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Single-arm Meta-analysis of Argentine Studies Reporting 30-Day
Mortality After Transcatheter Aortic Valve Implantation in
Intermediate-Risk Patients

Metaanalisis sobre los resultados a 30 dias del implante valvular adrtico transcatéter en
pacientes con riesgo intermedio en Argentina

RAUL A. BORRACCI" (&) , EUGENIA AMREIN?, CLAUDIO C. HIGA?

ABSTRACT

Background: Transcatheter aortic valve implantation (TAVI) has proved to be beneficial in intermediate-risk patients; however,
there is no analysis reporting overall TAVI results in our country.

Objectives: The aim of this investigation was to conduct a meta-analysis of single-arm local studies reporting in-hospital TAVI out-
comes in intermediate-risk patients in Argentina.

Methods: A systematic review was performed including observational TAVI studies identified in MEDLINE, Embase, SCOPUS and
Cochrane to August 2019.

Results: Among 59 articles identified through the database search, only 4 local observational studies reported 30-day mortality and
complications after TAVI in moderate-risk patients, with Society of Thoracic Surgeons (STS) score ranging between 4% and 7%. In
494 patients, 30-day mortality was 4.8%. Weighted pooled estimates of the studies were: stroke 2.7%, myocardial infarction 1.0%,
need for definitive pacemaker 24.8%, moderate or severe periprosthetic leak 16.7%, and major bleeding 5.5%.

Conclusions: The proven efficacy of TAVI is expanding its indication to intermediate and low-risk patients. However, this shift
should be supported by local evidence of its benefit over traditional valve surgery. This single-arm meta-analysis of Argentine stud-
ies presents 30-day mortality and complications after TAVI in intermediate-risk patients. The updated information of local TAVI
outcomes will serve as a standard in our setting.
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RESUMEN

Introduccion: El implante valvular aértico transcatéter (TAVI) ha mostrado ser beneficioso en los pacientes con riesgo intermedio;
sin embargo, no existe ningtn anélisis del conjunto de los resultados del TAVI en nuestro pais.

Objetivos: Realizar un metaanalisis de estudios de grupo tnico locales sobre los resultados hospitalarios del TAVI en pacientes de
riesgo intermedio en Argentina.

Métodos: Se realiz6 una revision sistematica utilizando estudios observacionales de TAVI identificados en MEDLINE, Embase,
SCOPUS y Cochrane hasta agosto de 2019.

Resultados: De 59 estudios identificados a través de la busqueda en bases de datos, solamente 4 articulos observacionales locales
comunicaron la mortalidad a 30 dias y las complicaciones posteriores al TAVI en pacientes de riesgo moderado con puntaje STS
(Society of Thoracic Surgeons) ente 4% y 7%. En 494 pacientes, la mortalidad a 30 dias fue 4.8%. Las estimaciones ponderadas del
conjunto de estudios fueron: accidente vascular cerebral 2.7%, infarto de miocardio 1.0%, necesidad de marcapasos definitivo 24.8%,
fuga paravalvular moderada o grave 16.7% y sangrado mayor 5.5%.

