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Donor Creatinine Levels as Factors in Graft Function in Deceased-Donor Kidney Transplantation:

A Single-Center Report

Keiko Kutsunai, Ichiro Koyama, Ichiro Nakajima,
Shohei Fuchinoue, and Satoshi Teraoka

Department of Surgery, Kidney Center, Tokyo Women’s Medical University Hospital, Tokyo, Japan

Progress in dialysis therapy has widely improved the prognosis of chronically ill dialysis patients, but kidney
transplantation is particularly known to improve patient prognosis significantly. However, the shortage of organ
transplant donors remains a global issue. Additionally, the donor’s pre-transplant serum creatinine (sCr) is a
known indicator of post-transplant kidney function, but the time point of sCr measurement has not been suffi-
ciently reported. In this study, we defined 2 time points of pre-transplantation donor sCr measurement: (1) sCr
taken just before surgical resection (final sCr) and (2) sCr taken on admission to the hospital (SCr..). Thus, we in-
vestigated the level of pre-transplantation sCr in the donor and post-transplantation renal function in the trans-
plant patients.

In this single-center study, we included 157 patients who underwent donated kidney transplantation between
January 1995 and December 2015 at the Department of Surgery, Kidney Center, Tokyo Women’s Medical Uni-
versity Hospital. We compared the postoperative renal function with sCr... and final sCr before transplantation.
Donor sCr may be affected by acute renal failure or acute tubular necrosis under various situations, such as re-
duction in organ blood flow in the period from admission to organ donation. Therefore, donor sCr was highly
likely to change depending on the time point in the treatment.

The comparison showed a significant difference between the levels of sCr and postoperative renal function (sCr
of more than 1.0 mg/dl and lower). However, there was no correlation between higher final sCr and lower postop-
erative renal function. We believed that donor sCr... reflected the original renal function of the donor, and we ob-
tained a significant difference in the multivariate analysis to designate it as a prognostic factor.

We concluded that that sCr... values are a better reflection of the donor’s original renal function as compared to fi-
nal sCr. Our findings are significant because they address the current research gap on preoperarive sCr values
and prove that sCr taken on admission can accurately predict the donor’s post-transplant kidney health, which
could lead to better post-operative care for the donor.
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2. MErERVIRES

¥ AT M1 12 2 W T 1d Mathematica version 9.0
(Wolfram Research Inc., Campaign, IL, USA) %
Wiz AfEER B K OV R IZ D Tid Kaplan-Meier
HIZXDEH L, logrank test I THEEMEZ1T
WV, pfEIZ 005 Kz AR E Lz, T OB
FRENTRIGH 2 BRIk E oo H L e L
HEAFEBIOEEFELRD, T2, BRHEAERIC
DWW TiE, death with functioning graft D35 & % &
WTHIERT 57:0, BT H%Z BB (graft
loss) & 1ZHH T, LT HZ D - THBISEHM AT H )
) (death censored graft survival) & L7z, F7-,
Table 2~4 TIX 502 & I AW E 557 Hr (re-
peated measures analysis of variance) = 17\, Z[H
WX BABA%D sCr 0% LK L7z, F72, Table
5128V TR LA IC BT 2 BB O KR % i
§ %728, Stepwise 12 & B %2 BN % 1T o 7ok
RERLT.



Table 1 Patient background. i £

Donated due to brain death/cardiac arrest 29/128 1. ’%‘%%%

Recipient sex (male/female) 93/64 ﬂ'%% o7 Tﬁ}fﬁ%%’l‘lﬁﬁﬁﬂ@%\ ;I%ﬁ% % Table 1
fectpient age (veary A R BAHARPE & U CIAE TR 20 S, L
Donor sex (male/female) 93/64 N o

Donor age (years) 4711 = 17.29 1‘?’JJ:—F%X%HE 128 JIE?)"U, LY b @’IQIDJU Gi%‘ﬁ
Warm ischemic time (min) 6.19 = 1041 93 {E”ﬁu, ﬁ']& 64 {jj:{ﬁ“y N —5 (i%'l‘i 93 ;'IE@U‘
Total ischemic time (min) 576.64 = 299.81 y ; - . 1 e
Number of HLAAB mismatches 901 + 095 LMk 64 FEBITIH > 72, WIT O Hrefii (U557 i pH)
Number of HLA-DR mismatches 062 = 0.78 X2 (0’”5) 5}, TIT 0)435’%1145 (lﬂlﬁi‘ﬁ%ﬁlﬁl) 1% 470
HLA: human leukocyte antigen. (370~757) 55 CTdh o7z, B, FHEEMMIX 105

+53ETH o 7.

