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JUBF (Ser) fRemfl . AREUHT Ser B . I AN R . FRECAT AN (B & FIEH 4L, THE 2549 0 i K FIE# 4,
48 h WIRIAR s & FIER AL, AR HCO,(EARTFIER 4L, FRAFAE . R & A% TX R4, KDIGO 2~3 #f
Pt Ser e fl . FRELAT Ser (A5 KDIGO 1 #ifit & (¥4 P<0.05) . SIEWAIE, AKI45%Z# DGF. &tk
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P<0.05) . FRPHRSHIEEE WA EE RS . Ser Sl . MRS E . 48 h WIRIAR 7R BT BHA)S Z & %
4 DGF faf &, ZHE RS R R, EEFEREEBEAR)EZ & kK4 DGF i i B R (B8
P<0.05) . % fF AKI ) DBD (54t F T B BH, Sl B E iyl 24)1E AKL, X ARJG 6 4~ A BHY
IHEERIEE R A M, AIAS] 59 AKI S FRERIROR, ATYE Y KA ki

[K8ER ] ArkEdilh; st sEiRmt; BRM; hgitE; N4, BREYIGEERRE; B
P IhfE

[HESHES] R617,R692 [ XEkFERD] A [ X=HS] 1674-7445 (2024) 04-0015-08

Clinical outcome of kidney transplantation from DBD donors complicated with acute kidney injury Wang Hongyu',
Wang Hong, Shen Songying, Zhao He, Qin Xingsong, Qin Wei, Qian Xinling, Dong Huijun, Zhao Yunfeng, Wang Yafang, Li Peiliang.
“The Fifth Clinical Medical College of Henan University of Chinese Medicine, Zhengzhou 450003, China

Corresponding author: Li Peiliang, Email: 156863001 @qq.com

[ Abstract] Objective To evaluate the clinical outcome of kidney transplantation from donation after brain death
(DBD) donors complicated with acute kidney injury (AKI). Methods Clinical data of 216 DBD donors were
retrospectively analyzed, and they were divided into the AKI group (n=69) and control group (n=147) according to the
Kidney Disease: Improving Global Outcomes (KDIGO) guidelines. Donors in the AKI group were further divided into the
KDIGO stage 1 and stage 2-3 subgroups. One hundred and thirty-five recipients were assigned into the AKI group and 288
recipients in the control group. Postoperative recovery of renal function and clinical outcomes of the recipients were
recorded. The risk factors of delayed graft function (DGF) were identified. Results The highest serum creatinine (Scr)

level, Scr level before procurement, the highest blood sodium level and blood sodium level before procurement in the AKI
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group were higher than those in the control group. The application duration of vasopressors in the AKI group was longer
than that in the control group. In the AKI group, the amount of fluid resuscitation within 48 h was higher, the HCO;™ level
at admission was lower, and the incidence of diabetes insipidus and hypotension was higher than those in the control
group. The highest Scr level and the Scr level before procurement in KDIGO stage 2-3 donors were significantly higher
than those in KDIGO stage 1 counterparts (all P<0.05). Compared with the control group, the incidence of DGF and acute
rejection was higher, the proportion of continuous renal replacement therapy was higher, the Scr level within postoperative
90 d was higher, and the urine amount within postoperative 3 d was less than those of recipients in the AKI group.
Compared with KDIGO stage 1 recipients, KDIGO stage 2-3 recipients had higher Scr levels at postoperative 3, 4, 5 and
15 d, and less urine amount at postoperative 2 d (all P<0.05). Univariate analysis showed that donor age, the highest Scr
level, the highest blood sodium level and the amount of fluid resuscitation within 48 h were the risk factors for DGF in
recipients after kidney transplantation. Multivariate analysis showed that donor age was the independent risk factor for
DGF in recipients after kidney transplantation (all P<0.05). Conclusions For the application of DBD donors complicated
with AKI, active organ maintenance should be performed to alleviate AKI. It exerts no effect upon graft function and
survival rate at postoperative 6 months, which may achieve equivalent efficacy as non-AKI donors and may be used as a
source of extended criteria donor kidneys.

[ Key words ] Acute kidney injury; Brain death; Organ donation; Kidney transplantation; Marginal donor; Organ

maintenance; Delayed graft function; Primary nonfunction
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1.1 FAEIH

[ EPESM BT 2017 4F 2 H 2 2022 4F 8 AR T A
RERASERBET.O 216 FlEBAEME, RIEEHRE
A= AKI 4324 AKTZH 69 BIFIIE R 2H 147 (5], XPRi2 &
539 135 B A0 288 4] . Horh AKT 4 AR 46 B0 4 Bk
B 5 11 J5 2H 21 ( Kidney Disease: Improving Global
Outcomes, KDIGO ) 4381 1 1 43 fi], 2~3 1 26 fi.

