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EDITORIAL / EDITORIAL

WHAT IS MORE IMPORTANT TO HAVE FAVORABLE LONG-
TERM OUTCOMES AFTER A PERCUTANEOUS CORONARY 
INTERVENTION: SENT DESIGN, REVASCULARIZATION 
STRATEGY OR PATIENT SELECTION?
Alfredo E. Rodríguez

Over the last 20 years in interventional cardiology, we have wit-
nessed countless technological “advances” in and out of the cath 
lab including new invasive and non-invasive functional diagnos-
tic procedures.
Fractional flow reserve (FFR), optical coherence tomography 
(OCT), multi-slice computed coronary tomography (MSCT), 
MSCT with functional assessment of lesions, etc. have been of 
great help to achieve a much more selective diagnosis of the 
target lesions, and the strategy that should be followed during 
stenting.
Also, we have seen “advances” in the design of drug-eluting stents 
(DES) with the arrival of biocompatible, bioresorbable durable 
polymers, without polymers and/or with very thin struts that are 
associated with lower target vessel revascularization rates after 
stenting.
Observational and randomized clinical trials of di�erent DES desig-
ns showed better results with these new devices, and the functio-
nal analysis of the lesion using FFR. 

EDITORIAL COMMENT / COMENTARIO EDITORIAL

HYPOALBUMINEMIA: A BIOLOGICAL EXPRESSION  
OF FRAILTY
Carlos Fernández Pereira

In the study conducted by Garmendia et al. (1) the objective was to 
determine the prevalence of hypoalbuminemia and its clinical im-
pact in patients with severe aortic stenosis treated with TAVI. This 
was a single-center, retrospective study where the baseline cha-
racteristics were analyzed based on the presence or absence of 
hypoalbuminemia (albumin levels < 3.5 g/dL) plus an overall survi-
val study using the Kaplan-Meier estimator.
Albumin discrimination abilities to predict overall mortality 
using the ROC curve and its area were studied. The prevalence 
of hypoalbuminemia was 18.3%. A very important piece of in-
formation in this study is the higher overall mortality rate in pa-
tients with hypoalbuminemia (25.5% vs 6.0%; P = .002). Albu-
min showed modest discrimination abilities of 0.715% regarding 
the overall mortality rate and a greater discrimination cut-o� va-
lue of 3.81 g/dL.

Currently, we use well-established surgical risk scores in candida-
tes eligible for TAVI to stratify such risk in patients with severe aor-
tic stenosis like the European System for Cardiac Operative Risk Eva-
luation (EuroSCORE 1 and 2) and the Society of Thoracic Surgeons 
(STS) (2,3). Both these scores were developed to predict the pro-
cedural mortality and morbidity rates of patients referred for car-
diac surgery.

ORIGINAL ARTICLES / ARTÍCULOS ORIGINALES

CLINICAL IMPACT OF HYPOALBUMINEMIA IN PATIENTS 
WITH SEVERE AORTIC STENOSIS TREATED WITH  
TRANSCATHETER AORTIC VALVE IMPLANTATION
Cristian Maximiliano Garmendia, Juan Guido Chiabrando,  
Horacio Medina de Chazal, Ignacio Miguel Seropian, Mariela Cal,  
Mariano Falconi, Daniel Horacio Berrocal, Carla Romina Agatiello

The objective of this study was to determine the prevalence of 
hypoalbuminemia and its clinical impact on patients with se-
vere aortic stenosis undergoing transcatheter aortic valve im-
plantation. It was a single center retrospective cohort study. 
Baseline characteristics were analyzed according to the pre-
sence or absence of hypoalbuminemia (albumin levels <3.5 
g/dL) while overall survival was analyzed using the Kaplan-
Meier estimator expressed and the log-rank test. The albumin 
discrimination ability was analyzed to predict overall mortali-
ty using the ROC curve and its area. A prevalence of hypoal-
buminemia of 18.3% was observed with a higher overall mor-
tality rate in patients with hypoalbuminemia (25.5% vs 6.0%; 
log-rank test;P =.002). Albumin showed modest discrimina-
tion abilities regarding overall mortality with an AUC of 0.715 
(P = .004), and a cut-off value of greatest discrimination of 
3.81 g/dL. 

ARGENTINE REGISTRY OF CORONARY ANGIOPLASTY 2 
(RADAC 2). EARLY RESULTS
Ernesto M. Torresani, Arturo Fernández Murga, Alejandro Moguilner, 
Miguel A. Larribau, Juan H. Guiroy, Germán L. Cafaro, Nicolás A. Nitti, 
Alejandro Cherro, Martín F. Cisneros Soria, Guillermo R. Martino, on 
behalf of RAdAC 2 investigators

Percutaneous transluminal angioplasty is a therapeutic method 
that has been established for quite a few years especially for the 
management of patients with ischemic heart disease. Howe-
ver, the evolution of indications and resources available is re-
markable. Not long ago, patients with left main coronary artery 
obstructions or multivessel disease were only considered eligi-
ble for surgery. However, today, “in many cases”, they are often 
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treated through angioplasty. On the other hand, we should also 
mention the technological advances made with the arrival of 
new diagnostic tools like fractional flow reserve (FFR), optical 
coherence tomography (OCT), the evolution of stents (different 
metal alloys, polymers capable of releasing dugs in a controlled 
way, etc.), and fully biodegradable platforms. In our setting we 
conducted the RAdAC trial(1,2) a few years ago (from May 2010 
through February 2012) that included 67 medical PCI-capable 
centers and 3102 patients. This study was conducted to try to 
recreate it with updated data. 

EARLY EXPERIENCE IN ARGENTINA AND LATIN AMERICA 
WITH AORTIC VALVE TRANSCATHETER IMPLANTATION 
WITH THE VITAFLOW SELF-EXPANDING TRANSCATHETER 
HEART VALVE
Carlos Giuliani, Carlos Fernández-Pereira, Verónica González,  
Gustavo Andersen, Marcelo Menéndez, Sebastián Peralta, José Lazarte, 
Alejandro Tetamanzi, Diego Grinfeld, Juan Pablo Debrahi,  
Gustavo Samaja, Juan Mieres, Diego Ascarrunz-Cattoretti,  
Carlos Haiek, Matías Sztejfman

Objectives. Transcatheter aortic valve implantation (TAVI) has be-
come a therapeutic alternative for patients with severe sympto-
matic aortic stenosis (AS). VitaFlow Liberty (VFL) (Microport Inc, 
Shanghai, China) is a new generation of TAVI devices with a novel 
motorized delivery system (DS) for proper valve deployment. The 
objective of this study is to share the �rst Latin American experien-
ce with this new self-expanding valve (SEV).
Methods. We analyzed a local TAVI registry database from august 
2021 through July 2022. Data from clinical, echocardiographic, pro-
cedural, and 30-day outcomes were collected. A total of 28 conse-
cutive patients with severe symptomatic AS treated with TAVI with 
the VitaFlow system were included during the initial proctorized 
multicenter experience using the optimized cusp overlapping TAVI 
technique. The VFL is a SEV with an inner and outer sealing PET 
skirt. The DS has a unique feature so the valve can be positioned or 
recaptured accurately with the motorized handle. 
Results. The mean age was 79.5 ± 8.2 y/o; 44% were men, 44% 
of the patients had NYHA functional class ≥III, and the me-
dian EuroSCORE II 5 and STS scores were 5.3 (4.3-6.7) and 5.5 
(4-6.7), respectively. A total of 100% of the patients were trea-
ted via transfemoral access. The mean size of the THV was 27.1 
mm ± 2.3 mm, the rates of pre- and post-dilatation were 96% 
and 18%, respectively, and 32% of the valves had to be reposi-
tioned. Device success was achieved in all patients. No deaths 
were reported, and the rate of conversions to surgery, emboli-
zation or major vascular complications, and major bleeding was 
4% at 30 days. (1) The rate of new-onset LBBB was 14% while 
PPM were implanted in 3.5% of the cases.(1) VitaFlow implan-
tation resulted in a significantly reduced mean gradient (46.5 ± 
14.8 down to 6.8 ± 3.0 mmHg, P< .001), and increased effecti-
ve-orifice area (0.7 ± 0.2 cm2 up to 2.1 ± 0.36 cm2; P = .001) at 
hospital discharge (HD). The rates of PVL > moderate, none/tra-
ce, and mild were 0%, 75% (21), and 25% (7). HD occurred af-
ter a mean of 2.1 ± 0.7 days, and all patients were alive and with 
NYHA functional class I-II at 30-day follow-up.
Conclusion. The early limited experience with the VitaFlow Liberty 
device provides a very good safety and e�cacy pro�le as seen in 
the post-valve area, lack of AR > grade 2, lack of major complica-
tions, and an extremely low incidence of PPM implantation. 

CASE REPORT / CASO CLÍNICO

FOLLOW-UP OF A PATIENT WITH TRANSCATHETER  
DEGENERATED MITRAL VALVE REPLACEMENT  
VIA TRANSSEPTAL ACCESS. FIRST CASE REPORT  
IN ARGENTINA
Alejandro Álvarez Iorio, Noelia Saaby, Martín Fabián Ordoñez,  
Federico Fernández Viña, Adolfo Ferrero Guadagnoli

Currently, the medical literature available on mitral valve replace-
ment using the valve-in-valve technique via transseptal approach 
is limited. In the following case report, we will be reporting on the 
�rst case of mitral valve replacement using the valve-in-valve tech-
nique with a percutaneous valve inside a degenerated surgical bio-
logical heart valve in the mitral position with implantation of a ba-
lloon-expandable Edwards Sapien XT no. 26 valve in a high-surgical 
risk patient with a degenerated bioprosthetic mitral valve.

BRIEF COMMUNICATIONS / COMUNICACIONES BREVES

LEFT ATRIAL APPENDAGE OCCLUSION WITH THE LAMBRE 
DEVICE: EARLY EXPERIENCE IN AN ARGENTINE HOSPITAL
Pablo D. Liva, Marcelo A. Agüero, Jorge A. Baccaro,  
Santiago Manzolillo, Walter García, Gustavo A. L. Campanher,  
Matías Arévalo, Esteban Villegas, Gastón Pozzi

Left atrial appendage occlusion is an increasingly common practi-
ce worldwide. Two devices have given us enough evidence and ex-
perience regarding their e�cacy and safety pro�le. The varied ana-
tomy of the appendage cannot always be succesfully overcome by 
these devices. For this reason, we wanted to present the �rst 10 
case reports with a new device in Argentina. 

SPECIAL ARTICLE / ARTÍCULO ESPECIAL

HEALTH LEGISLATION IN ARGENTINA
Alejandro Octavio Palacios

It happens to many of us in our daily routine clinical practice. We 
are trapped between the patient and his medical insurance having 
to discuss so many di�erent parameters.
The health professional supports a medical indication backed by the 
references and experience that should improve the patient’s quality 
or prognosis of life. On the other hand, medical insurance companies 
deal with the costs associated with this or that medical act while tr-
ying to solve the patient’s su�ering with the least possible cost. Two 
di�erent points of view that are not necessarily compatible.
The patient is, then, caught between two di�erent opinions whi-
le the end of his su�ering keeps getting further and further away 
from him considering the time elapsed between the indication and 
the administration of therapy, thus increasing the risks associated 
with the therapy and a�ecting disease progression.
The legislation governing health is the law used by the state to lead 
its citizens to eventually set the limits of what will be allowed be-
tween the two.
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In its sections 14, 33, 41, 42, 43, and 75 the Argentine National 
Constitution1 discusses the bene�ts of social security adding that 
its nature should be comprehensive and inalienable. The same 
thing goes for the comprehensive protection of the family, fami-
ly property, and access to a digni�ed home.

LETTER FROM THE PRESIDENT / CARTA DEL PRESIDENTE

THE PROUD FEELING OF BELONGING
Martín Cisneros

There is no doubt that, over the last few decades, interventional 
cardiology has become one of the most advanced medical spe-

cialties in modern medicine making minimally invasive endovas-
cular techniques—unthinkable just a while ago—available for 
patients, reducing risks, and speeding up recovery times.
Our country has also pioneered many other advances made. We 
just need to mention names like Dr. Julio Palmaz, MD or Dr. Juan 
Carlos Parodi, MD who, as we all know, invented the stent and 
aortic stent-graft, respectively. These were revolutionary devices 
that have been widely used and bene�ted millions of patients 
worldwide.
Twenty years have passed since the first transcatheter aortic 
valve implantation was successfully performed by Dr. Alain 
Cribier, MD. Since then, our specialty has not stopped growing 
and now we have all sorts of therapeutic options available 
for all kind of heart diseases. Today, we can say that with the 
abundance of technological advances with new devices and 
equipment, the sky is the limit regarding our interventional 
procedures.



What is more important to have favorable long-term 
outcomes after a percutaneous coronary intervention: 
sent design, revascularization strategy or patient 
selection?

Qué es más importante para un resultado favorable y sostenido a largo 
plazo post angioplastia coronaria: ¿el diseño del stent, la estrategia de 
revascularización o la selección de los pacientes?

Revista Argentina de Cardioangiología Intervencionista 2022;13(3):111-115. https://doi.org/10.30567/RACI/202203/0111-0115

What is more important to have favorable long-term outcomes a�er a percutaneous coronary intervention: sent design, 
revascularization strategy or patient selection?
Que es más importante para un resultado favorable y sostenido a largo plazo post angioplastia coronaria: ¿el diseño del stent, 
la estrategia de revascularización o la selección de los pacientes?

Over the last 20 years in interventional cardiology, we have witnessed countless technological “advances” in and out of 
the cath lab including new invasive and non-invasive functional diagnostic procedures.
Fractional �ow reserve (FFR), optical coherence tomography (OCT), multi-slice computed coronary tomography 
(MSCT), MSCT with functional assessment of lesions, etc. have been of great help to achieve a much more selective 
diagnosis of the target lesions, and the strategy that should be followed during stenting.1-5

Also, we have seen “advances” in the design of drug-eluting stents (DES) with the arrival of biocompatible, bioresorbable 
durable polymers, without polymers and/or with very thin struts that are associated with lower target vessel revascula-
rization rates a�er stenting.6-9

Observational and randomized clinical trials of di�erent DES designs showed better results with these new devices, and 
the functional analysis of the lesion using FFR.1,10-11

However, these technological advances did not improve disease progression when percutaneous coronary intervention 
(PCI) was compared to coronary artery bypass gra� (CABG) or traditional medical therapy in randomized clinical 
trials. And this should be a cause for concern for all new generations of interventional cardiologists and industry itself 
because it can impact the clinical practice of future indications for PCI in chronic and/or elective patients.
�e question we should ask ourselves is why don’t these technological advances bring better clinical outcomes. Instead, 
in terms of hard endpoints, the gap between CABG and PCI or PCI vs optimal medical therapy not only has not 
changed but somehow widened as the negative results of 9 out of 10 randomized clinical trials on multivessel disease 
(MV) and/or unprotected le� main coronary artery (LMCA) conducted over the last years demonstrate (the SYN-
TAX, FREEDOM, BEST, VA-CARDIA, NOBLE, EXCEL, FAME3, ORBITA, and ISCHEMIA trials). Only the 
PRECOMBAT trial conducted by Park on the LMCA gave similar results at 5 years between CABG and PCI.12-22

�e ISCHEMIA trial21,23-24 deserves its own chapter because, although the rate of myocardial infarction was signi�cant-
ly lower with the PCI, the signi�cant increase of non-cardiac death in the invasive group of this trial (74% PCI) deserves 
an Editorial just to analyze and discuss these �ndings. Its similarities with the EXCEL18 trial should be a heads-up too. 
We should not forget that the ISCHEMIA trial included single vessel and multivessel disease. Only LMCAD was ex-
cluded, and the comparison was drawn against the optimal medical therapy.
It seems obvious that a�er all this time, the degree of anatomical complexity does not explain these results because, 
except for the SYNTAX I trial, the anatomical score created by the authors of this study is not predictive in favor of the 
PCI.25-26

Regardless of the anatomical risk score obtained, thorough meta-analyses of randomized studies have demonstrated that 
long-term results are favorable to CABG as shown on �gure 1.26 Also, both the SYNTAX II registry and the FAME 
trials1-2,10-11,19 proved that, according to the SYNTAX score criterion, 3-vessel disease was later downgraded to 2-vessel 
disease when functional studies of the lesions like the FFR were used. As a matter of fact, the SYNTAX II registry de-
monstrated that only 37.2% of the 83.3% lesions initially considered 3-vessel disease turned out being 2-vessel disease 
a�er the FFR, which is clearly indicative that we are overestimating the severity of target lesions (Figure 2).
With this strategy in the SYNTAX II, a�er the FFR, 2.6 fewer stents per patient were implanted compared to the SYN-
TAX I (4.02 stents/patient; P < .001). Figure 2. �e 5-year MACE and mortality rates of the SYNTAX II dropped 46% 
and 43%, respectively compared indirectly to the PCI group of the SYNTAX I (P < .001), which is somehow similar 
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to results of the ERACI IV trial that used a modi�ed ana-
tomical score.27 Fewer stents implanted equal better 5-year 
results. �is seems to be the takeaway from the SYNTAX 
II registry.
Similarly, it was interesting to see that, according to proto-
col, in the EXCEL18 trial, high SYNTAX anatomical scores 
were formally excluded. �e operators who performed the 
angioplasties included 25% of the patients with anatomical 
SYNTAX scores > 32, which is indicative that investigators 
considered them as low or intermediate-risk patients for 
PCI. �is reinforces the aforementioned hypothesis that, 
over the last few years, we’ve been overestimating the com-
plexity of our patients with the anatomical SYNTAX score.
Of 3 questions asked at the foot of this Editorial, in my 
opinion, the most important reason to obtain persistent 
results over time is not stent design although it has been de-
monstrated that new DES designs bring about signi�cant 
safety and e�cacy improvements compared to former de-
signs. Also, the bene�ts of DES compared to conventional 
stent designs (BMS) seem obvious regarding the e�cacy 
and safety pro�le especially in the le� anterior descending 
coronary artery. Still, these bene�ts did not translate into a 
lower mortality rate.28-30

However, there are some limitations that, in my opinion, are not easy to overcome since they would mostly refer to the 
local elution of immunosuppressant drug: early neo-atherosclerosis and endothelial dysfunction.31-36 �ey are both pro-
bably responsible for most adverse events reported at long-term follow-up that we saw in the clinical trials mentioned 
above.
�erefore, excluding stent design as the greatest predictor of persistent results in the long run a�er the PCI, I’ll focus on 
the last 2 parts of the title of this Editorial as the main causes for the aforementioned �ndings: revascularization strategy 
during angioplasty and patient selection.
Although it is plain to see that this Editorial is accompanied by many references, it shows the opinions of the author only, 
and that is exactly how it should be taken.

