#1646 11 B Vol. 16 No.1
20254F 1 H Organ Transplantation Jan. 2025

- wE -

HETSREHEMRIEYN. SREKN. HEFREIHN
BESAeEEmNEE

FWwE Hnp HE i MER I

[HE] Br MWEHATEBAARE TN G RE, Fik  BIEEST 366 il B i 4 5S4
I R, *ETE'%‘EWE%%&ER%E%& (KDPI) #5235 43 AARAEZ 101 1. sl 189 FlFIm fa2h 76 . £ 2 —
AR PERAL I 2 251G Remuzzi ¥4 A Remuzzi 1F43 <3 41 F1 Remuzzi ¥F43>3 2H. K H Kaplan-Meier 3531 S+
BRSO, RS FRMZ R ZE Cox AN H A M ARG K MTEIE SR R 2, HESr Bohl B A7 16 T A
JELHINZLE, HHZRE TAERE (ROC) M4k kML T A (AUC) WM IR R BUlA e, &R i
KDPI 4 65%, i Remuzzi ¥F5°~ 3 43. KRIGFAEE 5 AEAFTE RN 83.5%, Kaplan-Meier =7 I8 B/R, 7
KDPI F 1520 Al KDPI 5G4, Remuzzi W08 AY I LR HE B A7 2R 15 T Remuzzi W8 W4 . BRI EMZ
HZ Cox BIHTE5 R W8, KDPI. Remuzzi 1745 . EFAFRERAE T Z RS AERHZE (B8 P<0.05) o
F T Sy A 5 R 2R A ST ) B 2 R TR A A o i I SR AR FNEGIEAE 1. 3. SAERBAE B AEIE A AUC 20518 091,
0.93. 0.94 1 0.89. 0.85. 0.88, AHEMIZ BRI WIIGREMBIEERA RIFi—2tE, &g E T KDPI, &
JUIERE Remuzzi PF4) . (I8 4RI EE ST A 41 28 B FIOIAS AL ST RS AH B A6 LA R A T 40

[ £ ] Bk, EIEAtE MR Is s, T Remuzzi 1F5r; BHEE £ BV IIGEERKE ;
B ; TR

[hESRE] R617,R692 [ CEktrED] A [Z=HE ] 1674-7445 (2025) 01-0013-09
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[ Abstract] Objective To construct a predictive model for the survival of transplant kidneys after kidney
transplantation. Methods The clinical data of 366 kidney transplant recipients and donors were retrospectively analyzed,
and the recipients were divided into low-risk group (n=101), medium-risk group (#=189), and high-risk group (n=76)
based on the kidney donor profile index (KDPI). Each group was further divided into Remuzzi score <3 group and
Remuzzi score >3 group based on time-zero biopsy Remuzzi scores. Kaplan-Meier method was used to analyze the
survival of transplant kidneys. Univariate and multivariate Cox regression analyses were performed to identify risk factors
affecting long-term survival after kidney transplantation. A predictive model for transplant kidney survival was established
and a nomogram was drawn. The predictive performance of the model was evaluated using the receiver operating
characteristic (ROC) curve and the area under the curve (AUC). Results The median KDPI was 65%, and the median
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Remuzzi score was 3. The 5-year survival rate of transplant kidneys was 83.5%. Kaplan-Meier survival curves showed that

in the KDPI medium-risk and KDPI high-risk groups, the subgroup with lower Remuzzi score had a higher survival rates

of transplant kidneys than the subgroup with higher Remuzzi score. Univariate and multivariate Cox regression analyses

showed that KDPI, Remuzzi score, and donor’s age were independent risk factors for transplant kidney loss (all P<0.05).

The ROC curve showed that the AUC of the nomogram prediction model established based on independent risk factors for

the 1, 3 and 5-year survival rates of transplant kidneys were 0.91, 0.93 and 0.94 for the training set, and 0.89, 0.85 and 0.88

for the validation set. Calibration curves shows good consistency between the training and validation sets of the model.

Conclusions The nomogram predictive model based on KDPI, time-zero biopsy Remuzzi score and donor’s age has good

predictive value for transplant kidney survival.

[ Key words ] Kidney transplantation; Kidney donor profile index; Time-zero biopsy; Remuzzi score; Transplant

kidney loss; Delayed graft function; Nomogram; Predictive model
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Table 1 Comparison of general data of donors and recipients among each group

