AN INTERVIEW WITH...

Rebecca T. Hahn, MD

Dr. Hahn shares insights from the SCOUT tricuspid regurgitation trial, various valvular

regurgitation guidelines, the formation of the interventional echocardiography subspecialty,

and much more.

As the National Principal
Investigator of the SCOUT trial,
can you discuss its findings and
their significance in the field?
What specific quantitative mea-
sures and imaging techniques
were used?

The SCOUT trial used the Trialign
device (Edwards Lifesciences, formerly Mitralign, Inc.),
which was the first transcatheter device for treatment
of severe, symptomatic, functional tricuspid regurgita-
tion (TR) to complete an early feasibility study in the
United States. The report of the 30-day results docu-
mented what most subsequent trials confirmed were the
unique baseline characteristics of these patients: a high
prevalence of women, multiple comorbidities including
liver and renal disease, and frequent previous left heart
surgery.! Importantly, the trial excluded patients with
significant pulmonary hypertension (systolic pulmonary
artery pressure > 60 mm Hg), left ventricular dysfunction
(ejection fraction < 35%), more than mild right ven-
tricular (RV) dysfunction, or RV dilatation. The trial also
excluded torrential TR by quantitative tricuspid effective
regurgitant orifice area (EROA) > 1.2 cm? and tricuspid
tethering distance > 8 mm at the time of enrollment.

The Trialign device successfully reduced TR severity
by an average quantitative EROA of -0.22 + 0.29 cm?

(ie, the equivalent of a full grade). However, the baseline
quantitative EROA was 0.85 + 0.22 cm? and the resulting
EROA was 0.63 + 0.29 cm?. Using the American Society
of Echocardiography’s TR severity grading scheme at the
time,> which remains unchanged in the newest updated
guidelines, TR was “severe” at baseline, as well as follow-
ing device implantation. The current grading schemes for
TR thus failed to take into account the delayed presen-
tation of these high-surgical-risk patients, and the “tor-
rential” nature of TR in the patients currently enrolling in
these trials. The SCOUT trial showed that the equivalent
quantitative reduction of a “grade” of TR was associated
with an increase in forward stroke volume and resulted
in significant improvements in quality-of-life measures.
The SCOUT trial was also the first to use multiple
methods of TR quantitation, including the proximal
isovelocity surface area (PISA) method, quantitative
Doppler method, and three-dimensional (3D) color
Doppler planimetry of the vena contracta area. The
study showed that the guideline-recommended quan-
titation of EROA by PISA underestimated the quantita-
tive EROA and that different cutoffs for these methods
may be appropriate. Based on the patients presenting
for treatment with these novel transcatheter devices, a
proposal was put forth to increase the grades to include
massive (already included in the European society
(Continued on page 87)

TABLE 1. PROPOSED EXPANSION OF THE “SEVERE" GRADE

Variable Mild Moderate Severe Very Severe or Torrential
Massive

VC (biplane) <3mm 3-6.9 mm 7-13mm 14-20 mm >2Imm

EROA (PISA) <20 mm? 20-39 mm? 40-59 mm? 60-79 mm? > 80 mm?

3D VCA or - - 75-94 mm? 95-114 mm? > 115 mm?

Quantitative EROA*

Abbreviations: 3D VCA, three-dimensional vena contracta area; EROA, effective regurgitant orifice area; PISA, proximal isovelocity surface area; VC, vena contracta.
*3D VCA and quantitative Doppler EROA cutoffs may be larger than PISA EROA.

Hahn RT, Zamorano JL. The need for a new tricuspid regurgitation grading scheme. Eur Heart J Cardiovasc Imaging. 2017;18:1342-1343, by permission of
European Society of Cardiology.
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guidelines®) as well as torrential (Table 1).° The cutoffs
for these grades were based on the ranges of values for
the current grades of mild or moderate.

Since the publication of the SCOUT trial and the
proposed new grading scheme, other trials have used
the extended grading scheme and have successfully
shown clinical improvement with other transcatheter
devices” and important differences in outcomes between
severe and torrential grades in natural history studies.?
The Trialign device has been acquired by Edwards
Lifesciences; however, there is no current plan to proceed
with further trial development for this successful thera-
py. This may be, in part, related to its early groundbreak-
ing findings of single-grade reductions resulting in signifi-
cant clinical benefit, as well as the use of novel methods
of quantitation, which since then have been validated in
other studies. In addition, its surgical predicate, the mod-
ified Kay procedure,? is infrequently used and perhaps
was not accepted as an adequate model for a transcath-
eter device like the Cardioband annular device (Edwards
Lifesciences).” Nonetheless, since the first early feasibility
study of the Mitralign device was published, other novel
devices are now in clinical trials, such as the TriCinch
percutaneous annuloplasty device (4Tech Cardio Ltd.),"
and the Forma repair system (Edwards Lifesciences),’!
which have no surgical predicate.

Besides the aforementioned novel findings, the SCOUT
trial focused attention on the role of imaging in the suc-
cessful implantation of these devices.“'> New imaging
planes (the deep esophageal level*) and reliance on pre-
viously underutilized transgastric views'® are required to
image the anteriorly-inferiorly positioned tricuspid valve.
In addition, advances in imaging including real-time,
3D, multiplanar imaging have significantly changed the
implantation of tricuspid valve devices.

Can you tell us about your work as Director
of the Echo Core Laboratory for the
Cardiovascular Research Foundation’s (CRF)
Clinical Trials Center and efforts to improve
the quality of clinical research?