# Revascularization strategy during angioplasty
Now bringing Gruntzig back to memory we should say that plain old balloon angioplasty operated on the artery and the 
lesion responsible for ischemia without reshaping the target vessel.37 �is is how, during the 1990s, the popular concept 
of optimal balloon angioplasty at the time38-39 was introduced for the very �rst time. Serruys called it a perfect synthesis 
with “stent-like results.”40 �is way of performing angioplasties during the 1990s was completely eradicated since the 
arrival of DES. �e consequence to this was that coronary restenosis was almost forgotten within the �rst year a�er DES 
implantation. I can still remember a SOLACI congress held in Mexico back in the �rst few years of the 2000s where I 
was asked to discuss optimal balloon angioplasties and when I said “with the arrival of DES, in the PCI era, this strategy 
will fall into oblivion.”
However, like we said before, the con�dence that the use of DES brought to all interventional cardiologists thanks to 
the suppression of �brointimal hyperplasia made us believe that stents could replace the coronary endothelium without 
causing additional damage. In my opinion, this was one of the biggest mistakes ever made in the era of the current PCI 

Figure 1 A. Relationship between SYNTAX Score Strata and overall cause of 
death and major adverse cardiac events (MACCE) in randomized trials be-
tween PCI and CABG. ATC: percutaneous coronary interventions. CRM: co-
ronary artery bypass surgery. Modi�ed from: Gaudino M, Hameed I, Di Fran-
co A, Naik A, Demetres M, Biondi-Zoccai G, Bangalore S. Comparison of SYN-
TAX score strata e�ects of percutaneous and surgical revascularization trials: A 
meta-analysis. J Thorac Cardiovasc Surg 2021 Jun 2:S0022-5223(21)00881-3.

Figure 2. Di�erences between SYNTAX I and SYNTAX II in number of 3 vessel 
diseases after FFR (left) and number of DES implanted (right). PCI: percuta-
neous coronary interventions. FFR: Fractional �ow reserve. DES: drug eluting 
stents. Modi�ed from: Banning AP, Serruys P, De Maria GL, Ryan N, Walsh S, et 
al. Five-year outcomes after state-of-the-art percutaneous coronary revas-
cularization in patients with de novo three-vessel disease: �nal results of the 
SYNTAX II study. Eur Heart J. 2022 Mar 31;43(13):1307-1316.

Figure 1 B. Forest Plot of MACE in low, intermediate and high SYNTAX Sco-
re. ATC: percutaneous coronary interventions. CRM: coronary artery bypass sur-
gery. Modi�ed from: Gaudino M, Hameed I, Di Franco A, Naik A, Demetres M, 
Biondi-Zoccai G, Bangalore S. Comparison of SYNTAX score strata e�ects of 
percutaneous and surgical revascularization trials: A meta-analysis. J Thorac 
Cardiovasc Surg 2021 Jun 2:S0022-5223(21)00881-3.
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revascularization strategies.
We should not forget that arterial endothelium is an organ with very important and speci�c functions, and that the loss of 
these functions predisposes to more cardiac and non-cardiac adverse events.35,41 �at is, we shouldn’t unnecessarily wish 
to replace the coronary artery endothelium for a DES because regardless of the DES design they all eventually develop 
endothelial dysfunction in their proximal and distal segments or inside the stent a�er implantation.36

If we analyze the trials mentioned above, the length of the stent implanted, and the number of stents implanted beyond 
the implantation criterion we’ll see that the numbers are quite similar. �e SYNTAX I trial includes a �rst-generation 
DES with a median stent length of 88 mm that is similar to the BEST trial with its second-generation DES, and recently 
the FRAME 3 trial with its third-generation DES and use of FFR-guided angioplasty. In all these trials, interventional 
cardiologists seem to over-implant stents and forget that the arterial endothelium is an organ that should be spared and 
replaced under special circumstances only.
In conclusion, since they’re extremely con�dent with the devices currently used, the new generations of interventional 
cardiologist seem to forget all about endothelial physiology and histology. As a matter of fact, several generations of 
interventional cardiologists trained over the last 20 years have never gotten to know optimal post-balloon results and 
cannot �nish a successful angioplasty procedure without DES implantation.
Having negative controlled studies regarding angioplasty time and time again, even compared to medical therapy, should 
be a call for re�ection and the implementation of new teaching strategies for those who start practicing our specialty.
If we compare the SYNTAX II and the FAME 3 clinical trials with the same design of DES, and same use of FFR, we see 
that results were completely di�erent11,19 �e SYNTAX II respected the results of the functional analysis of the lesions 
and the rate of stenting was much lower with signi�cant reduction of 5-year adverse events as shown on �gure 2.
By contrast, in the FAME 3 trial, despite the use of FFR, the number of stents implanted did not go down or the total 
amount of stent length with a mean of 80 mm, which is similar to the original SYNTAX I and had negative results at 1 
year. It is expected that these results will be even more unfavorable at the long-term follow-up.
�e FAME 3 trial is a clear example of the erroneous strategy of DES implantation for the current generation of inter-
ventional cardiologists.
# Patient selection
�is last section is directly associated with the strategy used during PCI.
If we study the 5-year results of LMCAD—shown on �gure 3A of this meta-analysis—we’ll see that the mortality rate 
between PCI and CABG is the same (RR, 0.93%; CI, 0.7-1.21).42 But this is so because we included studies that used 
DES that are not available in the market anymore and, theoretically, had already become obsolete due to new designs. If 
we look at this graph, we’ll see that only in the last 2 studies—the NOBLE and the EXCEL—where we used stents in 
the routine clinical practice we’ll be surprised to see that results clearly favor CABG (RR, 0.78%; CI, 072-0.99), sugges-
tive that both patient selection and the revascularization strategy are more important than stent design.
�e same thing happens if we compare the results of CABG and PCI at 10 years in the meta-analysis shown on �gure 
3B: mortality is similar both in LMCAD and MV disease between CABG and PCI. Also, all these clinical trials were 
conducted with di�erent stent designs and most outside the current routine clinical practice.
�is �gure forest plot43 clearly shows that in the subgroup of MV results tend to favor the angioplasty in the MASS II 
trial (RR, 0.95%; CI, 0.36-1.36), and be very detrimental in the SYNTAX I trial (RR, 1.35%; CI, 1.09-1.67). �e MASS 
II trial used BMS while the SYNTAX I used �rst-generation DES.
In the studies of patients with LMCAD at 10 years including the LE MANS (RR, 0.70%; CI, 0.36-1.36), SYNTAX 
I (RR, 0.94; CI 0.74-1.20), and PRECOMBAT clinical trials (RR, 1.05%; CI, 0.70-1.57) no survival di�erences were 
seen between PCI or CABG regardless of the device used (Le Mans, BMS [65%], SYNTAX I and PRECOMBAT, 
�rst-generation DES).

Figure 3 A. Overall cause of death in left main stenosis randomized trials 
between PCI and CABG at 5 years according to DES design. IC: icon�dence in-
terval. ATC: percutaneous coronary interventions. CRM: coronary artery bypass 
surgery. DES: drug eluting stents. Modi�ed from: D'Ascenzo F, De Filippo O, 
Elia E, Doronzo MP, Omedè P, Montefusco A, Pennone M, Salizzoni S, Conro-
tto F, Gallone G, Angelini F, Franchin L, Bruno F, Bo�ni M, Gaudino M, Rinal-
di M, De Ferrari GM. Percutaneous vs. surgical revascularization for patients 
with unprotected left main stenosis: a meta-analysis of 5-year follow-up 
randomized controlled trials. Eur Heart J Qual Care Clin Outcomes 2021 Sep 
16;7(5):476-485.

Figure 3 B. Overall cause of death at 10 years in left main stenosis and 
multiple vessel disease metaanalysis. IC: confidence interval. TCI: left main 
coronary artery. CRM: coronary artery bypass surgery. ATC: percutaneous co-
ronary interventions. Modified from: Woodhead T, Matthews CJ, Blaxill JM, 
Greenwood JP, Mozid AM, Rossington JA, Veerasamy M, Wassef N, Wheat-
croft SB, Bulluck H. Meta-Analysis Comparing 10-Year Mortality Following 
Percutaneous Coronary Intervention or Coronary Artery Bypass Grafting in 
Left Main Stem or Multivessel Coronary Artery Disease. Am J Cardiol 2022 
Jul 1;174:189-191.
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�e results of these 2 meta-analyses suggest that, unlike many other claim, PCI and CABG have similar long-term survi-
val outcomes both regarding MV disease (RR, 1.16%; CI, 0.83-1.63) and/or LMCAD (RR, 0.94%; CI, 0.78-1.15). Also, 
these data favor patient selection and revascularization strategy during PCI as being more important compared to stent 
design to achieve long-term results.
In sum, technological advances are very important, but only if used reasonably. �e SYNTAX II and FAME3 trials are 
opposite example of a good (SYNTAX II) and poor (FAME 3) revascularization strategy. Stenting should only be per-
formed on lesions that trigger ischemia and/or in the presence of procedural complications.
�e results from randomized clinical trials should be read, learned from, and reasoned so they can be applied in the 
routine clinical practice to con�rm—if favorable—or discard such results—if unfavorable. What just can’t happen is 
making the same mistakes all over again.
To think that angioplasty in elective chronic patients should be abandoned and that the center of attention should be 
on structural heart disease and peripheral vascular disease would be a huge mistake. �e latter are being treated in many 
parts of the Western world, China, India, Korea, Australia, etc. by specialists who are not interventional cardiologists.
�e management of chronic coronary artery disease using PCI should be redesigned and rethought with new and old 
strategies.44-48 �e meta-analyses conducted by Hlatky (2009, 2012),45-46, the most cited author in his �eld, as well as 
those conducted by Head (2018),47 and Gaudino48 (2020) speak for themselves, and should be recommended readings 
for those who start practicing interventional cardiology.
It all depends on how we want to learn history: by watching movies or reading books.

Dr. Alfredo E. Rodríguez, PhD, MD
Editor-in-chief. Argentine Journal of Interventional Cardioangiology (RACI)
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Editorial comment

Hypoalbuminemia: a biological expression of frailty

La albúmina: una expresión biológica de la fragilidad
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In the study conducted by Garmendia et al. (1) the objective was to determine the prevalence of hypoalbuminemia 
and its clinical impact in patients with severe aortic stenosis treated with TAVI. This was a single-center, retrospec-
tive study where the baseline characteristics were analyzed based on the presence or absence of hypoalbuminemia 
(albumin levels < 3.5 g/dL) plus an overall survival study using the Kaplan-Meier estimator.
Albumin discrimination abilities to predict overall mortality using the ROC curve and its area were studied. The 
prevalence of hypoalbuminemia was 18.3%. A very important piece of information in this study is the higher 
overall mortality rate in patients with hypoalbuminemia (25.5% vs 6.0%; P = .002). Albumin showed modest 
discrimination abilities of 0.715% regarding the overall mortality rate and a greater discrimination cut-off value 
of 3.81 g/dL.
Currently, we use well-established surgical risk scores in candidates eligible for TAVI to stratify such risk in pa-
tients with severe aortic stenosis like the European System for Cardiac Operative Risk Evaluation (EuroSCORE 1 
and 2) and the Society of Thoracic Surgeons (STS) (2,3). Both these scores were developed to predict the proce-
dural mortality and morbidity rates of patients referred for cardiac surgery.
The capacity of these scores to predict disease progression is limited because they don’t include frailty.
How can frailty be defined? It is defined as a reduced capacity to recover in pathological or iatrogenic situations 
due to the weakness associated with old age (4). This concept of frailty is very important because it can be applied 
to all invasive procedures where the disease progression of frail patients is poor (5).
Most in-hospital reports of TAVI confirm procedural successes in over 95% of the cases. However, 2 out of 5 pa-
tients from the PARTNER I (Placement of AoRTic traNscathetER valve trial), and early studies with CoreValve 
revealed a low quality of life or a low 1-year mortality rate (6).
Regarding TAVI, it seems obvious that frailty damages patient progression significantly (7,8). To complement the 
risk scores, the Valve Academic Research Consortium (VARC) 2 established that we should use other anatomical 
and biological tools to assess risk and disease progression, being frailty one of the most important ones. The other 
one recommended is albumin as a biological marker (9). 
In a former study conducted by Segev et al., in isolation, albumin has predictive value regarding prognostic assess-
ments within the same TAVI procedure. (10)
In the following study conducted by the same group (1), researchers added albumin to the STS and EuroSCO-
RE-2 to predict mortality in 426 patients treated with TAVI and studied retrospectively. Patients were divided 
into 4 groups based on their levels of albumin (4 g/dL), STS score (4.5%), and EuroSCORE-2 (3.45%) (high vs 
low). Patients with hypoalbuminemia had a higher mortality rate. However, those with hypoalbuminemia and 
high STS or EuroSCORE had higher mortality rates. In conclusion, adding albumin to conventional risk scores 
improved their predictive value to assess 1-year mortality. After adjusting the scores, hypoalbuminemia remained 
a strong independent predictive factor of 1-year mortality. Even patients with elevated albumin levels had better 
prognoses regardless of the results of their early risk scores. Mortality difference starts immediately after the pro-
cedure and grows progressively within the first 4 months after TAVI.
Based on these data, the objective assessment of frailty to optimize patient selection is strongly advised. However, 
there is no strong consensus on how to assess frailty. At the same time, this lack of consensus is the reason why it is 
not assessed in the routine daily practice. Walking speed is one of the methods most widely used. However, using 
this resource alone undermines the specificity needed to discriminate complex patients who will have poor disease 
progression after TAVI (12,13).
The Frailty-AVR trial (14) compared the predictive value of 7 different scales as predictors of poor disease progres-
sion after TAVI or surgical aortic valve replacement. One of these methods is the Essential Frailty Toolset (EFT) 
that basically assessed the muscle strength of lower limbs, cognitive impairment, and anemia with the following 
cut-off values: 13 g/dL for men, and 12 g/dL for women. The albumin cut-off value was 3.5 g/dL. The endpoints 
were all-cause mortality and 1-year disability after the procedure. This prospective study was conducted in 14 
centers from 3 different countries and included 1020 patients with a mean age of 82 years. Depending on the scale 
used, frailty went from 26% up to 68%. The most powerful predictor of 1-year mortality was the EFT. As a matter 
of fact, it was the strongest predictor of worsening disability and 30-day mortality. This is the largest comparative 
study of frailty scores in the TAVI or surgical aortic valve replacement setting. Although the possibility of success 
of both procedures was very high, the rate of 1-year functional impairment was 35% for all patients and > 50% 
for those considered frail. Inflammatory markers are elevated in these patients, which is indicative of a biological 
connection between inflammation and frailty (15).
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In conclusion, this study conducted by Garmendia et al. shows how important it is to assess albumin prior to 
perform TAVI. Also, it replicates former studies conducted in our setting as a good expression of the scientific me-
thod. There is no doubt that hypoalbuminemia is an expression of frailty, which is a huge risk factor for disability 
and mortality.

Dr. Carlos Fernández-Pereira, PhD FACC, MD
Interventional Cardiologist

Scienti�c Secretary
Argentine College of Interventional Cardioangiologists (CACI)
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Original article

Clinical impact of hypoalbuminemia in patients with 
severe aortic stenosis treated with transcatheter aortic 
valve implantation

Impacto clínico de la hipoalbuminemia en pacientes con estenosis 
aórtica severa sometidos a reemplazo valvular aórtico percutáneo

Cristian Maximiliano Garmendia (ORCID: 0000-0003-1159-7757)1, Juan Guido Chiabrando1, Horacio Medina de Chazal1,  
Ignacio Miguel Seropian1, Mariela Cal2, Mariano Falconi3, Daniel Horacio Berrocal1, Carla Romina Agatiello1

ABSTRACT
The objective of this study was to determine the prevalence of hypoalbuminemia 
and its clinical impact on patients with severe aortic stenosis undergoing transcathe-
ter aortic valve implantation. It was a single center retrospective cohort study. Base-
line characteristics were analyzed according to the presence or absence of hypoal-
buminemia (albumin levels <3.5 g/dL) while overall survival was analyzed using the 
Kaplan-Meier estimator expressed and the log-rank test. The albumin discrimination 
ability was analyzed to predict overall mortality using the ROC curve and its area. A 
prevalence of hypoalbuminemia of 18.3% was observed with a higher overall mor-
tality rate in patients with hypoalbuminemia (25.5% vs 6.0%; log-rank test;P =.002). 
Albumin showed modest discrimination abilities regarding overall mortality with an 
AUC of 0.715 (P = .004), and a cut-o� value of greatest discrimination of 3.81 g/dL. 

Keywords: TAVI, hypoalbuminemia, mortality. 

RESUMEN
El objetivo del presente estudio fue determinar la prevalencia de hipoalbuminemia 
y su impacto clínico en pacientes con estenosis aórtica severa (EA) sometidos a un 
TAVI. Fue un estudio unicéntrico de cohorte retrospectivo. Se analizaron las caracte-
rísticas basales según la presencia o ausencia de hipoalbuminemia (albúmina <3,5 
g/dl) y se realizó el análisis de sobrevida total mediante Kaplan-Meier, expresado se-
gún test de Log-Rank. Se analizó la capacidad de discriminación de la albúmina para 
predicción de mortalidad total mediante curva ROC y su área. Se observó una preva-
lencia de hipoalbuminemia de 18,3%, con una mayor mortalidad total en hipoalbu-
minémicos (25,5% vs. 6,0%; Log-Rank p=0,002). La albúmina demostró una modes-
ta discriminación para la mortalidad total, con AUC de 0,715 (p=0,004) y un punto de 
mayor discriminación de 3,81 g/dl.

