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Introduction

Summary

Over the past decades, there have been significant demographic changes in
patients awaiting deceased donor kidney transplants, with the largest increases
in the >65 year-age group. Because most allograft failures in older recipients
are the result of death with a functioning graft, the transplant community has
adopted the position that older donor kidneys, with reduced half-lives, often
can provide suitable, lifelong function for an elderly recipient. Since 1999, the
Eurotransplant Senior Program (ESP) allocates kidneys from donors >65 years,
without prospective matching for HLA antigens, to local transplant candidates
265 years. The rationale behind this policy was to expedite the change of the
elderly to receive a transplant and to reduce cold ischemia time to prevent
ischemic injury and hereby delayed graft function and the increased risk of
rejection. Two issues have been identified with the use of old donor kidneys.
First, there is an increased incidence of acute interstitial rejection, compared
with kidneys from younger donors and secondly, once a rejection episode
occurs, the ability to mount a tissue repair process seems impaired. Especially
in the elderly, avoiding acute rejection must be balanced against the greater risk
of excessive immunosuppression, putting these recipients at higher risk of
infection and malignancy. Combined matching for age as well as HLA-DR anti-
gens may further improve the results of Senior Programs.

was once a major reason cited for discarding kidneys
from deceased donors, between 1988 and 1995, UNOS

In the Western world, there is a progressive increase in
the number of patients with end stage renal failure, which
is mainly because of an increase in patients aged
65-75 years and, in more recent years, over the age of
75 year. As successful renal transplantation improves both
longevity and quality of life compared with long-term
dialysis treatment [1], more elderly patients are placed on
the transplant waiting list. Within FEurotransplant,
between 1991 and 2007, there has been a significant
increase in kidney transplant recipients over 65 years
from 3.6% to 19.7%, while the proportions of patients
aged 46-64 year remained the same and those aged
<46 year decreased (Fig. 1). In the meantime, also the
demand for kidneys has increased progressively and the
pressure to expand criteria of donor acceptability has
intensified continuously. Whereas donor age over 40 years
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registered a 172% increase in the number of deceased
donors of over 50 years of age, which resulted in an
increase in older donors from 12% to 25% [2]. In Euro-
transplant, between 1991 and 2007, the proportion of
older kidney donors increased significantly from 12.5% to
38.5% (>55 years) and from 2.3% to 18.1% (>64 years)
(Fig. 1). Improved patient survival is a well-established
benefit of renal transplantation, but the magnitude of
improved patient survival is not uniform across patient
subgroups [1]. Older recipients are more likely to die
with a functioning graft than younger recipients, whereas
death-censored graft failure, defined as a need for
re-transplantation  or dialysis, is less
common [3,4]. In the elderly, infectious causes are among

maintenance

the leading primary causes of death. Patients over
60 years, who receive kidney from older deceased donors
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are also more likely to experience an acute rejection epi-
sode [5] and have an increased risk of chronic allograft
loss [6]. Part of the increased risk of chronic allograft
nephropathy may be explained by an increased suscepti-
bility to calcineurin inhibitor (cyclosporine or tacrolimus)
related nephrotoxicity [7]. Calcineurin inhibitor minimi-
zation would seem especially attractive to recipients of
older donor kidneys [8], but it is important to note that
if they experience a single acute rejection episode, this is
more likely to shorten graft and patient survival signifi-
cantly [9].

Patient survival in the elderly

There are no randomized trials comparing the clinical
outcomes of transplantation with dialysis in the elderly.
The study by Wolfe ef al. on mortality in dialysis and
transplant patients showed that death rates were lower in
transplanted patients compared with those who remained
on the waiting list. This benefit extended to all causes of
end-stage renal disease (e.g. glomerulonephritis, congeni-
tal renal disease, diabetes mellitus, and hypertension) and
all categories of patients. This landmark study compared
228.552 patients on dialysis, of whom 46.164 had been
placed on the waiting list for a first deceased donor renal
transplant, with 23.275 transplant recipients. Overall mor-
tality in transplant recipients of all ages was consistently
less than that for age-matched patients who remained on
the waiting list. For patients over 60 years, annual death
rates (per 100 patient years) were 23.2 while on dialysis,
10.0 on the waiting list, and 7.4 after transplantation. The
relative benefit of transplantation has since been con-
firmed and extended to patients over the age of 70 years
[10] and even over the age of 75 years [11]. After the first
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Figure 1 Proportions of Recipients and
deceased kidney Donors according to

year, excluding excess initial mortality associated with the
transplant procedure, the projected increase in life span
of patients aged 60-74 was about 4 years with a 29%
decrease in the long-term risk of death 5 years after trans-
plantation. Also, recipients over 65 years of age who
received expanded criteria kidneys lived on average
3.8 years longer than their wait-listed counterparts,
despite lower graft outcomes [12]. The important per-
spective remains that successful transplantation with
either a regular or even a marginal donor kidney is asso-
ciated with a substantial improvement in longevity and in
quality of life.

