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Abstract
Background. Donor and recipient age may have an impact
on the renal transplant outcome. Kidney transplantation
from older donors may result in a worse outcome, and
the survival benefit of kidney transplantation compared
with dialysis may be reduced. The aim of this study was
to evaluate the impact of donor and recipient age on kidney
transplant outcome.
Materials and methods. Two hundred and twenty-three
recipients of kidney transplants performed at our institution
between 2002 and 2007 were analysed. The role of donor
and recipient age matching on survival rate were investi-
gated performing the Kaplan–Meier survival time analysis
by decades, considering the donor’s age of 60 and 70 years.
The Cox proportional hazard uni- and multivariate regres-
sions were also performed. Finally, Kaplan–Meier survival
time analysis was performed to assess survival rates of
patients transplanted stratified by donor age compared with
wait-listed renal transplant candidates.
Results. Elderly recipients had a significant lower graft
and patient survival as well as a significantly higher risk
of graft loss and patient death. Recipients younger and
older than 65 years of age were at higher risk of graft
loss if they received grafts from donors >65 years [hazard
ratio (HR) ¼ 2.59, 95% confidence interval (CI): 1.12–6
and HR ¼ 5.65, 95% CI: 2.31–13.79, respectively].
Elderly recipients displayed a worse survival compared
with transplant candidates on the waiting list.
Conclusions. Age is an important predictor of kidney
transplantation outcome. Kidney transplantation does not
offer a significant survival benefit in the intermediate term,
compared to the waiting list, to elderly recipients transplanted
with grafts from older donors. However, it cannot be ex-
cluded that it is still possible that there is a long-term benefit
of transplantation over dialysis in this group of patients.

Keywords: age; elderly patients; expanded criteria donor; kidney
transplantation, marginal donor

Introduction

Renal transplantation represents the best replacement therapy
for patients with end-stage renal disease (ESRD). Significant
advances in surgical techniques and immunosuppressive
strategies have led to a dramatic improvement of the short-
and medium-term results of kidney transplantation, which
may improve survival [1–3], the quality of life [4–7] and is
more cost-effective than dialysis treatment [4, 8, 9]. With its
increasing success, kidney transplantation has been offered
to a growing number of elderly patients, and older recipients
comprise currently the highest proportional increase of those
on the waiting list; almost half of the patients awaiting renal
transplants are �50 years [10]. However, this created a great
disparity between the number of transplantable grafts and
the number of patients on the waiting list. Nowadays,
the shortage of donor kidneys is the main factor limiting
the wider use of kidney transplantation, and, as a result,
the use of kidneys from older donors has become widely
accepted.

Expanded criteria donor (ECD) kidneys became a reality
more than a decade ago with the term of ‘kidneys nobody
wanted’ [11] and, despite controversies on shorter graft
survival, ECD kidneys are largely utilized in the USA
and more commonly in Europe especially in old-for-old
allocation [12], and >50% of all currently transplanted
kidneys are from donors >50 years [10].

Although most of the recent studies reported acceptable
medium-term graft and patient survival in patients receiv-
ing marginal donor kidneys [13–16], kidney transplanta-
tion from ECD donors may result in a higher risk of graft
failure with the increasing of donor age [17–21], and the
estimated remaining lifetime is reduced when sub-optimal
grafts are used [22].

While it has been shown that the benefit of kidney trans-
plantation is linked to recipient criteria such as age, waiting
time and cause of ESRD [23], graft quality may be not
strictly linked to ageing processes, and even compromized
repair mechanisms in older kidneys as a consequences of
ischaemia/reperfusion injury may also play a crucial role
[24]. More recently, it has been shown that the increasing
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recipient age is associated with an improved transplant
survival, lower rates of rejection and superior outcome of
older donor organs [25].

We hypothesize that donor and recipient age will impact
transplant outcome and may have an effect on survival
benefit in wait-listed patients. To evaluate this interplay,
we have studied the effect of recipient and donor age on
graft and patient survival; moreover, we have studied the
survival benefit of transplanted patients compared with
wait-listed transplant candidates.

