Donation and transplant activity in Catalonia. 200 6 report
Introduction

This report has been drafted using essentially the data from the Register of Donors and
Patients Awaiting Transplants. This register was created by order SSS/250 of 1 July
2002 that regulates automated files containing personal data in the area of the Catalan
Health Service. The register is managed by the Catalan Transplant Organization
(OCATT) of the Catalan Health Service. The data reach the register through the Organ
Coordination and Exchange Unit (UCIO), which collects all data relating to the list of
patients awaiting liver, heart, lung and pancreas transplant in Catalonia, and offers of
organs between Catalonia, the rest of Spain and Europe. The kidney-transplant waiting
lists are received each month from the Histocompatibility Laboratory. International organ
exchange between Spain and the rest of the world is carried out through OCATT.

Although OCATT has been in existence since 1984, the Register of Donors and Patients
Awaiting Transplants only contains computerized data since 2000 to the present. From
the beginning, data has been collected on brain-dead or asystolic patients with no
important medical contraindications or other problems that prevent donation. Since
2003, however, data collection was expanded to cover all brain-dead and asystolic
patients in notifying centers as their definition is more specific due to the elimination of
the concept "potential”.

The report also used activity data from the Register of Hematopoiesis Progenitor Cell
Transplants and tissue activity. In terms of the results, the report presents the global
survival of patients and implants from the Catalan Register of Kidney Patients (RMRC),
the Register of Liver Transplants, the Register of Heart Transplants and the Register of
Hematopoiesis Progenitor Cell Transplants. The statistical reports of each of these
registers are available on the OCATT website (www.ocatt.net).

Before presenting this report, we would like to make two observations: Firstly, we would
like to mention that the 2005-2007 strategic plan of the OCATT was implemented to
neutralize the foreseeable fall in the number of donors as a result of the measures by the
Department of Health to prevent traffic accidents and cerebrovascular accidents. The
plan's measures began to bear fruit in the first quarter of 2006 but this did not prevent a
momentary downturn in the number of donors. Secondly, there is the sustained increase
in population in Catalonia in recent years, mainly due to inward migratory movement.
The characteristics of this new population, which currently represents 14% of the general
population, with a mean age of 34 years, is far removed from the profile of organ and
tissue donors in Catalonia, who have a mean age of 54 years. This situation means that
the donation rate, calculated per million inhabitants (pmi), is increasingly lower and,
according to different authors, is no longer considered a good comparative
measurement.

This document is divided into two sections: the first section describes the activity of 2006
and the trend of recent years relating to donation and transplanted solid organs,
including survival data, while the second part describes the activity of 2006 and the trend
of recent years relating to the donation and transplanting of tissues.
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SOLID ORGANS

Donation and transplant activity in Catalonia, 2006

A total of 707 transplants were performed in 2006: 408 kidney transplants, 205 liver
transplants, 39 heart transplants, 27 lung transplants, and 28 pancreas transplants.
Overall transplant activity fell by 2.8% with respect to the mean number of transplants
performed between 2000 and 2005. The fall in the number of transplants performed was
due to the fall in overall hospital mortality and the gradual reduction of traffic accidents,
leading to a smaller number of cases of brain death and asystolic death—16.3% fewer,
overall, than in the previous year—with the resulting reduction in the number of real
cadaver donors of 16.2% (217 in 2006 vs. 259 2005). Kidney transplants from live
donors increased by 24.5% with respect to the previous year and there was a reduction
in refusals to donate by donor family members of approximately 19.3%.

This report presents data expressed as number of cases, percentages, probabilities, and
rates per million inhabitants. The rates are a measure of activity that is calculated from
the total number of cases in proportion to the annual population of Catalonia. To
calculate these rates, we have used as a reference population the updated information
of the National Institute of Statistics (INE) for 2006 (7,134,697 people).

Donation activity in Catalonia

Of the 340 cases detected in 2006, 301 were hospital brain deaths (BD) and 39 were
asystolic deaths (AD), 22 of type | (17 of type Il according to the Maastricht classification
adapted to the Catalonia protocol). After rejecting cases due to medical complications
(62), logistical complications (2), refusals to donate by family members of the donor (58)
and judicial refusals (1), there were 217 valid donors from which a total of 684 organs
were extracted for transplant (Table 2). Of the 217 valid cadaver donors, 10 were
pediatric donors (15 years or younger), a slightly lower number than in previous years.

Refusals to donate by members of the donor's family are one of the key points when
evaluating the donation process. These are expressed in percentages obtained from the
number of refusals with respect to the total number of family interviews carried out.

In Catalonia in 2006, the number of refusals by family members has fallen with respect
to 2005 (19.3% vs. 20.2%) (Figure 1).

In 2006, as in previous years, the most common reason for refusal to donate was the
prior refusal of the donor in 46% of cases, followed by refusal of the donor's family for no
apparent reason (28%). Other reasons less frequently expressed by the family are as
follows: religious reasons or other unspecified family reasons and healthcare doubts or
problems (Figure 2).

After ruling out all cases presenting medical contraindications, logistics problems, or

refusals to donate, 217 valid cadaver donors were obtained in 2006, representing a
donation rate per million inhabitants (pmi) of 30.4. There was an increase in the number
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of valid donors between 1991 and 2005 but the donation rate (pmi) has remained
constant since 1997 due to the sustained increase in the population of Catalonia in
recent years. This population increase, together with the smaller number of valid donors
obtained in 2006 means that the donation rate is lower in comparison with the mean rate
for the 2000-2006 period: 36.4 pmi (Figure 3).

