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A B S T R A C T

Introduction and objectives: The Working Group on Cardiac Catheterization and Interventional Cardiology

presents its annual report on the activity data for 2016.

Methods: All Spanish hospitals with catheterization laboratories were invited to voluntarily contribute

their activity data. The information was collected online and was analyzed mainly by an independent

company.

Results: In 2016, 106 centers participated in the national registry; 80 of these centers are public. A total

of 154 362 diagnostic studies were carried out, of which 135 332 were coronary angiograms. These

figures are 14% higher than in previous years. The Spanish average of total diagnostic procedures per

million population was 3322 (3.127 in 2015). The number of coronary interventional procedures was 7%

higher than in the previous year: 68 695 (67 671 in 2015) and, although multivessel treatment decreased

by 3%, unprotected left main trunk treatment increased by 9.4%. A total of 104 628 stents were

implanted, of which 88 344 (84.4%) were drug-eluting stents (10% higher than in 2015) and 1610

were bioresorbable scaffolds. A total of 20 588 interventional procedures were performed in the acute

myocardial infarction setting (10% increase), of which 83.7% were primary angioplasties. The radial

approach was used in 74.2% of the diagnostic procedures, similar to the previous year, and in 82.6% of

interventional procedures (7% increase). The number of transcatheter aortic valve implantations

continued to increase (28% increase, n = 2026), as did the number of percutaneous mitral valve repair

procedures (MitraClip) (45% increase, n = 232) and left atrial appendage closures (48.5% increase, n = 496).

Conclusions: The number of diagnostic and therapeutic procedures in acute myocardial infarction

increased in 2016. The use of the radial approach and drug-eluting stents also increased in therapeutic

procedures. The growing trend observed in previous years continued for the use of transcatheter aortic

prosthesis, the MitraClip device, and left atrial appendage closure.
�C 2017 Published by Elsevier España, S.L.U. on behalf of Sociedad Española de Cardiologı́a.
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R E S U M E N

Introducción y objetivos: La Sección de Hemodinámica y Cardiologı́a Intervencionista presenta su informe

anual con los datos del registro de actividad correspondiente a 2016.

Métodos: Todos los centros españoles con laboratorio de hemodinámica están invitados a aportar

voluntariamente sus datos de actividad. La información se introduce online y una empresa independiente

analiza la mayor parte.

Resultados: En 2016 han participado en el registro nacional 106 centros, de los cuales 80 son públicos. Se

realizaron 154.362 estudios diagnósticos; de ellos, 135.332 son coronariografı́as, un 14% más que años
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INTRODUCTION

As in each year since 1990,1–25 the Working Group on Cardiac

Catheterization and Interventional Cardiology has collected data

on the activity of Spanish cardiac catheterization laboratories. Thus

far, data have been voluntarily contributed without audit via an

online database to facilitate participation. For the second year

running, the website was managed by a specific company, which

also made a number of modifications to the database. These

changes mainly involved variables related to structural catheteri-

zation, due to the continual growth being experienced by this field,

and the incorporation of treatment times for ST-segment elevation

acute myocardial infarction (STEMI), such as the door-to-balloon

time and the first medical contact-to-balloon time, due to the

progressive expansion of the Infarction Code Program in the

various autonomous communities. An independent company

handled the data analysis, and preliminary data were presented

at the annual meeting of the Working Group, which took place on

June 8 and 9 in Cadiz, Spain.

An annual national registry is hugely important because it allows

yearly evaluation, both overall and by autonomous community, of

not only activity, but also improvements in the management

of clinical processes and the implementation of health care

networks, such as the Infarction Code Program. In addition, the

results can be compared with those of the rest of Europe.

As discussed below, 2016 saw increased activity in both

coronary interventions and structural heart disease, with a greater

number of interventions for STEMI and valvular heart disease. This

article represents the 26th report on interventional activity in

Spain and collects activity from both public and private centers.

