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his document establishes the minimum standard for accreditation of institutions and operators as
endorsed by the Cardiac Society of Australia and New Zealand (CSANZ) and the Australian and New
Zealand Society of Cardiac and Thoracic Surgeons (ANZSCTS). The original Joint Society Position State-
ment was ratified in August 2014. This 2021 update replaces the original and serves as a consensus within
which the Conjoint Committee for Trancatheter Aortic Valve Implantation (TAVI) Accreditation will
function, as recommended by Medical Services Advisory Committee (MSAC) Determination for TAVI. This
is not a Guideline Statement but takes into consideration regional, legislative, and health system factors
important to establishing requirements for TAVI accreditation in Australia.
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Introduction
A group of experts was drawn from the Cardiac Society of
Australia and New Zealand (CSANZ), and the Australian
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w Zealand Society of Cardiac and Thoracic Surgeons (A
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(ANZSCTS) to establish the TAVI Accreditation committee
in 2017. The TAVI Accreditation Committee and key opinion
leaders from cardiology and cardiothoracic surgery, were
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consulted to update existing published conjoint guidelines
[1] and inform proceduralists and institutions consistent with
current legislative framework for accreditation in Australia
[2–4]. Major databases were searched to identify relevant
systematic reviews, randomised controlled trials (RCT),
jurisdictional/regional guidelines, and clinical case series in
English.
Background
Transcatheter aortic valve implantation (TAVI) has become
an established therapy for the treatment of aortic stenosis
and has been evaluated in selected high [5–8], intermediate
[9–11] and low risk [12,13] populations. This condition is the
most common acquired form of valvular heart disease in
western countries such as Australia and New Zealand
[14–17]. Its prevalence increases with age and is projected to
increase over time as the population continues to age.
Around 30–50% of patients are rejected for surgery pre-
dominantly due to their age or significant co-morbidities
[18–22].
In Australia and New Zealand, a range of transcatheter

valves has been used since 2008 as part of Human Research
Ethics Committee-approved clinical registries or under the
Special Access Scheme [23–25]. Wider clinical use followed
approval of several TAVI devices by the Therapeutic Goods
Administration (TGA). In November 2017, the Department
of Health and Ageing (DoHA), Government of Australia,
agreed to fund the procedure for TGA approved devices in
patients considered to be at unacceptably high risk (or
inoperable) for surgical aortic valve replacement (AVR) [3].
As part of the approval process, DoHA required accredita-
tion of individual operators and institutions for TAVI pro-
cedures, and the establishment of a national TAVI Registry.
The Cardiac Society of Australia and New Zealand

(CSANZ) and the Australian and New Zealand Society of
Cardiac and Thoracic Surgeons (ANZSCTS) joined together
to guide a process for TAVI accreditation, and provide rec-
ommendations for institutions and individual operator
eligibility for accreditation. The TAVI Accreditation Com-
mittee was formed as a conjoint committee of the two Soci-
eties to oversee the approval process [4]. This document
updates the evidence for TAVI, and provides a guide for the
minimum requirements for accreditation to be actioned by
this committee. The updated recommendations aim to pro-
mote patient safety, and ensure that individual operators and
hospitals are committed to high quality outcomes.
Development Framework
The initial accreditation guidelines [1] provided Individual
training requirements and Institutional volume and infra-
structure requirements, which were developed with refer-
ence to multi-society consensus statements from the USA
and Europe [26,27]. Since then, the technology and required
training, resources and operator competencies have
continued to evolve [28–31]. While other jurisdictions have
raised minimum requirements for both individuals and in-
stitutions [29,31], early national registry data suggest that
outcomes in Australia with current training and institutional
requirements are comparable to those of large international
series and registries. However, it is expected that training
and institutional requirements may be adjusted as local
National TAVI Registry data specific to volume and outcome
become available in an environment of increasingly low risk
procedures. The updated recommendations include re-
quirements for outcomes to be within two standard de-
viations of the average national outcomes. These outcomes
will be adjusted as the Registry expands and the data volume
increases, and as more precise confidence limits are
developed.

