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Introduction and objectives. The purpose of this report 

is to present the results obtained with heart transplantation 

in Spain from the first use of this therapeutic modality in 

May 1984.

Methods. A descriptive analysis of all heart 

transplantations performed up to December 31, 2009 is 

presented.

Results. In total, 6048 transplants were carried out. 

The typical clinical profile of a Spanish heart transplant 

patient in 2009 was that of a 53-year-old male who had 

been diagnosed with nonrevascularizable ischemic 

heart disease and who had severely impaired ventricular 

function and a poor functional status. The implanted heart 

typically came from a donor who had died from a brain 

hemorrhage (mean age 37 years) and the average time 

on the waiting list was 106 days. Mean survival time has 

increased progressively over the years. Whereas for the 

whole time series, the probability of survival at 1, 5, 10 

and 15 years was 78%, 67%, 53% and 40%, respectively, 

for the past 5 years, the probability of survival at 1 and 5 

years was 85% and 73%, respectively. The most frequent 

cause of death was acute graft failure (17%), followed by 

infection (16%), the combination of graft vascular disease 

and sudden death (14%), tumor (12%) and acute rejection 

(8%).

Conclusions. The survival rates obtained in Spain with 

heart transplantation, especially in recent years, make 

the procedure the treatment of choice for patients who 

have irreversible heart failure and a poor functional status 

and for whom there are few other established medical or 

surgical options.
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Registro Español de Trasplante Cardiaco.  
XXI Informe Oficial de la Sección de 
Insuficiencia Cardiaca y Trasplante Cardiaco  
de la Sociedad Española de Cardiología  
(1984-2009)

Introducción y objetivos. El propósito de este artículo 

es presentar los resultados del trasplante cardiaco desde 

que se inició esta modalidad terapéutica en España en 

mayo de 1984.

Métodos. Se ha realizado un análisis descriptivo de 

todos los trasplantes cardiacos realizados hasta el 31 de 

diciembre de 2009.

Resultados. El número total de trasplantes fue de 

6.048. El perfil clínico medio del paciente que se tras-

plantó en España en 2009 fue el de un varón de 53 años, 

diagnosticado de cardiopatía isquémica no revasculari-

zable con depresión grave de la función ventricular y si-

tuación funcional avanzada, al que se implantó un cora-

zón procedente de un donante fallecido por hemorragia 

cerebral, con una media de edad de 37 años y un tiempo 

en lista de espera de 106 días. El tiempo medio de su-

pervivencia se ha incrementado con los años. Así, mien-

tras en el total de la serie la probabilidad de superviven-

cia tras 1, 5, 10 y 15 años es del 78, el 67, el 53 y el 40% 

respectivamente, en los últimos 5 años la probabilidad 

de supervivencia tras 1 y 5 años es del 85 y el 73% res-

pectivamente. La causa más frecuente de fallecimiento 

es el fallo agudo del injerto (17%), seguido de infección 
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centers send data to the Registry Director, who 
organizes the statistical methodology with the 
company contracted to perform the analysis. The 
Director is also responsible for organizing the audit 
of centers to verify data which is conducted by an 
independent external company that randomizes the 
centers and HTs, extracts a representative sample, 
and confirms the reliability of the data submitted.

In 2008, the Registry was presented to, and received 
the approval of, the Committee for Biomedical 
Research Ethics of the Hospital Universitario La 
Fe, Valencia. We are in the process of submitting 
the Registry to the Spanish Ministry of Health 
and Consumer Affairs to guarantee fulfillment of 
Spanish Data Protection Law 15/1999. 

Statistical Analysis 

Variables are presented as mean (SD). Data on 
survival are analyzed in Kaplan-Meier curves and 
compared using the log-rank test. A P value of <.05 
was considered significant. 

(16%), un combinado de enfermedad vascular del injerto 

y muerte súbita (14%), tumores (12%) y rechazo agudo 

(8%). 