Nearly 50% of graft loss in older patients occurred
because of death versus only 15% in younger patients
[13]. In itself it is not surprising that mortality rates after
transplantation are greater in the elderly [14]. Several
studies have documented an increased incidence of infec-
tions, including opportunistic infections, with increasing
age of the transplant recipient. Of note, in patients
265 years the annual adjusted infectious disease death rate
approaches that of patients on dialysis (16.7 and 20.0 per
1000 patients), while infectious death rates were 6.1 and
15.4 for transplant recipients and wait-listed patients aged
40-49 years, respectively [15]. The risk of infectious death
increased with increasing age, being 5-fold greater for
recipients over the age of 65 years compared with recipi-
ents aged 30-39 years [5]. In a case control study, com-
paring the incidence of infection in transplant recipients
older and younger than 65 years, the increased incidence
of fungal and viral infections were not significantly differ-
ent, but bacterial infections occurred in 70% of the
elderly compared to 28% of the younger patients [16].
Death caused by infection only occurred in the older
patients.
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Graft survival in the elderly

Excluding patient death, chronic allograft nephropathy is
the major cause of late graft loss after renal transplantation
[17,18]. An independently increased risk of chronic renal
allograft loss has been reported in the elderly [6]. When
graft survival is censored for patient death, there appears to
be an inconsistency in different studies with respect to out-
come in older and younger transplant recipients. In a
study including 1100 patients transplanted in Scotland
between 1989 and 1999, 8-year patient survival was 82%,
49% and 33% for those aged 18—49 years, 60—65 years
and 265 years, respectively [19]. When graft survival was
censored for patient death, 8-year graft survival was
approximately 70% in all age groups. Using USRDS data
collected between 1988 and 1997, uncensored graft survival
fell from approximately 60% at 8 years for recipients aged
18-49 years to approximately 30% for those 265 years [6].
In this study, an effect of age was also observed when graft
survival was censored for patient death. Death-censored
graft loss was approximately 70% in patients aged 19—
49 years, but approximately 50% in those 265 years. Using
the Eurotransplant data of all consecutive transplants per-
formed between January 1 2000 and January 1 2005, graft
survival at 1 year after transplantation was significantly
(P < 0.0001) worse in recipients 65 years than in all other
recipient age groups (Fig. 2).

The time to failure of a renal allograft is determined by
the initial function achieved after transplantation, the
number and severity of insults, and a number of tissue
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Figure 2 Graft Survival stratified by Recipi ent Age Consecutive first
deceased donor kidney transplants. Eurotransplant Jan 1, 2000-Dec

31, 2004.
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characteristics. The insults a graft usually encounters
include ischemia/reperfusion injury, acute rejection epi-
sodes, drug-related nephrotoxicity, hypertension and
hyperlipidemia. Tissue susceptibility to injury and its abil-
ity to repair damage are important tissue characteristics.
Pharmacokinetic parameters are generally little influenced
by age, but the degree to which the drug suppresses the
immune system or the greater susceptibility of kidneys
from older donors to the nephrotoxic effect of certain
drugs is unpredictable. Longitudinal studies of elderly
individuals have shown with aging a diminution in renal
reserve, along with functional constraints on the kidney’s
ability to respond appropriately to challenges of either
excesses or deficits [20]. There appears to be a more deli-
cate balance between adequate immunosuppression and
excess non-immune toxicity. This is supported by the fact
that at the present outcome parameters in the elderly are
dominated by increased death from cardiovascular causes
and infectious diseases.