BENASE: (1) FFEmIETiriE (Jess
P Hlm R+ RS ) B (2) iR 18~65 % ;
(3) A ERIRIARME, JCM A S8 Bk
ERRIE. HEBRFRUE: (1) f gyl #2 b B Dhaesy
S (2) ATHEBCA B4 e B FE A ;
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B. DR 3 /M) FEECEI<3 Ao ABF5E RPN
NREFACHZE Lt (4% : KY2022-006-01)
1.2 iSHrERE

AKI bR BT OISR 8GR (48 h ) , %
M 1L LB ( serum creatinine, Scr) FHE4E X {EH =
26.5 pmol/L % Scr %% F A i 7+ 151 =50%, o R & )i
/D[ JREE<0.5mL/ (kg'h) , HFAj#E T 6 h]®,

AKI [ KDIGO 43 A5 #EH 1 . Ser Tt hy 3k
LI 1.5~1.9f5, STk m Mt 26.5 pmol/L, JRHE <
0.5mL/ (kgh) #5482 6~12 h; 24 Ser Jhim MLk
1 2.0~2.9 1%, JR#E<0.5mL/ (kg-h) =12h; 3 . Scr
FhE LR 3 %, ol 4aXt i =353.6 umol/L, =XJF
TR E R IRYT, BUREFR<18 % HAR /K
JE15 % (estimated glomerular filtration rate, eGFR ) <
35mL/ (min-1.73m*) , JREE<0.3mL/ (kg'h) =24h,
B JCIR =12 hle),
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MR, 14HES 10 mg/d FAR . Wit 55 5 7] 1fi. 24
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R 2R o 1 I <N = €= I N w1 N N
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DGF ) 201 fE JF /B . CRRT.
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KM SPSS 22.0 AP HATGE T F00 M. FFEIES
AT OB A B AR v 25 KR, LR e K
5 AR ERS AT AR TR AT A 8 o4,
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KDIGO 2~3 #] Secr fix i fH . K MUHT Ser {8
KDIGO 1 #1i (128 P<0.05) , HAeEHRYERY
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HIEFA W, AKI4%Z# DGF. 2HEF R
N EARESE, 4T CRRT MBI R, ZRMa 4501
RN (¥R P<005, %2) . SIEF4 K,
AKIAASG 90 d N Ser KPR, AJa 3 d NIRER
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5 KDIGO 1 %34 L%, KDIGO 2~3 #]52 & K
JG 3. 4.5, 15d Scr KPR, RfF2dRERD
(¥4 P<0.05, I 1C. D) . HARELEZESY
Jegeitr L (342 P>0.05, %2) .
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FROIHERS BRI TE M e ) — U, R ok
TSR 2 — SR FR G S L ettt . T
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ARG 31.9% (69/216) HIHEE I AKI, X
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Table 1 Comparison of general information of donors between two groups
_ AKIZ IEH A ) KDIGO 1}  KDIGO 2~3# ,, .
2 N Z i’ 2 2 T P
it (n=69) (nela7) DO Pl (n=43) (n26) DHE PE
B (%) ] 63 (91) 125 (85) 1.636  0.201 39 (91) 24 (92) 0.053  1.000
AEIRIM (Pys,Prs) , %] 46 (42,54) 50 (43,56) 1.501 0.133 45 (4145) 49 (41,54)  —0.310 0.757
BR[M (Pys,Pys) , em] 172 (170,176 ) 170 (167,175) —2.080 0.038 172 (170,178) 172 (170,176) —0.638 0.523
IRFERIM (P,s,P.s) , kgl 75 (68,80) 70 (65,75) -3.011 0.003 75 (65:80) 75 (70,80)  —0.559 0.576
BMI[M (P,,P;) , kg/m’] 25 (2326) 24 (22,26) 2222 0.085 25(2226) 25 (2326) —0.923 0.356
M s (%) ]
1 I 28 (41) 57 (39) 0.064 0.800 20 (47) 8 (31) 1.665 0.197
B PRI 6(9) 6(4) 0.205 3(7) 3(12) 0.425 0.665
NI 2(3) 1(1) 0.240 1(2) 1(4) 0.133  1.000
FTZEER (%) ] 1.683 0.794 3.500 0.321
F5 A M 23 (33) 54 (37) 14 (33) 9 (35)
i 11 37 (54) 75 (51) 23 (53) 14 (54)
HiniA € 4(6) 9(6) 4(9) 0
R I, SR A A 5(7) 7(5) 2(5) 3(12)
Hifth 0 2(1) 0 0
KN AR B AR ]
5(38) 5(3,7 -0. i 5(38) 5 (4,6 0. ]
[M (Py,Prs) , d] ( (3,7) 0.766 0.444 (4,6) 0.093 0.926
Serfit M (PooPrs) o g (128212) 67 (53,82)  —11.358<0.001 137 (117,160) 243 (192,299) —6.496 <0.001
pumol/L]
ARHLATScrfH
1 4 - 1 102 102 (81,11 -
[M (P,,P;5) , pmol/L] 98 (73,107) 53 (40,68) 8.525 <0.001 91 (68,102) 102 (81,117) —-2.348 0.019
AN = E
1 151,1 145 (140,151) — 158 (151,165) 159 (150,168) —o. )
(M (PP,.) , mmolL] 58 (151,166) 145 (140,151) -7.296 <0.001 (151,165) ( ) —0.217 0.828
FRECAT MM e {E
135,145) — 145 (138,151) 143 (138,150) —
M (PoP.,) . mmoliL] 145 (138,151 ) 139 (135,145) -3.556 <0.001 (138,151) (138,150) -0.192 0.848
T 24 vy A Fsf ]
4.0 (0,7.0) 0(03.0) -4, . 3.0 (0,7.0) 40 (08,7.0) —o. )
M (PP, , d] 4.737 <0.001 0.848 0.397
N = = N=N
481"*]@12': LRI 9701+2 686 69612 233 ~7.869 <0.001 9369+2 111 1025043 410 —1.328 0.189
(x+s, mL)
. L
ABEIHCO, ™ (X5, 20+5 2245 3.577 <0.001 2044 19+6 —-0.746 0.458
mmol/L )
ARETHCO,~ (X3,
22 (18,25) 21 (18,.24) -0.741 0459 22 (1825) 21 (17,26)  —0.292 0.770
mmol/L )
PRIGEn (%) ] 38 (55) 46 (31) 11.173 <0.001 26 (60) 12 (46) 1.341 0.247
R En (%) ] 47 (68) 53 (36) 19.415 <0.001 27 (63) 20 (77) 1.490 0.222
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Table 2 Comparison of clinical data of kidney transplant recipients between two groups

