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Analysis of Administrative and Financial Delays in the Process Leading
to Transcatheter Aortic Valve Implantation: Real-World Experience in
Argentina

Analisis de las demoras administrativas y financieras en el proceso hacia el implante valvular
aortico transcatéter: experiencia del mundo real en Argentina
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ABSTRACT

Background: Severe aortic stenosis (AS) is one of the most prevalent valvular heart diseases worldwide. Transcatheter aortic valve
implantation (TAVI) has become an effective and safe therapeutic alternative across different surgical risk profiles. However, differ-
ences in access to the procedure and delays between the therapeutic decision and implantation vary substantially across healthcare
systems.

Objective: The aim of this study was to analyze the procedural timelines between key stages of the diagnostic-therapeutic process
and TAVI implantation in the real-world clinical practice of three Argentine centers, comparing two periods defined by institutional
reorganization, in order to identify opportunities for organizational optimization.

Methods: A multicenter, observational, retrospective cohort study was conducted including 71 consecutive patients with sympto-
matic severe aortic stenosis (AS) who underwent TAVI between January 2022 and August 2025. Three procedural intervals were
evaluated: first contact (FC) with an interventional cardiologist-implantation, computed tomography (CT)-implantation, and valve
request-implantation. The intervals are presented as the median and interquartile range (IQR). Differences between periods were
analyzed using the Mann-Whitney U test.

Results: The overall median intervals were 165 days (IQR 118-258) for FC—implantation, 145 days (IQR 98-216) for CT-implanta-
tion, and 67 days (IQR 45-112) for valve request-implantation. After institutional reorganization (November 2024), a significant
reduction was observed in all three intervals (p <0.001), with new medians of 138, 117, and 56 days, respectively.

Conclusions: Substantial delays were identified in the pre-TAVI process within the Argentine healthcare system, with a marked
reduction following the implementation of organizational measures. Optimizing interinstitutional and administrative coordination
emerges as a key strategy to improve procedural efficiency.
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RESUMEN

Introduccion: La estenosis adrtica (EA) grave constituye una de las valvulopatias méas prevalentes a nivel global. El implante val-
vular adrtico transcatéter (TAVI) se ha consolidado como una alternativa terapéutica eficaz y segura en distintos perfiles de riesgo
quirargico. Sin embargo, las diferencias en el acceso al procedimiento y las demoras entre la decision terapéutica y el implante varian
sustancialmente segin los sistemas de salud.

Objetivo: Analizar los tiempos asistenciales entre etapas clave del proceso diagnéstico-terapéutico y el TAVI en la préctica clinica
real de tres centros médicos argentinos, comparando dos periodos definidos por una reorganizacién institucional de procesos médicos
administrativos, con el fin de identificar oportunidades de optimizacién organizacional.

Material y métodos: Se realiz6 un estudio multicéntrico observacional de cohorte retrospectivo, que incluyé 71 pacientes consecu-
tivos con EA grave sintomatica sometidos a TAVI entre enero de 2022 y agosto de 2025. Se evaluaron tres intervalos asistenciales:
primer contacto con el médico hemodinamista (PC)-implante, tomografia computarizada (TC)-implante y solicitud de valvula—
implante. Los intervalos se presentan como mediana y rango intercuartilico (RIC). Las diferencias entre periodos se analizaron
mediante la prueba U de Mann-Whitney.
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Resultados: La mediana global de los intervalos fue de 165 dias (RIC 118-258) para PC—implante, 145 dias (RIC 98-216) para TC—
implante y 67 dias (RIC 45-112) para solicitud-implante. Tras la reorganizacién institucional (noviembre de 2024), se observ6 una
reduccion significativa en los tres intervalos analizados (p < 0,001), con medianas de 138, 117 y 56 dias, respectivamente.
Conclusiones: Se observaron demoras sustanciales en el proceso pre-TAVI dentro del &mbito sanitario argentino, con una reduccién
sustancial tras la implementacién de medidas organizacionales. La optimizacién de la coordinacién interinstitucional y administra-
tiva constituye una estrategia clave para mejorar la eficiencia asistencial.