Acute rejections with intimal arteriitis have a negative
impact on graft prognosis, whereas acute interstitial rejec-
tion episodes had no discernible impact [21]. As older
kidneys experience an increase in inferstitial type acute
rejection episodes that are associated with increased graft
loss later on, this suggests an age-related limited ability of
the tissue to repair after injury [9]. Consistent with this
view is a study from Spain in which an increased graft
loss was observed of kidneys from old donors if such kid-
neys had experienced acute rejection episodes or delayed
graft function [22]. In a time-dependent analysis of risk
factors for graft loss, delayed graft function and acute
rejection were identified as risk factors for graft loss in
the first 5 years but thereafter donor age seemed to be
the most important factor [23]. Prophylactic treatment
with anti-lymphocyte antibodies was administered to a
substantial fraction of these patients [22,23] or only rejec-
tions requiring antibody therapy were considered [23].

The explanation for the increased loss of grafts from old
donors that have experienced acute rejection episodes is
that such kidneys have fewer nephrons that function ade-
quately and that the summation of damage results in an
earlier demise of the graft compared with younger donor
kidneys. Previous studies have reported that old donor age
or the presence of one or more acute rejection episodes
are associated with decreased death-censored graft survival
[24]. Although there is increasing evidence that subclinical
acute rejection is associated with the subsequent develop-
ment of chronic allograft nephropathy [25-28], a causal
link between asymptomatic infiltrates and chronic allograft
nephropathy has not been formally proven. It has been
proposed that graft parenchymal cells undergo premature
senescence or aging as a result of multiple injuries
and repair [29,30]. If progressive loss of renal mass or
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senescence is the mechanism of increased graft loss, then it
is expected that grafts from older donors show a progres-
sive decrease with time and that the rate of decline of
function correlates with donor age. However, Kasiske et al.
found no effect of donor age on the rate of decline in graft
function between 1 year and last follow-up [31]. Current
data best fit the hypothesis that increased graft loss of
older donor kidneys is related to summation of injury,
including an increased incidence of acute rejection epi-
sodes, in the early post-transplantation months together
with an impaired ability to repair the tissue (Fig. 3).

Quality of the transplanted tissue appears to be a key
factor to explain the striking difference between renal
allografts from living and deceased donors, both in the
incidence of acute rejection and chronic allograft
nephropathy [32-34]. A long held belief is that the
adverse effect of donor age on graft survival is only
evident in deceased donor transplants, but not in selected
living donor transplants [24]. A recent study from Nor-
way however challenged this view, reporting an increased
incidence of acute rejection episodes when the live donor
was over 65 years of age [35]. In their multivariate analy-
sis, donor age over 65 years and steroid-resistant acute
rejection were independent risk factors for graft loss
between 3 months and 5 years post-transplant.

Age-matching for the elderly

The disparities of organ availability, disproportionate
numbers of patients placed on the waiting list, and the
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Figure 3 Death-censored Graft survival Recipients >65 years stratified
by donor age Consecutive first deceased donor kidney transplants.
Eurotransplant Jan 1, 2000-Dec 31, 2004.
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aging population with end-stage renal disease have
resulted in the development of old-for-old transplantation
programs. As most allograft failures in older recipients
were the result of death with a functioning graft, the
transplant community has adopted the position that older
donor kidneys, with reduced half-lives, often can provide
suitable, lifelong function for an elderly recipient.

The survival of older kidneys according to recipient age
has been examined in more than 74 000 UNOS patients
[3]. Giving older kidneys to older recipients did not
appear to have a major effect on graft survival indepen-
dent of the effects of recipient and donor age per se as
there did not appear to be any consistent interactions of
specific recipient donor combinations. There was no con-
sistent pattern across all of the possible recipient-donor
age combinations that would suggest that giving younger
or older kidneys to younger or older recipients altered the
risk of graft failure [3]. In a multivariate Cox propor-
tional hazard analysis, kidneys from donors of 55 years of
age or older, the risk of graft failure was not higher or
lower for recipients of different ages. This is in accor-
dance with the data from two single-center studies that
failed to find an independent effect of donor and recipi-
ent age differences on graft survival [4,36]. As was the
case for graft survival, giving older kidneys to older recip-
ients did not appear to have any major effects on patient
survival, or death-censored graft survival, independent of
the effects of recipient and donor age per se.