Table 2 Post-transplantation changes in sCr according to the WIT period and the TIT
period when WIT > 31 minutes.

After 1 month  After 3 months  After 6 months After 12 months

WIT
< 30 min 293 = 051 210 = 0.25 169 = 0.23 178 = 0.28
> 31 min 282 = 1.04 293 + 245 349 + 157 264 = 132
WIT/TIT
> 31 min/< 12 h 1.29 = 0.35 1.05 = 0.65 1.33 1.34
>3l min/>12 h 745 = 146 480 = 2.04 392 + 1.29 307 = 1.22

Repeated measures ANOVA p < 0.001.

Table 3 Differences in post-transplantation changes in sCr according to donor
age.

Donor age  After 1 month  After 3 months  After 6 months After 12 months

< 30 yrs. 206 + 0.63 164 = 1.34 145 = 0.23 148 = 053
31-60 yrs. 282 = 047 214 = 023 1.72 = 030 180 = 0.36
> 61 yrs. 386 = 0.68 243 = 040 2.30 £ 091 211 £ 050

Repeated measures ANOVA p < 0.001.

Table 4 Differences in post-transplantation changes in sCr due to minimum donor sCr (SCrmin) and final donor sCr (final
sCr).

Group NO. After 1 year After 2 years After 3 years After 4 years After 5 years

SCrmin (mg/dl) *

<1 (n =105 146 + 0.38 1.36 = 042 133 = 0.38 175 = 0.71 1.76 = 1.46

>1(n =3l 196 + 044 1.79 = 050 164 + 052 205 = 0.78 1.85 = 1.20
final sCr (mg/dl) **

<1(n=49 1 175 = 0.39 209 = 111 204 £ 126 228 + 1.16 175 £ 115

1<, <3 (n=46) 2 1.90 = 045 1.76 = 0.39 174 + 059 171 = 061 251 £ 192

3<,<5m=2] 3 179 = 0.70 1.75 = 0.86 150 + 043 182 + 087 155 + 057

5<(n=18 4 217 = 0.86 156 = 048 149 + 061 215 = 1.06 1.79 = 142

Repeated measures ANOVA *p < 0.001; **Group 1 vs Group 2, p = 0.029; Group 1 vs Group 3, p < 0.001; Group 1 vs Group 4,
p = 0.005.



Table 5 Stepwise and multivariate Cox regression to calculate the graft survival
risk factor.

Univariate HR p-value Stepwise HR p-value
Donor age 1.055 0.0043 1.058 0.013
final sCr 1.029 0.69 NS
SCrmin 181 0.34 7.38 0.016
Donor cause of death:
celebrovascular disease 6.13 0.0038 4.90 0.016

Stepwise HR, adjusted hazard ratio of graft failure.
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Figure 1 Graft survival rates of donated kidneys following transplantation.
The l-year survival rate of the transplanted donated kidneys (n = 157) was 91.72% (n =
145) and the 5-year survival rate was 85.49% (n = 118).
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Figure 2 Comparison of graft survival rates of kidneys from donors who died due to car-
diac arrest and brain death.

The 5-year graft survival rate was 96.55% for kidneys from brain dead donors (n = 29,
mean observation period: 4.09 = 1.37 years) and 84.12% for kidneys from cardiac arrest do-
nors (n = 128, mean observation period: 4.32 * 147 years).
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Figure 3A Kidney graft survival rates according to recipient age.
The 5-year graft survival rate was 90.90% in recipients aged 30 years or younger (n = 22),
85.0% in those aged 31-60 years, and 82.60% in those aged 61 years or older.
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Figure 3B Differences in kidney graft survival rates by donor age.
The 5-year graft survival rate was 100% in kidneys from donors aged 30 years or younger,
85.60% for those aged 31-60 years, and 71.60% for those over the age of 61 years. The p-
value by log-rank test between donors aged 30 years or younger and 31-60 years is 0.021,
between donors aged 30 years or younger and aged 61 years and older is < 0.001, and be-
tween donors aged 31-60 years and aged 61 years and older is 0.060.
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Graft survival rates
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Figure 4 Kidney graft survival rates by donor cause of death.

The 5-year graft survival rate was 76.20% in kidneys from donors whose cause of death

was cerebrovascular disease. The p-value by log-rank test between the cerebrovascular

disease group and other causes group was < 0.001.
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A Graft survival rates
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B Graft survival rates
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C Graft survival rates
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Figure 5 Kidney graft survival rates according to (A) WIT period, (B) TIT period, (C)
WIT and TIT periods.
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