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Abstract. The influence of recipient and donor age
on the outcome of first cadaver kidney transplants
was analyzed in a series of 1325 pediatric recipients
and in 4230 transplants from pediatric kidney do-
nors. Graft survival improved significantly with in-
creasing recipient age (P<0.0001) and donor age
(P<0.0001). Combined analysis of recipient and
donor age groups revealed an overriding effect of
donor age on graft outcome. Kidneys from donors
younger than 3 years old consistently yielded poor
results regardless of recipient age. Kidneys from
adult donors gave the best results even in young re-
cipients 0-5 years of age. With adult donor kidneys
in cyclosporin-treated patients, high 1-year graft
survival rates of 86 +9% (SE) in 15 0- to 5-year-old
recipients, 85+3% in 137 6- to 12-year-old re-
cipients, and 83 £1% in 6027 13- to 40-year-old re-
cipients were observed.

Key words: Pediatric transplant patients - Recipient
and donor age.

Whereas most recent reports have agreed that the
results of renal transplantation in pediatric re-
cipients are as good as those in adults [10, 13, 16,
18], data concerning the use of kidneys from pediat-
ric donors are controversial. Some authors have re-
ported inferior results with kidneys from young do-
nors [6, 12, 19)], whereas others have concluded that
pediatric kidneys can be transplanted as successful-
ly as those from adult donors [1, 3, 8, 14, 17]. The re-
ports in the literature concerning donor age are dif-
ficult to compare because age subdivisions within

the pediatric donor group are usually not made.
When very young donors were analyzed separately,
discrepant results were obtained in small series:
Barry et al. [1] have reported that kidneys obtained
from donors <3 years old gave satisfactory results,
whereas Wengerter et al. [19] have concluded that
kidneys from donors <2 years old did poorly. The
published studies have usually addressed the ques-
tion as to whether kidneys from pediatric donors
function well in adult recipients. It has been recom-
mended that young recipients should preferably be
transplanted with kidneys from young donors [3].

We report on an analysis of the Collaborative
Transplant Study data in which recipient and donor
age and, importantly, the combination of both was
studied.

Patients and methods

The Collaborative Transplant Study data on transplants carried
out from 1982 to July 1987 were analyzed. A total of 240 trans-
plant centers in 37 countries participated voluntarily in the study
[11]. The recipient age used in this analysis was the age indicated
at the time of transplantation. Anencephalic donors were not in-
cluded in this study. Clinical follow-up information was obtained
at 3, 6,9, and 12 months posttransplantation. Graft survival rates
were computed by actuarial methods. No exclusions were made
and patients who died were counted as graft failures. When pa-
tients treated with cyclosporin A were compared with patients
without cyclosporin A treatment, no further subdivision was
made regarding drug dosage or combinations of drugs. Statistical
significance was estimated by weighted regression analysis,
whereby the dependent variable was the percentage of graft sur-
vival at 1 year, the independent variable was the age category,
and the weighting factor was the number of patients studied. We
estimated the standard error of the regression coefficient from
the standard error of the percentage of survival, and statistical
significance was judged on the basis of the ratio of the regression
coefficient to its standard error [4). The study was restricted to
recipients of first cadaver kidney grafts.
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Fig.1. Actuarial graft survival rates of first cadaver kidney trans-
plants according to recipient age at the time of transplantation.
Recipient age and number of patients studied are indicated for
each curve. The horizontal line at 70% is drawn for better orien-
tation only. Note that the scale for graft survival in Figs.1-5
starts at 40%. The correlation of graft outcome with recipient age
is statistically significant (P<0.0001, weighted regression ana-
lysis). @ 13-15, N=522; b 16-40, N=15871; ¢ 6-12, N=624;
d3-5, N=119; e2, N=33; f <2, N=27
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Fig.2. Influence of donor age on outcome of first cadaver kid-
ney transplants. Kidneys from donors <3 years of age yielded
inferior results. Donor age and numbers of patients studied are
indicated. The correlation of graft outcome with donor age is sta-
tistically significant (P<0.0001). a 16-40, N=19219; b 13-15,
N=1532; ¢ 6-12, N=1826; d3, N=201; e 4-5, N=346; f <2,
N=134; g2, N=191

Results

Figure 1 shows the influence of recipient age on
graft survival during the first year posttransplanta-
tion. An initial analysis was done separately for
each year of age, and groups were formed for years
that had similar survival rates. The results are
shown in greater detail for patients 5 years of age or
younger. The age category 16-40 was chosen as the

reference for comparison. Graft.survival was corre-
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Fig.3 A, B. Influence of donor age on outcome of first cadaver
kidney transplants in recipients 0-5 years old. Patients treated
with conventional immunosuppression (A) or cyclosporin A (B)
were analyzed separately. Donor (D) age and the number of
patients studied are indicated. The correlation in recipients with
cyclosporin treatment is statistically significant (£<0.01), but not
that in patients without cyclosporin. A a D 13-40, N=20; b D
3-12, N=28; ¢ D 0-2, N=27. BaD 13-40, N=15:bD 3-12,
N=32; ¢ D 0-2, N==2§

lated significantly with an increase in recipient age
(P<0.0001). The influence of donor age on graft
survival is shown in Fig.2. The same stepwise
procedure as with recipient age was used. Kidneys
from very young donors did poorly, and the results
improved with increasing donor age (P<0.0001).

