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Analysis of Influential Factors for Acute Kidney Injury after Lung Transplantation
DU Wenwen, WANG Xiaoxing, CHEN Wengqian, ZHANG Dan, LIU Huifang, ZHANG Xianglin, LI Pengmei
(Dept. of Pharmacy, China-Japan Friendship Hospital, Beijing 100029, China)

ABSTRACT OBIJECTIVE: To analyze the occurrence of acute kidney injury (AKI) after lung transplantation and its possible
influential factors. METHODS: Medical records of 64 patients who received lung transplantation in our hospital from April 2017 to
June 2018 were included in this retrospective study. Patients were divided into AKI group (44 cases) and non-AKI group (20
cases) , according to whether AKI occurred after operation. According to diagnostic criteria for lung transplantation in our hospital,,
all patients were given Methylprednisolone sodium succinate for injection or Methylprednisolone sodium succinate for injection
combined with Basiliximab for injection, and triple immunosuppressive therapy of Tacrolimus capsules+Mycophenolate mofetil
dispersible tablets or Mycophenolate mofetil capsules or Mycophenolate sodium enteric-coated tablets+Methylprednisolone tablets or
Prednisone acetate tablets were given after operation. The occurrence of AKI in AKI group within a week after operation were
recorded. Intraoperative influential factors (operation type, operation duration, ECMO support, immune inhibitor use,
intraoperative blood loss), postoperative influential factors [days of ICU, mechanical ventilation and ECMO support, median value
of Scr within one week after operation, median tacrolimus concentration and the use of potential nephrotoxic drugs ( =4 kinds) ,
hospitalization days] and survival rate one year after operation were observed in 2 groups. RESULTS: Within one week after lung
transplantation, 44 patients (68.8% ) had experienced at least one episode of AKI, among which 19 cases (29.7% ) were stage 1,
17 cases (26.5% ) were stage 2 and 8 cases (12.5% ) were stage 3. The incidence of AKI was the highest on post-operative day 4
(57.4% ). The incidence of AKI at stage 3 exhibited growth trend within the first week after operation, and reached the highest on
median post-operative day 5 (8.7% ). Operation duration, median value of Scr within one week after operation, median tacrolimus

concentration in non-AKI group were significantly shorter or lower than AKI group; there was no significant difference in operation

e, ECMO support, use of immunosuppressive agents,
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significance in the survival rate at stage 1 and 2 one year after operation between AKI group and non-AKI group (P>0.05). One

year after operation, survival rate of AKI group at stage 3 was significantly lower than that of non-AKI group (P<<0.05).

CONCLUSIONS: The incidence of AKI is high after lung transplantation. Operation duration, median value of Scr within one

week after operation, median tacrolimus concentration were possible factors for the occurrence of AKI after operation.

KEYWORDS Acute kidney injury; Lung transplantation; After operation; Influential factors
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MR RS 2 UIAISEN, B, E AR 50, LA
SRR F . AP LB, B /NERIE I R A RS
JEE il 48 A (ECMO ) S5 8 4 BH ZEPE il s LA A g S it
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Tab 1 Comparison of general information between 2

groups

JiH Ait(n=64) AKI4L(n=44)  EAKIZ(n=20)
b (vts), % 581106 5784108 588103
1% )

Bk 56(87.5) 37(84.1) 19(95.0)

ik 8(12.5) 7(15.9) 1(5.0)
BMI(¥£s) kg/m’ 28441 03441 20839
BSA(T£s),n’ 1802 18402 18£02
Sinhvgesi, Bl (% )

YA A 11(172) 6(13.6) 5(25.0)

T el e 4 42(65.6) 28(63.6) 14(70.0)

ik e 10(15.6) 9(20.5) 1(5.0)

e FRN 101.6) 1(23) 0(0)
ALT(¥ts),U/L 23.0£182 206+ 140 284+249
AST(X+5),U/L B2£112 B5£113 N6+111
Ser(Tts), pmol/L 581161 5564155 03.6+166
eGFR (¥ £5),mL/(min1.73 m’) 1379+48.1 14541516 12141354

H20170199, HLA% : 500 mg) Bk 73 5 FH 1% Je Je B FrR 4M
R4 73 55 B9 R 7 BAd7E (Novartis Pharma Schweiz AG 2
Al MHIE S : 20171040, FLAS : 20 mg/fi ) 175 TR 97 -
Herp 1 R 8 B FAR BN F At R M A v e ki
2524, )48k 500~1 000 mg; 1 5 F B ) B B b s s
440 mg, 43 PHIR 45 24, BRIR 20 mg, B IR T AR A HT 2
h NIRRT, 56 2 IR TR 56 4 H ks T

