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Transcatheter aortic valve implantation (TAVI) has emerged as a
disruptive treatment modality for severe aortic stenosis. Several factors
led to the success of TAVI including ease of its use, tolerance of the
patients to the procedure, rapidity of recovery and robustness of the
data proving its efficacy and safety. As a result, TAVI has become the
treatment of choice in high risk and inoperable patients, which led to
its rapid adoption in these patient populations [1]. Recent clinical trials
showed favorable survival and quality of life outcomes in lower risk
patients undergoing TAVI [2]. As the indication for TAVI continues to ex-
pand, the question of cost-effectiveness becomes a vital one, particularly
in the international community where resource allocation is often a
challenging and meticulous process.

During the early days of TAVI, published analyses reflected equipoise
regarding its cost-effectiveness. Reynolds et al. showed that patients un-
dergoing TAVI using a balloon expandable valve in both PARTNER A
(high risk) and PARTNER B (inoperable) trials, as well as those undergo-
ing self-expandable TAVI had an acceptable gain in incremental cost-
effectiveness ratio (ICER) per quality of life adjusted years (QALY)
[3-5]. To our knowledge, only one single center study by Osnabrugge
et al. has challenged the growing evidence on the cost-effectiveness of
TAVI vs. SAVR [6]. Subsequent studies looked at drivers of cost in TAVI.
Arnold et al. showed that presence of complications during TAVI was
associated with a higher cost [7]. A study by Babaliaros et al. revealed
that the “minimalist approach”, whereby TAVI is performed in the cath-
eterization laboratory under conscious sedation, as oppose to general
anesthesia in the hybrid operating room, was associated with significant
reduction in costs [8].

With the evolution of safer transcatheter valve systems that lowered
complication rates, improvements in pre-procedural planning, and in-
clusion of lower risk patients who have less comorbidities that can neg-
atively impact the procedure, the cost-effectiveness of TAVI became
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evident. In the most recent analysis, Baron et al. looked at the cost-
effectiveness of TAVI in intermediate risk patients in the PARTNER 2A
trial and PARTNER S3i registry, from the USA healthcare system per-
spective [9]. This study showed clear economic superiority of TAVI
over SAVR, particularly with the use of the contemporary and safer
Sapien S3 valve design and transfemoral access, which led to the
decrease in nonprocedural costs, such as the shorter length of stay.

Despite the data proving cost-effectiveness of TAVI, many interna-
tional communities outside Europe and the US have been slower in
adopting TAVI in intermediate risk patients, with costs being a major
concern. With the rising costs of healthcare and limited resources,
policy-makers are posing stringent requirements for supportive
evidence of cost-effectiveness of medical devices before approving
resource allocation for their utilization.

In the paper published in the current issue of the IJC by Zhou et al.,
the authors raised this particular issue as an obstacle for expanding
TAVI to intermediate risk patients in the Australian medical system
[10]. In order to estimate cost effectiveness of TAVI in intermediate
risk patients in Australia, the authors used data from the PARTNER S3i
registry, which compared intermediate risk patients undergoing TAVI
using the contemporary Sapien S3 balloon expandable valve to the sur-
gical arm from the PARTNER 2A trial. They performed cost-effectiveness
analysis using a Markov model, estimating costs from the Australian
Medicine Benefits Schedule. They found that the higher procedural
cost of TAVI compared to SAVR was offset by the economic savings
from shorter length of hospital stay. More importantly, the projected
10-year costs were lower in TAVI than SAVR by ~10,000 Australian
dollars, and the gain in QALY and life years was higher in TAVI than
SAVR (0.31, and 0.33, respectively).

The current analysis provided supportive data to extend the TAVI
practice into intermediate risk patients. However, there are certain
limitations that need to be considered. The data used in the study is
extracted from clinical trials done in Europe and the USA, thus there
can be potential confounders such as: 1 — the patient demographics
and comorbidities may differ, 2 — Cost of pre-procedural testing, consul-
tations and pre-TAVI percutaneous coronary interventions may differ,
3 — procedural considerations such as implanter experience, achieved
results, cost of managing complications (e.g. pacemaker placement),
availability of nursing conscious sedation, and total procedural time
may differ; and 4 — Post-procedural considerations including post pro-
cedural monitoring protocols and related costs of monitoring units,
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length of stay as well as rehabilitation needs can also differ. Despite this,
and given the challenges of replicating a clinical trial, proof of cost-
effectiveness using the methodology demonstrated by Zhou et al. serves
as a springboard to support expansion of TAVI into intermediate risk pa-
tients in the Australian healthcare system as well as other international
communities.

If TAVI gains approval in intermediate risk patients in Australia,
several measures can be taken to economize the costs such as: 1 —
Adopting a total percutaneous approach to TAVIin the cardiac catheter-
ization laboratory, favoring transfemoral TAVI as the primary access
route; 2 — Using nurse conscious sedation and transthoracic echocardi-
ography in the majority of cases; 3 — Aiming for a shallow implantation
(90% aortic and 10% ventricular) to minimize pacemaker implantation
and paravalvular leak rate. This has been feasible with contemporary
devices without affecting the quality of device seal; 4 — Overnight
monitoring in a non-ICU setting and next day dismissal in uncompli-
cated cases; 5 — Seeking proctorship programs for clinical support and
guidance during cases to achieve optimal results; and 6 — Approving
multiple percutaneous valve systems in the market to avoid monopoly.

The rapidly evolving field of TAVI will continue to witness develop-
ments not only in the valve and delivery system design and indications,
but also with the concomitant procedures such as embolic protection
devices and newer pacemaker systems. These can have impact on
cost-effectiveness, and raise the importance question of whether
national registry inclusive of cost data is needed to keep outcomes and
costs under check. In the meantime, the study by Zhou et al. showed
another encouraging reason for the international medical communities
to hop on the TAVI train for intermediate risk, and perhaps soon low
risk patients.
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