Palabras clave: Estenosis adrtica - Implante valvular aértico transcatéter - Eficiencia organizacional

INTRODUCTION

Aortic valve stenosis (AS) is one of the most prevalent
valvular heart diseases worldwide, with an even high-
er prevalence among elderly patients, which is associ-
ated with a high burden of comorbidities and a poor
clinical prognosis if timely and early treatment is not
provided. (1,2) In recent decades, transcatheter aortic
valve implantation (TAVI) has established itself as one
of the primary therapeutic strategies for patients with
severe symptomatic AS, encompassing various age
groups and surgical risk subgroups. (3-5) Its adoption
has expanded steadily, supported by robust evidence
demonstrating its efficacy and safety compared with
conventional surgical valve replacement.

However, despite its growing implementation,
substantial differences have been documented across
different regions and healthcare systems in terms of
access to the procedure, financing challenges, and de-
lays between the therapeutic decision and the actual
performance of the implantation. (6,7) In this context,
it is particularly relevant for our region to analyze
in detail the duration of the different stages of the
process leading to TAVI, with the aim of identifying
optimization opportunities that can improve system
efficiency and clinical outcomes for patients.

The purpose of this study was to analyze care in-
tervals between key stages of the diagnostic-therapeu-
tic process and TAVI in the real-world clinical practice
of three centers in Argentina, comparing two time
periods defined by a turning point, with the aim of
identifying potential improvements in organizational
efficiency and care delivery.

OBJECTIVE

We conducted this study with the aim of correlating
by echocardiography the trigones and the CF with
topographic anatomy to understand the anatomo-
functional characteristics of cardiac mechanics.

METHODS

A retrospective, observational, multicenter cohort study was
conducted, including the analysis consecutive patients with
severe AS who underwent TAVI during the period from Jan-
uary 2022 to August 2025.

Demographic (age, gender), care-related (center, health
insurance coverage), procedural (type of implanted prosthe-
sis, need for prior coronary revascularization or valvuloplas-
ty, use of a pacemaker, transesophageal echocardiography
and in-procedure events), and clinical (periprocedural clini-
cal complications and mortality during the 30-day follow-up
period) variables were collected.

The clinical time points of interest were defined prospec-
tively and analyzed as intervals in days between:
¢ First contact (FC) with the interventional cardiologist >
implantation.
¢ Computed tomography (CT) - implantation.
e Valve request - implantation.
These metrics reflect the diagnostic and administrative
sequence of the pre-TAVI process, in line with the character-
ization of “waiting times” used in international studies. (7)

Statistical analysis

Continuous variables were expressed as mean and standard
deviation (SD) or median and interquartile range (IQR) ac-
cording to their distribution characteristics. The normality
of the variables was assessed by graphical inspection and the
Shapiro-Wilk test. Categorical variables were presented as
absolute frequencies and percentages.For the comparative
analysis of care intervals, two periods were defined based
on the cutoff date of November 1, 2024, corresponding to an
institutional reorganization of the medical-administrative
care pathways at the participating centers.

Differences between periods were assessed using Welch’s
t-test for independent means, given the possible heterogene-
ity of variances between groups. In cases of non-normal dis-
tributions, the robustness of the results was verified using
the nonparametric Mann-Whitney U test.

The data were analyzed using an exploratory approach
with no corrections for multiple comparisons. All compari-
sons were two-sided, and a p-value <0.05 was considered
statistically significant. Statistical analysis was performed
using standard statistical software for biomedical research
(Stata®, version BE, StataCorp, College Station, TX, USA).

Ethical considerations

The study was conducted in accordance with the principles
of the Declaration of Helsinki, (8) and was approved by the
institutional ethics committees of the participating centers.
The individual informed consent was waived given the retro-
spective nature of the study and the use of anonymized data.