Palabras clave: TAVI, hipoalbuminemia, mortalidad.
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INTRODUCTION

Over the last few decades, transcatheter aortic valve implan-
tation (TAVI) has been proposed as a therapeutic strate-
gy that should be taken into consideration in patients with 
symptomatic severe aortic stenosis (AS) from a wide age ran-
ge and with a di�erent degree of surgical risk. (1)(2)(3) �e-
refore, it is of paramount importance to stratify risk for the 
proper selection of TAVI eligible patients. In this sense, 
heart teams are multidisciplinary groups including clinical 
cardiologists, interventional cardiologists, cardiovascular 
surgeons, and gerontologists in charge of the comprehensive 
assessment of the patient to determine the feasibility of the 
percutaneous procedure and discuss each case individually 
from di�erent perspectives while considering clinical, geria-
tric, and social parameters with an important role in the en-
tire decision-making process. (4)(5)

The surgical risk parameters we use today to assess 
TAVI eligible patients like the Society of Thoracic Sur-
geons (STS) score and the European System for Cardiac 
Operative Risk Evaluation (EuroSCORE) score were 
developed from cohorts of non-comparable characteris-
tics. (6)(7) Also, there is a mounting concern surroun-
ding the fact that these scores do not include condi-
tions that are often present in this subgroup of patients 
like chronic kidney damage, need for additional oxygen, 
and parameters associated with frailty that can all nega-
tively impact clinical progression. In this context, the 
Valve Academic Research Consortium (VARC-2) stres-
sed out the importance of parameters associated with 
frailty in the risk stratification of patients assessed befo-
re performing TAVI. Based on these criteria, plasma al-
bumin levels < 3.5 g/dL are a new frailty surrogate risk 
factor that can be associated with unfavorable clinical 
progression. (8)
Currently, in our setting, there is little information 
on the prevalence and long-term clinical impact of low 
plasma albumin levels in patients with severe AS trea-
ted with TAVI.

ENDPOINTS

Primary endpoint
To determine the prevalence and clinical impact of hypoal-
buminemia regarding all-cause mortality in patients with 
severe AS treated with TAVI.
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Co-primary endpoint
To determine the feasibility of using plasma albumin levels 
as a predictor of all-cause mortality, and its plasma value of 
improved discrimination and calibration abilities.

MATERIAL AND METHODS

�is was a single-center, retrospective cohort that inclu-
ded patients with severe AS treated by a heart team from 
Hospital Italiano de Buenos Aires, Argentina who un-
derwent TAVI and with data available on their plasma al-
bumin levels. �e baseline characteristics, anatomical-func-
tional, biochemical data, and adverse clinical events at 
2-year follow-up of the overall cohort were studied and fo-
llowed by strati�cation based on the presence or lack of 
hypoalbuminemia.

Term de�nition
• Hypoalbuminemia: it was de�ned as plasma albumin 

levels < 3.5 g/dL. (8)
• Pre-�ailty/Frailty: de�ned based on Fried Frailty In-

dex where the presence of 1 or more factors is con-
sidered “pre-frailty” while the presence of 3 or more 
factors is considered “frailty”. In sum, this index con-
siders 5 di�erent domains: unintentional weight loss; 
weakness or poor handgrip strength; self-reported 
exhaustion; slow walking speed; and low physical ac-
tivity. (9)

Statistical analysis
The statistical software package SPSS version 25.0 was 
used (IBM, Armonk, United States). To assess norma-
lity, the Kolmogorov-Smirnov test or the Shapiro-Wilk 
test were used, when appropriate. Quantitative variables 
were expressed as mean and standard deviation or me-
dian and interquartile range and compared using the Stu-
dent t test or the Mann-Whitney U test based on their 
distribution. Categorical variables were expressed as fre-
quency and percentage and analyzed using the chi-square 
test or Fisher’s exact test. The overall survival rate asso-
ciated with the presence or lack of hypoalbuminemia was 
assessed using the Kaplan-Meier estimator and expressed 
using the log-rank test.

The discrimination abilities of plasma albumin levels 
were analyzed (g/dL). The all-cause mortality prediction 
at 2-year follow-up was studied using the receiver opera-
ting characteristics (ROC) curves and the area under the 
curve (AUC) was measured. The cut-off value of better 
discrimination abilities was determined (Youden index) 
for the primary clinical endpoint.
Error type I < 5% was considered statistically significant 
(2-tailed P < .05).

Follow-up
The follow-up period was 24 months since the heart team 
early assessment.

Ethical considerations
This study was approved by the Hospital Italiano de Bue-
nos Aires Research Ethics Committee (#5834) and is re-
gistered under the Buenos Aires Computer Registry Plat-
form of Health Research (PRIISA BA, #3030). Given its 
retrospective nature, no informed consent was required.

RESULTS

A total of 132 patients were included. The population 
sample mean age was 83.44 ± 5.85 years; 53.8% of the pa-
tients were women. The median of follow-up was 13.05 
months (IQR, 5.96-24.50). The prevalence of hypoalbu-
minemia was 18.3% (N = 24). Table 1.
The subgroup of patients with hypoalbuminemia was 
of a higher surgical risk as seen on the STS score, the 
prevalence of heart failure was 3 times higher while the 
prevalence of atrial fibrillation and chronic kidney di-
sease was 2 times higher compared to patients with nor-
mal albumin levels. No statistically significant differen-
ces were reported regarding body mass index with a ten-
dency towards a greater presence of pre-frailty/frailty. 
Table 1.
Regarding the anatomical-functional and biochemical 
characteristics, a higher prevalence of moderate/seve-
re tricuspid failure was seen in the subgroup of patients 
with hypoalbuminemia compared to those with normal 
albumin levels. The subgroup of patients with hypoalbu-
minemia had a lower-than-normal hematocrit, fewer pla-

Figure 1. Cumulative incidence curve for all-cause mortality based on plas-
ma albumin levels.
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telet count, less plasma creatinine clearance, and higher 
cancer antigen 125 concentrations (CA-125), high-sensi-
tivity cardiac troponin T, and b-type natriuretic peptide 
compared to the subgroup of patients with normal albu-
min levels (Table 2).
The event-free analysis showed a higher cumulative rate 
of all-cause mortality in the subgroup of patients with 
hypoalbuminemia at 2-year follow-up (25.5% vs 6.0%; 
log-rank test; P = .002) (Figure 1).
The plasma albumin concentration revealed the feasibi-
lity and significant discrimination abilities for all-cause 
mortality with an AUC of 0.715 (P = .004), and a cut-
off value of improved discrimination of 3.81 g/dL, 70.6% 
sensitivity, 69.3% specificity, a 25.5% positive predictive 
value, and a 94.0% negative predictive value (Figure 2).

DISCUSSION

As far as we know, this is the first trial ever conducted 
in our setting that analyzed the prevalence, long-term 
clinical impact, feasibility, and discrimination abilities 
of hypoalbuminemia to predict all-cause mortality in 
patients with severe AS treated with TAVI following in-
dication from the heart team.
In patients with severe AS treated with TAVI, there was 
a significant prevalence of hypoalbuminemia that was 
consistent with the findings reported in previous stu-
dies. (10) We should expect patients assessed by a heart 
team to have higher degrees of frailty before deciding 
on the indication for TAVI. In this context, plasma al-
bumin levels are an independent marker of frailty since 

they keep a positive correlation with the degree of asso-
ciated comorbidities, disability, and states of vulnerabi-
lity, all surrogate components of plasma albumin. (11)
It was confirmed that the subgroup of patients with 
hypoalbuminemia had a higher burden of associated co-
morbidities. Albumin is an acute phase reactant asso-
ciated with a higher cardiovascular mortality rate in di-
fferent clinical settings analyzed. (12)(13) The baseline 
characteristics of patients with hypoalbuminemia can 
be associated with the function of plasma albumin as an 
effector of intravascular oncotic pressure, thus genera-
ting reduced effective actual volemia and renal failure 
due to hypovolemia. Also, albumin is a surrogate mar-
ker of the baseline nutritional status capable of showing 
disorders in the process of liver protein synthesis and an 
underlying state of malnutrition. (14)(15) A retrospec-
tive study that included patients with severe AS trea-
ted with TAVI (N = 464) demonstrated that patients 
with hypoalbuminemia are more comorbid, have a hi-
gher prevalence of diabetes mellitus (45% vs 30%; P = 
.038), chronic kidney disease requiring dialysis (12% vs 
3%; P = .009), chronic obstructive pulmonary disease 
(39% vs 25%; P = .042), and a higher left ventricular 
ejection fraction < 45% (39% vs 22%; P = .010) com-
pared to patients with normal albumin levels. Similarly, 
patients with hypoalbuminemia had lower hemoglobin 
concentrations (11 ± 2 vs 12 ± 2 g/dL; P < .001), and 
higher plasma creatinine concentrations (1.3 vs 1.1 mg/
dL; P = .01). (10)
Hypoalbuminemia was associated with a higher overa-
ll mortality rate at the long-term follow-up. In this con-

TABLE 1. Baseline characteristics.

Variable Total (N = 132; 100%) Albumin < 3.5 g/dL 
(N = 24; 18.3%)

Albumin > 3.5 g/dL 
(N = 107; 81.7%) P*

 Age - m ± SD 83.44 ± 5.85 82.21 ± 7.08 83.65 ± 5.53 .589
 S Male sex – N (%) 61 (46.2) 13 (54.2) 48 (44.9) .440
 BMI - m ± SD 27.33 ± 4.60 26.19 ± 4.55 27.54 ± 4.59 .096
 STS - m ± SD 5.23 ± 4.73 7.73 ± 6.37 4.67 ± 4.13 .006
 AHT - N (%) 120 (90.9) 21 (87.5) 98 (91.6) .661
 DLP - N (%) 98 (74.2) 14 (58.3) 83 (77.6) .114
 DBT - N (%) 29 (22.0) 5 (20.8) 24 (22.4) .794
 CAD - N (%) 68 (51.9) 15 (62.5) 53 (49.5) .343
 CKD - N (%) 66 (50.4) 17 (70.8) 48/106 (45.3) .024
 AMI - N (%) 15 (11.5) 5 (20.8) 10 (9.3) .827
 PTA - N (%) 33 (25.0) 5 (20.8) 28 (26.2) .946
 MRS - N (%) 20 (15.2) 4 (16.7) 16 (15.0) .552
 CHF - N (%) 44 (33.6) 15 (62.5) 29 (27.1) < .001
 Cancer - N (%) 97 (28.2) 6 (25.0) 32 (29.0) .769
 COPD - N (%) 20 (15.3) 3 (12.5) 17 (15.9) .552
 Pre-frailty/Frailty† - N (%) 105/117 (89.7) 21/21 (100) 83/95 (87.4) .087
 PVD - N (%) 27 (20.5) 5 (20.8) 21 (19.6) .129
 Stroke/TIA - N (%) 10 (7.6) 2 (8.3) 8 (7.5) .333
 Bleeding‡ - N (%) 22 (16.8) 6 (25.0) 16 (15.0) .590
 BAV - N (%) 66 (50.0) 14 (58.3) 51 (47.7) .039
 PM - N (%) 6 (4.6) 2 (8.3) 4 (3.7) .460
 Atrial �brillation - N (%) 38 (28.8) 13 (54.2) 25 (23.4) .031
 DOAC - N (%) 35 (26.7) 12 (50.0) 23 (21.5) .250
 LVEF - m ± SD 56.73 ± 11.21 51.35 ± 13.57 57.95 ± 10.36 .020

* Valor de p para la diferencia entre albúmina <3,5 g/dl y >3,5 g/dl. † Score de Fried con puntaje ≥1. ‡ Eventos de sangrado BARC ≥ 3
Abbreviations: AHT, arterial hypertension; AMI, acute myocardial infarction; BARC, Bleeding Academic Research Consortium; BMI, body mass index [weight(kg)/height(m2)]; CAD, co-
ronary artery disease; CKD, chronic kidney disease [glomerular �ltration rate < 60 mL/min/1.73m2]; COPD, chronic obstructive pulmonary disease; DBT, diabetes mellitus; DLP, dyslipi-
demia; DOAC, direct oral anticoagulant drugs; HF, heart failure; LVEF, left ventricular ejection fraction; m, mean; MRS, myocardial revascularization surgery; PM, pacemaker; PTA, percu-
taneous transluminal angioplasty; PVD, peripheral vascular disease; SD, standard deviation; TIA, transient ischemic attack.
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text, it has been demonstrated that plasma albumin le-
vels keep a close correlation with the levels of circulating 
cytokines, controls the electrolyte plasma levels, keeps an 
interaction with plasma-free fatty acids and steroid hor-
mones, and has antioxidant effects. (16) Similarly, it is a 
marker of kidney and liver failure, subclinical systemic 
inf lammation, and endothelial dysfunction. (17) The-
refore, it is hard to understand what the exact mecha-
nism is through which low plasma albumin concentra-
tions are associated with a higher TAVI related mortali-
ty rate. A Japanese study that included patients treated 
with TAVI (N = 1215) demonstrated that the presence 
of hypoalbuminemia was associated with higher all-cause 
and cardiovascular mortality rates compared to patients 
with normal albumin levels at a median follow-up of 330 
days (25.3% vs 7.7%; log-rank test; P < .001) even after 
matching the groups per propensity score.(18) This im-
pact hypoalbuminemia had on the higher mortality rate 
reported is consistent with what former studies have re-
ported on this regard. (19) Therefore, a systematic review 
and a meta-analysis of the medical literature available 
that analyzed patients treated with TAVI (N = 8236) de-
monstrated that low plasma albumin concentrations were 
associated with higher 30-day overall mortality rates 
(HR, 2.09 [95%CI, 1.53-2.86]), and at 1-year follow-up 
(HR, 1.61 [95%CI, 1.31-1.98]). (20)
Finally, it is feasible to use plasma albumin concentra-
tion as a parameter to predict mortality with a modest 
discrimination power. This study had a cut-off value of 
greater discrimination for all-cause mortality of 3.81 g/
dL of plasma albumin, a value that is close to the one 
accepted for the definition of hypoalbuminemia, which 
is associated with a great clinical utility regarding risk 
stratification using this biomarker. We should mention 
that despite the importance of obtaining a single va-
lue that is also easy to use in the routine clinical prac-
tice, the plasma albumin concentration as a continuous 
quantitative variable can be inversely associated with a 
higher rate of adverse events. (11)
This study has some limitations that have to do with ob-

servational studies and their inherent biases. No echo-
cardiographic data at follow-up were reported, which 
may have explained the causes that led to mortality. No 
data associated with the pharmacological medical thera-
py prescribed were reported either.

CONCLUSIONS

A significant prevalence of hypoalbuminemia was des-
cribed in patients with severe AS treated with TAVI that 
was associated with a greater burden of concomitant co-
morbidities and a higher mortality rate at follow-up. 
The plasma albumin value obtained of improved discri-
mination for the overall mortality rate is similar to the 
one used for the definition of hypoalbuminemia.

CONFLICTS OF INTEREST

None whatsoever.

KEYPOINTS

• Proper risk stratification is of paramount impor-
tance to implement individualized therapeutic 
approaches.

• The risk scores commonly used do not include hi-
ghly prevalent clinical comorbidities.

• Therefore, hypoalbuminemia is considered a su-
rrogate marker of frailty, a finding commonly seen 
in patients with severe aortic stenosis (AS) trea-
ted with transcatheter aortic valve implantation 
(TAVI).

• The presence of hypoalbuminemia is associated 
with a lower survival rate in patients with AS trea-
ted with TAVI.

• Determining the plasma albumin concentrations 
has modest discrimination abilities to predict 
mortality in this subgroup of patients.

   TABLE 2. Therapeutic strategy, anatomical-functional, and chemical characteristics

Variable Total (N = 132; 100%) Albumin < 3.5 g/dL 
(N = 24; 18.3%)

Albumin > 3.5 g/dL 
(N = 107; 81.7%) P*

 Ca score - med ± IQR 3014.06 ± 1392.12 3571.79 ± 1726.27 2900.12 ± 1295.31 .117
 Ca volume - med ± IQR 2348.88 ± 1031.22 2751.81 ± 1273.74 2277.24 ± 973.02 .181
 Ca nodule- N (%) 47/123 (38.2) 10/21 (47.6) 37/102 (36.3) .423
 MR - N (%) 53/130 (40.8) 11 (45.8) 42/106 (39.6) .292
 TR - N (%) 32/130 (24.6) 11 (45.8) 21/106 (19.8) .006
 SPP - med ± IQR 37.72 ± 12.69 43.00 ± 19.17 36.52 ± 10.47 .288
 Hc (%) - med ± IQR 37.51 ± 4.30 34.46 ± 4.89 38.20 ± 3.86 < .001
 WBC (/mm3) - med± IQR 7323.44 ± 3550.49 7458.58 ± 2854.12 7293.12 ± 3699.68 .771
 Platelets (/mm3) - med± IQR 197636.64 ± 61946.82 169691.67 ± 50194.86 203904.67 ± 62794.07 .011
 CA-125 (U/mL) - med± IQR 38.33 ± 85.44 75.62 ± 137.77 31.59 ± 71.38 .005
 Cr clearance (mg/dL) - med± IQR 62.34 ± 25.50 49.79 ± 21.92 65.33 ± 25.52 .006
 Troponin (ng/L) - med± IQR 42.69 ± 58.37 77.50 ± 102.02 35.24 ± 40.99 .001
  BNP (pg/mL) - med± IQR 2880.22 ± 4902.75 6122.21 ± 8255.59 2212.75 ± 3592.13 .001
P value for the di�erence between albumin levels < 3.5 g/dL and > 3.5 g/dL.
Abbreviations: BNP, b-type natriuretic peptide; CA-125, cancer antigen 125;Ca, calcium; CrCl, creatinine clearance [mL/min/1.73m2];Hc, hematocrit, med, median; MR, mitral regurgita-
tion (moderate/severe); SPP, systolic pulmonary pressure; TR, tricuspid regurgitation (moderate/severe); WBC, white blood cells.
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INTRODUCTION

Percutaneous transluminal angioplasty is a therapeutic me-
thod that has been established for quite a few years especia-
lly for the management of patients with ischemic heart di-
sease. However, the evolution of indications and resources 
available is remarkable. Not long ago, patients with le� main 
coronary artery obstructions or multivessel disease were 
only considered eligible for surgery. However, today, “in 
many cases”, they are o�en treated through angioplasty. On 
the other hand, we should also mention the technological 
advances made with the arrival of new diagnostic tools like 
fractional �ow reserve (FFR), optical coherence tomography 
(OCT), the evolution of stents (di�erent metal alloys, poly-
mers capable of releasing dugs in a controlled way, etc.), and 
fully biodegradable platforms. In our setting we conducted 
the RAdAC trial(1,2) a few years ago (from May 2010 throu-
gh February 2012) that included 67 medical PCI-capable 
centers and 3102 patients. �is study was conducted to try 
to recreate it with updated data.
�e objective of this manuscript is to presentat the protocol 
(Appendix 1), and the early in-hospital results.

