#1646 2 M B Vol. 16 No.2
20254E 3 H Organ Transplantation Mar. 2025

Rk -

B EARERMEBIRNIZIETHHRE

wHEE PEH O AAZ BEX RAR

[HBE] R LR MR —A IR T, SEBHRGRMBEAEARGF LRI EE, S8R
B 1 & AR AR SRR ARG ARG . Uk B 4 & AR s i B AL o B2 2%, G IR R B RS AT BBl F AR A 22
Fhfak MR T Re FEEM TP AL, AR, RPUERGEFEZIEFR . FH2EEEAR G 2 5
5, IR T T IS TR B s BAHEZE L. B, ASCRarkBimme . ARG S B
PG TCAIPHS  fEREER . B RIGRE I TR, DBEAIRIRITEAEAR G S BB T it =%, #
TR 2 AR

(k88 ] Wik, kBB ; B, Joel; MBI, AOMENAES; ESmEmERET; W
x|

[FE42ES ] R617,R563 [ X#EkirEfS] A [3EHS ] 1674-7445 (2025) 02-0019-07

New progress in the diagnosis and treatment of acute kidney injury after lung transplantation = Huang Murong, Sui Meng,
Hu Chunlan, Tang Shixiao, Hu Chunxiao. Wuxi Medical Center, Nanjing Medical University, Wuxi People's Hospital, Department of
Anesthesiology, the Affiliated Wuxi People's Hospital of Nanjing Medical University, Wuxi 214023, China

Corresponding author: Hu Chunxiao, Email: huchunxiao91211@163.com

[ Abstract ] Lung transplantation is the only effective treatment for end-stage lung disease. Acute kidney injury is a
common complication after lung transplantation, which is related to the occurrence of chronic kidney disease and increased
postoperative fatality. The factors and mechanisms affecting the occurrence of acute kidney injury are very complex.
Clinically, it has been found that various risk factors during the perioperative period of lung transplantation may lead to the
occurrence of acute kidney injury, including preoperative, intraoperative and postoperative factors. Early diagnosis of
acute kidney injury after lung transplantation and timely intervention are of great significance to improving patient
prognosis. Therefore, this article reviews the definition of acute kidney injury, non-invasive assessment, risk factors,
prognosis, and clinical management of acute kidney injury after lung transplantation, aiming to provide a reference for the
diagnosis and treatment of acute kidney injury after lung transplantation in clinical practice and to improve the survival
rate of lung transplant recipients.
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i AR 6.7 P, 2B B4 (acute kidney
injury, AKI) RZMliFEAE 5 5 UL ARE, 25K ST
T UARE T, ] e A R M1 B ( chronic
kidney disease, CKD) , A2 & K W4 £7 KD,
AKL KA Z AP T4y 2%, BT G- 0
PO AN, fufE P 0 B8 R A R L R v R il B A
AT S BRI SFE R R AT 5] & AKIPY, X
fift AKT (9 3057 AR 7 2245 D0 e . BRIt AR 3¢
BB AR S AKI R ER © PR S 55
J7 R ST o R AT 2RI, DU R I R AF 5 4 1L
5%,

1 AKI #52 3L

124 R ik, e FSE FEIN N TR AKT 12 Wb
3 FP. ZrEESNZ (acute kidney injury network,
AKIN) #r#E . RIFLE ( risk, injury, failure, loss, end
stage ) FRifE A4 BRI ERG 15 2040 ( Kidney Disease:
Improving Global Outcomes, KDIGO ) H1f#) AKI 12 Hr
IHAbRIE
WA B AT T 3 FZWibs MEE A AR J5
AKI VAL J7 10 /9 22 SR 9E . YR AR 2 Wb
HERS, 15309 AKT & A R 2 AN F R . Toitik
FEUE—Fh 2 Wrbr e, F R BE— B B AKT B,
TEHLARE SR ] . (K AP B i 4 & ( extracorporeal
membrane oxygenation, ECMO ) &0} [a] . = 4E W
#12 (intensive care unit, ICU ) AT EIFLEATBET
] 75 T 22 S ¥ oG 124 5 L. #73%E H KDIGO Frif,
B2 AKI B E K SR L, GEE i B &
ARG 1AERIERS, PR S B S 1Y 72 SR
sdEl, HAl, KDIGO #rfEfili T RIFLE Hl AKIN
pRifE, B AKT 2GR, BARGE . 48 h
M I ¥ ALEF E T+ =0.3 mg/dL ( =26.5 umol/L) Al
(B 1A I WUEFF 2 =15 5 3 alE,
(%) JR#E<0.5 mL/ (kgth) , JF¥FZE6h, BT
Wi R AR S5 A K I A ME R A Y K ) ( primary graft
dysfunction, PGD ) AR, Il R & 2= BRI A4S A
IEMRRIREY, ik, Bk, Z8mRE sk
BRI A, MBS Y KDIGO bRk SUMIFS
FEJE AKI® [ SME W5 HE A A B A B8 X8 1l v AL
Ik BE A e s, B AKL 2 Em T, Ll
AR, e fiE",

