5%) 24 (16.7%)  0.005

Height (meters)

Body mass index (kg/m?)

Serum creatinine (mg/dl)

Prior coronary artery bypass grafting
Prior myocardial infarction

Prior aortic valve replacement 7 (4.5%) 6 (4.2%) 0.873
Prior balloon aortic valvuloplasty 53.3%) 4 (2.8%) 1.000
Prior mitral valve surgery 3(1.9%) 7 (4.9%) 0.206

Prior pacemaker/defibrillator 20 (13.0%) 18 (12.5%)  0.900
Atrial fibrillation 69 (44.8%) 39 (27.1%)  0.001
Chronic obstructive pulmonary disease 40 (26.0%) 22 (15.3%)  0.023
Obstructive sleep apnea 15(09.7%) 10 (6.9%) 0.384
Prior stroke/transient ischemic attack 22 (14.3%) 24 (16.7%)  0.570
Carotid disease 45 (29.2%) 24 (16.7%) 0.010
Peripheral arterial disease 14 (9.1%) 10 (6.9%) 0.496
Diabetes mellitus 67 (43.5%) 49 (34.3%) 0.103

Corevalve Evolut R or Evolut Pro [Medtronic, Minneapo-
lis, Minnesota]) from December 2015 to June 2018 at
an academic tertiary medical center. Of the 298 patients,
154 (52%) were men and 144 (48%) were women. Table 1
highlights the baseline medical history. Compared with
their male counterparts, women were older, had lower
serum creatinine, and lower rates of previous CABG, previ-
ous myocardial infarction, AF, chronic obstructive pulmo-
nary disease, and carotid disease. Women were noted to
have smaller aortic valve area (0.70 vs 0.77 cm?, p=0.005),
higher LVEF (59% vs 53%, p=0.001), and smaller aortic
annular area and perimeter on gated computed tomography
angiography (Figure 1A and B). Table 2 presents the proce-
dural management of men and women who underwent
TAVI. Women more often underwent implantation of
smaller THVs than men. Of note, there were no men
who received a 20-mm THV and no women who received a
34-mm THV. At the time of discharge, women were more
frequently prescribed a P2Y12 inhibitor (primarily
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Figure 1. Differences in aortic annulus area (A) and perimeter (B) in men and women who underwent transcatheter aortic valve implantation.
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Table 2

Procedural Information

Variable Men Women P
(n=154) (n=144) value

Conscious sedation 128 (83.1%) 106 (74.1%) 0.058

Transfemoral access 153 (99.4%) 144 (100.0%) 1.000

Predilatation 116 (75.3%) 107 (74.3%) 0.839
Transcatheter valve type 0.655
Edwards Sapien 3 122 (79.2%) 111 (77.1%)
Medtronic Evolut R/PRO 32 (20.8%) 33 (22.9%)
Transcatheter valve size (mm) <0.001
20 0 (0%) 15 (10.4%)
23 14 (9.1%) 79 (54.9%)
26 80 (51.9%) 38 (26.4%)
29 52 (33.8%) 12 (8.3%)
34 8(5.2%) 0 (0%)
Postdilatation 9 (5.8%) 4 (2.8%) 0.260

clopidogrel) and less frequently prescribed OAC (namely
warfarin; Figure 2). In-hospital outcomes after TAVI are
shown in Figure 3. Rates of in-hospital outcomes were sim-
ilar in men and women. Median LOS in men and women
did not differ from admission to discharge (3 vs 3 days,
p=0.336) and procedure to discharge (2 vs 2 days,
p=0.347). Men and women were similarly likely to be dis-
charged to a skilled nursing facility (15% vs 21%,
p=0.305).

In multivariable analysis, female gender was not inde-
pendently associated with lower rates of OAC (odds ratio
[OR] 0.86, 95% confidence interval [CI] 0.38—1.92] at dis-
charge. Predictors of OAC included AF (OR 26.53, 95%CI
12.76—55.14) and previous mitral valve surgery (OR 6.88,
95%ClI 1.04—45.63).

