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Abstract. Forty-three out of 204 children received their
first renal transplant without prior dialysis. In order to
evaluate the outcome of pre-emptive transplantation, two
groups were compared retrospectively. The groups con-
sisted of 28 children who received their transplants either
without prior dialysis (ND) or after a varying period of
dialysis (D). They were matched by age, year of transplan-
tation, immunosuppressive regimen, donor source, and
original disease. The percentage of living related donors
was 50% in each group. Patient survival was identical in
both groups; one patient died in each group due to infec-
tion in the early post-transplantation period. The 5-year
graft survival rates were 89 % in the ND group versus 72 %
inthe D group. The functional parameters graft function,
anemia, hyperparathyroidism, hypertension, and the
growth rates tended to be slightly better in the ND group
than in the D group. The differences, however, were not
significant. We conclude that pre-emptive transplantation
is a safe procedure that shortens the period of uremia and
is, therefore, recommended for children with end-stage
renal failure.
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Introduction

Renal transplantation without prior dialysis treatment has
caused controvers in the past. A main argument against
this procedure was the clinical concern that fluid overload
and uremia in nondialyzed patients could impair the im-
mediate outcome of renal transplantation. Furthermore,
there was the psychological aspect that patients who had
never undergone dialysis before transplantation would be

*Some of the results presented here were presented at the Sth
ESOT Congress in Maastricht, the Netherlands, in October 1991

Correspondence to: G. Otfner

less compliant after transplantation. However, exact data
did not support these fears. In the combined report on
regular dialysis and transplantation of children in Europe,
1989 [2], there was no difference in the 1-year graft sur-
vival between dialyzed and nondialyzed children, no mat-
ter whether living related or cadaver donor grafts were
used. Moreover, in the first report of the North American
Pediatric Transplant Cooperative Study [1], the graft sur-
vival of nondialyzed living related graft recipients was
found to be even higher than that of dialyzed children.

For many years at the Hannover Medical School it has
been our policy to perform transplantations pre-emp-
tively, if possible. In order to assess the potential hazards
and/or advantages of pre-emptive transplantation, we
analyzed the results of the first renal grafts performed dur-
ing the last 20 years and compared the outcomes for dia-
lyzed and nondialyzed recipients.

Table 1. Firsttransplantation in children without (ND) and with (D)
prior dialysis (matched pairs). LR, Living related; CD, cadaveric;
SRNS, steroid resistant nephrotic syndrome; MPGN, membrano-
proliferative glomerulonephritis; HUS, hemolytic uremic syndrome

ND D
No. of patients 28 28
Age median and range (years) 11.4 11.8

2.2-18.7 4.2-203
Year transplanted: 19761982 8 8

1982-1990 20 20

Immunosuppression 820 820
(AZA/CyA)
Type of donor: LR/CD 14/14 14/14
Original discase:
Hypoplasia/dysplasia 10 11
Nephronophthisis 4 3
Cystinosis 5 5
Uropathy 3 3
SRNS 3 3
MPGN 1 1
Alport syndrome/interstitial nephritis 1 1
Schonlein Henoch nephritis/HUS 1 1
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Patients and methods

From January 1970 to September 1991, a total of 204 children aged
11 months to 18.7 years received 245 kidney transplants at the Han-
nover Medical School. Forty-three children received transplants
without prior dialysis while the remaining 161 were treated with
hemodialysis or peritoneal dialysis before transplantation. The time
on dialysis ranged from 2 weeks to 8 years. The source of 60 grafts
was parental; the other 144 grafts were cadaveric. The nondialyzed
(ND) recipients had-a higher percentage of living related donors
than the dialyzed (D) recipients — 56% versus 22 % - so any direct
comparison of the outcomes would be severely biased. We therefore
compared two matched groups. The matches included age at trans-
plantation, ycar transplantation was performed, typc of immuno-
suppressive therapy. donor source, and original disease. Twenty-
eight ND and 28 D recipients with a median dialysis time of
5.8 months could thus be separated retrospectively (Table 1). In
each group eight children received grafts and conventional immuno-
suppression from 1976 to 1982 [5]. Twenty children in cach group re-
ceived grafts and cyclosporin between 1982 and 1990 [6]. In the com-

Fig.2. Serum creatinine (mean and 1 SD) of the non-
dialyzed (§) and dialyzed () groups prior to transplaw
tation and at | week, 1 month, and for the following

5 years after transplantation. The numbers above the
columns indicate the number of patients with a function-
ing graft
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parison the 5-year follow-up was analyzed for survival rates of pa-
tients and grafts, serum creatinine, creatinine clearance calculated
using the Schwartz formula [13], hemoglobin, parathormone, anti-
hypertensive therapy and growth development expressed by stan-
dard deviation score (SDS) of height according to Prader [12].