Barcelona is the province with the greatest number of donors (181) as it contains all the
third-level hospitals of Catalonia and most of the centers authorized for extraction. This
means that although it is the most densely populated province, it has the highest
donation rate.

In terms of the other provinces, the number of donors from Tarragona increased to 17 (9
in 2005), coinciding with the creation of the Local Transplant Coordinator for this area, in
accordance with the OCATT 2005-2007 strategic plan (Figure 4).

International comparisons

The cadaver donation rate in Catalonia continues to be one of the highest in the world
(Figure 5).

Description of the characteristics of valid donors

In recent years, there has been greater efficiency in donation, which has resulted in a
greater percentage of valid cadaver donors out of the total number of cases detected,
partly due to the expanded donor acceptance criteria. Important advances in the field of
medicine (new conservation liquids, better immunosuppressant treatment, etc.) have
made it possible to use organs from older donors and to accept donors with diseases
that are effectively treated.

The age of cadaver donors reflects this situation. Hence, the mean age of valid cadaver
donors over the age of 15 has gone from 40.7 years in 1993 to 54.0 years in 2006
(Figure 6).

Analysis of age shows that, in 2006, 70.1% of valid cadaver donors were 45 years of
age or older, a higher percentage when compared to the previous year (65.5%). Both
the 45-64 years age group and the >64 years age group have grown over time (Figure
7).

Considerable differences are observed in the cause of death, depending on the age of
the donor. Thus, in age groups below 40 years of age, there is a clear predominance of
head injury as the cause of death, mainly due to traffic accidents. From 40 years of age
onwards, this cause decreases and the main cause becomes cerebrovascular accident
(Figure 9).

In general, the larger number of valid donors over the age of 40 means that the main
cause of death is cerebrovascular accident (55.8%), followed by head injuries, which
showed a slight decrease in recent years. Donors resulting from deaths due to traffic
accidents represented 14.7% in 2006 (Figure 10).
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Other cadaver donor characteristics have also been analyzed, such as blood group
(Figure 11), serology and the presence of diseases such as diabetes mellitus (DM) and
high blood pressure.

The most common blood group among cadaver donors is A, which represents 45.0%
followed by group O with 43.0%. Blood groups B and AB represent only 6.0% of the total
number of valid cadaver donors obtained in Catalonia.

The percentage of donors with the Australia antigen (AgHBS) remains constant at
approximately 1%, whereas the percentage of donors that test positive for hepatitis C
(HCV) is 5.5%, slightly higher than the figure for 2005 (3.2%) but similar to previous
years and transplanted to receivers who are also positive. Of the cadaver donors
accepted by the protocol in Catalonia, 29.0% were hypertensive and 12.9% were
diabetics.

Organs obtained in Catalonia

The percentage of the total number of accepted organs obtained in Catalonia varies
according to the type of organ. Thus, the acceptance percentage for hearts, lungs and
pancreases is 60%, 51% and 36%, respectively, whereas the figure for kidneys and
livers is over 90% (94% and 92%, respectively).

Once the organs were extracted, between 5% (hearts) and 34% (lungs)—according to
the type of organ—were not transplanted for different reasons in 2006 (10% and 23% in
2005, respectively) (Figure 12).

Due to the long waiting lists, most of the valid organs extracted in Catalan hospitals are
transplanted in Catalonia (Table 3). Where organs transplanted outside Catalonia, this is
due to the lack of a local receiver or an urgency-0 case in the rest of Spain. The main
cause for non-transplantation of extracted organs is the evaluation of the state of the
organ by the medical-surgical team.

Different indexes have been created to evaluate the effectiveness of the organ donation
and transplant process in 23 Catalan extraction centers. Here, we present the 2000-
2006 evaluation of the extraction index (EI, number of organs extracted per valid donor),
the transplant index (TI, number of organs transplanted per valid donor) (Figure 13), and
the percentage of use (PU, transplanted organs as a proportion of extracted organs)
(Figure 14).

The effectiveness of the process of generating organs that are valid for transplant (TI)
has remained more or less constant over time, with a mean of 2.7 organs transplanted
per valid donor over this period in Catalonia (Figure 13). This represents a percentage of
use of 81.4% for the organs extracted (Figure 14) or, in other words, approximately 19%
of the organs extracted in Catalonia are not finally transplanted. The main reason for
rejection of organs by the evaluation team is because they are considered not to meet
the conditions necessary to guarantee the success of the transplant.
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Exchange of organs with other European organization S

The activities of OCATT include coordinating the distribution and exchange of organs,
following previously agreed distribution criteria. In Catalan hospitals, this activity is
carried through the Organ Exchange Coordination Unit (UCIO)—a service that is
operational 24 hours a day 365 days a year—and in the rest of Spain, through the
National Transplant Organization (ONT). OCATT is also responsible for coordinating
organ exchanges with Spain as a whole and with different foreign organizations.

Different organs were offered to foreign organizations in 2006 (Table 4b). Of these, a
third of the kidneys and lungs offered were transplanted, whereas none of the livers or
hearts were transplanted. In general, the reason for organs not being accepted for
transplant included medical problems, lack of compatible receivers and cold ischemia
time.

Table 4b shows the number of organs offered in Spain, through OCATT, to foreign
organizations. Transplant activity involving these organs in 2006, as in previous years,
was low or nonexistent. There were many reasons for not transplanting these organs but
the main ones were medical problems, lack of compatible receivers and cold ischemia
times due to the excessive distances—included in the table within the category of
organizational or logistics reasons.

