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Introduction and objectives. The purpose of this article
was to present the results of the heart transplantations
carried out in Spain from the first use of this therapeutic
modality in May 1984.

Methods. A descriptive analysis of all heart
transplantations performed up until December 31, 2008
was carried out.

Results. In total, 5774 transplantations were
performed. The typical clinical profile of a Spanish heart
transplant patient in 2008 was that of a 53-year-old
male who had been diagnosed with nonrevascularizable
ischemic heart disease and who had severely depressed
ventricular function and a poor functional status. The
implanted heart typically came from a 37-year-old donor
who had died from a head injury or brain hemorrhage
and the average waiting time was 111 days. The mean
survival time has increased progressively over the years.
Whereas the probability of survival at 1, 5, 10, and
15 years for the whole patient series was 77%, 66%,
53%, and 40%, respectively, the probability of survival
at 1 and 5 years for patients seen in the last 5 years
was 80% and 70%, respectively. The most frequent
cause of death was infection (17%), followed by the
combination of graft vascular disease and sudden
death (15%), acute graft failure (13%), tumors (12%),
and acute rejection (6%).

Conclusions. The survival rate obtained with heart
transplantation in Spain, especially in recent years, has
made transplantation the treatment of choice for patients
with end-stage heart failure and a poor functional status
and for whom there are few other established medical or
surgical options.
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Introduccioén y objetivos. El propésito de este articulo
es presentar los resultados del trasplante cardiaco desde
que se inicié esta modalidad terapéutica en Espafia en
mayo de 1984.

Métodos. Se ha realizado un anadlisis descriptivo de
todos los trasplantes cardiacos realizados hasta el 31 de
diciembre de 2008.

Resultados. El ndmero total de trasplantes fue 5.774.
El perfil clinico medio del paciente que se trasplanté en
Espafia en 2008 fue el de un varén de 53 afos de edad,
diagnosticado de cardiopatia isquémica no revasculari-
zable con depresion grave de la funcidn ventricular y si-
tuacién funcional avanzada, al que se implanté un cora-
z6n de 37 afos procedente de un donante fallecido por
hemorragia cerebral y con un tiempo de espera de 111
dias. El tiempo medio de supervivencia ha ido incremen-
tandose con los afos. Asi, mientras en la serie total la
probabilidad de supervivencia a 1, 5, 10 y 15 afos tras
el trasplante es del 77, el 66, el 53 y el 40%, respectiva-
mente, en los Ultimos 5 afios la probabilidad de supervi-
venciaa 1y 5 afios es del 80 y el 70%, respectivamente.
La causa mas frecuente de muerte es la infeccion (17 %),
seguida del combinado de enfermedad vascular del in-
jerto y muerte subita (15%), fallo agudo del injerto (13%),
tumores (12%) y rechazo agudo (6%).

Conclusiones. La supervivencia obtenida en Espa-
fia con el trasplante cardiaco, sobre todo en los ultimos
afos, lo sitia como el tratamiento de eleccién para car-
diopatias irreversibles en situacién funcional avanzada y
sin otras opciones médicas o quirlrgicas establecidas.

Palabras clave: Trasplante cardiaco. Registro. Supervi-
vencia.

INTRODUCTION

This article is the customary annual update
analysis describing results of heart transplantation
activity conducted in Spain between the first such
procedure, performed in May 1984, and December
31, 2008.11
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TABLE 1. Spanish Registry on Heart Transplantation,
1984-2008. Centers Participating

TABLE 2. Spanish Registry on Heart Transplantation,
1984-2008. Procedure Types

. Hospital de la Santa Cruz y San Pablo, Barcelona

. Clinica Universitaria de Navarra, Pamplona, Navarra

. Clinica Puerta de Hierro, Madrid

. Hospital Marqués de Valdecilla, Santander, Cantabria
. Hospital Reina Sofia, Cérdoba

. Hospital La Fe, Valencia

. Hospital Gregorio Marafién, Madrid

. Fundacion Jiménez Diaz, Madrid

. Hospital Virgen del Rocio, Sevilla

10. Hospital 12 de Octubre, Madrid

11. Hospital Juan Canalejo, A Corufia

12. Hospital de Bellvitge, L’Hospitalet de Llobregat, Barcelona
13. Hospital La Paz, Madrid

14. Hospital Central de Asturias, Oviedo, Asturias

15. Hospital Clinic, Barcelona

16. Hospital Virgen de la Arrixaca, Murcia

17. Hospital Miguel Servet, Zaragoza

18. Hospital Clinico, Valladolid

19. Hospital Vall d’Hebron, Barcelona

O N O WN =

©

The registry includes all heart transplants
performed by all teams at all centers in Spain and
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
similar database constructed on mutually agreed
principles, which standardizes variables and unifies
possible responses.