Conclusiones: La eficacia demostrada del TAVI est4 generando una expansion de su indicacién a pacientes con riesgo intermedio
y bajo; sin embargo, este avance deberia estar apoyado por evidencia local de su beneficio sobre la cirugia valvular tradicional. Este
metaanalisis de estudios de grupo unico argentinos presenta la mortalidad a 30 dias y las complicaciones posteriores al TAVI en
pacientes de riesgo intermedio. La informacion actualizada de los resultados locales del TAVI serviran como un estdndar en nuestro
medio.
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INTRODUCTION
Transcatheter aortic valve implantation (TAVI) has
proved to be beneficial in patients at high risk for con-
ventional aortic valve replacement surgery. (1-3) In
addition, recent controlled clinical trials in intermedi-
ate-risk patients [Society of Thoracic Surgeons (STS)
score between 4% and 7% for expected 30-day mor-
tality with surgery] as well as low-risk patients (STS
<4%) have demonstrated the non-inferiority or supe-
riority of TAVI compared with conventional surgery
at 1 or 2-year follow-up. (4-8) Based on this initial evi-
dence, the 2017 European Society of Cardiology/Euro-
pean Association for Cardio-Thoracic Surgery (ESC/
EACTS) guidelines suggest a series of indications for
TAVI or surgery, but do not detail an unequivocal list
of recommendations. (9) Therefore, each cardiology
center should develop its own recommendations and
decision-making processes within the heart-team,
based not only on the individual patient but also on
the experience and results of each particular center.
A meta-analysis of local studies reporting aortic
valve replacement outcomes in low-and intermediate-
risk patients has been recently published in Argentina.
In the absence of controlled clinical trials, the authors
have proposed using this information as a reference
point to compare with the performance of TAVI in our
setting. (10) Since there is no analysis of overall TAVI
results in our country, the aim of this work was to per-
form a meta-analysis of local single-arm studies of in-
hospital TAVI outcomes in intermediate-risk patients
in Argentina. Only intermediate-risk studies were
considered since at the moment there are no local
publications of TAVI carried out in low-risk patients.

METHODS

A systematic review strategy was carried out using con-
trolled clinical trials and observational studies identified in
MEDLINE, Embase, SCOPUS and Cochrane until August
31, 2019. Studies with patients classified as moderate risk
according to the STS score and undergoing either isolated
or combined with coronary angioplasty TAVI in Argentina
were included in the meta-analysis, while those that did
not report in-hospital or 30-day mortality or complications
as endpoints were excluded from the analysis. Publications
were limited to articles in Spanish or English. The search
strategy included the terms: “aortic valve” AND “transcath-
eter aortic valve implantation” OR “transcatheter aortic
valve replacement” AND “Argentina [Affiliation]” as key-
words or MeSH terms. All data was retrieved from article
texts, tables and figures. Two researchers (R.A.B and E.A.)
independently reviewed citations and collected data, and all
discrepancies were resolved by consensus. Study quality as-
sessment was done using the Dutch Cochrane Center sys-
tematic review guidelines proposed by MOOSE. (11)

Statistical analysis

A proportion meta-analysis of single-arm studies was per-
formed for the primary endpoints of 30-day all-cause mortal-
ity and post-procedural complications. Categorical data were
compared with the chi-square test or Fisher’s exact test as
appropriate. The proportions of each endpoint with their

95% confidence intervals (CI) and forest plots were calculat-
ed with MedCalc Statistical Software, version 18.6 (MedCalc
Software bvba, Ostend, Belgium; http: /www.medcalc.org;
2018) using fixed and random-effect models. Heterogeneity
between studies was analyzed using Cochran’s Q test and
the Higgins I2 test (I2 values of 25%, 50% and 75% were in-
terpreted as low, moderate and high heterogeneity). Funnel
plots were used to identify studies that affected heteroge-
neity and to assess publication bias. Because only 4 studies
were included in the meta-analysis, we avoided using the
Begg method as it was expected to have low power to detect
bias.

Ethical considerations

The protocol was assessed and approved by the Institutional
Review Board which waived the need for informed consent
to use the data.

RESULTS

Among a total of 59 studies identified through the da-
tabase search, only 4 observational articles reported
30-day mortality and post-TAVI complications in mod-
erate-risk patients according to the ST'S score. (12-15)
Baseline characteristics of the studies included in the
meta-analysis are shown in Table 1. Overall study
analysis showed that 47.4% of the patients were male,
with a weighted mean age of 80.7 years (standard de-
viation: 7.1), and 87.0% had undergone isolated aortic
valve replacement. According to the Dutch Cochrane
Centre and Moose guidelines, the intra-study risk of
bias assessment showed that the four selected studies
were considered to be of high quality. Visual inspection
of funnel plots (not shown) did not reveal significant
asymmetry for the rates of all-cause death and some
complications. These results suggest that publication
bias had no significant influence, except in the rates
of major bleeding and need for permanent pacemak-
er implantation. Figure 1a shows the forest plot and
pooled analysis of the four studies reporting 30-day
mortality after TAVI in intermediate-risk patients. In
494 patients, 30-day mortality was 4.8%, while hetero-
geneity between studies was low.

