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Abstract: Objective To analyze the influencing factors of renal injury induced by tacrolimus in patients after renal transplantation,
and establish a prediction model of tacrolimus - induced kidney injury. Methods The clinical data and laboratory test results of
renal transplant patients treated with tacrolimus as immunosuppressive regimen in the Second Affiliated Hospital of Naval Medical
University from June 2010 to June 2020 were collected. The correlation analysis was carried out, and the corresponding indexes
were included to establish the prediction model of renal injury, and the consistency analysis was carried out with the three
commonly used clinical evaluation formulas of renal injury based on cystatin C (CysC). Results 1 258 cases were included,
including 292 cases with renal injury and 966 cases without renal injury. Multivariate Logistic analysis showed that age, lymphocyte
percentage , hematocrit, urea, total protein, neutrophil percentage and mean corpuscular volume were risk factors for renal injury in
patients after renal transplantation. The area under the curve of the renal injury prediction model based on the 25 indicators selected
by univariate analysis was 0.700 6 [95%CI(0. 661,0.740) ], the sensitivity was 71.5%,and the specificity was 57. 9% (the best
cut — off value was 0.208). The Kappa coefficient between the established prediction model and the FAS — SCysC formula was
0.612. Conclusion The predication model demostrates good predictive performance, and shows strong consistency with the FAS -
SCysC formula,which can predict the risk of renal injury in patients and help to carry out early monitoring of patients.
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0.8) %35 x 0.995% ( 14 ,SCr < 0.9, CysC <0.8);
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Tab.1 Demographic characteristics of patients

AR A#(n=292) B4(n=966) /A PlE

5 gk 188(64.38)  651(67.39)
0.9132  0.3393

(1(%)] i 104(35.62)  315(32.61)

i3 Ak 290(99.32)  961(99.48)
0.1135  0.7362

[#(%)] Hi 2(0.68) 5(0.52)
FHERN s, %) 41.8£13.21  45.1+12.13  16.4754 <0.0001

R <654 275(94.18)  929(96.17)
21650  0.1412

(#(%)] >65% 17(5.82) 37(3. 83)

TR £ 33(11.30)  136(14.08)
[h(%)] % 219(75.00)  662(68.53)  2.2098  0.1371

Bk 40(13.70)  168(17.39)

KBS £ 24(8.22) 100(10. 35)
(%)) % 226(77.40)  693(71.74)  1.6443  0.1997

(17.91)

3 42(14.38) 173(17.91
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Tab. 2 Statistics of the administration dosage of FK506 for the

two groups (case)

2 R =2 (mg/ d)

28 %)
<21 >21~42  >42~63  >63
A#4(n=292) 291 4 14 20
B#i(n=966) 935 5 37 100
AHit(n=1258) 1226 9 51 120

45



HFIRE.
Pharmacy Articles

&%

China Pharmaceuticals

202545 A 20 H %5 34 455 10 )
Vol. 34, No. 10, May 20,2025

K3 BEAHRARBR[IG(%)]

Tab.3 Situation of drug combination of patients [case (%) ]
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Tab.4 Univariate analysis of factors influencing kidney injury

At A4 B4

A he1%) ew) ey CETE
BRERAA 854(67.88)  239(81.85)  615(63.66)  34.0106 <0.0001
R 605(48.09)  168(57.53) 437(45.24)  13.5803  0.0002
A50F 382(30.37)  114(39.04) 268(27.74)  13.5351  0.0002
RRE 446(35.45)  136(46.58) 310(32.09)  20.5561 <0.0001
BEmME 4(0.32) 10.34) 3(0.31) 0.0072  0.9324

80(8.28)  30.7942 <0.0001
79(8.18)  31.5478 <0.0001
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SR B A5 08 B DR 28 43 H WL 36 4 FE BRI R Logistic
L0 43 A b, AR IR B A 43 L (LY %) L4 L
725 (HCT) AL i & B (LDH) . JR 2 (Urea) . M 35 H
(TP) . 145 1 (ALB) . B 4 I8 3155 (Mono) 1l 1 25
(PA)  H MR AIIE 43 b (NE% ) 10 4~38 b X 15 451473 1)
S PA G it2e B S P AR TOR = 0. 972 1,95%C1
(0.958,0.986) | \LY%[OR = 0.421 4,95%CI (0. 258,
0.691) ] \HCT[OR = 0. 609 3,95%CI(0.377,0.974) ] .
Urea[ OR = 2. 1480, 95%CI(1.392,3.309) ] \TP[OR =
0.450 3,95%CI(0. 273,0. 743) JFINE%[ OR = 0. 421 3,
95%CI(0.209,0. 839) J7£ £ [F 3 Logistic [1] 5 534 H X}
B 505 5% A4 35 (P < 0..05) , [) I - 41 21 441 Jfa A4 R
[OR =0.5402,95%CI(0. 313,0. 931) A5 B FEAE—
ER R ENE(P<0.05) JERES.