I am currently the Chief Scientific Officer for the
Echocardiography Core Laboratory at the CRF. Core
laboratories are essential not only in ensuring expertise
and consistency during the assessment of safety and
efficacy endpoints for clinical trials,'*'> but they are also
frequently involved in trial design and conduct where
a reduction in measurement variability could result in
reduced sample sizes.'® The Echo Core Lab at CRF serves
as one of the core labs for the PARTNER trials as well as
that of nearly all the currently enrolling transcatheter TR
device trials. Comparisons of echocardiographic param-
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eters across trials'”"” could be made given the consistent
use of a single core lab. In addition, insight into the novel
methods for assessing TR severity'® may result in modifi-
cations to the current guidelines.

Why do you think that concomitant valve sur-
gery for TR has continued to be underutilized,
despite findings that intervention prevents
progressive disease?

The underutilization of concomitant TR intervention
at the time of left heart valve surgery can be attributed
to a number of issues': our limited guideline recommen-
dations for quantitation of TR severity, the underestima-
tion of TR severity under varying hemodynamic loads,?
the misconception that TR resolves following mitral
valve surgery,?"?? the overestimation of surgical risk when
concomitant tricuspid valve surgery is performed at the
time of mitral valve surgery,”>** and the underapprecia-
tion of benefits from RV remodeling and functional
improvement following correction of TR.2>% At least for
the first issue related to the underestimation of TR at the
time of surgery, investigators are currently testing the use
of concomitant tricuspid valve repair for less than severe
TR (NCT02675244). In this trial, concomitant tricuspid
repair will be performed in patients with moderate TR
by transthoracic echocardiography or less than moder-
ate TR with tricuspid annular dimension = 40 mm (index
=21 mm/m?) undergoing mitral valve surgery for degen-
erative mitral regurgitation. Because of the significant
variability of TR severity due to loading conditions, use
of annular size as a surrogate for severe TR makes sense
given the relationship of TR with annular size”’; however,
the use of a single linear diameter measurement fails to
take into account the complex 3D shape and dynamism
of the annulus.?®? Loss of tricuspid annular shape and
dynamic changes throughout the cardiac cycle are asso-
ciated with more severe TR.?

Do you foresee a time when guidelines in the
United States will recommend standalone
transcatheter tricuspid repair or replace-
ment? What level evidence would be needed
to change this, and in what time frame do you
think might this occur?

It is clear that the current guidelines (United States and
European) are far too limited, with only one class 1 indica-
tion for isolated tricuspid valve surgery. Because of these
limitations, referrals for operative correction of functional
TR is often delayed until intractable right heart failure
occurs, increasing the surgical risk and affecting long-term
outcomes. Transcatheter solutions may allow for a lower-
risk, effective therapy to be introduced initially in the high-
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risk population and move into the lower-risk population
over time, as we saw with the transcatheter aortic valve
replacement experience. Due to the long natural history
of the disease, however, studies on outcomes may need to
focus on soft endpoints such as rehospitalizations, func-
tional status, quality of life, or other secondary anatomic
or hemodynamic parameters that determine outcomes
(eg RV function and pulmonary artery pressures). The
first randomized trial of a transcatheter tricuspid valve
device has just been approved by the FDA. The primary
objective of the randomized TRILUMINATE pivotal trial is
to demonstrate the safety and effectiveness of the TriClip
device (Abbott Vascular) compared with medical therapy
in improving clinical outcomes in symptomatic patients
with severe TR, who are at intermediate or greater esti-
mated risk for mortality with tricuspid valve surgery
(NCT03904147). Given the 12-month endpoint and need
to randomize 700 patients, the trial will not likely be com-
pleted for 3 to 4 years.

What do you think the biggest drivers are for
the recent wave of increased interest in devel-
oping new therapies to address TR?

The drivers for transcatheter TR therapies include the
multiple outcomes studies showing worse outcomes
with TR, the previous development of devices for the
mitral valve that can be transferred to the tricuspid
valve, and the safety of working on the right heart valves.

As Course Director for the Annual State-of-the-
Art Echo Course, can share with us how this
meeting originated over 20 years ago?

The meeting originated as an effort to offer echocar-
diographic education in the Northeast (and specifically
the New York area), which at that time was lacking. The
course was designed to have a small but well-known,
versatile faculty who would bring not only their expertise
in the clinical practice of echocardiography but also the
most up-to-date research. It was also designed to appeal
to both sonographers and physicians and, therefore,
included nuances of imaging acquisition as well as quan-
tification.

Can you tell us about the recent American
Society of Echocardiography Guidelines for
the Evaluation of Valvular Regurgitation After
Percutaneous Valve Repair or Replacement3?
and how the field of interventional echocar-
diography came about?

This is the first version of this guideline to be pub-
lished and it reflects the creation of this new field of
interventional echocardiography. This term was first
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used in 2010 by Dr. Martin Leon to describe my new
position as Director of Interventional Echocardiography
at Columbia University. Once promoted by Dr. Leon, the
importance of imaging became a focus for the growing
structural heart disease field and has since become its
own subspecialty within echocardiography and multi-
modality imaging. In fact, without the development of
imaging experts for intraprocedural guidance, many of
the advances in the structural heart disease field would
not be possible. Now, imaging companies have invested
in the development of advanced imaging capabilities

(ie, real-time, 3D, multiplanar reconstruction), making
more complex procedures and devices possible. This new
guideline will require frequent updates as new devices
and new methods for assessing postprocedural device
function are developed.

Do you have any advice for women fellows in
particular who are interested in entering the
interventional imaging field?

This is a great field for any cardiology fellow or car-
diologist interested in structural heart disease. Because
echocardiography and imaging have a greater percentage
of women than some other subspecialties in cardiology,
| believe more women will choose to focus on this rap-
idly developing field. We still need to develop training
guidelines for both interventionalists and interventional
imagers because this is a field where great expertise is
required to perform relatively few procedures. m
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