Eiztay S (N=366) {Kfadl (n=101) mifadl (n=189) w&fadl (n=76) PfH
& BoRl
B (%) ] 318 (86.9) 87 (86.1) 169 (89.4) 62 (81.6) 0.224
ST JEHE (%) ] <0.001
B4 201 (54.9) 74 (73.3) 101 (53.4)® 26 (34.2)°
ik A 129 (35.2) 14 (13.9) 68 (36.0) 47 (61.8)
HoAth 36 (9.8) 13 (12.9) 20 (10.6) 3(3.9)
EE (x+s, %) 38+11 266 39+7° 5146 <0.001
B (Xs, cm) 168+7 1717 167+7° 166+8° <0.001
i (T, kg) 63x10 6549 63£10 6111 0.065
BMI ( X+s, kg/m) 22.442.7 223423 22.542.8 22.343.0 0.780
HKIAMIFENEF[M ( Py, Pys) , umol/L] 105 (67, 151) 84 (62, 136) 108 (72, 150) 108 (65, 172) 0371
mILERS [ (%) ] 123 (33.6) 10 (9.9) 60 (31.7)® 53 (69.7) <0.001
BRI L (%) ] 101 (27.6) 3(3.0) 47 (249)° 51 (67.1) % <0.001
KDPI[M (P,,, P)) , %] 65 (50, 84) 41 (36, 47) 68 (60, 78) 92 (88, 95) <0.001
RemuzzitF 5 [M ( Py, Pys) , 431 3(2, 4) 2(2,3) 3(2, 4) 3(2, 4) 0.001
ZH TR
B (%) ] 253 (69.1) 65 (64.4) 137 (72.5) 51.(67.1) 0.329
EWE (x+s, %) 39+10 38+10 39+11 42+10* <0.001
i ( X+s, kg) 60+13 59411 6115 59+12 0.247
B (X+s, cm) 166+11 167+8 166+13 166+8 0.992
BMI ( X+s, kg/m®) 2143 2143 2144 2143 0.367
Ve 0.066
B/ INERE 5 264 (72.1) 75 (743) 130 (68.8) 59 (77.6)
TgA ' 40 (10.9) 15 (14.9) 17 (9.0) 8 (10.5)
BEIRIR ' Sk 27 (7.4) 2(1.9) 20 (10.6) 5(6.6)
HoAth 35 (9.6) 9 (89) 22 (11.6) 4(53)
MRS (%) ] 349 (95.4) 95 (94.1) 180 (95.2) 74 (97.4) 0.582
WEPRIER L0 (%) ] 71 (19.4) 17 (16.8) 36 (19.0) 18 (23.7) 0.308
AR BT 29 55 [n (%) ] 5(14) 1(1.0) 1(0.5) 3(3.9) 0.104
PRI AR [M (P,s, P,s) , min] 16 (12, 19) 16 (12, 18) 16 (12, 20) 15 (12, 18) 0.031
AHARI[M (P, Py) , h] 8 (8, 10) 10 (6, 10) 8 (8, 10) 8 (8, 10) 0.708
HLASSTEREM (P, Pys) , 1] 4.0 (3.0,5.0) 40 (4.0, 50) 4.0 (3.0,5.0) 40 (3.0,50) 0315

HLA-AFSTCEM (Pys, Pys) , 1] 1.0 (1.0,2.0) 1.0 (1.0, 20) 1.0 (1.0,2.0) 1.0 (1.0,2.0) 0.956
HLA-BESBCEM (P, Pis) , ] 2.0 (1.0,2.0) 2.0 (1.0,2.0) 2.0 (1.0,2.0) 2.0 (1.0,2.0) 0.330
HLA-DRESECHM (Py, Pys) , 1 1.0 (1.0,2.0) 1.0 (1.0,2.0) 1.0 (1.0,2.0) 1.0 (1.0,2.0) 0.177

B RS (%) ] 21 (5.7) 3(3.0) 11 (5.8) 7(9.2) 0.634
DGF[n (%) ] 70 (19.1) 18 (17.8) 34 (18.0) 18 (23.7) 0.525
R AR K B R [n (%) ] 366 (100 ) 101 (100) 189 (100) 76 (100)

IR PR R B R Bl T T ) [ (%) ] 358 (97.8) 98 (97.0) 185 (97.9) 75 (98.7) 0.754
IR AR BRI (%) ] 359 (98.1) 98 (97.0) 186 (98.4) 75 (98.7) 0.939

. 5IEL L, *P<0.05/3; Shfadl b, *P<0.05/3,
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Figure 1 Comparison of graft survival rates among different groups
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Table 2 Comparison of baseline characteristics between training and validation sets

Fetr 24 (n=256) IFE (n=110) PlE
HEE TR

B (%) ] 223 (87.1) 95 (86.4) 0.221
WTEER (%) ] 0.054

A1t 151 (59.0) 50 (45.5)

JiiZE e 83 (32.4) 46 (41.8)