MATERIAL AND METHODS

A protocol was designed (Appendix 1) that was presented 
and approved by the the Argentine Society of Cardiology 
Ethics Research Committee. A�erwards, during the �rst 
half of 2019, all Argentine PCI-capable centers were invited 
to participate in this registry (Figure 1). Participants needed 
to sign a document and commit themselves to �lling out the 
data in a prospective, consecutive, and uninterrupted way, 
signing the informed consent form, keeping data con�den-
tiality, �nishing the follow-up period, and accepting the 
possibility of monitoring/auditing.
�is was a multicenter, prospective, cohort registry. Pa-
tients over 21 years of age with ischemic heart disease (whe-

ther acute or chronic) treated with percutaneous translumi-
nal angioplasty (PTA) who had given their consent to parti-
cipate in the registry and had signed the informed consent 
were included. Only patients incapable of signing the in-
formed consent form and/or whose legal representative re-
fused to sign it were excluded. Patients were included pros-
pective and consecutively for 1 calendar year from the date 
when the study started. �e routine follow-up of each cen-
ter was conducted and included in the registry a�er 6 and 
12 months. �ese data could be obtained on-site or through 
the phone. Each center included 1 lead investigator and 1 as-
sociate investigator (Appendix 2) (responsible for following 
the protocol) and who completed the database through an 
electronic form.

Statistical analysis
Continuous variables were expressed as mean and standard 
deviation or median and interquartile range based on their 
distribution. Categorical variables were expressed as per-
centages. Event-free survival was assessed using the Kaplan-
Meier curves. For the identi�cation of independent event 
predictors at discharge the multiple logistic regression analy-
sis was used while for the identi�cation of 6 and 12 mon-
th-predictors the Cox regression analysis was used. Regar-
ding sub-analyses, continuous variables were compared with 
parametric or non-parametric methods based on whether 
they corresponded to Gaussian distribution. Categorical va-
riables, however, were compared using the chi-square test 
depending on each case. P values < .05 were considered sta-
tistically signi�cant.

RESULTS

From September 2019 through September 2020, a total 
of 38 medical centers from 14 di�erent provinces from 
Argentina, and CABA (Appendix 2) and 2256 patients 
were studied. Most were men with a mean age of 64 years; 
80.62% were hypertensive, 30% were diabetic (16.69% re-
quired insulin), 59.21% were dyslipidemic, 68.25% were 
smokers or former smokers, 26.81% had had a previous in-
farction, and 31.86% had been treated with a previous re-
vascularization through MRS or angioplasty. A total of 58 
patients had chronic kidney disease. A little over half of 
these patients were on dialysis. Vascular disease was loca-
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ted at a di�erent territory in around 8%. Valvular heart di-
sease was found in 45 patients being 86.48% of aortic ori-
gin. Also, cardiomyopathy was found in 67 patients being 
dilated cardiomyopathy in almost all the cases (Table 1).
Clinical indication was mainly based on unstable clini-
cal signs (Figure 2): acute myocardial infarction (AMI) 
with or without ST-segment elevation (44.81%), unsta-
ble angina (30.46%), and heart failure due to myocar-
dial ischemia (4.05%%). Silent ischemia was present in 
5.79% of the cases while stable chronic stable angina 
pectoris occurred in 14.85% of the cases.
Dominance in coronary circulation was right-sided in 
89.24% of the cases, left-sided in 7.97%, and balanced 
in 2.77%. Severe coronary obstructions were found 
in the LMCA (5.27%), LAD (59.01%), first diagonal 
branch (9.92%), LCx (32.91%), lateral branch (13.73%), 
RCA (41.02%), posterior descending coronary artery 
(4.51%), and bypass (2.56%) causing 1-vessel (49.62%), 
2-vessel (29.49%), and ≥ 3-vessel disease (20.89%).
A total of 2544 PTAs were performed on 2256 patients 

with an overall primary success rate of 92.93%. The pre-
ferred access route was radial (60.3%) followed by the 
femoral (39.4%), and humeral (0.29%) access routes. 
Most cases (93.53%) were solved in 1 single procedu-
re while 2 different procedures were needed in 6.26% 
and 3 in 0.2%. The use of diagnostic methods different 
from the radiological ones like IVUS, OCT, FFR or iFR 
(Table 2) was low. However, in ¼ of the patients the use 
of stent optimization systems like the Stent Boost® was 
reported.
Devices di�erent from conventional balloons were used for 
plaque preparation in only 1.77% of the cases (Rotablator®: 
0.45% - cutting balloon: 1.32%). Patients were treated with 
DES (drug eluting-stents) in 93.69%, BMS (bare metal 
stents) in 5.9%, and DEB (drug eluting-balloons) in 0.4% 
of the cases. �e following were the perioperative com-
plications reported: type 4a AMI (0.53%); type 4b AMI 
(0.04%); TIA (0.08%); TIMI major bleeding (0.35%) (di-
gestive: 3 patients; femoral puncture: 2 patients; radial 
puncture: 2 patients; urinary: 1 patient); stent thrombosis 
(0.35%) (acute and de�ned in 6 patients, subacute in 2 pa-
tients being possible in 1 and probable in another patient). 
None of the patients had to be referred to undergo MRS 
during the hospital stay that triggered the PTA that qua-
li�ed for registry admission. �e overall mortality rate was 
1.37% being of cardiovascular and non-cardiac causes in 
1.24% and 0.13% of the cases.

TABLE 2. Coadjuvant diagnostic methods..

n %

IVUS 32 1.32

FFR 14 0.58

iFR 12 0.49

OCT 25 1.03

Stent Boost® or similar 610 25.29

Figure 1. Call/Participation.

TABLE 1. Characteristics of the population.

Age 64.16 ± 11.17 years 73.09%

Men 1649 patients 80.62%

AHT 1819 patients 30.00%

Diabetes 677 patients 16.69%

-  Insulin-dependentpatients 113/677 patients 59.21%

Dyslipidemia 1336 patients 30.80%

Active Smoking 695 patients 37.45%

Former smoking 845 patients 31.73%

Non-smokers 716 patients 8.64%

Family history 195 patients 26.81%

Previous infarction 605 patients 5.14%

Previous MRS 116 patients 26.72%

Previous PTA 603 patients

Chronic kidney disease 58 patients 2.57%
-  On dialysis 33/58 patients 56.89%

Peripheral arterial disease 162 patients 7.18%

Abdominal aortic aneurysm 17 patients 0.75%

Carotid obstruction 23 patients 1.01%

Early menopause 1 patient 0.04%

Hypothyroidism 65 patients 2.88%

COPD 99 patients 4.38%

Associated valvular heart disease 45 patients 1.99%

-  Aortic 40/45 patients 86.48%

Associated cardiomyopathy 67 patients 2.96%

-  Dilated 65/67 patients 97.01%

Associated congenital heart disease 1 patient 0.04%

Figure 2. Clinical indication.

SURVEYED
• 328 PCI-capable cen-
ters from 23 provinces 
from Argentina and 
CABA

METHOD
• WhatsApp
• E-mail
• FAC Congresses
• SAC Congresses
• CACI official website

SIGNED THE 
PARTICIPATION 

AND COMMITMENT 
FORM

• 55 centers

PARTICIPATED
38 medical centers 
from 14 provinces and 
CABA

CSA (14.85%)

Unstable angina (30.46%)

AMI without/ST-segment elevation (26.44%)

AMI with/ST-segment elevation (18.37%)

CHF (4.05%)

Silent ischemia (5.79%)
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 DISCUSSION

A total of 2544 coronary angioplasties were analyzed in 
2256 patients with a high pro�le of risk. �e patients’ mean 
age was 64.16 ± 11.17 years, 80.62% of whom were hyper-
tensive, 59.21% dyslipidemic, and 30% diabetics. Of these, 
16.69% were insulin-dependent and in them clinical insta-
bility (unstable angina, AMI with and without ST-segment 
elevation, and CHF) determined the indication in most of 
the cases (79.32%). Still, the rate of overall primary success 
was high as opposed to the rates of complications and mor-
tality that were low.
Another detail we should be paying attention to is that the 
rate of AMI varied between the �rst (before April 2020) 
and the second halves of the study, which amounted to 22% 
of the cases treated during the �rst half and 32% of the cases 
treated during the second, being this di�erence statistica-
lly signi�cant (P < .0001) with the additional detail that wi-
thin the �rst half tiro�ban was used only in 1 patient com-
pared to 9 during the second half. We should mention that 
the existing IIb-IIIa inhibitors epti�batide and abxicimab 
have not been available in our setting for years. Also that 
tiro�ban was discontinued during the second half of 2019. 
However, it was reinstated half through 2020. We believe 
that when primary success was de�ned (see Appendix 1) in-
cluding residual obstruction, TIMI grade-3 �ow, and myo-
cardial blush 3 too this situation should have had a strong 
in�uence.
�e rates of dominance and distribution of the obstructions 
per coronary blood vessel are similar to those already repor-
ted. Radial access was the most widely used one (60.3%). 
However, the femoral access route is still being used in 
39.4% of the cases while the humeral one is le� for situations 
of exceptionality only (0.29% of the cases).
�e use of plaque preparation devices (Cutting Balloon®, 
Angiosculp® or Rotablator®) di�erent from conventional 
balloons and additional diagnostic methods (IVUS, OCT, 
FFR, and iFR) di�erent from the radiologic ones (used in 
3.42% of procedures only) was very low (1.77%). We should 
mention that when the recruitment phase of this registry oc-
curred, no coronary plaque preparation methods like the 
ShockWave IVL® or other were available in Argentina.
Radiology imaging systems for stent optimization like 
StentBoost® or similar were widely used, which is somehow 
indicative of the renovation of radiology imaging systems in 
our cath labs today.
Most cases (93.69%) were treated with DES, but very few 
BMSs (5.9%) and DEBs (0.4%) were used in the coronary 
territory, which reveals the worldwide tendency on this 
regard.

�ere are di�erent considerations that should be made when 
analyzing the results shown here. For starters, we should say 
that although PCI-capable centers were invited to partici-
pate in Argentine cath labs (nearly 328) via email, WhatsA-
pp, and CACI sessions in FAC and SAC congresses, initia-
lly, only 55 centers seemed interested (Figure 1) that even-
tually signed the participation and commitment form. Of 
these, only 13 centers included no patients at all, and only 
4 started including them irregularly to stop doing so only 
a few months later actively participating a total of 38 cen-
ters (nearly 10%). We can speculate that participating in this 
kind of registries comes with no bene�ts (maybe, at best, be-
ing quoted in a publications) or that too many requirements 
were made (need to sign a participation and commitment 
form including the possibility of authorship) when being in-
cluded as a participant centers. We should mention that we 
dealt with centers from 14 di�erent provinces and CABA 
including 8 out of 38 public hospitals (21%), which creates 
a heterogeneous sample somehow. Another detail we should 
take into consideration is that halfway through recruitment 
(started back in September 2019) the COVID-19 pande-
mic broke out (somewhere around March 2020). �ere is no 
doubt that this totally changed us, reduced the number of 
patients, and complicated our early intention of auditing the 
data mined. �erefore, one of the study limitations can be 
the involuntary sub-registry of certain data (there’s no data 
on the number of coronary angiographies performed or the 
number of patients who were eventually excluded). Also, the 
fact that in 2020 only the most severe patients of all were the 
ones seeking medical attention.

CONCLUSIONS 

�e characteristics of the population included in the RA-
dAC 2 registry are a sample of the type of patients o�en 
treated at the centers where it was conducted being “proba-
bly” a re�ection of what goes on in general. Clinical insta-
bility (unstable angina, AMI with/ST-segment elevation, 
AMI without/ST-segment elevation, and CHF) determi-
ned the indication in most cases. �e rates of coronary do-
minance and distribution of the obstructions per coronary 
blood vessel are indicative of the rates usually known. High 
rates of overall primary success and low rates of complica-
tions and mortality were reported. Plaque preparation de-
vices di�erent from conventional balloons and additional 
diagnostic methods di�erent from radiology imaging sys-
tems (IVUS, OCT, FFR, and iFR) weren’t used that much. 
However, radiology imaging systems for stent optimization 
were very much used. Most cases (93.69%) were treated with 
DES. Radial access was the most commonly used of all.
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APPENDIX 1 

ARGENTINE REGISTRY OF CORONARY ANGIOPLASTY 2 (RADAC 2)
http://caci.org.ar/assets/uploads/protocolo-radac2

Endpoints
Primary endpoints: To know the rate of primary success, the 
characteristics of the target population, the modality of re-
vascularization, and the incidence rate of in-hospital events.
Secondary endpoints: To know the incidence rate of 
out-of-hospital events at the 6-and-12-month follow-up a�er 
the hospital discharge that triggered the early intervention.

Material and methods
�e data included were age, sex, weight, height, risk factors 
(AHT, insulin dependent or not diabetes, smoking status, 
family history, and/or dyslipidemia), previous infarction, 
previous MRS, previous PTA, heart failure (CHF), stroke, 
kidney disease (including creatinine levels and whether the 
patient is on dialysis or not), peripheral vascular disease, ab-
dominal aortic aneurysm, carotid artery disease, early meno-
pause, hypothyroidism, chronic obstructive pulmonary di-
sease (COPD), valvular heart disease, cardiomyopathy, and/
or congenital heart disease (whether corrected or not).
�e clinical indication was based on the presence of chronic 
stable angina, silent ischemia, positive functional test, heart 
failure, arrhythmia, AMI with ST-segment elevation [cha-
racterized by: a) Signs of ischemia (angina pectoris or equi-
valent) for, at least, 20 minutes; b) Acute ST-segment eleva-
tion, over 1 mm, in 2 adjacent leads or c) New or presumably 
new-onset LBBB (le� bundle branch block), AMI without 
ST-segment elevation [patients in whom the ECG does not 
show any ST-segment elevation with higher biomarkers 
(troponin and/or CPK-MB), and presence of any of the fo-
llowing clinical signs: a) Resting angina (angina starts whi-
le the patient is at rest); b) Early-onset angina (< 2 months); 
c) Crescendo angina (angina of an increased intensity, dura-
tion and/or frequency)], unstable angina or resuscitated car-
diac arrest. In cases of AMI with ST-segment elevation the 
strategy used was direct PTA—whether pharmacoinvasive 
or bailout—and reperfusion—whether successful or not—
plus the times involved (symptom-to-balloon, and door-to-
balloon), and Killip-Kimball classi�cation.
�e indication for PTA was considered as: a) Scheduled: 
Patients who required elective PTA but in whom the PTA 
could be delayed without further risks involved. b) Urgent: 
Patients who require to undergo the procedure during the 
hospital stay for medical reasons unable to be discharged 
without the procedure been performed. c) Emergency: Pa-
tients not scheduled to be operated on with ongoing refrac-
tory cardiac compromise. �e procedure cannot be delayed 
regardless of the time of the day.
Le� ventricular systolic function was categorized as not as-
sessed or normal (ejection fraction [EF] ≥ 55%), mild (EF, 
46% to 55%), moderate (EF, 45% to 36%) or severe compro-
mise (EF, ≤ 35%) depending on whether it was assessed prior 
to the angioplasty that triggered the admission to the regis-
try through echocardiography, radioisotopic ventriculogra-
phy, ventriculography through cardiac catheterization or 
cardiac angioresonance.

Coronary angiography was categorized as: a) dominan-
ce; b) severe obstructions (≥ 70%) in main vessels (le� an-
terior descending, le� circum�ex or right coronary arte-
ries); c) severe obstructions (≥ 70%) in branches (posterior 
descending, �rst diagonal or latero-ventricular coronary ar-
teries) with diameters ≥ 2.0 mm; d) severe le� main coro-
nary artery obstructions (≥ 50%); e) severe obstructions in 
bridges (mammary, radial, venous) (≥ 70%). �e number 
of blood vessels with severe obstructions and on treatment 
were quanti�ed too.
Procedures were performed following the protocols of each 
center, and they were le� to the operator’s criterion. �e 
most widely used strategies in the registry a) access rou-
te (whether radial, humeral or femoral); b) direct stenting 
or plaque preparation (balloon, Cutting Balloon®, Angios-
culp®, Rotablator®, etc.); c) type of stent (BMS, DES, brand); 
d) thrombus aspiration (yes or no); e) balloon pump (yes or 
no); f ) use of intracoronary diagnostic imaging modalities 
(IVUS, OCT, FFR and/o iFR); g) use of radiology imaging 
systems to optimize stent visualization (Stent Boost®, Stent 
Clear®, Stent Viz®, etc.).
�e pharmacological therapies used were a) anticoagulants 
(sodium heparin or bivalirudin); b) �brinolytic drugs (rTPA 
or streptokinase); c) IIb-IIIa inhibitors (tiro�ban), and d) 
antiplatelet therapy drugs (aspirin, clopidogrel, prasugrel 
and/o ticagrelor).
�e characteristics of the obstructions were categorized ba-
sed on the de�nitions provided by the Syntax Score(3-4) like 
a) ostial; b) reestenosis; c) severe tortuosity; d) occlusion (in 
the presence of collateral circulation the Rentrop classi�ca-
tion would be used(5)); e) bifurcation (in this case using the 
Medina classi�cation(6)); f ) thrombus (also using the TIMI 
�rombus Score(7)); g) calci�cation; h) length > 20 mm; i) 
di�use disease.
Both the baseline and �nal TIMI �ow grade(8) and myocar-
dial blush(9) were included. Successful angioplasty was con-
sidered as residual obstructions < 30% with TIMI �ow gra-
de-3, and myocardial blush 3.
Complications or procedural events were categorized as A) 
none; B) vascular access related [a) radial: spasm, hematoma 
(Bertrand classi�cation(10)), dissection, perforation, pseu-
doaneurysm, hand ischemia, AV �stula, endothelial ever-
sion, granulomatose in�ammation, infection, need for sur-
gery; b) femoral: large hematoma (< 10 cm), pseudoaneu-
rysm, AV �stula, limb ischemia (due to dissection or throm-
bosis), infection, need for surgery; C) coronary branch oc-
clusion; D) no re�ow phenomenon or slow �ow; E) coro-
nary perforation; F) cardiac tamponade; G) aortic dissec-
tion; H) adverse reaction to the contrast agent; I) AV block 
requiring intraoperative pacemaker implantation; J) need 
for resuscitation/cardioversion.
�e in-hospital events reported were A) perioperative AMI: 
occurred within the 48 hours following the index procedu-
re; a) AMI post-PTA (type 4a): High and low biomarker le-
vels (troponina or CK-MB) 3 times above the normal refe-
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rence value (percentile 99 of the upper reference limit) in 
patients in whom normal baseline values are assumed wi-
thin a certain degree of normalcy. In the presence of pre-
vious CKD, CHF or other abnormalities that can damage 
the patient, high or low reference values will be assessed in 
association with such baseline normal values; b) AMI post-
PTA (type 4b): AMI associated with stent thrombosis whe-
never angiographically documented or through autopsy; B) 
reinfarction: when biomarker values remain stable or drop, 
they go up 20% in a second sample within the next 3 to 6 
hours; C) spontaneous AMI: occurred within the next 48 
hours following the procedure. Increased or reduced cardiac 
biomarker levels, preferably troponin, with, at least, 1 of the 
registries above the reference value (> percentile 99th of the 
upper reference limit) for normal individuals. One or more 
of the following clinical signs of myocardial ischemia can 
occur: 1) ischemic symptoms, 2) changes to the ECG sug-

gestive of new-onset ischemia (ST-T alterations, loss of vol-
tage to the R wave, new le� bundle branch block); 3) Deve-
lopment of Q waves in 2 or more adjacent leads on the ECG; 
4) Images showing new loss of viable myocardium or regio-
nal motility abnormalities; D) sudden death; E) need for 
target vessel revascularization (through PTA or MRS); F) 
TIMI bleeding(11) (major or minor); G) Ischemic or hemo-
rrhagic stroke (major or minor); H) death (whether cardio-
vascular or not); I) stent thrombosis based on the classi�ca-
tion established by the Academic Research Consortium.(12) 
Patients were followed for a full year and, if necessary, anti-
platelet therapy was discontinued. �e reason for such dis-
continuation would have to be given. Events considered re-
levant enough for such discontinuation were death, acute 
myocardial infarction, need for new target vessel revascula-
rization (unscheduled) (MRS or PTA) or stroke (ischemic 
or hemorrhagic).
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APPENDIX 2 

