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Abstract

Background: Transcatheter aortic valve implantation (TAVI) has emerged as a preferred treatment for severe, symptomatic 
aortic stenosis (AS). However, comparative data with surgical aortic valve replacement (SAVR) within the Brazilian public health 
system (SUS) remain limited.

Objective: To compare clinical outcomes and perform a cost-analysis of TAVI versus SAVR in SUS patients.

Methods:  This retrospective, single-center study evaluated clinical outcomes and direct medical costs, using a statistical 
significance threshold of 5%.

Results: Between 01/2018 and 12/2022, 320 patients (139 TAVI, 181 SAVR) were included. TAVI patients were older (77.9 vs. 
64.9 years, p<0.001) and had higher surgical risk (STS 3.62% vs. 1.64%, p<0.001). Mortality (2.9% vs. 5.0%) and stroke rates 
(1.4% vs. 3.3%) were numerically lower for TAVI, but not statistically significant. In a risk-adjusted composite outcome (death, 
stroke, re-hospitalization), TAVI showed potential superiority (5.8% vs. 12%, OR 2.68, 95% CI 1.04-7.65, p=0.05), though 
not statistically significant. TAVI was associated with a shorter hospital stay (2.0 vs. 8.0 days, p<0.001). TAVI’s total cost was 
significantly higher than SAVR’s (R$ 55,750.90 [52,345.30; 92,286.80] vs R$ 22,518.10 [19,130.60; 25,875.10, - p<0.001]).

Conclusions:  In this study, TAVI displayed similar clinical outcomes compared to SAVR, while being performed on older 
patients with higher surgical risk. From an economic perspective, costs of TAVI treatment were significantly higher than SAVR, 
driven mainly by device costs, while in-hospital length of stay was significantly lower. With extended follow-up and reduced 
procedural costs, TAVI may become a cost-effective option in the SUS.
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Today, TAVI receives a level IA recommendation from major 
international and national cardiology guidelines10-12 for correcting 
AS in elderly patients, regardless of surgical risk. Since 2019, 
TAVI has also become the primary therapy for AS in the United 
States of America, according to the STS/TVT (Society of Thoracic 
Surgeons–American College of Cardiology Transcatheter Valve 
Therapy Registry) registry.13 

Regarding the costs associated with TAVI - a concern with every 
new medical technology introduced in clinical practice -, several 
contemporary international studies corroborate its safety, efficacy, 
and cost-effectiveness in various settings.14-25 However, national 
data comparing TAVI outcomes with SAVR in Brazil are scarce, 
as are evaluations of the direct costs of both procedures in the 
scenario of the Brazilian Unified Health System (SUS).

Objectives
We aimed to evaluate the clinical outcomes of TAVI versus 

SAVR and conduct an economic analysis of the direct costs of both 
procedures, performed at a tertiary hospital within the Brazilian 
Unified Health System (SUS).

Introduction
Calcific aortic stenosis (AS) is a condition of high prevalence 

and lethality,1 primarily affecting elderly individuals. Surgical 
aortic valve replacement (SAVR) was the first curative 
treatment for this condition and remained the sole definitive 
therapy for several years. In 2002, transcatheter aortic valve 
implantation (TAVI) was performed for the first time,2 and 
since then, this technique has seen its indications expanded, 
supported by a series of randomized clinical trials in various 
surgical risk populations.3-9
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Central Illustration: Transcatheter Aortic Valve Implantation vs. Aortic Valve Surgery in a Brazilian Public 
Health System (SUS) Hospital: Periprocedural Outcomes and Costs

Total: 320 patients
(Jan/2018 - Dec/2022)

Variables

Age (years)

STS Risk 
Score (%)

In-hospital 
stay (days)

Total cost (R$)

TAVI: 139 patients

77.9 ± 7 vs 64.9 ± 7.5

vs

3.6 ± 2.3 vs 1.6 ± 0.9

3.4 ± 4.4 vs 11.6 ± 12.8

55,750.9 [52,345.3; 92,286.8] vs 22,518.1 [19,130.6; 25,875.1]

STS - adjusted Composite Outcome
(Death, Stroke and Re-hospitalization in 30 days)

P-Value: 0.05 (OR 2.68. IC 1.04 – 7.65)

5.8% 12%

SAVR: 181 patients P-Value

<0.001

<0.001

<0.001

<0.001
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Methods
This is an observational, single-center, retrospective study. 