2 MBH ARG AKI & LA H4E

2.1 MiEALEF

BT, Im R K 2 i 40 il 38 AL A9 3 28 28 (L R4k
AKI “FE 2 . Doricic ZFUY R L, ARJ5 7d i
T8 LRSS ALV AT 6 i A9 IR JIL S0 o 0 5 [m]
AEE, HZARRirai R, BHEmTEYaezE. w
PRI < 85 e A R o et 4R BRI (i B ECMO e
& 7 d I WU S BGZ AT T 6 i A il i AL Y B2
TR 2
2.2 EEHIREE

HimErric®AH e, MRI AT LLJC A & 16 5
. HZUERENE, HEE BN O 1 Jey RN 42 =)
84k, TE Peperhove M fUBFSE R, BliZE B 5403 ) m
H, ARG A2 B R BN ) St R B ] T B
YN, FeBERT T1 22(HFRAK. Mesh, BRI T
FW Y HL AR KL (apparent diffusion coefficient, ADC )
B FBE, RAEAMORIE . ALZUK M. Ak |
B AR S S8 1 - P 3 450 403 45 2 DR R K ] o5 B2 W ]
FL4a s, TS EUE A2 ADCERFRS . 5% fF
AKI (9 iti & A8 32 3 R e R R E A L, AR f5
2 FANE 9B IE ADC 78 AKT B P g AR, H S
MRI 4 H & ) & A1 T A 006 55 /D Bk g o %

( estimated glomerular filtration rate, eGFR) &1t T

ESTE 2 EE
23 HEWREY

Forker 45 'V 55 17 1l 2% AT 95 4 1 A4 9] 55 25

('soluble thrombomodulin, sTM ) FIZE [ C K (A

B D) Re g FEE AR Y ) SR E AKT &£
R R R Y A DGR o A R i - AR
AKI Zh i NIEMESIBESR H C AR T B
T L il O AR RN ZH 2 RS2 0 . sTML SR PN 2 44
MG RAR G, N A AZ BT, sTM ARl B4
A AT AR EE A

3 MBHEAE AKL 8 A H &

3.1 ARETEE

3.1 B A RTHRIRENARE AKL B2, A
RIS S G AP 22 5. — 2Py, s
Jili B A8 5 0 2 5 & AR AKIV ) 3% 5 Dahiya 2819
Bennett 25U (YR SXIE L T BLEXT L, R B IS R
BT A TREL DI MBAAG AKL, SRR T
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PE : GCK rs1799884, IL-7R rs1494558, HNFIB
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i L, 5 NRuE SRR U,

313 & o HARFEIGIFEMMET M, PaBER
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KT dnfzkARe S, RIFNEEsCBMAE RS, 5k
JIIR=R e N A = L (A bE

32 FERFIEZE

3.2.1 BHEAR WA R AKI Bl Rk H &,
I ARG AKL &A% R 39%~62%, WUtiF% HE Y
FARBTE] . R a il i &, BT AR B ECMO 1
BN, H RS, i L, X RS T
BF JUE F) 4 RE 1 45 45 B B P, R, Chaudhry 451
AR ST I BAT T AR B A S — AR R R, Hgh
AN T A EZWSMEAB AR IR 237, Bk
TH S RAR AL AN R b, AT iS4
J& AKI R 37 T R 283X — 2518 .
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J, VAR LL AN AT A 42 d, EIEIIE], S
M1 SR A 2T A AR A 1o a5, Al AR TE e T
IK, BASEATH I, A A R v RS it 5 1 2T 8
FIRIAR RT3 05 B, R 1 AKT A& R, Ak, %
M FE R SORE R T . PUARSER W] DL o fe i )
N ARG EEDIRE . AU RE RN BN, R
A A I 2 AKT R B0 R R, (BAE 2 R 4T
o, P OCHRAN B 3 . XRS5 AKT Z 3] 1) 3¢
RUTREHHA R ZIRIE, R . MRS 1A AR
SESES L, TR BRI SRR S X B A
Kbk,

