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Underdiagnosis, Under-Referral, and Undertreatment of Women With Aortic Stenosis (AS)

Women With Aortic Stenosis

Assessing the challenges of AS underdiagnosis and under-referral in women.

By Priscilla Wessly, MD, and Renuka Jain, MD

ortic stenosis (AS) stands as the leading type

of valvular heart disease, with a worldwide

prevalence of 12.4% in the general population.’

Notably, the incidence of AS increases with age,
indicating a growing risk in an aging population. Established
guidelines for the diagnosis and management of AS do not
incorporate sex-specific approaches in treatment despite
significant research demonstrating sex-based differences
in AS presentation, progression, and clinical outcomes.>*
Women with AS are underdiagnosed and under-referred, a
situation that not only delays critical interventions, such as
surgical or transcatheter aortic valve replacement (TAVR),
but also results in worse health outcomes for women.>¢
There are numerous factors that contribute to the under-
diagnosis and under-referral of AS in women.

CHALLENGES IN DIAGNOSIS

Women with severe AS have a distinctive patient
profile shaped by both physiologic and epidemiologic
factors. They tend to present at a later age with atypical
symptoms, advanced symptoms, and a higher functional
impairment compared with men.” Women are more likely
to present with New York Heart Association (NYHA)
class llI-1V heart failure symptoms and renal insufficiency.®
Despite presenting with more severe symptoms and a
higher NYHA class, women frequently underreport the
severity of their symptoms.® Given these factors, at pre-
sentation of the disease, women have higher rates of older
age and hypertension, greater renal insufficiency, and a
tendency toward frailty.'® Calculated Society of Thoracic
Surgeons (STS) scores are higher in women presenting for
treatment, indicating a more challenging surgical risk pro-
file and increased comorbid conditions." 213

Sex-based differences are evident in the anatomy, calcifi-
cation patterns, and fibrosis of patients with AS (Figure 1).
Studies have demonstrated that women exhibit distinct
patterns of calcification and fibrosis.'®' Although there is
a strong correlation between the hemodynamic severity
of AS and the aortic valve (AV) calcium load as measured
by multidetector computed tomography, research has
highlighted that women, when compared with men with

similar AS severity, present with a lower AV calcium load
even after indexing for body surface area and a smaller left
ventricular outflow tract.”® Further studies, such as that by
Simard et al, have shown that women are more likely to
have greater amounts of valvular fibrosis, localized in dense
connective tissue, than men with equivalent hemodynamic
AS severity and valve weight density.'® The extent of fibro-
sis correlated well with the amount of calcification in men
but not in women. Therefore, echocardiographic visualiza-
tion of calcium on the aortic valve will not correlate with
severity of AS in women to the same extent as in men.

Women also typically have smaller aortic annuli relative
to their body surface area.'®' In a study on AV replace-
ment for severe AS, women constituted 80% of patients
with an AV annulus diameter of < 21 mm.' Patients with
smaller aortic annuli have altered valve hemodynamics,
typically characterized by higher gradients and prosthesis-
patient mismatch (PPM). This mismatch often results in
ineffective regression of left ventricular hypertrophy. In
addition, these patients face an increased risk of develop-
ing congestive heart failure, diminished exercise capacity
and higher mortality rates. Additionally, small prosthesis
sizes exacerbate PPM, leading to high gradients that
elevate mechanical stress on the valve, potentially acceler-
ating structural valve deterioration."”?'

Using echocardiography, women also have been found
to have distinct hemodynamic profiles, which makes the
diagnosis of severe AS more difficult. Notably, women
have a higher incidence of paradoxical low-flow, low-
gradient AS with a preserved ejection fraction.?? This
subset of patients, characterized by smaller, hypertro-
phied left ventricles, presents with unique flow patterns
that lead to discordant values of mean gradient and AV
area, which can lead to an underdiagnosis of severe AS.
Despite having smaller AV areas, larger indexed AV areas,
and lower peak velocities and mean gradients than men,
women typically have lower stroke volumes, adjusted
for body size, compensated by a higher heart rate. The
utilization of a unified cutoff for low stroke volume
across both sexes in current guidelines fails to capture
these sex-specific differences, thereby contributing to the
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and less typical, leading to later-stage
diagnoses. The absence of sex-specif-
ic diagnostic standards further com-
plicates the accurate assessment of
AS severity in women, with societal
and clinical predispositions favoring
more conservative treatment paths.
This cautious approach is intensified
by the limited inclusion of women

in clinical trials, which hampers the
development of evidence-based rec-
ommendations tailored to their dis-
tinct needs. Historical observations
from the late 2000s revealed that
69% of patients with severe AS were
not referred for AV replacement,
with women accounting for 75% of
this demographic.”” The reluctance
to refer was mainly owing to presen-
tation with symptoms atypical of AS
or the presence of other significant
health conditions. By 2017, the per-
centage of women referred for AV

Figure 1. Unique characteristics of AS in women compared with men.

LV, left ventricular.

disproportionately high prevalence of low-flow AS with
preserved ejection fraction in women.

