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The aims of the study were threefold: (1) to analyse the
long-term overall kidney graft survival within Eurotrans-
plant for the period 1971-1987; (2) to examine the effect
of matching for HLA over the years, with the aid of half-
lives after the first post-transplant year; and (3) to take
prognostic factors into account for the period 1981-1987,
comparing their influence on the long-term outcome of
the graft and to predict half-lives for various combinations
of factors.
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Patients and methods

Data on 12883 first unrelated kidney grafts from non-living donors,
transplanted between 1971 and 1987, in 52 renal transplant centres
within Austria, Belgium, Germany, Luxembourg and the Nether-
lands were analysed. Four separate time periods were examined:
19711975, 1976-1980, 1981-1984 for patients not treated with cy-
closporine (CsA) and 1981-1987 for patients treated with CsA. Esti-
mates of half-lives were obtained from a Weibull model and, for the
analysis with prognostic factors, from an exponential model (see Ap-
pendix). The half-life cstimates the time by which half the grafts
would be lost, of those surviving for at least 1 year post-transplant.

Results

Table 1 shows the improvement in graft survival over the
years 1971-1987. It can be seen that the half-lives in-
creased by approximately 2 years. The main contribution
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to better long-term survival came from improvements in
the first post-transplant year. Table 2 shows the changes
over the years with respect to number of HLA-B mismat-
ches. The effect of matching for HLA was clearly shown to
be important even after the first post-transplant year and
In patients receiving CsA. Examining previously identi-
fl'eq prognostic factors [1], we observed that donor and re-
cipient age and sex, recipient diagnosis of diabetes and
number of HLA-B mismatches all remained of prognostic
importance in the longer term. Table 3 shows that the half-
lives \{aried from 14.5 years to 4.9 years, depending on the
combination of factors for a given patient.

Discussion

Half-lives increased from 9.7 years for 1971-1975 for pa-
tients treated without CsA, to 11.6 years for 1981-1987 for
patients treated with CsA. The 30 % gain in overall 5-year
graft survival may be largely attributed to improvements
in the first post-transplant year, due to such factors as pre-
operative blood transfusions, prospective HLA-DR
matching and use of CsA. The benefits in prolonged renal
allograft survival gained by matching for HLA are main-
tained in the CsA era. Other factors also affect the long-
term outcome, namely donor and recipient age and sex
and recipient diagnosis of diabetes. Together with number
of HLA-B mismatches, these factors in combination lead
to large differences in half-lives, estimates ranging from
14.5 to 4.9 years.

Appendix

The Weibull distribution is a gencralization of the exponential dis-
tribution, allowing for a power dependence of the hazard on time.
The survivor function, S(f), for this distribution is S(r)=exp
(- (A1) "). The hazard function, A(t), is A(r) = Ap(Af)*~! and is mono-
tone decreasing for p <1 and monotone increasing for p>1. For
p = 1 the Weibull model rcduces to the exponential model with con-
stant hazard function A(#) = A. In the earlicr periods, p was signifi-
cantly smaller than 1, indicating a decreasing hazard ratc. In the final



Table 1. Overall graft survival and half-lives
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Period No. of patients Graft survival (%) Half-life (years)
1year S years (95 % confidence interval)
19711975 984 57.0 38.8 9.7 (8.4-11.2)
1976-1980 3065 622 43.9 10.7 (9.7-11.7)
1981-1984, 2002 66.0 492 10.7 (9.3-12.4)
without CsA
1981-1987, 6832 84.5 66.0 11.6 (10.0-13.4)
with CsA

Table 2. Graft survival and half-lives by number of HLA-B mismatches and period

No.of HLA-B No. of Graftsurvival (%) Halg-life (years) Standard normal deviate
mismatches patients 1year Syears (95 % confidence interval) test on half-lives
1971-1975

OHLA-B 320 63.8 453 11.1 (8.7-14.3) P=0.042

1HLA-B 490 55.1 378 9.7 (7.9-12.0)

2HLA-B 174 50.0 29.9 7.2 (5.1-10.1)
1976-1980

OHLA-B 992 65.0 50.0 14.5 (12.3-17.2) P=0.001

1HLA-B 1741 61.5 412 9.3 (8.3-10.4) '

2HLA-B 332 57.8 39.5 8.7 (6.7-11.3)
1981-1984, without CsA

OHLA-B 550 65.6 51.1 13.0 (10.0-16.7) P=0.005

1HLA-B 1193 66.5 493 10.8 (9.1-12.8)

2HLA-B 259 64.5 4.4 7.5(5.6-9.9)
1981-1987, with CsA

O0HLA-B 1591 87.1 69.7 13.2 (10.6-16.4) P=0.013

1HLA-B 3983 84.3 67.0 12.1 (10.2-14.3)

2HLA-B 1258 81.7 58.8 9.0 (7.4-11.0)
Table 3. Half-lives per prognostic group
No.of HLA-B Female donor to Diabetic recipient Donor age Recipient Half lives No. of
mismatches male recipient > 55 years < 16 years (95% confidence interval) patients
0 No No No ~No 14.5 (12.0-17.5) 881
1 No No No No 13.4(11.8-15.2) 1997
0 Yes No No No 11.1 (8.8-14.1) 210
2 No No No No 10.4 (8.6-12.5) 588
1 Yes No No No 10.3 (8.5-12.4) 496
0 No Yes No No 8.8 (6.2-12.5) 39
1 No No No Yes 8.7 (6.0-12.6) 79
1 No Yes No No 8.1(5.8-11.2) 101
2 Yes No No No 8.0 (6.3-10.1) 149
0 No No Yes No 6.9 (4.8-9.9) 48
2 No No No Yes 6.7 (4.6-9.8) 51
1 Yes No No Yes 6.6 (4.5-9.8) 22
1 No No Yes No 6.3 (4.5-8.9) 95
2 No Yes No No 6.3 (4.5-8.8) 65
1 Yes Yes No No 6.2 (4.3-8.9) 26
1 Yes No Yes No 4.9 (3.4-7.0) 44
2 No No Yes No . 49(34-12) 24
period (1981-1987, for patients receiving CsA), p was not signifi- Reference

cantly different from 1 and the exponential model could be used.
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