Finally, Figures 15a and 15b show the number of organs sent to European transplant
organizations and transplanted, and the number of organs that were received by these
organizations and transplanted in Spain as a whole (Figure 15a) and in Catalonia in
particular (15b).
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Kidney transplants

In 2006, 408 kidney transplants were carried out in Catalonia (14 to patients 15 years of
age or younger), representing a transplant rate of 57.1 per million inhabitants (Figure
16). This fall in the transplant rate with respect to previous years is partly due to the fall
in the number of donors and available organs and the increase in the population of
Catalonia (denominator). The number of kidney transplants from live donors represented
16% of all kidney transplants in 2006 (11% in 2005), i.e. 66 vs. 53 (Table 5).

Table 5 shows the origin of the organs transplanted in the 2000-2006 period. The total
number of kidneys transplanted does not correspond to the number of transplants as 4
dual kidney transplants were performed in 2006 (9 in 2005), a technique which was
implemented in Catalonia in 1997.

Catalonia received 40 fewer kidneys in relation to 2005 (51 vs. 91) from the rest of Spain
(ONT and Balearic Islands).

The process that kidneys from donors in Catalan hospitals undergo is shown in Figure
17.

In terms of kidney donor characteristics, the 1990s were characterized by a considerable
increase in donors over the age of 60 years.' This increase has stabilized since 1999
and since then, the distribution of kidney donors by age group has remained constant
(Figure 18). The mean age of kidney donors over the age of 15 years has risen from 37
years in 1990* to 53 years in 2006 (slightly lower than the overall mean donor age: 54
years). This increase in the mean age of donors explains the increase in the percentage
of cardiovascular accidents as the cause of death (Figure 19).

Waiting list for kidney transplants

The number of kidney transplants has continued to grow over the last 15 years but this
has not led to a reduction in the waiting list. from 1993 to 1997, the number of patients
on the waiting list fell by 200 patients only to increase again to 1046 patients at 31
December 2006 (Figure 20), of which 102 were outside Catalonia (30 from the Balearic
Islands). Of the 1046 patients waiting for a kidney transplant, 6 were pediatric patients.

International comparisons

Despite the fall in the number of donors, if we compare the kidney transplant rates in
Catalonia for 2006 with those of other countries, we see that the rate for Catalonia is one
of the highest in the world. The contribution of kidney transplants from live donors, with a
rate of 9.2 donors per million inhabitants, is higher than the global rate for Spain (2.3
pmi) and clearly lower than countries such as Norway or the United States, where the
rate is higher than 20 donors per million inhabitants (Figure 21), due to the fact that
these countries have a lower cadaver donation rate.

! Informe d’activitat de donacid i trasplantament a Catalunya 2003.
http://www10.gencat.net/catsalut/ocatt/ca/htm/est _pub_donacio.htm
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Survival

Figures 20a and 22b show the survival of transplanted organs and patients, respectively,
in cadaver donor kidney transplants in Catalonia, measured over different periods of
time. Thus, during the last period, survival of the organ one year after transplant was
94% and 87% at five years—higher survival rates than those of previous years
(P<.0001). Survival of the patient for the 1998-2005 period was 96% and 87% at one
and five years after transplant, respectively, with no statistically significant differences
with other periods.

Survival of organ and patient in kidney transplants from live donors in Catalonia is shown
in figures 23a and 23b, respectively. Thus, for the current period (1998-2005) organ
survival is 97% and 85% at 1 and 5 years after transplant, respectively. There are no
statistically significant differences with other periods (P=.19). Survival of the patient for
the 1998-2005 period was 98% and 95% at one and five years after transplant,
respectively, with no statistically significant differences with other periods (P=.31). The
latest period studied accumulates a higher number of transplants as a result of the
increase in this type of transplant in recent years.
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Liver transplants

In 2006, 205 liver transplants were performed in Catalonia, representing a transplant
rate of 28.7 per million inhabitants (Figure 24), from split, domino, cadaver and live donor
transplants. (Table 6). Of these, 10 were children (10 in 2005).

Table 6 shows the origin of the livers transplanted in Catalonia. In global terms, 74%
were extracted in Catalan centers, 19% were offered by the ONT and only 2% came
from other European organizations. Approximately 43% of the transplants performed
during these years correspond to transplants from live donors.

Figure 25 shows the process followed by livers from donors accepted as valid. In 2006,
203 livers were transplanted to 205 patients in Catalonia, since 2 livers were
transplanted using split technology (225 livers transplanted to 227 patients, 4 splits, in
2005).

Figure 26 shows the distribution by donor age group. A rising trend can be seen in the
group of young donors (44 years or younger).

The evolution of the causes of death of cadaver liver donors is very similar to that for
donors in general (Figure 27).

Waiting list for liver transplants

At 31 December 2006, the number of people on the waiting list was 105—10 fewer than
on the same day of the previous year (Figure 28). On these patients, 12 were from
outside Catalonia (1 from Andorra and 11 from the Balearic Islands) and 2 were pediatric
patients (15 years or younger).

During 2006, 258 patients were added to the waiting list. Of these, 20 were in an
urgency-0 situation and 2 in an urgency-1 situation. Also in this year, there were 2
exclusions due to improvements in the condition of patients and 11 exclusions due to
deterioration in the patient's condition. Mortality on the waiting list fell slightly: in 2006, 18
patients died while awaiting transplant, representing a mortality rate of 5.3% on the
waiting list (24 deaths and a 6.7% mortality rate, respectively, in 2005) (Table 7).