De novo heart transplantations 5476
Heart retransplantations 180
Simultaneous transplantations
Heart-lung 68
Heart-kidney 44
Heart-liver 6
Total 5774
METHODS

Patients and Centers

Nineteen heart transplantation centers supply the
registry with data (Table 1), although only 18 are
currently active.

In the 24 years that heart transplantation
procedures have been performed in Spain, the
total number of operations has reached 5774.
Figure 1 presents the distribution of the number
of heart transplants 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
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Figure 1. Number of heart transplants
per year. Spanish Registry on Heart
Transplantation 1984-2008.
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centers send data to the person responsible for the
registry, who organizes the statistical methodology
with the company contracted to perform the analysis.
The same person is responsible for organizing the
audit of the centers to check the data.

In 2008, the Registry was submitted 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 less
than .05 was considered significant.

RESULTS

Heart Transplant Recipient Profile

In Spain, the profile of the average heart
transplant recipient is that of a 53-year-old man
diagnosed with ischemic heart disease or idiopathic

dilated cardiomyopathy and with blood group A or
0. Table 3 shows the clinical profile of isolated heart
transplant recipients by age-group; retransplantation
recipients appear in a separate column.

Waiting List Mortality and Days to Transplant

In 2008, waiting list mortality was 8%. The
percentage of patients excluded from transplant after
inclusion on the waiting list was 12%. Figure 2 shows
the annual percentage of waiting list patients who
received a transplant, were removed from the list
without receiving one, or died before receiving one.

Mean waiting list time for recipients prior to
undergoing a heart transplant in 2008 was 111 days.
Figure 3 shows how this has evolved over the last
17 years.

Cause of Death and Mean Donor Age

Most heart transplant donors die of cerebral
hemorrhage. Mean donor age in 2008 was 37 years
(Figures 4 and 5).

Urgent Transplantation

The rate of indications for urgent transplantation
in 2008 was 32%. Figure 6 shows the evolution of

TABLE 3. Spanish Registry on Heart Transplantation, 1984-2008. Clinical Profile of Recipients

<16 Years >16 Years Retransplantation Recipients
Patients, n 238 4605 134
Men, n 63 82 80
Age, mean (SD), y 6 (6) 53(12) 50 (14)
BMI 15.7 (4.3) 25.4 (3.8) 23 (4.6)
Baseline etiology IHD, 1; iDCM, 34; VHD, 1; IHD, 34;iDCM, 31; VHD, 10; GVD, 34; AGF, 16; ARe,
CHD, 40; other, 24 CHD, 1; other, 24 10; other, 38

Blood group

A 54 50 61

B 7 9 8

AB 1 6 4

0 34 37 27
NYHA functional class lll-IV/IV 67 61 72
Creatinine >2 mg/dL 17 30 57
mPAP, mm Hg 29 (14) 30(12) 26 (13)
PVR, WU 29(2.7) 2.5(4.8) 2.3 (4.9
Bilirubin >2 mg/dL 36 16 33
GOT/GPT x2, mg/dL 20 25 30
ID diabetes mellitus 1 13 16
HBP 2 26 38
Hypercholesterolemia 3 37 42
Moderate-severe COPD 1 11 5
Previous HS 24 25 100
Treatment with inotropic drugs 67 34 60
Mechanical ventilation 32 9 33

AGF indicates acute graft failure; ARe, acute rejection; BMI, body mass index; CHD, congenital heart disease; COPD, chronic obstructive pulmonary disease; GOT (ASAT), aspartate
aminotransferase; GPT (ALAT): alanine aminotransferase; GVD, graft vascular disease; HS, heart surgery; HBP, high blood pressure; ID, insulindependent; iDCM, idiopathic dilated
cardiomyopathy; IHD, ischemic heart disease; mPAP, mean pulmonary artery pressure; PVR, pulmonary vascular resistances; VHD, valvular heart disease; WU, Wood units.

