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A B S T R A C T   

Background: The PARTNER 3 trial demonstrated clinical benefits of transcatheter aortic valve implantation 
(TAVI) with the SAPIEN 3 device, over surgical aortic valve replacement (SAVR) in patients with severe 
symptomatic aortic stenosis (sSAS) at low risk of surgical mortality. Using PARTNER 3 outcomes and Italy- 
specific costs data, this cost-utility analysis from the perspective of the Italian National Health System aimed 
to determine the cost-effectiveness of SAPIEN 3 TAVI versus SAVR in low risk sSAS patients in Italy. 
Methods: A two-stage cost-utility model was developed to estimate changes in both direct healthcare costs and 
health-related quality of life using TAVI with SAPIEN 3 compared with SAVR. Early adverse events associated 
with TAVI were captured utilising the PARTNER 3 dataset. These data fed into a Markov model that captured 
longer-term outcomes of patients, following TAVI or SAVR intervention. 
Results: Analysis findings estimated that TAVI with SAPIEN 3 offers benefits over SAVR in terms of increased 
quality-adjusted life years (QALYs) with only a small increase in costs, representing an incremental cost- 
effectiveness ratio/QALY gained of €2989 per patient. The results were robust, with TAVI with SAPIEN 3 
remaining cost-effective across several scenarios and in probabilistic sensitivity analyses. 
Conclusions: This model demonstrated that TAVI with SAPIEN 3 is likely to be cost effective compared with SAVR 
for the treatment of patients with sSAS who are at low risk of surgical mortality. These findings can inform policy 
makers to facilitate policy development in Italy on intervention selection for this patient population.   

1. Introduction 

Aortic valve replacement options for severe symptomatic aortic 
stenosis (sSAS) treatment include surgery (surgical aortic valve 
replacement; SAVR) or transcatheter aortic valve implantation (TAVI). 
Introduced initially as a treatment option for sSAS in patients considered 
inoperable or at high risk of surgical mortality [1], TAVI is now 
considered a viable option also for patients at intermediate or low risk of 
surgical mortality [2–7]. The PARTNER 3 study, a multicentre 

randomised controlled trial in sSAS patients considered at low risk of 
surgical mortality, showed that, compared with SAVR, TAVI 
(with SAPIEN 3 valve) reduced the composite outcome of death, stroke 
or rehospitalisation after 1 and 2 years [5,8]. Furthermore, the SAPIEN 3 
device appeared to demonstrate efficacy benefits over earlier versions of 
the device used in the PARTNER (SAPIEN valve) and PARTNER 2 trials 
(SAPIEN-XT valve) [4,9,10]. 

As a result of recent data, the American College of Cardiology/ 
American Heart Association guidelines have been updated and now 
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recommend the use of transfemoral TAVI for all sSAS patients, regard-
less of risk score and stratification by age, life expectancy and patient's 
anatomy [11]. The European Society of Cardiology (ESC)/European 
Association for Cardio-Thoracic Surgery (EACTS) guidelines also now 
state that TAVI can be considered in all sSAS patients following careful 
evaluation of individual clinical, anatomical and procedural character-
istics by the Heart Team [12]. While SAVR remains the recommended 
treatment in younger (<75 years) patients considered low risk for sur-
gery, TAVI can now be considered as an option in all other patients with 
sSAS and is the treatment of choice in older (≥75 years) patients [12]. In 
Italy, there are no national guidelines on the management of valvular 
heart disease; however, the Italian Society of Interventional Cardiology 
(SICI-GISE) has issued position papers that provide guidance to assess 
the potential of institutions and operators to initiate and maintain an 
efficient TAVI programme [13]. They have also provided a roadmap to 
attaining homogeneous nationwide access to cardiovascular in-
terventions, including TAVI, as recommended by major internal guide-
lines [14]. According to the national data registry provided by SICI- 
GISE, the number of TAVI procedures performed in Italy has increased 
steadily since its introduction in 2007/2008, with a steeper rise between 
2016 and 2019 (from 4592 to 8225 procedures) [14]. However, 2020 
saw a decline with only 7592 TAVI procedures [15]. Furthermore, there 
is substantial variation across regions in the number of TAVI procedures 
performed. The highest penetration was 176 TAVI per million in-
habitants in the Veneto region [15], which is less than the estimated 
value of 263 TAVI per million inhabitants [16]. This lower-than- 
expected number is probably due to financial and organisational is-
sues [14]. Furthermore, the recent COVID-19 pandemic has highlighted 
the importance of optimising resources and limiting the length of hos-
pitalisation stay to sustain healthcare systems whilst maintaining high- 
quality patient management. 