From January 1, 2018, to December 31, 2022, all patients 
undergoing TAVI and SAVR at a tertiary-level hospital specializing 
in Cardiology were evaluated. Patients over 50 years old with 
symptomatic, severe AS according to echocardiographic criteria12 
were included. Patients with any of the following criteria were 
excluded: SAVR combined with coronary artery bypass graft 
(CABG); SAVR and associated surgical procedures involving mitral, 
tricuspid, or pulmonic apparatus, myectomy, or ascending aortic 
replacement; SAVR for isolated aortic insufficiency; patients in 
cardiogenic shock; patients with prior SAVR; TAVI performed 
via non-transfemoral access; and infective endocarditis in the 
last 6 months. 

A free and informed consent form (FICF) was prepared 
requesting authorization for data collection, and the institutional 
Ethics and Research Committee approved the project - CAAE 
59420922.0.0000.5462.

Clinical outcomes were defined according to recommendations 
from the Valve Academic Research Consortium (VARC-3)26 and 
assessed during the in-hospital period and up to 30 days post-
discharge. Major clinical endpoints included all-cause death, 
cardiovascular death, stroke, acute kidney injury, major bleeding, 
vascular complications, infection, permanent pacemaker (PPM) 
implantation, and re-hospitalization. Data were collected from 
physical or digital medical records. 

The economic analysis was based on direct medical costs. 
Regarding TAVI and SAVR procedures, we estimated material 
costs based on hospital data. Human resource costs per procedure 
were estimated through the remuneration of the professionals 
involved according to the average time of their participation in the 
procedures, as per a direct questionnaire applied to professionals 
and electronic medical record data. Hospitalization costs were 
based on estimated daily-bed values forward and ICU patients, 
according to individual length of stay in each sector. The length of 
hospitalization considered the initial day (D0) as the date of the 
procedure and the final day as the date of hospital discharge. A 
complete explanation of economic data collection is presented in 
supplementary document 1. All economic data will be presented 
in Brazilian Reais (BRL – R$). For reference, as of December 
2022, 1 BRL was equivalent to 0,19 US Dollars (USD - $) and 
0,18 Euros (EUR - €).

Statistical analysis
Continuous clinical and demographic variables were 

described by their means and standard deviations or medians 
and interquartile ranges. Categorical variables were described by 
their absolute and relative frequencies. To assess the normality of 
the sample data, a histogram was generated for visual inspection 
of the distribution.

Comparisons of variables of interest were made using 
hypothesis tests, with the unpaired Student’s t-test used (in 
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cases where the data had a normal distribution) and the 
Mann-Whitney U test (when normal distribution was not met) 
for continuous variables. For categorical variables, the Chi-
square test was used for association evaluation and Fisher’s 
test for independence analysis. The statistical significance level 
adopted was 5%.

Considering the main clinical outcomes of interest 
evaluated in contemporary international studies,6-9 univariate 
and multivariate Cox proportional hazards regression models 
were used to compare outcomes (mortality, stroke, and re-
hospitalization) between the TAVI and SAVR groups. The 
univariate analysis assessed the association between procedure 
type and each outcome. The multivariate model was adjusted 
for STS Risk Score.27 All assumptions of the Cox model were 
verified.

Statistical analyses were performed using R Software 
version 4.1.2. 