Values are given as mean (SD) and percentages.
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Figure 3.  Year-on-year
evolution of mean waiting list 0
to heart transplantation days. 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Spanish  Registry on Heart Years
Transplantation 1984-2008.

Figure 4.  Year-on-year
evolution of causes of heart

transplant  donor  deaths. 0 19911992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Spanish Registry on Heart Years

Transplantation 1984-2008. CH

indicates cerebral hemorrhage; M Traffic TBI  J Non-Traffic TBI CJCH [ Other

TBI, traumatic brain injury.
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Figure 5.  Year-on-year
evolution of mean age of
heart  transplant  donors.
Spanish Registry on Heart

Transplantation 1984-2008.
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Figure 7. Induced immunosuppression. Drugs administered. Spanish
Registry on Heart Transplantation 1984-2008.

indications for urgent heart transplant over the
years.

Immunosupression

In Spain, most heart transplant recipients receive
induced immunosuppression treatment (77%). The
drugs used appear in Figure 7.
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Figure 6. Year-on-
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Years Spanish Registry on Heart
Transplantation 1984-2008.
Maintenance immunosuppression  treatment

administered and changes made during transplant
patients’ clinical course are shown in Figure 8.

Survival

Early mortality (death at <30 days post-
transplantation) was 16% in 2008 (Figure 9). When
survival rate data for 2008 were added to those of
previous years, we obtained 87% 1-month actuarial
survival, and 1-, 5-, 10-, and 15-year rates of 77%,
66%, 53%, and 40%, respectively (Figure 10).
Survival by periods showed better results in the
last stage with 1- and 5-year survival rates of 80%
and 70%, respectively, and significant differences
between periods (Figure 11).

Survival curves differed according to the etiology
indicating heart transplantation (Figure 12). Degree of
urgency influenced probability of survival (Figure 13).

Causes of Death

The most frequent cause of death in the entire
series was infection (17%), followed by combined
graft vascular disease and sudden death (15%),
acute graft failure (13%), tumors (12%), and acute
rejection (6%) (Figure 14).

When causes of mortality are analyzed by
periods, differences can be seen at <30 days (acute
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Figure 9. Year-on-year percentage evolution of early deaths (at <30 days). Spanish Registry on Heart Transplantation 1984-2008.
Survival Function
Probability of Survival
14 Years| Survival 95% CI
30 dias 0.874 0.865-0.882
1 0.774 0.762-0.785
0.7 5 0.659 0.646-0.672
757 10 0.531 0.516-0.546
15 0.397 0.377-0.416
0.287 0.251-0.324

0.5+
0.25+
0_
T T T T T
Figure 10. Actuarial survival curve 0 5 S 10. | 15 20
(Kaplan-Meier) for the entire series. At Risk urvival, y
Spanish Registry on Heart Transplantation 2970 1343 418 49

1984-2008.
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Survival Function
iy l\ Comparison of Curves
0 ., Test P
751 Log-Rank 0106
0.54
0.254
0_
T T T T T
0 5 10 15 20
Survival, y
At Risk
1984-1989 193 102 82 63 49
1990-1993 985 625 483 355 0
1994-1998 1463 960 778 0 0
1999-2003 1585 1083 0 0 0
2004-2008 1300 0 0 0 0
——1984-1989 ——1990-1993 1994-1998 19992003 2004-2008 Figure 11. Survival curve by periods.
Spanish Registry on Heart Transplantation
1984-2008.

Survival Function
L Comparison of Curves
Test P
0.75 Log-Rank <.0001
0.5
0.25+
0_
T T T T T
0 5 10 15 20
At Risk Survival, y
_IHD 1711 905 429 109 10
l(?tﬁe'\:/: 1%; ggg ggg lgg %g Figure 12. Survival curves according
ReHT 117 38 14 4 0 to etiology indicating transplantation.
Spanish Registry on Heart Transplantation
; 1984-2008. iDCM indicates idiopathic
IHD IDCM Other ReHT dilated cardiomyopathy; IHD, ischemic

heart disease; ReHT, retransplantation.

graft failure), 1-12 months (infections), and >1 year
(tumors, the combination of sudden death with
chronic rejection and infection) (Figure 15).