ARIG, A ARG T s msliar . L
R, Al T R ) I B (2B /K 2% Astellas Pharma Co. Ltd. , 71
WHIES « [ 25 452 720150101, HLA% - 0.5 mg) AR A 7 2 2
mg/d, 7B 2 UK, TR, 3% FH 3 d 5 ARl FR A i 24 TR
AV 235 SR R 5 R S 2 W R A O (BTN R S AR
Al 2545 BR2 |, L SO [ 24 ME 7 H20052083, #L
H5:0.25 g) oY N B 27 25 I i e 0 (13 B EG A 25 B2
H) L HEAESCS  E 25 ME T H20031240, HLAR £ 0.25 g) 2 1k
FIHE R 500 mg/d, B H 20, FUIR, 0 5 d 5 A %
I AL 2R TR (AUC ) 558 4% 751 1 B 242 2% W i i
F (7% ¥ Novartis Pharma GmbH 2 @ , 1 W iE 5 .
H20160051, HLA% : 180 mg) A2 4 77 1 360 mg/d, 3 2
W, F IR, 3% A 5 d 5 AR 3 8 I # R L AUC 45 1 4 711
Ho AR ET 3 HER BRI T 5 B Ik e e 3R EER AN (L
F| B PFIZER SA 72wl , {EMHIE S : H20170197, #LA% - 40
mg) 1 mg/(kg-d),5r 2R %245, 3 Rg HIRH IR E e A
(Pfizer Italia s.r.l 28 A, {F WHIE 5 : H20150245, #LA% - 4
mg) BB ERTL SN R (R 25 20V B 0 A5 RN /], AL
5 s [ 2 v T H12020689, ML - 5 mg) L 4h 7 & 0.5
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JEYY) BRI (TR SR aliyE 12 gy ) RIS 2
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fi5 JL LA K- ; @B SE 6 h R 5 <<0.5 mL/(kg-h) .
AKI 7 pr e 1HH:48 h 4 Scr#f /i =0.3 mg/dL( =
26.5 pmol/L) 3% 7 d N3G I =L (E I 1.5~ 1.9 4% ;210
Scr N Z LR AE MY 2.0~2.9 4% ; 3 W : Ser 1 N 2 FE k[l
) 34% K LA b, 8% =353.6 pmol/L, s{JFIA ARG F . LA
RTINS Ser S FELARL, HE Il B Al B B AR5 1 N
1 AKL 70 116 00 (H T AR R G -8 TR i, PRt
27 Scr (BT HIWT) .
142 ARiggmHEER  AgmNRaiEFARE F
AREHE] \ECMO 37RO Sy 410 il 50 4 A% B0 AR rh
ML
143 ARJFEmEZE AR50 KRG8 E =AM
S AP EL B (1CU) KA ALMGE R EL  ECMO SZHER
B 1R Ser FRAVEAE Ath 78 5 ] 4 il v BE ARV AR
WBEF LA SE (=45) fEBEREL
144 GRS R WEHHBRE ARG VAERALER D
1.5 FitEHE

K SPSS 23.0 R {4 X #4217 g8 1t 40 o R
Shapiro-Wilk £ 35 Z04 2 75 A5 5 IS0 40, X FAF 4 IE
BOAATERE ORI X + 5 R, B4 IA] LR F P Sy
FEA K50 5 AE IR A BT BRI M(Pas, Pos) R,
T 20 [8] Fb 458 % ) Mann-Whitney U 656 5 18098 81 DL 1]
Bl R LR, K 4056 5% Fisher K #4656 . P<<0.05H
ERA G FEE L,
2 H#HR
2.1 PFHRBHEAREAKILZEER

IRARA G 1R, 64 41 55 A 44 41 (68.8% ) &
DR A TR AKT, Hor 11 19 41 (29.7% ) 2 1 17 3]
(26.5% ) 38 1(12.5% ) . RJF%H4 K AKI KA hx
= (57.4%) I AEA G 1P 3 ] AKL R AR SRS I
Fha#s, HAEARIG S 5 Kk F e (8.7% ), FE WL 2 (1
A S5 I AT R AR SR 28 25 B D RE , I Ser {2 5
RABATARAT 5 A, 38 5 AEAR G HT 3 d 23R RM Ser i, A
55 4 R R VAR 5 1B 350 1 D 2 A R I T, k3R
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Tab 2 Occurrence of AKI within one week after lung

