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ranscatheter structural heart disease (SHD)

interventions have been increasingly performed

in the past decade, with growing evidence dem-

onstrating their safety and efficacy in patients
with valvular and nonvalvular SHD.'® There is a growing
interest in assessing the clinical outcomes of cutting-edge
technologies in women and understanding the differ-
ences as well as the factors that would impact women
undergoing these transcatheter therapies.® This article
highlights the current data in commonly performed
structural heart interventions, including transcatheter
aortic valve replacement (TAVR), transcatheter edge-to-
edge repair (TEER) using the MitraClip device (Abbott),
and left atrial appendage occlusion (LAAQ). The impor-
tance of increasing the representation of women in ran-
domized clinical trials is also discussed.

SEX-SPECIFIC DIFFERENCES IN PATIENTS
UNDERGOING TAVR

TAVR has become the most commonly performed
transcatheter SHD intervention in the current era as
a result of multiple trials in the past few years dem-
onstrating its safety and efficacy across the entire
spectrum of severe symptomatic aortic stenosis (AS)
irrespective of surgical risk.”® TAVR has changed the
paradigm of management for patients with AS."?

Several registries and meta-analyses have evaluated
the sex-specific outcomes in patients undergoing TAVR
(see The Clinical Profile and Outcomes of TAVR in Women
sidebar ).>> An analysis of the TVT registry from 2011

THE CLINICAL PROFILE
AND OUTCOMES OF
TAVR IN WOMEN
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Higher risk of minor stroke
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to 2014, which included 23,652 patients (49.9% were
women), showed that women undergoing TAVR were
older, had higher rates of chronic kidney disease and por-
celain aorta, and higher Society of Thoracic Surgery (STS)
scores compared with men.? Women also had higher
rates of vascular complications and bleeding, consistent
with published literature in other percutaneous proce-
dures.® However, women had lower all-cause mortality
at 1 year compared with men (21.3% vs 24.5%; P < .001).2

VOL.17, NO. 1 JANUARY/FEBRUARY 2023 CARDIAC INTERVENTIONS TODAY 29



WOMEN'S

HEART HEALTH

SUMMARY OF TEER
OUTCOMES IN WOMEN
WITH THE MITRACLIP
DEVICE
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These findings were similar to CENTER, another large
global database, which included 12,381 patients (58%
were women) from 2007 to 2018 and demonstrated that
women had higher rates of hypertension, chronic kidney
disease, and were at increased risk for life-threatening

or major bleeding However, the rates of stroke and all-
cause mortality were similar between women and men
at 30 days.? The Gulf TAVR registry, which included
795 patients (44% were women) from 2017 to 2019,
showed that after TAVR, although women had higher
rates of hospitalization due to cardiac causes, including
myocardial infarction, the rate of mortality was lower in
women compared with men (4.3% vs 6.3%).* The WIN-
TAVI registry was a prospective observational registry
across 18 sites in Europe and one site in the United States
that included 1,019 intermediate- to high-risk women
who underwent TAVR for significant AS between January
2013 and December 2015. Women had low rates of
mortality (12.5%) and stroke (2.2%) at 1 year, with the
EuroSCORE |, baseline atrial fibrillation (AF), and prior
percutaneous coronary intervention found as indepen-
dent predictors of 1-year death or stroke.> Collectively,
these findings support that although women had higher
rates of short-term complications after TAVR, they had
lower rates of mortality at 1 year. The analysis of sex dif-
ferences in the PARTNER |1 S3 trial of high- and interme-
diate-risk cohorts showed no significant differences in sur-
vival or major strokes between the sexes but a higher rate
of minor strokes and vascular complications in females.”

Higher periprocedural stroke and bleeding
rates

Similar short- and long-term mortality and
heart failure hospitalization

SEX-SPECIFIC DIFFERENCES IN PATIENTS
UNDERGOING TEER

TEER of the mitral valve using the MitraClip device
has been increasingly performed for both primary and
secondary mitral regurgitation (MR) based on the

THE CLINICAL PROFILE
AND OUTCOMES OF
LAAO DEVICES IN
WOMEN
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Higher periprocedural complications “effusion
and bleeding”

o

Similar procedural success and survival
at 2 years

\!v
B X e

II\

results of the EVEREST Il and COAPT trials, respec-
tively.2? The result of these trials were reflected in the
American College of Cardiology guidelines for the
management of valvular heart disease guidelines.® '
Based on the EVEREST Il trial, the guidelines gave TEER
a class lla recommendation for severe primary MR in
patients at prohibitive or high surgical risk with fea-
sible anatomy as long as the life expectancy is at least
1 year.81° Similarly, based on the results of the COAPT
trial, the guidelines gave TEER a class lla recommenda-
tion for patients with symptomatic cardiomyopathy
and chronic severe secondary MR despite optimal
guideline-directed medical therapy.®