Results
Between January 2018 and December 2022, 470 patients 

underwent SAVR procedures, and 289 patients were 
excluded because they met the predefined exclusion criteria 
(Figure 1). During the same period, 142 TAVI procedures 
were performed at the institution, and 139 patients were 
selected for this study; only three (3) patients were excluded 
due to the application of alternative access routes for TAVI 
(2 procedures performed via subclavian access and 1 via 
transcarotid surgical access). Therefore, the total study 
population comprised 320 patients (n=139 in the TAVI group 
and n=181 in the SAVR group). Clinical data was available 
for all patients during the in-hospital period; missing data 
was very low (2 patients -1.1%- in the SAVR group and 3 
patients -2.1%- in the TAVI group) in 30 days.

Baseline characteristics
TAVI and SAVR groups showed significant differences in 

their clinical and demographic profile (Table 1). As compared 
to SAVR patients, individuals who underwent TAVI were 
significantly older (77.9 ± 7 vs. 64.9 ± 7.5 years, p <0.001), 
with higher surgical risk as verified by STS score25  and by 
EuroScore II28 and with a higher prevalence of associated 
comorbidities such as previous stroke, chronic kidney 
disease - CKD, and frailty. In terms of baseline transthoracic 
echocardiographic characteristics, the TAVI group presented 
with greater indexed left atrial volume and reduced aortic 
valve area. Conversely, individuals treated with SAVR exhibited 
a higher proportion of moderate or severe aortic insufficiency 
prior to aortic valve replacement.

Procedural characteristics
A dedicated protocol for a minimalist TAVI procedure 

was implemented and has been followed since 2020 in the 
hospital, and whenever feasible, TAVI was performed using a 
fully percutaneous access route, with conscious sedation and 
transthoracic echocardiography instead of general anesthesia 
and transesophageal echocardiogram to guide the procedure. 
Considering those definitions, it was found that TAVI was 

conducted under a minimalist strategy in 89.9% of selected 
patients.

Regarding transcatheter heart valves (THV) types, 
balloon-expandable valves (BEV) were implanted in 115 
(82.5%) patients, with 17.5% of patients undergoing 
implantation of self-expanding valves (SEV). In the SAVR 
group, bioprosthesis were used in 90% of cases, and only 
10% of patients received a mechanical aortic valve.	  
After the procedure, patients undergoing TAVI were transferred 
to the ward in more than half of the cases (57.2%), without 
the need to stay in the intensive care unit (ICU). The above 
data are presented in Table 2.

Clinical and echocardiographic outcomes
Considering the main clinical outcomes as defined by 

VARC-3 criteria, no significant differences were observed 
between TAVI and SAVR regarding all-cause mortality (2.8 
vs 5.0%, p=0.353), stroke (1.4 vs 3.3%, p=0.300), and re-
hospitalization at 30 days (1.4 vs 5.0%, p=0.106), respectively. 
Patients undergoing TAVI had a significantly lower incidence of 
major bleeding complications, infectious complications, and 
acute kidney injury. Conversely, patients undergoing SAVR 
had a lower incidence of vascular complications. The need 
for permanent pacemaker (PPM) implantation was similar 
between TAVI and SAVR (Table 3). 

When evaluating the composite outcome of all-cause 
death, stroke, and re-hospitalization adjusted for the STS 
score of both groups (Table 4), a potential superiority of TAVI 
compared to SAVR was indicated. However, it did not reach 
statistical significance (5.8% vs. 12%, OR 2.68, 95% CI 1.04 
- 7.65, p = 0.05) – Central Illustration.

Regard ing  the  pos t -procedura l  t rans thorac ic 
echocardiographic assessment, patients undergoing TAVI 
had a higher effective orifice area (EOA) and lower maximum 
and mean gradient values, as compared to SAVR patients. 
Additionally, patients who underwent TAVI had a significantly 
higher rate of moderate or severe aortic regurgitation (Table 5). 

Length of index hospitalization and economic analysis
Length of hospital stay after the procedures was significantly 

shorter in the TAVI group as compared to the SAVR group 
(2.0 [1.0; 4.0] days vs. 8.0 [7.0; 12.0] days, p < 0,001), both 
considering the ICU and the ward length of stay (table 6).

