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Background: The valve-in-valve (VIV) procedure is being increasingly performed in high-risk patients with a degenerated biopros-
thesis in an aortic position in Western countries. The early safety and efficacy of the VIV procedure, however, remain unclear in
Japanese patients with a small aortic annulus. We present the protocol for a study designed to evaluate the early safety and efficacy
of the VIV procedure in the aortic position in Japanese patients.

Methods and Results: The prospective, single-center, non-comparative, clinical study of the VIV procedure for the aortic position
(AORTIC VIV study) commenced in August 2016 and will end in March 2020. Patients will be monitored for >1 month after the VIV
procedure. The targeted number of patients is 11. Eligible patients are those who have undergone transcatheter aortic valve
replacement for a surgical valve (including stented or stentless bioprosthetic valves), or for a transcatheter heart valve. The VIV
procedure is performed in high-operative-risk patients with substantial prosthetic valve stenosis, and regurgitation and heart failure
resistant to medical treatment (unless the patient meets an exclusion criterion). The safety and efficacy of the VIV procedure will be

evaluated in accordance with the Valve Academic Research Consortium-2 initiative.

Conclusions: The AORTIC VIV study will clarify the early safety and efficacy of the VIV procedure in Japanese patients.
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become an established procedure in recent years.

Moreover, for high-risk patients who have previ-
ously undergone aortic valve replacement (AVR), TAVR
in the failed surgical bioprosthesis (valve-in-valve proce-
dure) has been reported since 2007.! The safety and efficacy
of the valve-in-valve procedure have been recognized, and
this procedure is being performed worldwide.23 Recent
guidelines recommend the valve-in-valve procedure in the
aortic position for patients considered to be at high or
prohibited risk for reoperation.*5 A major concern regarding
the valve-in-valve procedure, however, is the presence of
a previously implanted small surgical valve (<21 mm),
because small surgical valve is an independent risk factor
for 1-year mortality after the valve-in-valve procedure.?
This is particularly concerning in Japan, where a 19-mm or
21-mm bioprosthesis is used in 57-75% of AVR.63 To

T ranscatheter aortic valve replacement (TAVR) has

explore the clinical outcomes of the valve-in-valve procedure
in Japanese patients, we established a clinical study entitled
“A single institution, exploratory, safety evaluation study
of AORTIC Valve-In-Valve transcatheter aortic valve
implantation for degenerated bioprosthetic heart valve”
(AORTIC VIV study). Consequently, we briefly reported
the operative outcomes of the valve-in-valve procedure in
the aortic position in 3 patients with failed 19-mm stented
bioprostheses.? The outcomes of the valve-in-valve proce-
dure (consisting of the insertion of a transcatheter aortic
valve in a surgical aortic stented valve of other sizes or in a
stentless valve, or the insertion of a transcatheter aortic
valve in a transcatheter aortic valve), in the Japanese
population, however, remain unclear. Herein, we describe
the protocol of the AORTIC VIV study. The findings of
the ongoing AORTIC VIV study will aid in the achievement
of better outcomes of the valve-in-valve procedure in the
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Japanese population.

Methods

Study Design

The AORTIC VIV study is a prospective, non-comparative,
non-randomized, interventional cohort study that aims to
evaluate the off-label use of a commercially available
transcatheter heart valve (THV) in high-risk patients with
a degenerated bioprosthesis in the aortic position in Japan.
The study has been approved by the National Cerebral
and Cardiovascular Center Institutional Review Board
(approval number: M28-046-5). We aim to include 11
patients with a degenerative bioprosthesis in the aortic
position. The AORTIC VIV study data collection began in
August 2016, and is scheduled to end in March 2020. All
included patients will provide written informed consent for
the procedure and for the use of their data for diagnostic
and research purposes. The study is registered in the
University Hospital Medial Information Network Clinical
Trials Registry (identifier UMIN000026450).

Patient Selection, Data Storage, and Sample Size

Patients are screened to ensure that they meet all of the
following inclusion criteria: (1) age >20 years; (2) substantial
deterioration of the implanted prosthetic valve, including
degenerated THYV, stenosis, regurgitation, or both;!0!1 (3)
heart failure resistant to medical treatment; (4) a consensus
among the institutional heart team (consisting of cardiolo-
gists and cardiac surgeons) that the patient has a high or
prohibited operative risk for redo open heart surgery; and
(5) provision of written informed consent for this procedure
(Table 1). High operative risk was defined as an expected
mortality risk >8.0% as estimated on Society of Thoracic
Surgeons score,!? and/or the presence of the following risk
factors that were considered to render the case inoperable
(at the surgeons’ discretion): porcelain aorta, mobile
atherosclerosis at the aorta, history of mediastinal radio-
therapy or mediastinitis, age >75 years with a left ventricular
(LV) ejection fraction (EF) <40%, previous coronary
artery bypass grafting, history of >2 cardiac surgeries, or
liver cirrhosis.