Meta-analyses summarizing post-TAVI complica-
tions are shown in Figures 1b, 2, and 3. The weighted
pooled estimate of stroke was 2.7% (Figure 1b). Post-
procedural infarction and need for definitive pace-
maker implantation were 1.0% (Figure 2a) and 24.8%
(Figure 2b), respectively. Finally, the weighted pooled
rate of moderate or severe para-valvular leak was
16.7% (Figure 3a), and major bleeding 5.5% (Figure
3b). Regarding complications, the evaluation of het-
erogeneity between studies was low for stroke, myo-
cardial infarction and major bleeding, and high for
pacemaker implantation and paravalvular leak after
the procedure. The p values for the Cochran Q test
and the I? percentages for the Higgins test were as-
sociated with each forest plot.

Table 2 shows the comparison between the results
of the present study and a local meta-analysis of aortic
valve replacement in intermediate-risk patients.
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Table 1. Baseline characteristics of the studies included in the meta-analysis

Study Number of Period Risk score Reported risk Mean age TAVI

centers alone
Fava et al.' single center 2009-2018 STS intermediate 80 years 85%
Raleigh et al.” single center 2009-2016 STS intermediate 80 years 100%
Abud et al." single center 2009-2016 STS intermediate 83 years 100%
Cigalini et al." single center 2009-2016 STS intermediate 80 years 100%

TAVI: Transcatheter aortic valve implantation. STS: Society of Thoracic Surgeons risk score.

Fig. 1. Meta-analysis of lo-
cal single-arm studies show- a Fava et al
ing 30-day mortality (a) and ’ i =
stroke (b) after transcatheter Raleigh et al. I S
aortic valve implantation in Abud et al.
intermediate-risk patients. o B .
Cigalini et al.
I
Total (fixed effects) L o
Total (random effects) | -
0.0 0.1 0.2
Proportion
Study Sample Mortality Proportion (%) 95% Cl
Fava et al.’ 229 9 3.93 1.811t07.33
Raleigh et al."™ 56 3 5.36 1.12t0 14.9
Abud et al.™ 121 6 4.96 1.8410 10.5
Cigalini et al.”™ 88 4 4.55 125t011.2
Total (fixed effects) 494 22 479 3.09to 7.05
Total (random effects) 494 22 479 3.0910 6.83

Heterogeneity tests: Cochran Q=0.514, p=0.916; 12 =0.0% (95% Cl 0.00 to 24.7).

b Fava et al. -
Raleigh et al. i
Abud et al.
LY ——
Cigalini et al.
I w
Total (fixed effects) L <@
Total (random effects) L
0.0 0.1 0.2
Proportion
Study Sample Stroke Proportion (%) 95% Cl
Fava et al.' 229 4 1.75 0.48 to 4.41
Raleigh et al.” 56 2 3.57 0.441012.3
Abud et al.™ 121 5 413 1.36 10 9.38
Cigalini et al." 88 1 1.14 0.03t06.17
Total (fixed effects) 494 12 2.67 1.44 t0 4.49
Total (random effects) 494 12 2.67 1.44t04.26