The costs of materials required for the two types of 
procedures were significantly higher in the TAVI group (R$ 
52,752.70 [48,865.4; 90,063.20] vs. R$ 5,635.4 [4,638.9; 
7,688.00], p < 0.001). When multiplying the average hourly 
wage of the professionals involved in the procedures by the 
number of hours reported by each professional group, the 
average labor cost was R$ 1,464.23 for TAVI procedures and 
R$ 3,426.49 for SAVR procedures. In the TAVI group, the mean 
daily costs of ICU and ward stay were R$ 1,588.57 and R$ 
717.54, respectively. On the other hand, the mean daily costs 
of ICU were R$ 2,585.34 in the SAVR group. The estimation 
of these values is presented in Supplementary Document. 1. 

The analysis of procedural costs, including materials, 
devices, and professional fees, revealed that TAVI had 
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a significantly higher cost compared to SAVR (R$ 54,322.6 
[50,329.60; 91,529.20] for TAVI vs. R$ 9,061.9 [8,065.40; 
11,114.50] for SAVR, p < 0,001). Hospitalization costs, 
however, were lower in the TAVI group (R$ 1,076.30 [717.50; 
2,170.70]) compared to the SAVR group (R$ 12,494.00 [9,457.9; 
16,799.20]). When combining both procedure and hospitalization 
costs, the total average cost was significantly higher for TAVI (R$ 
55,750.90 [52,345.30; 92,286.80]) as compared to SAVR (R$ 
22,518.10 [19,130.60; 25,875.10]), with a p-value of <0.001 
(see Table 6).

Further breakdown of the cost components revealed that for 
TAVI, the procedural costs comprised 96.6% ± 3.5% of the total 
cost. Conversely, for SAVR, hospitalization costs accounted for 
59.3% ± 13.8% of the total procedure cost (Table 6).

Discussion
In this observational study with patients with severe, 

symptomatic AS treated with SAVR in a public, tertiary referral 
hospital from the Brazilian unified health system, TAVI resulted 
in similar occurrence of safety and efficacy clinical outcomes as 
compared to SAVR, despite significant differences in baseline 
patients’ clinical characteristics such as age, comorbidities, and 
surgical risk. In most patients, it was possible to use a minimalist 
TAVI strategy, allowing discharge with a shorter hospital stay. 
From an economic perspective, TAVI was more expensive than 
SAVR, mainly due to the high costs related to the THV and its 
adjunctive devices. 

Individuals undergoing TAVI were elderly (mean age 77.9 
years) and stratified as low to intermediate surgical risk patients. 
Nineteen (19) % of these individuals were considered frail after 
multidisciplinary discussion in the Heart Team, with frailty being 
an important predictor of mortality not considered in traditionally 
used surgical risk scores. Hence, the indication for TAVI in our 

hospital was in accordance with current recommendations from 
national and international guidelines for the treatment of valvular 
heart disease. 

Clinical results observed in our series can be analyzed 
comparatively to important registries published in the literature. 
Regarding TAVI, data from the STS-ACC TVT Registry13 (n= 
68.000, the largest registry available) demonstrated that the 
median age and STS score of patients treated in the United States 
were 80 years and 4.38%, respectively – comparable to our 
population. Indeed, all-cause mortality was 2.5% and stroke rate 
was 2.3% - close to the mortality of 2.8% and stroke incidence of 
1.4% observed in our study. Evidence from the Brazilian Registry 
of Transcatheter Aortic Valve Implantation and New Technologies 
(RIBAC-NT)29 revealed a higher in-hospital death rate (8.2%): 
the long-term nature of the national registry (14 years) and the 
inclusion of lower-volume and less-experienced centers may 
explain this discrepancy. Furthermore, patients selected for TAVI 
in our series were treated with newer, contemporary iterations of 
THVs, which enhance the safety and efficacy of TAVI procedures. 

