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Abstract. Despite significant improvements in the results 
of renal transplantation since the introduction of cyclo- 
sporin, graft loss beyond the 1st year remains a significant 
and unresolved problem. In a retrospective analysis, 
348 cyclosporin-treated renal transplant recipients with a 
functioning graft at 12 months were studied. Forty-eight 
patients in whom graft failure occurred in the 2nd and 3rd 
years were compared to 300 patients who maintained 
graft function beyond this time. Both groups were com- 
parable with respect to donor and recipient features. Fac- 
tors reflecting recipient immunological responsiveness - 
sensitization, previous transplantation and early rejection 
episodes- continued to affect graft survival beyond the 1 st 
year. Surprisingly, there was a higher incidence of prior 
transfusion in the group with graft failure in the 2nd and 
3rd years than in those with longer function (65% vs 
24 %). Serum creatinine levels at 3 and 6 months were also 
predictive of graft loss amongst patients with a functional 
graft at 1 year. It remains to be answered whether new im- 
munosuppressive drugs and strategies will overcome 
these risks for late graft loss. 
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Introduction 

Substantial improvement has been reported in the results 
of renal transplantation since the introduction of cyclo- 
sporin (CyA). Although 1-year graft survival is the typical 
measure of outcome in assessing immunosuppressive 
regimens, reports of the late results of renal transplanta- 
tion continue to demonstrate an appreciable deteriora- 
tion in graft survival rate with time. Despite the improved 
early results with CyA, the incidence of late graft loss has 
remained comparable to that with azathioprine-based im- 
munosuppression [4,5,12,19,26]. 

Consequently, late graft loss remains an unresolved 
problem. It is unclear whether clinical or laboratory pa- 

Correspondence to: P. Belitsky 

rameters may predict which patients with an apparently 
successful transplant at 1 year are at greatest risk of sub- 
sequent graft loss. 

Once established, chronic declines in renal allograft 
function are unrelenting, showing little response to 
changes in currently available immunosuppressive ther- 
apy [16]. Despite some variability in the rate and course of 
decline, return to dialysis or the need for retransplanta- 
tion is inevitable. 

It would, therefore, seem that the early identification 
of patients at risk would provide the best opportunity to 
evaluate the efficacy of new therapies in reducing or pre- 
venting late graft loss. 

This report is a single centre, retrospective review of 
patients who maintained a functioning graft 12 months 
following transplantation to determine the impact of pre- 
existing donor/recipient factors and early clinical course 
in determining ultimate graft survival. 

Materials and methods 

In the 10-year period from January 1981 to December 1990, 
774 renal transplants were performed in 706 patients. The records of 
patients receiving CyA-based immunosuppression were reviewed. 
Two groups of patients were identified: in group 1 were those pa- 
tients in whom graft failure occurred 12-36 months following trans- 
plantation, in which rejection was identified as a contributing factor. 
Fourteen patients with graft losses during this period due to other 
causes were excluded (Table 1). This group consisted of 48 patients, 
39 of whom received cadaver grafts and 9 living related grafts. In 
group 2 were those patients in whom graft function continued 
beyond 3 years. No patients were excluded from this group of 300, 
219 of whom received cadaver grafts and 81 living related grafts. 

Statistical analyses were performed using the chi-square test and 
Fischer’s exact probability test comparing groups of patients, and 
using Student’s t-test for comparing means between groups of pa- 
tients. A P value less than 0.05 was considered significant. 

Results 

The two groups were comparable with respect to age and 
sex of donor and recipient, donor source, cold ischaemia 
time and recipient diabetes (Table 2). 
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Table 1. Non-immunological causes of graft loss 12-36 months fol- 
lowing transplantation" 

Death with functioning graft: 
Cardiovascular complications 
Malignancy 
Pancreatitis 
Pneumonia 
Unknown 
Renal artery stcnosis: 
Total 14 

These grafts were excluded from analysis 

Table 2. Donor and recipient characteristics of cyclosporin-trcated 
renal allografts with function beyond 12 months. P = NS for all pa- 
rameters 

Group 1 Group 2 

Donor (n  =48) (n = 300) 