M SR DO i
PERIF [0 (%) ] 104 (77.0) 223 (77.4) 0.008 0.928 68 (80) 36 (72) 1.139  0.286
FEWRIM (Py,Prs) , ] 39 (32,47) 40 (32,47) —0.562 0.574 39 (33.47) 39 (31,47) -0.716 0.474
Hi#[M (Pyg,Prs) , em] 170 (165,174) 170 (165,174) —0.547 0.584 170 (165,173) 170 (162,175) -0.628 0.530
IR [M (Pys,Ps5) , kgl 62 (56,72) 66 (56,74) ~1.386 0.166 61 (57,70) 68 (55,73) —0.654 0.513
BMI[M ( P,;,P;5) , kg/m’] 22 (20,24) 22 (20,25) ~1.034 0301 22 (2024) 22 (20,24) -0.868  0.385
BHHHISorfH (T, 8524203 830+193 1.0756 0.283

umol/L )

BAHHIRE (T2, 239495 24791 ~0.890 0.374

mL/d)

P A (X+s, min) 2.840.9 2.8+1.1 —0.374 0.708

WERIAE (x+s, h)  4.0£1.9 3.9+1.8 0.570 0.568

6™ AR E A (%) 1130 (96.3) 279 (96.9) 0.901 0.390 80 (94) 50 (100) 1.849  0.291
2AARKRIIN (%) ] 14 (104) 28 (9.7) 0.055 0.814 10 (12) 4(8) 0.577  0.448
DGF[n (%) ] 55 (40.7) 87 (30.2) 4471 0.034 30 (35) 25 (50) 2.820 0.093
SPEHER RN (%) ] 16 (11.9) 12 (42) 8.783 0.003 8 (9) 8 (16) 1.308  0.253
Ben (%) ] 7(5.2) 6(2.1) 0.127 4 (5) 3(6) 0.710
CRRT[n (%) ] 29 (21.5) 33 (11.5) 7.382 0.007 15 (18) 14 (28) 2.001 0.157
PNF[z (%) ] 4 (3.0) 4(1.4) 0.274 4 (5) 0 0.296
%N (%) ] 8(59) 11 (3.8) 0.921 0.337 5 (6) 3(6) 1.000