TAVI resulted in lower rates of hemorrhagic events, infectious 
complications, and acute kidney injury as compared to SAVR. 
Often, comparative studies revealed that permanent pacemaker 
implantation is more frequently observed after TAVI than SAVR:30 
conversely, a low occurrence of PPM (4.3%) was observed in our 
population. The high percentage (82.5%) of BEV utilization and the 
shallow implantation technique of the THV relative to the aortic 
valve annulus may be related to this finding. Significantly better 
valve hemodynamics were noted in the TAVI group, with higher 
EOA and lower maximum and mean gradients as compared to 
the SAVR group, which may potentially impact the occurrence 
of major clinical endpoints at long-term follow-up.

Regarding SAVR, our results can be analyzed from the 
perspective of the Brazilian Registry of Cardiovascular 
Surgeries in Adults (BYPASS Registry, 2014 to 2018):31 in 

Figure 1 – SAVR patients enrollment. SAVR: surgical aortic valve replacement.

470 SAVR Patients Analysed

289 Excluded Patients

68 Under 50 years
77 Re-operations
38 Aortic Insufficiency
 7 Endocarditis
8 Moderate Aortic Stenosis
89 Combined procedures
2 Emergency procedures

181 SAVR Patients Included
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this study, the observed mortality of isolated SAVR was 5.1%, 
stroke rate was 1% and mean length of hospital stay was of 12.5 
days (in line with rates of 5%, 3.3% and 11.6 days in our series, 
respectively). The occurrence of infectious complications in the 
SAVR group was unexpectedly high in our experience, mainly 
due to surgical site infection; thus, the prolonged hospitalization 
observed can be related to this finding. The latest data from The 
Society of Thoracic Surgeons Adult Cardiac Surgery Database32 
reported an operative mortality rate of 2.3%, stroke of 1.3% and 
hospital length of stay of 5 days.

One of the benefits of TAVI is its less invasive nature, 
which allows for shorter hospitalization times as compared to 
SAVR. In this regard, the development and implementation 
of an institutional protocol for a streamlined TAVI treatment – 
minimizing costs related to the procedure, allocating patients in 
non-ICU beds whenever feasible and optimizing patient care 

after the procedure – cannot be overemphasized. This definitely 
represents a positive impact considering the public health system, 
as it allows greater turnover of hospital beds and more patients 
to be admitted and treated in ICUs and in the wards. Thereby, 
63% of patients undergoing TAVI in our study were discharged 
within 48 hours after the procedure. In comparison, patients 
undergoing SAVR had an average of 5 days of ICU hospitalization 
and an average total hospitalization time of 11.6 days. Only 35% 
of patients were discharged within 7 days after surgery. The impact 
of TAVI following the streamlined approach can be seen in Figure 
2, which shows the gradual reduction in hospitalization times 
following the minimalist protocol implementation since 2020, 
and its comparison with the surgical group.

Regarding the economic findings of the study, the higher cost 
of TAVI as compared to surgery is primarily attributable to the cost 
of the transcatheter bioprosthesis. In the TAVI group, more than 

Table 1 – Characteristics of the patients at baseline

Characteristics TAVI, N = 139 SAVR, N = 181 p Value

Age - years 77.9 ± 7.0 64,9 ± 7.5 <0.001

    50 - 65 5 (3.6%) 81 (45%)

    66 - 74 36 (26%) 83 (46%)

    ≥ 75 98 (71%) 17 (9.4%)

Male sex N (%) 82 (59%) 95 (52%) 0.258

Body mass index, Kg/m² 26.8 ± 4.9 28.6 ± 4.9 <0.001

STS Score, % 3.62 ± 2.28 1.64 ±0.94 < 0.001

     Low 98 (71%) 173 (98%)

     Moderate 35 (25%) 3 (1.7%)

     High 5 (3,6%) 1 (0.6%)