Age (ycars) 24.3 14. I 28.4 & 16.7 
Sex (M:F) 
Living related 
Cadaver 

1:1 2: 1 
9/48 (19%) 8l/300 (27%) 
39/48 (18%) 219/300 (73Yo) 

Cold ischaemia time (hours)" 14.7 k 12.4 15.9 k9.3 

Recipient 
Age (years) 
Sex (M:F) 
Diabctes 

33.5 k 15.3 
1:l 2: 1 
9148 (19%0) 291300 (10%) 

36.4 k 13.6 

Cadaver grafts 

Table 3. HLA compatibility. P = NS for all parameters 

Group I Group 2 
Cadaver (n  = 258) 
Mismatches 
6 ( A + B  + DR) 31/219 (14 yo) 
2 4  (A + B t DR) 174/219 (79 Yo) 
0 - A  6139 (15 Yo) 2712 19 (1 2 Yo ) 
0-€3 3/39 (8%) 221219 ( lo%)  
0 - D R  7139 (18 Yo) 31219 (14 Yo) 

7/39 ( 18 Yo) 
26/39 (67 70) 

Living related (n = 90) 
HLA-identical 219 (22 Yo ) 38/81 (47%) 
Haploidentical 719 (78%) 43/81 (53%) 

Table 4. Differences in sensitization, pre-tramplant transfusions 
and previous transplants bctwcen groups 1 and 2 

Group 1 Group 2 P-value 

Pretransplant 
PRA > 40 
Total 7/48(15%) 10/300(13%0) NS 
Firslcadaver 4/33 ( l20/)  2l/ lY4(ll  %) NS 

Historical 
PRA > 40 
Total 22/48 (46%) 521300 (17%) <0.001 
First cadaver 15/33 (45 YO) 301194 (I5 YO) < 0.001 

Pre-transplant 

Previous 
transfusion 31/48 (65%) 721300 (24%) <0.01 

transplant 9/48(19%) 34/300(11%0) NS 

Table 5. Comparison of rejection episodes in the first 90 days 

Group 1 Group 2 P-value 
No rcjection 19/48 (39%) 185/300 (620/) <0.01 

2 2 Rejection episodes 13/48 (27%) 391300 (13%) < 0.05 

Compatibility 

HLA compatibility between donors and recipients is 
shown in Table 3. In cadaver grafts there was no dif- 
ference between the two groups with respect to either 
overall match or zero mismatches at any particular locus. 
In the patients receiving living related transplants, 22 % 
(2/9) of those in group 1 received an HLA-identical kid- 
ney. This compared to 47 % (38/81) of those in group 2, al- 
though this difference failed to reach statistical signifi- 
cance. 

Sensitization (Table 4)  

Similar proportions of patients in each group had elevated 
panel reactive antibodies (PRA) in serum samples ob- 
tained closest to transplantation. However, in group 1, 
there was a significantly greater incidence of highly sen- 
sitized patients based on historical serum samples than in 
group 2 ( P  < 0.001). 

Trans,fusions (Table 4) 

Only 24 '30 (72/300) of the patients in group 2 had had a 
transfusion prior to transplantation, compared to 65 YO 
(31/48) of those in group 1 ( P  < 0.01). 

Regrafts (Table 4)  

In group 1 ,19  % of the patients were regrafts, compared 
to only 11 YO in group 2; however, this difference did not 
reach statistical significance. 

Rejection episodes (Table 5) 

A significantly greater proportion of the patients in 
group2 did not have a rejection episode in the first 
3 months (62 YO vs 39 % , P < 0.01). In addition, this group 
had less than half the incidence of multiple rejection epi- 
sodes - 13 '70 versus 27 % for group 1 ( P  < 0.05) - during 
the first 90 days. 

Early graft function (Table 6 )  

The two groups were comparable with respect to delayed 
graft function, defined as the absence of a fall in serum cre- 
atinine on the 1st post-operative day. However, the mean 
serum creatinine was significantly higher ( P  < 0.01) at 90 
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have examined the impact of beneficial HLA matching - 
defined as no DR incompatibilities with at most one AB 
mismatch - at various time intervals following transplan- 
tation. These suggested that the major impact of benefi- 
cial HLA matching is in the early post-transplant period 
but that it dwindles and is negligible beyond 6-12 months. 
The influence of centre effect - one of the major determi- 
nants in the outcome of kidney transplants - may, how- 
ever, obscure any effect of HLA matching. In other 
studies [3,12,18] examining the effect of HLA matching 
from single centres, there was little or no improvement in 
graft survival by matching. 