Conclusiones. La supervivencia obtenida en Espa-

ña con el trasplante cardiaco, sobre todo en los últimos 

años, lo sitúa como el tratamiento de elección para car-

diopatías irreversibles en situación funcional avanzada y 

sin otras opciones médicas o quirúrgicas establecidas. 

Palabras clave: Trasplante cardiaco. Registro. Supervi-

vencia.

INTRODUCTION 

This article is the customary annual update 
analysis describing results of heart transplantation 
(HT) activity conducted in Spain between the 
first such procedure, performed in May 1984, and 
December 31, 2009.1-20

This Registry includes data on all HTs performed 
by teams at all centers in Spain (Annex 1). It is, 
therefore, an accurate account of the status of 
heart transplantation in the country. The report’s 
reliability is founded on the nationwide use of a 
single database constructed on mutually agreed 
principles, which standardizes variables and the 
possible responses. 

METHODS 

Patients and Centers 

Nineteen HT centers (Table 1) have supplied the 
Registry with data, although only 18 are currently 
active. 

In the 25 years that HT procedures have been 
performed in Spain, the total number of operations 
has reached 6048. Figure 1 presents the distribution 
of the number of HTs per year. Of these, 94% were 
isolated orthotopic transplants. Table 2 shows the 
distribution of transplants by procedure type. 

Design 

The database includes 175 clinical variables 
with data on recipients, donors, surgery, 
immunosuppression and follow-up. Each year, the 

ABBREVIATIONS

AGF: acute graft failure 
CH: cerebral hemorrhage 
HT: heart transplantation

TABLE 1. Spanish Heart Transplantation Registry 

(1984-2009). Centers Participating 

  1. Hospital de la Santa Creu i Sant Pau. Barcelona 

  2. Clínica Universitaria de Navarra. Pamplona 

  3. Clínica Puerta de Hierro. Madrid 

  4. Hospital Marqués de Valdecilla. Santander 

  5. Hospital Reina Sofía. Córdoba 

  6. Hospital Universitario La Fe. Valencia 

  7. Hospital Gregorio Marañón. Madrid 

  8. Fundación Jiménez Díaz. Madrid 

  9. Hospital Virgen del Rocío. Sevilla 

10. Hospital 12 de Octubre. Madrid 

11. Hospital Universitario de A Coruña. A Coruña 

12. Hospital de Bellvitge. Barcelona 

13. Hospital La Paz. Madrid 

14. Hospital Central de Asturias. Oviedo 

15. Hospital Clínic. Barcelona 

16. Hospital Virgen de la Arrixaca. Murcia 

17. Hospital Miguel Servet. Zaragoza 

18. Hospital Clínico. Valladolid 

19. Hospital Vall d’Hebron. Barcelona 

Listed in chronological order of initiating heart transplantation activity. 

TABLE 2. Spanish Heart Transplantation Registry 

(1984-2009). Procedure Types

De novo heart transplantations 5743 

Heart retransplantations 182 

Simultaneous transplantations 

 Heart-lung 69

 Heart-kidney 47

 Heart-liver 7

Total 6048
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shows the annual percentage of waiting list patients 
who received an HT, were removed from the list 
without receiving one, or died before receiving one. 

Mean waiting list time for recipients prior to 
undergoing HT in 2009 was 106 days. Figure 3 shows 
how this has evolved over the last 18 years. 

Cause of Death and Mean Donor Age 

Most HT donors die of cerebral hemorrhage. Mean 
donor age in 2009 was 37 years (Figures 4 and 5).

Urgent Transplantation 

The rate of indication for urgent transplantation 
in 2009 was 38%. Figure 6 shows the evolution of 
indication for urgent HT over the years. 

RESULTS 

Heart Transplant Recipient Profile 

In Spain, the profile of the average HT recipient is 
that of a 53-year-old man diagnosed with ischemic 
heart disease or idiopathic dilated cardiomyopathy 
and with blood group A or O. Table 3 shows the 
clinical profile of isolated HT recipients by age-
group; retransplantation recipients appear in a 
separate column. 