Materials and methods

Study population

We analysed the data of 223 recipients of first deceased donor kidney
transplant performed between January 2002 and December 2007 at the
Organ Transplant Unit of the University of Catania. Kidney recipients <18
years, donors under the age of 18 and living kidney transplants were
excluded from our study.

Study design

The aim of this study was to evaluate the impact of both donor and
recipient age on kidney transplant outcome. Firstly, we collected and
compared demographic and clinical data of the study population according
to donor age.

Baseline characteristics of population included recipient, donor and
transplantation characteristics. Recipient characteristics regarded age,
sex, body mass index (calculated using the formula codified by the World
Health Organization [26]), primary cause of ESRD, duration of dialysis,
history of diabetes and recent history of hypertension. Donor sex, age,
history of diabetes and/or hypertension and cause of death, cold ischaemia
time and Human Leukocyte Antigen mismatch were also collected.

To evaluate differences in post-transplantation outcomes according to
donor’s age, we compared graft function, rate of delayed graft function
(DGF), acute rejection (AR), patient death and mean serum creatinine
level 1, 2 and 3 years post-transplant data stratified by donor age.

Then, we compared graft and patient survival between donor age
group, and we assessed the risk of graft failure and patient death using
multivariate regression model.

We further investigated the effects of age matching on survival. To give
a statistical significance to the analysis, we considered the threshold of 65
years and we stratified our transplant population into four sub-groups: (i)
recipients and donors <65 years of age; (ii) recipients <65 years and
donors >65 years; (iii) recipients >65 years and donors <65 years and
(iv) recipients and donors >65 years.

Finally, we compared graft and patient outcome with a cohort of wait-
listed patients to define the survival benefit of kidney transplantation. For
this purpose, we compared survival data of 336 patients in dialysis
between January 2000 and December 2006. Of these candidates, 171
received a deceased donor kidney transplantation by December 2006. Data
of patients on the waiting list were collected by the Regional Organ Pro-
curement Organization.

Statistical analysis

Donor, recipient and transplant characteristics as well as outcome results
were presented as means � SDs or frequencies, and donor age group
differences were compared with the t-test or Chi-square test as appropriate.
Survival data according to donor age were obtained analysing graft loss
and mortality rate using the Kaplan–Meier method with P-values gener-
ated by the log-rank test and a univariate Cox regression model was
performed to identify specific risk factors associated with graft loss and
patient death. Then, those with significant impact in one of the study
groups (P < 0.1) were implemented in three different Cox proportional
hazard multivariate regressions adjusted according to (i) donor age 60–69
years, (ii) donor age >70 years and (iii) recipient and donor matched by
age (65 years). The role of donor and recipient age matching on survival
rate were investigated performing the Kaplan–Meier survival time analysis
stratified by the four age-matched groups as described above. The Cox
proportional hazard uni- and multivariate regressions were also performed.
Finally, Kaplan–Meier survival time analysis was performed to assess

survival rates of those transplanted stratified by donor age compared with
renal transplant candidates on the waiting list.

All statistical tests were two tailed. Data were entered into Microsoft
Excel for Windows (Microsoft Corporation, Redmond, WA). Statistical
analysis was performed using SPSS for Windows release 17.0 (SPSS Inc.,
Chicago, IL).

Results

A total of 223 kidney transplant recipients were included in
the study. Baseline characteristics of the study population
are listed in Table 1. Older individuals were more likely to
receive organs at higher risk for graft failure: older donors
with diabetes and hypertension and had died from cerebro-
vascular accident (Table 1). Outcome results showed that
recipients that received an older organ had a higher rate of
DGF post-transplant (P ¼ 0.01). Recipients of grafts <60
years of age maintained stable renal function at 3 years after
transplantation, while recipients of older donors displayed
a slight increase of serum creatinine during the follow-up,
even if this did not reach a statistical significance (Table 2).

Patient survival was affected by donor’s age: recipients of
younger kidney grafts displayed a better 5-year graft survival
(96.1%) than recipients of graft of 60–69 years (92.9%, P ¼
0.33) and of grafts >70 years (87.5, P ¼ 0.024). However,
when all donor age classes were inserted in the same analy-
sis, no statistical significance was found (P ¼ 0.079).