An analysis of the same UNOS database has also shown
that between 1988 and 1998, recipients over 54 years
46.2% more often received a kidney from a deceased
donor over 54 years than expected if differences in recipi-
ent and donor age had not been a factor in deciding to
accept an offered kidney for transplantation or not. These
recipients less often (33.5%) received kidneys from
donors 18 to 29 years old than expected [3]. Thus, in the
past decades, there was indeed a selection bias in clinical
practice to allocate kidneys from old donors to older
recipients and it has even been suggested that the out-
come of transplantation of older kidneys can be opti-
mized when these kidneys are transplanted into older
recipients [37,38]. The most important argument to be
reluctant with allocating kidneys from older deceased
donors to younger (especially under 50 years) recipients
is the significantly increased risk of transplant failure
[39]. At 5 years, there is already a 25% difference in graft
survival rate between transplants from young and old
donors, and the projected graft half-life decreased from
10.2 years if the donor was between 16 and 20 years of
age to 5 years for grafts that came from donors who were
60 years of age [40]. In a retrospective analysis of more
than 1200 transplant recipients, the combination of a
young recipient and a donor older than 55 years yielded
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the worst outcome at 8 years with a graft survival of only
24% [41]. Interestingly, the best outcome was observed if
an older donor kidney was allocated to an elderly recipi-
ent. It was noted, however, that regardless of recipient
age, graft loss because of rejection was higher with kid-
neys from older donors [41]. The poorer graft survival of
older kidneys has been attributed in part to a greater sus-
ceptibility to ischemia-reperfusion injury and delayed
graft function, which in turn may make the allograft
more susceptible to acute rejection and graft failure [22].

Since 1999, the current Eurotransplant Senior Program
(ESP) allocates kidneys from older (265 years old)
donors, without prospective matching for HLA antigens,
to older (=65 years old) local transplant candidates [42].
Allocation without the effort to achieve matching for
HLA antigens constituted a significant deviation from
European allocation standards. Recently, the program also
accepted re-transplants or immunized recipients, provided
unacceptable antigens were identified and excluded by the
transplanting center. The rationale behind this policy was
to expedite the change of the elderly to receive a trans-
plant and to reduce the incidence of delayed graft func-
tion. Such an allocation system encouraged the use of
older donor organs that otherwise might have been dis-
carded and also placed older recipients on the transplant
waiting list.

The impact of increasing age on death-censored graft
outcome appears to be amplified if the age of the kidney
donor is also taken into account. Patients aged >65 years
who received a kidney from a donor aged =55 years had
a relative risk of graft loss that was 3.6-fold greater than
patients aged 18-34 years receiving a kidney from donor
aged 16 to 24 years [43]. The additional effect of increas-
ing donor age on death-censored graft survival is also
apparent within recipients aged 265 years transplanted in
the Eurotransplant countries between January 1, 2000 and
December 31, 2004 (Fig. 3). A significant (P < 0.0001)
difference in death-censored graft loss, occurring within
the first 3 months, was found in recipients 265 years who
received a kidney from a donor 265 years of age. This
observation has a great clinical significance, as even
without specific old-for-old allocation there is already a
powerful trend in clinical practice to offer older
kidneys to older recipients [44]. Both recipient and donor
age have important effects on graft survival, but the
effects of donor age are much stronger than those of reci-
pient age.

The aging kidney and the challenges of transplantation

According to a large multivariate analysis, 30% in vari-
ability in long-term graft outcome could be explained by
donor age [45]. One explanation may be the observed
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selection bias over the past decades to allocate kidneys
from old donors to older recipients [3]. In addition, two
other issues have been identified with the use of old
donor kidneys. First, there is an increased incidence of
acute interstitial rejection, compared with kidneys from
younger donors and second, once a rejection episode
occurs, the ability to mount a tissue repair process seems
impaired. This view is supported by the fact that the
adverse effect of donor age on graft survival was found in
deceased donor transplants over the age of 50 years [9],
as well as in living donor transplants 65 years or older
[24].

Aging is a normal biological process characterized by
atrophy and the gradual loss of functioning cells with a
genetically determined susceptibility [46,47]. On the other
hand, the finding that approximately a third of patients
in their eighties, in particular those without cardiovascu-
lar risk factors, did not show any change in the glomeru-
lar filtration rate [48] and that some inbred rat strains do
not develop age-related renal damage [49], suggest that
the renal dysfunction in the majority of the elderly is
because of accumulation of injuries induced by minimal
and/or clinically undetected renal disease on top of the
aging process itself.

