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FOR THE PURPOSES OF THIS NEWSLETTER THE FOLLOWING DEFINITIONS WERE USED:

Actual deceased organ donor
An actual deceased organ donor is a person from whom at least one organ has been recovered for the purpose
of transplantation, in contrast to a utilised donor, who is an actual donor from whom at least one organ has been
transplanted. The number of utilised donors is therefore lower or equal than the number of actual donors.

Donor after brain death
A donor after brain death (DBD) is a deceased organ donor in whom death has been determined by neurologic
criteria. 

Donor after circulatory death
A donor after circulatory death (DCD) is a deceased organ donor in whom death has been determined by
circulatory and respiratory criteria.

Multiorgan donor
A multiorgan donor is an actual donor from whom at least two different types of organs have been recovered
for the purpose of transplantation.

Total TX. (all combinations included)
Includes the transplantation of the corresponding organ with or without the simultaneous transplant of a different
type of organ (s).

Double-kidney TX.
One double-kidney TX. is counted as 1 TX.

TX. from living donors
A living donor is a living human being from whom organs have been recovered for the purpose of transplantation.
A Living Donor has one of the following three possible relationships with the recipient:

A/ Related:
A1/ Genetically Related:

1st Degree Genetic Relative: Parent, Sibling, Offspring
2nd Degree genetic relative, e.g. grandparent, grandchild, aunt, uncle, niece, nephew,
Other than 1st or 2nd degree genetically related, for example cousin

A2/ Emotionally Related: Spouse (if not genetically related); in-laws; Adopted; Friend
B/ Unrelated = Non Related: Not Genetically or Emotionally Related

Heart-lung TX.
One heart-lung TX. is counted as 1 lung TX., 1 heart TX. and 1 heart-lung TX.

Double-lung TX.
One double-lung TX. is counted as 1 TX.

Total number of patients transplanted
For more than one organ transplanted into the same recipient: kidney-liver-heart TX. = counted as one recipient.

Absolute number
Include all figures corresponding to all donors/ patients adults and children.

Paediatric
Includes only paediatric activity (patients aged < 15 years).

Waiting List 
Example: At 1/1/2011 there were 200 patients active on the WL. Along the year, 100 patients are newly included
on the WL (first row). In total, 300 patients have been ever active on the WL during the year (second row). Along
the year, 200 patients were transplanted (number recorded in a different questionnaire), 50 patients remain active
at the end of the year (third row), 25 patients died (fourth row) and 25 patients were excluded (number not to
be reported, but derived from previous figures).

Patients included on the WL for the first time in the course of 2014 100
Total number of patients ever active on the WL during 2014 300
Patients awaiting for a transplant (only active candidates) on 31/12/2014 50
Patients who died while on the WL during 2014 25

(*The United Nations Fund report (UNFPA: http://www.unfpa.org/public/) is used as the data source for estimates of
population size)
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International Data On Tissue And
Hematopoeitic Stem Cell Donation And

Transplantation Activity.
Year 2014.
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Data recorded & prepared by: EUROCET - European Network of Competent Authorities for Tissues and Cells -Team (www.eurocet.org)

Data provided by National Competent Authorities:
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Preliminary European Figures on Tissue & Cell (HPC) Donation and Transplantation
Activities, documents produced by the “EUROCET - European Network of

Competent Authorities for Tissues and Cells” (2014)
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INTRODUCTION

Physical inactivity is an important risk factor for cardio-
vascular disease, which has recently been defined both
as a pandemic threat with repercussions on health care,
and as the fourth leading risk factor for global mortal-
ity(1). According to WHO, physical inactivity levels are ris-
ing in many countries(2). This not only has major impli-
cations for the prevalence of non-communicable
diseases (NCDs) and the general health of the popula-
tion worldwide, but it also adds to the burden on Health-
care Systems which now have to cope with the addi-
tional cost of treating NCDs. Several studies report the
positive impact of regular physical activity in the pre-
vention of primary and secondary cardiovascular dis-
ease as well as stroke, diabetes, hypertension, colon can-
cer, breast cancer and depression. 

It has been demonstrated that transplant patients may
develop medical complications such as metabolic syn-
drome, susceptibility to infection and chronic diseases
which may compromise the outcome of transplantation
and graft survival in the long-term. Immunosuppressive
therapy may play a role in the development of such
complications, but the psychological response to post-
transplant treatments must also be taken into consider-
ation when dealing with this type of complication.