Current Status in Australia
One (1) of the requirements for reimbursement of TAVI in
Australia, as outlined by the MSAC Determination [2], was
the establishment of a National Registry and mandatory
contribution of outcome data from all accredited sites. The
Australian Cardiac Outcomes Registry (ACOR) accepted
responsibility for administering the national TAVI Registry
and appointed the South Australian Health and Medical
Research Institute (SAHMRI) to develop and maintain the
database. Since April 2018, 45 sites have agreed to contribute
outcome data to the Registry. This includes 19 public hos-
pital institutions and 26 private hospitals, representing all of
the hospitals performing TAVI procedures in Australia. As of
June 2020, there were 91 proceduralists accredited as TAVI
practitioners. Between April 2018 and May 2020, 4,098 TAVI
procedures were performed. The penetration of TAVI in
Australia has increased from 48 cases per million in 2016, to
81 cases per million in 2018, and 119 cases per million in
2019. By comparison, in France, which has a similar number
of active sites to Australia (n=45), the TAVI rate increased
from 136 per million in 2016 to 193 per million in 2018 [32].
These rates are considered low when compared with other
European countries such as Germany and Switzerland.

Accreditation Requirements
A. Heart Team
In Australia, funding for TAVI in the private sector is
currently approved for high surgical risk and prohibitive
surgical risk populations. This approval may be expanded in
the intermediate term as applications for funding of lower
risk populations are currently being considered, and two
vendors have received TGA approval for treatment of in-
termediate and low risk patient cohorts. The technical as-
pects of the procedure require a combination of skills in
structural heart disease intervention and surgical ap-
proaches. Decision making in relation to the patients most
likely to benefit from this technology is complex and will
remain challenging once the indications are expanded to



Requirements for a TAVI Program in Australia 1813
lower risk populations. Fundamental to a successful trans-
catheter valve program is the development of a collaborative,
well-functioning multi-disciplinary (MDT) “Heart Team”

[33,34]. The MSAC Determination, and CMBS descriptors,
mandate a Heart Team in institutions with Transcatheter
Valve programs, with auditable documentation of MDT
discussions and individual patient management plans. In-
dividual patient risk assessed by independent clinical review
of both cardiologist and cardiothoracic surgeon are key to
providing optimised patient-based decisions within the MDT
framework, including planning for emergency management
of complications. It is anticipated that the role of the MDT
will become particularly important with expansion of in-
dications to lower risk groups. Additional factors that will
need to be considered in younger patient cohorts include the
extent of concomitant coronary disease and potential need
for future revascularisation, the presence of an associated
aortopathy in patients with congenitally bicuspid aortic
valves, the likely need for, and long-term consequences of,
pacemaker implantation, and options for re-do TAVI or
surgical AVR in the event of prosthetic valve degeneration.
The Heart Team is defined as a multi-disciplinary team of

professionals who are charged with the governance of, and
accountability for, patient selection, procedural planning,
and outcomes of transcatheter heart valve implantation
within an institution. It consists of a formal multi-
disciplinary collaboration between a broad range of health
care personnel with expertise in the assessment and man-
agement of patients with valvular heart disease, especially
through the peri-procedural period. It is expected the Heart
Team will provide all the necessary skills and expertise to
fully assess patients who are potential TAVI candidates and
provide balanced judgement of the most appropriate man-
agement. The core members of a Heart Team are listed below
and are mandated by the DoHA requirements [2,3]. A broad
range of other specialists may also be involved.
Core personnel (minimum required):

� Interventional Cardiologist
� Cardiothoracic Surgeon
� TAVI Nurse Case Manager/Co-Ordinator
� Physician or Surgeon not otherwise directly participating
in performance of the TAVI procedure

Extended Team (may include):

� Interventional Cardiologist
� General Cardiologist
� Cardiothoracic Surgeon
� Anaesthetist
� Geriatrician
� General Medicine Physician
� Radiologist/Imaging cardiologist (computed tomography
[CT], transoesophageal echocardiography [TOE])

� Vascular Surgeon
� Intensive Care Physician

The use of this type of multi-disciplinary team has been
shown to improve outcomes in complex procedures such as
TAVI [26,27,34]. One of the principal roles of the team is to
ensure that patients are adequately evaluated (clinical and
imaging assessments) and appropriately selected for the
procedure. This is to ensure all co-morbidities and risks for
the patient are assessed fully and the best treatment option
for the patient (medical therapy, traditional surgery, or
transcatheter valve therapy, including alternate access) is
considered. In addition, the group can give advice on the
best type of device, consider the preferred route, correct
sizing of the device, mode of anesthesia, postoperative care
pathways, and specific supports that may be required during
the peri-procedural period. As access to TAVI is expanded to
lower risk groups, it is anticipated that all patients with
aortic valve disease, including those best treated surgically,
will be discussed by the Heart Team.