METHODS

Data were collected on the diagnostic and interventional

cardiac activity of most Spanish hospitals. Data were provided

voluntarily and without audit. If anomalous data were seen or data

that deviated from the trend observed in a hospital in recent years,

the center in question was contacted to reassess the data. Data

were collected via a standard electronic questionnaire that could be

accessed, completed, and consulted through the website of the

Working Group on Cardiac Catheterization and Interventional

Cardiology of the Spanish Society of Cardiology26. The Tride company

analyzed the data obtained. The Steering Committee of the Working

Group compared the data with those obtained in previous years.

The results are published in this article, but a preliminary draft

was presented as a slideshow at the Working Group’s annual meeting.

As in previous years, the population-based calculations for both

Spain and each autonomous community were based on the

population estimates of the Spanish National Institute of Statistics

until July 1, 2016.27 The Spanish population was estimated to have

decreased to 46 468 102 inhabitants (Figure 1). As in recent years,

the number of procedures per million population for the country as

a whole was calculated using the total population.

RESULTS

Infrastructure and Resources

A total of 106 hospitals performing interventional procedures in

adults participated in this registry; most (n = 80) were public

centers (Appendix). There were 218 catheterization laboratories:

139 (63.7%) were exclusively for cardiac catheterization, 55 (25.2%)

had shared activity, and 24 (11%) were hybrid rooms.

The hospitals reported 698 staff physicians performing

interventional procedures in 2016 (443 of them accredited) and

80 fellows in training. In addition, there were 640 registered nurses

and 83 radiology technicians.

Diagnostic Procedures

In 2016, 154 362 diagnostic studies were performed; 135 332

(88%) of these procedures were coronary angiograms. These figures

represent increases of 5.8% and 5.2% over the previous year,

respectively. A total of 11 119 diagnostic studies (7.2%) were

performed in patients with valvular heart disease. The changes over

time in diagnostic activity are shown in Figure 2. The number of

diagnostic procedures performed using the radial approach increased

slightly in 2016, from 107 226 (73.5%) in 2015 to 115 504 (74.2%).

The average number of diagnostic studies was 3332 procedures

per million population in Spain, a slight increase from the trend

seen in previous years (3127 in 2015). The average number of total

coronary angiograms per million population in Spain was 2912

(2746 en 2015). Finally, regarding diagnostic activity per center,

anteriores. La media española de diagnósticos totales por millón de habitantes fue de 3.322 (3.127 en

2015). El número de procedimientos intervencionistas coronarios fue un 7% superior al del año anterior:

68.695 (67.671 en 2015) y, aunque se registró una disminución en el tratamiento de la enfermedad

multivaso del 3%, hubo un incremento del intervencionismo del tronco no protegido del 9,4%. Se

implantaron en total 104.628 stents, entre ellos 88.344 farmacoactivos (el 84,4%, un 10% más que el año

anterior) y 1.610 plataformas reabsorbibles. Se realizaron en total 20.588 procedimientos intervencio-

nistas en el infarto agudo de miocardio (un crecimiento del 10% respecto a 2015), de los que el 83,7%

fueron angioplastias primarias. Se utilizó el acceso radial en el 74,2% de los procedimientos diagnósticos,

muy similar al año anterior, y el 82,6% de los intervencionistas (un 7% superior). El número de implantes

transcatéter de prótesis valvular aórtica continúa incrementándose (aumento del 28%, n = 2.026), al

igual que el número de procedimientos de reparación percutánea de la válvula mitral (MitraClip) (45%,

n = 232) y cierres de orejuela: 496, lo que supone un incremento del 48,5% respecto a 2015.