transplantation[case( %) |

RERH n 14 2 34 KR %
| 60 10(16.7) 4(67) 1017) 250

2 63 2A(38.) 6(9.5) 232) 508

3 I 21(333) 7(11.1) 4(63) 508

4 61 21(344) 10(164) 4(6.6) 574

5 46 12(26.1) 8(174) 4(8.7) 522

6 46 9(19.6) 7(152) 4(8.7) B3

7 i 6(128) 8(17.0) 4(85) 83
22 ARHZmEZESH

JG AKT 4 (8 38 19 T AR ] I 25 0 T AKT 4 (P<
0.05) ; ML H B FARZAS ECMO L HEE I Az il
FIE B EC A A B AR, 2 R TSR R L
(P>0.05), FEILZ 3.
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Tab 3 Analysis of intraoperative influential factors
B At (n=64) AKI4](n=44) JoAKIAL (n=20)
FARRR (%)

L4 44(68.8) 29(659) 15(75.0)
W 20(313) 15(34.1) 5(25.0)
FARHE[M(Pys, Pr)], min 240.0(125.0,500.0)  270.0(125.0,500.0)  210.0(152.0,450.0)*
LA 230.0(125.0,450.0)  240.0(125.0,430.0)  200.0(150.0,450.0)
TUEHE 345.0(160.0,500.0)  380.0(160.0,500.0)  300.0(225.0,404.0)
RAECMO (%)

T 41(734) 33(75.0) 14(70.0)

B 17(26.6) 11(25.0) 6(30.0)
eI B %)

HE LAY A3 42(65.6) 30(68.2) 12(60.0)
TSR SR+ 22(344) 14(31.8) 8(40.0)
A A

RAK R M(Ps, P)] L 300.0(100.0,3600.0)  300.0(100.0,3600.0) 200.0(100.0,1450.0)

5 AKIZ LA, *P<<0.05

Note: vs. AKI group, *P<<0.05
2.3 REZWMEZESH

B A % R 5 A ICU 52t A 81 I W AL A /a8
ECMO i Bl <. JC AKI 4 i % AR5 1N Ser H iz
(B At 7 e ) 4 iy e B P (RS B R AKT 4 (P<
0.05) . Tfii P4 83 ICU RE MUK R EL  ECMO £
B KB A B A2 (= AR R R B R
B, 2RISR X (P>0.05), L 4.
24 REBFI1EEFBR

1 2 ] AKT I B RS 1AFAE AR 50 AKT AL L
L ESHG AR L (P>0.05) ;1 3 ) AKT R E A
J5 VAR AT AKT 4L (P=0.009) , 3£ L3 5.
3 itig

Bifi 5 45 T B ML 2 0 L) 50 3 T A 3 i s FR
o N B30, AT IS A A 1) iR A B AR 2 RS
TR RSN AR G IR 7 55 7 AT T R, K
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Tab 4 Analysis of postoperative influential factors

Bl Bl (i=64) AKIA(n=44)  TAKIZ(n=20)
ICUKHUM(Ps, )] d 35(1.0,18.0) 40(1.0,180) 30(20,80)
UGBS KBM (P, Ps)] 20(1.0,9.0) 20(1.0,9.0) 20(1.0,6.0)
ECMO SREREM (P, Prs)) d 1.0(0,6.0) 1.0(0,6.0) 1.0(0,2.0)
AR VR SerPfifE(x£s), pmol/L 90.8+306 9944314 719£179°
s 2 ki (r £ 5) ng/mL 67+39 74439 50433
e B EIEL, (%)

4fh 32(50.0) 17(38.6) 15(75.0)

257 32(50.0) 27(614) 5(25.0)
B RRM(Ps, P d 45(150,1700)  415(15.0,170.0)  46.5(26.0,68.0)

Ui 5 AKIAL LA, “P<<0.05
Note: vs. AKI group, “P<<0.05
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Tab 5 Survival situation within one year after opera-

tion

ik n Al EBEE %
JEAKTA 2 18 90.0
AKIAL

1 19 19 100

24 17 15 882

34 8 3 375
At 04 55 859

50 AKI L, * P<<0.05

Note: vs. non-AKI group, *P<<0.05
KL T RE W EAAR AN BEAR G )
AR, JEHE AKT™ ™, Hh [ RO il AE 2 25 (ISHLT)
Seit e W A A 1A S DhREAS 250 RN
FNPA FEVE A U R AEIFAIE R L, B S - e
ARG,