Standardised templates are useful to ensure all informa-
tion is presented succinctly. Minutes of the meeting,
including a synopsis of the discussion and the eventual de-
cision, should be documented and available for audit. The
function of the team is best facilitated by regular scheduled
meetings/case conferences. Management of procedural
emergencies, including appropriateness of emergency sur-
gical management of complications, must be planned prior
to the procedure and discussed at the pre-operative briefing.

B. Procedure
The current generation of devices requires two operators,
described as primary and secondary operator, who consis-
tently work well together as a high functioning team, both
contributing to the optimal procedural outcome. The work-
ing group believe a two-operator model remains the stan-
dard for Australia to ensure best procedural outcomes. It is
accepted the primary operator leads the case and would
usually position the valve. These recommendations apply to
both operators, who may have been trained in interventional
cardiology and/or cardiothoracic surgery.

Individuals will be accredited by the Conjoint Committee
for TAVI Accreditation [4]. Reaccreditation will be 3-yearly.
Institutions will be accredited by DoHA as recommended by
the Conjoint Committee. Reaccreditation of TAVI sites will
also occur 3-yearly. Specific volume and infrastructure re-
quirements for initial accreditation and re-accreditation for
individuals and institutions are listed below and in Table 1.

1. Interventional cardiologist

The interventional cardiologist should be trained in accor-
dance with CSANZ guidelines [35]. A background in struc-
tural intervention is a pre-requisite for competency in TAVI
[26,30]. It is likely a dedicated training pathway in structural
heart intervention may be developed and become a sub-
speciality of interventional cardiology. TAVI is a complex
procedure. While expertise in all of the following is not
essential, the TAVI interventionist should have a broad
procedural experience, which should include:

� Complex coronary intervention
� Placement of temporary pacing wires



Table 1 Key individual, institutional, and programatic requirements for TAVI Accreditation of new operators and TAVI
hospitals.

Operator Institution Program

�250 career PCIs OR �20 career surgical

AVRs

�1,000 caths/year and �300 PCIs/year Multidisciplinary heart team with

auditable meeting minutes

�30 TAVI cases as primary or secondary
operator including:

�150 open heart surgical procedures/
year including �30 surgical AVRs/year

TAVI co-ordinator and database
manager

�10 proctored device-specific TAVI cases At least 2 on-site cardiac surgeons and

appropriate operating room staff

TAVI database with facility to export

data to TAVI National Registry

Annual volume �30 TAVI cases On-site vascular surgery with �30

endovascular procedures/year

Annual TAVI volume �50 cases

Cath lab/hybrid lab with appropriate

resources for TAVI
Expertise in TAVI imaging including

TTE, TOE and CT aortography

Cardiac anaesthesia support

Postoperative ICU/HDU/CCU support

Electrophysiology/pacing support

Abbreviations: AVR, aortic valve replacement; CCU, coronary care unit; HDU, high dependency unit; ICU, intensive care unit; PCI, percutaneous coronary

intervention; TAVI, transcatheter aortic valve implantation; TOE, transoesophageal echocardiogram; TTE, transthoracic echocardiogram.
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� Pericardiocentesis
� Balloon aortic valve dilatation
� Peripheral vascular access and closure—large sheath
placement

� Peripheral vascular diagnostic procedures
� Peripheral vascular interventions
� Intra-aortic balloon pump (IABP) insertion
� Catheter placement to allow initiation of percutaneous
cardiopulmonary bypass/ECMO or other cardiac support.

For interventionalists implanting prior to 1 November
2017, the following minimum procedural experiences were
required:

a) �60 TAVI procedures performed in Australia and/or
New Zealand in the past 2 years as primary or secondary
operator, AND;

b) �400 career percutaneous coronary interventions (PCIs).