In Canada there is no national organ-sharing scheme, 
and within our own centre cadaver kidneys are allocated 
on the basis of a number of criteria in addition to HLA 
match. A high degree of HLA mismatching is, therefore, 
common in our program. With only a small number of 
well-matched recipients, it is not surprising that we were 
unable to demonstrate any beneficial effect of HLA 
matching on graft survival beyond the 1st year. 

Although the results may not match those of non-sen- 
sitized patients, previous studies have demonstrated that 
patients can be successfully transplanted despite high 
PRA levels [20,28]. These sensitized patients are at an in- 
creased risk of immunologically mediated graft loss in the 
early post-transplant period. This is due either to the ef- 
fects of antibodies undetected by standard pre-transplant 
cross-matching or to a state of augmented cellular im- 
mune responsiveness, of which humoral sensitization is an 
index. Better results have been reported in patients with 
historically high PRA levels who undergo spontaneous 
loss of antibody activity prior to transplantation [6]. From 
our analysis, however, these patients are significantly 
more prevalent amongst those with graft failure in the 2nd 
and 3rd post-transplant years. It is likely that this remote 
sensitization reflects heightened immune responsiveness 
even though the reactivity was transient. It has been our 
practice to taper immunosuppression during the 1st year 
in all patients with an apparently successful transplant. 
This may be to the detriment of those patients with a his- 
tory of sensitization who possibly require additional main- 
tenance immunosuppression beyond the early post-trans- 
plant period to preserve long-term graft function. 

Inappropriate reduction of immunosuppression could 
also possibly account for earlier losses in other patients. 
Whilst neither was of statistical significance, there was a 
greater prevalence of diabetics and females in the group 
with graft failure in the 2nd and 3rd years than in the group 
maintaining function beyond this time. We were unable to 
account for this observation but speculate that it may re- 
late to attempts to reduce steroid and/or cyclosporin dos- 
ages, hoping to improve blood sugar control in diabetics 
and minimize cosmetic side effects in females. 

Prior to the introduction of CyA, many transplant cen- 
tres reported superior graft survival in patients who had 
received pre-transplant blood transfusions [21,24]. A 
number of studies of CyA-treated patients, however, have 
failed to demonstrate any early graft survival advantage 
for transfused patients [lS, 16,221. In our own analysis of 
patients with graft function at 1 year, those who received 
transfusions were at a higher risk of graft loss in years 2 

Table 6 .  Comparison of early graft function 

Group 1 Group 2 P-value 
DelayedfunctionL 36% (12133) 31 '10 (601194) NS 
Mean serum 
creatinine (pmil) 

90 days 225 * 136 159 i 63 < 0.01 
180 days 251 130 160 k 67 < 0.01 

Serum creatinine 
> 200 Fmil 

90 days 21/48 (44 Yo) 491300 (I6 Yo) < 0.002 
180 days 24/48 (50%) 52/300 (17%) <0.001 

r' First cadaver transplants 

and 180 days in patients in group 1. The 90-day serum cre- 
atinine was > 200 lm/l  in 44 70 of the patients in group 1, 
compared to only 16 % of those in group 2 ( P  < 0.001). 
This difference was also apparent for the 180-day serum 
creatinine (50% vs 17 %, P < 0.001). Thus, a greater pro- 
portion of patients whose grafts failed in years 2 and 3 had 
impaired renal function at 3 and 6 months post-transplan- 
tation. 

Discussion 

CyA-based immunosuppression has dramatically im- 
proved early graft survival rates in the past decade. Many 
centres now report 1-year graft survival rates of 80% or 
better. However, the rate of subsequent graft loss 1- 
3 years following renal transplantation is similar to that 
seen with earlier azathioprine-based immunosuppression 
[5]. While able to reduce early rejection episodes and im- 
prove early graft survival rates, CyA has been unable to 
slow the rate of later attrition, most of which is due to 
chronic rejection. Are there unique risk factors contribut- 
ing to this later immunological loss? To determine this, we 
compared patients who lost their transplants during the 
2nd and 3rd years with those who retained them during 
this same period. 