PARTICIPANT CENTERS AND INVESTIGATORS – RADAC 2

Buenos aires
El Palomar: Hospital Nacional Alejandro Posadas, Dr. Vi-
llegas, Dr. Miguel O., and Dr. Riolo, Federico M.; Quilmes: 
Sanatorio Modelo Quilmes, Dr. Torresani, Ernesto M., and 
Dr. Martino, Guillermo R.; Olavarría: Hospital Héctor 
Cura, Dr. Violante, Dr. Ricardo M., and Dr. Tancredi, Va-
lentina E.; La Plata: Hospital Español de La Plata, Dr. Gr-
infeld, Diego, and Dr. Fuertes, Fernando; Instituto Médi-
co Platense; Dr. Nitti, Nicolás A., and Dr. Guridi, Cristian; 
Pergamino: Hospital San José, Dr. Bahamonde, Dr. Luis 
A., and Dr. Sucarilipa, Edgar; Mar del Plata: Sanatorio Bel-
grano, Dr. Delacasa, Arturo A., Dr. Fernández Trivino, and 
Dr. Marcos A.; Clínica 25 demayo, Dr. Iravedra, Dr. Jorge 
A. M., and Dr. Bruno, Rodrigo; Temperley: Sanatorio Jun-
cal, Dr. Gadda, Carlos E., and Dr. Civitarese, Andrés.

CABA
Diagnóstico Mediter-Sanatorio Dr. Julio Méndez, Dr. Ca-
faro, Germán L., and Dr. Eliana, Florencia A.D.; Clínica 
Bazterrica, Dr. Leguizamón, Dr. Jorge H., and Dr. Carre-
ra, Juan P.; Sanatorio San José, Dr. Leguizamón, Dr. Jor-
ge H., and Dr. Escalante, José M.; Clínica Santa Isabel, Dr. 
Fernández, Alejandro A., and Dr. Pazos, Cristian; Sanatorio 
Franchin, Dr. Chambre, Dionisio, and Dr. Moguilner, Ale-
jandro; Hospital Ramos Mejía, Dr. Stürmer, Cristiano, and 
Dr. Moguilner, Alejandro; Clínica Adventista de Belgrano, 
Dr. Cherro, Alejandro, and Dr. Videla Lynch, Angeles; Sa-
natorio Trinidad Palermo, Dr. Palacios, Alejandro, and Dr. 
Fernández, Juan J.; Sanatorio Mater Dei, Dr. Palacios, Ale-
jandro, and Dr. Fernández, Juan J.

Chaco
Resistencia: Instituto Cardiovascular del Chaco, Dr. Gui-
roy, Juan C., Dr. Wirz, Fabrizio, and Dr. Niello, Esteban N.

Chubut
Comodoro Rivadavia: Clínica del Valle, Dr. Manos, Dr. 
Eustaquio J., and Dr. Piasentini, J.

Córdoba
Córdoba Capital: Hospital Privado Universitario de Cór-
doba, Dr. Ballarino, Dr. Miguel A., and Dr. Amuchástegui, 
Marcos; Clínica Vélez Sars�eld, Dr. Rubio, Mariano C., and 
Dr. Mercado, Natalia L.; Sanatorio Francés, Dr. Cisneros 
Soria, Dr. Martín F., and Dr. Trejo, Santiago L.

Formosa
Formosa Capital: Hospital de Alta Complejidad Pte. Juan 
Domingo Perón, Dr. Vega, Alejandra S., and Dr. Acosta, 
Marisa.

La Rioja
La Rioja Capital: Instituto de Medicina Endovascular 
IMEV SRL, Dr. Ballarino, Dr. Daniel E., and Dr. Vázquez, 
Roberto R.

Mendoza
Guaymallén: Hospital Santa Isabel de Hungría, Dr. Larri-
bau, Dr. Miguel A., and Dr. Irusta, G.; Mendoza Capital: 
Clínica de Cuyo S.A., Dr. Larribau, Dr. Miguel A., and Dr. 
Guzzanti, Diego A., Mendoza Capital: Hospital Español 
de Mendoza, Dr. Larribau, Dr. Miguel A., and Dr. D’Ami-
co, Guido.

Misiones
Posadas: IOT Sanatorio Integral, Dr. Estevez, Santiago M. 
- Dr. Román, Raúl A., and Dr. Romano, José R.; Hospital 
Escuela de Agudos Dr. Ramón Madariaga, Dr. Duarte, Dr. 
Ernesto R. – Dr. Babi, Carlos A., and Dr. Moreschi Aqui-
no, Enzo.

Salta
Salta Capital: Hospital San Bernardo, Dr. Farah, Dr. Mi-
guel A. - Dr. Pereira, Juan M. – Dr. Pérez Solivellar, Pablo, 
and Dr. Paez, Rosa.

San Luis
Villa Mercedes: Instituto Cardiovascular de Mercedes, Dr. 
Bravo, Alfredo.

Santa Cruz
Río Gallegos: Hospital Regional de Río Gallegos, Dr. Bia-
gioni, Corina, and Dr. Mehenhuech, Pablo.

Santa Fe
Santa Fe Capital: Sanatorio Mayo S.A., Dr. Licheri, Al-
berto J., and Dr. Licheri, Marisa C; Sanatorio Diagnóstico 
Santa Fe, Dr. Licheri, Alberto J., and Dr. Quarchioni, Este-
ban); Rosario: Sanatorio Británico de Rosario, Dr. Zanutti-
ni, Daniel A., and Dr. Cúneo, Tomás.

Tierra del Fuego
Río Grande: Clínica CEMEP, Dr. Mollon, Dr. Ana P., and 
Dr. Paganini, Ignacio L.

Tucumán
Tucumán Capital: Instituto de Cardiología SRL San Mi-
guel de Tucumán, Dr. Fernández Murga, Arturo, and Dr. 
Cruzado, José.
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Early experience in Argentina and Latin America with 
aortic valve transcatheter implantation with the VitaFlow 
self-expanding transcatheter heart valve

Experiencia inicial en Argentina y Latinoamérica de reemplazo valvular 
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ABSTRACT
Objectives. Transcatheter aortic valve implantation (TAVI) has become a thera-
peutic alternative for patients with severe symptomatic aortic stenosis (AS). Vi-
taFlow Liberty (VFL) (Microport Inc, Shanghai, China) is a new generation of TAVI 
devices with a novel motorized delivery system (DS) for proper valve deploy-
ment. The objective of this study is to share the first Latin American experience 
with this new self-expanding valve (SEV).
Methods. We analyzed a local TAVI registry database from august 2021 through 
July 2022. Data from clinical, echocardiographic, procedural, and 30-day outco-
mes were collected. A total of 28 consecutive patients with severe symptoma-
tic AS treated with TAVI with the VitaFlow system were included during the initial 
proctorized multicenter experience using the optimized cusp overlapping TAVI 
technique. The VFL is a SEV with an inner and outer sealing PET skirt. The DS has 
a unique feature so the valve can be positioned or recaptured accurately with the 
motorized handle. 
Results. The mean age was 79.5 ± 8.2 y/o; 44% were men, 44% of the patients 
had NYHA functional class ≥III, and the median EuroSCORE II 5 and STS scores 
were 5.3 (4.3-6.7) and 5.5 (4-6.7), respectively. A total of 100% of the patients 
were treated via transfemoral access. The mean size of the THV was 27.1 mm ± 
2.3 mm, the rates of pre- and post-dilatation were 96% and 18%, respectively, 
and 32% of the valves had to be repositioned. Device success was achieved in all 
patients. No deaths were reported, and the rate of conversions to surgery, em-
bolization or major vascular complications, and major bleeding was 4% at 30 
days. (1) The rate of new-onset LBBB was 14% while PPM were implanted in 3.5% 
of the cases.(1) VitaFlow implantation resulted in a significantly reduced mean 
gradient (46.5 ± 14.8 down to 6.8 ± 3.0 mmHg, P< .001), and increased effecti-
ve-orifice area (0.7 ± 0.2 cm2 up to 2.1 ± 0.36 cm2; P = .001) at hospital dischar-
ge (HD). The rates of PVL > moderate, none/trace, and mild were 0%, 75% (21), 
and 25% (7). HD occurred after a mean of 2.1 ± 0.7 days, and all patients were 
alive and with NYHA functional class I-II at 30-day follow-up.
Conclusion. The early limited experience with the VitaFlow Liberty device provi-
des a very good safety and efficacy profile as seen in the post-valve area, lack of 
AR > grade 2, lack of major complications, and an extremely low incidence of 
PPM implantation.

Keywords: TAVI, self-expanding TAVI, Aortic stenosis, VitaFlow.

RESUMEN
Antecedentes y objetivo. El reemplazo transcatéter de la válvula aórtica (TAVR) se 
ha convertido en una alternativa terapéutica para pacientes con estenosis aór-
tica (EA) sintomática grave. VitaFlow Liberty (VFL) (Microport Inc) es una nueva 
generación de dispositivos TAVR con un novedoso sistema de entrega motoriza-
do (DS) que ayuda a un despliegue preciso de la válvula. El objetivo de este in-
forme es compartir la primera experiencia latinoamericana con esta nueva válvu-
la autoexpandible (SEV).
Métodos. Analizamos una base de datos de registro TAVR local desde agosto de 
2021 hasta Julio de 2022. Se recogieron datos clínicos, ecocardiográficos, de pro-
cedimientos y de resultados a 30 días. Veintiocho pacientes consecutivos con EA 
sintomática grave sometidos a TAVR con VitaFlow se incluyeron durante la expe-
riencia multicéntrica inicial supervisada, utilizando la técnica optimizada y de su-
perposición de cúspide. VFL es una válvula SE con una pollera de sellado inter-
na y externa de PET. El DS tiene una característica única que permite posicionar o 
recapturar el dispositivo con precisión debido al mango motorizado.
Resultados. La edad media fue de 79,5 ± 8,2 años, el 44% eran hombres, la tasa 
de NYHA ≥III fue 44%, con una mediana de EuroSCORE II de 5,3 (4,3-6,7) y de 
puntuación STS de 5,5 puntos (4-6,7); en el 100% se utilizó el acceso transfemo-
ral. El tamaño medio del THV fue de 27,1 ± 2,3 mm, la predilatación de 96% y la 
posdilatación de 18%, y se necesitó reposición en el 32%. El éxito del dispositi-
vo se logró en todos los pacientes. A los 30 días, no hubo muertes, conversiones 
a cirugía, embolización o complicaciones vasculares mayores, el sangrado mayor 
fue del 3,5% (1). La LBBB de nueva aparición fue de 16% y la tasa de PPM fue re-
querida en 3,5% (1). La implantación de VitaFlow resultó en una reducción signi-
ficativa en el gradiente medio (46,5 ± 14,8 a 6,8 ± 3,0 mmHg, p<0,001) y un au-
mento en el área de orificio efectivo (0,7 ± 0,2 a 2,1 ± 0,36 cm2, p=0,001) al alta 
hospitalaria (HD). La PVL>2 fue de 0%, ninguna/trivial en 75% (21) y leve 25% 
(7). La mrdia de la estadía hospitalaria fue de 2,1 ± 0,7 días, y todos los pacientes 
estuvieron en NYHAI-II en el seguimiento a los 30 días.
Conclusión. La experiencia inicial con VitaFlow Liberty mostró un muy buen per-
fil de seguridad dado por el área valvular obtenida posimplante, la ausencia de 
regurgitación aórtica >2 y la muy baja incidencia de marcapasos permanente 
posimplante.

Palabras clave: TAVI, TAVI autoexpandible, estenosis aórtica, VitaFlow. 
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INTRODUCTION

Aortic stenosis (AS) is the most common valvular heart di-
sease. Calcium deposit related degenerative etiology is the 
most prevalent of all. AS related symptom onset is associa-
ted with a lower life expectancy. One out of every 8 people 
over 75 years will develop moderate or severe aortic valvular 
stenosis in their lifetime.1 With the ageing of the population 
this tendency has been growing and now we �nd elderly pa-
tients who are frailer and of a higher surgical risk.2

Transcatheter aortic valve implantation (TAVI) is a new 
therapeutic much less invasive alternative that prevents the 
use of extracorporeal circulation and the occurrence of car-
diac arrest.
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7. Hospital Italiano de La Plata
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Since it first appeared back in 2002,3 TAVI has revolu-
tionized the management of severe aortic stenosis and be-
come the standard of choice for inoperable or high-sur-
gical risk patients. As a matter of fact, it is the treatment 
preferred by many elderly intermediate-and-low risk pa-
tients.4,5 Over time, several state-of-the-art transcathe-
ter heart valves have been developed—both balloon-ex-
pandable and self-expanding—with characteristics aimed 
at minimizing complications and/or the associated pro-
cedural limitations to improve clinical outcomes and ex-
pand its indications.6

�is is our early experience with the VitaFlow and VitaFlow 
Liberty valves (Microport Inc, Shanghai, China) in Argen-
tina and Latin America.

MATERIAL AND METHODS

A total of 28 consecutive patients with severe aortic valve di-
sease and an indication for TAVI were treated between Au-
gust 2021 and July 2022. Cases were performed by the same 
proctoring heart team in Argentina and/or with great expe-
rience performing TAVIs. �e study group inclusion criteria 
were the presence of symptomatic severe aortic stenosis and 
the heart team decision to go with the transcatheter proce-
dure as the best therapeutic option available.
All the group patients were treated with the VitaFlow and 
VitaFlow Liberty devices. �e VitaFlow is a self-expanding 
valve that consists of a nitinol stent on which 3 bovine peri-
cardial lea�ets with anti-calci�cation properties are moun-
ted plus a PET skirt for better sealing of the landing zone 
(Figure 1).
�ere are 4 di�erent sizes available: 21 mm, 24 mm, 27 mm, 
and 30 mm to cover an aortic valve annulus perimeter be-
tween 17 mm and 29 mm, and an area between 229.9 mm2 

and 660.2 mm2.
�ese are the main characteristics of the VitaFlow valve:

• Self-expanding valve for supra-annular implantation.

• Bovine pericardial lea�ets with anti-calci�cation 
properties.

• PET skirt for better sealing of the landing zone to re-
duce paravalvular leak.

• Nitinol valve with 2 different sections: one annu-
lar section with a high-density cells and high radial 
strength for better anchoring and sealing plus an 
aortic section with low-density cells—open cells—
and less radial strength for better alignment with 
the axis of the aorta. Low-density cells and high am-
plitude allow potential posterior percutaneous co-
ronary accesses to coronary arteries and minimi-
ze the chances of coronary ostia obstruction during 
implantation.

• Fully retrievable valve up to 75%. It can be repositio-
ned up to 3 times.

VitaFlow is a low-profile 16-Fr-17-Fr easy-to-maneuver, 
highly f lexible, motorized delivery system that can be 
bent 360 degrees. In addition, it is very precise during 
valve deployment and comes with a manual back-up sys-
tem (Figure 2).
All patients were treated with an echocardiogram, coronary 
angiography, CCTA, and analyzed using Horos so�ware.
Sedoanalgesia was used in 100% of the patients based on our 
routine protocol. Access route was transfemoral via percu-
taneous or surgical approach. Heparin was administered to 
achieve an ACT > 300 seconds. A�erwards, a pigtail cathe-
ter was introduced via right radial or contralateral femoral 
access with respect to the valve access route until it reached 
the non-coronary sinus. Rapid pacing wires were placed in 
patients except for those with right bundle branch block 
(RBBB).
An aortogram was performed through the pigtail catheter 
in the right caudal oblique position to verify the early work 
view using the cusp overlapping technique. A�erwards, the 
femoral artery was punctured, and a 7-Fr introducer-sheath 

Figure 1. VitaFlow LibertyTM aortic valve.