Waiting List Mortality and Days to Transplant 

In 2009, waiting list mortality was 7%. The 
percentage of patients excluded from transplantation 
after inclusion on the waiting list was 16%. Figure 2 
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Figure 1. Number of heart transplants per year.
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Figure 2. Patient outcomes following inclusion on the heart transplantation waiting list. 
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2005, it was 10% and since then it has increased by 
a mean 7%. 

When survival rate data for 2009 were added to 
those of previous years, we obtained 88% 1-month 
actuarial survival and 1-, 5-, 10-, and 15-year rates 
of 78%, 67%, 54% and 41%, respectively (Figure 
11). Survival by periods showed better results in the 
latter stages with survival rates at 1 and 5 years of 
85% and 73%, respectively (Figure 12).

Survival curves differed according to the etiology 
indicating HT (Figure 13). Degree of urgency 
influenced probability of survival (Figure 14).

Causes of Death 

The most frequent cause of death was early graft 
failure (17%), followed by infection (16%), combined 
graft vascular disease and sudden death (14%), 
tumors (12%) and acute rejection (8%) (Figure 15).

When causes of death are distributed by periods, 
differences can be seen at ≤30 days (acute graft 

Ventricular Assist Devices 

In recent years, the percentage of HT recipients 
receiving ventricular assist devices has increased, 
reaching 21% in the last 5 years. Distribution by 
periods and implanted device type are shown in 
Figure 7. 

Immunosuppression

In Spain, most HT recipients receive induced 
immunosuppression treatment. The drugs used and 
the distribution by periods appear in Figure 8. 

De novo maintenance immunosuppression 
treatment administered and changes made during HT 
recipients’ clinical course are shown in Figure 9. 

Survival 

Early mortality (death at ≤30 days post-
transplantation) was 18% in 2009 (Figure 10). In 

TABLE 3. Spanish Heart Transplantation Registry (1984-2009). Clinical Profile of Recipients 

 <16 years ≥16 years Retransplantation Recipients

Patients, n 262 5262 141

Men, % 63 82 79

Age, mean (SD), y 6 (6) 53 (12) 51 (14)

BMI 15.6 (4.8) 25.3 (3.9) 25.2 (4.6)

Baseline etiology, % IHD, 2 IHD, 35 GVD, 40

  iDCM, 34 iDCM, 29 AGF, 17

  VHD, 1 VHD, 9 ARe, 11

  CHD, 40 CHD, 1 Other, 22

  Other, 23 Other, 26 

Blood group   

 A 55 50 63

 B 6 8 7

 AB 5 5 3

 0 34 37 27

FC III-IV/IV 65 60 69

Creatinine >2 mg/dL 2 5 37

mPAP (mmHg) 28 (15) 30 (12) 26 (12)

PVR (WU) 2.9 (1.8) 2.4 (4.2) 1.8 (1.5)

Bilirrubin >2 mg/dL 30 17 33

GOT/GPT >2 mg/dL 21 26 29

ID diabetes mellitus 1 14 15

HBP 2 28 38

Hypercholesterolemia 3 37 43

Moderate-severe COPD 2 11 6

Previous HS 26 25 100

Treatment with inotropic drugs 67 33 58

Mechanical ventilation 32 10 34

Abbreviations AGF, acute graft failure; ARe, acute rejection; BMI, body mass index; CHD, congenital heart disease; COPD, chronic obstructive pulmonary disease; FC, New 
York Heart Association functional class; GOT (ASAT), aspartate aminotransferase; GPT (ALAT): alanine aminostransferase; GVD, graft vascular disease; HBP, high blood pres-
sure; HS, heart surgery; ID, insulin-dependent; iDCM, idiopathic dilated cardiomyopathy; IHD, ischemic heart disease; mPAP, mean pulmonary artery pressure; PVR, pulmo-
nary vascular resistances; VHD, valvular heart disease; WU, Wood units. 
Values are given as mean (SD) and percentage. 
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DISCUSSION 