EuroScore II, % 4.38 ± 3.39 1.74 ±1.36 <0.001

NYHA III/IV n,N (%) 36/69 (51.8%) 83/181 (46%) 0.397

Coronary artery disease n, N (%) 31/139 (22%) 27/181 (15%) 0.107

Previous myocardial infarction n, N (%) 31/139 (22%) 13/181 (7.2%) <0.001

Previous stroke n, N (%) 18/139 (13%) 8/181 (4.4%) 0.007

Chronic renal failure n, N (%) 34/139 (24%) 26/181 (14%) 0.030

Diabetes n, N (%) 47/139 (34%) 52/181 (29%) 0.332

Atrial fibrillation n, N (%) 20/136 (14.7%) 9/167 (5.4%) 0.010

Previous pacemaker n, N (%) 8/136 (5.9%) 3/167 (1.8%) 0.070

Frailty n, N (%) 26/139 (19%) 0/181 (0%) <0.001

Pulmonary hypertension n, N (%) 4/139 (2.9%) 16/181 (8.8%) 0.035

LA Indexed volume, ml/m² 50.0 [43.0; 62.0] 44.0 [37.0; 53.0] < 0.001

Aortic valve area, cm² 0.6 [0.5; 0.8] 0.7 [0.6; 0.9] < 0.001

LV-Ao mean gradient, mmHg 54.0 [43.5; 65.0] 55.0 [45.0; 67.0] 0.330

LV ejection fraction, % 60.0 [47.0; 64.0] 61.0 [48.0; 65.0] 0.364

Mod./severe Ao regurgitation n, N (%) 25/139 (17.9%) 57/181 (31.5%) 0.007

TAVI: transcatheter aortic valve implantation; SAVR: surgical aortic valve replacement; LV: left ventricle; LA: left atrium; Ao: aorta.
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95% of the total hospitalization costs are related to materials and 
devices. Because it is a less invasive procedure, TAVI entails shorter 
hospitalization times in the ICU and ward. Conversely, SAVR costs 
were mainly related to in-hospital stay (over 55% of the total costs). 
In other words, considering the reality of our public health system, 
TAVI still has a significantly higher cost when compared to SAVR, 
which is not fully offset by its significantly shorter hospital stay. 
Therefore, material price reduction is paramount to allow the 
less invasive treatment to be more widely available - considering 
cost-restraints relative to the public health system – and allowing 
the treatment of older, sicker patients that might not be the best 
candidates for SAVR treatment, with a favorable safety profile. 

As a pioneering study that has contemporarily evaluated TAVI 
costs in the Brazilian unified public health system, we believe 
that our data can serve as a reference for future studies on the 
subject. As TAVI continues to be more broadly applicable to 
younger and low-risk patients and with the expected availability 

of different THVs in the market - with a consequent reduction 
in device costs -, studies with long-term follow-up (such as the 
prospective, randomized TEAM-Br - Treatment of Aortic Stenosis 
in Brazil, NCT04067089) are eagerly awaited to truly evaluate the 
cost-effectiveness and cost-utility of TAVI as compared to SAVR 
in our country.

Limitations
This study has several limitations. The observational nature 

of the study and the inclusion of consecutive patients resulted 
in groups with very different clinical characteristics. Patients with 
associated significant coronary artery disease in whom a combined 
SAVR-CABG procedure was performed were not included; in this 
subgroup, surgical mortality tends to be higher than for isolated 
SAVR, and TAVI combined with percutaneous coronary intervention 
(PCI) may be advantageous. Due to unavailability or unreliable 
data, economic costs were not evaluated in 81 patients from the 

Table 3 – Clinical endpoints at 30 days

Clinical Events TAVI, N = 139 SAVR, N = 181 p-Value

Death (%) 4 (2.8%) 9 (5.0%) 0.353

Cardiovascular death (%) 2 (2.2%) 7 (3.9%) 0.308

Stroke (%) 2 (1.4%) 6 (3.3%) 0.300

Major bleeding (%) 0 (0.0%) 12 (6.6%) 0.002

Acute kidney injury (%) 4 (2.9%) 29 (16.0%) < 0.001

Vascular complication (%) 8 (5.8%) 2 (1.1%) 0.023

Infection (%) 5 (3.6%) 27 (14.9%) < 0.001

Emergent surgery (%) 2 (1.4%) 3 (1.7%) >0.999

Definite pacemaker implantation (%) 6 (4.3%) 6 (3.3%) 0.769

Re-hospitalization (%) 2 (1.4%) 9 (5.0%)  0.106

TAVI: transcatheter aortic valve implantation; SAVR: surgical aortic valve replacement.

