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Bz—, SCRKARE. ERSRGBTRREMEZHERA RE/KHER. Hil, StEEHM(acute
kidney injury, AKI) iR 55 4 3475 3 B AR BE £ 3R 'S % U5 4 4 (Kidney Disease: Improving
Global Outcomes, KDIGO)#E & ] 1L 375 ULET B4k 2 JR By /b b, (EX R brnt AKIR Az B KUY B 4 5 56
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Abstract

Sepsis-Associated acute Kidney injury (SA-AKI) is a common complication in critically ill patients
and is associated with higher mortality, an increased requirement for kidney replacement therapy,
and adverse long-term renal outcomes. Acute kidney injury (AKI) is currently identified and staged
mainly using Kidney Disease: Improving Global Outcomes (KDIGO) criteria based on changes in
serum creatinine and urine output; however, these indicators have limited ability to identify risk
before AKI onset or reflect systemic inflammatory status. S100 calcium-binding protein A12 (S100A12)
is predominantly expressed and released by myeloid cells such as neutrophils, and its circulating
level is associated with innate immune activation and systemic inflammation. This review focuses
on clinical evidence regarding circulating S100A12 in SA-AKI, evaluates the reliability of current
evidence in light of its biological basis, and discusses key issues that must be resolved before clinical
application. Only two clinical studies have directly evaluated the relationship between circulating
S100A12 and SA-AKI, and their results were inconsistent: one found no significant difference in
plasma S100A12 between patients with sepsis who had AKI and those who did not, whereas a single-
center prospective cohort showed that circulating S100A12 was associated with SA-AKI and showed
discriminatory ability. Because the temporal relationship between S100A12 sampling and AKI on-
set remains unclear, outcome definitions differ, assay methods have not been standardized, and in-
dependent external validation is lacking, it remains uncertain whether S100A12 can identify high-
risk patients before AKI onset or provide additional value beyond current clinical assessment. At
present, circulating S100A12 is better regarded as an inflammation-related candidate adjunctive
marker for risk assessment and should not replace KDIGO criteria or independently guide clinical
decisions.
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1. 5l

Ji B AH 5% S B 15145 (sepsis-associated acute kidney injury, SA-AKI) & f& 5 5355 WL 2% B DhRe ket
Z— AMIGINAE T RS A E AR ST Fa oK, b 508 B SO S A A R &5 A R 1] .
SV 5 S {E I (Acute Disease Quality Initiative, ADQI)ES 28 Jm TAE4L R E I, KIRFFEZW G 7 d
PR A= IR 2 B 4% (acute kidney injury, AKT)F5E v SA-AKI, AR RREER AKIL B 735 #F & Sepsis-3 Al
B3 4 BB I 715 2H 27 (Kidney Disease: Improving Global Outcomes, KDIGO)#R#E[1] [2]»

KDIGO VA I WLEF AR AL AR S8 /0 AKT P12 W5 2 AR PR3], 2GR SA-AKT 1254
SR, MBI 2 B2 Thae . LB RS R e, T hE T et 5 15 /N ek g 2 R 1%

ik
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PREM Gy SR E 5 MR AN 75K . FBRFE F Sl seAERME R [3] [4]. ADQI Z VLK DIRE . Hidh
FR B AE VbR BN 50 IR RS B8, DA 7S AKT XA AR 20, AR 2R KDIGO #rdE[4].
BRLG, F AR S NAEIUA 12 WESE ] EAT P4, HE BRI ARIE AKT R AR BT IR s RUR i, JRAE
BRI AR VPN At R AL AME

PEFR S100 45454 1 A12 (S100 calcium-binding protein A12, SI00A12) 7] f& 5 SA-AKI #H3¢, {HH
ICE PRI B IG IR 7L, B RA—8[5] [6]. HABWIE AKI WF 70 rT R4 PRI IR, WA R B4
HMIEZ SA-AKT NHE[7][8]. JBFE S100A12 RETSLEH MG PRAE B AN ™ B AR BEHR bR 2 SR ALAIAME) SA-
AKI JSE S, UrE R . JET Ik, AR S100A12 5 SA-AKI FIXHR, PRk LAy 5t
fitlh s IWAT I R AE 308 A I DA% A0 AT e gk e PR S B ) 8

2. fBEF S100A12 RO ¥ Bk K IR R AR R
2.1. 4ARAKIE. ZEMERAREFFEWESE

S100A12 J&T S100 #45 & E AR, FERA TR, Fo Rzt Rik, HHRIAK
-2 il B 20 B B AN A RS T AR AG[9] [10]0 TEAFIE 2OREBUHCAE VIR T, AR Mkia fa T s i R 20 gt
AR S100A12, HAS[F]RIH0T | RO R FEA—E[11].