Similarly, age influenced graft survival (Figure 1): recip-
ients of younger donors displayed a better 5-year graft
survival (89%) when compared with recipients of kidney
grafts aged 60–69 years (78.6%, P < 0.062) and >70 years
(72.5%, P ¼ 0.005). When death-censored and -uncensored
graft survival were analysed for all donor age classes, graft
survival results were significantly different between age
groups (P ¼ 0.012, Figure 1).

Adjusted results from the Cox regression analysis showed
that recipients of donors 60–69 years had a higher relative
risk of graft loss [hazard ratio (HR) ¼ 3.13, 95% confidence
interval (CI): 1.4–6.98, P ¼ 0.005; Table 3] and patient death
(HR ¼ 4.66, 95% CI: 1.44–15.15, P ¼ 0.01; Table 4) com-
pared with recipients of grafts from younger donors. A sim-
ilar trend has been found for death-censored graft survival
and patient survival according to donor age >70 years (HR
for graft loss was 3.43 with 95% CI of 1.52–7.72 and P ¼
0.003, Table 3; HR for patient death was 3.09 with 95%
CI of 1.01–9.47 and P ¼ 0.047, Table 4).

The second survival analysis according to recipient and
donor age match is shown in Figure 2. Statistically signifi-
cant differences were found in both graft and patient 5-year
survival with lower rates for groups with recipients trans-
planted with grafts from older donors (log-rank P ¼ 0.001
and P < 0.001, respectively). Uni- and multivariate Cox
regression analysis of risk of patient death and graft loss
according to recipient and donor age-matched groups are
shown in Tables 3 and 4. Again, donor age is a risk factor
for graft loss, independent of recipient’s age: recipients
younger and older than 65 years were at higher risk of graft
loss if they received grafts from donors >65 years (HR ¼
2.59, 95% CI: 1.12–6, P ¼ 0.025 and HR ¼ 5.65, 95% CI:
2.31–13.79, P < 0.0001, respectively; Table 3). After ad-
justment for covariates, a significantly higher risk of graft
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loss remained for older recipients (HR ¼ 3.47, 95% CI:
1.92–9.34, P ¼ 0.013). The risk of death was higher among
older recipients of grafts from older donors (HR ¼ 9.5,
95% CI: 2.69–33.99, P < 0.0001; Table 4). Among the
other covariates, the most relevant risk factors for graft loss,
but not for patient survival, were donor hypertension and
diabetes mellitus and recipient obesity (Tables 4 and 5).

Table 5 summarizes the data of the sub-group of 171
transplant recipients compared with 165 renal transplant
candidates who remained on the waiting list. Log-rank test
demonstrated a statistically significant better long-term

survival among transplant recipients compared with patients
on waiting list (P ¼ 0.01; Figure 3). Interestingly, recipients
of younger donors had a better survival compared with
other groups but those receiving grafts from older donors
had worse survival rates compared with wait-listed patients
(P ¼ 0.002). Thus, kidney transplantation did not confer a
significant survival benefit in older recipients receiving a
graft >65 years. A risk analysis demonstrated a significantly
lower risk of patient death in transplant recipients of
younger donors compared with patients on the waiting list
(HR ¼ 0.21, 95% CI: 0.07–0.59; P ¼ 0.003) but no

Table 2. Transplant outcomes by donor age group

Variables

Donor age

<60 years
(N ¼ 144)

60–69 years
(N ¼ 39) P

>70 years
(N ¼ 40) P

DGF (%)a 26.4 43 0.01 42.5 0.12
AR (%)

At discharge 2 5 0.22 5 0.45
Within 6 months 11.1 17.7 0.16 17.5 0.4
Within 1 year 9.7 10.1 0.92 7.5 0.58

Serum creatinine (mg/dL)
At discharge 1.38 6 1.07 1.53 6 0.99 0.34 1.58 6 1.11 0.35
At 6 months 1.34 6 0.9 1.52 6 1.03 0.22 1.56 6 1.23 0.26
At 1 year 1.35 6 0.67 1.35 6 0.73 0.98 1.34 6 0.85 0.96
At 3 years 1.34 6 1 1.46 6 0.97 0.64 1.55 6 0.65 0.63

aDGF was defined as the need for dialysis in the first week post-transplant. Results with statistical significance are expressed as bold values.