Table 2 – Procedural characteristics

Variables TAVI,
 N = 139

SAVR,
 N = 181

Anesthesia

Conscious Sedation 125/139 (89.9%) -

General 14/139 (10.1%) 181/181 (100%)

Transesophageal Echocardiogram

   No 127/139 (91.4%) -

   Yes 12/139 (8.6%) -

Bioprosthetic valve 139/139 (100%) 163/181 (90%)

Balloon-Expandable THV 115/139 (82.5%) -

Intensive Care Unit after Procedure 59/138 (42.8%) 180/181 (99.4%)

TAVI: transcatheter aortic valve implantation; SAVR: surgical aortic valve replacement; THV: transcatheter heart valve.
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Table 4 – STS adjusted individual and composite clinical endpoints 

Endpoints TAVI,  
N = 139

SAVR,  
N = 181

OR SAVR/
TAVI CI 95% p-Valeu OR 

adjusted CI 95% p-Value

Death, Stroke, or 
Re-hospitalization

8 (5.8%) 22 (12%) 2.27 1.01 – 5.58 0.057 2.68 1.04 – 7.65 0.050

Death or Stroke 6 (4.3%) 14 (7.7%) 1.86 0.72 – 5.37 0.271 2.33 0.77 – 8.04 0.149

Death 4 (2.8%) 9 (5.0%) 1.77 0.56 – 6.63 0.353 3.39 0.87 - 17.5 0.102

Stroke 2 (1.4%) 6 (3.3%) 2.35 0.53 – 1.,2 0.300 0.97 0.17 – 8.10 0.973

30-day Re-
hospitalization

2 (1.4%) 9 (5.0%) 3.58 0.91 – 23.8 0.106 3.69 0.72 – 30.5 0.155

Simple and multiple Cox regression models. TAVI: transcatheter aortic valve implantation; SAVR: surgical aortic valve 
replacement.

Table 5 – Post-procedure echocardiographic parameters

Variables TAVI, N = 121 SAVR, N = 174 p-Value

LV ejection fraction (%) 58.0 [49.5; 63.5] (n = 95) 60.0 [52.0; 64.0] (n = 177) 0.146

Effective Orifice Area (cm2) 2.0 [1.8; 2.4] (n = 86) 1.7 [1.5; 1.9] (n = 134) < 0.001

Maximum LV-Ao Gradient (mmHg) 11.0 [8.2; 14.0] (n = 110) 32.0 [24.0; 42.0] (n = 177) < 0.001

Mean LV-Ao Gradient (mmHg) 6.0 [4.0; 7.0] (n = 90) 18.5 [13.0; 24.0] (n = 172) < 0.001

Aortic Regurgitation ≥ moderate 8/120 (6.7%) 3/175 (1.7%) < 0.001

TAVI: transcatheter aortic valve implantation; SAVR: surgical aortic valve replacement; LV: left ventricle; Ao: aorta.

TAVI group and in 112 patients from the SAVR group. In addition, 
some significant costs potentially associated with complications 
(e.g., dialysis, blood transfusions) were not included in this analysis 
due to the unavailability of values for incorporation. A significant 
portion of procedures was conducted during the COVID-19 
pandemic, potentially introducing confounding factors. Moreover, 
clinical outcomes and cost data were collected in a high-volume, 
well-experienced, specialized cardiology center, and results may 
not be extrapolated to every other hospital in Brazil. Finally, a long-
term follow-up analysis and quality-of-life measurements were 
not performed; therefore, a cost-effectiveness comparison of both 
modalities was not possible.