2.4 'BiIRGTNERSEE M

RTINS 543 ) A 2% 4 PR PR 22 0Tk 5 19 25 4
FRAR AN 2 R I e 28 19 7 8 A5 o B IR 2R Logistic 1]
U9 B ) ROC W 1 A, AUC i 0.700 6 [95%CI
(0.661,0.740) ], RAEE R 71. 5%, ¥ N 57. 9%|
FER T (Cut — off {) 4 0. 208 ] ; Z K & Logistic [1] )
LAY AY ROC WL 1 B, AUC K 0. 655 5[95%CI(0. 618,
0.693) |, RELSEH 68. 8%, 45 7 & H 55. 2% (Cut — off
fH40.212).
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FE T WUBF A8 Al B /N ek g ik %8 (eGFRer) it T K
ZHRCNTE AL AER P 5 32 T FILIR & A 52 e L
Ilfs PRASEF CysC PF- 4 15 ) e e 1 o PR 3, AR F
TE B I PR H O B9 3 A& T CysC B9 eGFR 1158 A X .
eGFR, - e+ FAS — SCysC F1FAS - SCr - SCysC. 2 &
eGFR < 60 % B #3110, I 5 d 7 R A T — Bk
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Yol E OR1E 95%CI PAE
ik 0.9785 (0.968,0.989) <0.000 1
F 4 Lt AR AR 0.6607 (0.435,1.007)  0.0524
FHamphi RO E  1.2080 (0.843,1.754)  0.3115
F 39 do D AARAR 0.9926 (0.699,1.408)  0.966 6
LY% 0.5710  (0.414,0.789) 0. 000 7
HCT 0.7448 (0.578,0.957)  0.0217
hiEy 0.8653 (0.665,1.126)  0.2813
v - B R B A AS B 0.8589 (0.625,1.171)  0.3416
LDH 1.3590 (0.999,1.840)  0.0485
Urea 2.1130 (1.514,2.941) <0.000 1
TR 1.2530 (0.967,1.624)  0.0878
TP 0.6227 (0.462,0.842)  0.0020
®EG 0.9289 (0.729,1.182)  0.5493
ALB 0.7232  (0.533,0.987)  0.0389
AgReat 1.1730 (0.937,1.471)  0.1668
WL £ 0.9725 (0.629,1.495)  0.8993
NE% 1.5170 (1.012,2.240)  0.0392
Mono 1.3410 (1.002,1.789)  0.0468
o BT 0 I A bk 1.1300 (0.801,1.610)  0.4910
o BV LT 3K 1.1390 (0.803,1.633)  0.47238
FK506 .25 3% % 1.0810 (0.859,1.361)  0.5082
PA 1.4140 (1.112,1.802) 0.004 9
Bl B 0.8483 (0.570,1.243)  0.4068
BV F B B 0.9421 (0.691,1.277)  0.7027
A RAMN (A v 1Y) 1.0990 (0.789,1.516)  0.5700
BER AR EFHIARE,
Note:* indicates reference of binary variables.
i R
1.09 1.0
0.8 0.8
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0.2+ 0.2
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A. Univariate analysis B. Multivariate analysis

Fig.1 ROC of prediction model of renal injury
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Tab.5 Multivariate analysis of factors influencing kidney injury

B R & ORAE 95%CI P1E
ity 0.9721  (0.958,0.986)  0.000 2
- ¥4 21 2 R AR AR 0.5402  (0.313,0.931)  0.0264
LY% 0.4214  (0.258,0.691)  0.0006
HCT 0.6093  (0.377,0.974)  0.0407
Urea 2.1480  (1.392,3.309)  0.0005
TP 0.4503  (0.273,0.743)  0.0017
NE% 0.4213  (0.209,0.839)  0.0146

&6 ALETS CysCHE BRI —BMELRI61(%) ]
Tab. 6 Comparison of the consistency between creatinine and

CysC in the determination of renal injury [case (%) ]

NN AB(n=67) BA=191) PHA  KappaZik

eGFR,,_ A 35(52.24) 19(9.95)
<0.001  0.451

F 32047.76)  172(90.05)

FAS - SCysC £ 49(73.13) 21(10.99)
<0.001  0.612

% 18(26.87)  170(89.01)