As evidenced by a completed log book:

- with UR numbers/unique identifiers
- procedure dates
- outcomes—mortality, major complications, access site,
hospital outcome.

It is expected that this category will be superseded by the
reaccreditation process, which will commence in 2021.
For interventionalists having completed formal TAVI

training (TAVI fellowship or similar), the Conjoint Com-
mittee will consider training experience—including volume,
institution and trainee procedural independence. The
following minimum is expected:

a) �30 TAVI procedures (as primary or secondary operator)
in an established TAVI training program or accredited
institution, AND;

b) a minimum of 10 device-specific proctored TAVI cases in
Australia or New Zealand with certification of comple-
tion of training, AND;

c) �250 career percutaneous coronary interventions.

It is expected these will have occurred over the 2 years
prior to application for accreditation and are documented in
a completed log book:

- with Institution UR numbers/unique identifiers
- procedure dates
- outcomes—mortality, major complications, access site,
hospital outcome.

The interventionist should have been trained and proc-
tored on the devices being used. Interventional cardiologists
in established clinical practice who wish to be accredited as
a TAVI operator without undergoing a formal TAVI
fellowship should arrange a period of mentoring by an
accredited TAVI operator in an accredited Australian or
New Zealand TAVI hospital. Applications for accreditation
will be considered once they have performed .30 cases as
first or second operator, 10 of which have been formally
proctored.
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2. Cardiothoracic (CT) surgeon
The cardiothoracic surgeon should be trained in accordance
with RACS fellowship requirements and hold FRACS or
equivalent. Two (2) potential levels of involvement in TAVI
procedures may occur:

i. Support of TAVI program/Heart Team member

Surgeons involved in MDT meetings or supporting TAVI
procedures should be experienced in operating on high-risk
surgical AVR patients [28,29,36,37].
The following experience and training is recommended:

� �50 surgical AVR career, at least 10 of which are “high-
risk” (STS score �10), OR;

� 20 AVR per year, OR;
� 40 AVR in 2 years, AND;
� at least 20 AVR in last year prior to TAVI initiation;
� Experience with, and management of, peripherally inser-
ted cardiopulmonary bypass;

� Experience with open retroperitoneal exposure of, and
surgical intervention on, the femoral and iliac arteries;

� Experience with hemi-sternotomy and rght anterior tho-
racotomy exposure of the ascending aorta;

� Experience with surgical exposure and cannulation of the
subclavian arteries.

Definition and requirements of Surgical Support for TAVI
procedures is described later.

ii. Implanting proceduralist

Surgeons involved in TAVI procedures should be experi-
enced in operating on high-risk surgical AVR patients
[26,27,36,37] and have training/experience in endovascular
intervention as outlined. While expertise in all of the
following is not essential, useful clinical experience for the
TAVI interventionist could include:

� Wire and catheter skills
� Temporary pacing wire placement
� Pericardiocentesis
� Peripheral vascular access and closure—large sheath
placement

� Peripheral vascular diagnostic procedures
� Peripheral vascular interventions
� Intra-aortic balloon pump (IABP), other cardiac support
� Device placement, including initiation of percutaneous
cardiopulmonary bypass

� Percutaneous ventricular assist device placement
� Endovascular aneurysm repair (EVAR) or thoracic endo-
vascular aortic repair (TEVAR) procedures.

AND
Expertise in Alternate Access surgical approaches

including but not limited to:

� Hemi sternotomy
� Right anterior thoracotomy
� Transapical access
� Subclavian access
For CT surgeons implanting prior to 1 November 2017, the
following minimum procedural experiences were required:

a) �60 TAVI procedures performed in Australia and/or
New Zealand in the past 2 years as primary or secondary
operator, AND;

b) �40 career aortic valve replacements.

As evidenced by a completed log book

- with Institutional UR numbers/unique identifiers
- procedure dates
- outcomes—mortality, major complications, access site,
hospital outcome.

It is expected that this category will be superseded by the
reaccreditation process commencing in November 2020.