Several studies evaluated the sex-specific differ-
ences in patients undergoing TEER using the MitraClip
device.”""? In a meta-analysis of 11 studies, there were
no differences in the rates of procedural success, short-
and long-term mortality, and heart failure hospitaliza-
tion at 12 months between men and women. However,
women had higher rates of periprocedural stroke and
bleeding. The higher rate of stroke in women could be
attributed to the fact that women included in the anal-
ysis were older and women are at higher risk of atrial
arrhythmias, including AF. Additionally, women had
higher rates of bleeding, which could be explained by
their lower body weight and older age. Women derive
benefit from these interventions and have comparable
favorable survival outcomes to men after undergoing
these procedures, and as such, recognizing that these
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TABLE 1. FEMALE REPRESENTATION IN RANDOMIZED
TRIALS FOR SHD

Study SHD Intervention Percentage
of Females

PARTNER I'® TAVR (Sapien*) 422

PARTNER IIA"® TAVR (Sapien*) 46

PARTNER 32 TAVR (Sapien*) 325

CoreValve US Pivotal e

High-Risk? TAVR (CoreValve!)/SAVR | 42.1/45.2

COAPT® TEER (MitraClip) 334

EVEREST IF° TEER (MitraClip) 38

PROTECT AF® LAAO (Watchman) 29.6

PREVAIL* LAAO (Watchman) 323

Amulet IDE® LAAO (Amulet) 399

Abbreviations: IDE, investigational device exemption; LAAQ, left atrial ap-

pendage occlusion; SAVR, surgical aortic valve repair; SHD, structural heart

disease; TAVR, transcatheter aortic valve replacement; TEER, transcatheter

edge-to-edge repair.

*Edwards Lifesciences

fMedtronic

complications are more common in women is impor-
tant to mitigate these risks."" The Summary of TEER
Outcomes in Women With the MitraClip Device sidebar
summarizes the sex-specific differences in patients
undergoing TEER of the mitral valve using MitraClip.

SEX-SPECIFIC DIFFERENCES IN PATIENTS
UNDERGOING LAAO

The Watchman device (Boston Scientific
Corporation) was the first LAAO device to be approved
by the FDA in 2015 based on the results of the two
trials, PROTECT AF and PREVAIL.">' Both trials com-
pared the device to warfarin and showed that the
Watchman device was noninferior to warfarin for the
reduction in ischemic stroke in patients with nonval-
vular AF."3 Similarly, the Amplatzer Amulet (Abbott)
device was FDA approved in 2021 after the Amulet
investigational device exemption trial.”®

A few studies evaluated the sex-specific outcomes
in patients undergoing LAAQ devices (see The Clinical
Profile and Outcomes of LAAO Devices in Women side-
bar)."*" In an analysis from the NCDR LAAO registry,
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INCREASING
REPRESENTATION OF
WOMEN IN CLINICAL
TRIALS

Understanding differences in clinical profile
and outcomes

Utilize the differences to provide better and
equitable care

Innovate cutting-edge technologies for a more
inclusive population
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which included 49,357 patients undergoing LAAO
using the Watchman device (41.3% were women),
women were older and had higher rates of AF and prior
stroke.'® There was no difference in the rate of pro-
cedural success; however, women had higher rates of
periprocedural complications as compared with men,
including pericardial effusion (1.2% vs 0.5%) and major
bleeding (1.7% vs 0.8%).'® Another prospective study,
which included 1,088 patients (64.5% were women)
with AF undergoing LAAO using the Amulet device,
demonstrated no difference in the procedural success
or short- or long-term outcomes, including ischemic
stroke, systemic embolism, and cardiovascular death,
at 2 years between women and men." In addition, the
absolute risk reduction in ischemic stroke was numeri-
cally greater in women (from 7.6% to 2.1% per year)
compared with men (6.2% to 2.2% per year), suggest-
ing a greater benefit of the Amulet device for LAAO

in women. There was no difference in major bleeding
between women and men in this study."”

UNDERREPRESENTATION OF WOMEN IN
CLINICAL TRIALS

The representation of women in randomized clinical tri-
als remains relatively low. Table 1 summarizes female rep-
resentation in randomized clinical trials for SHD.8913-1518-21
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Although many of these conditions (AS and AF) are more
prevalent among older women as compared with men,
underrepresentation of women in landmark clinical tri-
als is important to highlight, as our clinical practice and
guidelines are based on these randomized trials, and
underrepresentation of women may mask the efficacy
and safety of these cutting-edge devices in women.
Underrepresentation of women in trials is due to
factors occurring at multiple levels, including referral
bias at the provider level, eligibility criteria and recruit-
ment process at the trial level, and logistical barriers
in participation and follow-up at the patient level. It is
worth mentioning that a recent study has revealed that
female-led clinical trials in AF resulted in greater female
enrollment.?2 This underscores the pivotal role that
women can play in SHD, with the goal of understanding
the clinical differences between men and women and
advocating for equity and equality in SHD care for all
patients, irrespective of sex (see the Benefits of Increasing
Representation of Women in Clinical Trials sidebar).

CONCLUSION

The innovations in SHD interventions have expo-
nentially evolved over the past decade, as cutting-edge
transcatheter therapies are being performed for both
valvular and nonvalvular heart disease. Although there
are differences in the clinical profiles and outcomes
of transcatheter therapies, these differences should
encourage us to understand the reasons behind these
differences, seek to increase enrollment of women in
trials involving these cutting-edge technologies, and
provide the best care for our patients. B
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