Table 1. Recipient, donor and transplant characteristics by donor age groupa

Variable

Donor age

<60 years
(N ¼ 144)

60–69 years
(N ¼ 39) P

�70 years
(N ¼ 40) P

Recipient characteristics
Mean age (years) 46.1 6 11.2 53.3 6 10.3 <0.001 52.8 6 9.5 0.012
Age > 60 years (%) 88.9 67.1 <0.001 75 0.71
Male (%) 65.3 67.1 0.78 62.5 0.61
Body mass index (kg/m2) (%) 0.71 0.83
<28 60.4 59.5 64.1
28–32 17.4 22.8 23.1
>32 9.0 10.1 12.8

Recipient diabetes 12.5 1.2 <0.001 1.2 0.08
Recipient hypertension 75.4 83.2 0.85 68.4 0.75
Duration of dialysis (%) 0.31 0.45
<3 years 47.9 45.6 44.7
3–5 years 12.5 21.5 23.7
>5 years 27.1 29.1 31.6

Donor characteristics
Male, n (%) 63.9 55.7 0.23 50 0.11
Cause of death (%)

Vascular 11.8 15.2 0.47 2.5 0.029
Haemorrhagic 45.1 64.6 0.006 80 <0.001
Traumatic 36.8 12.7 <0.001 17.5 0.09
Hypertension 45.4 68.5 <0.001 73.4 0.07
Diabetes 3.5 8.5 <0.05 1.8 0.14

Transplant characteristics
Cold ischaemia time (%) <0.001 0.005

0–24 h 87.5 65.8 62.5
25–36 h 11.1 34.2 37.5
>36 h 1.4 0 0

aResults with statistical significance are expressed as bold values.
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statistically significant difference of risk in those from older
(data not shown).

Discussion

Given the increasing demand for kidneys and evidence
supporting good results of transplantation in elderly pa-
tients, the indication for this treatment in patients with
ESRD has been expanded to include more of the elderly
population [27–29]. Moreover, given the greater suscepti-
bility that may lead to brain death and to organ donation, in
recent years, the offer of kidneys from donors >60 years
old has increased, although donor age is known to be a risk
factor for long-term survival. Thus, such older kidneys
have been considered the solution for elderly recipients,
whose lower life expectancy would compensate for the
lower survival rate of the aged kidney [30–32]. Addition-
ally, several studies showed a substantial reduction in mor-
tality and improvement in life expectancy in transplanted
patients when compared with transplant candidates who
remain on dialysis treatment, even considering kidneys
from elderly donors [33, 34].

We performed an analysis of our deceased donor kidney
transplant cohort. Relevant covariate donor and recipient
risk factors predicting patient and graft survival were iden-
tified, and risk ratios for graft survival were analysed both
in a combination of patient and graft survival. The combi-
nation of donor and recipient age cohorts allowed for an
independent analysis of age effects on graft and patient
survival. Our analysis demonstrated the critical role of re-
cipient and donor age on transplant outcome and showed (i)
a worse graft and patient survival as well as a significantly
higher risk of graft loss and patient death among recipients
of an aged kidney, (ii) that the rate of AR is not signifi-
cantly different between the two groups but is lower in
older recipients, (iii) that donor age has a significant impact
on transplant outcome irrespective of recipient age and (iv)
probably the most interesting finding of this study, that
kidney transplantation from older donors, in the medium-
term, does not confer a significant survival benefit when
compared with wait-listed transplant candidates.

Elderly patients represent the fastest growing group of
patients awaiting transplantation [10], and recent high-
volume registry studies have shown reduced mortality rates
for elderly patients receiving renal transplants compared
with wait-listed patients [35]. When considering kidney
transplantation from ECDs, donor age is most strongly
associated with transplant outcomes [17, 25, 36, 37].
Our multivariate analysis demonstrated that age is a critical
factor affecting transplant outcome: kidney transplantation
from older donors had a significantly worse outcome com-
pared with recipients of younger donors.

Age matching of donors and recipients is currently clin-
ical practice, but recipient age may be a crucial point in
determining the graft outcome since it has been linked in
previous clinical studies with the development of chronic
rejection and graft failure [38]. A recent analysis of both
OPTN/UNOS database showed a worse outcome in
younger recipients of grafts from ECDs [31], suggesting
the positive role of age matching of donor and recipient in
long-term outcome of kidney transplantation [39–42].