Conclusiones: En el año 2016 se registra un incremento de los procedimientos diagnósticos y

terapéuticos en el seno del infarto. Sigue incrementándose el uso de abordaje radial y stents

farmacoactivos en los procedimientos terapéuticos. El implante transcatéter de prótesis aórtica, la

reparación con MitraClip y el cierre de orejuela izquierda continúan con el aumento progresivo

observado en años anteriores.
�C 2017 Publicado por Elsevier España, S.L.U. en nombre de Sociedad Española de Cardiologı́a.
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PCI: percutaneous coronary intervention

STEMI: ST-segment elevation myocardial infarction

A.M. Serrador Frutos et al. / Rev Esp Cardiol. 2017;70(12):1110–1120 1111



67 hospitals performed more than 1000 diagnostic studies (64 in

2015) and 20 performed more than 2000 (17 in 2015). The average

number of diagnostic procedures per hospital was 1456 (1388 in

2015). The numbers of total diagnostic studies per million

population by autonomous community are shown in Figure 3.

The number of myocardial biopsies slightly increased from that in

2015 (1652) to 1682.

Finally, as in previous years, the trend in the use of

intracoronary diagnostic techniques continued, with a predomi-

nance of the pressure guidewire as first-line treatment, with an

increase of 3.5% in 2016. The use of optical coherence tomography

also increased (by 4.9%). In contrast to 2015, the decrease seen in

previous years in the use of intracoronary ultrasound seems to

have stopped this year and there was even a slight increase (of

1.6%) (Figure 4).

Percutaneous Coronary Interventions

In 2016, 68 695 percutaneous coronary interventions (PCIs)

were performed, more than in 2015 (67 671). The percentage of

complex procedures such as PCI for lesions of the left main vessel

was also higher than in the previous year (3439; 12.5% higher) and

was 70.8% for the unprotected left main trunk. However, treatment

of multivessel disease decreased slightly to 16 477 cases,

representing 24% of the total (27% in 2015). In contrast, the

number of chronic total occlusions treated was 3191 (4.6% of all

PCIs), more than in the previous year. A total of 7171 bifurcations

were treated (10.4% of all PCIs). The changes over time in PCI are

shown in Figure 5. The PCI to coronary angiography ratio was 0.5.

As with diagnostic procedures, the use of radial access in PCIs

increased to 82.6% (76.1% in 2015). The changes over time in the

use of the radial approach in both diagnostic and therapeutic

procedures are shown in Figure 6.

Adjuvant drug therapy other than unfractionated heparin was

uncommon and is decreasing (to 7.7%; 12.6% in 2015). Abciximab

was used in 6.1% of procedures (7.6% in 2015), whereas eptifibatide

and tirofiban were used in less than 1%. Bivalirudin was used in

1.2% of PCIs (2.4% in 2015). The average number of PCIs per million

population in Spain was 1478 (1466 in 2015). The numbers of PCIs

by autonomous community are shown in Figure 7. In 2016, there

was a decrease in the number of communities below the Spanish

average: 6 communities in 2016 vs 8 in 2015.

Regarding the distribution per hospital, 22 centers performed

more than 1000 PCIs in 2016 (2 less than in 2015), 48 centers

between 500 and 1000, and 24 centers less than 250. Data on the

immediate clinical outcome variables in PCI were reported for 73%

of cases (74% in 2015). In 2016, 98.6% of procedures were

successfully performed and without complications; procedures

with severe complications (infarction, need for urgent surgery, or

death) comprised 1.1%, and intraprocedural death occurred in 0.3%.

Stents

The number of stents implanted increased in 2016, reaching

104 628, whereas 98 043 were implanted in 2015. The stent to

patient ratio was 1.6 (1.4 in 2015, 1.5 in 2014, and 1.6 in 2010). The

use of drug-eluting stents increased in absolute terms by 10% in

2016, from 75.6% (74 684) in 2015 to 84.4% (88 344) in 2016. When

the use of drug-eluting stents by autonomous community was

analyzed, there was an increase in most regions and a large number

of communities surpassed the Spanish average (Figure 8).