RESULTS
Dissection and topographic anatomy of the cardiac fulcrum
A total of 71 patients who underwent TAVI between
January 2022 and August 2025 were included in the
analysis. Mean age of the study population was 80.9
+ 5.2 years, with female predominance . In terms of
the procedure’s financiers, health coverage was pro-
vided primarily by the Comprehensive Medical Care
Program (PAMI), while the Institute of Medical Assis-
tance (IOMA) accounted for only a minority of cases,
approximately 1%. (Table 1)

Regarding the technologies used for TAVI, the
most commonly implanted valve prostheses were Evo-
Iut R/PRO (Medtronic Inc., Minneapolis, MN, USA),
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followed by Sapien 3 (Edwards Lifesciences LLC, Ir-
vine, CA, USA), ACURATE neo2 (Boston Scientific
Corporation, Marlborough, MA, USA), and Myval
(Meril Life Sciences Pvt. Ltd., Vapi, Gujarat, India),
respectively. (Table 2)

No valve requests were rejected by the financiers,
although in some cases, the amount of supporting doc-
umentation required for device provision was greater
than for the rest of the patients.

Preoperative evaluation was complete in all pa-
tients, including electrocardiogram, transthoracic
echocardiogram, coronary angiography, CT scan with
TAVI protocol, and conventional surgical risk scores.

Procedures and adverse clinical events
Regarding the cardiovascular interventional proce-
dures performed during pre-TAVI preparation, one-
quarter of patients required percutaneous coronary
intervention (PCI) prior to TAVI, while approximately
3% underwent balloon aortic valvuloplasty (BAV) as a
bridge to the intended therapeutic procedure. Among
the total number of patients included, only two had a
history of permanent pacemaker implantation, while
three required a permanent pacemaker post-implan-
tation.

Intra-procedural adverse clinical events were re-
corded in only three patients: two required emergency

Table 1. Baseline characteristics of the study population

Age, years 80.9+5.2
Male gender 44 (62.4)
BMI, kg/m? 26.8+3.4
Hypertension 59 (83.3)
Dyslipidemia 37 (52.6)
Diabetes mellitus 23 (32.1)
Smoking 11 (15.9)
Chronic kidney disease 9(13.3)
Peripheral vascular disease 8(11.7)
Atrial fibrillation 16 (23.2)
Cancer 6(8.1)
COPD 10(14.7)
Previous pacemaker 2(3.1)
LVEF, % 57 +9
Financier

PAMI 70 (98.6)

IOMA 1(1.4)

Other 0 (0)

* Data expressed as mean = standard deviation or absolute value (per-
centage)

BMI: body mass index; COPD: chronic obstructive pulmonary disease;
IOMA: Institute of Medical Assistance; LVEF: left ventricular ejection
fraction; PAMI: National Institute of Social Services for Retirees and
Pensioners

Table 2. Type of implanted valve prosthesis and periprocedural
adverse clinical events

Variable * n=71

Type of prosthesis implanted

Evolut R/PRO 51(71.8)
Sapien 3 17 (23.9)
ACURATE neo2 2(2.8)
Myval 1(1.4)
Pre-TAVI PCI 18 (25.3)
Aortic balloon valvuloplasty 3(2.8)
Permanent pacemaker implantation 3(4.2)
Intraprocedural adverse clinical events 3(4.2)
Immediate post-implantation events (before discharge) 5(7.0)
Mid-term post-discharge events 2(2.8)
Overall 30-day mortality 3(4.2)

* Data expressed as absolute values (percentage).
PCl: percutaneous coronary intervention; TAVI: transcatheter aortic
valve implantation

pacemaker implantation, and one developed conges-
tive heart failure. In the immediate post-implantation
period, complications were observed in five patients:
one emergency pacemaker, one vascular access com-
plication, two deaths, and one case of acute cholecys-
titis unrelated to TAVI. In the mid term, two patients
experienced clinical events (one case of congestive
heart failure and one case of infectious endocarditis
of a native valve with a fatal outcome). An overall
mortality rate of 4.2% was observed during the 30-day
follow-up period following the index procedure.

Analysis of care intervals

Analysis of delays in each of the care intervals showed
that the median time between the FC with an inter-
ventional cardiologist and TAVI was 165 days (IQR
118-258); the median interval between CT and im-
plantation was 145 days (IQR 98-216), and the me-
dian time from valve request to implantation was 67
days (IQR 45-112).