323 RakHhdg RG22 E MR
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TR BAE, AR BTN AR, &R /NVE B
U B RESA . Kim S5 BEFEIC , Sk 2
FWEE AKL R R fEf R, HEHEHER
Rl HOBITERY , fH 45258 5 AKT & A KUK 25 )4
K, ZRARNE BEHE 2 A B B 2L K -F
5124,

At 5 B ) T A T P A 0l T S
BEL BT G 2 05 1 200 L ) T 200 A 2R -2 ROV, T
W) IR AN 2 i K (SR I i YA K
BRAETRAR AT T 550 3 T 3 P e 4 DA S PRl Y
H/NVE R 2R AL, SBOE /NER B T B 15%~
25%, K D HE A T % i A R SR AT Y AR
Du 5P Y AR 4R o, HA e s/l iy h
P EE S AKT B EASE, R4 vk ANl ik
SPUREE, BFEASATREIIm & A AKT RS . b4h, BiF
F AR WU SR B 4R ) 6 0.01~0.05 mg/ (kged) B7,
W46 Al 7 5 7 v B >6.5 ng/mL 5 RS AKT XU 38
P OGS, IRARAS T DR A A s B w M, X
AKI AR AAZRBA R, 1 I A 38 d 2 e )
F 52 WOAH €8 3% -5t 3% 156 A ( liquid chromatograph
mass spectrometer, LC-MS ) il i) £ & 75 22 58 /5 5 i
b TESIE],, RJF AKL A4 R W&, X2 AR
328 000 S 3 DN B R 245 g R 1 R B, T LC-
MS 32 AT Lo Aff b 00 ok 37 T A A A B A 24 ) vk
B, W T s it LC-MS Kb 5E 5w KA,
{EL$2 IR A e I 5 v e R A e 5w R o, e b
JAL TS )RR T R AT, TG R B A1
BEAL, Miano A6 1 Yk & B2 BT AKT 1924 H fib 78 52
FIE RIS AKT N C RV, X R e 5L
A R AT BRI RIHA AR S R 30 AKT,

324 MRSh A4 L H ECMO S L il # i R
( cardiopulmonary bypass, CPB) 1] LI HEREE
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SO (7 K S R i P e N i s o v S I
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ECMO fEI/D il i B9, PRI ECMO FE7E 2 i
AR SN S HE I 55— £E5% Botros 25 IRy, #
F CPB F1 ## ik -3h ik ECMO ( veno-arterial ECMO,
VA-ECMO ) 5ARJ5 AKIAHC, {H#E#k-# Ik ECMO
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( veno-venous ECMO, VV-ECMO) Wi H 5 KRG
AKI JE K. HERIMERR T B A G AKI & 4E R4
B, 3k AT B R T AR R IME A AR T AKT &
A EEARSCRS R IVEH, %, 8%
I A J5 B0 LA K2 ECMO Ji i I 75 SR 18 4 . — 33
EEXFARARSMIG R S RE T 232 i B 4 32 2 A 9% s
RPAH CPB, ARJ5 AKI A& A RAKIH B X 43%,
AKI BB ICU AR BRI B i ] B S e K™, 33t
B BN F AR TR AR ME I B N7, AKT t 2 fhES
HELJG WL HL R I R

325 RAWEE XTI, BTG
USUE- Rl a0k NS 1, LSRN T
(AR 75 RS S B E D, AKT B2 &
Az Sang FET IR, AR IR T T R B RS A
J& AKI BB fER R R, X T 5 Balei 555 (5T
TERL TR Lo AEAR AP AR A g R 3, R
I A i DA R A T 2 W il Pk 22, Xl
A Z sl B I B 1 2R X AKT A9 & TR AT AR K
TR . NS o, BRSAE AR 1 d Wi
2 AT i 2 A 5 R AKT (8 ST i B PR 2%
ARG 1 d BB AR, F3 8 bk <60 mmHg
(1 mmHg=0.133 kPa ) [ % E R H g,