Conclusion
 In this study, performed at a public, tertiary referral hospital from 

the Brazilian unified health system (SUS), TAVI resulted in similar 
clinical outcomes as compared to SAVR - albeit being performed 
on older patients with higher surgical risk. A multiparametric 
evaluation of a composite outcome of all-cause death, stroke, and 
re-hospitalization at 30 days indicated a potential superiority of 
TAVI, which, however, did not reach statistical significance. From an 
economic perspective, the costs of TAVI treatment were significantly 
higher than SAVR, driven mainly by the transcatheter heart valves 
and adjunctive devices costs, while in-hospital length of stay was 
significantly lower. 

Prospective studies with long-term follow-up and 
quality-of-life assessments are needed to accurately assess 

the cost-effectiveness and cost-utility of the procedure in 
our country.
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Table 6 – Procedure and hospitalization costs

Variables TAVI SAVR p-Value

Hospitalization Time – days

ICU (days)      

Mean ± SD 1.1 ± 2.9 (n = 139) 5.1 ± 10.2 (n = 181) < 0.001

Median [1st q; 3rd q] 0.0 [0.0; 1.0] 3.0 [2.0; 4.0] < 0.001

Ward (days)

Mean ± SD 2.3 ± 2.9 (n = 139) 6.5 ± 6.3 (n = 181) < 0.001

Median [1st q; 3rd q] 1.0 [1.0; 2.0] 5.0 [3.0; 7.0] < 0.001

Inpatient (Ward + ICU)

Mean ± SD 3.4 ± 4.4 (n = 139) 11.6 ± 12.8 (n = 181) < 0.001

Median [1st q; 3rd q] 2.0 [1.0; 4.0] 8.0 [7.0; 12.0] < 0.001

Related Costs – all values in R$

Material Costs

Mean ± SD
62,173.2 ± 18,465.0 

(n = 58)
6,388.3 ± 2,423.0 

(n = 69)

Median [1st q; 3rd q]
52,752.7 

[48,865.4; 90,063.2]
5,635.4 

[4,638.9; 7,688.0]
< 0.001

Material costs + human resources

Mean ± SD
65,154.7 ± 20,986.5 

(n = 58)
9,814.8 ± 2,423.0 

(n = 69)

Median [1st q; 3rd q]
54,322.6 

[50,329.6; 91,529.2]
9,061.9 

[8,065.4; 11,114.5]
< 0.001

Hospitalization cost

Mean ± SD
2,434.3 ± 3,757.7 

(n = 139)
18,735.4 ± 27,764.0 

(n = 181)

Median [1st q; 3rd q]
1,076.3 

[717.5; 2,710.7]
12,494.0 

[9,475.9; 16,799.2]
< 0.001

Total Cost

Mean ± SD
67,589.00 ± 22,278.90 

(n = 58)
32,343.80 ± 39,674.30 

(n = 69)

Median [1st q; 3rd q]
55,750.9 

[52,345.3; 92,286.8]
22,518.1 

[19,130.6; 25,875.1]
< 0.001

Share of procedure cost/total cost

Mean (%) ± SD 96.6 ± 3.5 (n = 58) 40.7 ± 13.8 (n = 58)
< 0.001

Median (%) [1st q; 3rd q] 98.5 [95.7; 98.6] 44.6 [34.0; 50.1]

Share of hospitalization cost/total cost

Mean (%) ± SD 3.4 ± 3.5 (n = 58) 59.3 ± 13.8 (n = 69)
< 0.001

Median (%) [1st q; 3rd q] 1.5 [1.4; 4.3] 55.4 [49.9; 66.0]
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Data Availability
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Figure 2 – Annual evolution of mean hospitalization time. TAVI: transcatheter aortic valve implantation; SAVR: surgical aortic 
valve replacement.
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