TN, A [ A AKTI2 Wibs i n] BE 2520
AKIL R AR HIBr 25 1, AR K 22k H] 2012 48
KDIGO 5 Fg "', 2005 4 2 7k ' 41 7 [ 4% (AKIN) b
HENTER 2002 4F AR B B i e R 2H (ADQD) 48 i X
B H A R K DR L ZOR WS (RIFLE) 43 2 4%
HED Lertjitbanjong P £ "V #E17 B9 Meta 43 #1451 ik
7N, M4 KDIGO $674 . AKIN #rifE il RIFLE 432 e, i
A JG AKT -G Al T A0 253 31 53.0%[95 % &
{5 X Ja] (CI) (38.2% , 67.3% )].55.5% [95% CI(45.2% ,
65.4% )1H149%[95% CI(38.3% ,59.8% )] AHFE K
KDIGO $§ 7 ) AKT 2 Wibp 15 21 A8 25 . B | i S A
ARJG 1N, AKT &4 %4 68.8% , b 1 15 29.7% .2
A7 26.5% 35 12.5% , RJ5 AKI LA 1 HAAN 2 HA o 3=,
IZAE R SRR e — B

ABFFTLE T RN, JC AKTZH 3 0 T AR s ] i 2% Jd
T AKIA, 7R 52 TR A, A3 & A4: AKT XL
Wb R, 24 M BT AR AT R DG SCHRIGE . IR S
3 3 R A E A BT BCE A AR T, AT B K
AKI™, B A M, FARE A K T Re 2 e iR
LR, G I AKL & AR el stk . A RE , itits
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FE AR 2 AKT ) 2 Az D22 R XU A% A8 il ECMO S 4
Sl A KB, AR AKT AL XU RS 1 A 3
1] (34.1% ) B W% = T JC AKI2H (25.0% ) (025 F 583
SR, AT RE S A ST FR A S R A R D
P S i [ O N TR N 2 W B (O S N |
ST AU AE T AR B[R], 28 25 4 U F- AR n] g 2 )42
S TR B 1] 5 R 5 AKT A9 AR 6P R dh i
ECMO 3 F51f 3 50 AKI FHLE AT 58 5 1 i 428 2 i T
ECMO Ft i i {fi4i 48 40 BTl A O™ BAR TR B i B8
FE T AR H ECMO S AR5 5 (73.4% ) , HIF AR R B
ECMO 3 HE B E ARG & AT N 2 |, %4585
HHOE IR 28518 — 5. BLAh, BRI L E AR b ki
HHREF LGRS WA, 1~3 ] AKT
FEE AR R I AR = T AKLAL, (R[] b 22 57
TGt L (P=0.064)" (HH TAMRNARIEA
SRV, I, AR i RO B RS & AR AKTIY
AJRERZ M R 2 AT 5 Se T o — RS

B 35 30 151 R AT BE 7E AKT A9 & AE R & 5 AR
FHED, Ay 5 55 R R RS A A S5 8 A S e ),
FENY B EE I O AE 25T TPl S At s 5 ] 1
BEME AT RESE f TR W I, 5 1R B INER ABR/ NSl ik
A5 WO T 2 ™, AR SE 25 5 B, AKT LS R
Je b B B ] 4 i R B TP W 2 e T 0 AKT A, 33X 53¢
BRARGE " RS ((EARE R, AKTALRF RN
7 55 H) B 4 IR (7.4 + 3.9) ng/mL] 3 AR #E Y H bR
WP TE ] (8~12 ng/mL) , $27% H BN A 7y il o 2 ) 42
I e B B A5 F H FR vk B LN, mT RE L 2 1 R B
PEY, Sikma MA SEBEFEIA R, 26 B BV T, At ve 55 ]
i 12 A R0 T R E 4 v S8 o ELAH OG M L R Pl Tl
I3V i AN B T 3 A Al o, R I AT 5 I
SR R AT

ARWFFTH, AT B 1Y VAR50 85.9% , %45
5 CHRRIE T — 2, 1A 2 ) AKTER B ARG 1 AEAAT
RETCAKIAL AL, 22 BTG5 35 3 AKL IR
ARJG VEALER T FLT 0 AKI 4], iX 5 Bennett D 25
FFE 485 S — B0, $2R ARG & AR 7™ B AKI R AYFET XU
AIREH .

ZE FRTR, RS HIAR T AKT () & A 550w . TR
B ARJE 1 JE N Ser H 7 fHL Ath 5 5 vl 4 i v JBE A (B Y
R RAE AKLI AT RESZ A R . R B ATAR A #D)
A4 AR ST AKT & A2 A IE D5 58 AR 1 3A 5 i R
FHAT T, ATRES A B 08/ AKL I R A ok i
HiUG o HFAHIEGE Ay mEE 534, L8 A B RE AR B 44
AN RO T RE S AR AT, 5 S i R AR A i
—HAIESE,
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