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Introduction and objectives. The purpose of this
article was to report the results of heart transplantations
(HTs) carried out in Spain from the first use of the
technique until December 2006.

Methods. A descriptive analysis of all HTs carried out
since the first transplant in May 1984 up to December 31,
2006.

Results. In total, 5241 transplants have been
performed. The majority (94%) were de novo transplants
in adults. The percentages of pediatric transplants and
retransplants were low, at 4% and 2%, respectively. The
percentage of transplants that were combined with lung,
kidney, or pancreas transplants was also low (2%). The
typical clinical profile of a Spanish heart transplant
recipient was that of a 52-year-old male who had been
diagnosed with nonrevascularizable ischemic heart
disease along with severely depressed ventricular
function and a poor functional status. The implanted heart
was typically from a 34-year-old donor who had died from
a head injury. The average waiting time was 125 days.
The mean survival time has increased progressively over
the years. Whereas for the whole series, the probabilities
of survival at 1, 5, 10, and 15 years were 75%, 64%,
51%, and 35%, respectively, over the past 5 years, the
probabilities of survival at 1 and 5 years were 80% and
75%, respectively. The most frequent cause of death was
infection (21%), followed by acute graft failure (18%), the
combination of graft vascular disease and sudden death
(13%), tumors (10%), and acute rejection (8%).

Conclusions. The survival rates obtained in Spain with
HT, especially in recent years, ensure that HT is the
treatment of choice for patients with end-stage heart
failure and a poor functional status. There are no other
well-established medical or surgical alternatives.
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Introducción y objetivos. El propósito de este artículo
es dar a conocer los resultados del trasplante cardiaco
desde que se inició esta modalidad terapéutica en Espa-
ña hasta diciembre del 2006.

Métodos. Se ha realizado un análisis descriptivo de to-
dos los trasplantes cardiacos realizados desde que se
empezó esta actividad en mayo de 1984 hasta el 31 de
diciembre de 2006.

Resultados. El total de trasplantes realizados es
5.241. La mayoría de novo y en adultos (94%). El porcen-
taje de trasplantes pediátricos y retrasplantes es bajo (4 y
2%, respectivamente), así como el número de trasplantes
combinados con pulmón, riñón, hígado o páncreas (2%).
El perfil clínico medio del paciente a quien se realiza un
trasplante en España es el de un varón de 52 años, diag-
nosticado de cardiopatía isquémica no revascularizable
con depresión severa de la función ventricular y situación
funcional avanzada, al que se le implanta un corazón de
34 años procedente de un donante fallecido por trauma-
tismo craneal y con una tiempo de espera de 125 días. El
tiempo medio de supervivencia ha ido incrementándose
con los años. Así, mientras en la serie general la probabi-
lidad de supervivencia después de 1, 5, 10 y 15 años es
del 75, el 64, el 51 y el 35%, respectivamente, en los últi-
mos 5 años, la probabilidad de supervivencia al primero y
el quinto año es del 80 y el 75%, respectivamente. La
causa más frecuente de fallecimiento es la infección
(21%), seguida del fallo agudo del injerto (18%), enferme-
dad vascular del injerto más muerte súbita (13%), tumo-
res (10%) y rechazo agudo (8%). 

Conclusiones. Las supervivencias obtenidas en Espa-
ña con el trasplante cardiaco, sobre todo en los últimos
años, lo posicionan como el tratamiento de elección ante
cardiopatías terminales 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 transplantations carried out in
Spain between the first such procedure, performed in
May 1984, and December 31, 2006.1-17

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.

METHODS

Nineteen heart transplantation centers supplied data
for the registry (Table 1) although only 18 actively perform
transplants at present. The number of active centers in
Spain had remained stable since 2001 but in 2006 one
new center became operational.

In the 22 years that heart transplantation procedures
have been being performed in Spain, the total number of
operations has reached 5241. 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.

Survival data are analyzed in Kaplan-Meier curves
and compared using the log rank test.
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TABLE 1. Spanish Registry on Heart Transplantation,

1984-2006. Centers Reporting

1. Hospital Santa Creu i San 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 La Fe, Valencia

7. Hospital Gregorio Marañón, Madrid

8. Fundación Jiménez Díaz, Madrid

9. Hospital Virgen del Rocío, Seville

10. Hospital 12 de Octubre, Madrid

11. Hospital Juan Canalejo, A Coruña

12. Hospital de Bellvitge, Barcelona

13. Hospital La Paz, Madrid

14. Hospital Central de Asturias

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
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Figure 1. Number of heart transplants
per year.