The solid organ transplant population is characterised
by an increased risk of developing cardiovascular dis-
ease after receiving a transplant, and the analysis of
available post-transplant data shows a high number of
complications including an increased incidence of dia-
betes, weight gain possibly leading to obesity, and dys-
lipidaemia. It is now known that the key factors affecting
weight gain in transplant recipients are the post-trans-
plant treatment itself, which alters metabolic function,
and the hunger induced by the improvement patients
experience in their physical condition after the trans-
plant. Quality of life is known to have a major influence
on the success of a transplant, and is evaluated by vari-

ous social indicators including returning to work or
resuming studies, becoming a parent, participating in
social activities in general, and social reintegration. Phys-
ical activity and exercise are meaningful indicators for
social reintegration since they help organ transplant
patients adjust to the changes in their lives brought
about by a transplant, develop their body awareness
and enhance their physical and mental condition.

From a public health standpoint, it is important to recog-
nise that cardiovascular disorders are currently the lead-
ing cause of death in the transplant population and that,
in order to reverse this trend, appropriate medical and
behavioural counter measures are urgently required.
Exercise capacity is a more powerful predictor of mor-
tality among men than other established risk factors for
cardiovascular disease(3), with each 1MET (metabolic
equivalent) increase in exercise capacity conferring a 12
percent improvement in survival (Table1). Another
aspect to be taken into account is that regular exercise
reduces the risk of chronic metabolic and cardiorespira-
tory diseases, in part because exercise exerts anti-inflam-
matory effects. The anti-inflammatory effects of regular
exercise may be mediated via both a reduction in vis-
ceral fat mass (with a subsequent decrease in adipokine
release) and the introduction of an anti-inflammatory
environment with each bout of exercise(4,5).

PRESENT SITUATION IN EUROPE 

A survey was conducted among the Council of Europe
member states to check for similar projects or programs
on the quality of life of transplanted patients focussing
on physical activity. Although follow-up data for trans-
planted patients are registered and monitored in all the
countries surveyed there are no general national rules
on how and what to measure apart from standard clini-
cal parameters, blood values, immunosuppression lev-
els, and general health status, etc.
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Physical activity has been recognised as an added value
but is not regularly included in most of the programmes.
Physiotherapy is prescribed by National Health Systems
when needed, with some countries providing a few
weeks of rehabilitation after liver, heart and lung trans-
plantation. However, no funding is provided for further
physical activity as a means of improving quality of life.

While the importance of physical activity is widely
recognised, the majority of National Health Systems
have not yet been able to develop a system for promot-
ing physical activity in general and for transplanted
patients in particular.

The survey found that, in one member state, the
national health insurance scheme covers the cost of
physical activities prescribed by a follow-up physician,
but that patients were required to pay for physiother-
apy themselves. It also found that in many member
states, rehabilitation with physiotherapy is provided
after heart, liver and lung transplantation and, in most
cases, is covered by national health insurance bodies.

OUR RECOMMENDATIONS

National Authorities should educate, advise and
heighten the awareness of physicians performing trans-
plants and caring for transplanted patients about the
importance of prescribing regular physical activity after
transplantation, depending on individual needs and
health status. Such activities may be started very soon
after surgery and should continue under supervision
after the patient is discharged from hospital.

National Authorities should encourage research to
develop a reliable and simple “rehabilitation after trans-
plant” model programme for use by transplant recipi-
ents under the supervision of Sports Medicine doctors.

National Authorities should start specific campaigns for
transplanted patients, through patient organisations,
scientific societies and health foundations in both the
public and private sectors, to promote regular physical
activity as part of the social reintegration of transplanted
patients.

Physicians should recommend regular physical activity
for transplant recipients, even those with chronic dis-
ease, as a healthy habit that will improve their quality of
life.

Health institutions, National Authorities and specialists
should create common rehabilitation guidelines for
post-transplant patients.

National Health Systems should recognise the impor-
tance of prescribing physical activity as an adjunct to

immunosuppressive therapy for transplanted patients
and provide appropriate funding.