Given the increased clarity on the clinical benefits of TAVI in patients 
with sSAS and the move towards use in lower risk patients, it is 
important to evaluate the associated implications for policymakers and 
healthcare resource allocation. Specifically, it is important to evaluate 
the cost-effectiveness of this approach and whether TAVI presents a 
potential solution to treating sSAS with a relatively lower requirement 
for hospital resources compared with SAVR. This article thereby reviews 
the data from the PARTNER 3 trial alongside economic data from Italy to 
assess the cost-effectiveness of TAVI versus SAVR in sSAS patients at low 
risk of surgical mortality. In doing so, this study aims to address the lack 
of evidence on cost-effectiveness of TAVI with SAPIEN 3 in the low- 
surgical-risk population of sSAS patients in Italy. This evidence would 
be timely as, compared with SAVR, transfemoral TAVI with SAPIEN 3 
has been shown to be cost-effective in the high-risk population and even 
more favourable in the intermediate-risk population in Italy [17]. 

2. Methods 

A cost-utility analysis was developed to estimate changes in both 
direct healthcare costs and health-related quality of life with use of TAVI 
with SAPIEN 3 compared with SAVR in sSAS patients at low risk of 
surgical mortality (STS < 4%) from the perspective of Italian National 
Health System. Costs were measured in 2020 Euros and benefits 
measured in quality-adjusted life years (QALYs) gained. The incremental 
cost-effectiveness ratio was calculated by dividing the difference in costs 
between the two treatment groups by differences in QALYs. In Italy, 
interventions costing up to €30,000 per QALY gained are generally 
considered cost effective [18]. Thus, an incremental cost-effectiveness 
ratio of less than €30,000 per QALY gained was used as the 
willingness-to-pay (WTP) threshold of acceptable cost-effectiveness 
[18]. 

2.1. Model structure 

Details of the two-stage model structure have been described 

previously [19] and the model was considered appropriate by all au-
thors for the Italian context based on their clinical and health-economic 
expertise. Briefly, early adverse events (AEs) linked to the TAVI pro-
cedure were first captured utilising the 30-days AEs dataset from the 
PARTNER 3 trial [5] in a decision tree (Fig. 1a). Subsequently, these 
data were fed into a Markov model that included four distinct health 
states (‘alive and well’, ‘treated atrial fibrillation [treated AF]’, 
‘disabling stroke’, and ‘dead’) to capture longer-term outcomes of pa-
tients, post TAVI or SAVR intervention (Fig. 1b). 

One of the co-authors adapted the model for Italy context and cost-
ings and the adaptation was further validated by all the co-authors based 
on their expertise. Given that sSAS requires life-long valve replacement, 
a lifetime horizon of 50 years was selected for the cost-utility analysis 
with a discounting factor per year of 3% applied for both future costs 
and benefits following Italian pharmaceutical guidelines [18]. This time 
horizon was chosen to reflect all potential consequences to individuals 
with sSAS over their lifetime. 

Health-related quality of life was included using QALYs. These were 
measured using EQ-5D for the different health states in the model, with 
utility decrements taken from a published study [20] and adjusted for 
age and population norms [21]. 

2.2. Model inputs 

2.2.1. Trial overview 
The model was informed by the PARTNER 3 trial population, which 

excluded patients with clinical frailty, bicuspid aortic valves or other 
anatomical features that increased the risk of complications associated 
with either surgery or TAVI. In PARTNER 3, 503 patients were rando-
mised to TAVI and 497 to SAVR, with the ‘as treated’ groups comprising 
496 and 454 patients, respectively [5]. The primary endpoint was a 
composite of death from any cause, stroke, or rehospitalisation at 1 year 
after the procedure. 