The mean number of days waiting for patients requiring a liver transplant of urgency 0
was 1 day and 3 days for urgency 1. The mean waiting time was 139 days (4.5 months)
for the rest of patients—a similar mean to that of 2005 (141 days).

There were statistically significant differences (P<.0001) in the probability of receiving a
liver transplant according to the patient's blood group (Figure 29). Differences were
found in all four groups, but patients in groups B (N = 35) and, especially, AB (N = 14)
were transplanted more quickly as these groups have a very small number of patients.
For this reason, comparisons are difficult.
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Differences were also observed according to the transplanted patient's age group
(P=.007) (Figure 13). The 0-15 years age group, pediatric receivers (17 patients), were
transplanted more quickly. This low number of cases means that, when compared with
the other groups, the only group that did not show differences was the 16-44 years
group. Differences were also observed between the 16-44 years group and the 45-64
years group.

There were no statistically significant differences in the probability of receiving a
transplant according to sex (P=.4) (Figure 31).

International comparisons

Figure 32 shows the liver transplant rates in different countries for 2006. The rates for
Catalonia are higher if compared with the global rates for Spain and are often double
that of the rates of other countries.

Survival

Figures 33 and 34 show the survival rates for patients and transplanted organs for liver
transplant patients in Catalonia, by periods. We can see that patient survival has
improved over the years. The differences between the four periods are statistically
significant (P<.0001).

Organ survival at 1 year after transplant was 50% for the first period but had increased to
76% for the last period. The probability of losing a transplanted organ after the first year
is approximately 2%-3% per year in the last years. The differences between the four
periods are statistically significant (P<.0001).
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Heart transplants

In 2006, 39 heart transplants were performed in Catalonia (1 to a pediatric receiver),
representing transplant rate of 5.5 per million inhabitants, lower than the rate for the
previous year (56 transplants and 8.0 pmi, respectively, in 2005).

The heart transplant rate increased considerably between 1993 (4.9 pmi) and 2000,
when it reached its maximum (10.4 pmi), although there has been a progressive
decrease between 1993 and 2006, broken only in 2004 and 2005 (Figure 35). This trend
is also observed in the rest of the world.

This reduction is due to new medical alternatives to transplants, which reduce the
number of people on the waiting list but also the availability of organs (Table 8).

Figure 36 shows the process for obtaining valid hearts for transplant and shows that
most hearts are not offered, for different reasons. Once extracted, however, 95% of
hearts are finally transplanted.

In general, heart donors are younger than donors for other organs as there is a stricter
age criterion when evaluating donors. For this reason, there is a small number of heart
donors (18% of total valid donors) and it is difficult to study the evolution of their
characteristics. Thus, distribution by age group (Figure 37) and by causes of death
(Figure 38) do not show a clear trend. However, because the donors are younger, there
is a higher incidence of head injury as cause of death than for donors in general.

Waiting list for heart transplants

The waiting list at 31 December 2006 included 16 patients, all residents in Catalonia and
none of them pediatric (figure 39).

In 2006, 47 patients were added to the waiting list, 4 with urgency 0 and 1 with urgency
1. At the end of the year there were 16 patients awaiting transplant. Also in this year,
there were 3 exclusions due to improvement in the patient’'s condition and 3 exclusions
do to deterioration. Two patients died while awaiting transplant, representing a mortality
rate of 3.2% on the waiting list (Table 9).

In 2006, the mean number of days waiting time for patients who received a heart
transplant with urgency 0 was 6 days, 262 days for urgency 1, and those on the elective
list—the majority—waited an average of 160 days. The overall mean number of days
waiting was 147.

In terms of the probability of receiving a heart transplant, statistically significant
differences were observed (P=.04) between patient blood groups on the waiting list in
2006 (Figure 40). Although there are few patients in blood group B (6), which makes a
global comparison difficult, there are also differences between patients in groups A and
O—qgroups in which patients received transplants sooner.
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Differences are also observed according to the age group of patients awaiting a heart
transplant (P=.01) (Figure 41) but the comparisons are unreliable due to the fact that
most cases are in the 45-64 page group (47 of 66).

No differences were observed according to sex (P=.9) (Figure 42).

International comparisons

The heart transplant rate in Catalonia is similar to that of Spain and is close to the mean
for other European countries (Figure 43).

Survival

Figure 44 shows the survival rates for patients who received a heart transplant in
Catalonia, by periods. There has been an improvement in survival of patients who
received a transplant from 1992-1996 and 1997-2005 with respect to the previous period
(P<.0001). Survival at three months went from 62% in the studied period to 83% in the
1997-2005 period. After the first three months, mortality stabilized in a similar manner in
all three periods studied.
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Lung transplants

In 2006, 27 lung transplants were performed in Catalonia (rate: 3.8 pmi), lower than the
mean for previous years (Figure 45). Of these 27 transplants, 8 were one-lung and 19
were two-lung transplants. All of the three pediatric lung transplants were two-lung
transplants.

In 2006, Catalonia had a lower supply of lung donors than in 2005 (Table 10).

Approximately 80% of the lungs from donors detected as being valid for organ donation
were not placed on offer due to the characteristics of the donor (age) or because
abnormalities were found in clinical tests, imaging tests, or serology. Of the extracted
lungs (44), 34% were not transplanted due to clinical, anatomical, or microscopic
abnormalities. In 2006, 5 lungs extracted in Catalonia were transplanted in other
autonomous communities and 22 lungs were received via the ONT. There were no
exchanges with other European organizations due to ischemia time because of distance
(Figure 46).