For statistical analysis, SPSS X software was used. Survival rates
were compared using Lee Desu statistics, all other variables by the
paired Student’s f-test.

Results

Patient survival after transplantation was identical in the
D and ND groups. In each group a single patient died from
infection in the early post-transplantation period (patient
survival rate after 5 years was 97 % ). Graft survival after
5 years was 17 % better in the ND group than in the D
group, 89 % versus 72 %: the difference, however, is statis-
tically not significant (Fig.1).
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Fig.3. The median standard deviation score (SDS) of height of pa-
tients in the matched pairs of non-dialyzed (%) and dialyzed ([[l))
children of the same age. Minimum values are — 6.9 in the nondia-
lyzed group and — 7.2 in the dialyzed group
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Fig.4. Individual changes in height SDS between the time of trans-
plantation and 1 year post-transplantation of 16 pairs of children
with at least 1 year of graft function, both in the nondialyzed group
(left panel) and in the dialyzed group (right panel)
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The mean serum creatinine before transplantation was
higher in the ND group (990 umol/l) than in the D group
(740 umol/l; Fig.2). After transplantation mean serum
creatinine levels were slightly, but not significantly, lower
in the ND group than in the D group. Corresponding re-
sults could be observed for the mean calculated creatinine
clearance rates, which were 5 ml/min per 1.73 m’ in the
ND group before transplantation. After transplantation
graft function stabilized within 1 week between 45 and
60 ml/min per 1.73 m? in both groups and remained in
comparable ranges during the following 5 years. Renal
anemia, expressed as mean blood hemoglobin concentra-
tions, was below 8 g/dl in both groups before transplanta-
tion and approached 11 g/dl at 6 months after transplanta-
tion. The values were slightly higher in the ND group than
in the D group; the differences, however, were not signifi-
cant. Parathormone, defined as the midregional peptide,
was initially high, with mean values of 1500 pg/ml in both
groups and did not reach a normal plateau below
300 pg/ml until more than 1 year after transplantation. It
is worth noting that parathormone declined more slowly
in the ND group than in the D group but remained slightly
lower in the long-term outcome, which probably reflects
the better renal function in this group.

Post-transplantation hypertension emerged as a main
risk factor in children [4]. A comparison of the two groups
revealed that the percentage of patients who needed anti-
hypertensive treatment tended to be lower in the ND
group than in the D group. Finally, the growth of the chil-
dren who had received transplants was evaluated in the
corresponding pairs, expressed as the median SDS of
height. Median values remained in the lower normal
range in the ND group during the post-transplantation
years but between —4 and —2 SDS in the D group. In
both groups the values were widespread, with a minimum
SDS of —6.9in the ND group and of — 7.2 in the D group.
The difference between the ND and D groups was not sig-
nificant (Fig.3). Individual changes in height SDS indi-
cated catch-up growth in some patients in each group
(Fig.4).

Discussion

It is generally accepted that successful renal transplanta-
tion is the optimal treatment for children with end-stage
renal failure and that it should be performed as early as
possible [10, 11]. It is, however, less clear how to achieve
this goal. Pre-emptive transplantation seems to be one
possibility because it keeps the uremic period as short as
possible [8, 9], minimizing the adverse effects of uremia
[7]. Nonetheless, there are psychosocial objections to pre-
emptive transplantation [3]. The results of our analysis
and those of the cooperative studies in Europe [2] and
North America [1] do not justify these objections. Lack
of dialysis prior to transplantation did not influence the
survival rates of patients and grafts as shown in our two
groups of 28 children who were matched for age, year
of transplantation, immunosuppressive therapy, graft
source, and original discase.
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Not only survival rates of patients and grafts but also
the functional parameters renal function, bone disease,
anemia, hypertension, and growth rates were compared
between the ND group and the D group. Most parameters
measured yielded better functional values in the ND
group than in the D group. This was probably related to
the shorter period of uremia prior to transplantation,
making a short period of uremia a strong argument in
favor of pre-emptive transplantation. Although the num-
bers in our study were too small to be significant, the long-
term results demonstrated that the outcome in the ND
group was at least as good as in the D group. Based on
these data, we recommend that pre-emptive transplanta-
tion be performed in children whenever possible in order
to avoid dialysis, with all of its associated complications.
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