2.2.2. Clinical events 
Monthly transition probabilities between health states of the Markov 

model were estimated. For the transition from ‘alive and well’ to ‘treated 
AF’, data from PARTNER 3 on new-onset treated AF between 30 days 
and 1 year were used [5] (Table A1, Appendix). Other literature sources 
provided a more realistic estimate of the remaining two transitions due 
to too few of these events in PARTNER 3: the transition from ‘alive and 
well’ to ‘disabling stroke’ was informed by Stroke Alliance For Europe 
(SAFE) data from 2017 on burden of stroke in Italy [22], and ‘treated AF’ 
to ‘disabling stroke’ was informed by a systematic review and 
meta-analysis involving 104 eligible cohort studies with more than 9.5 
million participants [23] (Table A1, Appendix). Myocardial infarction, 
transient ischaemic attack and severe or life-threatening bleeding were 
captured as intercurrent events between 30 days and 1 year from the 
PARTNER trial [5]. 

Other relevant events, such as rehospitalisation rates (using data 
from PARTNER 3 [5]) and reintervention rates due to valve deteriora-
tion (using data up to 2 years from PARTNER 3 [5,8] and from 3 years 
onwards from a study on 20-year outcomes of pericardial aortic tissue 
valve bioprosthesis [24]) were also considered (Table A1, Appendix). In 
the base case, the same reintervention rate was used for both the TAVI 
and SAVR arms; this simplifying assumption allowed best use of the 
available data. In Scenario 1, higher reintervention rates were assumed 
for TAVI than SAVR (based on data from PARTNER 2 at 5 years [6]), 
while in Scenario 2, an increased risk of stroke was assumed, to align 
with PARTNER 3 outcomes. 

Two options were considered for extrapolation of survival. Option 1: 
transition probabilities were estimated for each health state using gen-
eral population mortality data and literature reports of hazard ratio (HR) 
for death with AF (HR = 1.46) [23] and for death with disabling stroke 
(HR = 2.05) [25]; option 2: parametric survival analysis based on 
Kaplan-Meier data from the PARTNER 3 study was undertaken, with a 
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choice of three parametric distributions applied (Weibull, exponential, 
Gompertz). The survival estimates were adjusted using Italian general 
population survival to ensure that people in the model did not live 
longer than expected for the general population. It is worth noting, 
however, that parametric survival analysis produced clinically implau-
sible estimates in the model due to a low death rate in the trial (and 
therefore immature survival data with which to extrapolate). Thus, in 
the base case, all-cause mortality estimates were determined using the 
first option (using general population mortality risk, with relative risks 
applied from published literature corresponding to each health state 
[Table A2, Appendix]). Option 2 (parametric survival analysis) was 
explored in scenario analysis using alternative HRs (Scenario 3). An 
additional Scenario 4 assumed no survival benefits with TAVI. 

2.2.3. Costs 
These were based on costing information from Italian Diagnostic- 

Related Groups (DRGs) and regional tariffs. In the base case, costs 
associated with procedures, rehabilitation and complications were 
estimated from the DRGs and regional tariffs (all costs actualised to 
2020) (Table A3, Appendix). Scenarios for alternative procedural cost 
estimates included using data from the Italian administrative database 
2016–2017 (Scenario 6) and using real-world hospital length-of-stay 
data for low-risk TAVI patients in 2019 from two co-authors' hospitals 
(Scenario 7) (Table A3, Appendix). Furthermore, a Scenario 8 was 
included to account for AEs costs within 30 days. 