• Bovine pericardial leaflets with anti-calcification treatment
• PET skirt for better sealing 
• Nitinol self-expanding structure

Large cells 
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Inner and outer skirt
  Allow better sealing and reduce leak

Low-density cells 
Better navigation through the aortic arch 
Flexible design for better alignment during 
deployment

High-density cells 
Proper high radial strength for heavily 
calcified bicuspid valves
Optimal anchorage
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skirt

Size Ø
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was inserted. A curved guidewire was then passed towards 
the aortic root on which an AL 1 or JR catheter was moun-
ted. �is curved guidewire was exchanged for a �exible tip 
straight guidewire, and the native aortic valve was cros-
sed. Once the guidewire has been passed, the catheter is ad-
vanced until it reaches the inside of the le� ventricle. Af-
terwards, the straight guidewire was exchanged for a Safari™ 
Extra-Small support guidewire (Boston Scienti�c, Marlbo-
rough, MA, United Sates) until it was properly placed into 

the le� ventricular chamber. �en, the 7-Fr introducer shea-
th was removed, and through the support guidewire a di�e-
rent 14-Fr introducer sheath or the valve delivery system was 
advanced.
A�erwards, a balloon valvuloplasty was performed in ca-
ses of severe aortic stenosis for a short period of over-pa-
cing. �e size of the balloon picked matched the minimum 
diameter of the aortic annulus as measured on the CCTA. 
No valvuloplasty was performed in cases of poorly calci-
�ed valves.
A�erwards, the delivery system mounted on the Safari™ su-
pport guidewire was advanced under radiological control 
until it was placed in the landing zone as con�rmed by the 
angiography. Valve was slowly deployed, and implantation 
depth was corrected through small variations of the cusp 
overlapping view. Valve was deployed up to 75% of its full 
capacity under rapid pacing (moment when the valve opens 
and shuts) to check the le� oblique position once again, and 
slowly complete the deployment. When in doubt, the valve 
was retrieved and repositioned uneventfully. A�er implan-
tation, the delivery system was removed. �e �nal outcome 
was con�rmed on the angiography and, if necessary, on the 
transthoracic echocardiogram.
In cases with unacceptable residual paravalvular leak, postd-
ilatation was performed with a smaller balloon compared to 
the maximum aortic valve annulus diameter.
A�er successful implantation, all guidewires and catheters 
were removed. �e introducer sheath was removed too, and 
the femoral artery was percutaneously or surgically closed.
A�erwards, patients were referred to the coronary care unit 
(CCU) and remained there under 24-hour monitoring.
�e in-hospital and 30-day mortality rates were collected. 
Intra- and postoperative complications were reported ba-
sed on the consensus de�nitions established in the guide-
lines published by the Valve Academic Research Consor-
tium, and the Valve Academic Research Consortium-2.7 De-
mographic and clinical variables, and echocardiographic 
data were collected too. In addition, hospitalization stay (in 
days) and complications at discharge were collected as well. 
�irty-day clinical and echocardiographic follow-up was 
conducted.

Figure 2. VitaFlow LibertyTM delivery system.

TABLE 1. Baseline demographic characteristics.

OVL VitaFlow
n = 28

Clinical characteristics
Age, years 79.2 ± 8.2
Masculine sex, n (%) 14 (50%)
Body mass index, kg/m² 28.2 ± 7.0
Body surface, m² 1.85 (1.25-2.59)
Hypertension, n (%) 20 (80)
Dyslipidemia, n (%) 15 (60)
Diabetes mellitus, n (%) 6 (24)
Smoking history, n (%) 6 (24)
Cancer, n (%) 2 (8)
Previous infarction, n (%) 3 (12.5)
COPD, n (%) 4 (16)
Past medical history of atrial �brillation, n (%) 4 (16)
Previous pacemaker implantation, n (%) 1 (4)
Previous RBBB, n (%) 3 (10.7%)
Previous LBBB, n (%) 7 (25)
Coronary artery disease, n (%) 6 (20)
Previous CABG, n (%) 1 (4)
Previous PTA, n (%) 7 (25)
Stroke, n (%) 0
Peripheral vascular disease, n (%) 2 (8)
Renal failure, n (%) 62 (52.1)
EuroSCORE II 5.3 (4.3-6.7)
STS score 5.5 (4-6.7)
NYHA functional class ≥ III, n (%) 14 (50%)
Ejection fraction, n (%) 57.9 ± 12.1
Mean aortic gradient, mmHg 46.5 ± 14.8
E�ective ori�ce area, cm2 0.7 (0.53-0.80)
CT-Agatston score 1357 ± 830

• Retrievable system (up to 3 times) up to 75% deployment
• Motorized delivery system. Easy-to-use, preciseand stable deployment.
• Manipulation of the guidewire by a single operator during deployment

Internal/external reinforced “shaft” 
  Delivery system that can be bent 360 degrees.
  Precise and stable deployment and recapture

Motorized handle 
  Easy-to-use, allows us to manipulate the guidewire 

during deployment.

Low-profile delivery system 
  Equivalent to 16-Fr/17-Fr

Manual handle 
  For the back
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RESULTS

The VitaFlow (13; 47%) and VitaFlow Liberty (15; 53%) 
transcatheter heart valves were implanted in all the pa-
tients. Mean age was 79.5 ± 8.2 years and 44% were men. 
The median risk scores obtained in the EuroSCORE II 
and STS scores were 5.3 (4.3-6.7) and 5.5 (4-6.7), res-
pectively. Valve-in-valve procedure was performed in 1 
case only (Table 1).
Only 1 valve was implanted in each patient (100% im-
plantation success rate).
Access route was transfemoral in 28 patients (100%). In 
50% of the patients with percutaneous access 2 Abbott’s 
Perclose ProGlide™ vascular closure devices were used.
Balloon valvuloplasty was performed in 26 patients 
(93%). After implantation, 5 patients (20%) required ba-
lloon postdilatation.
No in-hospital or overall deaths were reported at the ear-
ly 30-day follow-up.
In all the cases, the implantation system navigability was 
good even in anatomies with tortuous iliofemoral axes 
or more horizontal aortas. In cases of severe aortic calci-
fication including the aortic arch (as seen on Figures 3 
A and B) 2 support guidewires were used: the aforemen-
tioned Safari plus a high-support Lunderquist guidewi-
re (Cook Cop, IN, United States). A pigtail catheter was 
advanced for better movement of the valve through the 
aortic arch avoiding difficult maneuvers while crossing 
the arch or the snare technique that is much more com-
plicated. The 2 support guidewires helped cross this di-
fficult aortic arch and successfully implant the valve as 
seen on Figures 3 C, D, E, and F.

Implantation was successful on the 1st attempt in 18 ca-
ses (64%) with need for partial recapture in 9 (32%) and 
full recapture in 7 (28%). Both the valve and the delivery 
system were removed completely uneventfully (Table 2).
After successful valve implantation, residual paraval-
vular leak was considered non-existent/trivial and mild 
in 78.6% (22) and 21.4%, respectively. (6) No modera-
te of severe paravalvular leak was reported. The mean 
transvalvular gradient was 6.86 ± 3.2 mmHg in the na-
tive valves with a median effective orifice area of 2.04 
mmHg (1.8-2.2) (Figure 4).

Figure 3. Case report showing heavy calci�cation in the aortic arch (A), aorta abdominal aorta, and iliac arteries (B and C). Use of an extra-rigid Lunderquist® su-
pport guidewire and a Safari 2® guidewire through which theVitaFlowLibertyTM valve is advanced towards the aortic arch (D and E). The �nal aortogram con�rms 
the valve proper implantation with no signs of paravalvular leak.

TABLE 2. Technical characteristics of the procedures.

VitaFlow
n = 28

Procedure

Transfemoral 28 (100)

Non-transfemoral 0

Percutaneous closure 14 (50)

Type of valve, n (%)

VitaFlow 13 (46.4%)

VitaFlow Liberty 15 (53.6%)

Valve size, mm 27.1 ± 2.3

Size<23 mm, n (%) 1 (4)

Predilatation, n (%) 26 (93)

Postdilatation, n (%) 5 (16)

Need for repositioning 7 (28)

Partial repositioning 8 (32)

Total repositioning 7 (28)

Valve-in-valve procedure, n (%) 1 (3.5%)

Procedural success, n (%) 28 (100)
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De�nitive pacemaker implantation was required in 1 pa-
tient (3.5%) due to the presence of BAV type 3 (table 3).

DISCUSSION

TAVI has become an unquestionable therapeutic reali-
ty that has gained popularity to treat lower-risk patients. 
In our early experience reported here, the clinical success 
rate—both immediate and at 30-days—was 100%. �e val-
ve proved e�ective and safe to treat this population group 
of mostly moderate-to-high risk patients for conventional 
surgery.
The lack of major intraoperative complications and at 30 
days can be explained by the fact that the operator group 
is experienced performing this type of transcatheter im-
plantation procedures. However, we believe that some 
questions regarding the valve specific design should be 
mentioned.
The low rate of permanent pacemaker implantation at 
30-days was only 3.5%. In this series, this rate is lower 
than the one recently reported by us regarding self-ex-

panding valves (12.5% and 9.4%).8,9 Also, this rate of 
3.5% is similar to the one reported in the latest designs 
for balloon-expandable valves in low-and-intermediate 
risk patients.10-17

�e rate of permanent pacemaker implantation is a crucial 
element when indicating TAVI for young and low or inter-
mediate risk patients. Although permanent pacemaker im-
plantation has not been associated with a higher mortality 
rate in the �rst studies published, it is obvious that the high 
numbers reported jeopardize the quality of life of young pa-
tients treated with TAVI.15

�e valve design with its electronic delivery device makes it 
extraordinarily precise and is probably a pivotal factor that 
explains the low rate of permanent pacemaker implantation 
reported and the lack of paravalvular leak > 2 in this series, 
which is inidicative of a highly competitive valve compared 
to other balloon-expandable valves as shown on Figure 5.10

Also, we think that other technical factors involved like im-
plantation using the cusp overlapping technique were im-
portant. �ere is no doubt that these factors were very use-
ful and lowered the rate of permanent pacemaker implanta-
tion a�er TAVI.
�e experience of the operator group is also important since 
all procedures were performed via transfemoral access even 
to treat hostile and highly calci�ed aortic territories as it was 
the case with 2 patients from this series.

STUDY LIMITATIONS

�e study limitations have to do with its small sample size 
mainly, the short follow-up period involved, and the fact 
that procedures were performed by 2 operators with great 
expertise performing TAVI procedures. However, we don’t 
know if these numbers will be the same in larger samples 
with more patients or what evolution will this device have in 
the mid- and long-term.

CONCLUSIONS

Our early experience with VitaFlow and VitaFlow Liber-
ty demonstrated that this valve safety pro�le is good. Also, 
that the 30-day hemodynamic status was excellent as the 
low rate of permanent pacemaker implantation and 30-day 
paravalvular leak > 2 proved.

Figure 4. Change to the valvular area, and pre- y post-TAVI gradients. The 
mean hospitalization time was 2.1±0.7 days.

Figure 5. Paravalvular leak (PVL) at 30 days as seen in di�erent clinical trials. 
Modi�ed from van Gils L, Van Mieghem NM. Transcatheter aortic valve replace-
ment with the Lotus Valve. Interv Cardiol Clin 2019;8(4):393-402.

TABLE 3. Results and complications.

Vita�ow

n = 28

Short-term outcomes

Poor positioning or valve embolization, n (%) 0

More than 1 THV, n (%) 0

AMI or coronary obstruction, n (%) 0

Stroke/TIA, n (%) 0

Dialysis, n (%) 0

Major bleeding 1 (4)

Vascular complication 0

Atrial �brillation, n (%) 0

New RBBB, n (%) 4 (16)

Need for pacemaker implantation, n (%) 1 (3.5)

Ejection fraction, % 57.6 ± 13.2

Mean gradient of aortic valve, mmHg 6.86 ± 3.2

E�ective ori�ce area, cm2 2.04 (1.8-2.2)

Paravalvular leak > moderate 0

Intraoperative mortality 0

Hospitalization, n (days) 2.1 ± 0.7

In-hospital mortality 0

Mean gradient (mmHg)

Valve Degree of PVL
Mod Mod/Sev

Effective orifice area (cm2)
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Case report

Follow-up of a patient with transcatheter degenerated 
mitral valve replacement via transseptal access. First case 
report in Argentina

Seguimiento de paciente con reemplazo percutáneo de válvula mitral 
protésica degenerada por vía transeptal. Primer caso en Argentina

Alejandro Álvarez Iorio1, Noelia Saaby (ORCID: 0000-0002-0572-0918)1, Martín Fabián Ordoñez1, Federico Fernández Viña1,  
Adolfo Ferrero Guadagnoli2

ABSTRACT
Currently, the medical literature available on mitral valve replacement using the val-
ve-in-valve technique via transseptal approach is limited. In the following case re-
port, we will be reporting on the �rst case of mitral valve replacement using the 
valve-in-valve technique with a percutaneous valve inside a degenerated surgical 
biological heart valve in the mitral position with implantation of a balloon-expanda-
ble Edwards Sapien XT no. 26 valve in a high-surgical risk patient with a degenerated 
bioprosthetic mitral valve.

Keywords: valve in valve, mitral valve, transseptal access.

RESUMEN
Actualmente la bibliografía existente sobre reemplazo valvular mitral con técni-
ca de valve in valve por vía transeptal es limitada. En el siguiente reporte mos-
tramos el primer caso de reemplazo valvular mitral con técnica de valve in valve 
transeptal con válvula percutánea dentro de válvula biológica quirúrgica dege-
nerada en posición mitral, con implante de prótesis expandible por balón Ed-
wards Sapien XT n° 26 en paciente con válvula bioprotésica mitral degenerada 
con alto riesgo quirúrgico.
.
Palabras clave: valve in valve, válvula mitral, acceso transeptal.
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INTRODUCTION

Mechanical heart valves are the most lasting ones. However, 
their thrombogenic potential should be counteracted with 
the use of anticoagulant drugs. To prevent the risks of val-
ve thromboembolism or hemorrhages associated with the 
use of anticoagulants, biological valves have become availa-
ble. However, between 20% and 30% of the patients treated 
with biological mitral valves should be reoperated due to the 
degeneration of these valves at follow-up (1).
Valve reinterventions and replacements are the standard of 
choice for the management of severely degenerated heart val-
ves. However, reinterventions are o�en associated with a high 
risk, above all, in elderly patients with comorbidities (2).
�e development and use of valvular therapies via catheter 
approach have also brought us an endless number of thera-
peutic alternatives for high-surgical risk patients. Transca-
theter mitral valve replacement for degenerative mitral val-
ve disease (mitral ViV) has proven to be a safe and e�ective 
procedure especially via transseptal access (TSA). �rough 
this access, the transcatheter heart valves (THV) most wi-

dely used are the aortic SAPIEN XT/SAPIENT S3 valves 
from Edwards Lifesciences (Irvine, CA, United States) (3).
�is is a case of a mitral ViV via TSA using the SAPIEN XT 
balloon-expandable aortic valve in an elderly woman with 
severe mitral regurgitation due to a degenerative surgical 
bioprosthetic valve (SBV) implanted 8 years ago. As far as 
we know, this is the very �rst fully transcatheter case ever 
performed and reported in Argentina.

CASE REPORT

�is is the case of a 79-year-old woman with high-surgical risk 
(Euro Score 16%, and STS 12%) with heart failure (HF) with 
severe mitral regurgitation due to a degenerated porcine SBV 
model HFS – Foc Medical No. 27 implanted 8 years ago. �e 
patient’s comorbidities were severe coronary artery disease that 
required coronary artery bypass gra� (CABG) together with 
mitral valve (MV) replacement, severe pulmonary hyperten-
sion (mean 55 mmHg), systemic arterial hypertension, modera-
tely impaired kidney function (creatinine clearance levels of 50 
mL/min), and permanent atrial �brillation. �e patient’s clini-
cal signs were NYHA [New York Heart Association] functio-
nal class IV dyspnea with multiple hospital admissions due to 
decompensated HF over the last year.
�e transthoracic echocardiography performed prior to the 
procedure revealed a thickened SBV with a �ail lea�et and se-
vere regurgitation with 1 jet oriented towards the posterolateral 
wall of the atrium and another jet towards the interatrial sep-
tum. EROA, 0.45 cm2; mitral annulus, 30 mm; estimated ejec-
tion fraction, 60%; slightly dilated le� atrium (area of 22 cm2).
�e computed axial tomography (CAT) scan with con-
trast and cardiac gating performed revealed an internal val-
vular diameter of 480 mm2. �e risk of le� ventricular ou-
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t�ow tract (LVOT) obstruction was very low (angle of 110 
degrees, new out�ow tract of 570 mm2), and the interatrial 
septum (IAS) remained intact. �e presence of thrombus at 
le� atrial appendage and femoral vein level was ruled out. 
Iliac veins like the inferior vena cava (IVC) remain patent. 
Both venous bridges are patent. �e le� main coronary ar-
tery and le� anterior descending coronary artery remain pa-
tent and without signi�cant lesions.
�e case was discussed with the heart team, and it was agreed 
that the mitral ViV would be the best option for the patient.

