Transpl Int (1994) 7 [Suppl 1]: S303-S305
© Springer-Verlag 1994

KIDNEY

L. Roels

M. Waer

W. Coosemans
M.-R. Christiaens
Y. Vanrenterghem

Leuven Collaborative Group
for Transplantation

L. Roels (<) - M. Waer - Y. Vanrenterghem
CPTC, Department of Nephrology,
University Hospital Gasthuisberg,
Herestraat 49,

B-3000 Leuven, Belgium

W. Coosemans - M.-R. Christiaens
Department of Surgery,

University Hospital Gasthuisberg,
Leuven, Belgium

The influence of donor age on initial
and long-term renal allograft outcome

Abstraet To investigate the impact
of donor age ‘on the immediate and
long-term graft outcome, 808 pri-
mary cadaveric renal allograft
recipients, transplanted between
January 1983 and December 1992,
were divided into six groups
according to donor age: 10-19
years (n=142), 20-29 years
(n=214), 30-39 years (n=136),
40—49 years (n=146), 50—-59 years
(n=142), 60—69 years (n=28). The
six groups were comparable with
regard to donor origin (local/
distant), serum creatinine, cold
ischemia and reanastomosis time,
recipient sex, degree of presensitiza-
tion, number of pretransplant
blood transfusions, number of
HLA-B and B/DR mismatches. The
incidence of delayed graft function
was linearly correlated with increas-
ing donor age, from 11.9% (donors

10-19 years) to 39.3 % (donors
60—-69 years) (P <0.0001). Graft
survival at 3 years was not in-
fluenced by donor age (from 89.3%
for the youngest donors to 84.4%
for donors 60—69 years). After the
3rd decade, the creatinine clearance
linearly decreased with donor age
(6.2 ml/min, P<0.01). This pro-
gressive decline could not be
attributed to the recipient age

(—7 ml/decade for 485 recipients
<50 years, and —6.1 ml/decade for
323 patients =50 years). Despite
the decreased function in older kid-
neys, recipient renal function re-
mained remarkably stable between
1 and 3 years after transplantation
within each donor age group.
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Introduction

Patients and methods

A growing organ shortage, associated with an increased
acceptance rate of elderly patients on the waiting list for
kidney transplantation, has prompted many centers to
expand their donor pool with kidneys from older donors.
Contradictory results have been published over the years
on the immediate and long-term success of kidney trans-
plantation in relation to donor age [1].

We studied the outcome of 808 primary cadaveric renal allografts,
transplanted between January 1983 and December 1992, and
divided them into six groups according to the age of the donor:
10—19 years (group [, n=142), 20-29 years (group I, n=214),
30-39 years {(group III, n=136), 40—49 years (group IV, n=146),
50-59 years (group V, n=142), 60-69 years (group VI, n=28). All
patients were treated with cyclosporine (starting dose 10 mg/kg
daily) and a low dose of steroids (20 mg methylprednisolone).
During the first 3 posttransplant months the cyclosporine whole
blood trough levels were maintained between 200 and 300 ng/ml. In
the case of initial nonfunction, cyclosporine administration was
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Table 1 Donor and recipient characteristics

Group 1 II I v v VI
Donor characteristics

Origin (% local donors) 65 56 58 58 63 61
Sex (% males) 71 73 57 64 58 61
Serum creatinine level (mg/dl) 1.0 1.1 1.1 11 1.1 1.0
Cold ischemia time (h) 21 21 21 22 21 21
Reanastomosis duration (min) 31 32 33 32 32 31
Recipient characteristics