2.2.4. Utilities 
Utility values used age-adjusted population utility norms. An EQ-5D- 

3L index value (time trade-off [TTO] value set) was used for the age 
adjusted population utility norms [21]. Utility decrements were esti-
mated using two approaches, to account for there being too few events 
in the PARTNER 3 trial. Option 1, the preferred approach based on 
realistic estimates from the literature, estimated utility decrements by 
health states (AF and disabling stroke) using data reported by Pradelli 
et al. [20] on the pharmacoeconomic assessment of apixaban versus 
standard-of-care for stroke prevention in Italian patients with AF. Op-
tion 2 estimated age-adjusted utility decrement by treatment arm from 
PARTNER 3 (individually extracted data at baseline, 30 days, 6 months 

and 1 year, which was then converted to Italian Health Utilities based on 
Scalone et al. [26]). The base case applied the estimates determined 
from the literature, while Scenario 5 applied utility decrements esti-
mated by option 2. 

2.3. Sensitivity analyses 

To evaluate uncertainty, one-way deterministic sensitivity analyses 
were performed by varying inputs using confidence intervals and ranges 
from the literature where available and plausible ranges where data 
were unavailable (see Table A4, Appendix). Overall parameter uncer-
tainty was addressed by a probabilistic sensitivity analysis (Table A5, 
Appendix). Probability distributions for all input parameters were 
specified and 1000 Monte Carlo simulations were run using random 
draws of all parameters from within their assigned distributions. Several 
scenario analyses were conducted to explore the impact of major 
structural assumptions, as described in Table A6 (Appendix). All ana-
lyses were performed using Microsoft Excel (Microsoft Corporation, 
Redmond, Washington, USA). 

3. Results 

3.1. Base case 

Compared with SAVR, TAVI with SAPIEN 3 is estimated to offer 
meaningful benefits by increasing QALYs (incremental improvement of 
1.11 per patient) at a slightly increased cost (+€3317 per patient) over a 
lifetime horizon. This represents an incremental cost-effectiveness ratio 
(ICER) of €2989 per QALY gained. This is lower than the typically used 
Italian willingness-to-pay (WTP) threshold value of €30,000 per QALY 
gained [18] (Table 1). Closer examination of the breakdown of costs for 
TAVI versus SAVR revealed that although initial procedural costs in the 
model were higher with TAVI, costs related to ‘disabling stroke’ and 
‘treated AF’ were somewhat lower (Table 1 and Fig. A1, Appendix). 

3.2. Deterministic sensitivity analyses 

Univariate sensitivity analyses demonstrate that TAVI with SAPIEN 3 
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Markov
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daeDekorts gnilbasiD

Fig. 1. The cost-effectiveness model had two stages: (a) early AEs from the PARTNER 3 trial were captured in a decision tree, which fed into (b) a Markov model that 
captured longer-term outcomes of patients, with four distinct health statesa. 
Reproduced from Gilard M, et al. Value Health 2021; doi:https://doi.org/10.1016/j.jval.2021.10.003 [19] under the terms of the creative commons license (Creative 
Commons Attribution License (CC BY)). 
a ‘Alive and well’=patients have undergone the procedure and survived with only short-term or no AEs; patients in this health state can transition to ‘disabling 
stroke’, ‘AF’ or ‘dead’ at any point during the model time horizon. ‘Treated AF’ = patients have undergone the procedure and survived but developed AF requiring 
specific treatment; this can either occur within the first 30 days or during the rest of the time horizon of the model, and patients in this health state can transition to 
‘disabling stroke’ or ‘dead’ at any point during the model time horizon. ‘Disabling stroke’ = patients have undergone the procedure and survived but had a disabling 
stroke; this can either occur within the first 30 days or during the rest of the time horizon of the model, and patients in this health state can only transition into the 
‘dead’ state at any point during the model time horizon. ‘Dead’ = this is the absorbing state in the model: all patients in the model are at risk of dying due to general 
all-cause mortality; patients with treated AF and stroke are at an increased risk of dying. 
AE, adverse event; AF, atrial fibrillation; SAVR, surgical aortic valve replacement; TAVI, transcatheter aortic valve implantation. 
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remains cost-effective regardless of plausible changes in individual 
model parameters (Fig. 2, Tornado diagram displaying the 20 parame-
ters with greatest influence on the model). The model was most sensitive 
to procedure costs of TAVI with SAPIEN 3 and the starting age of pa-
tients entering the model. 