The acceptance characteristics of lung donors are similar to those of heart donors as
acceptance criteria require younger ages than for donors of other organs. The trend in
recent years shows a greater percentage of organs coming from donors over the age of
44 years (Figure 47).

Camp as with heart donors, there are differences in the causes of death compared to
donors of other organs, as there is a higher percentage of donors who died due to head
injury, although this has also tended to fall in recent years (Figure 48).

Waiting list for lung transplants

Figure 49 shows the evolution in the number of patients on the waiting list. The low
number of annual cases means that small modifications have a large graphic impact.
After some years of constant increase in the number of people on the waiting list, the
number began to decrease this year and fell to 48 patients (6 pediatric patients). Of
these 48 patients, 5 were from outside Catalonia (3 from the Balearic Islands).

In 2006, 41 new patients were added to the list, 2 with urgency 0. At the end of the year
there were 48 patients awaiting lung transplant. There were no exclusions due to
improvement or deterioration of patients in 2006. Six patients died while awaiting
transplant, representing a mortality rate of 6.2% on the waiting list (Table 11).

The mean number of days waiting time for patients requiring a lung transplant with
urgency 0 was 43 days (2 patients on the 2006 waiting list with urgency 0: 1 adult with 6
days waiting time and 1 pediatric patient with 79 days waiting time). The mean waiting
time for the rest of patients awaiting transplant was 431 days in 2006 (1 year and 2
months), due to the disproportion between the list and the possibility of obtaining lungs
(11% of all donors for 2006).

Blood group clearly conditioned the possibility of receiving a transplant. Figure 50 shows
the probability for patients on the waiting list in 2006 of receiving a transplant. At 9
months, 16% of patients with group A, 8% of patients with group O, 50% of patients with
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group AB and 72% of patients with group B received a transplant, though there were
very few patients in this last group, thus making comparisons difficult (6 and 12,
respectively).

Overall, no statistically significant differences were observed in relation to the probability
of receiving a transplant by age group (P=.1) (Figure 51), but if categories are compared
in groups of 2, the 0-15 years and 45-64 years age groups do show differences (P=.04).

There were no differences by sex (P=.9) (Figure 52).

International comparisons
Figure 53 shows the liver transplant rates in different countries for 2006. The rate in

Catalonia is similar to that of the majority of countries but lower than those of Austria and
Belgium, which have the highest rates in the world.
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Pancreas transplants

In 2006, 28 pancreas transplants were carried out in Catalonia (no pediatric patients),
representing a transplant rate of 3.9 per million inhabitants (pmi). This number of
transplants is the highest yet achieved in Catalonia (Figure 54).

In 2006, 27 of the 28 transplants were kidney-pancreas transplants (23 of 24 in 2005)
(Table 12). As shown in the following table, in 2006, unlike previous years, only half of
the organs transplanted in Catalonia came from donors in Catalan hospitals. Of note is
the increase in the number of organs offered by the ONT (14).

In Catalonia, 8% of the pancreases from donors detected as being valid in 2006 were
not offered for transplant because the age of the donor exceeded the limits of the
acceptance criteria or because abnormalities were observed in analyses, serology, etc.
Of the pancreases offered for transplant (44 in 2006), 64% were not extracted and of the
pancreases extracted in 2006 (16), 14 were transplanted from Catalan donors (Figure
55).

In general, pancreas donors tend to be very young, as shown in Figure 56. The trend
over these years is difficult to evaluate due to the small number of cases.

Due to the young age of the donors, a large percentage of donors died due to head
injury (Figure 57).

Waiting list for pancreas transplants

Figure 58 shows the evolution in the number of patients on the waiting list. The annual
number of transplants increased to 28 this year and the number of patients on the
waiting list fell to 38. Of these patients, 27 were from outside Catalonia (4 from the
Balearic Islands).

In 2006, 30 new patients were added to the waiting list for a pancreas transplant, of
whom 1 was awaiting a retransplant. There was 1 exclusion this year due to
improvement but none due to deterioration. No patients died on the waiting list. (Table
13). The mean number of days waiting for patients requiring a pancreas transplant was
338 days in 2006 (11 months).

In terms of transplant probability, no differences were observed by blood group (P=.2)
(Figure 59), by sex (P=.7) (Figure 60), or by age group (P=.9) (Figure 61).

International comparisons

The number of pancreas transplants in Catalonia in 2006 increased with respect to
previous years and this is reflected in the annual transplant rate. This year, it was

comparatively higher than that of the rest of countries in the region and was only
exceeded by Austria and the United States (Figure 62).
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Pediatric donation and transplant activity in Catal onia, 2006

Following is a summary of donation and transplant activity in Catalan pediatric patients
(15 years or younger).

In 2006, the number of detected cases (brain death and asystolic death) and valid
donors in Catalan hospitals was 12 and 10, respectively—lower than previous years
(Figure 63). For the second consecutive year, however, no detected cases were lost due
to refusal by the family.

The mean age of these valid donors was 7 years, with a range of 0-15 years.

Of the 8 valid pediatric donors detected in 2006, 14 kidneys, 7 livers, 3 hearts and 6
lungs were extracted, of which only 2 lungs were rejected for transplant due to the
unfavorable appearance of the organs on extraction (Table 14).

The kidneys of one of the valid donors were not offered due to abnormal organ function
detected in the analyses. Other organs were not offered principally due to medical
reasons or because of the donor’s age.

A total of 14 kidney transplants, 10 liver transplants, 1 heart transplant and 3 lung
transplants were performed in Catalan hospitals—similar figures to previous years. No
pediatric pancreas transplants were performed (Figure 64).