For CT surgeons having completed formal TAVI training
(TAVI fellowship or similar) the Conjoint Committee will
consider training experience—including volume, institution,
and trainee procedural independence. The following mini-
mum is expected:

a) �30 TAVI procedures (as primary or secondary operator)
in a recognised TAVI training program, AND;

b) a minimum of 10 device-specific proctored TAVI cases in
Australia or New Zealand with certification of comple-
tion of training, AND;

c) �20 career aortic valve surgeries.

It is expected these will have occurred over the 2 years
prior to application for accreditation and documented in a
completed log book

- with Institutional UR numbers/unique identifiers
- procedure dates
- outcomes—mortality, major complications, access site,
hospital outcome.

The surgeon should have been trained and proctored on
the devices being used. Cardiothoracic surgeons in estab-
lished clinical practice who wish to be accredited as a TAVI
operator without undergoing a formal TAVI fellowship
should arrange a period of mentoring by an accredited TAVI
operator in an accredited Australian or New Zealand TAVI
hospital. Applications for accreditation will be considered
once they have performed .30 cases as first or second
operator, 10 of which have been formally proctored.

3. Institutional requirements
TAVI programs should be established in high volume
interventional cardiology and cardiothoracic surgical centres,
where on-site surgery is available at the time of TAVI pro-
cedures being undertaken. The requirements for Provision of
Surgical Support of TAVI are outlined below.

The following activity levels for institutions undertaking
TAVI programs are required for accreditation [28,29]:

i. Interventional cardiology annual volume:
a) �1,000 diagnostic catheter studies, AND
b) �300 percutaneous coronary interventions.
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ii. Institutional surgery annual volume/staffing:
a) Procedural volume of a minimum 150 major heart

surgeries per year at that site, performed by a
cardiothoracic surgeon, AND

b) �30 surgical aortic valve replacements, AND
c) Minimum of two institution credentialled cardiac

surgeons, skilled in aortic valve surgery, with staff,
equipment, and theatre accessibility to provide urgent
surgical backup (as outlined in requirements for Sur-
gical Support of TAVI), AND

d) On-site vascular surgery with expertise and facility to
manage major arterial access/complications (�30
arterial endovascular procedures/yr).

The facilities should include but are not limited to:

� Cardiac catheterisation laboratory or hybrid operating
room (OR)
- angiography suite equipped with a fixed radiographic
imaging system with high resolution fluoroscopy and
cineangiography

� Non-invasive imaging
- Echocardiographic laboratory with transthoracic and
transoesophageal echocardiographic capabilities.
Sonographers and echocardiographers experienced in
valvular heart disease.

- Access to a vascular laboratory (non-invasive) with
vascular specialists capable of performing and inter-
preting vascular studies.

- Access to a CT laboratory with CT technologists and
specialists who can acquire and interpret cardiac CT
studies.

� Sterile environment that meets operating room standards
or standards necessary for pacemaker/ICD implantation.

� Sufficient space to accommodate the necessary equipment
for implantations including anaesthesia (including anaes-
thesia machine), echocardiography, and cardiopulmonary
bypass/ECMO equipment and personnel;

� Appropriate equipment for the procedure and dealing
with possible complications, including coronary artery
occlusion, complete heart block, large vessel rupture,
pericardial tamponade, cardiac perforation, annular
rupture and haemodynamic collapse;

� A post procedure intensive care facility, high dependency
unit (HDU), or coronary care unit (CCU) experienced in
managing complex cardiac patients, including patients
following conventional cardiac surgery;

� The following are desirable, but may not be available in
most current interventional cardiology suites:
- Circulating heating, ventilation, and air conditioning
laminar flow diffusers

- High-output lighting for surgical intervention.
- Capability of running cardiopulmonary bypass/extra-
corporeal membrane oxygenator (ECMO) in addition
to anaesthesia gas and power supplies (ie. dual outlets)

� Interventional equipment—appropriate equipment for the
procedure and for dealing with possible complications
should be stocked. At a minimum, this should include the
following equipment:
- Balloon catheters and stents for endovascular arterial
repair and/or aortic/arterial occlusion

- Pericardiocentesis tray
- Temporary/permanent pacing
- Balloon catheters and stents for coronary
revascularisation.