An important finding of our study is the combination
effect of donor and recipient age on transplant outcome,
suggesting that transplant outcome is closely related to
donor characteristics and organ quality. Our multivariate
analysis showed that older recipients and those receiving
an aged kidney had the higher risk of graft loss and death.
When a multivariate risk-adjusted analysis was performed
to determine the influence of recipient age on transplant
outcome, there appeared to be a strong effect of donor
and recipient age on graft loss: younger recipients, even
though transplanted with the aged kidney, had better sur-
vival and a lower risk of graft loss and death compared to
older recipients transplanted with a kidney from an older
donor. Interestingly, a similar risk appeared when an older
recipient received a kidney from a younger donor.

These results are in contrast with the study of Tullius
et al. [25], who performed an analysis among 108 188
recipients of a kidney from a deceased donor, testing the
relevance and consequences of donor and recipient age on
transplant outcome. Their multivariate analysis demonstra-
ted that increasing age was associated with an improved
transplant outcome. However, when analysing the patient

Fig. 1. Actuarial Kaplan–Meier death graft survival demonstrated that graft survival decreased with increasing donor’s age. Death-censored and
-uncensored graft survival among recipients of donors >70 years had the worst outcome.
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Table 3. Unadjusted and adjusted risk of graft lossa

Graft loss

Non-adjusted
Adjusted for donor age 60–69
years Adjusted for donor age >70 years Adjusted for age-matched patients

HR (95% CI) P HR (95% CI) P HR (95% CI) P HR (95% CI) P

Recipient
Male 1.12 (0.55–2.3) 0.751
Body mass index (kg/m2)
<28 1 reference 1 reference 1 reference 1 reference
28–32 1 (0.36–2.73) 0.996 0.91 (0.33–2.51) 0.857 0.96 (0.35–2.69) 0.947 0.86 (0.36–2.75) 0.987
>32 3.41 (1.33–8.73) 0.011 3.5 (1.35–9.19) 0.01 3.95 (1.5–10.55) 0.006 3.85 (1.23–9.1) 0.02

Cause of ESRD
Glomerulonephritis 1.94 (0.75–3.52) 0.245
Tubulopathy 0.89 (0.36–1.84) 0.758
Cystic disease 0.95 (0.43–2.35) 0.457

Diabetes 21.8 (0.26–180) 0.369
Hypertension 3.25 (0.07–1.36) 0.125
Duration of dialysis
<3 years 1 reference
3–5 years 0.71 (0.23–2.12) 0.544
>5 years 0.95 (0.44–2) 0.895

Donor
Age > 65 years 3.44 (1.72–6.9) <0.001 3.13 (1.4–6.98) 0.005 Excluded from analysis Excluded from analysis
Age > 70 years 2.4 (1.17–4.95) 0.017 Excluded from analysis 3.43 (1.52–7.72) 0.003 Excluded from analysis
Male 1.2 (0.6–2.37) 0.605
Cause of death

Vascular 0.28 (0.14–0.61) 0.001 0.41 (0.14–1.25) 0.119 0.39 (0.12–1.23) 0.109 0.43 (0.12–1.25) 0.112
Haemorrhagic 0.75 (0.38–1.48) 0.414
Traumatic 4.69 (1.43–15.4) 0.011 2.39 (0.7–8.18) 0.166 2.84 (0.83–9.75) 0.095 2.75 (0.95–8.95) 0.084

Diabetes 3.51 (1.21–8.45) 0.005 3.21 (1.12–7.85) 0.007 3.32 (1.22–7.45) 0.007 3.23 (1.06–7.43) 0.009
Hypertension 2.25 (1.03–5.95) 0.042 2.35 (1.12–5.35) 0.032 2.51 (1.24–5.49) 0.03 2.42 (1.21–5.2) 0.039
Age matching (years) Excluded from analysis Excluded from analysis

Recipient <65 to donor <65 1 reference 1 reference
Recipient <65 to donor >65 2.59 (1.12–6) 0.025 2.31 (0.87–6.13) 0.092
Recipient >65 to donor <65 1.99 (0.55–7.14) 0.292 1.28 (0.25–6.44) 0.761
Recipient >65 to donor >65 5.65 (2.31–13.8) <0.0001 3.47 (1.92–9.34) 0.013

aResults with statistical significance are expressed as bold values.
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survival and uncensored graft survival, the transplant out-
come among the recipients >60 years was the worst among
the entire study population; moreover, the risk of graft loss
in recipients >60 years was the highest when they received
a graft from a donor >60 years.