The mean age of the donors of the organs transplanted to pediatric receivers was 14.5
years (range, 0-46 years). The age of the receivers is shown in Figure 65.

Finally, at 31 December 2006, there were 14 pediatric patients on the different transplant
waiting lists in Catalonia (Table 15).
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TISSUES

Donation and transplantation of tissue grafts in Ca talonia, 2006

In 2006, 3090 patients in Catalonia received transplants of tissues, cell cultures and
biological derivatives of human origin, using a total of 3631 grafts. Furthermore, 296
hematopoietic progenitor transplants were performed.

The implanted tissues (Table 16) are from allogenic donation, whereas the cell cultures
and biological derivatives implanted in each of the related specialties are mainly from
autogenic donations.

Cold-preserved bone and tendon tissue

This year, the fall in donations affected all areas of transplants and in the case of bone
and tendon donation, there was a fall of 26.8% with respect to the previous year. This
fall also affected live donation of bone tissue, which fell by 36.8%, continuing the trend
observed in previous years, whereas multiorgan and cadaver tissue donation fell by
17.4%. Despite this reduction in the number of donors, the tissue obtained from each
donor increased, probably due, in part, to improved optimization of the donations from
multiorgan and cadaver tissue donations and to the improved fragmentation of the bone
pieces obtained (Figures 66 and 67).

A total of 1469 patients were treated with cold-preserved bone and tendon tissue, using
2010 bone fragments/pieces, with a transplant rate of 212 pmi, whereas the mean rate
for Spain was 132.8 pmi. The highest number of grafts used and patients treated
continues to occur in hospitals with their own tissue banks or with a specific reference
tissue bank, followed by large and medium-sized public and private hospitals (Figure
68). The type of tissue used continues to follow the trend of previous years. (Figure 69
and Table 17).

In terms of transplant indications, corresponding to 82.3% of treated patients (Figure 70),
the largest group of indications for the application of bone tissue corresponds to all both
new and replacement prosthetic surgery, followed by fractures. The type of tissue used
in all these cases consists of spongy bone tissue fragments.

Lyophilized bone and tendon tissue

The distribution of lyophilized bone tissue from the Catalan tissue banks to the rest of
Spain continues to increase yearly, as does its use. A total of 5639 units were
distributed, all of which 25.5% were distributed and implanted in Catalonia (1437 units)
(Figure 71). Of the total lyophilized bone and tendon tissue used in Spain (5870 units),
96% was distributed by Catalan tissue banks.
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Cornea and eye tissue transplants

A total of 3215 units of corneal tissue was obtained this year, whereas the number of
corneas used for transplant was 1075, all of which 910 were transplanted in Catalonia
and the remaining 165 were distributed to the rest of Spain. The difference between the
corneas obtained from those transplanted is partly due to problems of tissue viability, but
the largest part of this difference refers to the will to donate exercise by one of our
banks, which carries out extraction independently of the opportunities for using the
extracted tissue.

Total of 910 patients were treated with cornea transplants, with a pmi rate of 131.3
(Figure 72), whereas the pmi rate for the whole of Spain was 56.2.

This year limbic cell cultures have continued to be used and there has been an increase
in the use of sclera and in the use of autologous-serum eyedrops for treating disease of
the anterior pole of the eye (Table 18).

There has been a 38% reduction in the use of amniotic membrane with respect to the
previous year.

In terms of cornea transplant indications, corresponding to 63.5% of all patients treated
(Figure 73), those used to treat corneal dystrophy comprise 27.5% of all indications and,
coffees, 68.6% corresponds to ecstatic dystrophies, 23.9% corresponds to endothelial
dystrophies, and 75% corresponds to stromal dystrophies. The other large group of
indications, with 18%, is corneal edema, of which 69.2% is postoperative to cataract
surgery, 23.1% corresponds to postoperative edema in other types of surgery, and 7.5%
is due to non-surgical causes. Another notable transplant indication is that of re-
transplant due to immunological rejection (11.1%) and viral infections (7.6%).

Vascular tissue transplants

The global amount of vascular tissue obtained has remained stable, whereas, in the
case of heart valves, there was a reduction of 8.9% and 9% increase in obtaining artery
segments. The viability index for both types of tissue has improved significantly (Figures
74 and 75).

Implanting of artery segments in the heart valves remains stable. The total number of
patients treated with vascular tissue in Catalonia was 105, 51 of who were treated with
segments and 54 with valves.

The number of patients treated with valves accounts for 43.5% and segments, 45.5%,
respectively, of the total vascular tissue implanted in Spain. The global vascular tissue
implants rate in Catalonia was 15.2 pmi (Figure 76).

Another notable aspect is the considerable distribution of vascular tissue from Catalonia
to the rest of Spain and Europe. Distribution of artery segments at heart valves to the
rest of Spain shows that 63% of all tissue implanted in Spain this year came from
Catalan tissue banks (Figure 77).
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Obtaining and implanting skin

Skin donation and implantation remains highly stable, as do the indications for its use.
The implants rate is 2.3 pmi and a total of 16 patients were treated in Catalonia,
accounting for 25% all patients treated in Spain (Figure 78). A total of 56,588 cm?2 of skin
were transplanted, of which 52,243 cm2 were used in major burns and the rest were
used in vascular ulcers.

Umbilical Cord Blood Bank activity

There are eight umbilical cord blood banks in Spain. Of these, the only bank in Catalonia
is that Barcelona Umbilical Cord Blood Bank, which depends on the Blood and Tissue
Bank. This bank has the highest activity in Spain.