DISCUSSION

With 24 years’ experience of heart transplant in
Spain, and nearly 5800 transplants performed, we
would say that this procedure can be offered to
the whole population with 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

1292 Rev Esp Cardiol. 2009;62(11):1286-96

Registry of the International Society for Heart and
Lung Transplantation annual report demonstrates
this. 2>

An important advantage of our Registry is that it
is compiled from a standardized database that only
permits a previously agreed range of responses.
All teams update results annually and submit
figures to the Registry Director who collates the
data and sends them to an independent statistics
consultancy for analysis. We believe 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
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Survival Function
1
Comparison of Curves
0.75- Test P
7 Log-rank | <.0001
0.5
0.25
0
T T T T T
0 5 10 15 20
At Risk Survival, y
Urgent 1238 495 217 44 1
Programmed 3943 2082 1011 344 48

Figure 13. Survival curves by degree
of urgency. Spanish Registry on Heart
Transplantation 1984-2008.

Urgent =—— Programmed
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Figure 14. Causes of death. Spanish
Registry on Heart Transplantation 1984- 1%
2008.
100~
80-
[10ther
[ Multiple Organ Failure
S 60 [ Tumors
£ [l Sudden Death
8 [ Infection
& 40 [JChronic Rejection
[JAcute Rejection
W Primary Failure
20
Figure. 15. Causes of death by periods. 0+ T T T T
Spanish Registry on Heart Transplantation 1 Month  1-12 Month  1-5Years  5-10 Years >10 Years

1984-2008.

the number of variables analyzed for each patient to future, it will be submitted to the Spanish Ministry
175. In 2008, the Registry received the approval of  of Health and Consumer Affairs to give it legal
the Biomedical Research Ethics Committee of the coverage and ensure adequate protection of patient
Hospital Universitario La Fe, Valencia. In the near healthcare data. Furthermore, to attain improved
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quality and greater data reliability, we intend to
continue with the audit of centers by independent
external companies that guarantee maximum data
validity.

Currently, the number of active transplantation
centers is 18 (the most recent incorporation was the
Hospital Vall d’Hebron, Barcelona, in 2006). The
fact that, in Spain, centers are authorized to conduct
transplants without adequate needs analysis is of
great concern to the transplant teams. This is due
to the fact that the number of optimal donors has
shown a clear tendency to fall whereas the ratio
between the number of centers and the number
of transplants has increased. The fact that fewer
transplant procedures are being performed leads
to the 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 2008, contrary to expectations, the number of
transplants performed rose (292 in 2008 vs 241 in
2007). This improved the current situation of the
waiting list as, since 2000 when 353 transplants
were performed, there has been a gradual fall
in the number of transplants. There is no single
explanation for the reduction in the number of
donors since 2000, but it seems clear that incidence
of death from traumatic brain injury has decreased
while care of patients with multiple trauma in
specialized units has improved. The increase in 2008
may be related to the greater use of organs donated
by patients with cerebral hemorrhage.

The general scarcity of donors in relation to
the number of patients in need of a transplant has
caused an increase in days waiting to obtain an
organ (111 in 2008 vs 103 in 2007). In 2008, death
while on the waiting list was 8%; however, we
should add those patients removed from the list
due to severe decompensations and not included
again because they die after their removal from
the list. According to Spain’s national transplant
organization, these account for some 6% of deaths
in 2008.% Consequently, in 2008 mortality among
patients with advanced heart failure and waiting for
a heart was 14%.

The clinical profile of patients has not changed
in recent years. We analyzed heart transplant
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 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

1294 Rev Esp Cardiol. 2009;62(11):1286-96

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 heart transplantation is somewhat
controversial as these operations have specific
characteristics (recipients in worse clinical condition,
less-than-ideal donors, longer periods of ischemia)
that entail a worse prognosis than programmed
transplants. In 2008, the percentage of urgent
transplants fell slightly (32% in 2008 vs 36% in 2007).
However, the trend of recent years has been upward.
The percentage of patients undergoing urgent
transplantation varies from one geographical area to
another and alters substantially from one year to the
next. The cause of these fluctuations in indication
for urgent heart transplantation is not wholly clear;
nor are the differences in geographical distribution
although the low number of donors clearly increases
the opportunities for wurgent transplantation.
Indication for urgent transplantation has been
questioned, given that it offers clearly poorer
results. However, the transplant teams are of the
opinion 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 rather than indicate
for urgent transplantation and heart transplant
should not be considered a treatment for unstable
acute heart failure?® (among other things, because of
the time taken in locating a donor even in cases as
urgent as these).