Spain, 46 468 102 (1 July 1, 2016) 

Andalusia: 8  41 1 205

Aragon: 1  317  60 1

Principality of Asturias: 1 037 60 1

Balearic Islands: 1 144 396

Canary Islands: 2 144 648

Cantabria: 581 769

Castile and León: 2 455 666

Castile-La-Mancha: 2 044 853

Catalonia: 7 412 94

Valencian Community: 4 934 032

Extremadura: 1 082 06 3

Galicia: 2 714 084

Community of Madrid: 6 442 356

Region of Murcia: 1 469 596

Chartered Community of Navarre: 638 027

Basque Country: 2 166 230

La Rioja: 312 641

Autonomous City of Ceuta: 84 785

Autonomous City of Melilla: 84 91

Figure 1. Population of Spain on 1 July 2016. Source: Spanish National Institute of Statistics.27
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Figure 2. Changes in the numbers of diagnostic studies performed since 2010.
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The prevalence of direct stent implantation was 24.9%,

somewhat lower than that of 2015 (38.4%). There were 1610 bio-

degradable device procedures (1.5% of all stent procedures), far

fewer than in the previous year (2685 or 3.9%). There was also a

decrease in the number of procedures using bifurcation stents

(240; 0.2% of the total), self-expanding stents (80; 0.1%), and

polymer-free stents (3368; 3.2%) vs 2015 (294 [0.4%], 164 [0.2%],

and 3395 [5.0%]), respectively.

Other Devices and Procedures Used in Percutaneous Coronary
Intervention

The reported use of other devices such as rotational atherectomy

decreased in 2016 after being stable in previous years, with

1171 cases (1262 in 2015, 1251 in 2014, and 1254 in 2013). The use

of special balloons such as cutting balloons slightly increased to

2446 (2285 in 2015). There was also another increase in the use of

scoring balloons: 980 in 2014, 1174 in 2015, and 1520 in 2016. In

addition, there was increased use of drug-coated balloons: 2575 in

2016 vs 2357 in 2015. The use of thrombectomy catheters decreased

again: 8235 devices in 2016 vs 8813 in 2015 and 8981 in 2014.

However, the number of distal embolic protection devices stabilized

this year, with 128 procedures (132 in 2015 and 305 in 2014).

Percutaneous Coronary Interventions in Acute Myocardial
Infarction

The number of interventions in AMI considerably increased in

2016, by 10.5% (to 20 588 from 18 418 in 2015). Most of these

procedures were primary angioplasties, with an increase of 9% vs

the previous year to 16 554 (83.7%). Rescue PCIs numbered 988

(954 in 2015). The number of immediate PCIs after pharmacoinva-

sive reperfusion (< 3 hours after administration of thrombolysis and

a glycoprotein IIb/IIIa platelet antagonist) doubled in 2016 (558 in

2016 vs 258 in 2015) and delayed or elective PCI after thrombolysis

(3-24 hours) slightly increased (to 1678 vs 1330 in 2015). These

figures are probably due to implementation of the Infarction Code

Program in some autonomous communities. Primary PCIs repre-

sented 24.1% of all angioplasties and 83.7% of all PCIs in STEMI.

The average number of primary PCIs per million population in

Spain was 356 (337 in 2015, 131 in 2014, and 299 in 2013). In

general, the number of primary PCIs by autonomous community
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(Figure 9) showed an overall increase vs 2015. This increase was

slightly more marked in the Principality of Asturias, La Rioja,

Cantabria, and Castile and León. Five communities were below the

national average, 1 more than in 2015. However, there may be a bias

because some hospitals may not have included their data; these

figures should thus be taken with caution. In 2016, 28 centers

performed more than 300 primary PCIs per year (8 centers more than

in 2015), whereas 25 centers performed less than 50 (2 less than in

2015) (Figure 10). Regarding primary PCIs, 57 hospitals reported their

data to the registry on door-to-balloon time and 54 hospitals

provided the first medical contact-to-balloon time, with medians

[interquartile range] of 42 [28-66] and 93 [66-113] minutes,

respectively (Figure 11). Door-to-balloon time was less than

90 minutes in 45 of the hospitals (79%) reporting this information.

Figure 12 shows the door-to-balloon times by autonomous

community while Figure 13 shows the quartile distributions of the

first medical contact-to-balloon time by autonomous community.