While it clearly appears that the shortage of kidneys is
the most important limit to a wider use of transplantation
for patients in ESRD, there are no definitive conclusions on

the survival benefit of kidneys from older donors compared
to those remaining on dialysis. Kidneys from less than sub-
optimal donors are more and more frequently used to meet
the increasing demand, and optimal allocation of these
kidneys is related to many factors: although these kidneys
have a relative risk of graft loss >1.7 compared with opti-
mal kidney transplants, clinical studies confirmed that the
use of these grafts may be associated with reduced

Table 4. Unadjusted and adjusted risk of patient deatha

Patient death

HR (95% CI) P

Recipient
Male 1.73 (0.47–6.31) 0.4
Body mass index (kg/m2)

<28 1 reference
28–32 1 (0.2–5.1) 0.971
>32 3.05 (0.61–15.19) 0.456

Cause of ESRD
Glomerulonephritis 2.65 (0.89–4.84) 0.189
Tubulopathy 0.94 (0.35–2.72) 0.856
Cystic disease 1.15 (0.55–3.91) 0.356

Diabetes 0.67 (0.08–4.91) 0.639
Hypertension 20.82 (0–40.08) 0.725
Duration of dialysis

<3 years 1 reference
3–5 years 1.26 (0.24–6.5) 0.781
>5 years 1.53 (0.44–5.31) 0.499

Donor
Age > 60 years 4.66 (1.44–15.15) 0.01
Age > 70 years 3.09 (1.01–9.47) 0.047
Male 1.19 (0.64–5.71) 0.243
Cause of death

Vascular 0.44 (0.12–1.61) 0.218
Haemorrhagic 0.64 (0.2–1.94) 0.428
Traumatic 5.25 (0.68–40.43) 0.111
Diabetes 1.35 (0.31–5.5) 0.611
Hypertension 1.65 (0.56–6.01) 0.344

Age matching
Recipient <65 to donor <65 1 reference
Recipient <65 to donor >65 1.9 (0.42–8.52) 0.398
Recipient >65 to donor <65 0 0.984
Recipient >65 to donor >65 9.5 (2.69–33.99) <0.0001

aResults with statistical significance are expressed as bold values.

Fig. 2. Actuarial Kaplan–Meier death-censored graft and patient survival curves according to age-matched patient groups demonstrated significant worse
results in older recipients of kidney graft >65 years.
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mortality rates compared with staying on dialysis [33].
However, a more recent analysis have shown that only
sub-groups of recipients >40 years, unsensitized patients
and those with a history of diabetes and arterial hyperten-
sion benefited from ECDs kidneys in areas with shorter
waiting times [23].

We compared patient survival of transplant recipients
with age-matched wait-listed transplant candidates. Sur-
prisingly, survival in transplant recipients receiving a kid-
ney >65 years of age was worse than patients on the
waiting list, and kidney transplantation did not reach a
significant survival benefit in the medium term after trans-
plantation. After this period, survival seems to remain sta-
ble among those patients who survived, and transplanted
patients displayed a better survival rate.

It is well known that the mortality risk during the early
post-transplantation period is higher than patients on dial-
ysis. Our results are in contrast with those reported in the
literature: Ojo et al. [33] suggested that this period ranged
between 100 and 200 days for ECD transplant recipients;
these results have been confirmed in a more recent study by
Rao et al. [35], who compared the survival of kidney trans-
plant recipients >70 years of age with age-matched wait-
listed transplant candidates and found that the time to reach

the equal risk with waiting list was 125 days. However, in
this study, only 33% of patients received an ECD trans-
plantation suggesting that a better graft quality may over-
estimate the survival benefit of kidney transplantation.