3.3. Probabilistic sensitivity analyses 

The findings of the probabilistic sensitivity analyses confirm the re-
sults of the base case analysis. At the conventional WTP threshold of 
€30,000/QALY or above, TAVI with SAPIEN 3 remains cost-effective 
compared with SAVR in 100% of simulations (Fig. 3a). In addition, 
the cost-effectiveness acceptability curve (Fig. 3b) indicates that TAVI 
with SAPIEN 3 still has a high probability (99%) of being cost-effective 
at a lower threshold of €20,000/QALY. 

Table 1 
Base case results with acute and lifetime costs.  

Summary results TAVI with SAPIEN 
3 

SAVR Incremental 

Cost per patient € 42,587 € 39,269 € 3317 
Life year gained (undiscounted) 13.58 12.76 0.82 
Median survival (years) 16.00 14.08 1.92 
QALYs per patient 8.94 7.83 1.11 
Incremental cost effectiveness ratio (ICER) € 2989 
Incremental net monetary benefit (NMB) € 29,974 
Incremental net health benefit (NHB) 1.00  

Acute phase cost (first hospitalisation and rehabilitation) 
Index hospitalisation € 30,634 € 24,675 € 5959 
Rehabilitation € 1160 € 2755 −€ 1594 
Acute phase costs € 31,794 € 27,430 € 4365  

Additional costs at 1 year 
MI € 197 € 129 € 68 
Costs of pacemaker 

complications 
€ 40 € 24 € 16 

Costs of hospitalisations € 471 € 703 −€ 232 
Reintervention costs € 147 € 143 € 4 
Alive & well health state costs € 666 € 446 € 220 
Treated AF health state costs € 37 € 285 −€ 249 
Disabling stroke costs € 6 € 74 −€ 68 
Death costs € 0 € 0 € 0 
Total costs at 1 year € 33,357 € 29,234 € 4123  

Additional lifetime costs 
Costs of pacemaker 

complications 
€ 435 € 252 € 183 

Costs of hospitalisations € 806 € 761 € 45 
Reintervention costs € 5089 € 4382 € 707 
Alive & well health state costs € 1960 € 1234 € 727 
Treated AF health state costs € 713 € 2945 −€ 2233 
Disabling stroke costs € 226 € 461 −€ 235 
Additional Lifetime Costs € 9229 € 10,035 −€ 806 
Total Lifetime Costs € 42,587 € 39,269 € 3317  

Incremental net monetary benefit [NMB] (€,000)

Low value
High value

0 5 10 15 20 25 30 35 40 45

Age (65.0; 85.0)

Adverse event cost SAVR (€, ; €500

Procedure cost: TAVI with Sapien 3
(€25435,418; €38153,126)

Discount rate: benefits (1-30 years) (02%; 04%)

Relative risk of death AF (01; 002)

TAVI with Sapien 3: Alive and well to AF
(monthly transition after 1 year) (0%; 0%)

TAVI with Sapien 3: Alive and well to stroke
(monthly transition after 1 year) (0%; 0%)

Proportion male (0.1; 0.1)

Relative risk of death with reintervention
TAVI with Sapien 3 (0.2; 003)

TAVI with Sapien 3:
Reintervention multiplier (0.1; 1)

Fig. 2. Tornado diagram showing the 20 parameters with greatest influence on the model (deterministic sensitivity analysis).  
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3.4. Scenario analysis 

A series of scenario analyses were conducted to determine the 
robustness of the findings, by assessing whether changing various as-
sumptions altered the results of the model. TAVI with SAPIEN 3 
remained cost-effective regardless of the time horizon (assessed for 
various time lengths up to 30 years). TAVI with SAPIEN 3 also remained 
more cost-effective than SAVR in other scenarios, despite modelling 
various challenging assumptions (full list of scenarios shown in 
Table A6, Appendix):  

o A more aggressive reintervention rate for TAVI (based on PARTNER 
2A trial data at 5 years)  

o An increased rate of stroke with TAVI after 1 and 2 years  
o Using PARTNER 3 trial data for survival at 2 years (HR = 0.75), 

adjusted to the Italian general population mortality rate  
o No survival benefit (HR = 1) 