Health institutions, National Authorities and specialists
should raise awareness on an international level of the
importance and benefits of introducing prescribed
physical activity in conjunction with immunosuppres-
sive therapy for transplanted patients. This would be of
benefit not only to the patients, whose quality of life
would improve, but also to member states themselves
since it would reduce the cost of post-transplant follow-
up (economic impact), expedite patients’ return to the
workplace (socio-economic impact), improve their qual-
ity of life, confirm the efficacy of transplantation as a life-
saving therapy, increase confidence in the transplant
system and raise awareness of donation culture (public
and social impact), all of which are aspects that Govern-
ments should take into account.

THE ITALIAN EXPERIENCE

In 2008, the Italian National Transplant Centre (Centro

Nazionale Trapianti, CNT) began a study on a group of
transplant athletes taking part in national and interna-
tional sports competitions in order to verify the effects
of sporting activity on solid-organ transplant recipi-
ents(6). The results for physiological response, energy
expenditure, kidney function and endurance of physical
strain in the group were comparable to those obtained
for non-transplant athletes. On the basis of these results
for athletes, a research protocol was established in 2010
to measure exercise effectiveness in transplant patients
as post-transplant therapy for use alongside pharmaco-
logical treatments. This provided a unique opportunity
to study the outcomes of a personalised prescription of
organised and supervised physical activity for solid-
organ transplant patients.

During the Italian Winter Transplant Games organised
by the Italian Association of Dialysis and Transplant
Patients (ANED sport) in 2009(7), solid-organ transplant
recipients’ abilities during physical activity and their per-
ception of their physical and mental state were studied.
A team of experts in sports medicine and transplants
performed specific tests on 16 transplanted skiers to
measure body mass index, body fat percentage (pli-
cometer), explosive power in the lower limbs (the Bosco
test), energy expenditure (armband) and the perception
of personal state of health (SF-36).

Another study, the “NoveColli Life” study, involved trans-
planted cyclists and aimed to check certain aspects of
renal function in transplant recipients during a 130-kilo-
metre cycling-race, and to compare the data obtained
with those of non-transplant cyclists competing in the
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same event. Twenty transplanted athletes covered the
in an average of six hours and 37 minutes versus six
hours and 15 minutes for the 44 non-transplanted sub-
jects. All the athletes gave venous blood and urine sam-
ples the day before the race (Pre), immediately after the
race (Post) and 24 hours after competing (24h). Urea,
creatinine, micro albuminuria, urinary proteins and urine
specific gravity were measured to assess renal function.
A significant increase was found between Pre and Post
values and a significant decrease between Post and Post
24h values in both groups.

The results indicate a significant difference in renal func-
tion between transplanted cyclists and the non-trans-
plant subjects at these three times (before, during and
24hrs after the race). Non-transplanted cyclist values
remained within the normal range. A similar trend was
observed in the transplant recipient cyclists and the vari-
ations were comparable to those measured in the non-
transplanted group, although the values of the trans-
planted group were higher, slightly above the normal
range.

CLINICAL TRIAL

To support scientific research and information on phys-
ical activity and transplants, the Italian National Trans-
plant Centre and the University of Bologna, in collabo-
ration with the Isokinetic Education & Research
Department, sponsored the Research Protocol “A trans-
plant…and now it’s time for sport”, the first scientific
study designed to measure the effects of exercise in
patients after solid organ transplantation. The primary
endpoint of this study was to demonstrate, through sci-
entific measurements, that physical activity is essential
for all transplant recipients. Promoting the prescription
of regular physical activity as supportive therapy for
patients with chronic conditions would not only help
prevent many diseases, but would also alleviate the
financial burden of disease on public healthcare sys-
tems. In particular, supervised exercise can help control
the overall physical (and mental) well-being of trans-
plant recipients, leading to significant improvements in
post-transplant quality of life(8).

Preliminary data indicate that, twelve months after
recruitment, transplanted patients who performed
physical activity showed an improvement in body
composition (decrease in the percentage of adipose
tissue) and an increase in work capacity (+15% increase
in muscle strength and +17% in cardio-respiratory
endurance)(9). These effects are accompanied by an
improvement in the self-perception of physical health
(+8%) and overall health (+10%). The preliminary
results of the study are therefore very encouraging and

confirm the hypothesis that exercise has drug-like
effects.