PROCEDURE

It was decided to use a No. 26 SAPIEN XT aortic THV 
with a volume of 2 more cubic centimeters compared to the 
nominal volume for proper anchoring and implantation, 
and to avoid leak or migration. Implantation was decided on 
a 70/30 ratio with respect to the valvular annulus (70% ven-
tricular; 30% atrial).
�e procedure was performed at the cath lab with cardiac 
surgery equipment and under conscious sedation.
Two femoral venous accesses were attempted (a right one for 
the device and a le� one for the temporary pacing wires) fo-
llowed by one 5-Fr arterial access to advance a pigtail cathe-
ter towards the le� ventricle (LV) for monitorization purpo-
ses and angiographic follow-up.
Puncture via TSA (�gure 1) was performed under transeso-
phageal echocardiography guidance to achieve precision and 
safety. �e pullback technique was used from the superior 
vena cava towards the right atrium. Puncture was performed 
posterior/inferior/medially 3 cm away from the prosthe-
tic view with an 8-Fr catheter (Mullins Transeptal Cathe-
ter Introducer Set, Medtronic, AVE, Ireland) and a punctu-
re needle (Brockenbrough) with a modi�ed curve no 1. Af-
ter perforating the interatrial septum (IAS), a total of 100 
IU x kg of heparin were administered. �en, two 0.035 in 

guidewires were advanced towards the le� atrium (LA), one 
of them a rigid guidewire. An 8-Fr medium curved de�ecta-
ble catheter (Agilis NxT steerable transseptal sheath St. Jude 
Medical, Saint Paul, MN, United States) was mounted on 
the latter. Another 5-Fr pigtail catheter was mounted on the 
other 0.035 in guidewire to monitor atrial pressure.
�e de�ectable catheter was used to run through the prosthesis 
with a J-shaped tip 0.035 in guidewire on which a pigtail cathe-
ter was mounted and then advanced towards the LV on which 
a 2.60-meter extra rigid guidewire was placed [Meier Backup 
wire (Boston Scienti�c)]. A�er extracting the catheter, a 12 
mm x 40 mm peripheral balloon (Boston Scienti�c) was moun-
ted on this guidewire and then advanced. Balloon was used to 
dilate the IAS at 14 atm for 40 seconds to facilitate the advan-
cement of the valve through the IAS.
Peripheral balloon wad removed, and an 18-Fr introducer shea-
th was advanced towards the IVC. A�erwards, the SAPIEN 
XT valve was pre-mounted on the rigid guidewire for antegra-
de access. �e valve was mounted on the balloon delivery sys-
tem and then advanced towards the LA to later overlap it with 
the MV that should be replaced. Initially, the system is intro-
duced without de�ection and oriented 120º clockwise with res-
pect to its aortic position. Once the IAS has been crossed, the 
system is de�ected at between 50% and 75%.
�e THV is positioned and slowly manually in�ated under 
a fast pacemaker (140 beats per minute).
A�er implantation, the delivery system was removed 
towards the IVC and transvalvular gradient was measu-
red with pigtail catheters (in LA and LV) resulting in 8/3 
mmHg (4). Le� ventriculogram was performed, leaks were 
ruled out, and catheters were removed. Compression hemos-
tasis was performed and le� femoral access (venous) was clo-
sed. Also, a knot was adjusted in a �gure-of-eight suture in 
the subcutaneous tissue.
�e patient had NYHA functional class I with no hospital 
admissions since implantation at 24-month follow-up. Both 

Figure 1. A. Transseptal puncture. B. Surgical bioprosthetic valve pierced with a 0.035 in guidewire with a de�ectable catheter (Agilis). C. Interatrial septum dila-
tation using a 14 mm x 40 mm balloon. D. Positioning of a No. 26 SAPIEN XT balloon-expandable valve inside the surgical bioprosthetic valve. E. Balloon in�ation 
with the corresponding SAPIEN XT implantation into the surgical bioprosthetic valve. F. Final angiographic control without leaks. 
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the valvular area and the gradients remained stable. No val-
vular or paravalvular leaks were reported. �e CAT scan with 
contrast and cardiac gating con�rmed the perfect apposition 
and expansion of the SAPIEN XT into the SBV (�gure 2).

DISCUSSION

�e �rst successful mitral ViV procedure was performed via 
transapical access (TA) (4), and to this day, it is still the most 
widely used access of all because it provides direct, coaxial, 
and reproducible access to the mitral valve (5).
TA is less invasive, does not require general anesthesia, and 
causes no apical, thoracic or pulmonary damage. Also, it 
promotes fast recovery times and short hospital stays (1, 6, 
7). �is access is feasible partly because of the orientation ca-
pabilities that the handle provides that give the device and 
its new S3/Ultra generations special capabilities for proper 
coaxial orientation (4).
SBV are o�en large and circular, which is perfect for repla-
cement with implantation of a SAPIEN balloon-expanda-
ble valve, thus providing an excellent �t for this valve into 
the old one with good results (basically thanks to the low 
gradient and rate of paravalvular leak). �e clinical bene�t 
achieved is surprising (8) as it was con�rmed in our patient 
even 2 years a�er the procedures.
�e �rst step during patient selection is to identify the size 
and model of the SBV. �e CAT scan can help identify both 
the size and the model, plan implantation, and avoid com-
plications (LVOT obstruction). A�erwards, the size of the 

THV that will eventually replace the dysfunctional valve is 
selected. �ere is an app available for smartphones that can 
help throughout this process (9).
Two series, one of 17 patients and the other of 4 proved the 
feasibility of performing mitral ViV through venous access 
via TSA. �e rates of success were 82%, and 100% respec-
tively (1,7).
A multicenter registry recently published including 322 pa-
tients (TSA, and TA) describes very satisfactory results with 
technical success rates of 94.4%, and procedural success ra-
tes of 74%. �e rate of postoperative complications was 
only 2.2% while the 30-day mortality rate was 6.2% (10), 
which is so good if we think that the in-hospital mortality 
rate of a mitral replacement reintervention goes from 9% up 
to 12.6% (11). Another recent registry shows the results of 
transcatheter mitral valve replacement via transseptal access 
in 1326 patients reporting success rates of up to 97.1%, and 
in-hospital mortality rates of 1.8% via transseptal access (vs 
4.4% in TA) (12). �is mortality rate goes up to 5% at 30-
day follow-up, and 15.8% at 1-year follow-up, which reveals 
the cardiovascular residual risk of this high-risk population.

CONCLUSIONS

High or extremely high-surgical risk patients can bene�t 
from transcatheter degenerated mitral valve replacement 
via transseptal access. �is minimizes complications, shor-
tens hospital stay, and reduces immediate mortality and at 
follow-up.
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ABSTRACT
Left atrial appendage occlusion is an increasingly common practice worldwide. 
Two devices have given us enough evidence and experience regarding their effi-
cacy and safety profile. The varied anatomy of the appendage cannot always be 
succesfully overcome by these devices. For this reason, we wanted to present the 
first 10 case reports with a new device in Argentina.

Keywords: percutaneous left atrial appendage close, left atrial appendage closure,struc-
tural heart disease. 

RESUMEN
La oclusión de orejuela auricular izquierda es una práctica cada vez más frecuen-
te. Distintos dispositivos son utilizados en el mundo con los cuales existe sufi-
ciente experiencia y evidencia. Las dificultades anatómicas que plantea la ore-
juela no siempre pueden ser abordadas con éxito por ellos, por lo cual hemos 
querido presentar los primeros 10 casos con un nuevo dispositivo existente en 
la Argentina.

Palabras clave: cierre de orejuela izquierda percutáneo, cierre de orejuela izquierda, car-
diopatía estructural.
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INTRODUCTION

Percutaneous eft atrial appendage (LAA) occlusion has 
become a therapeutic alternative of embolic prevention 
for patients with non-valvular atrial fibrillation (NVAF) 
with a contraindication for long-term oral anticoagu-
lation1,2. Also, 2 landmark studies and 1 meta-analy-
sis that combined both studies showed that the percuta-
neous LAA occlusion with the Watchman device (Bos-
ton Scientific Corporation, Malborough, MA, United 
States) is non-inferior and, in some aspects, even superior 
to warfarin therapy in patients eligible to receive long-
term DOAC therapy3-5.
�e 2 most widely used devices today are the Watchman 
(Boston Scienti�c Corporation, Malborough, MA, Uni-
ted States) and the Amulet (Abbott Vascular, Santa Cla-
ra, CA, United States). �e former is mainly used in the 
United States. �e latter is mostly used in Europe, Asia, 
and Latin America. �e rates of success are increasingly hi-
gher, and the rates of complication are increasingly lower, 

especially since the appearance and later approval by the 
FDA of the second-generation Watchman device, the Wat-
chman Flex, available in our country since April 2022. It 
overcomes certain anatomical limitations in the morpho-
logy of the LAA that made successful implantation with 
previous devices challenging as the Pinnacle clinical trial 
con�rmed6.
�e LAmbre device (Lifetech Scienti�c Shenzhen Co Ltd) is 
available in our country since June 2020 prior to the arrival 
of the Watchman Flex. Its design characteristics could turn 
it into an additional option to overcome such limitations.7
As far as we know, to this date, we still don’t have safety 
and e�ectiveness data on LAA closures with such device in 
Argentina.

MATERIAL AND METHOD

�e main characteristics of the LAmbre device [Lifetech 
Scienti�c (Shenzhen) Co. Ltd, Unifarma (Argentina)] are: 
8-Fr and 10-Fr delivery sheath with a double distal curve of 
45º x 30º, and a 45º single curve (unlike the 12-Fr and 14-
Fr of the Amulet, and the 14-Fr of the Watchman) (Figu-
re 1a), di�erent disc sizes for the same umbrella sizes (called 
special measurements for conical morphologies), and a dou-
ble stabilization mechanism with hooks that attach to the 
wall and U-shaped anchors, atraumatic, that eventually be-
come trapped in the pectineus muscles and their trabecula-
tions (Figures 1b, 1c, 1d).
In Argentina, between August 2021 and May 2022, we im-
planted 10 devices in 10 consecutive patients that are the 
ones included in the study.
Procedures were performed under general anesthesia with 
orotracheal intubation and under transesophageal echocar-
diography (TEE) guidance following the routine technique 
for this kind of procedures.
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RESULTS

�e baseline characteristics of the population and the co-
rresponding indication are shown on Table 1 and Table 2.
Implantation was successfully performed in all the patients. 
No complications were reported despite the complex (“chic-
ken wing” morphology in 5 patients, all with an early bend), 
and conical anatomies seen in 3 patients understanding as 
conical anatomy a di�erence in diameter of > 10 mm be-
tween ostium and landing zone. �e remaining 2 patients 
had cauli�ower-type morphologies that, however, did not 
jeopardize implantation with other devices. No immediate 
complications were reported either or at the follow-up TEE 
performed the next day. At discharge treatment consisted of 
double or simple antiplatelet therapy (DAPT, SAPT). None 
of the patients were anticoagulated a�er hospital discharge 
(Table 3).
One of the patients was implanted through 1 patent fora-
men ovale without a transseptal puncture and a�er seeing 
that the guidewire was aiming directly at the LAA throu-
gh it.
�e conical morphologies of 1 of the 3 implants perfor-
med was particularly pronounced, with a di�erence in dia-
meter between ostium and landing zone of 14 mm, which 
is why it was decided to use the special measurement of 22 
mm x 34 mm to achieve successful implantation and com-
plete sealing.

DISCUSSION

�e early clinical trials that triggered the FDA approval of 
the LAA closure with Watchman device implantation³ 4 
achieved non-inferiority in primary endpoints and superio-
rity in secondary endpoints. �ese trials included patients 

with high risk of stroke and systemic embolism according 
to CHADS scores ≥ 2, and low risk of bleeding to receive 
oral anticoagulation with warfarin. Although non-inferiori-
ty in e�cacy endpoints was achieved in the Protect AF trial, 
safety endpoints, particularly greater tolerance to ischemic 
strokes in the implantation group generated doubts that 
eventually triggered an FDA request to the authors: to sub-
mit additional studies (the Prevail trial) that did meet the 
safety endpoints. A meta-analysis of these additional studies 
was added to assess non-inferiority in the e�cacy endpoints 
of stroke/systemic embolism, and superiority in endpoints 
such as hemorrhagic stroke/cardiovascular mortality (P = 
.04 and P = .006, respectively).5 �erefore, in 2015, the FDA 
approved the LAA occlusion with the Watchman device 
for patients with low-risk of bleeding with warfarin. �is 
increased the number of implantation procedures perfor-
med in the United States dramatically. �is procedure en-
ded up replacing DOAC in patients of Medicare and Medi-
caid. Patients just needed to say they wanted to undergo the 
new procedure even in the age of new oral anticoagulants 
as �rst-line therapy.7 Issues regarding the cost-bene�t ratio 
allow such indications in the United States (elevated cost of 
hospital stay per day due to bleeding caused by DOAC, cost 
of hemoderivatives, etc.) In the rest of the world and in our 
country in particular, procedures and interventions are pre-
tty much indicated and reimbursed by the social security 
systems for high-risk populations or with contraindication 
for DOAC. Evidence in this population group comes from 
a randomized clinical trial9 that demonstrated the non-in-
feriority of the procedure compared to new anticoagulants 
(predominantly apixaban). Also, from registries and case se-
ries that proved the non-inferiority and even superiority of 
the procedure of the Watchman, and Amplatzer Amulet de-
vices compared to warfarin.¹º ¹¹ ¹² However, some anatomi-

TABLE 1. Baseline characteristics.

Sex Men, 70%
Age 77 ± 5 years
AHT 90%
DBT 40%
DLP 50%
PreviousAnti Vit K 60%
Previous DOAC 40%
Typeof AF
  -  Paroxysmal
  -  Permanent
  -  Persistent

40%
60%
0%

LAVI 45,5 ± 8
EF 57,9% ± 6
Ischemic stroke 50%

TABLE 2. Indications for closure.

Digestive hemorrhage 5
Recurring hematuria 2
Cerebral hemorrhage 2
Vitreous hemorrhage 1

TABLE 3. Left atrial appendage morphology.

“Chickenwing” morphology with an early bend 5
Windsock 3
Cauli�ower 2
Success 100%
Complications 0%
Post-implantation therapy
- DAPT
- SAPT
- DOAC

7
3
0

DAPT: dual antiplatelet therapy.
SAPT: single antiplatelet therapy.
DOAC: direct oral anticoagulant drugs. Figure 1. a. Delivery sheath. b. Device with stabilization hooks. 1c. U-shaped 

anchors. d. Con�guration of the device in place.
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cal morphologies of the LAA make implantation with the-
se 2 devices challenging and pose some limitations to achie-
ve successful implantations. �e FDA recently approved the 
second-generation Watchman device—Watchman Flex—
whose design will allow us to overcome some of these limi-
tations. �is device has just become available in our country.
Such anatomical morphologies are bi- or multilobulated (Fi-
gure 2a), not too deep (Figures 2b, 2c) extreme sized, very 
small or very large (Figure 2d), conical le� atrial appenda-
ges (Figures 2e, 2f) or a combination of all (Figure 2g). Even 
implantation with the presence of thrombus deep inside the 
le� atrial appendage would be an absolute contraindication 
with the former generation of Watchman devices since a 
deeper intubation of the delivery sheath would be required. 
However, this procedure is feasible with the LAmbre device 
given its ability to enter the ostium from the outside without 
having to selectively introduce the delivery sheath inside the 
LAA (the so-called non-touch technique). Our own expe-
rienced with LAA closure procedures may explain the good 
results obtained. Anyways, the design of the LAmbre devi-
ce can play an important role thanks to its sheath of a sma-
ller diameter that would cause fewer vascular complications, 
and the special measurements we used to implant 4 patients 
(3 conical and 1 “chicken wing” morphologies with very ear-
ly bend). (Figure 2 b, c and 2 e, f).
The main limitations of this report are that it was a sin-
gle-center, observational trial with a reduced number of 
patients, and no mid- or long-term follow-up. Therefo-
re, these limitations do not allow us to compare the effi-

cacy and safety profile associated with the device de-
sign, much less with the 2 most widely used and studied 
devices like the Watchman and the Amulet devices. 
However, in our own experience, we conducted transe-
sophageal echocardiography follow-ups between 45 and 
60 days after implantation in 8 out of the 10 patients 
and found no significant migrations, thrombi o leaks. 
In 7 patients the sealing was complete and in 1 patient 1 
trivial leak was reported (< 1 mm of jet diameter) with 
the device perfectly in position. The 2 remaining pa-
tients were clinically followed in subsequent consulta-
tion visits. None of the 10 patients treated had ischemic 
strokes, systemic embolisms or bleeding in the short fo-
llow-up period.
The characteristics of the LAmbre device of adapting to 
different anatomical morphologies of LAA, having stable 
anchorage mechanisms, being fully recapturable and re-
positionable, and having a lower profile make of it a sim-
ple and safe implantation device. Therefore, many of us 
think it should be considered an alternative to the alre-
ady known Watchman and Amulet devices even for pa-
tients with thrombi deep inside the LAA in whom anti-
coagulation cannot be considered not even for a short pe-
riod of time.
We wanted to use this report to show the �rst series in our 
country of LAA closure with the LAmbre device. Also, to 
show its technical feasibility in various LAA anatomies, as 
well as the short-term e�cacy and safety pro�le.
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It happens to many of us in our daily routine clinical practice. We 
are trapped between the patient and his medical insurance having 
to discuss so many di�erent parameters.
�e health professional supports a medical indication backed by 
the references and experience that should improve the patient’s 
quality or prognosis of life. On the other hand, medical insuran-
ce companies deal with the costs associated with this or that me-
dical act while trying to solve the patient’s su�ering with the least 
possible cost. Two di�erent points of view that are not necessari-
ly compatible.

HOW CAN THESE DIFFERENT CRITERIA 
WORK TOGETHER?