4. Maintenance of accreditation
Data from large registries have clearly established that high
volume institutions and operators have better procedural
outcomes than lower volume centres and individuals
[38–41]. Based on these studies [38–41] and other guidelines
[28,29,31], the following are the minimum volume AND
outcome requirements for approved TAVI programs and
practitioners:

Volume Requirements

a) Program volume of at least 50 TAVIs per yearOR 100 per
2 years for Institutions:
- This total volume may be undertaken by multiple in-
dividual proceduralists.

- Total institutional volume and outcome will be
monitored.

- Where public and private hospital programs are co-
located and function as a single program, volumes
can be combined if the same team (including medical
and nursing staff) perform the procedures at both sites.

b) Procedural volume of at least 30 TAVIs per year OR 60
per 2 years for individuals:
- This individual volume may be accumulated at more
than 1 institution.

- Total individual volume and outcome, and each insti-
tutional volume and outcome will be monitored and
will form the basis for reaccreditation.

It is anticipated that some programs will fall short of the
volume requirements at the time of their reaccreditation re-
view. Accreditation may be extended for a 1-year proba-
tionary period at the discretion of the Accreditation
Committee if there is evidence of growth in volume and
excellent outcomes during the 3-year accreditation period.
Operators and institutions that have volumes well below the
requirements listed above will not be reaccredited but may
reapply for accreditation once a further 12 months of pro-
cedural volume and outcome data are available. Re-approval
would then be granted if the volume (50 cases/year for in-
stitutions and 30 cases/year for individuals) and outcome
requirements for reaccreditation are met.

Outcome Requirements
The following key performance outcome measures will be
evaluated:

- 30-day mortality
- 1-year mortality
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- 30-day all-cause neurological events
- Major vascular complications
- Pacemaker implantation rate

Institutions and individuals will be expected to achieve
outcomes that are consistently within two standard de-
viations from the average outcomes of peer institutions in the
TAVI Registry as determined by funnel plot quality reviews.
Institutions and individuals will also be required to have
.90% submission of complete data, including 1-year follow-
up, to the National TAVI registry. Data submitted to the
National TAVI Registry will be audited periodically to
ensure accuracy and completeness of all submissions. Out-
comes from the Australian National Registry will be
compared periodically with international registries to ensure
that these benchmarks are representative of best medical
practice.
The clinical oversight of the National TAVI Registry out-

comes will be undertaken by the Conjoint Committee for
TAVI Accreditation on behalf of CSANZ and ANZSCTS. This
oversight, and requirements as listed above, provides a
framework for Reaccreditation by the Conjoint Committee
and will be adjusted as data volume and outcomes from the
National Registry become available, and as indications for
TAVI evolve. These outcome data will be reviewed 6-monthly
and reported back to proceduralists and institutions.

5. Surgical support of TAVI procedures
While the incidence of conversion to open heart surgery is
low with transfemoral TAVI, the need is usually emergent,
and time to surgical intervention is associated with survival.
Recent low risk trials report major vascular complication
rates up to 3.8% and need for conversion to open surgery in
,1% of cases [12,13]. Recent TVT Registry reports emergent
surgical intervention rates up to 1.17% with an associated
mortality of 50% [42].
The following are considered absolute requirements for

transfemoral and alternate access TAVI procedures:

� TAVI be performed when the cardiac OR is staffed and
accessible at the institution;

� Cardiac surgeon is part of the implanting team, or is on-
site and available to intervene emergently if complica-
tions arise;

� The team required to undertake cardiac surgical proced-
ures, including OR nursing, perfusion, and anaesthesia,
are available on-site;

� Cardiac ICU is available for management post procedure.

It is expected that a cardiac operating theatre be accessible
and staffed consistent with a high-volume institution’s abil-
ity to manage emergency clinical events. While staffing an
empty cardiac theatre is not the intent of this consensus, it
may be required at remote and small volume sites not able to
provide emergency access as outlined above.
It is expected that provision of support within these

guidelines is the responsibility of the cardiac surgeon
agreeing to provide support, and the Interventionalist who
has requested support, when a surgeon is not part of the
implanting team. This is the recommended standard for
TAVI implantation and is assessable by the Conjoint Com-
mittee for Accreditation.

This statement provides a framework for the establishment
and maintenance of a successful TAVI program. It is
designed to ensure optimal patient outcomes and to provide
guidance to individual operators and prospective institutions
considering the establishment of a TAVI program.
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