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EDITORIAL COMMENT

When Aortic Regurgitation Coexists

With Aortic Stenosis

An Extra Burden That Is Difficult to Bear*

Jenna Spears, MD,? Yousif Al-Saiegh, MD,? Sheldon Goldberg, MD

ortic stenosis (AS) is a common valvular dis-

ease (1). An estimated 3.2 million people

worldwide have severe AS (1). Severe AS
carries a poor prognosis and is associated with a mor-
tality rate of up to 50% within 3-5 years after symp-
tom onset if patients do not undergo valve
replacement (1). Aortic valve replacement is indicated
to improve symptoms, survival, and left ventricular
systolic function (2).

The management of severe aortic stenosis (AS)
changed dramatically after 2002 when the first
transcatheter aortic valve was implanted in an inop-
erable patient (3). Refinements in transcatheter aortic
valve replacement (TAVR) have expanded manage-
ment options for patients with severe symptomatic
AS, and TAVR is now indicated for patients at high,
intermediate, and, most recently, low surgical risk.
Surgical aortic valve replacement is currently indi-
cated in selected asymptomatic severe AS patients
(4). Despite advances in TAVR therapy, which have
expanded management options for severe AS pa-
tients, certain populations have not been well stud-
ied. One such population is patients with mixed
valvular disease. Patients with mixed valvular dis-
ease present both diagnostic and therapeutic chal-
lenges. The most recent guidelines lack specific
recommendations  for the  surveillance or
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management of these patients, except that they
should be managed in accordance with the predomi-
nant valvular lesion guidelines (2,4). There are
limited data on the natural history of mixed valvular
diseases such as coexisting AS and aortic regurgita-
tion (AR) (2). These patients were historically
excluded from major clinical studies. Thus, the
optimal timing and choice of intervention remain
unclear in this patient population (2).

In this issue of JACC: Asia, Ngiam et al (5) exam-
ined the natural history of a small number of patients
with moderate to severe AS with coexisting AR who
did not undergo valve replacement. The authors
identified the paucity of literature on the impact of
coexisting AR on AS and described clinical and he-
modynamic outcomes in this patient population (5).
This observational retrospective cohort study identi-
fied 1,188 consecutive medically managed patients
with moderate to severe AS and preserved left ven-
tricular ejection fraction (LVEF) from a single tertiary
center (5). Patients who underwent valve replace-
ment or with polyvalvular disease were excluded (5).
A cohort of 88 patients with moderate to severe AR
was compared with the remaining 1,100 patients with
isolated AS (5). Index clinical and echocardiographic
characteristics were compared between the 2 cohorts
(5). The 2 groups did not vary significantly in baseline
clinical characteristics (5). As expected, patients with
coexisting AR had significantly larger left ventricular
diastolic diameters, end-diastolic volume indices,
stroke volumes, and left ventricular mass and higher
mean aortic pressure gradients on their index echo-
cardiograms (5). Patients were followed for at least 3
years to evaluate the incidence of the composite
adverse outcome of all-cause mortality or admission
for congestive cardiac failure (5). The presence of at
least moderate coexisting AR was independently
associated with the composite adverse outcome,
compared with patients with isolated AS (5). Univar-
iate Cox regression analysis was used to examine
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whether clinical and echocardiographic parameters
were associated with the adverse outcome (5). Older
age, male sex, ischemic heart disease, smaller aortic
valve area, larger left atrial diameters and reduced
LVEF were some of the parameters associated with
adverse outcomes (5). The presence of coexisting AR
remained independently associated with the adverse
outcome (hazard ratio [HR]: 1.36) after multivariable
Cox regression analysis adjusted for age, aortic valve
area, LVEF, and year of echocardiographic study (5). A
subgroup cohort of 88 patients with coexisting AR,
and 88 patients with isolated AS was created by aortic
valve area matching (5). In that matched cohort,
coexisting AR remained independently associated
with an increased incidence of adverse clinical out-
comes (HR: 1.57) (5).

The results of this study are not unexpected, as
coexisting significant AS and AR lead to a deleterious
effect of combined pressure and volume overload of
the left ventricle. The increased afterload generated
by the stenotic aortic valve leads to concentric left
ventricular hypertrophy, reduced compliance and
diastolic dysfunction (2,5,6). The presence of coex-
isting AR results in added volume overload, which the
stiff left ventricle is unable to accommodate. This
excess volume contributes to both volume and pres-
sure overload, and patients have increased stroke
volumes, higher transaortic peak velocities, and
pressure gradients (2,5). Therefore, it is not surprising
that coexisting AS and AR have more pathologic
consequences than either valvular lesion and portend
a worse clinical outcome.