Heterogeneity tests: Cochran Q=2.666, p=0.446; 1=0.0% (95% CI 0.00 to 85.5).
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a Fava et al. L,
Raleigh et al.
Abud et al.
L
Total (fixed effects) = ’
Total (random effects) | "
1 i i 1 1 1 | |
0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07
Proportion
Study Sample Infarction Proportion (%) 95% CI
Fava et al.”? 229 2 0.87 0.15t0 3.12
Raleigh et al.” 56 0 0.00 0.00 to 6.38
Abud et al." 121 1 0.83 0.02 to 4.52
Total (fixed effects) 406 3 1.00 0.28 t0 2.52
Total (random effects) 406 3 1.00 0.27102.20
Heterogeneity tests: Cochran Q=0.315, p=0.854; 12=0.0% (95% CI 0.00 to 78.7).
Fava et al. L — .
Raleigh et al. L -
Abud et al. | =
Cigalini et al.
L S
Total (fixed effects) L o
Total (random effects) | <
1 1 i 1 1
00 01 02 03 04 05
Proportion
Study Sample Pacemaker Proportion (%) 95% CI
Fava et al.”? 229 82 35.8 29.6t042.4
Raleigh et al.” 56 7 12,5 5.18 to 24.1
Abud et al." 121 36 29.8 21910 38.7
Cigalini et al.”® 88 17 19.3 11.7 t0 29.1
Total (fixed effects) 494 142 28.5 24.61t032.7
Total (random effects) 494 142 24.8 15.7 to 35.3

Heterogeneity tests: Cochran Q=18.11, p=0.0004; 12=83.4% (95% Cl 57.9 to 93.5).

Fig. 2. Meta-analysis of local
single-arm studies showing
the proportion of myocardial
infarction (a) and need for
definitive pacemaker (b) af-
ter transcatheter aortic valve
implantation in intermedi-
ate-risk patients.
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Fig. 3. Meta-analysis of local
single-arm studies showing
the ratio of moderate to se-
vere residual paravalvular
leak (a) and major bleeding
(b) after transcatheter aortic
valve implantation in inter-
mediate-risk patients.

d
Fava et al. L .
Raleigh et al. |
Cigalini et al.
- _._
Total (fixed effects) - o
Total (random effects) L R a——
1 1 1 1 L 1 1
000 001 002 003 004 005
Proportion
Study Sample Paravalvular leak Proportion (%) 95% CI
Fava et al.’ 229 30 13.1 9.02t0 18.2
Raleigh et al.”™ 56 16 286 17.3t042.2
Cigalini et al.” 88 10 11.4 5.59 to 19.9
Total (fixed effects) 373 56 15.0 11.5t0 19.0
Total (random effects) 373 56 16.7 9.20t0 25.8
Heterogeneity tests: Cochran Q=7.982, p=0.019; 12=74.9% (95% Cl 16.9 to 92.4.
Fava et al. | B
Raleigh et al. | -
Abud et al.
IR I
Cigalini et al.
L g
Total (fixed effects) L o
Total (random effects) B -
1 1 1
0.0 0.1 0.2
Proportion
Study Sample Major bleeding Proportion (%) 95% CI
Fava et al." 229 14 6.11 3.38t0 10.0
Raleigh et al.”™ 56 4 7.14 1.98t017.3
Abud et al.™ 121 4 3.31 0.91 t0 8.25
Cigalini et al.” 88 4 455 125t011.2
Total (fixed effects) 494 26 5.54 3.700t7.92
Total (random effects) 494 26 5.54 3.70t0 7.71

Heterogeneity tests: Cochran Q=1.756, p=0.625; 12=0.0% (95% Cl 0.00 a 78.0.
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DISCUSSION

In the present investigation, the pooled analysis of
the four observational studies included in the meta-
analysis showed updated hospital outcomes of TAVI
in intermediate-risk patients treated in high-volume
surgical centers of Argentina. Compared with the
PARTNER 2A (4) and SURTAVI (6) trials, lower rates
of stroke, myocardial infarction and major bleeding
were observed in the present meta-analysis; while
all-cause mortality, need for permanent pacemaker,
and moderate or severe paravalvular leak were high-
er. Somehow, these data represent the results of real
TAVI practice in our local setting. In line with actual
practice, in a Sapien 3® implantation registry, Thou-
rani et al. (5) reported a one-year mortality rate of
7.4%, with stroke and paravalvular leak of 2.0%, re-
spectively. Other reviews also based on the real world
showed a significant variation of TAVI outcomes in
different European countries. (16)