4. Discussion 

This analysis suggests that TAVI using the SAPIEN 3 device may be a 
cost-effective valve replacement option for sSAS patients at a low risk of 
surgical mortality, treated in the contemporary Italian setting. TAVI 
with SAPIEN 3 showed an improvement in QALYs (+1.11) associated 
with slightly increased costs (+€3317) per patient compared with SAVR. 
The ICER indicates TAVI with SAPIEN 3 as a highly cost-effective 
intervention (ICER/QALY €2989) when considered in relation to the 
Italian healthcare system WTP threshold of €30,000/QALY. The ICER 
benefits for TAVI with SAPIEN 3 remained robust across a range of input 
modifications and challenging scenarios. Our findings are consistent 
with cost-effectiveness analyses of TAVI with SAPIEN 3 versus SAVR in 
other countries using the same model structure [19]. For example, TAVI 
with SAPIEN 3 was shown to be dominant in France (cost saving of 
€12,742 and generating +0.89 QALYs per patient). Reassurance on the 
robustness of our findings was further achieved from various sensitivity 
analyses. 

Our analyses revealed that, while the initial procedure costs for TAVI 
with SAPIEN 3 are higher than SAVR in Italy, the overall cost- 
effectiveness of TAVI is driven by lower long-term management costs, 
particularly those associated with treated AF and disabling stroke. In our 
model, transitions to ‘treated AF’ and ‘disabling stroke’ states were 
assumed to remain constant over the time horizon from 2 years onwards, 
regardless of time in the model or patient age. Given that stroke risk 
increases with age [27], this assumption understates transitions between 
the disease states in later years. For TAVI with SAPIEN 3 outcomes, this 
represents a conservative assumption because it is anticipated that 
stroke risk would be higher in the SAVR arm due to increased incidence 
of treated AF—the incidence of new-onset AF is 31–64% after SAVR and 
4–32% after TAVI [28]; this would, therefore, likely increase the in-
cremental difference in stroke incidence between treatment arms. 

Our findings are supported by other publications reporting cost- 
effectiveness of TAVI versus SAVR in patients at low risk of surgical 
mortality. An analysis conducted from a Canadian third-party payer 
perspective used data from the PARTNER 3 and Evolut LR trials to es-
timate the cost-effectiveness of TAVI with balloon-expandable and self- 
expandable devices compared with SAVR, and reported an ICER/QALY 
of Ca$27,196 and Ca$59,641, respectively [29]. The main difference 
between the Canadian model and our model was their choice of 
‘≥moderate paravalvular leak’ rather than ‘AF’ as a health state. Also, 
costs linked to AF and rehabilitation were not factored in this Canadian 
analysis. A Markov model-based Australian cost-effectiveness study that 
used data from PARTNER 3 and Evolut LR showed economic dominance 
over SAVR for TAVI with Evolut (self-expandable device) and an ICER of 
$3521/QALY gained for TAVI with SAPIEN 3 [30]. Other published 
analyses that have shown TAVI to be cost-effective versus SAVR in low- 
risk patients include an Irish cost-utility analysis in patients ≥70 years 

(TAVI was less costly and delivered more QALY) [31], and Norwegian 
and French Health Technology Assessments (both showed dominance of 
TAVI over SAVR) [32,33]. The positive French Health Technology 
Assessment was informed by a cost-utility analysis that used the same 
Markov model structure with PARTNER 3 data [19] as used here. 