Sex also influences the pathophysiologic response of
the left ventricular myocardium to AS. Studies show that
women exhibit smaller left ventricular volume and mass
than men but develop more pronounced concentric left
ventricular hypertrophy and higher left ventricular ejection
fraction. Women more commonly demonstrate normal or
concentric remodeling.?> Notably, women with concentric
hypertrophy have a 60% higher risk of all-cause or cardio-
vascular mortality.>* Women present with a larger extracel-
lular volume fraction and similar late gadolinium enhance-
ment levels as compared to men. Women developed more
diffuse fibrosis than men independent of AS severity.? This
could serve as an indicator for earlier valve replacement in
women; however, further studies are needed.

For these reasons, AS severity is more frequently
underestimated in women, leading to delays in diag-
nosis. There is a critical need for sex-based diagnostic
approaches in AS management.?®

FACTORS THAT CONTRIBUTE TO UNDER-
REFERRAL

The underdiagnosis and under-referral of AS in women
stem from a complex interplay of clinical, diagnostic, and
systemic influences. Women'’s symptoms are often subtler
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replacement had only marginally
improved to 37%.°

The advent of TAVR introduced
a shift toward improving the sex-
based disparity in referrals, yet notable challenges remain.
Women now account for 36% to 54% of participants in
pivotal TAVR trials, with higher percentages in high- and
intermediate-risk groups.283* This persistent disparity
gives emphasis to the urgent need for enhanced referral
processes and the development of clinical protocols that
guarantee equitable treatment for women with AS. Such
initiatives are crucial to ensuring that women benefit
equally from the latest advancements in valve replace-
ment technologies, ultimately improving outcomes for
this underserved population.

Underdiagnosis and referral bias in AS have dire con-
sequences, affecting patient survival and quality of life by
causing delays in AV replacement, including TAVR. Delays
not only increase mortality but also lead to more frequent
emergency department visits and hospitalizations, thereby
inflating health care costs and significantly diminishing
patient quality of life.3%3” The risk of sudden cardiac death
in patients with asymptomatic severe AS is approximately
1% per year, escalating sharply upon symptom onset,
underscoring the need for prompt detection and manage-
ment.3¥%* The economic implications are profound, with
untreated severe AS leading to costly interventions and an
increased demand on health care resources. Sex-based dis-
parities also affect treatment outcomes, with women fac-
ing higher in-hospital mortality rates, more complications,
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Figure 2. Opportunities to improve diagnosis and referral patterns in women with AS.

and a more challenging recovery, highlighting the critical
need for early diagnosis and referral to reduce adverse out-
comes in AS, especially among high-risk groups.®3®

CLINICAL OUTCOMES WITH AORTIC VALVE
REPLACEMENT

There is a differential impact of sex on outcomes between
TAVR and surgical AV replacement. Women receiving sur-
gical AV replacement exhibit higher in-hospital mortality
rates than their male counterparts. Even after adjusting for
risk factors, women tend to experience more vascular com-
plications and require more blood transfusions. Additionally,
women are more likely to be discharged to a nursing home
or skilled nursing facility after AV replacement” In contrast,
with TAVR, outcomes such as 30-day device success, early
safety outcomes, permanent pacemaker implantation rates,
paravalvular leak, bleeding, and 1-year outcomes did not
significantly differ between sexes. However, meta-analyses
reveal that women, who make up 48.6% of TAVR recipients,
experience higher rates of vascular complications, bleeding
events, and strokes. Despite these challenges, they show
lower instances of significant moderate to severe paravalvu-
lar aortic regurgitation. These findings underscore the need
for further research and extended follow-up to fully under-
stand these trends. Remarkably, women displayed a survival
advantage over men in TAVR when adjustments were made
for baseline demographics, clinical factors, and valve type.
Despite the higher rates of complications, there was no dif-
ference in mortality between sexes.®°

The variances in outcomes observed between the sexes
after valve replacement can be partially attributed to the dif-
ferences in left ventricular reverse remodeling. Women tend
to show more concentric remodeling and hypertrophy,
accompanied by less myocardial fibrosis and superior systol-
ic function compared to men. After TAVR, women exhibit
more rapid and pronounced regression in left ventricular
mass and dimensions.*! Additionally, they experience more
significant reductions in left ventricular mass index. In con-
clusion, although women fare worse than men in surgical
AV replacement, they fare equally well with TAVR.

CONCLUSION

Despite a similar prevalence of AS in men and
women, women face distinct challenges, including
atypical clinical presentations, diagnostic complexities,
under-referral, and a higher risk of adverse outcomes.
These challenges are compounded by systemic biases
and a lack of representation in clinical research, leading
to a one-size-fits-all treatment approach that fails to
account for the unique physiologic and epidemiologic
characteristics of women with AS. Addressing these
issues through specific strategies such as recognition of
symptom and anatomic differences, establishing sex-
specific diagnostic thresholds, educating to overcome
gender bias, adjusting disease severity perception, and
increasing female enrollment in clinical trials is crucial
for the tailored, effective management of aortic stenosis
in women (Figure 2).
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Closing the sex-based gap in AS care is not just a mat-
ter of clinical urgency; it is a critical step toward achieving
equity in health care outcomes and enhancing the quality
of life for all patients with this debilitating condition. m
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