Discussion

Several findings are noteworthy in this contemporary
observational study of adults who underwent TAVI with
newer generation THVs. First, women were older with
higher LVEF and fewer co-morbidities. Second, women
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Figure 3. Rates of in-hospital outcomes in men and women who under-

went transcatheter aortic valve implantation.

had smaller aortic annuli and underwent TAVI with smaller
THVs. Third, gender disparities in antiplatelet and antith-
rombotic management after TAVI were observed, specifi-
cally, women were more likely to be prescribed clopidogrel
and less likely to be prescribed warfarin due to lower rates
of AF in women. Finally, no significant gender-specific dif-
ferences were found in postprocedural outcomes including
all-cause mortality, disabling stroke, new pacemaker,
and LOS.

Several studies have confirmed that women who under-
went TAVI are older with fewer co-morbidities and higher
LVEF.”"?' The smaller aortic annuli and implantation of
smaller valves in women that we observed are consistent
with findings in the literature.”'*'*'*~171929 1n an analy-
sis of 23,652 patients from the national data of the Society
of Thoracic Surgeons/American College of Cardiology
Transcatheter Valve Therapy (STS/ACC TVT) Registry,
Chandrasekhar et al'® noted that compared with men,
women more frequently received 23-mm THVs (65% vs
12%) and less frequently received 29-mm (5% vs 13%) and
31-mm THVs (0.7% vs 8%; p <0.0001).

Few studies to date have examined gender-related differ-
ences in the management after TAVI with newer THVs.
Chandrasekhar et al'> demonstrated that compared with
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Figure 2. Differences in antiplatelet and anticoagulant medications received upon hospital discharge in men and women.
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women, men were more commonly prescribed aspirin
(88.7% vs 87.1%, p=0.0028), P2Y12 inhibitors (63.8% vs
62.0%, p =0.0205), and dual antiplatelet therapy (57.4% vs
55.1%, p=10.0001), which was attributed to higher rates of
previous CABG in men. Interestingly, no significant differ-
ences were found in the use of warfarin (25.0% vs 25.5%,
p =0.4880) or other OAC between men and women despite
higher rates of AF in men, although a more frequent use of
a P2Y12 inhibitor and oral anticoagulant combination was
documented in men (9.1% vs 7.4%, p <0.0001)."

Several studies have also documented no differences in
post-TAVI outcomes between men and women, including
all-cause m01rtality,10’12’15 17 stroke,9_12’15 1718 and new pace-
maker.”'""'>!”"¥ ‘Data from the Society of Thoracic Sur-
geons/American College of Cardiology Transcatheter Valve
Therapy registry'” noted no differences in in-hospital mortal-
ity or stroke (adjusted OR 0.93, 95%CI 0.76—1.13), in-hospi-
tal mortality (adjusted OR 0.89, 0.71—1.11), or conduction
disturbance (adjusted OR 1.08, 95%CI 0.88—1.32). A retro-
spective study by Gaglia et al’ reported that female gender
was not independently associated with 30-day mortality, but
was associated with improved survival at 1 year (hazard ratio
0.57, 95% CI 0.36—0.90). Furthermore, our study did not
observe gender-related differences regarding hospital LOS
after TAVI, consistent with previous literature.' '

Our study had a number of limitations. First, our findings
are based on observational data, which was internally vali-
dated, but not centrally adjudicated. Second, the majority
of the devices implanted during the study period were bal-
loon-expandable in nature and nearly all cases were transfe-
moral approach. Third, we did not examine for differences
in outcomes according to TAVI time period. Finally, our
study was limited to in-hospital outcomes.

In conclusion, in this observational study of adults who
underwent TAVI with newer generation THVs, gender-
related disparities in procedural and postprocedural man-
agement were observed, but gender was not associated with
differences in clinical outcomes.
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