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Changes in donor and recipient
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The incidence and prevalence of elderly patients
with ESRD has increased considerably in industrial
countries1, such that over 51% of hemodialysis cases
in the USA in the year 2000 were ≥ 65 years of age.
Spanish registry data also confirms a significant in-
crease in the incidence of ESRD as age progresses,
and incidence is 10 times more frequent in the 65-
75 year old age group than in young patients 15-44
years of age2. Among possible treatment regimens for
treating these patients, transplantation is the most de-
sirable since it offers greater longevity, a better qua-
lity of life and lower economic costs compared to
dialysis3. However the discrepancy between the
number of potential recipients and available organs
has grown progressively in the last 15 years in most
countries4,5. Even in Spain, a country that managed
to decrease the renal transplant waiting list in the
last decade, a trend for increasing said waiting list
has been observed in recent years with stabilization
in the number of transplants performed6. Therefore,
creative strategies are needed to solve this discre-
pancy. One possible solution is to use elderly organ
donors, a measure which has clearly started in this
country. The mean age of donors in Spain has thus
increased in the last decade in almost 15 years,
going from 34.5 years of age in 1992 to 50.7 years
of age in 20046. Today 37.9% of the donors in Spain
are over the age of 60, whereas in 1992 only 10%
of the donors were over the age of 60. In addition,
almost 60% die of cerebral hemorrhage and only
15% of craniocerebral trauma6 and it cannot be for-
gotten that subjects who die of cardiovascular pat-
hology probably have a renal vascular condition as
well. Data from the United States also shows a donor
age increase, though not quite as remarkable, which
has gone from 4.4% of donors ≥ 65 in 1994 to 9.7%
in 20047.

These elderly patients, who clearly are not the best
option for young recipients, may be acceptable for
elderly subjects. Furthermore, in these patients a

short transplant waiting list time is crucial because
the death rate while waiting is clearly higher8, and
it is known that subjects ≥ 60 years of age receive
the transplant from an expanded donor (this being
understood as a donor over the age of 55 with a his-
tory of more than 10 years with high blood pressu-
re or diabetes) show better survival than wait-listed
transplant patients on dialysis of the same age8. Ho-
wever, though the benefit of this transplant is clear,
lower graft survival is also clear if compared to the
survival from younger donors. In a study of USRDS
data on 32557 transplants performed between the
years 1996 and 2000, Woo et al.9 found that the im-
provement in projected mean life obtained in renal
grafts from donors < 55 years of age did not occur
in transplants from donors ≥ 55 years of age, who
also showed worse and more unstable renal func-
tion. In a multivariate analysis of the factors that may
affect the course of the transplant, these authors
found that the factor that may improve results in re-
cipients receiving transplants from elderly donors is
cold ischemia of less than 24 hours; therefore, the
attempt to apply this measure should be made sys-
tematically. In fact, different programs have been de-
signed in which strict rules are applied when adju-
dicating organs for the purpose of obtaining the best
possible results. The Eurotransplant Senior Program,
for example, came about in this sense in which kid-
neys from donors ≥ 65 years of age are transplanted
in recipients ≥ 65 years of age and in which kidneys
from elderly donors are transplanted in local reci-
pients and in which in order to reduce ischemia time
and in order to reduce the risk of rejection, they are
used only in subjects who are waiting for their first
transplant and who also have a preformed antibody
rate of less than 5% and HLA typing is not neces-
sary (in order to reduce cold ischemia time). Thus in
this program, organ assignment is based on age, ABO
compatibility and negative cross-match. With these
premises, Fabrizii et al.10 described a similar long-
term patient and graft survival in recipients ≥ 65
years of age in those patients who receive a graft
from the Senior Program in relation to those recei-
ving the graft from a young donor. These results are
probably a result of the shorter waiting list and cold
ischemia time. The attempt must further be made to
act as much as possible on the other factors causing
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lower survival of these organs: lower nephron mass
(transplant in small recipients), senescence (use el-
derly recipients), greater sensitivity to ischemia-re-
perfusion damage (reduce cold ischemia), higher in-
cidence of initial graft function delay and acute
rejection11-13. In relation to the latter two, it must be
taken into account that today, with such significant
advances in immunosuppression, acute rejection has
lost the importance it had years ago, while the ad-
vances in other fields such as obtaining and mana-
ging donors and conservation have been scarce,
which may make the impact of the donor’s charac-
teristics on graft survival increasingly greater. A very
careful elderly donor management during the cere-
bral death process is therefore important in order to
correct any events that may favor the development
of tubular necrosis and inflammation stimulation.
Once the transplant is performed it is important to
customize immunosuppression, using calcineurin in-
hibitor-free initial regimens in cases in which initial
function delay is anticipated or exists, using other
immunosuppressive drugs as support.

Different centers have started up elderly donor
double transplant programs in an attempt to increa-
se the number of transplants performed, showing ac-
ceptable results14,15. Good results are also obtained
when they are transplanted together with pediatric
donors of less than 3 years of age, the use of which
had virtually been abandoned due to the poor re-
sults obtained when transplanted alone 16. The gre-
atest problem these grafts may show is surgical, with
a greater risk of arterial or venous thrombosis which
is why their use in recipients with significant arte-
riosclerosis problems is not recommended. It has
also been reported that this type of transplants show
better renal function, less hyperfiltration and a lower
incidence of chronic nephropathy16,17 so they would
therefore be particularly indicated in young reci-
pients. The non-heart-beating donor is another via-
ble solution for reducing the renal transplant wait
list. Their number has progressively increased in
Spain from 35 donors in 1995 to 71 in 20046 and
also in the United States (57 donors in 1994 and
271 in 2003)18. The asystole donation program in the
Clinical Hospital of Madrid has led to a very signi-
ficant increase in the number of transplants perfor-
med 19 and to such a drastic reduction of the wait
list that it has led to the development of a pre-dialy-
sis transplant program. Graft survival is similar to that
obtained with young donors in cerebral death and
greater than that of renal transplants from elderly do-
nors (author’s data).

On the other hand, although it is obvious that the
elderly subject with ESRD benefits from the trans-
plant, their survival is clearly lower than that of the

young recipient20-22. In order to improve the results
in this population it is essential to act on all those
negative factors secondary to modification, and a
good evaluation is necessary before being included
on the list, which among other objectives is focused
on resolving most treatable problems. There is very
little published evidence on survival in the elderly
recipient when the recipient has been carefully eva-
luated and all possible associated pathologies have
been corrected before the transplant. Most published
studies have little information on the existence of
other associated pathologies that may influence graft
loss or mortality. Although elderly patient survival is
logically limited by the old age itself, it is also in-
fluenced by other co-morbid factors23,24. In fact, graft
loss in elderly patients is mainly related to patient
mortality, essentially due to a cardiovascular or in-
fectious cause, or tumors 24,25,26,27. For this reason it
is essential to know and control these factors when
renal transplant results in elder recipients are studied
or when they are compared to young recipients.

The following factors have been identified within
the predictive factors of death in the elderly patient:
tobacco consumption at the time of the transplant28,
higher body mass index 28,29,30 and time on the wait
list8,28. Acting on these factors and resolving, as
much as possible, pre-transplant associated patholo-
gies together with customized immunosuppressive
therapy is essential for improving results in these pa-
tients.
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