HiAh 22 (8.6) 14 (12.7)
S (X+s, %) 37410 40+12 0.051
BE (X4s, cm) 168+7 168+8 0.916
i (x+s, kg) 63£10 63+9 0.832
BMI ( X+s, kg/m®) 22.4+2.8 223424 0.711
RIKMLIENEF[M (Pys, P,s) , pmol/L] 107 (70, 152) 96 (64, 148) 0.365
FEILERSn (%) ] 79 (30.9) 44 (40.0) 0.090
BERR S (%) ] 69 (27.0) 32 (29.1) 0.675
AR ITR 2 (%) ] 3(1.2) 2(1.8) 1.000
KDPI[M (P,s, P,5) , %] 62 (47, 83) 62 (51, 83) 0.517
Remuzzit 43 [M ( Py, Pys) , 43] 3.0 (2.0, 3.2) 3.0 (2.0, 40) 0.703
Bikn (%) ] 172 (67.2) 81 (73.6) 0.221
FEy (345, &) 40+10 38+11 0.168
i (s, kg) 6014 6012 0.725
5 (F+s, cm) 165+12 167+8 0.129
BMI ( X+s, kg/m®) 21.442.9 21.243.3 0.561
BHIMERS [ (%) ] 242 (94.5) 107 (97.3) 0.253
BRI (%) ] 51 (19.9) 20 (18.2) 0.700
AHLMAFRI[M ( Py, Pys) , h] 8 (8, 10) 8 (8, 10) 0.472
HLASSHCEM ( Py, Prs) , 4] 4.0 (3.0,5.0) 4.0 (3.0,5.0) 0.398
HLA-AS5BCEUM (Py, Prs) , 4] 1.0 (1.0,2.0) 1.0 (1.0,2.0) 0.373
HLA-BESECEM (Pys, Prs) , ] 2.0 (1.0,2.0) 2.0 (1.0,2.0) 0.748
HLA-DRESECE[M ( Py, Ps) . 1] 1.0 (1.0,2.0) 1.0 (1.0,2.0) 0.847
R BPERT AR (%) ] 15 (5.9) 6 (55) 0.634
DGF[n (%) ] 49 (19.1) 21 (19.1) 0.991




LR

FEIRERAE . LTI BIOLIE R Fadimas . (I AR S A R B A S A7 16 OIS

< 127 -
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Table 3 Cox univariate analysis of graft kidney loss

Fx4

BHEEEZERKZEZE Cox BFSHT

Table 4 Cox multivariate analysis of graft kidney loss

Ei=L7D W 95%mf5IXIE]  PE Ei=an At 95%mI{= X[ Pl
HEE P 0.54 0.30~0.98 0.040 e 1.17 0.72~1.90 0.517
HEE AR 1.07 1.05~1.08 <0.001 PEE AR 1.03 1.03~1.06 0.031
HEE B 1.00 0.98~1.02 0.869 AL iR 1.05 0.89~1.09 0.835
HEE R 0.94 0.85~1.05 0.269 e 1.02 0.69~1.34 0.074
BMI 1.03 0.98~1.08 0.259 KDPI 1.02 1.01~1.04 0.012
HEF AR WLEF 1.00 0.99~1.01 0.418 Remuzzitt-4) 1.70 1.19~2.30 0.030
43 v IR 2.53 1.85~3.45 <0.001 HLA-DREEHC ST 1.12 0.86~1.49 0.200
HEE R R s 2.08 1.50~2.89 <0.001
BRI TN R 7 0.05 0~179.20 0.460
. AT 0 1.0 2.0 39 4.0 5.0 6.0 79 8.0 9.0 1(?0
HEETET R 0.86 0.58~1.31 0.596
KDPI 1.04 1.03~1.05 <0.001 -
L PHFRE) 15 20 25 30 35 40 45 50 55 60 65 70
RemuzzilT4> 1.65 1.37~1.97 <0.001
PRI A ] 0.97 0.93~1.01 0.142 KDPI(%) R ELE LR
VBl L [R] 0.97 0.94~1.06 0.230 1 X .
BN 1.05 0.93~1.18 0.436 Remuzz#E3303) § 3 3 5
32 1.28 0.95~1.72 0.107 "
= . o 0 20 40 60 80 100 120 140 160 180 200 220 240 260 2'80
ZH G 0.99 0.98~1.01 0.916
B YN 1.28 0.95~1.72 0.107 V715 % & o 0000
ZHBMI 1.01 0.99~1.02 0.154
R 1.05 0.75~2.33 0.283 SERERCES 09 08 07 0605040302
2 e L s 1.09 0.75~1.47 0.787 -
" SHEAT I 5 09 08 07 0605040302 01
HLA-A4ERCEL 1.06 0.94~1.19 0.359
* « . “
HLA-BRCH 084 068~1.05  0.25 E2 BEEARETEE NS AR
HLA-DRFFACEL 0.95 0.74~1.22 0.017 Figure 2 Nomogram for predicting survival of the graft
PRA 1.21 0.44~3.14 0.628 kidney after transplantation
1.0 1.0 1.0
0.8 0.8 0.8
i 06 2y 06 i 06
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Figure 3 ROC curves for each variable predicting survival of graft kidney
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