S100A12 B EAMISN G, AR RNRIEMKGRESS 5 REERM . NP2 R PR,
S100A12 T3 Toll F:3Z244k 4 (Toll-like receptor 4, TLR4)i% S A EFE R FKIE, K TLR4 Al A %15
5, 1 BEL KT RS S0 Lk 2K =) 2 AR (receptor for advanced glycation end products, RAGE) 7 7= 4 [F] 25 4111
ER[12]0 i, HAhSZIG A R IR S100A12 75 RAGE K £ Fhif 8 K2 M BAER[13][14], W83
STARAIG A T it 4 288 2 A S B A A AR A

Achouiti R, . HERE AW PR F2 Gk 44 Iy BUCEEURE A EEAE 2 I LTS S100A12 7K-F-35 i T e
Xof L, G i e R KT B v s B 9% R T VR ) STOOA 12 A< JBE I V2 35 v 1 A A 1M 2 /K[ 15
XL LRI, JEIR S100A12 14 1] 5852 B L AL AN = &8 4O BRI 5 o 59 A 7R R 7L 7R, S100A12
A 4345 T % & RAGE B8 K2R FFRIBRELH 4L, BN 3L 5577 18 R 32 R A AR L4 i AT 2 K L7 1
s BRI TR (147

IR S100A12 25 RAE IR N it T AV RS, B ILAEIA KV [R] I 52 2188 28 40 MR ORI AL
ARAS S R EGCRYR . SR RREIAEE . H L0 S IE B RS 2 PR =5 . R, JEFF S100A12
A S A B SOREWE, (BT E R AR B R TR o AR Ah SIZI6 U5 3 1) S AR R AR A N, AR
RE ELHZ F TR S100A12 7E SA-AKI FFHIVERMLE] . BUAEBF 78 A IR S100A12 F &5 SA-AKT K E )
Jela K FZ, WARLNEN ZEHFEREXR.

2.2. S100A12 7E SA-AKI R EEBUFHHIEIS

B ARSCIINIISCHR, MEkZ S100A12 EHEAEH T B ULE P R 40 BBl B /NE B Bz 48 i 5 3 5
SA-AKI [ISEEGUEHE, DRI DATR YA 92 TR R AIIE 4 B J 3 AF DGR o4 H 1 AR A o IR FEE
B VoAb R R AP, IO PRI, T RIA RN ST00A12, 37 SAZ A A 7 i] IR 1% B I [9]-[ 1]
4HM 5 S100A12 Al TLR4 WO AL M I F 15 F SORESE I L[ 12], 05 RAGE MG iE RS2 B
YEF[13][14].

TENTEIRBN KN B A A e, fE %SG 45 HE R, S100A12 B30I 51 BT A I 6 BH S22 N 1 98
SN AH STO0A12 RITSEA A% 40 ML J5 P45 3 T 5 3 A R 40 B RE IR -7 AR Bt 20 73608, HaZ I AR #
NS %-18 (interleukin-15, IL-15)E5[16], $#27~ SI00A12 Al fei@id “HE R4 - 0 R -+ - N 24 ”
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BRI 2RE . £ PC12 A0 SEURERIZF/ 2 8RR, S100A12 i 2RI W] Y540 i AME 5 R 15 e 1/2
(extracellular signal-regulated kinase 1/2, ERK1/2)f5 %5, FFME S, AASFOMAIMET[17]; B82S
JUE 9o A SCHIE 72 ) 446 HL-60 ARS8, ST100A12 ik 21k ] 18 o 45 88 2 A gk Hh P b 4 it it 471155 4k DX T 1
(neutrophil extracellular trap formation, NETosis) [18].