Mean age 42 43 45 45 47 52
Sex (% males) 51 57 53 56 59 43
Percentage presensitized (= 50%) 49 8.4 11.0 89 12.7 53.6
Mean number of transfusions 131 10.6 12.9 11.2 11.9 11.5
Months on dialysis 338 334 36.1 341 315 42.4
HLA-DR mismatches 0.5 0.4 0.4 0.4 0.3 0.4
HLA-B/DR mismatches 1.5 1.3 13 1.3 13 1.4

continued without changing the dose. Delayed graft function was
defined as a daily urine output of <0.51for more than 1 day and/or
the need for one or more dialysis sessions during the first postopera-
tive week. The six groups were comparable with regard to donor
origin (local/distant), mean serum creatinine, mean cold ischemia
and reanastomosis time, recipient sex, number of pretransplant
blood transfusions, number of HLA-B and B/DR mismatches
(Table 1). The mean recipient age was higher in groups V and VI,
reflecting our policy of age matching with older donor kidneys. The
oldest donor kidney group was also at a disadvantage with regard
to a higher rate of presensitization and duration of dialysis
treatment.

Results

The incidence of delayed graft function linearly corre-
lated with increasing donor age (Fig. 1; P<0.0001). By
calculating the percentage of kidneys stored in University
of Wisconsin (UW) solution vs. Euro-Collins solution,
we found a coincident inverse correlation between UW
storage and delayed function: 39.4% of the kidneys of
donors in group I had been preserved with UW solution,
against only 10.7% in the oldest donor group
(P <0.0001). The reason for this bias was obvious: the
incidence of multiorgan procurement, requiring the pref-
erential use of UW for liver preservation, gradually
decreased with donor age.

No significant differences could be demonstrated with
regard to graft survival in the six groups at 1, 2, and
3 years after transplantation (Fig. 2).

Creatinine clearance (ml/min) decreased linearly with
donor age, at a rate of +6.2 mi/min per decade from the
3rd decade on (mean glomerular flow rate, GFR, at
1 year from 62.3 ml/min for donors aged 20-29 years to
38.4 ml/min for donors aged =60 years; (P<0.0001)
(Fig. 3). Within each age group, however, GFR remained

remarkably stable up to 3 years after transplantation. We
also checked the increase of creatinine clearance between
1 and 6 months after transplantation in the six study
groups to assess the functional reserve capacity related to
donor age. In group II donors, an increase of creatinine
clearance over the first 6 months of 25.8 % was observed.
This increase was 20.9% in kidneys from group IiI
donors 14.2% in kidneys from group IV donors, 13.9%
in kidneys from group V donors, and 11% in kidneys
from group VI donors.

GFR decreased about 6—7 ml per donor age decade,
both in the group of 485 recipients younger than 50 years
and in the group of 323 recipients older than 50 years,
illustrating again an independent intrinsic donor age
phenomenon, irrespective of the recipient age (Fig. 4).

Discussion

With more and more kidneys from older donors being
used to answer an ever-growing érgan shortage, the im-
pact of donor age on early and late graft outcome should
be considered. Data in the literature are rather scarce and
controversial.

In an earlier study based on a limited number of trans-
plants, we were able to show that neither patient nor graft
survival is influenced by donor age (the outcome of kid-
peys from very young donors was not considered in this
study) [2]. The present analysis confirms our earlier ob-
servations. In this study, we could demonstrate a linear
decrease of renal function with donor age and that this
decrease is not in the first place influenced by the age of
the recipient. On the other hand, although renal function
is lower in patients receiving a kidney from an older
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Fig. 2 Actuarial graft survival according to donor age

donor, this renal function remains remarkably stable in
all groups studied.

The finding that the increase of creatinine clearance
between the 1st and the 6th month after transplantation
is lower for kidneys from aging donors than for kidneys
from younger donors may suggest that kidneys from
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Fig. 3 Evolution of creatinine clearance (ml/min) according to
donor age (Student’s t-test: * P<0.05, ** P<0.01, *** P<(.001
with donor age group 10—19 years)
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Fig. 4 Donor age-related decline of creatinine clearance at 1 year in
485 recipients < 50 years and 323 recipients = S0 years old

older donors have a lower capacity to adaptive hyper-

"filtration.

In conclusion, this study proves that the ‘‘elderly”
donor may provide a valuable source of kicfneys for
transplantation, especially in older recipients.
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