It is important to interpret the study’s results in the
context of its limitations. These limitations include a
relatively small population, the retrospective nature
of the study, a lack of matched cohorts, a heteroge-
neous population, and omission of the symptom
status of patients (5). The authors used multivariate
Cox regression analysis to control for several con-
founding variables, but they did not match their
initial cohorts and additional confounding variables
may have affected their results. The study focused on
medically managed patients with significant aortic
valve disease, an interesting and overlooked popu-
lation, given that aortic valve replacement is recom-
mended for many of these patients (2,5). This
included patients that were not procedural candi-
dates or who had declined valve replacement (5). By
selecting medically managed patients, the study
reported on a heterogeneous population that has
provided insights into the serious prognosis of
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patients with mixed aortic valve disease. The pres-
ence of symptoms is an important variable that has
prognostic and management implications, but
unfortunately, this variable was not addressed in the
present study. This is a major limitation of the study
and affects the generalizability of the study’s find-
ings. The authors discuss the index echocardio-
graphic differences between cohorts, which reflect
remodeling and hemodynamic changes from the
coexisting AR (5). It is not clear how far these patients
had progressed in the timeline of their disease at the
time of the index study. It would have been helpful to
note if patients were symptomatic with these
changes, and how these echocardiographic findings
would change over time.

Ngiam et al (5) identified a need for defining
the natural history and hemodynamic impact of
significant AS with coexisting AR. There is currently
low-level evidence guiding recommendations for
the timing of intervention for mixed AS and AR (4).
Current American College of Cardiology/American
Heart Association guidelines recommend aortic valve
replacement for symptomatic patients with combined
AS and AR and transaortic peak velocity of >4.0 m/s
or mean transvalvular gradient of 40 mm Hg (Level of
Evidence: B), and surgical aortic valve replacement
for asymptomatic patients with a peak velocity of
>4.0 m/s and LVEF <50% (Level of Evidence: C) (4).
Further studies characterizing a timeline of symptom
onset, clinical outcomes, and serial echocardio-
graphic changes are crucial to guide the timing of
optimal surveillance imaging and interventions in
these patients. Patients with AS and coexisting AR
may experience more rapid pathologic remodeling,
hemodynamic decompensation, and earlier debili-
tating symptoms as a result of their mixed valvular
disease (6). Similar to this study, other studies also
have shown that concomitant AR is an independent
predictor of adverse events in patients with signifi-
cant AS (5,7). Coexisting AR carries an increased risk
of rapid clinical deterioration, and the onset of
symptoms in these patients signifies a more advanced
deterioration in myocardial function than in patients
with isolated AS (6,7). Mixed aortic valve disease
likely needs to be treated earlier than isolated
valvular disease, as most patients with asymptomatic
moderate mixed aortic valvular disease rapidly
develop symptoms and progress to severe disease
(6,8). Pursuing an earlier intervention strategy may
be favorable in this patient population to prevent
irreversible remodeling and long-term consequences
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of left ventricular overload. It is also important to
consider that asymptomatic patient groups with
complex mixed valvular disease and high preopera-
tive surgical risk may become candidates for early
interventional management in the future as TAVR
continues to rapidly evolve and indications expand. It
may be that the added burden of aortic regurgitation
signals a more dire prognosis, which should lead to

JACC: ASIA, VOL. 1, NO. 1, 2021
JUNE 2021:112-4

FUNDING SUPPORT AND AUTHOR DISCLOSURES

The authors have reported that they have no relationships relevant to
the contents of this paper to disclose.

ADDRESS FOR CORRESPONDENCE: Dr Jenna Spears,
Department of Medicine, Pennsylvania Hospital, 800

more intense surveillance and earlier valve Spruce Street, Philadelphia, Pennsylvania 19107, USA.
replacement. E-mail: jenna.spears@pennmedicine.upenn.edu.
REFERENCES

1. de Sciscio P, Brubert J, de Sciscio M, Serrani M,
Stasiak J, Moggridge GD. Quantifying the shift
toward transcatheter aortic valve replacement in
low-risk patients: a meta-analysis. Circ Cardiovasc
Qual Outcomes 2017;10:e003287.