The “A transplant…and now it’s time for sport” protocol
was established in 2010 by a team of transplant experts
and sport physicians employed by different Italian Local
Health Authorities. The premise of this study was that
cardiovascular disorders are the leading cause of death
in transplant recipients and that physical exercise is
essential not only for “transplant athletes” but for all
transplant recipients receiving anti-rejection treatments
(cortisone and immunosuppressive drugs) which
encourage changes in lipid metabolism and can cause
serious heart disorders.

The Italian National Transplant Centre and the FITOT
foundation jointly trained 250 doctors and graduates in
physical education and recruited 45 transplant clinicians
in ten Italian regions to the study. A total of 148 Italian
transplant patients were enrolled in the study, 83 in the
clinical group and 54 in the control group. Twelve-
month results were obtained from two pilot regions
(Emilia Romagna and Veneto) where respectively 21 and
33 recipients were taking part in the study.

The parameters of the patients improved with physical
activity, the percentage of body fat tended to decrease
(-1% as a trend), lower and upper limbs strength
increased by 3% up to 25% and aerobic capacity
increased by an average 14%.

Over the one year period, the improvement in self-per-
ception of health status was as follows: physical health
status +8%, general health status +10%, psychological
well-being +6%.

CONCLUSION

The Italian protocol “A transplant…and now it’s time for
sport” shows that, in transplanted patients, regular phys-
ical activity and supervised physical exercise are largely
positive in terms of patient safety and have beneficial
effects on quality of life. 

Regular physical activity of moderate intensity, such as
walking, cycling, or any kind of bodily movement pro-
duced by skeletal muscles that requires energy expen-
diture, has significant benefits for health (10).

Furthermore the Action Plan for the Global Strategy for

the prevention and control of non-communicable diseases

(issued by WHO through Resolution WHA61.14) urges
Member States to implement national guidelines on
physical activity for health and encourages them to
develop and put into practice policies and interventions
targeting the importance of physical activity for health.
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The CD-P-TO (European Committee – partial agreement
– on organ transplantation) recommends that all Coun-
cil of Europe countries promote specific physical activity
programs as a complementary treatment for trans-

planted patients and a means of improving quality of
life, and encourages Governments to act on this sug-
gestion to improve the general health of their national
population.

REFERENCES

1. Kohl HW3, Craig CL, Lambert EV et al: “The pandemic
of physical inactivity: global action for public health”.
Lancet 2012;380:294-305.

2. World Health Organisation: “Global recommenda-
tions on physical activity for health”. WHO Library
Cataloguing-in-Publication Data, WHO 2010.

3. Myers J Prakash et al: “Exercise capacity and mortal-
ity among men referred for exercise testing”. N Engl
J Med 2002:346:793-801.

4. Gleeson M et al: “The anti-inflammatory effects of
exercise: mechanism and implications for the pre-
vention and treatment of disease”. Nat rev Immunol
2011;11:607-615.

5. Kwon H et al: “Adipokines mediate inflammation and
insulin resistance”. Front Endocrinol (Lusanne)
2013;4:71.

6. Trerotola M, Grasso E, Storani D, Totti V, Roi GS,
Mosconi G, Nanni Costa A: “A Transplant… and Now
It’s Time for Sport: The Importance of Physical Acti -

vity for Transplant Recipients”. Organs Tissues & Cells
2013; 16(3):175-182.

7. Mosconi G, Cuna V, Tonioli M, Totti V, Roi GS, Sarto P,
Stefoni S, Trerotola M, Nanni Costa A: “Physical activ-
ity in solid organ transplant recipient: preliminary
results of the Italian Project”. Kidney Blood Press Res
2014; 39:0-0; published on line: May 31, 2014.

8. Didsbury M, McGee RG, Tong A, Craig JC, Chapman
JR, Chadban S, Wong G: “Exercise Training in Solid
Organ Transplant Recipients: A Systematic Review
and Meta-Analysis”. Transplantation 2013;95: 679-687.

9. Roi GS, Stefoni S, Mosconi G, Burra P, Granito M,
Macini P, Mastrosimone S, Nacchia F, Brugin E, Rigotti
P, Sarto P, Sella G, Tamè M R, Sgarzi S, Totti V, Trerotola
M, Tripi F, Ermolao A, Nanni Costa A: “Physical Activ-
ity in Solid Organ Transplant Recipients: Organisa-
tional Aspects and Preliminary Results of the Italian
Project. Transplantation Proceedings, in press.