Most transplant teams use induced
immunosuppression (77%). Since transplants
were first practiced, the most frequent treatment
has been with OKT3 although currently
interleukin 2 antagonists are more commonly
used (75% of transplants performed in the last
5 years). The maintenance immunosuppressor
treatment most frequently used is that 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 such as rapamycin, everolimus,
mycophenolate acid and, more recently, extended-
release tacrolimus, is common.

Incidence of early mortality fell in 2008 with
(16% in 2008 vs 19% in 2007). This may be related
to the lower number of emergency cases and
our better preparation to offer adequate post-
transplantation management of critical patients as
ventricular care devices are available in virtually
all transplantation centers. The early period is
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probably the most important in improving survival,
as the survival curve stabilizes after the first months
post-transplantation.

Over the years, overall survival has shown a clear
trend towards progressive improvement. However,
logically, the number of patients added to the
Registry each year represents a comparatively
smaller percentage of the total. Thus, the
probability of substantial changes arising in any
one year are very remote and analysis of survival
by periods is more illuminating. In recent years,
survival has improved significantly by comparison
with earlier periods.

Indication for transplantation is clearly linked
to survival. Patients diagnosed with idiopathic
dilated cardiomyopathy have a higher survival rate
than other heart transplant recipients because they
are younger and present fewer cardiovascular risk
factors.

The most frequent cause of death in the
entire series is infection (17%) followed by the
combination of chronic rejection and sudden death
(15%), acute graft failure (13%), tumors (12%) and
acute rejection (6%). However, cause of death is
usually related to time post-transplantation. Thus,
during the first month, the most frequent cause is
acute graft failure; at 1-12 months, infection; and
then the combination of sudden death with chronic
rejection, infections, and tumors. It is important to
note that, especially in recent years, infection seems
to be gaining ground as a cause of death, whereas
death due to acute rejection is less frequent. This
imbalance could be due to the over-administration
of immunosuppressor drugs that prevent rejection
but favor infection.

CONCLUSIONS

In general, early and late survival rate figures are
similar to those published in international registry
reports and have improved year on year, especially
in the last 5 years.

We should continue to try to reduce the high
incidence of acute graft failure as this would have
a particularly good effect on the probability of
immediate post-operative and overall survival.

Given that infection is a greater cause of
morbidity and mortality than rejection, we should
pay it more attention and place it among the
principle objectives of general studies and of clinical
trials of drugs.
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ANNEXE. Contributors to the Spanish Registry on Heart Transplantation 1984-2008

Hospital de la Santa Cruz y San Pablo. Barcelona
Clinica Universitaria de Navarra. Pamplona
Clinica Puerta de Hierro. Madrid

Hospital Marqués de Valdecilla. Santander
Hospital Reina Sofia. Cordoba

Hospital Universitario La Fe. Valencia
Hospital Gregorio Marafon. Madrid (adults)
Hospital Gregorio Marafién. Madrid (children)
Hospital Virgen del Rocio. Sevilla

Hospital 12 de Octubre. Madrid

Hospital Juan Canalejo. La Corufia

Hospital de Bellvitge. Barcelona

Hospital La Paz. Madrid

Hospital Central de Asturias. Oviedo

Hospital Clinic. Barcelona

Hospital Virgen de la Arrixaca. Murcia
Hospital Miguel Servet. Zaragoza

Hospital Clinico. Valladolid

Hospital Vall d’Hebron. Barcelona

Viceng Brossa, Sonia Mirabet, Laura Lopez

Gregorio Rabago

Luis Alonso-Pulpén, Manuel Gdmez-Bueno, Pablo Garcia-Pavia, Dolores Garcia-Cosio, Javier Segovia
Francisco Gonzalez-Vilchez, José Antonio Vazquez de Prada
José Maria Arizon, Amador Lopez-Granados, Juan Carlos Castillo
Luis Almenar, Luis Martinez-Dolz

Juan Yafez, Jesus Palomo

Manuela Camino, Enrique Maroto, Constancio Medrano

Ernesto Lage

Juan Delgado, Miguel Angel Gomez

Marisa Crespo, Maria Jes(s Paniagua

Nicolas Manito

Luis Garcia-Guereta

José Luis Rodriguez, Beatriz Diaz

Eulalia Roig, Félix Pérez-Villa. Angeles Castel

Domingo Pascual, Iris Garrido

Marisa Sanz, Teresa Blasco

Luis de La Fuente, Javier Lépez-Diaz, Amada Recio

Dimpna Calila
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