Each quartile represents the number of hospitals per autonomous

community that reported the corresponding datum.

Percutaneous Coronary Intervention in Structural
Heart Disease

The number of mitral valvuloplasties (233) was largely

unchanged this year (235 in 2015 and 256 in 2014). The technique

was successful in 226 cases (97%), failed without complications in

7 (3%), and had acute complications in another 7 (3%), which

consisted of 7 cases of severe mitral regurgitation; there were no

cases of cardiac tamponade, stroke, or death.

In contrast, the number of isolated aortic valvuloplasties,

namely those not related to transcatheter aortic valve implanta-

tion, stabilized at 231 in 2016 (240 in 2015, 229 in 2014, and

201 in 2013). The procedures were successful in 228 patients

(98.7%) and 3 cases with complications (1.29%) were reported, all

in patients with severe aortic regurgitation. No deaths were

reported.

The number of transcatheter aortic valve implantation proce-

dures markedly increased (27.7%), with 2026 implantations in

2016 (1586 in 2015, 1324 in 2014, and 1041 in 2013). Of the
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106 participating hospitals, 66 reported the availability of onsite

cardiac surgery. Most valves were implanted in patients with

contraindication for surgery or with high surgical risk (63.3% in

2016 vs 73.2% in 2015). However, 17.5% were implanted in patients

with intermediate risk; the other patients were not specified. The

transfemoral approach was the most widely used, in 1353 proce-

dures (94.5%), followed by the transapical approach, used in

77 procedures (3.8%). Regarding the in-hospital results (reported

for 74% of cases), procedural success without any type of

major complication was achieved in 74%, less than in 2015

(81.3%). Major complications (AMI, stroke, need for surgery, or

vascular complications) were reported in 110 cases (5.4%). Eight

patients (0.4%) converted to urgent (< 12 hours) nonelective

surgery. The reasons for conversion were 3 aorta ruptures, 1 left

ventricular perforation, 1 coronary occlusion, and 3 embolizations

of the prosthesis to the ventricle. A permanent pacemaker was

needed in 224 patients (12%; 10.9% in 2015). In-hospital mortality

markedly decreased from 3.2% in 2015 to 0.8% (16 cases) in 2016.

The most frequently used prosthesis was the expandable balloon

(Edwards; 1016 devices [50.1%] vs 829 [54%] in 2015), closely

followed by the self-expanding valve (CoreValve; 835 valves

[41.2%] vs 653 valves [41.2%] in 2015); 62 mechanically expand-

able prostheses (Lotus) were implanted. The remainder were other

types, such as the Accurate Neo. Transcatheter mitral valve

implantation was performed in 8 patients and transcatheter mitral

valve-in-ring implantation in 4 patients. There were 2 cases of

984
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transcatheter tricuspid valve implantation (valve-in-valve). Aortic

valve-in-valve implantations occurred in 62 patients vs 37 in 2015.

Regarding paravalvular leaks, there was a stabilization in the

treatment of aortic leaks—49 in 2016 (50 in 2015 and 127 in 2014)—

and an increase in the treatment of mitral leaks—138 in 2016 (112 in

2015 and 168 in 2014). In general, procedural success was achieved

in 155 cases (83%) and there were no major complications.

There were 496 atrial appendage closures (334 in 2015); of

these, 381 were performed with a disk-and-lobe device (Amplatzer

Cardiac Plug/Amulet) and 101 with a 1-piece device (Watchman);

14 other devices (eg, Lambre) were used. Major complications

(tamponade, embolization, or death) were observed in 23 patients.

In 2016, 232 transcatheter mitral valve repair procedures

(MitraClip) were performed, vs 160 in 2015, with a total of

340 clips (mean number of clips per procedure, 1.47). The most

common cause of mitral regurgitation was functional

(109 [74.5%]), followed by organic (23 cases [17.7%]). Implantation

success was achieved in 225 cases (97%) and there were no deaths.