The exclusion criteria are: (1) allergy to any type of
metal; (2) allergy to contrast media; (3) thrombus in the
LV or atrium on transesophageal echocardiography (TEE);
(4) shock; (5) infection or degeneration of the bioprosthesis
due to active infective endocarditis; (6) hemodialysis; (7)
mechanical heart valve in the aortic position; (8) pregnancy,

Table 1. Inclusion Criteria

* Patient age =20 years

* Substantial deterioration of an implanted prosthetic valve
* Heart failure resistant to medical treatment

* High or prohibited operative risk

* Provision of written informed consent

nursing, possibility of pregnancy, or desire to become
pregnant during the study period; (9) participation in
another investigational study or intention to participate in
another investigational study during the study period; and
(10) any other reason that the investigators consider renders
the patient inappropriate for study participation (Table 2).

Preoperative screening of each patient is performed. The
anatomical structures in the aortic position are evaluated
using electrocardiogram-gated multidetector computed
tomography (ECG-gated MDCT; Somatom Definition
Flash, Siemens Healthcare, Erlangen, Germany) to confirm
the anatomy of the aortic complex, prosthetic valve, and
access site. After MDCT, the graphical data are analyzed
and reconstructed using an imaging workstation (Ziostation2;
Ziosoft, Tokyo, Japan). The severity of THV degeneration
is assessed via transthoracic echocardiography (TTE) and
TEE. Coronary angiography is performed to detect coro-
nary artery lesions. The flowchart of the study is shown in
Figure 1.

After confirmation of eligibility, patient data are regis-
tered and collected in a National Cerebral and Cardio-
vascular Center electronic data capture system.!3 The
study data will be confidentially stored for 10 years after
the publication of the AORTIC VIV study, and will not be
provided to other institutes.

The estimated number of patients who will undergo redo
surgical AVR at the National Cerebral and Cardiovascular
Center annually is approximately 4-5. Therefore, it is
estimated that 11 patients will be eligible for inclusion in
the AORTIC VIV study.

Study Endpoints and Follow-up

The primary endpoints consist of the intraoperative safety
and intraoperative efficacy (device success) based on the
Valve Academic Research Consortium (VARC)-2 initia-
tive.1® Intraoperative safety will be assessed based on the
rates of all-cause mortality, all types of stroke, life-threat-
ening bleeding including perforation of the heart and

Table 2. Exclusion Criteria

« Allergy to any type of metal

¢ Allergy to contrast media

* Thrombus in the LV or atrium detected on TEE
* Shock

« Infection or degeneration of the bioprosthesis due to active infective endocarditis

* Hemodialysis
* Mechanical heart valve in the aortic position
* Pregnancy, nursing, or possibility of pregnancy

 Participation in another investigational study or intention to participate in another investigational study during the study period
* Any other reason that the investigators consider renders the patient inappropriate for study participation

LV, left ventricle; TEE, transesophageal echocardiography.
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Figure 1. Flowchart of the AORTIC VIV study. Patients will be
followed up for as long as possible after the observational
period. VIV, valve-in-valve.

cardiac tamponade, cardiogenic shock, and prosthetic valve
failure soon after the procedure. Device success is defined
as absence of procedural mortality, correct positioning in
a single valve-in-valve procedure, and attainment of the
intended performance of the prosthetic heart valve (no
severe prosthesis-patient mismatch [>0.65cm?/m?], mean
aortic valve gradient <20mmHg or peak aortic jet velocity
<3m/s, and no moderate or severe prosthetic valve regur-
gitation). The secondary endpoints are the early safety and
early therapeutic efficacy within 30 days after the procedure
based on the VARC-2 initiative. Early safety will be
assessed based on the rates of all-cause mortality, all types
of stroke, life-threatening bleeding including perforation
of the heart and cardiac tamponade, cardiogenic shock,
requirement of intervention for coronary artery disease,
and prosthetic valve failure within 30 days after the proce-
dure. Early therapeutic efficacy will be assessed in accor-
dance with prosthetic valve function, New York Heart
Association (NYHA) classification, plasma brain natriuretic
peptide (BNP) concentration, walking distance in 6 min
(6-min walk test), LV end-diastolic diameter/LV end-
systolic diameter, and LVEF on TTE, pulmonary artery
wedge pressure (PAWP), and cardiac index. Prosthetic
valve function (including peak aortic jet velocity, aortic
peak/mean pressure gradient, effective orifice area, and
regurgitation) will be assessed at baseline, and at 7 and 30
days postoperatively. NYHA functional classification,
plasma BNP concentration, LV end-diastolic diameter, LV
end-systolic diameter, and LVEF will be measured at
baseline, and at 7 and 30 days postoperatively. The 6-min
walk test will be conducted at baseline and at 7 days post-
operatively. The PAWP and cardiac index will be assessed
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a) It is acceptable to skip these examinationsif they have been performed within the last 90 days.
b) Examinationsat baseline may be skipped if they have been performed during screening.
c) Adverse event or defect information will be evaluated assoon as possible.