The number of umbilical cord blood units obtained by the Umbilical Cord Blood Bank in
2006 was 7422. A total of 24,462 units was obtained in the whole of Spain.

Umbilical cord blood is obtained in public and private hospitals specifically authorized for
this purpose and which have obstetric units that take responsibility for part of the
donation process, in accordance with the protocols established with the bank.
A total of 236 units of umbilical cord blood were transplanted up to 2005 (Table 19).

The number of umbilical cord blood units transplanted in 2006 increased significantly
with respect to 2005. A total of 74 units of umbilical cord blood were transplanted in
2006, representing an increase of 154.2%.

As can be seen in Table 20, the number of umbilical cord blood units has doubled in the
past year. The figure has risen from 1550 in 2005 to 3405 in 2006. Furthermore, 1863
units were processed, compared to the 740 units processed in 2005. This represents an
increase of 230%, whereas the overall viability of the tissue obtained and destined for
transplant in 2005 (47.7%) improved with respect to 2004 (34.2%).

Hematopoiesis progenitor transplant activity

In 2006, 388 hematopoietic progenitor transplants were performed in Catalonia, of which
206 (53.1%) correspond to autogenic transplants and 182 (46.9%) correspond to
allogenic transplants. As can be seen in Figure 79, the number of allogenic transplants
has increased significantly in recent years.

From 1988, when the Hematopoiesis Progenitor Transplant Register was implemented,
to 2006, 6159 of these transplants have been performed on 5742 patients. Has shown in
Figure 80, 946 transplants have been performed in children (between the ages of 0 and
18 years) since 1994, corresponding to 18.2%, at 4256 transplants (81.8%) have been
performed in adults. This year, the overall transplant rate increased by 1.3 over that of
2005.
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Indications

The most common transplant indications in 2006, for both the child and adult
populations, were hematological indications. All these, the most common diseases in
adults were non-Hodgkin's lymphomas (21.0%), acute myeloid leukemia (16.3%) and
Hodgkin's disease, with 11.5% (Table 21).

The three most common transplant indications in the pediatric population are acute
myeloid leukemia, accounting for 32.8%, acute lymphoblastic leukemia (21.9%) and not
malign blood diseases, representing 17.1% (Table 22).

The most frequent group for the adult population in the 1999-2006 period is a
monoclonal gammopathies, with 712 cases (23.5%). Other common indications are non-
Hodgkin's lymphomas, with 18.9% and acute myeloid leukemia, with 15% (Figure 81).

Acute leukemia was the most common course of transplant in the pediatric population for
the 1999-2006 period, with 268 cases (48.1%). Of this group, acute lymphoblastic
leukemias account for 161 cases. The second largest group in terms of the activity is
solid tumors (Figure 82).

Origin of the progenitor cells

This year showed a significant increase in the use of umbilical cord blood as a source of
allogenic pediatric transplants (Figure 83). Last year, transplants of umbilical cord blood
accounted for 8.5%, whereas this year, they accounted for 34.3%. In adult autogenic
(Figure 84) and allogenic (Figure 85) transplants and pediatric autogenic transplants
(Figure 86), the most commonly used source is peripheral blood.
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Figure 1. Evolution of refusals* to donate in Catalonia, 1998-2006

Figure 2. Reasons for refusal to donate expressed by the family of a possible donor in
Catalonia in 2006

Figure 3. Evolution of the number and rate of valid cadaver donors, 1993-2006

Figure 4. Number of donors and donation rate (pmi), by province where centers
authorized for organ extraction in Catalonia are located, 2006

Figure 5. International comparison of cadaver donation rates (pmi), 2006

Figure 6. Evolution of mean cadaver donor age (>15 years), 1993-2006

Figure 7. Distribution of valid cadaver donors, by age group, 2000-2006

Figure 8. Distribution of valid cadaver donors, by sex and age group (years), 2006
Figure 9. Distribution of cause of death of valid cadaver donors, by age group, 2006
Figure 10. Evolution of cause of death of valid cadaver donors, 1993-2006

Figure 11. Distribution of valid cadaver donor blood group, 2006

Figure 12. Organs extracted for transplant, 2006

Figure 13. Evolution of extraction index (El) and transplant index (TI) for organs from
valid donors from Catalan hospitals. 2000-2006

Figure 14. Evolution of percentage of use (PU) of organs generated in Catalonia from
brain-dead cadaver donations. 2000-2006

Figure 15a. Exchange of organs between Spain and European organizations: Organs
transplanted, 2006

Figure 15b. Exchange of organs between Catalonia and European organizations:
Organs transplanted, 2006

Figure 16. Evolution of the number and rate of kidney transplants (cadaver and live) in
Catalonia. 1971-2006

Figure 17. Process for obtaining valid kidneys, 2006

Figure 18. Distribution by age group (years) of valid cadaver kidney donors (with organs
extracted), 2006

Figure 19. Distribution of cause of death of valid cadaver kidney donors (with organs
extracted), 2006

Figure 20. Evolution of the number of kidney transplants and the waiting list at 31
December in Catalonia. 1990-2006
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Figure 21. International comparison of kidney transplant rates (pmi), 2006

Figure 22a. Survival of organ in kidney transplant from cadaver donors, by treatment
period. Catalonia, 1984-2005

Figure 22b. Survival of patients who received kidney transplants from cadaver donors,
by treatment period. Catalonia, 1984-2005

Figure 23a. Survival of organ in kidney transplant from live donors, by treatment period.
Catalonia, 1984-2005

Figure 23b. Survival of patients who received kidney transplants from live donors, by
treatment period. Catalonia, 1984-2005