2. Nishimura RA, Otto CM, Bonow RO, et al. 2014
AHA/ACC guideline for the management of patients
with valvular heart disease: executive summary: A
report of the American College of Cardiology/Amer-
ican Heart Association Task Force on Practice
Guidelines. J Am Coll Cardiol 2014;63:2438-88.

3. Kourkoveli P, Spargias K, Hahalis G. TAVR in
2017—What we know? What to expect? J Geriatr
Cardiol 2018;15:55-60.

4. Otto CM, Nishimura RA, Bonow RO, et al. 2020
ACC/AHA guideline for the management of patients
with valvular heart disease: executive summary: a
report of the American College of Cardiology/
American Heart Association Joint Committee on
Clinical Practice Guidelines. Circulation 2021;143:
e35-71.

5. Ngiam JN, Chew N, Pramotedham T, et al.
Implications of coexisting aortic regurgitation in
patients with aortic stenosis. JACC: Asia 2021:
105-11.

6. Egbe AC, Poterucha JT, Warnes CA. Mixed
aortic valve disease: midterm outcome and pre-

dictors of adverse events. Eur Heart J 2016;37:
2671-8.

7. Honda S, Kitai T, Okada Y, et al. Impact of aortic
regurgitation on the prognosis of severe aortic
stenosis. Heart 2012;98:1591-4.

8. Rashedi N, Popovic ZB, Stewart WJ, Marwick T.
Outcomes of asymptomatic adults with combined
aortic stenosis and regurgitation. J Am Soc Echo-
cardiogr 2014;27:829-37.

KEY WORDS aortic regurgitation, aortic
stenosis, mixed valvular disease


mailto:jenna.spears@pennmedicine.upenn.edu
http://refhub.elsevier.com/S2772-3747(21)00066-1/sref1
http://refhub.elsevier.com/S2772-3747(21)00066-1/sref1
http://refhub.elsevier.com/S2772-3747(21)00066-1/sref1
http://refhub.elsevier.com/S2772-3747(21)00066-1/sref1
http://refhub.elsevier.com/S2772-3747(21)00066-1/sref1
http://refhub.elsevier.com/S2772-3747(21)00066-1/sref2
http://refhub.elsevier.com/S2772-3747(21)00066-1/sref2
http://refhub.elsevier.com/S2772-3747(21)00066-1/sref2
http://refhub.elsevier.com/S2772-3747(21)00066-1/sref2
http://refhub.elsevier.com/S2772-3747(21)00066-1/sref2
http://refhub.elsevier.com/S2772-3747(21)00066-1/sref2
http://refhub.elsevier.com/S2772-3747(21)00066-1/sref3
http://refhub.elsevier.com/S2772-3747(21)00066-1/sref3
http://refhub.elsevier.com/S2772-3747(21)00066-1/sref3
http://refhub.elsevier.com/S2772-3747(21)00066-1/sref4
http://refhub.elsevier.com/S2772-3747(21)00066-1/sref4
http://refhub.elsevier.com/S2772-3747(21)00066-1/sref4
http://refhub.elsevier.com/S2772-3747(21)00066-1/sref4
http://refhub.elsevier.com/S2772-3747(21)00066-1/sref4
http://refhub.elsevier.com/S2772-3747(21)00066-1/sref4
http://refhub.elsevier.com/S2772-3747(21)00066-1/sref4
http://refhub.elsevier.com/S2772-3747(21)00066-1/sref5
http://refhub.elsevier.com/S2772-3747(21)00066-1/sref5
http://refhub.elsevier.com/S2772-3747(21)00066-1/sref5
http://refhub.elsevier.com/S2772-3747(21)00066-1/sref5
http://refhub.elsevier.com/S2772-3747(21)00066-1/sref6
http://refhub.elsevier.com/S2772-3747(21)00066-1/sref6
http://refhub.elsevier.com/S2772-3747(21)00066-1/sref6
http://refhub.elsevier.com/S2772-3747(21)00066-1/sref6
http://refhub.elsevier.com/S2772-3747(21)00066-1/sref7
http://refhub.elsevier.com/S2772-3747(21)00066-1/sref7
http://refhub.elsevier.com/S2772-3747(21)00066-1/sref7
http://refhub.elsevier.com/S2772-3747(21)00066-1/sref8
http://refhub.elsevier.com/S2772-3747(21)00066-1/sref8
http://refhub.elsevier.com/S2772-3747(21)00066-1/sref8
http://refhub.elsevier.com/S2772-3747(21)00066-1/sref8

	When Aortic Regurgitation Coexists With Aortic Stenosis
	Funding Support and Author Disclosures
	References