In a recent systematic review of almost 4,800 inter-
mediate-risk patients undergoing TAVI or aortic valve
replacement, a similar 30-day mortality was observed
with both procedures, although the incidence of need
for pacemaker and paravalvular leak was higher with
TAVI. Nevertheless, when only the femoral access was
analyzed, TAVI had lower in-hospital mortality than
surgery. (17) Also, the comparison of immediate TAVI
outcomes with respect to another local meta-analysis
that included aortic valve replacement in interme-
diate-risk patients (10), showed similar risk rates of
mortality, stroke, infarction and major bleeding, while
need for definitive pacemaker and moderate or severe
paravalvular leak were significantly higher with TAVI.

Several studies have demonstrated how the opera-
tor experience reduces complication rates and mortal-
ity in TAVI (18-19); and also, how the number of cases
needed in the learning curve varies with the type of
prosthesis used. (20) Given that achieving a good de-
gree of proficiency in TAVI could require several doz-
en cases per operator, it is expected that in the future
the current complication rates will be reduced.

Although only immediate outcomes could be as-
sessed in this meta-analysis, so far, only limited
evidence has been accumulated on the long-term

durability of TAVI. (21-23) In the 5-year follow-up
of 50 patients in the PARTNER-1A and -1B trials,
no changes in transvalvular gradient or premature
structural implant damage were observed. (1, 2)
Similar results were found in 174 patients in the
CoreValve US Pivotal Trial after a 3-year follow-up.
(38) The prevalence of significant structural damage
at 5 years increased to 1.4% in an Italian trial that
included 353 patients receiving a self-expanding Cor-
eValve prosthesis. (24) Recent data from a TAVI pio-
neering center that included 378 patients receiving
balloon-expandable valves between 2002 and 2012
and were followed up for at least 5 years, showed a
structural damage rate of 3.2%, while bioprosthesis
failure was 0.58% after a mean follow-up of 8 years.
(25) In 241 patients in the UK TAVI registry, the
prevalence of moderate structural damage was 8.7%,
and that of severe damage 0.4% at a mean follow-up
of 5.8 years. (26)

Limitations

The main limitation of the present study is given by
the natural restriction associated with a single-arm
meta-analysis, which in this case is the lack of a con-
trol group for aortic valve replacement. A second limi-
tation is that this pooled analysis does not represent
the entire population of patients undergoing TAVI
annually in Argentina. Finally, since the cohorts span
the period from 2009 to 2018, the learning curve of
the early years could have compromised the overall
results of the study.

CONCLUSIONS

This meta-analysis of studies conducted in Argentine
centers presents in-hospital mortality and postopera-
tive complications after TAVI in intermediate-risk pa-
tients. The information provided by this local TAVI
evaluation will serve as a reference point to compare
results with aortic valve replacement in our setting.

Conflicts of interest
None declared.

(See authors’ conflicts of interest forms on the website/
Supplementary material)

Table 2. Comparison of the

Endpoint Present study (TAVI) AVR meta-analysis'0 p
& ® results of the present study
n (%) n (%) . )
' with a local meta-analysis of
Number of patients 494 255 aortic valve replacement in
Average STS score (estimated) 6.3% 5.1% 0.516* intermediate-risk patients.
30-day all-cause mortality 22 (4.5) 14 (5.5) 0.596
Stroke 12 (2.4) 4(1.6) 0.440
Myocardial infarction 3(0.6) 1(0.4) 1.000
Definitive pacemaker 142 (28.7) 6(2.4) <0.001
Moderate/severe paravalvular leak 56 (11.3) 3(1.2) <0.001
Major bleeding/reoperation 26 (5.3) 9(3.5) 0.287
AVR: Aortic valve replacement. TAVI: Transcatheter aortic valve implantation. STS: Society of Thoracic Sur-
geons risk score
*estimated chi2 difference over the total of each group.
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