It is interesting to note that both the recipient
and donor age groups 13-15 behaved identically to
the adult reference group. They were therefore in-
cluded among adults in further analysis steps. Re-
cipients and donors of age <3 had the lowest func-
tion rates, whereas recipients and donors 6-12 years
of age formed an intermediate group. Recipients
3-5 years old showed a relatively poor graft out-
come approximating that of even younger re-
cipients, whereas donors 3-5 years old gave results
similar to the 6-12 year donor category (Figs.1, 2).
For the purpose of subsequent analyses, three main
recipient and donor age categories were formed
(recipients: 0-5, 6-12, and 13-40; donors: 0-2,
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Fig.4 A, B. Influence of donor age on transplant outcome in 6-
to 12-year-old recipients. A Without cyclosporin: P=not sig-
nificant; B with cyclosporin: P<0.0001. A a D 13-40, N=112;
b D 3-12, N=51; ¢ D 0-2, N=29. B a D 13-40, N=137;
bD3-12, N=118; ¢ D 0-2, N=38

3-12, and 13-40). These main age categories corre-
lated with graft survival irrespective of whether
cyclosporin A or conventional immunosuppression
was used.

Combinations of recipient and donor age were
analyzed separately for patients with or without
cyclosporin treatment. Because the survival rates in
cyclosporin-treated recipients were generally higher
than those in patients on conventional immunosup-
pression, the separation into patients with or with-
out cyclosporin was deemed necessary. Patients
with unknown immunosuppressive protocols were
not included in this part of the analysis. The results
of 0- to 5-year-old recipients are shown in Fig.3,
those of 6- to 12-year-old recipients in Fig.4, and
those of 13- to 40-year-old recipients in Fig.S.

Donor age emerged as a much more important
factor than recipient age (Figs.3-5). Whether or not
cyclosporin was used, kidneys from 0- to 2-year-old
donors consistently yielded results inferior to those
of older donors. Most importantly, kidneys from
adult donors (13-40 years old) consistently gave the
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Fig.5 A, B. Influence of donor age on survival of first cadaver
kidney transplants in adult recipients (age 13-40). Results are
shown for patients on conventional immunosuppression (A) or
cyclosporin A treatment (B). Without cyclosporin: P<0.01; with
cyclosporin: P<0.0001. A a D 13-40, N=4013; b D 3-12,
N=418; ¢ D 0-2, N=34. B a D 13-40, N=6027; b D 3-12,
N=690; ¢ D 0-2, N=65

best results. Excellent 1-year graft survival rates of
>80% were obtained in cyclosporin-treated re-
cipients with the use of adult kidneys, regardless of
recipient age. The effect of donor age on graft out-
come was more pronounced in cyclosporin-treated
recipients than in patients on conventional
immunosuppression. Whereas grafts from 0- to
2-year-old donors had comparable survival rates
with or without cyclosporin, grafts from 3- to 12-
and 13- to 40-year-old donors did much better in
cyclosporin-treated patients (Figs.3-5).

Discussion

Our data do not support previous reports in which
the function rate of kidneys from pediatric donors
was found equivalent to that of kidneys from adult
donors. A significantly‘higher risk of failure was ob-
served with pediatric donor kidneys, regardless of
recipient age. The similarity of results obtained in
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cyclosporin-treated recipients of all three age cate-
gories analyzed is impressive.

The uncritical use of kidneys from very young
donors (age 0-2) for adult recipients cannot be sup-
ported. Moreover, although kidneys from pediatric
donors are frequently requested for pediatric re-
cipients, according to the data shown here, this may
not be in the patients’ best interest. Even very young
recipients (0-5 years) did better with adult donor
kidneys than with kidneys from pediatric donors.

There is no definite answer as to whether re-
cipients of age 0-2should be transplanted with
adult donor kidneys, as the number of patients
available for analysis was too small. However, the
data are suggestive, in that 6 of 9 (67%) recipients
who received an adult kidney had functioning grafts
at 1 year, as opposed to only 23 of 50 (46%) who re-
ceived kidneys from younger donors (P=not signif-
icant).

The question must be raised as to whether kid-
neys from pediatric donors should be transplanted
at all. With the current shortage of donor organs, a
general exclusion of pediatric donors certainly can-
not be advocated. However, the use of kidneys from
donors aged 0-2 carries such an increased risk of
failure that their continued use must be questioned.

It seems likely that kidneys obtained from very
young donors have an inferior outcome because of
a greater incidence of technical complications, and
possibly because exposure to increased hemody-
namic pressure in adult recipients may be damaging
[9]. Many examples of well-adapted kidneys from
young donors in adult recipients have been docu-
mented [2, 5, 7, 15). However, according to our data,
the success of such transplants cannot regularly be
expected. Unfortunately, information on surgical
complication rates was not available to us for con-
sideration in this analysis. It is also conceivable that
the higher failure rate of kidneys from young do-
nors may be related to increased immunologic anti-
genicity and thus more rejections. This, however,
must be considered speculation in the absence of
experimental or clinical evidence. The observation
that kidneys from 0- to 2-year-old donors did poorly
regardless of the type of immunosuppression,
whereas kidneys from 3- to 12- and 13- to 40-year-
old donors did much better with cyclosporin than
with conventional immunosuppression, suggests
that technical problems with kidneys from very
young donors rather than more vigorous rejections
may be responsible for their poor success rate.
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