There were 67 septal ablation procedures (79 in 2015),

42 percutaneous stem cell administration procedures (75 in

2015), 47 endovascular aortic repair procedures (46 in 2015), and

33 renal denervation procedures (50 in 2015).

Percutaneous Coronary Intervention in Adult Congenital

Heart Disease

The number of atrial septal defect closures decreased from

313 in 2015 and 292 in 2014 to 271 in 2016. There was 1 case of

tamponade, 1 case of device embolization, and 2 major complica-

tions (death or stroke). Similarly, the number of patent foramen

ovale closures decreased to 201 (217 in 2015 and 1176 in 2014)

and there were 4 cases of device implantation failure with 1 major

complication (death or stroke). There were 37 patent ductus

arteriosus closures without complications (25 in 2015) and

21 ventricular septal defect closures (15 in 2015) with 3 cases

with complications. Twenty-nine pulmonary valvuloplasty proce-

dures were performed (33 in 2015), with an 82% success rate. A

pulmonary valve was implanted in 31 adults (18 in 2015)—21

Melody valves and 10 Edwards valve—, with an 87% success rate

(27 patients). Percutaneous stent implantation for aortic coarcta-

tion in adults was performed in 44 patients (59 in 2015).

DISCUSSION

The registry for 2016 showed an increased number of both

diagnostic studies and hospitals performing more than 1000 coro-

nary angiograms per year. In total, 25% of diagnostic and

therapeutic procedures were performed in patients older than

74 years. Use of the radial access approach continued to increase

compared with previous years in both diagnostic and therapeutic

procedures and particularly in STEMI and primary angioplasty.
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This finding is notable because radial access improves mortality by

reducing the risk of puncture site bleeding and complications.28

As in previous years, the guidewire was the most widely used

intracoronary diagnostic technique, with a slight increase in 2016.

Intracoronary ultrasound was the second most used technique,

and 2016 was the first year to not show a decrease in its use.

The total number of therapeutic procedures increased vs 2015,

mainly due to a higher number of primary angioplasties in AMI,

which probably reflects greater adherence of the autonomous

communities to the Infarction Code Program. Primary PCI repre-

sented 87% of interventional procedures in STEMI. In addition, the

proportion of elderly patients undergoing primary angioplasty is

growing, with more delayed presentation and a high prevalence of

adverse factors. The use of radial access, bivalirudin, drug-eluting

stents, and complete revascularization before discharge were

identified as protective factors in a recent registry.29

Additionally, there were a greater number of complex

procedures, with an increase in unprotected left main trunk

treatment. In line with the larger number of cases, there was an

increase in the number of stents and progressive growth in the

percentage of drug-eluting stents, with almost 10% more in 2016.

The use of adjuvant techniques and devices in catheterization

procedures, such as rotational atherectomy and thrombus extrac-

tion, has stabilized. Direct stent implantation decreased by 14%

and there was a notable increase in the use of special balloons

(eg, cutting balloons, scoring balloons). Regarding structural
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interventional cardiology, there were fewer atrial septal defect and

patent foramen ovale closures. The number of atrial appendage

closures continued to increase, with the same clinical indication:

high bleeding risk or contraindication to anticoagulation.30,31 There

was another increase in the number of transcatheter aortic valve

implantations; a development for 2016 involved expansion of the

clinical indication to include patients with intermediate surgical

risk, in agreement with the results of studies performed in this type

of patient and the reduced relative risk of 2-year death from any

cause (13%) in patients treated with transcatheter aortic valve

implantation vs those treated with surgery.32 There was another

increase in MitraClip treatment of severe mitral regurgitation, with

growth of 45% vs 2015. This finding is in line with the good results of

various studies, including a Spanish registry33 and a recent meta-

analysis34 showing that the MitraClip is effective in patients with

heart failure due to functional mitral regurgitation and with high

surgical risk, with a low incidence of death and adverse effects, as

well as improved functional capacity and cardiac remodeling.