It is recognised that grafts from HLA-identical, living 
related donors have both superior early survival and 
longer half-lives in comparison to transplants from 
haploidentical or cadaver donors [2,25]. For cadaver kid- 
ney transplantation some controversy persists with re- 
spect to the impact of HLA matching on graft survival in 
CyA-treated patients. In our analysis of cadaver trans- 
plants, the degree of HLA matching, which was uniformly 
poor in both groups, was not predictive of graft failure be- 
yond the 1 st year. 

The large multicentre data bases of Terasaki and Opelz 
[ll, 231 both demonstrate a significant effect of HLA 
matching on graft outcome. Opelz [23] concluded that the 
beneficial effect of matching for HLA-A + B + DR ex- 
tends throughout the entire post-transplant period. Data 
from the UCLA registry [ll] and from the Eurotransplant 
centres [27] suggest that HLA-DR matching is associated 
with improved short-term results, while HLA-A and/or 
B antigen matching confers significant longer term 
benefit. Studies from the UK Transplant Service [4,10] 
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and 3. Whilst this may well be a fortuitous finding, the 
possibility of a delayed adverse effect should be con- 
sidered. It is also questionable whether any marginal graft 
survival benefits gained by a policy of pre-transplant 
transfusion do, in fact, outweigh the risk of transfusion-in- 
duced sensitization. As a consequence of this, as well as 
the potential risk of transfusion-transmitted diseases, our 
centre presently does not perform planned pre-transplant 
transfusions unless clinically indicated. 

Elevated serum creatinine at 1 and 2 years has been 
shown to be associated with a higher likelihood of sub- 
sequent graft loss [ l ,  9, 171. In our patients even earlier 
elevations of serum creatinine - at 3 and 6 months - were 
more prevalent in patients with subsequent allograft 
failure in years 2 and 3. Patients with functional grafts at 
1 year who had a serum creatinine greater than 200 ymll 
at 3 and 6months were significantly more prevalent 
amongst the earlier failures. Such an elevation in serum 
creatinine reflects a significant reduction in functional 
renal mass and, hence, minimal reserve in the event of 
subsequent injury or insult, immunological or otherwise. 
Acute rejection in the early post-transplant period is a 
major factor contributing to loss of functional renal tissue 
in the transplant recipient. Despite apparently successful 
anti-rejection therapy, patients in our study who de- 
veloped multiple rejection episodes during the first 
90 days remained at risk of subsequent graft loss. Other 
studies have reported similar outcomes in this group of pa- 
tients [l, 91. It is possible that acute rejection in the early 
period following transplantation may represent the begin- 
ning of a continuous immunological process in patients 
who go on to develop chronic rejection. Alternatively, 
non-immunological mechanisms may be responsible. Pro- 
gressive deterioration in the function of the remaining 
viable parenchyma after treatment of an acute rejection 
may occur due to hyperfiltration injury similar to that de- 
scribed in native kidneys [7,13]. 

In allografts as with the native kidney, proteinuria is a 
clinical correlate of declining renal function [S, 141. We 
were unable to analyse this within our study. However, 
Kasiske et al. [14] found that it occurs relatively late in the 
course of chronic rejection and was not an early marker of 
subsequent graft loss. In their study, also looking at pa- 
tients with functional grafts at l year, there was no dis- 
cernable difference in proteinuria between those with 
stable function and those with deteriorating function until 
52 weeks. 

In conclusion, it would seem that in CyA-treated pa- 
tients, underlying immunological factors, or rather recip- 
ient immunological responsiveness, continues to exert a 
major influence on long-term renal allograft survival, de- 
spite successful early outcome with a functional allograft 
at 12 months. Sensitization, pre-transplant transfusions, 
as well as early rejection episodes, adversely influence 
graft survival beyond the 1st year. 

In addition, renal function based on serum creatinine 
at 3 and 6 months is predictive of long-term graft survival 
in cyclosporin-treated recipients with a functional kidney 
at 1 year. Those patients with an elevated serum cre- 
atinine greater than 200 ym/l at 90 and 180 days are at sig- 
nificant risk of subsequent graft failure. 
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