�e patient is, then, caught between two di�erent opinions whi-
le the end of his su�ering keeps getting further and further away 
from him considering the time elapsed between the indication 
and the administration of therapy, thus increasing the risks asso-
ciated with the therapy and a�ecting disease progression.
�e legislation governing health is the law used by the state to 
lead its citizens to eventually set the limits of what will be allowed 
between the two.
In its sections 14, 33, 41, 42, 43, and 75 the Argentine National 
Constitution1 discusses the bene�ts of social security adding that 
its nature should be comprehensive and inalienable. �e same 
thing goes for the comprehensive protection of the family, family 
property, and access to a digni�ed home.1
�e Universal Declaration of Human Rights was enacted back 
in 1948 by the Society of Nations.2 In our constitution its status 
is higher compared to our own legislation. It includes the rights 
and liberties that all human beings can aspire to inalienably and 
on equal conditions.
Section 25 guarantees that each individual and his family shall 
have “Healthcare and proper clothing, home, medical care, and 
all the necessary social services.”
“�e state shall observe the right to healthcare. Failure to 
comply will allow citizens to �le a writ of protection”. �e ri-
ght to healthcare does not oblige the state whatsoever to heal or 
achieve total wellbeing “but facilitate access to the resources nee-
ded to achieve it”.
Back in 2019, the National Health Service Superintendence and 
Prepaid Medical Companies—the governing body—published a 
Regulatory Compilation3 to arrange the Argentine rules gover-

ning healthcare by compiling a total of 2300 rules and regula-
tions of individual or general scope regarding healthcare.
Regarding the National Healthcare System there are two laws—
23.660 4 and 23.6615—about Social Works plus 17 other decrees.
Obviously, this goes on and on until the aforementioned num-
ber of 2300 rules and regulations, and most of the times that a 
law is mentioned it is the one that deals with the creation of so-
cial works.
Psychologist Martin De Lellis, Head Professor of Public 
Psychology and Mental Health, in his report entitled Heal-
thcare Reform and Healthcare Coverage: Notes �om a perspec-
tive of rights6 speaks about the origin of a solidarity-based system 
built upon the creation of Community Hospitals.
“You could see this in community institutions arranged mostly based 
on ethnic criteria associated with the country of origin. �erefore, a so-
mehow culture of mutual protection was created that eventually gave 
rise to the appearance of numerous health centers like the British Hos-
pital, the Italian Hospital, the Spanish Hospital, etc. in the main ci-
ties of the country”.
During the �rst presidency of General Juan D. Perón (1946-
1952) and under the Ministry of Health run by Dr. Ramon Ca-
rrillo, MD a total of 500 new health centers and hospitals were 
built. �is is the �ash point when the State of Argentina becomes 
the o�cial healthcare provider for all its citizens.
�e decade of 1970s saw a growth in healthcare and technolo-
gy and under the government of General Juan C. Ongania all 
workers are instructed to join social works according to Law 
18.610/707 revoked and complemented by Law 22.269/808 en-
acted by President General Jorge R. Videla. �e objective of this 
law was to guarantee the provision of healthcare resources with 
the best possible level of medical healthcare and maximum use of 
resources.
�e universal healthcare system is supported by the national, pro-
vincial or municipal government, and the resources needed to su-
pport it are funded through taxes.
�en, the state is given supremacy over the provision of healthca-
re, and then replaced by a group of companies according to the ar-
ticle “Social works and other social security and healthcare re-
lated institutions in Argentina. Origin and current situation of 
a highly unequal system” published by Óscar Cetrángolo, and 
Ariela Goldschmit back in July 2018.9 �ey describe the system 
including 292 Social Works, and 196 Prepaid Medical Compa-
nies created by the Law 26 682.10

“Social Works provide coverage 28.1 million people, that is 
56% of the population. A total of 5% of these Social Works co-
ver 50% of all members, a situation that we see back again in re-
source allocation where 5% of Social Works cover 48% of all re-
sources available. �e same thing happens with Prepaid Medi-
cine where companies cover 6.3 million members, which is 14% 
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of the population. �e �rst two (1.0%) concentrate 50% of me-
dical coverage.
In the SECTORIAL REPORT #15 ON HEALTHCARE SER-
VICES published back in August 2020, the Argentine Cham-
ber of Institutions for Medical Diagnosis (CADIEM)11 tells 
us that 100% of the population has the right to be covered by the 
public sector, Also, for 36% of the overall population, this is the 
only health insurance they have. �ese rates are on the rise. A to-
tal of 64% of the population is also covered by the Social Securi-
ty (National Social Works, Provincial Social Works, PAMI, and 
Social Works with their own legislation). A total of 14% of the 
overall population has private insurance (Prepaid Medical Com-
panies, Mutual Insurance Companies, etc.) Most bene�ciaries of 
Social Works also pay prepaid medicine, the direct members of 
these represent nearly 35% of the total.
It is estimated that nearly 5% of the population has 2 and, in 
some cases, 3 di�erent medical insurances.
As it can be seen, the state delegates its obligation to provide heal-
thcare services to healthcare providers. �at is so because the o�-
cial health structure cannot cover the population needs in its en-
tirety. Patients who seek medical help through their SW or PMC 
decompress the public healthcare system so 36% of the popula-
tion can be taken care of according to the medical literature avai-
lable. However, currently, it should reach 50% of the population 
for whom the public healthcare system is the only medical insu-
rance available.
�e companies get paid voluntarily (prepay) or through dis-
counts on the people’s wages (social works). �ese sums of money 
are used to pay for the healthcare coverage provided. A�erwards, 

these companies hire medical centers or health professionals that 
get paid per consultation, module, or depending on the contribu-
tion made per person. We need to think that in our routine cli-
nical practice we use machines and equipment. Also, that inter-
ventions and procedures are performed by a thinking human be-
ing—the treating doctor—that assesses and puts into context the 
results provided by these machines and equipment by manipula-
ting tools to perform procedures successfully.
�erefore, the cost of a routine medical act varies (medical fees, 
costs, less common terms of payment) since the disappearance 
the National Nomenclator. Module is the overall value of medi-
cal acts where fees and costs are divided with di�erent criteria de-
pending on the hospital, healthcare provider, contribution made 
per person, and overall value of a monthly number of medical ser-
vices rendered based on annual statistics where less healthcare 
equals more gains. �e healthcare provided can be paid o� throu-
gh 3 di�erent ways:

WHAT RIGHTS DO MEMBERS HAVE?

Access and accessibility to the system.
Access is the conditions and means through which service dis-
tribution occurs. Accessibility is the opportunity citizens have of 
receiving the healthcare services required without any hindran-
ces or obstacles.
�erefore, we need to study the laws already mentioned—that 
happen to be very similar between one another—that dedicate 
11% (5/45) of their sections to the rights of members themselves. 
How come Social Works belong to members. SW shall dedica-
te primarily 80% of their overall resources to healthcare compa-
red to only 8% of their overall resources that shall be dedicated 
to administrative costs. Regarding the Decree 492/199512 of the 
Mandatory Medical Program (MMP) just by looking at the year 
of creation it is obvious it has become obsolete regarding mem-
ber rights, meaning it should be changed creating an emergency 
MMP no to improve but to reduce the amount of medical acts 
with which patients are protected (Decree 486/2002).13 �e cu-
rrent intolerable levels of poverty, the crisis that a�ects the en-
tire healthcare system, the deep productive paralysis with its co-
rresponding �nancial disorder, and the existing political crisis 
are well known by all. �is situation extends to provincial sta-
tes that have become the essentials providers when it comes to 
preserving life and curing diseases for as long as this situation of 
emergency stands.” �is situation is maintained to this date since 
this emergency has become worse.

TABLE 1. Population based on healthcare coverage (2020) CADIEM SECTORIAL REPORT #15 on HEALTHCARE SERVICES* August 2020 CA.DI.ME Technical Area, and DPT Foun-
dation Research Center

Sponsor Population under coverage (2020) % 
National Social Works (NSW) (a) 15760655 34.73% 
INSSJP-PAMI (b) 4935778 10.88% 
Provincial Social Works (PSW) (c) 7182000 15.83% 
SW with their own law (IOSFA, COSUN, DAS, and judiciary) (d) 975000 2.15% 
Population with Public Coverage (e) 16197895 35.70% 
Prepaid Medical CompaniesPMCderegulated + total prepay (f ) 6316000 13.92% 
Prepaid Medical Companies PMC –direct prepay (g) 2442571 5.38% 
Total (without population that deregulates NSW to PMC) 47493899 104.67% 
2020 population (INDEC projection) 45376763 
Note: The exceeding amount and percentage of the population would be representative of the percentage of the population with double medical coverage (4.67%)  
(a) National Health Service Superintendence, Jun-2020 (b) PAMI, Pattern of active members (Jan-2020). (c) COSSPRA UNL observatory (2020). (d) Estimate (2020) ba-
sed on replacement of key actors. (e) National Health Service ProgramaSumar (Dec-2018). (f ) Based on the declaration ofSuSS(July 2018). (g) Estimate population 
with direct coverage (out of the pocket money or corporate plan).. 

 CHART 1. Cost of Healthcare subsystems in Argentina, 2015.

In % of GDP Structure, %
Public health cost (1) 3.02 28.29
National 0.62 5.81
Provincial 1.89 17.70
Municipal 0.51 4.78
Health related social security cost (2) 4.08 38.21
National Social Works 2.10 19.67
INSSJyP 1.05 9.83
Provincial Social Works 0.93 8.71
Public Subtotal Health Cost [(1) + (2) + (3)] 7.10 66.50
Public health Cost (3) 3.58 33.50
Total Health Cost [(1) + (2) + (3)] 10.68 100.00
Source: Own elaboration from data from the Argentine Secretary of Internal Revenue 
Service and WHO.
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WHAT HAPPENS WITH MEMBERS?

Protection of the weakest, “Favor Debilis”, Finnis, John. 1980: 
Natural Law and Natural Rights14 states that “it is a principle 
of law that the weak shall be protected �om their weakness.” 
And as all principles of law, it has become a source of right in the 
novel Civil and Commercial Code of the Argentine Republic.15 
It it was passed back on October 2014 and became e�ective in 
August 1, 2015.
As Oscar Cetrángolo and Ariela Goldschmit say in their arti-
cle “Social works and other social security and healthcare rela-
ted institutions in Argentina. Origin and current situation of 
a highly unequal system” 9 “In the Argentine case, social secu-
rity was early organized around di�erent institutions that kept 
certain traits of inequality right �om the start. �e public sector 
provides healthcare to all the people living in Argentina regardless 
of whether they have social or private insurance on the side, and re-
gardless of their nationality or place of residence”.
In her article: A Decade of healthcare reform in Argentina, 
author Susana Belmartino16 Professor and Researcher at Univer-
sidad Nacional de Rosario, Argentina, and Member of the Research 
Council at Universidad Nacional de Rosario, Argentina, says: “care 
provided under MMP for all national social works is formula-
ted as a pack of guaranteed services, but without any conditions 
or guarantees of access to the services provided, which may end 
up becoming just a set of good intentions or formal coverage, 
and not an explicit or e�ective system of healthcare coverage for 
the Argentine pople.” France invests 9.3%, United States 13.9%, 
and Argentina 10% of their GDPs in the provision of healthca-
re. Still, in our country, results are not looking any good. 
Let’s just seen an example of a SW of 1 600 000 members by es-
timating the wage of members in $80 000.
Employer pays 4.5%: $3600.
Employee pays 3%: $2400.

Pay for coverage per two family members 1% x 2 = $1600.
A typical 3-memebr family pays $7600 per 1 600 000 members.
Overall, monthly, $12 160 000 000.
Annual: $145 920 000 000.
Also, we should mention that in section 24, Law 23.6615 crea-
tes a solidary fund, the so-called Redistribution Only System 
(ROS). �is system provides �nancial support to healthcare pro-
viders to fund both cheap and expensive medical acts, as well as 
prolonged care provisions. Everything under the watchful eyes 
of the National Health Service Superintendence, a regulatory 
and auditing body of the Argentine National Health System 
that, back in 2019, transferred over 5 million pesos to SWs. �e 
remaining 45% of these funds went directly to the �rst 10 SWs. 
Journalist Hernán Cappiello published an article on Diario La 
Nación back on October 28, 2021. He referred to the judiciary 
in the following terms: “�e court had decided to audit the heal-
thcare provider a�er �nding irregularities. �e funds managed 
by the social work can be counted by the millions. “�e SW has 
�xed-term deposits for over 34 000 million pesos and others for 
as much as 4 million dollars. And, in this year alone, SW has 
received funds for as much as 13 000 million pesos” according 
to the o�cial legal documents from the Judiciary Information 
Center (CIJ)”. �e example provided is totally consistent with it.
What the law says is what goes in Argentina. However, should 
we remain silent witnesses of this decay? Should we take ma-
tters into our own hands through scienti�c societies and 
organizations?
I say we should spread the word and explain all these problems 
in such a way that members/patients become aware of the rights 
they are entitled to. Also, we wish to propose the authorities the 
creation of a multisector organization to establish the rights of 
members/patients based on scienti�c knowledge by assessing the 
level of success of the therapies provided and the cost-e�ective-
ness ratio involved.
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�ere is no doubt that, over the last few decades, interventional cardiology has become one of the most advanced me-
dical specialties in modern medicine making minimally invasive endovascular techniques—unthinkable just a while 
ago—available for patients, reducing risks, and speeding up recovery times.
Our country has also pioneered many other advances made. We just need to mention names like Dr. Julio Palmaz, MD 
or Dr. Juan Carlos Parodi, MD who, as we all know, invented the stent and aortic stent-gra�, respectively. �ese were 
revolutionary devices that have been widely used and bene�ted millions of patients worldwide.
Twenty years have passed since the �rst transcatheter aortic valve implantation was successfully performed by Dr. Alain 
Cribier, MD. Since then, our specialty has not stopped growing and now we have all sorts of therapeutic options availa-
ble for all kind of heart diseases. Today, we can say that with the abundance of technological advances with new devices 
and equipment, the sky is the limit regarding our interventional procedures.
Regarding continuous medical education, our specialty is no exception to the rule since our college is the only entity that 
can train specialists and guarantee quality standards by training and updating interventional cardiologists so they can 
perform all kinds of di�erent therapies. Our college has been recognized by the Argentine Ministry of Health and has 
been training doctors for over 30 years not only in Argentina, but also in neighboring countries. Our teachers are highly 
specialized and have great experience in all areas, use simulators, and accredit centers where all these doctors do their 
residencies, which implies taking care of the entire medical personnel and patients involved in the cath lab.
Currently, keeping a “continuous medical education” program in our region is not easy due to several factors. However, 
the typical perseverance of Argentine doctors has made all the di�erent therapeutic options available for our patients’ 
very many di�erent heart diseases. �ere is no doubt that we face problems that complicate access to this education and 
training program to keep maintaining our specialty as one of the most renown ones in our country and the world. �e-
refore, all the di�erent sectors involved should bring ideas and solutions to this problem to guarantee the training and 
constant update that today’s medicine requires always for the good of the population.
Our journal is a true example of this. �anks to its constant growth, it plays an essential role stimulating health profes-
sionals to conduct studies and publish manuscripts of high scienti�c quality. �ese manuscripts are read by colleagues 
all accros the world. RACI English edition is very popular too, as well as its Twitter account, which is why it is very 
important to keep and support our journal as it heads into the future.
In this sense, we also believe that spreading contents to colleagues and the interventional cardiology community alike is 
essential, which is why we are working to optimize the tools we currently have. Soon we´ll have new means of commu-
nication available specially through social media.
�is year, our new CACI Commission including colleagues who wish to keep looking for new roads to improve the 
routine daily practice of all the colleagues will be presenting new and important advances in our 32nd National Congress 
that will be held next December 2-4 at Termas de Río Hondo, Santiago del Estero, Argentina. We hope many of you 
will attend to keep promoting on-site events and enjoying scienti�c social events as it has always been the goal of our 
congresses.
All of us make our college what it is. And each one of us contributes di�erently to it. We should never forget where we 
came from and where we’re heading to. �at iss why, I believe, we should all have a “proud feeling of belonging”.
Best wishes

Dr. Martín Cisneros, MD
President of CACI
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signed by all authors (see model in website)with the name of the 
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contents of the manuscript have never been published before.
�ose appearing as authors of the article need to have contri-
buted to the study or writing of the manuscript and will be 
liable for the content published.
A maximum of eight (8) authors shall be allowed in each pa-
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clinical studies. Requisites: a) general text, up to 5000 words 
including references; b) abstract, up to 250 words; c) ta-
bles + figures, up to 8; d) authors, up to 10.

Brief communications
The studies published under this section follow the same 
criteria established for original articles, but do not have 
enough patients to be considered as such.

Review articles
These are articles on relevant issues on the specialty re-
quested by the Editorial Committee to renown authors 
(whether foreign or domestic). They can be written by 
different types of doctors (no more than 3 different au-
thors). Requisites: the same ones established for the pu-
blication of original articles.

Continuing medical education
These are articles on the rational and protocolized ma-
nagement of the different circumstances that can occur 
in the routine clinical practice. They are reviewed and 
agreed previously with subject matter experts and in-
clude a f low charton the diagnostic and therapeutic ma-
nagement of the disease. The following requisites have 
been established by the Editorial Committee. Requisi-
tes: a) general text, up to 2500 words excluding the re-
ferences; b) abstract, up to 150 words; c) tables + figu-
res,up to 6; d) references, up to 20; e) authors, up to 4.

Clinical case
This is the description of a clinical case of unusual cha-
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gement, and final resolution. It needs to include a brief 
reference search. Requisites: a) general text, up 1200 
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publication. They will need to be followed by an expla-
natory text and a brief summary of the clinical history. 
Requisites: a) general text, up to 300 words; b) 2 origi-
nal figures only; c) references, up to 3; d) authors, up 
to 5.

Research protocols
The publication of research protocols—preferably mul-
ticenter—will be accepted and published by the journal 

as special articles as long as these protocols do not inclu-
de the study partial or total results.

Editorials
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Letters to the editor
This is an opinion on an article published in the last is-
sue of the journal that requires the arbitrage of the mem-
bers of the Editorial Committee. Requisites: a) text, up 
to 250 words; b) one table and/or figure can be publi-
shed; c) references, up to 5. Only letters submitted wi-
thin a month following the print edition of the issue of 
the journal where the original article was published will 
be accepted.
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Microsoft® Word text processor and saved under the *.doc 
file extension. The size of the page will be A4 or letter 
with double-spacing, 25 mm margins, fully justified text, 
and 12-point Times New Roman or Arial font. Pages will 
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Results, and Discussion (see the ICMJE Publication Gui-
delines). Also, it will include Title, Abstract, Conflicts of 
Interest, and References. At the end of each original arti-
cle, before the references, it should be done as a Table of 
the relevant points of the work that will be called Sum-
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study together with a supplementary appendix when ne-
cessary should be added.
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clinical, hematologic, and chemical parameters will 
be expressed in units of measure from the metric sys-
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these abbreviations are used they will be preceded by 
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Tables must be presented in individual sheets and they 
need to be numbered consecutively with Arabic numbers 
(0, 1, 2, etc.) according to the order in which they were 
quoted in the text with a short title for each and every one 
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Figures need to be submitted in TIFF, PSD or JPEG for-
mat and each �gure will be submitted in a separate �le with 
a resolution of 300 dpi in its �nal format. Each of them will 
be numbered consecutively together with the explanatory 
legend in a separate �le. �e normal size of the photogra-
phs will be 127 mm x 173 mm. Titles and detailed expla-
nations will be included in the text of the legend, not the 
illustration.
References will be numbered consecutively with Arabic 
numbers between brackets. All of the authors will be in-
cluded if they are six of them or fewer; if there are more 
authors involved, the third one will be followed by the 
expression «, et al.». The titles of the journals will be 
shortened based on the style used in Index Medicus. 
These are a few examples: 

1.  Registro de Procedimientos Diagnósticos y Terapéu-
ticos efectuados durante el período 2006-2007. Co-
legio Argentino de Cardioangiólogos Intervencionis-
tas (CACI). Disponible en http://www.caci.org.ar/ad-
dons/3/158.pdf. consultado el 01/01/2009.(Página 
Web.)

2.  Magid DJ, Wang Y, McNamara RL, et al. Relationship be-
tween time of day, day of week, timeliness of reperfusion, and 
in-hospital mortality for patients with acute ST-segment ele-
vation myocardial infarction. JAMA 2005;294:803-812. 
(Revistas en inglés.)

3.  Aros F, Cuñat J, Marrugat J, et al. Tratamiento del infar-
to agudo de miocardio en España en el año 2000. El estudio 
PRIAMHO II. Rev Esp Cardiol 2003;62:1165-1173. (Re-
vistas en español).
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