Another development in the current registry is the inclusion of

response times for acute infarction. The median first medical

contact-to-balloon time was 93 [66-113] minutes. Randomized

clinical trials have shown that primary PCI provides a better result

than thrombolysis and that early prehospital thrombolysis

achieves equally favorable results as primary PCI.35 Based on

these data, the current clinical practice guidelines36 recommend

primary PCI when the time from first medical contact to balloon

use is less than 90 minutes. Evaluation of health care quality is

important.37 When these time cutoffs are exceeded, patients

should be treated with thrombolysis, preferably prehospital,

except when contraindicated.

CONCLUSIONS

The Spanish Cardiac Catheterization and Coronary Intervention

Registry data for 2016 show another increase in the number of

diagnostic and therapeutic procedures, as well as the use of the

radial approach. There was also growth in the number of primary

angioplasties, drug-eluting stents, and structural heart disease

procedures, mainly transcatheter aortic valve implantations,

transcatheter mitral valve repair procedures (MitraClip), and

appendage closure.
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APPENDIX. HOSPITALS PARTICIPATING IN THE REGISTRY

Public hospitals Private hospitals

Andalusia Complejo Hospitalario Torrecárdenas Hospital Vithas Virgen del Mar

Hospital Universitario Puerto Real Hospital Estepona

Hospital Jerez de la Frontera

Hospital Universitario Puerta del Mar

Hospital Universitario Reina Sofı́a

Hospital Universitario Virgen de las Nieves

Hospital Universitario Juan Ramón Jiménez

Complejo Hospitalario de Jaén

Hospital Regional Universitario de Málaga Carlos Haya

Hospital Clı́nico Universitario Virgen de la Victoria

Hospital Costa del Sol

Hospital Universitario Virgen del Rocı́o

Hospital Universitario de Valme

Hospital Universitario Virgen Macarena

Aragon Hospital Clı́nico Universitario Lozano Blesa

Hospital Universitario Miguel Servet

Principality of Asturias Hospital Universitario Central de Asturias Centro Médico de Asturias

Hospital de Cabueñes

Cantabria Hospital Universitario Marqués de Valdecilla

Castile and León Hospital Clı́nico Universitario de Salamanca Hospital Recoletas Campo Grande

Hospital Universitario de Burgos (General Yagüe)

Hospital Clı́nico Universitario de Valladolid

Hospital de León

Castile-La-Mancha Complejo Hospitalario Universitario de Albacete

Hospital General Universitario de Ciudad Real

Hospital Universitario de Guadalajara

Complejo Hospitalario Virgen de la Salud

Catalonia Hospital Universitario Mútua de Terrassa Hospital General de Cataluña

Hospital del Mar Hospital Quirónsalud Barcelona

Hospital Universitario Vall d’Hebron Hospital Universitario Quirón Dexeus

Corporació Sanitària Parc Taulı́ Centro Cardiovascular San Jordi

Hospital Universitari Germans Trias i Pujol

Hospital Universitari de Bellvitge

Hospital de la Santa Creu i Sant Pau

Hospital Universitari Clı́nic i Provincial

Hospital Universitario Dr. Josep Trueta

Hospital Universitario Arnau de Vilanova

Hospital Universitario Joan XXIII
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APPENDIX. HOSPITALS PARTICIPATING IN THE REGISTRY (Continued )

Public hospitals Private hospitals

Valencian Community Hospital de Torrevieja/Elche-Vinalopó Hospital Clı́nica Benidorm

Hospital Universitario San Juan de Alicante Hospital IMED Levante

Hospital General Universitario de Elche Hospital Vithas Perpetuo Socorro Internacional