Figure 24. Evolution of the number and rate of liver transplants (cadaver and live) in
Catalonia. 1984-2006

Figure 25. Process for obtaining valid livers, 2006

Figure 26. Distribution by age group (years) of valid cadaver liver donors (with organs
extracted), 2000-2006

Figure 27. Distribution of cause of death of valid cadaver liver donors (with organs
extracted), 2000-2006

Figure 28. Evolution of the number of liver transplants and the waiting list at 31
December in Catalonia. 1990-2006

Figure 29. Probability of receiving a liver transplant, by blood group. Patients on waiting
list in 2006

Figure 30. Probability of receiving a liver transplant, by age group. Patients on waiting
listin 2006

Figure 31. Probability of receiving a liver transplant, by sex. Patients on waiting list in
2006

Figure 32. International comparison of liver transplant rates (pmi), 2006

Figure 33. Survival of patients who received liver transplants, by period. Catalonia 1984-
2006

Figure 34. Survival of the transplanted organs of patients who received liver transplants,
by period. Catalonia 1984-2006

Figure 35. Evolution of the number and rate of heart transplants in Catalonia, 1984-2006
Figure 36. Process for obtaining valid hearts, 2006

Figure 37. Distribution by age group (years) of valid cadaver heart donors (with organs
extracted), 2000-2006
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Figure 38. Distribution of cause of death of valid cadaver heart donors (with organs
extracted), 2000-2006

Figure 39. Evolution of the number of heart transplants and the waiting list at 31
December in Catalonia. 1990-2006

Figure 40. Probability of receiving a heart transplant, by blood group. Patients on waiting
list in 2006

Figure 41. Probability of receiving a heart transplant, by age group (years). Patients on
waiting list in 2006

Figure 42. Probability of receiving a heart transplant, by sex. Patients on waiting list in
2006

Figure 43. International comparison of heart transplant rates (pmi), 2006

Figure 44. Survival of patients who received heart transplants, by period. Catalonia,
1984-2005

Figure 45. Evolution of the number and rate of lung transplants in Catalonia, 1984-2006
Figure 46. Process for obtaining valid lungs, 2006

Figure 47. Distribution by age group (years) of valid cadaver lung donors (with organs
extracted), 2000-2006

Figure 48. Distribution of cause of death of valid cadaver lung donors (with organs
extracted), 2000-2006

Figure 49. Evolution of the number of lung transplants and the waiting list at 31
December in Catalonia. 1990-2006

Figure 50. Probability of receiving a lung transplant, by blood group. Patients on waiting
list in 2006

Figure 51. Probability of receiving a lung transplant, by age group (years). Patients on
waiting list in 2006

Figure 52. Probability of receiving a lung transplant, by sex. Patients on waiting list in
2006

Figure 53. International comparison of lung transplant rates (pmi), 2006
Figure 54. Evolution of the number and rate of pancreas transplants in Catalonia
Figure 55. Process for obtaining valid pancreases, 2006

Figure 56. Distribution by age group (years) of valid cadaver pancreas donors (with
organs extracted), 2000-2006
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Figure 57. Distribution of cause of death of valid cadaver pancreas donors (with organs
extracted), 2000-2006

Figure 58. Evolution of the number of pancreas transplants and the waiting list at 31
December in Catalonia. 1990-2006

Figure 59. Probability of receiving a pancreas transplant, by blood group. Patients on
waiting list in 2006

Figure 60. Probability of receiving a pancreas transplant, by sex. Patients on waiting list
in 2006

Figure 61. Probability of receiving a pancreas transplant, by age group (years). Patients
on waiting list in 2006

Figure 62. International comparison of pancreas transplant rates (pmi), 2006

Figure 63. Evolution of the number of detected cases and valid pediatric cadaver donors
(15 years or younger) in Catalonia, 2000-2006

Figure 64. Evolution of the number of trasplantansplants curried out to pediatric
receivers (15 years or younger) by organ in Catalonia, 2000-2006

Figure 65. Distribution by age group (years) of pediatric receivers in Catalonia, 2006
Figure 66. Evolution of type of bone and tendon tissue donor and pmi rate

Figure 67. Evolution of type of bone and tendon tissue obtained and obtaining rate per
donor

Figure 68. Number of Fragments/Pieces used, by centers

Figure 69. Evolution of patients treated with bone and tendon tissue and pmi implant
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Figure 70. Diagnostic indications, 2006
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Figure 73. Cornea transplant indications in Catalonia, 2006

Figure 74. Obtaining and viability of valve tissue

Figure 75. Obtaining and viability of artery segments

Figure 76. Vascular tissue implanting and pmi implant rate

Figure 77. Distribution of vascular tissue in the rest of Spain and Europe

Figure 78. Evolution of skin implanting and pmi implant rate
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Figure 79. Evolution of the number of hematopoiesis progenitor transplants, by type of
transplant, 1994-2006

Figure 80. Evolution of the number and rate of transplants. 1994-2006

Figure 81. Distribution of adult hematopoiesis progenitor transplants, by indication.
1999-2006

Figure 82. Distribution of pediatric hematopoiesis progenitor transplants, by indication.
1999-2006

Figure 83. Evolution of origin of progenitor cells in pediatric allogenic transplants. 1995-
2006

Figure 84. Evolution of origin of progenitor cells in pediatric autogenic transplants. 1995-
2006

Figure 85. Evolution of origin of progenitor cells in adult allogenic transplants. 1995-
2006

Figure 86. Evolution of origin of progenitor cells in adult autogenic transplants. 1995-
2006
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