With 25 years’ experience of HT in Spain, and over 
6000 transplants performed, we would say that this 

failure), 1-12 months (infection), and >1 year 
(tumors, the combination of sudden death with 
chronic rejection and infection). Figure 16 shows the 
distribution of causes of death by periods.
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An important advantage of the Spanish Heart 
Transplantation Registry is that it is compiled 
from a standardized database to which all Spanish 
Transplant Teams submit data. They update 
annually and send figures to the Registry Director 
for collation and submission to an independent 
statistics consultancy for analysis. We believe 

procedure can be offered to the population at large 
in the certainty that levels of knowledge, control, 
and survival are similar to or better than those of 
other countries in western Europe and around the 
world. Analysis of the Registry of the International 
Society for Heart and Lung Transplantation annual 
report demonstrates this clearly.21-24
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Barcelona, in 2006). The fact that, in Spain, centers 
are authorized to conduct HTs without adequate 
needs analysis is of great concern to the Transplant 
Teams because as the number of optimal donors has 
shown a clear downward trend, the HT/center ratio 
is falling, too. The fact that fewer HT procedures 
are being performed leads to under use of resources 
in hospitals equipped to conduct a great number of 
transplants, and to a longer learning process needed 
to achieve adequate results. The only tangible 
benefit for patients is the convenience of being able 
to undergo transplantation without having to travel 
far from home. 

In 2009, the number of HTs performed declined 
(274 in 2009 vs 292 in 2008). This is not particularly 
worrying as it fits the pattern of recent years. What 
is of greater concern is the progressive fall in the 

this method greatly enhances the reliability of our 
results and avoids errors of the kind so often found 
in nonstandardized databases. In 2007, we increased 
the number of variables analyzed for each patient 
to 175. In 2008, the Registry received the approval 
of the Biomedical Research Ethics Committee of the 
Hospital Universitario La Fe, Valencia. 

In the near future, the Registry will be submitted 
to the Spanish Ministry of Health and Consumer 
Affairs to give it legal coverage and ensure adequate 
protection of patient healthcare data. Furthermore, 
to attain improved quality and greater data 
reliability, we intend to continue with the audit of 
centers by independent external companies that 
guarantee maximum data validity. 

Currently, 18 HT centers are active (the most 
recent incorporation was Hospital Vall d’Hebron, 
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again because they die after being removed from 
the list. According to Spain’s national transplant 
organization, these accounted for some 8% of deaths 
in 2009.25 Consequently, in 2009 mortality among 
patients with advanced heart failure and waiting for 
a heart was 15%. 

The clinical profile of patients has not changed in 
recent years. We analyzed HT recipients in 3 groups 
(pediatric, adult and retransplantation) as each of 
these is indicated for transplant for very different 
clinical causes: pediatric patients are operated 

number of donors over the last 10 years. There is 
no single explanation for this reduction but it seems 
clear that the incidence of death from traumatic brain 
injury has decreased, whereas care of patients with 
multiple trauma in specialized units has improved. 

Waiting list time for patients to obtain a 
compatible organ was similar to that of the last 3 
years (2009, 106 days; 2008, 111; 2007, 103). In 2009, 
death while on the waiting list was 7%. However, 
we should add those patients removed from the list 
due to severe decompensations and not included 
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longer periods of ischemia) that entail a worse 
prognosis than programmed transplants. In 2009, 
the percentage of urgent HTs rose by 6% (38% in 
2009 vs 32% in 2008). The percentage of patients 
undergoing urgent HT varies from one geographical 
area to another and alters substantially from one 
year to the next. Why indication for urgent HT 
fluctuates like this is unclear and differences in 
geographical distribution are also difficult to explain, 
although low donor numbers and improved care of 
critical patients (ventricular assist device implants) 
increase opportunities for urgent HT. Indication for 

for congenital heart disease or idiopathic dilated 
cardiomyopathy; they have higher pulmonary 
resistances and present no cardiovascular risk factors. 
In contrast, patients undergoing retransplantation 
are usually indicated for graft vascular disease; they 
present greater organ deterioration and more risk 
factors. This may be a more accurate explanation 
for the bad prognosis of these patients than the fact 
that they undergo a second transplant. 