Hospital General Universitario de Alicante

Hospital General Universitario de Castellón

Hospital General Universitario de Valencia

Hospital Universitario de la Ribera

Hospital Universitario La Fe

Hospital Clı́nico Universitario de Valencia

Hospital de Manises

Hospital Universitario Dr. Peset

Extremadura Hospital Universitario Infanta Cristina

Hospital San Pedro de Alcántara

Hospital de Mérida

Galicia Complejo Hospitalario Universitario de Santiago Hospital San Rafael

Complexo Hospitalario Universitario de A Coruña

Hospital Universitario Lucus Augusti

Complejo Hospitalario Universitario de Vigo-Álvaro Cunqueiro

Balearic Islands Hospital Universitario Son Espases Hospital Juaneda Miramar

Clı́nica Rotger

Clı́nica Quirónsalud Palmaplanas

Canary Islands Hospital Universitario Insular Hospiten Rambla y Sur

Hospital Universitario Dr. Negrı́n

Complejo Nuestra Señora de Candelaria

Hospital Universitario de Canarias

Community of Madrid Hospital General Universitario Gregorio Marañón Hospital Universitario Sanitas La Zarzuela

Hospital Universitario Ramón y Cajal Hospital Vithas Nuestra Señora de América

Hospital de La Princesa Hospital La Milagrosa

Hospital Central de la Defensa Gómez Ulla Hospital Universitario Sanitas La Moraleja

Hospital Universitario 12 de Octubre Hospital Universitario Moncloa

Fundación Jiménez Dı́az Hospital Monteprı́ncipe

Hospital General de Villalba

Hospital Universitario Puerta de Hierro

Hospital Universitario de Torrejón

Hospital Universitario Fundación Alcorcón

Hospital Clı́nico San Carlos

Hospital Universitario La Paz

Region of Murcia Hospital Universitario Virgen de la Arrixaca Hospital Quirónsalud Murcia

Hospital Virgen de la Vega

Chartered Community of Navarre Hospital de Navarra Clı́nica Universidad de Navarra

Basque Country Hospital Universitario Txagorritxu Policlı́nica Guipúzcoa

Hospital de Galdakao-Usansolo

Hospital de Cruces

Hospital de Basurto

La Rioja Complejo de Salud San Millán-Hospital San Pedro
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logı́a Intervencionista. XVIII Informe Oficial de la Sección de Hemodinámica y
Cardiologı́a Intervencionista de la Sociedad Española de Cardiologı́a (1990-2008).
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Rev Esp Cardiol. 2010;63:1304–1316.
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30. López Mı́nguez JR, Asensio JM, Gragera JE, et al. Two-year clinical outcome from the
Iberian registry patients after left atrial appendage closure. Heart. 2015;101:877–883.

31. Freixa X, Abualsaud A, Chan J, et al. Left atrial appendage occlusion: initial
experience with the AmplatzerTM AmuletTM. Int J Cardiol. 2014;174:492–496.

32. Siontis GC, Praz F, Pilgrim T, et al. Transcatheter aortic valve implantation vs.
surgical aortic valve replacement for treatment of severe aortic stenosis: a meta-
analysis of randomized trials. Eur Heart J. 2016;37:3503–3512.

33. Carrasco-Chinchilla F, Arzamendi D, Romero M, et al. Initial experience of percu-
taneous treatment of mitral regurgitation with MitraClip therapy in Spain. Rev Esp
Cardiol. 2014;67:1007–1012.

34. D’Ascenzo F, Moretti C, Marra WG, et al. Meta-analysis of the usefulness of
MitraClip in patients with functional mitral regurgitation. Am J Cardiol.
2015;116:325–331.

35. Sinnaeve PR, Armstrong PW, Gershlick AHF, et al. ST-segment-elevation myocardial
infarction patients randomized to a pharmaco-invasive strategy or primary percu-
taneous coronary intervention: STrategic Reperfusion Early After Myocardial infarc-
tion (STREAM) 1-year mortality follow-up. Circulation. 2014;130:1139–1145.

36. The Task Force on Myocardial Revascularization of the European Society of
Cardiology (ESC) and the European Association for Cardio-Thoracic Surgery
(EACTS). 2014 ESC/EACTS Guidelines on myocardial revascularization. Eur Heart
J. 2014;35:2541-2619.
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