10. Heiwe S, Jacobson SH: “Exercise training for adults
with chronic kidney disease” (Review). The Cochrane
Library 2011, Issue 10

TABLE

Table 1: Myers et al., NEJM 2002, 346:793-801

A Normal Subjects C Subjects with Cardiovascular Disease

100

75

50

25

0

100

75

50

25

0
0 3.5 7.0 10.5 14.0

0 3.5 7.0 10.5 14.0

Pe
rce

nt
ag

e S
ur

viv
ing

Pe
rce

nt
ag

e S
ur

viv
ing

>8MET

>8MET
5-8 MET

5-8 MET

<5MET

<5MET

2-NEWSLETTER 2015_alta  07/09/15  12:24  Página 61



62

Among the therapeutic options for end stage renal dis-
ease (ESRD), kidney transplantation from living donors
currently represents the best treatment, giving superior
results in terms of patient survival and quality of life
when compared with deceased donor kidney trans-
plantation or dialysis  [1,2]. Organ shortage and limited
expansion of the deceased donor pool in the last decade
have multiplied demand for living kidney donation all
over the world. Yearly, more than 27,000 living kidney
donations are performed worldwide, accounting for
almost 40% of all kidney transplants.

Living kidney donation requires a healthy volunteer to
undergo nephrectomy, a procedure reported to have
the extremely low perioperative mortality rate of 3.1
cases per 10,000 kidney donation procedures, which is 6
times lower than the surgical mortality reported for
laparoscopic cholecystectomy [3]. However, the choice
of life with a single kidney is also associated with an
unavoidable degree of reduction in renal function [4]. 

Therefore, the European Committee on Organ Trans-
plantation (CD-P-TO) believes that it is imperative for the
transplant community to define precisely the risks asso-
ciated with living donation, to identify potential living
donors who are at increased risk of long term complica-
tions following kidney donation, and to communicate
these shortcomings upfront and clearly to candidate
donors primarily through direct doctor-patient rela-
tionship.

In all cases, the CD-P-TO emphasises that free life-long
monitoring should be offered to all living donors fol-
lowing kidney donation. Particular consideration should
be given to donors travelling from overseas to donate,
especially those from developing countries, as these
individuals may have limited resources or access to

health care in the longer term. In addition, the estab-
lishment of national or even supranational registries to
monitor live donation and its consequences should be
regarded as highly desirable [5].

To date, the risk of ESRD for living donors has been con-
sidered to be lower than, or no different to, that of the
general population (180 vs 268 cases/106 person-years)
since living donors are thoroughly screened and
reportedly healthier than controls who have had no
screening [6].

However, two recent studies published in the last year
where long-term risks have been analysed in large
cohorts of healthy living kidney donors and compared
to those of matched healthy controls, have come to
challenge the conclusions of such earlier reports.

In a first study from Norway, 1,901 living kidney donors
were compared to 32,621 potentially eligible kidney
donors [7]. The study showed that, amongst donors
there was a significantly increased long-term risk for
ESRD (0.47% vs 0.067%; hazard ratio 11.38), cardiovas-
cular, and all-cause mortality (cumulative incidence at
25 years of 18% in donors vs. 13% in controls). It should
be noted, however, that in this study a considerable pro-
portion of the living donors were on average 8 years
older and had a longer follow up compared to controls,
resulting in a potential age-derived bias with regard to
the development of ESRD or the incidence of death in
the donor group.

Moreover, all donors with ESRD (n=9) were biologically
related to their recipients and the renal disease was
immunologic, suggesting the possibility of a hereditary
factor. In addition, the control group derived from a
restricted geographic area within Norway and was
selected in a survey conducted in a limited period of

Long-term outcome of living
kidney donation
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time (1984-1987), raising doubts about the appropri-
ateness of controls. 