Urgent HT is somewhat controversial, as these 
operations have specific characteristics (recipients 
in worse clinical condition, less-than-ideal donors, 
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substantially, too. In the last 5 years, approximately 
half the urgent HT recipients had previously had 
some sort of ventricular assist implant. These devices 
are crucial to the care and stabilization of patients 
with acute heart failure prior to transplantation, so 
it is advisable that Transplant Teams should have 
access to them for more critical patients. 

Induction immunosuppression is used in most 
HT procedures. Since transplantation was first 
performed, the most frequent treatment has been with 
OKT3 antilymphocyte antibodies (35% of the entire 
series) although currently interleukin 2 antagonists 
are more common (85% of HTs performed in the 
last 5 years). The most frequently used maintenance 
immunosuppression treatment is known as the 
triple combination: cyclosporine versus tacrolimus, 
azathioprine versus mycophenolate mofetil, and 
steroids. However, depending on patient clinical 
course, the introduction of other immunosuppressors 

urgent HT has been questioned, given that it offers 
clearly poorer results. However, the Transplant 
Teams consider that this option should continue 
to exist although in a controlled form. To ensure 
optimal chances of survival for critical patients 
undergoing transplantation we should bear in mind, 
as European guidelines on heart failure recommend, 
that it is better to stabilize heart failure than indicate 
for urgent HT, and that transplantation should not 
be considered a treatment for unstable acute heart 
failure26 (among other things, because of the time 
taken in locating a donor even in cases as urgent as 
these). 

At HT, the percentage of patients with some type 
of ventricular assist implant has gradually increased, 
especially in the last 5 years. The intraaortic 
counterpulsation balloon is the most frequently 
used device. The use of extracorporeal membrane 
oxygenation and pulsatile devices has increased 
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Figure 15. Causes of overall mortality, 
initial cause leading to death, and final 
cause of death. AGF, acute graft failure. 
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ANNEXE 1 Spanish Heart Transplantation Teams Contributing to the Spanish Heart Transplantation Registry 

1984-2009

Clínica Puerta de Hierro. Majadahonda. Madrid Manuel Gómez-Bueno, María D. García-Cosío, Pablo García-Pavía, Luis Alonso-Pulpón

Hospital Universitario La Fe. Valencia Luis Martínez-Dolz, Ignacio Sánchez-Lázaro, Mónica Cebrián

Hospital Universitario de A Coruña. A Coruña María J. Paniagua-Martín, Eduardo Barge-Caballero, Raquel Marzoa-Rivas  

    y Zulaika Grille-Cancela

Hospital Gregorio Marañón (adultos). Madrid Juan Yáñez, Adolfo Villa

Hospital Reina Sofía. Córdoba Amador López-Granados, Juan Carlos Castillo

Hospital Marqués de Valdecilla. Santander José Antonio Vázquez de Prada, Miguel Llano

Hospital 12 de Octubre. Madrid María J. Ruiz, Pilar Escribano, Miguel A. Gómez

Hospital de la Santa Creu i Sant Pau. Barcelona Sonia Mirabet, Laura López, Josep Padró

Hospital Virgen del Rocío. Sevilla José Manuel Sobrino, Alejandro Adsuar

Hospital de Bellvitge. L’Hospitalet de Llobregat. Barcelona Josep Roca, José González-Costello

Clínica Universitaria de Navarra. Pamplona Beltran Levy, Rafael Hernández

Hospital Clínic. Barcelona Eulalia Roig, María A. Castel

Hospital Central de Asturias. Oviedo Beatriz Díaz

Hospital Gregorio Marañón (niños). Madrid Enrique Maroto, Constancio Medrano

Hospital Virgen de la Arrixaca. Murcia Iris Garrido

Hospital Miguel Servet. Zaragoza María L. Sanz

Hospital Clínico. Valladolid Javier López-Díaz, Amada Recio

Hospital La Paz. Madrid Daniel Borches

Hospital Vall d’Hebron. Barcelona Ferran Gran