“VIP” Jr %P, il T B Y dr 4L AR YT O
L E T A AKT AL E T LR A E RS B )
e, DUE(LE R, MBS SRk 2
FEFEAE . L, AIF AKL RS B4 2 B ke
Y AT ROA, SHUSHINT Rirgh R, SRS
g R gl

TEE B ARG IR IRBOR 71, AKITAARNG 154
W Scr K HLIE R A, H %4 DGF. SRR
N . 7 CRRT #il%i 2, (ARG 34> A B4z #
Scr K FEZ R G248 Lo RIF 6 4 HBAH B A
RO BHERIE, BYs . PNF £4 Rz R 05%
TR S X g AR A AKT A B IE 25 Hh 3 ™
A -PEE LT, P RE S R e U R SRR
FETIREC, A B ST sl B /INE ) B ARB R 5
B, A B DI REIR E A, (R 6 B
i REE SR Te 220 . WEAERFGE 3R, AKI B i Ry
ZEIEAE 90 d 2 6 T IR B =, 7E X BT[] 2
J&, B ER RIS N 22 ) AKT RSO AR

FEHEN 6 1 H I RS B DI REAN 52 AKT I SZN, 3X
SRR A EEAR B, RULX —HE] GEiE
T AKI HEF 19 [F) A S AR B A ) B I IR 25 R B0, A
W, A 0¢ AKIHEE A7 5 B8 Al A A 191 3005 47 7 2 T
s (] 14 B D7 5 SR A A5 RIESE

HHTA & AKLE LR dER i . Bifh . =
vy, . ZRM'E N ( risk-injury-failure-loss-end
stage renal disease, RIFLE) #ri#f, KDIGO #r I 2
45 4 RIFLE A1 2 PE ' E 51 £ M 4% ( acute kidney
injury network, AKIN) #5 #E#2 B, 7 0F 57 &
B, KDIGO 5 nl il AKIN Arifi 547 B H0 2%
EBMEA G DGFPY, K, AWF5E R H A HE
f') KDIGO Frifi, 45 HR4€7% KDIGO 1 iF1 2~3 1]
FERE I PRES AR, R Bk B 451 3 fry ™ Eh e B
oA B R SE M AR /N, O3 — > AT BE 8 D DR R % Ak 2
AKI S BPA AR, RBRE T8 BT, 5k
BRI AL ThRe s R 2R 2 T,

ABIFGE e AL A0 02 5 30 DGF (k7 fa
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Figure 1 Trends of postoperative Scr and urine volume changes of recipients in the two groups
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Table 3 Analysis of risk factors of delayed graft function

— AR H EASE iy
HAE L 95% P {5 X [H] PH oA L 95% FJ {7 X [H] Pl
Bt AR 1.035 1.016~1.054 <0.001 1.045 1.024~1.065 <0.001
HEFEBMI 1.000 0.942~1.062 0.999
Bt Scrlp = 1.003 1.000~1.006 0.023 1.002 0.999~1.005 0.266
B 1A A e E 1.023 1.006~1.041 0.010 1.027 1.004~1.050 0.018
A3 T 24 1 ] 0.986 0.916~1.061 0.707
P48 hNIRIRSE 75 HI Bt 1.089 1.009~1.175 0.028 1.035 0.945~1.135 0.459
M ABEHCO;” 1.024 0.982~1.068 0.265
M3 PR AAE 1.037 0.686~1.568 0.863
(SR iNIINES 0.844 0.563~1.267 0.414

HE, Bt AKI AR FEDGF SRR, XraE A flAE & 4= DGF, Ik 2 4% B 3 110 J7 X 1
5 AKIEE AT T M B RARIA T A OGP, R AKITREF IR B2 . K, B T A5 KDIGO
AKI fEE S T E AR TAT, Y RMEERE 23 BB A R, TSI ae.

A 2R A0, (BARAEE AKT BA S ab B, T i BRIk, 2k BN 4% 4R o] A e 4k
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TECAKI HA IR (BEIRM . W IiES ) &
B AKI Al RESJR Al REANTR] 5 ASHTSE R U5 I E] AL A
6 MH, M EERE IR, A RETS i B
E5IE . AR EHATZ A0 RIETEASIBEER
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