FAS-SCr-SCysC & 45(67.22) 26(13.61)
<0.001  0.525

T 22(32.78)  165(86.39)
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RS IR B 3 4R A T 432, R 34 Y CysC
HAAR, 57 Y Logistic WA B #EAT—ZrE /047
PEANZ AT A ) T00 A 45 S & B0, 3428 5K 5 ol A
TP — 28 B — 20, R FAS - SCysC AITHA

) &5 SR 55 0 0 R AR — SO o 3 BH T A ST R B AR
A VR U U B 8405 6 2 A SR AN T CysC ORI % %
A i AN e A I

— T[] B BF ST T R R, > 65 B L < 65 % HFK
PR AR B9 2 M HE R (10, 1%) {5 14 5 4E (10 4E 8
L) 1) 1 076 2840 5541 (90. 6 % . 80. 8% .70. 1%) 181 ; 5
P HA OIS A HER B E kAR E A S R
sy 1) XU B R 3k 4 — BT Ry S A A
FER 20, M4k X n RE S H AR LR A AEY KA
K, WEAE B M ZF0 A IHE M B H S g0l A
AT B AR ) A, T B B 2 R T A AR
TR AL, HEW T BE S B AR N R G
8T B M B e HE R A2

FK506 = 2238 1o 41 i 4 K P450 3A (CYP3A) i,
IR P - R (P - gp)fiz, “H RN ZE MR
T FK506 Il 24 ¥ B2 122 A HIF 5% 45 5 7, 4% 3 18 BH i
5T A RN B B 257 A 2L B 422 R A A R
FH 22 5 805 3 A0 BEL A 751 b ) — SO 2R, i 2 b S A
G- 48 CYP3A [ JICH) o Al 4 1l - 1 o FH ] B 3
T FK506 I 24 v B2, 3F 177 34 0 24 AN B R (A 46
1) ) 2 A KU 18T I Ak, — S E S 25 W 14 )3 8
AT HE 5 20k B 45140 1 = L A0 2 A SRR G TR A L
JE] S 35U ANER K AL T ) R R R A E S
ANERVE I A B 2R B XU 23 R A E 2R A
T B R M 2R A EE AT ] FKS06 X AH 6
CYP3A FI P — gp iG21, I 1] BEFF IR FK506 114 T 75 51
T2 AR I Al R B, b R B A R AE FKS06 H 41
F) A7 7E 25 5 o SR8 2 o e oK mT 4 v B I X dfe ot g 4 7Y
i 3% , (A ASAIF 5% Hh PR 245 B B0OAS A2, oK L2 381 L 15 4t
13 e A B A S 23T Jo - 2 00 1 3R L 5 T e 5 FK 506
P4 CYP3AA il , A] GBS 3 FKS06 1 24 v F T 5120 bt
ECRHZE 2 AT ] CYP3A4 BTG , 2E T H0H FK506 Ay
A SOk R AE | R 7 R e B A IR 9T 0T I 3 R AIG
FKS06 [ 775 30 5, 20070 5. 5 450280 PR I I AT 35 6
AR 254 404 % FK506 11 24 46 J35 4 50

R T U 5 540 % B S 8 I R ERAE , A 5
r 3 e PR 2R 1 3 PR DR 3 K Z2 RN Logistic [IH 43 #7
B 2 A IS O Y2 0 AR L LY % . HCT ., Urea . TP F11
NE% 745 B 350473 41 5 19 18 7 52 45 b o FK506 4 I ik
JF 52 21 40 it R AR ) AR 21 40 B R AR AT BE 5 2 FKS06
L2536 T, B a6 & A0 20 SR FoT %
WY, TP ] S W B 30 il /N T RE BN Z WS L S5 S
1 P8 o St R B WG A 2 52 B RZ R 307 e A, P 440 it mT
T L BT B UL RS X BEA A R ME A S S
B0 I T RARZE R HEATHY Logistic [BIE 4347 7w
TZIERUN B R A AR5 R B 03 e A I T A RS0
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' i 43 T A RSB T Logistic [543 47, HoAh 43 B A
T R BEAS R B RSk A, AT - BOR 1Y 1) 00 E ) 52
B o (A5 T A0 2 , AN 50 o o R 0 B B R AT B3I
PR FHPEIF ARAG 2 58 70 A 56 o PRI, 2R SR ) Tt A6 724
HE— 2B Y6 UE , 3 9 T E 7 AR AE S Il R PR v A v
PR A HEE

25 L RTId AT R U T LS R T
B AR b e B ] B B O B T o3 e i S
Logistic TN AR £ 5 W 451405 5 A XU, B4y T,
T R S s A, A TR T R RE 4RO
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