TABLE 2. Spanish Registry on Heart Transplantation,

1984-2006. Procedure Types

De novo heart transplantations 5024

Heart retransplantations 111

Simultaneous transplantations

Heart-lung 62

Heart-kidney 39

Heart-liver 4

Heart-liver-pancreas 1

Total 5241



RESULTS

Heart Transplant Recipient Profile

In Spain, the profile of the average heart transplant
recipient is that of a man aged 52 years diagnosed with
ischemic heart disease or idiopathic dilated
cardiomyopathy and with blood group A or O. Table 3
shows the clinical profile of isolated heart transplant
recipients by age-group; retransplant recipients appear
in a separate column. 

Waiting List Mortality and Days-to-Transplant

In 2006, waiting list mortality was 7%. The percentage
of patients excluded from transplant after placement on
the waiting list was 18%. Figure 2 shows the annual
percentages of waiting list patients who received a
transplant, were removed from the list without receiving
one, or died before receiving one.

In recent years, mean waiting list time for recipients
prior to undergoing heart transplantation has been 125
days. Figure 3 shows how this has evolved over the last
14 years.

Cause of Death and Mean Age of Donors

Most heart transplant donors die of traumatic brain
injury. In recent years, the mean age of donors has been
34 years (Figures 4 and 5). 

Urgent Transplantation

In 2006, indications for urgent transplantation
represented 27% of the total. This was similar to the
figure for recent years (26%). Figure 6 shows the evolution
of indications for urgent transplantation over the years.
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Figure 2. Patient outcomes following
inclusion in the heart transplantation
waiting list. 

TABLE 3. Spanish Registry on Heart Transplantation,

1984-2006. Clinical Profile of Recipients.

<16 Years ≥16 Years
Retransplantation 

Recipients

Number 216 4579 111

Men 63 84 79

Age, mean (SD), years 6 (6) 52 (11) 47 (15)

BMI 15.1 (4.25) 25.4 (3.8) 24.9 (4.0)

Baseline etiology IHD: 2 IHD: 43 VDG: 61

iDCM: 36 iDCM: 33 AGF: 19

VHD: 1 VHD: 9 ARe: 15

CHD: 40 CHD: 1 Other: 15

Other: 21 Other: 14

Blood group 

A 53 49 62 

B 7 8 7 

AB 5 4 3 

0 35 39 28 

NYHA functional 66 60 75 

class III-IV/IV

Creatinine >2, mg/dL 15 14 53 

MPAP, mm Hg 31 (3) 31 (2) 27 (10)

PVR, WU 3.0 (1.5) 2.4 (1.6) 2.0 (1.1)

Bilirubin >2, mg/dL 11 16 26 

GOT/GPT ×2, mg/dL 17 22 20 

Diabetes mellitus ID 1 13 14 

HBP 2 24 33 

Hypercholesterolemia 3 36 31 

Moderate-severe COPD 2 12 10 

Previous heart surgery 20 24 100 

Treatment with 65 32 56 

inotropic drugs

Mechanical ventilation 29 8 23

aCHD indicates congenital heart disease; IHD, ischemic heart disease; COPD,
chronic obstructive pulmonary disease; VDG, vascular disease of the graft; AGF,
acute graft failure; HBP, high blood pressure; ID, insulin-dependent; BMI, body
mass index; iDCM, idiopathic dilated cardiomyopathy; mPAP, mean pulmonary
artery pressure; ARe, acute rejection; VHD, valvular heart disease; PVR, pulmonary
vascular resistances; WU, Wood units. 
106 simultaneous transplants and 229 invalid records have been excluded (4%
of the total). Values are given as mean (SD) and percentages. 



Survival

Early mortality (death at ≤30 days post-transplantation)
was 14% in 2006 which represents a slight increase by
comparison with recent years (12%) as Figure 7 shows.

When survival rate data for 2006 were added to those
of previous years, we obtained a 1-month actuarial survival
rate of 84%, and 1-, 5-, 10-, and 15-year rates of 75%,
64%, 51%, and 35%, respectively. Average recipient
survival for the entire series was 10.2 years (Figure 8).
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Figure. 4. Year on year evolution of
causes of heart transplant donor
deaths. TBI indicates traumatic brain
injury.

19921993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
Years

34

38
34

3233
34

3132
302930292728

26

40

30

20

10

0

A
g
e,

 Y
ea

rs

1991

33

Figure 5. Year on year evolution of
mean age of heart transplant donors. 
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Figure 6. Year on year evolution of
urgent heart transplantations.

Figure 7. Year on year percentage
evolution of early deaths (at >30
days) among transplant recipients. 
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Figure 8. Actuarial survival curve
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Survival by periods showed better results in the last stage
with 1- and 5-year survival rates of 80%, and 75%,
respectively, and with significant differences between
periods (Figure 9).

We made univariate comparisons of some variables
and found significant differences between heart
transplants depending on baseline etiology and degree
of urgency (Figures 10 and 11). We found no differences
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Figure 9. Survival curve by periods.
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for gender, body mass index, or age-group (Figures 12,
13, and 14). 