Our analysis is important from several perspectives. Patients prefer a 
minimally invasive treatment option with lower risk of complications 
and/or rehospitalisation along with improved recovery rate and quality 
of life gains. For the Italian healthcare provider, efficient use of limited 
healthcare resources is preferable. With lower risk of infection, fewer 
complications and shorter hospital stays, TAVI with SAPIEN 3 offers a 
reduced impact on organisational aspects and resources (e.g., lower 
general anaesthesia) compared with SAVR whilst also improving pa-
tients' quality of life. Our analysis is valuable for decision making spe-
cifically considering the recent ESC/EACTS guidelines that recommend 
TAVI in all patients >75 years regardless of the degree of surgical risk 
[12]. Also, Italy has the largest proportion of elderly (≥65 years) citizens 
in Europe [34]; consequently, an increase in demand for TAVI is to be 
expected in Italy in the near future. This increased demand is likely to be 
seen among elderly patients with a low surgical risk profile. To sus-
tainably meet the demand, TAVI probably needs to prove favourable in 
this population from a health-economics perspective. Our cost- 
effectiveness analysis provides a first step in that direction. 

Finally, policy makers may consider the benefits of TAVI over SAVR 
in an overall societal–medical perspective; instead of considering pro-
cedure costs, rehabilitation costs and budget separately. Our findings 
may help to inform a holistic consideration when making policy de-
cisions for the management of sSAS. While further investigations into 
the societal impact/benefit of TAVI versus SAVR may be warranted, the 
results of this analysis suggest that TAVI with SAPIEN 3 may be clinically 
beneficial and cost-effective for sSAS patients at low risk of surgical 
mortality in Italy. 

4.1. Limitations 

This study has certain limitations. First, there are inherent limita-
tions of a cost-effectiveness analysis owing to: 1) assumptions made in 
the presence of ‘best fit’ data or paucity of data; 2) extrapolations into 
time horizons modelled beyond the scope of existing input data; 3) 
under- and over-estimations potentially caused by differences in 
healthcare systems, or by the criteria for intervention and treatment 
selection within a specific system. In this model, hospitalisation data 
were based on 1- and 2-year data from the PARTNER 3 trial. A simpli-
fying assumption was used whereby this rate remained constant over the 
time horizon of the model after 2 years; the impact of this assumption is 
unknown because individuals in both treatment arms in the model are at 
risk of hospitalisation. Furthermore, due to a lack of long-term data, the 
rate of reinterventions was assumed to remain constant after 22 years; 
the impact of this assumption on modelled outcomes was considered to 
be minimal based on an expectation that only around 11% of patients 
would still be alive in the model after this time point, with limited need 
for reintervention. Nevertheless, uncertainty regarding the longer-term 
durability of the TAVI device and consequent reintervention rates in 
younger patients cannot be disregarded. Estimates based on historical 
studies suggest a structural valve deterioration rate of 7% at 5 years, 
although this can be expected to improve with improvements in TAVI 
valve construction and deployment techniques [35]. Finally, disutilities 
were not included for any intercurrent events because this risks them 
being counted twice with the health state utilities being applied to pa-
tients in the ‘treated AF’ and ‘disabling stroke’ states. This was a con-
servative assumption because, apart from pacemaker complications, 
rates of intercurrent events are generally lower for TAVI with SAPIEN 3 
compared with SAVR [5]. 

A second limitation pertains to the generalisability of the conclu-
sions. The results of this study cannot be generalised to the overall 
population with aortic stenosis because patients with some high-risk 
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features, such as annular calcification and unfavourable coronary 
anatomy, were excluded from the PARTNER 3 trial. Equal care also 
needs to be taken when generalising any findings from this model to 
populations outside of Italy and to other transcatheter heart valves than 
SAPIEN 3. 

5. Conclusions 

Data from PARTNER 3 suggested that the use of TAVI with SAPIEN 3 
is likely to represent a more favourable clinical option than SAVR in 
sSAS patients at low risk of surgical mortality. The results of this cost- 
effectiveness analysis indicate that, in Italy, TAVI with SAPIEN 3 
could provide a compelling value-based, cost-effective option over SAVR 
for this patient population, with an estimated ICER/QALY value well 
below the typical national threshold. The model seemed robust, with 
uncertainty addressed through a range of scenarios and sensitivity an-
alyses. Thereby, results from this study can support Italian policy makers 
and healthcare budget holders in optimising management of patients 
with sSAS. 
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