Tissue injury, irrespective of the cause, elicits a stereotyp-
ic response, which increases the immunogenicity [50].
Several studies have documented that recipients of kidneys
from older donors are more likely to experience acute
rejection episodes [9,41,51-53]. These studies have
recently been confirmed by the 5-year analyses of the
Program [54]. The increased
immunogenicity may be explained by the presence of
pro-inflammatory cytokines, increased expression of major
histocompatibility complex antigens in epithelial and
endothelial cells or the recruitment and activation of
antigen-presenting cells [55-58]. In a study of 304 living
donor transplant recipients with stable graft function, those
with borderline changes or asymptomatic infiltrates in pro-
tocol biopsy specimens at day 14 after transplantation were
found to have a higher incidence of acute rejection than
those with normal biopsies [59]. Untreated borderline infil-
trates in clinical biopsies performed 2-3 months after
deceased donor transplantation tended to persist, but the
majority (72%) did not progress to clinical acute rejection
within the next 40 days [60]. Newer drug regimen signifi-
cantly reduced the incidence of both early and late clinical
acute rejection, but disappointingly, the prevalence of
subclinical rejection remained essentially unchanged [61].
A relative shift from subclinical rejection towards clinically

Eurotransplant  Senior

apparent rejection in these more to injury susceptible older
kidneys could explain why recipients of kidneys from older
donors are more likely to experience acute rejection
episodes [9,41,51-53].
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How to improve outcome in the elderly

Several studies have shown that outcome after deceased
donor transplantation is influenced by independent
parameters as cold ischemia, donor and recipient age and
gender, sensitization (percent panel reactive antibody),
and HLA compatibility [62-65]. Also in the current era
of very effective immunosuppressive therapy, the advan-
tage of HLA compatibility is still evident from the supe-
rior graft survival of fully HLA-matched kidney grafts
[66]. The excellent results achieved with living unrelated
kidney donation have indicated that factors, such as
HLA-matching and donor age, may be less important
than the benefit of receiving a (selected) kidney with nor-
mal renal function without the summation of insults
associated with brain death and cold storage [32]. As the
lowest graft survival rates have been observed in six HLA
mismatched transplants, the decision to use kidneys from
older deceased donors without prospective matching is
less straightforward.

The presumption that elderly patients are less prone to
acute rejection is an oversimplification of clinical practice.
In general, it can be stated that the immune response is
naturally depressed in the elderly, a condition sometimes
referred to as immune senescence. With aging, the T-cell-
dependent antibody response after vaccination, interleu-
kin-2 synthesis, IL-2 receptor density on T lymphocytes,
activator protein-1 and T cell nuclear factor have all been
reported to decrease [67-69]. Many of these data, how-
ever, were obtained comparing individuals at the extremes
of age and not in the for-renal-transplantation-most-rele-
vant-age categories. Therefore, although it is conceivable
that the alterations in immune responsiveness with aging
have an effect on the risk of infection in the elderly, the
magnitude of this effect for the prevention of acute rejec-
tion episodes appears to be rather small. In our experi-
ence, even with a dual immunosuppressive regimen
consisting of steroids and ciclosporine, the difference in
the incidence of acute rejection episodes in patients over
50 years of age was modest and only found with kidneys
from young donors [9]. No difference in acute rejection
was noticed following transplantation of an older donor
kidney either in patients over 50 or 60 years of age at the
time of transplantation [9,70]. In addition, recent data
also indicate an independently increased risk of chronic
renal allograft loss in the elderly [6].

In theory, one could improve the outcome of old
donor kidneys by the prevention of delayed graft function
as well as acute rejection episodes. It is conceivable that
early and potent immunosuppressive therapy attenuates
the interaction between renal aging changes, ischemia-
reperfusion injury and the immune response. Thus, there
are suggestions that prophylactic treatment with anti-lym-
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phocyte antibodies may decrease the increased incidence
acute rejection of older donor kidneys. Such an approach
may be acceptable for younger recipients, but given the
excess rates of infectious complications, it should be seri-
ously questioned in the elderly. Avoiding acute rejection
by antibody therapy must be balanced against the greater
risk of over immunosuppression in the elderly, putting
these recipients at higher risk of infections and malignan-
cies [71,72].