When comparing the periods defined by the cutoff
date of November 1, 2024—corresponding to an insti-
tutional reorganization of medical and administrative
workflows—a significant reduction was observed in
all three intervals analyzed. Among the specific meas-
ures implemented as part of this reorganization, the
following stand out: the designation of a fixed weekly
day dedicated exclusively to TAVI ; the creation of a
stable and dedicated team, always composed of the
same physicians, technicians, and nurses from the
hemodynamic department; the appointment of a sin-
gle person responsible for the structural management
of the program, avoiding the rotation of responsibili-
ties among different professionals; the personalization
of follow-up for each patient through direct communi-
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cation via WhatsApp with the head of the structural
pathology team; and, the systematic learning of the
administrative processes of the financiers, in order to
understand their internal logic and optimize the man-
agement of authorization requests.

Thus, prior to the pre-established turning point,
the medians were 338 days (IQR 220-512) for the FC-
implantation interval, 320 days (IQR 185-455) for CT
scan-implantation, and 131 days (IQR 78-205) for re-
quest-implantation.

In contrast, in the subsequent period, these were
reduced to 138 days (IQR 110-180), 117 days (IQR
88-165), and 56 days (IQR 39-82), respectively, show-
ing a statistically significant difference in all cases (p
<0.001 for all three intervals). (Figure 1)

DISCUSSION
To the best of our knowledge, this study constitutes
the first multicenter analysis conducted in Argentina
that systematically evaluates care intervals in the
diagnostic-therapeutic process prior to TAVI in the
Argentine healthcare system. Our findings show that
delays between the different stages of the care circuit
are considerable and that, following the implementa-
tion of an institutional reorganization of administra-
tive and clinical workflows, a significant and sustained
reduction in times to the procedure was achieved.
These results are consistent with international re-
ports indicating that prolonged waiting times between
the therapeutic decision and implantation constitute
a growing challenge in real-world TAVI practice, par-
ticularly in healthcare systems with coverage limi-
tations or partial government funding. (7-9) Recent

studies have shown that socioeconomic and structural
factors within healthcare systems directly influence
access to and timing of the procedure, leading to ine-
qualities across regions and types of coverage. (10-13)
In this regard, data from our cohort confirm that lo-
gistical and administrative barriers can be a major de-
terminant of delays, even in settings with established
experience in structural intervention.

The marked decrease observed in the FC—implan-
tation, CT-implantation, and valve request-implan-
tation intervals following institutional reorganiza-
tion suggests that optimizing internal processes can
have an immediate impact on the efficiency of care.
In particular, closer coordination between clinical and
administrative and financing teams (primarily PAMI
and IOMA) allowed for a significant shortening of the
authorization, provision, and scheduling stages of the
procedure. This finding underscores the importance
of integrated healthcare management strategies,
which do not necessarily require additional techno-
logical investments, but rather an improvement in
inter-institutional coordination and the definition of
operational responsibilities. (14)

This set of low-cost, highly effective strategies
demonstrates that institutional reorganization fo-
cused on people and processes can have the same or
even greater impact than the incorporation of new
technologies.

Furthermore, the study provides valuable infor-
mation concerning the reality of access to TAVI in the
Argentine healthcare area, where reliance on state
coverage mechanisms and administrative bureau-
cracy often dictates the timing of therapeutic resolu-

Fig. 1. Analysis of prespecified time intervals prior to TAVI, and differences relative to the inflection point
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tion. In this context, identifying the critical points in
the process—from the initial indication to the actual
availability of the valve prosthesis—can guide health
policies aimed at accelerating equitable access to high-
ly complex therapies.

The process from the therapeutic decision to the
actual implantation involves multiple stages of high
administrative complexity, which often results in pro-
longed delays. In this regard, it has been demonstrat-
ed that the presence of a coordinator to lead the TAVI
program at the institutional level can be associated
with greater organizational efficiency, a significant re-
duction in care times, and better patient satisfaction
indicators, who would also potentially benefit from
more structured follow-up during the post-proceduru-
ral period. (15)