Figure 2. Timeline of the preoperative and postoperative examinations in the AORTIC VIV study. NYHA, New York Heart Association;
VIV, valve-in-valve.
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at baseline and immediately postoperatively. All patients
will be followed up for 230 days postoperatively, and then
for as long as possible. The timeline of examinations is
shown in Figure 2.

Valve-in-Valve Procedure and Device Selection

Each patient is placed in the supine position under general
anesthesia with endotracheal intubation. The selected
THYV is implanted with intraoperative fluoroscopic guidance
and TEE. A temporary pacemaker (Harmac Medical
Products, Buffalo, NY, USA) is inserted via the right internal
jugular vein to control the intraoperative pacing during the
deployment and to preclude bradycardia or atrioventricular
block. The valve-in-valve procedure is performed via the
standard method. A balloon-expandable THYV is deployed
under rapid pacing of 150-220beats/min.!5 A final angio-
gram is performed to confirm the deployed position and to
check for paravalvular or transvalvular leakage around the
deployed THV.

To minimize invasiveness, the transfemoral approach is
chosen as the first access. The SAPIEN XT (Edwards
Lifesciences, Irvine, CA, USA) balloon-expandable THYV,
and the CoreValve Evolut R (Medtronic, Minneapolis,
MN, USA) will be used in this study. The selection of the
THYV and size will depend on the anatomical eligibility of
each THV and the consensus decision of the institutional
heart team.

Event Assessment and Safety Monitoring

All clinical events relevant to this procedure will be
reported by the investigators as soon as possible, and the
events will be recorded in the electronic data capture
system using a regulated form. Experts will individually
review the event, assess the cause and the clinical data, and
follow up the affected patient.

The safety monitoring committee evaluates clinical
events and any other relevant adverse events. All clinical
data and events will be assessed by the safety monitoring
committee during the study period.

Statistical Analysis

All preoperative and postoperative demographic and
clinical characteristics will be expressed as medians (IQRs)
for continuous variables, and as n (%) for categorical
variables. The Wilcoxon rank-sum test will be conducted
for continuous variables, and the chi-squared test will be
used for categorical variables. The chi-squared test or
Fisher’s exact test will be used to compare categorical
variables. Two-sided P<0.05 will be considered to indicate
statistical significance.

Discussion

There are several issues related to the valve-in-valve proce-
dure. The most catastrophic complications are coronary
obstruction and valve malpositioning, especially in stentless
bioprostheses.1618 To preclude these complications in the
present study, the details of the aortic complex including
coronary height and size of the sinus of Valsalva will be
collected in all cases, and the percutaneous coronary inter-
vention team and extracorporeal membrane oxygenation
will be available at all times for emergency intervention. To
treat the migration of the implanted THV promptly, the
heart team members were trained via the protocol of the
AORTIC VIV study before starting to perform the valve-

in-valve procedure. The AORTIC VIV study findings will
be useful for the performance of the valve-in-valve proce-
dure in the Japanese population. In the TAVR era, the
durability of the THV remains unknown. It is important
to continue obtaining the follow-up data for as long as
possible after the study ends.

Study Limitations

This is a prospective, single-center, non-comparative study
with a small number of patients. The decision-making
regarding the THYV selection and access route is dependent
on the heart team.

Conclusions

The AORTIC VIV study will clarify the early feasibility,
safety, and efficacy of the aortic valve-in-valve procedure
in selected high-risk Japanese patients with degenerated
aortic bioprostheses. This information will help to preclude
complications related to the valve-in-valve procedure in
Japanese patients with a small aortic annulus.
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