HLA-DR matching was shown to be important in the
first period of transplantation, followed by HLA-B, and
finally HLA-A [73,74]. Both acute rejection and subclini-
cal rejection are associated with the degree of incompati-
bility for HLA-DR antigens [59,75-77]. Asymptomatic
infiltrates in early biopsies after living donor transplanta-
tion most likely represent a donor-specific immune
response as it correlated with HLA-DR mismatching,
underscoring the fact that clinical immunosuppression is
imperfect [59,78]. A more sophisticated way to improve
the balance in the elderly is to combine age-matching
with the old virtue of prospective matching for HLA-DR
antigens [74]. Foreign tissue antigens tend to be ignored
unless the tissue is injured in which case it is more likely
that they provoke and activate an immune response [79].
Grafts from older deceased donors already have more age
related injury and inflammation at the time of procure-
ment and transplantation [80-83], which in turn may
increase immune recognition. After deceased donor trans-
plantation, older donor age and the presence of chronic
lesions, defined by interstitial fibrosis and tubular atro-
phy, at the time of implantation were found to be associ-
ated with subclinical inflammation in protocol biopsies
obtained 3 months after transplantation [75]. Although
data from the UNOS registry have suggested that the
poor 5-year graft survival rate of kidneys from donors
over age 60 is not improved with better matching for
HLA antigens [40], the effect of matching for HLA-class
II antigens on the incidence of acute rejection in the
elderly remains to be determined [74]. Since the past dec-
ade only 7% of all kidneys have been allocated with 2
HLA-DR mismatches, the experience with 2 HLA-DR
mismatched transplants within the Eurotransplant com-
munity is still very limited..

The net benefit of preventing delayed graft function
over matching for HLA antigens is however still
unresolved. Including DR-compatibility in old-for-old
allocation is a feasible option, as the polymorphism of
HLA-DR is far lower than that for HLA-A and HLA-B.
Matching for the seroequivalent of HLA-DR antigens
implies in case of the “broad” antigens only 10 specifici-
ties. A small simulation study performed by analyzing 541
consecutive organ donors procured in 46 centers
(six countries, with small, medium, and large centers) in
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Eurotransplant revealed that only 24/541 (4.4%) could
not be allocated with full HLA-DR compatibility locally,
but in all cases nationally (unpublished observation).
Even with (limited) prospective matching, the ESP data
suggest that there are several additional options to reduce
cold ischemia times. As the large majority of kidneys can
be allocated locally or regionally, inclusion of full HLA-
DR compatibility as the primary allocation criterion is
not expected to result in increased cold ischemia times,
but may reduce acute rejection rates and transportation
costs. The main gain, however, is expected on the side of
the patients, because all patients irrespective of their HLA
phenotype will have a similar chance to receive a well-
matched organ which is associated with a decreased inci-
dence of acute rejection during the fist post-transplanta-
tion year, resulting in better renal allograft function and
survival.

Conclusion

Over the past decades, there have been significant demo-
graphic changes in patients awaiting deceased donor kid-
ney transplants. In particular, the waiting list for renal
transplantation has grown significantly older, with the
largest increases in the =65 years age group. At present,
outcome parameters in the elderly are dominated by
increased death from infectious disease causes. The
impact of increasing age on death-censored graft outcome
appears to be amplified if also the age of the kidney
donor is taken into account. The therapeutic index for
clinical immune suppression appears to be even narrower
in the elderly than in younger renal transplant recipients
[6,84]. Although difficult to prove, a causative relation-
ship between treatment of acute rejections and increased
morbidity and mortality caused by infections in the
elderly is highly likely. There is no doubt that extra
boluses of steroids or treatment with poly- or monoclonal
antibodies add significantly to post-transplant morbidity.
Recently, a new deceased donor kidney allocation system,
including a strategy to rank candidates in part by the esti-
mated incremental years of life that are expected to be
achieved with a transplant from a specific available
deceased donor, has been proposed [85]. This concept,
termed life years from transplant or LYFT, may prove to
be a valuable tool to redesign allocation systems and may
in the future become available for a wider range of recipi-
ents and potential donor kidneys, including extended-cri-
teria donors and living donors.

The Eurotransplant Senior DR-compatible Program
(ESDP) is a new initiative to introduce full HLA-DR
compatibility (defined as 0 HLA-DR mismatches), while
maintaining the ESP principle of local or regional alloca-
tion and reduced cold ischemia times. Especially in the
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elderly, allocation of older deceased donor kidney based
on DR-compatibility, reducing the need for rejection
treatments and the additional risk of infectious complica-
tions, may prove to be the preferred future approach. The
validity of this approach, allocation via ESDP versus ESP,
will be prospectively evaluated in the setting of paired
kidneys and a standardized immunosuppressive regimen
in the participating centers. The important perspective
remains that a successful transplantation with a marginal
donor kidney by adopting the old virtue of matching for
HLA antigens may further improve the already substantial
improvement in life expectancy as well as quality of life
in the elderly.
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