Causes of Death

The most frequent cause of death in the entire series
was infection (21%) followed by acute graft failure (18%),

the combination of vascular graft disease and sudden
death (13%), tumors (10%), and acute rejection (8%)
(Figure 15).

When causes of mortality are analyzed by periods,
differences can be seen at ≤30 days (acute graft failure
and infection), 1-12 months (infection), and >1 year
(tumors and the combination of sudden death and chronic
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Figure 12. Survival curves by gender.
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Figure 13. Survival curves by body
mass index.
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rejection). Figure 16 shows the distribution of causes of
death by periods.

DISCUSSION

In Spain, with 22 years experience of heart
transplantation and >5000 transplants performed, we can
say that this procedure can be offered to the whole
population with the certainty that levels of knowledge,
control, and survival are similar to those found in other
western Europe countries and around the world. Analysis
of the Registry of the International Society for Heart and
Lung Transplantation annual report demonstrates this
clearly.18,19

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
Coordinator who, using custom-built software, introduces
the data into a common database for subsequent analysis
of variables. We believe this method greatly enhances
the reliability of our results and avoids errors of the kind

so often found in non-standardized databases.
Notwithstanding, we have obtained the support of the
pharmaceutical industry to improve the database and
modify its current format, increasing the number of
variables (from 100 to 150), thru an audit (conducted by
an independent company) of the clinical records of all
the centers. Moreover, we have conducted our statistical
analysis with improved professional support. 

In 2006, the number of active transplantation centers
in Spain increased, causing concern among most of the
transplant teams because the number of optimal donors
has practically remained constant (and is tending to fall)
whereas the ratio of centers to transplants has increased.
The fact that fewer transplant procedures are being
performed leads to the under use of resources in hospitals
equipped to undertake 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 2006, total transplants performed fell by 13 in
comparison with 2005 (274 vs 287). This may be purely
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by chance but the evident trend towards the performance
of fewer transplants is worrying. In fact, since 2000 when
353 transplants were performed, a gradual, though
irregular, fall has been the trend. There is no single
explanation for this reduction in the number of donors
but it seems clear that incidence of death from traumatic
brain injury has decreased while prolonged care of patients
with multiple trauma in specialized units has improved.
The scarcity of optimal donors has caused an increase
in days waiting to obtain an optimal organ despite the
use of older donors. However, death while on the waiting
list has remained constant (7%), although here we should
add in those patients removed from the list due to severe
decompensations and not included again, who die having
been removed from the list. According to Spain’s national
transplant organization this accounts for some 10% of
deaths.20 Consequently, mortality among patients waiting
for a heart is 17%. 

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
reasons: pediatric patients are operated for congenital
heart disease or idiopathic dilated cardiomyopathy; they
have slightly higher pulmonary resistances and do not
present cardiovascular risk factors. In contrast, patients
undergoing retransplantation are usually indicated for
vascular graft 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 2006, the percentage of urgent
transplants increased (27% in 2006 vs 22% in 2005).
This figure is slightly higher than the mean for the last
5 years (26%). The cause of these fluctuations in indication
for urgent transplantation is not wholly clear, nor are the
differences in geographical distribution. However, the
low number of donors clearly increases the chances of
urgent transplantation. Indication for urgent transplantation
has been questioned given that it offers poorer results.
However, the Transplant Teams are of the opinion that
this option should continue to exist, in a controlled form,
as it is the only therapeutic option available to the subgroup
of patients with advanced heart failure and uncontrollable
acute decompensation. In any event, we must remember,
as European guidelines on acute heart failure recommend,
that it is better to stabilize heart failure rather than indicate
for urgent transplantation.21

Incidence of early mortality increased slightly in 2006
versus 2005 (14% vs 10%, respectively). This may be
due to the worse profile of recipients as well as increased
donor age and longer times of ischemia motivated by the
increase in urgent transplants. The early period is 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, chances of finding substantial changes in 1
year are very remote and analysis of survival by periods
is more illuminating.

The most frequent cause of death depends on time
post-transplantation. Causes of death at ≥1 year are acute
graft failure and infection and, later, tumors and chronic
rejection and sudden death. It is important to note that
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 an overuse of
immunosuppressive drugs that prevent rejection but favor
infection. 

CONCLUSIONS

1. In recent years, the annual volume of heart
transplantations has fallen and waiting list times have
increased.

2. 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.

3. We should continue to try to reduce the high incidence
of acute graft failure. This would have a highly positive
effect on the probability of immediate post-operative and
overall survival.

4. Given that infection is a greater cause of morbidity
and mortality than rejection, we should pay it more
attention and make it one of the principle objectives of
general studies and clinical trials of drugs. 
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