In a second study conducted in the USA, a cohort of
96,217 living kidney donors was compared with a pop-
ulation of 9,364 healthy-matched non-donor controls
[8]. In this study, kidney donors had an increased risk of
ESRD (7 times) over a median of 7.6 years, although the
magnitude of the absolute risk increase was small (0.9%
vs 0.14%). In this regard, however, the absolute risk for
ESRD was not based on the actual number of ESRD cases
recorded during the study but was the ultimate result of
a complex statistical elaboration. The 15-year cumula-
tive incidence of ESRD was higher among older donors
and African-American donors. Increased incidence in the
latter group could be due to either genetic factors or to
increased risk of developing comorbidities after dona-
tion (e.g. hypertension).  Nevertheless, when compared
to the general unselected population, living donors had
much lower estimated lifetime risk of ESRD (90 cases per
10,000 in living donors vs 326 cases per 10,000 in
healthy matched controls, i.e. 3.6 times lower). 

In summary, a higher risk of developing ESRD among kid-
ney donors is documented in these recent studies con-
ducted in two large cohorts of living donors compared to
their matched non-donor counterparts. The chances for
living donors to develop ESRD during their lifetime appear
to be marginally increased (incidence lower than 1%)
though the magnitude of the absolute risk increase is
small and is much lower than that of the general popula-
tion. In addition, the data suggest that such an increased
risk may be primarily confined to African-American donors
and to a selected subgroup of biologically related donors
whose recipient’s ESRD was the consequence of an
immune-mediated process. Moreover, both these studies
present several methodological shortcomings that may
have contributed to a slight overestimation of the said risk.

However, the risk of developing ESRD among kidney
donors evidenced by these reports cannot be hurriedly
dismissed. Furthermore, the long-term mortality risk is
still controversial among studies.

Prior to any intervention, living kidney donors must be
given comprehensive information as to the purpose and
nature of the surgery to remove a kidney, as well as on
its consequences and risks, to enable the donor to give
her/his informed and free consent. Therefore, based on
these recent observations, the CD-P-TO believes that
complete and updated information to living donors
should reflect that:

1) Living kidney donation is the best option for ESRD
in terms of patient and graft survival,  and is supe-

rior to deceased-donor kidney transplantation or
dialysis;

2) Among all types of surgical procedures, the peri-
operative mortality of kidney donation is
extremely rare, occurring in 3.1 per 10,000 cases,
which is 6 times less than the surgical mortality
for a low risk procedure such as laparoscopic
cholecystectomy;

3) Analysis of large donor populations in North
America and Europe are not conclusive in defin-
ing the possible adjunctive long-term risk of
death for living kidney donors with respect to
healthy-matched non-donors;

4) Living kidney donor candidates should be
selected among the individuals who carry the
lowest risk of developing ESRD in their lifetime.
While two studies have shown that this risk may
increase by several fold after kidney donation (7-
11 fold compared with controls), the percentage
of risk still remains low (0.47% vs 0.067% [7] and
0.9% vs 0.14% [8] in living donors and controls,
respectively), the absolute risk being 3.6 times less
than that of developing ESRD in the general pop-
ulation. Such a risk appears to be primarily con-
fined to a selected portion of the donor popula-
tion that includes donors who are biologically
related to recipients with immune-mediated kid-
ney disease and black donors. 

5) Possible factors that may predict a risk of devel-
oping ESRD in the lifetime of living kidney donors
include donor co-morbidities (such as obesity,
hypertension and ethnic genetic association) and
age at the time of nephrectomy. In this regard, it
should be noted that predicting long term out-
come is more difficult in younger donors com-
pared with older donors where the assessment
of residual renal function and subsequent
decline over time is more predictable. Whatever
the case, the possible impact of risk factors that
were identified during the evaluation process
must be carefully explained to the potential
donor.

Based on these data, the current opinion at the CD-P-TO
is that living kidney donation should continue to be con-
sidered as a safe, acceptable and effective procedure,
allowing transplantation to go ahead against a back-
ground of profound shortage of organs from deceased
donors. It should also be regarded as an expression of
respect for the autonomy of the donor. 
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It is the view of the CD-P-TO that recent studies reinforce
the need for life-long follow up of donors so that risk fac-
tors for ESRD that accumulate over a lifetime can be
properly assessed. Health professionals and administra-
tions should make all efforts to increase the available
evidence on the risks of donating a kidney during one’s
lifetime to provide potential donors with the necessary

data for properly informed consent. It is only in a climate
of complete trust and transparency that healthcare pro-
fessionals will increase confidence in living donation. 

In this light, the CD-P-TO recommends that the above
information is incorporated into discussions with donors
about the risks and benefits of this generous gift, and is
included in the provisions of the informed consent.
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