Many clinical studies tried to address the survival benefit
of kidney transplantation in an elderly population. In the
study of Rao et al. [35], kidney transplantation was asso-
ciated with a 41% lower risk of death compared with the
survival of comparable candidates on the waiting list. Sim-
ilar results have been reported by Johnson et al. [43], who
reported a 76% decreased mortality risk for transplant pa-
tients: however, the larger survival benefit may be attrib-
uted to the relatively younger age of the patients (mean age
of recipients ¼ 65.8 years) as well as the exclusion of
patients >75 years from the waiting list.

There is not a clear explanation for our results: in the USA,
the adjusted mortality rates among wait-listed transplant
candidates in 2008 were ~7%, averaging 9.4 in the upper
quintile and for first-time transplant candidates, the proba-
bilities of dying within 1 or 5 years of listing reached 0.03
and 0.27%, respectively [44]; in Italy, in 2010, waiting list
mortality rates were 1.5% [45]. Probably, our patients on
the waiting list are more likely to be ‘healthier’ than those
in the USA. On the other hand, graft quality has a strong
impact on transplant outcome, and a wider use of expanded
criteria kidney donors among European transplant centres
may probably affect the transplant outcome, and this may
explain the significant differences among the studies.

Kidney transplantation in elderly population has con-
flicting results: many clinical studies reported a 53–65%
decrease in the probability of death among patients >60
years of age compared with wait-listed patients [3, 46–48].
In contrast, Bonal et al. [49] reported equivalent survival
for dialysis and transplantation in patients aged 65–70
years and data from Finland suggested worse survival out-
comes for patients >60 years compared with those remain-
ing on dialysis [50].

Fig. 3. Actuarial Kaplan–Meier patient survival curves analysis of patients in waiting list and recipients according to donor age. Kidney transplantation
does not confer a survival benefit among elderly recipients of grafts from donors >65 years.

Table 5. Characteristics of transplanted and waiting list patients

Transplanted
patients
(N ¼ 171)

Wait list
patients
(N ¼ 165) P

Mean age (years) 47 46.9 0.98
Male (%) 32.2 41.2 0.09
Primary cause of ERSD (%)

Diabetes 18.7 12.4 0.85
Glomerulonephritis 54.4 49.6 0.75
Tubulopathy 7 9.9 0.90
Hypertension 4.7 5 0.93
Cystic disease 15.2 23.1 0.65
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Our results seem to confirm this assumption and could
provide an answer as to whether there should be an age limit
for deceased donor kidney transplantation and, moreover, if
allocating of the already scarce donor resources to the elderly
might be justifiable.

The answer is extremely complicated: first of all, elderly
patients have the potential for additional quality years of life,
and transplantation may provide a significant improvement to
perceived health, vitality, social activities and mental health
[7]. However, if it can be predicted for a specific patient that
the potential for survival is severely limited by extrarenal
causes, transplantation may not be justified [35]. Moreover,
while equivalent 1- and 5-year survival rates among recipients
>60 years compared with younger recipients have been re-
ported [3], such results may suggest a greater selectivity of
elderly patients for kidney transplantation. More recent stud-
ies demonstrated that survival is lower among older recipients
[51], suggesting that increased placement on the waiting list
and more transplants due to less selectivity may result in a
smaller benefit from transplantation [35].

The relatively small number of patients is the main limit of
this study: however, it should be noted that this analysis re-
garded homogeneous groups of both transplant recipients and
wait-listed transplant candidates. This allowed the elimination
of many confounding variables, such as race, different immu-
nosuppressive protocols, different surgical techniques and dif-
ferent selection criteria for waiting list admission for patients
with ESRD, which may finally affect the analysis of the data.

In conclusion, kidney transplantation does not fit for all.
Age is an important predictor of post-transplant outcome,
and elderly recipients of older kidney donors do not have a
survival benefit, in the medium term, after kidney trans-
plantation when compared with wait-listed transplant can-
didates, although a long-term benefit of transplantation
over dialysis cannot be excluded.

The muted effect of older donor age on transplant out-
come in elderly recipients are of importance to an opti-
mized utilization of organs available for transplantation
that should be offered to those patients who can really
benefit from it.
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