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Significance of Functional Graft Survival Rate
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Patient death with a functioning graft(DFG) has been a predominant cause of graft loss. According
to conventional graft survival(C-GS) analysis, DFG is considered as a graft failure. However, such sur-
vival analysis may obscure immunologic graft loss and- distort the overall graft results as well as risk
factors affecting the graft survivals. In functional graft survival(F-GS) analysis, the DFG is considered
as censored data(in which the graft survived until patient death) which is more closely related with the
immunologic graft loss. We designed our study to identify the differences and significance of F-GS
compared to C-GS.

From April 1984 to October 1995, 1242 living donor kidney transplantations under cyclosporine were
performed at Yonsei University Medical Center. At least a 1-year follow-up was possible in all the
patients. The graft survival rate was calculated by both C-GS and F-GS analyses. The recipient’s and
the donor’s ages, the donor-recipient relationship, the degree of HLA matching, the degree. of ABO blood

" type matching, the episodes of acute rejection within 1 year, and the presence of diabetes mellitus were
monitored as risk factors affecting the graft survival in the two analysis methods. Univariate and
multivariate analyses for risk factors were done by the Kaplain-Meier method and the Cox proportional
harzard model.

The C-GS rate were 96.3% at 1 year, 81.8% at 5 years, and 58.4% at 10 years compared to 98.5%,
88.1%, and 67.9%, respectively in the F-GS analysis. Elderly recipients(=50), elderly donors(=50),

" presence of acute rejection within 1 year post-transplant, ABO blood type minor mismatching, and dia-
betic recipients were risk factors affecting long-term graft survival in the C-GS analysis. However, elderly
recipients and diabetic recipients were no longer considered as risk factors in the F-GS analysis. In fact,
elderly recipients or diabetic recipients showed equal or even better graft survivals in the F-GS analysis
compared with younger or non-diabetic recipients. The differences between the C-GS and the F-GS analy-
ses in such subgroups suggests that the primary cause of graft loss in these groups was non-immunologic.

Death with functioning graft(DFG) needs to be considered in analyzing kidney-transplant outcomes.
Hence, we propose that all transplant graft survival data be presented in two ways, by conventional and
functional graft analyses. .
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Table 1. Ismographics of recipients -

Male Female Total

" Less than 19 54 21 75
20~29 217 77 294

- 30~139 270 125 395
40~49 206 97 303
More than 50 121 54 175
Total 868 374 1242
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Table 2. Demographics of donors

Male Female Total

Less than 19 3 8 11
20~29 332 88 420
30~39 208 151 449
40~49 92 76 168
More than 50 80 114 194
Total 805 437 1242

Table 3. Causes of graft failure and patient death

Cause of graft failure No. %
Rejection 129 51.2%
Hyperacute 1
Acute 23
Chronic 105
Patient death with function 94 37.3%
Cardiovascular/CVA* - 19
Infectious 45
Malignancy 6
Other death 24
Glomerulonephritis, 10 4.0%
De novo 4
Recurred 6
Poor compliance 13 . 52%
Renal artery obstruction 1 03%
Others 5 2.0%
Total . _ 252 100.0%

*CVA: Cerebrovascular accident
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Fig. 1. Overall graft survival rate(GSR) according to the

conventional(C-GSR) and functional(F-GSR) anal-
ysis.
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Table 4. Risk factors affecting the graft survival rate according to the survival analysis method(Multivariate analysis)

Conventional graft

Functional graft survival

survival analysis ysis method analysis
p-value R.R* Risk factors RR.* p-value
<0.05 1.7831 Recipient's age 250 0.7910
<0.05 1.6630 Donot’s age 250 1.8620 <0.05
<0.05 1.5369 Pre-transplant diabetes (+) 0.9641

Episodes of acute rejection

. . . <0.
<0.05 2.6483 within post-Tx** 1 year(+) 3.1205 0.05
<0.05 1.6024 ABO minor mismatch 1.8916 <0.05

1.2852 Non-identical HLA match 1.0579

*R.R.: Relative Risk
**post-Tx: post transplantation
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Fig. 2. Graft survival rate according to the recipient’s age in conventional(Left) and functional(Right) survival analysis.
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Fig. 5. Causes of graft failure according to the presence
of diabetes mellitus(p=0.0001).
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Fig. 4. Graft survival rate according to the pre-transplant(pre-Tx) diabetes mellitus(DM) in conventional(Left) and func-

tional(Right) survival analysis.
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Fig, 6. Graft.survival rate according to the degree of HLA-matching in conventional(Left) and functional(Right) survival
analysis.
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Fig. 7. Graft survival rate according to the episodes of acute rejection(AR) within 1 year in conventional(Left) and

functional(Right) survival analysis.
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Fig. 8. Graft survival rate according to the degree of ABO blood type matching in conventional(Left) and function-

al(Right) survival analysis.
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