Although the present work did not aim to assess
the clinical impact of delays in care at different stages
of the process, several studies have suggested that pro-
longed waiting times may be associated with increased
morbidity and mortality, both due to the progression
of AS and to the decompensation of comorbidities
during the pre-procedurural period. (16) Within the
analyzed cohort, five patients with severe AS who had
initiated the evaluation process for TAVI experienced
adverse events during the delay period: one suffered a
disabling stroke, two died from cardiovascular causes,
and two discontinued the administrative process be-
fore its completion. For this reason, the reduction in
waiting times observed in our cohort could have fa-
vorable clinical implications, which deserve further
exploration in future prospective studies. It is worth
noting that in the analyzed cohort, the use of BAV as a
bridging strategy to TAVI was recorded in a minority
of cases. Its implementation in some of these patients
was a direct consequence of prolonged administrative
delays, which in itself constitutes a limitation of the
system, considering that BAV entails known proce-
dural risks and offers only a temporary clinical ben-
efit; therefore, its use as a bridge forced by avoidable
delays is inappropriate and should be described as a
manifestation of the healthcare system dysfunction.
Internationally, its indication is restricted to specific
clinical situations and is not a standard practice in re-
sponse to administrative delays. (17-20)

The causes that could explain these observed de-
lays are multifactorial. These include referrals arriv-
ing with incomplete or insufficient diagnostic studies
for therapeutic decision-making, delays in schedul-
ing outpatient appointments and obtaining admin-
istrative authorizations, frail patients’ dependence
on caregivers, as well as socioeconomic and logistical
barriers related to transportation and geographic dis-
tances. Moreover, holdups within the facility—com-
mon in units not exclusively dedicated to TAVI—are
exacerbated by limited resource availability, such as
a single angiography machine, and by the need to co-
ordinate the simultaneous presence of anesthesiology

and vascular surgery teams to perform the procedure.

Finally, the findings presented here reinforce the
need to develop specific quality indicators for the pre-
TAVI process, to allow for continuous monitoring of
access times and facilitate comparisons between insti-
tutions. The incorporation of these indicators into na-
tional or regional TAVI registries could serve as a key
tool for promoting efficiency, equity, and transparency
in access to this treatment within the Argentine and
Latin American healthcare systems.

Limitations

This study has a number of limitations, which must
be taken into account when interpreting the results.
First, this is a retrospective cohort analysis based on
a relatively small sample limited to three healthcare
centers in the Buenos Aires Metropolitan Area, which
might limit the extrapolation of the findings to other
institutional settings or regions of the country with
different healthcare infrastructure.

Second, all patients included were from public
and social medicine healthcare centers, with cover-
age primarily provided by PAMI (National Institute
of Social Services for Retirees and Pensioners) and
IOMA (Institute of Medical Assistance). The popula-
tion characteristic constitutes a significant limitation
for generalizing the findings: the care timelines de-
scribed reflect the specific dynamics of these financ-
ing institutions, whose administrative bureaucracy
and documentation requirements for authorizing and
providing the device differ substantially from those of
private or prepaid health insurance. In Argentina, it
is likely that in centers with predominantly private
coverage, the intervals between the therapeutic deci-
sion and the implantation are significantly shorter,
given that approval processes tend to be more stream-
lined and less document-intensive. On the other hand,
while the predominance of PAMI in the cohort accu-
rately reflects the epidemiological reality of severe AS
in Argentina -a disease prevalent among older adults
with state-funded coverage- it would be desirable to
compare these results with data from centers with
a greater diversity of coverage schemes, in order to
more precisely determine the relative weight of ad-
ministrative factors dependent on the financier ver-
sus institutional factors specific to each center.

Finally, the study was not designed to evaluate the
direct clinical impact of care delays on post-TAVI out-
comes, so the findings should be interpreted primarily
as an organizational and efficiency assessment of the
system rather than as an analysis of adverse clinical
outcomes.

Despite these limitations, the present study pro-
vides novel and representative information on real-
world clinical practice in the Argentine healthcare
system, identifying concrete opportunities for im-
provement in the management of the pre-procedural
process.
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CONCLUSION

This observational study of patients from our region
demonstrated that pre-TAVI care times exhibit no-
table variability, with significant delays between the
different stages of the process. The implementation
of an institutional reorganization of care pathways,
established in November 2024, was associated with a
substantial and statistically significant reduction in
the three intervals analyzed, suggesting a progressive
improvement in the operational and administrative
efficiency of the participating centers.
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