TENGFAE ARG B4, eGFR i T, RJ5 7d
B2 Fe IS, ZE ARk 3 S A 6P E AR I R
ARG 7d 1 eGFR FREIREER /N, FHR IR 7P
X D REA WA M R PEFHCT PR T S A 1 o s
it 240 1 A AL R B A At K B ) e, X RS R
PR VER . 20T, ARFIEIAN S AKT & AR HHEH
IR REALFE AR TP R, R KRR e
HrasHihn AKT BRSPS, {8 Wajda-Pokrontka 2557 )
MR RETH, R kmEEmEinsSARE 74
eGFR FPEIRER /NG &, WIS mikEEH MR
TR TRAR LL , S5k P8R PO B R VR B R, 3
15 Mendes %55 7 /N B AL S 21 19 45 SR — 3L

4 MG AKI TS

AKX I A2 391 i A 301 5 D REAT 67 IS
X AKL KU, F AR — R, MR
SeR s, RIG 7 d AKT & AE BB 2 S 0 fiti
WA H A R JR A al SRR AR A2 AR IS AKT
B HUBGE SR ] A ECMO B[R BE , A Y15
T, FEEZ, ICU AMERH R me, #%

MG 1A 5 E DU RERE AT (I WLEF>221 pmol/L )
FE L ZE AT 0 A LR 2855 R 4.8% F1 3.4%, HZ2AH W
FEHRIE T iR 22 # N S il 2 T BB F AR,
e PR - WEE R, Y AKI P E RSN ER, BEE
AKI ik, WFSHEZ H ARG | AFRAEAF R W T RE,
IR 2 WA 3 WA AKT A0 -5 It B AR AR 5 B 19
FEARN ST A OGS 2034 A — TRV 2T 2 Ak R RS A
MIRFFEH, AKT XHRFER Il 7 T 55 AN LA 2
MM AR MR IR ETE R W . Milish
fikis & . A ECMO #1 PGD ) , Jf H AKI £ —FrEk
(B TTFET KU HL 38 3 3 A5,

FENTRAL IS, 23k 2/3 2 &2 kA AKTL, Hi
5%~ 13% it ZE SR T AFEIAYT (continuous renal
replacement therapy, CRRT) , iXUEHEZLH KRN
CKD, SK%& %N 259, G SR, TEBH
J& 14F, AKIZM5 CKD i eGFR /KEAH, RIF
6. 9. 121 eGFR KA TAE 1 AR
FEAK, eGFR /KPRl %5 B E] A 4R TR 53 A
FARE R FAEARG 30 d F 1 AERIEZRITH, AKI 1 3]
BHEHT AKL B HEZM2ZRILg#E L, 5%
AKIZAHLE, 3 9% PGD MREFRFASE 7d NARESE
BEALARE ALY & AR AR IR R K S AKT 4
e, BAEARE R Y AKT 41 H o URER 2) B
90 d MY AR [E] SR E 4 a0, X 5 2017 4F 2t
Jt i 81 ( Acute Disease Quality Initiative, ADQI )
ST 2 B RN B R A ) SRR S A e — B A
48~72 h WK 1) AKI (8 35 5 30 4 (9 1 45 S A
Ko W, 76 CKD A m i Al b, 4 02 58 4
AKI 9531, BRI RS

5 MHBHARE AKI 816K E 2

51 MiEshhEFm

WRFEAE FECAE PR BEREAS . AE . AR
A0SR, AT 1R AKT IR AT B4R e
i SEE FE/INBRUE I AN R, PR BRI A
IO B SR B A B IE K TR LAY Tk
RIEIRE T 45 T 2L 0850 5 A9 26 LR R AT B AR
AKI YRS, m] AR e e H, dunl DL
SRR AY 22 CL AR N B I A B A £
PUORIPREE & —F i W —ifyy, S EHE FIRE
AT, T T mf S AR E i sl T, — 38k
AR AKT KBS E R
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