PEULHEN, 7E SA-AKI Y, FEFF S100A12 W] HE 2 J4x S il & 2ORE ISR IR -, T B ARy S
055 ForT R (Rt A 40 M S RE Rl FRE TR, TN R I B 9 R B B o3 TR [12] [16], I8 4L
[ 17181 NETosis [18], 38 11'F BERAGIA L B /NE Bl A& 52 (10 2ORE Ffif o IR i AN BEIER] S100A12 5
SA-AKI Z [AAFAERI R K F o ARRTAE NS S Y B B /VE L B4 LA RIE N S100A12 )
e e PRI N AR v O o B2 AR BEL T A D B TS 565

3. f&FF S100A12 5 SA-AKI B FRZTIERE
3.1. SA-AKI HEEIRKRIERE

H AT P TIm PR A 78 BV PN S100A12 S IkFE R H AKI KR, HERA—H. Wu ST
JEATHETE VSR TE, AN 44 FIIREEAE 8 f 27 AN IR, JFAE ICU ARt )5 48 h AT IIIILIE S100A12.
SRR, RTEE B AR S100A12 /K TR ER, (2 AKT. 3E AKT B 2K B9 W40 18] 22 57 e 4t
THEE R 5] B FREAR RN, S100A12 WAL AT 48 br, H AR E LR FER 1) AKDIRES 704,
DT b 85 5 2 B S WK I 2L IR 22 5, AR U S100A12 RE AR 7E AKIT R A FT 1R e AU 5

Liu S 7E S HOATIE MR ZI 9N 202 ] A I BEhe 8, JHrb 121 IE ICU AR JE 7d WRA SA-
AKI. B 54E ICU ABiJa 24 h PRGNS S100A12, 4558 EIR SA-AKI 4U/K P T9F AKI 41; £ &5
fre, S100A12 7t 1 ng/mL, KA SA-AKI B % f5 LGB E (odds ratio, OR) A 1.17. S100A12 FAfX
43 SA-AKI 5E AKI 153218 # T/EH#1E (receiver operating characteristic, ROC)Hi & T [ #(area under the
curve, AUC)H 0.839 [6]. IXLELE B FIEFR S100A12 5 SA-AKI fE7E%EE, FHiRnHBE —EX .
ELRIF 72 R U8 I AT AT B SRR 2 75 MR A AKT, R VPN FLAE 3 I R A R el B R T SR B AA M 2,
FHOCGEE RAT) AL AN IR AIE -

BT E B ) SRR RS Ry e SO TR, PRI 70 45 SRAS BT B A B

3.2. HiiwE AKI BYa)3EEHE

HABRE AKI BT RTEIR S100A12 5 BF 45145 106 RIS T A PRI IEBUEYE . Zakiyanov 25 7E IRk
FEFEAE AKT B A DL, B EAEST B Sh AT IS S100A12 7KF i T 18 M B IR 5 . 4eRevE mygasE i
FAg e IR AL 7] BT BB ERE Ok 4E AKL R RE, 2R 18R S100A12 5Ek4
T AKI AETE FIASCES, ARe PP HAE AKT & AR B RS R AN A -

Nikolakopoulou WL | 39 2 ARIMEIMOIEFARPIES, Hb 7 BIRERAE AKL AR
S100A12 7K-F{ERE fi R A AKT i E[8]. ANk, Z0F 78 3 ZFAT S100A8/A9, S100A12 H2&4#T)E T
RN, BT RETZLERE, HFEAREMFEAEED, Bk R a1E 0T ARG AKL 5 N HE
PR .

3.3. UFIEREETN

I TSR IEER S100A12 TR S SA-AKI I3, (B EHEERECRRD, HFF il RIgs e fe 2
B, FRTMRAERNE S100A12 BE77E AKIL R AT IR MUK H 6, UL iE S FO7E 46 BUI PRV A 2t A
BIROEIMAE . HXTIR LR SR RRIILE 1.
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Table 1. Major clinical studies of circulating S100A12 and acute kidney injury

5= 1. {&3F S100A12 5 AKI BEZEIGKRAZ

T BT N PR FELER KRR

i T FR A K T i T R

ATEEME MR TT; 44 ]  ICU ABifa 48 h puAillim - M8, 18 AKI. 3F AKI A& RIS
Wu %5, 2022 (5] MRERAEHE M 27 LA 3% S100A12; HERFEN SR R Z RG22 2 S AR
i 1R AKLIRS A BEUN, 325 SR IR ) 2H 1)

E5.

S100A12 FFE 5 SA-AKI M5, 4

O ATIEYEBA; 202 Fh 1 ng/mL 1A% )5 OR 2

Lin %%, 2026 [6] BRI FRE B, H ICU ABt)E 24 h PIREE 1.17, HplX 4> SA-AKI 53E AKI
v 121 BIfE ICU AFifG 7d  S5RAANFE 7d M AKI ) AUC N 0.839; A HIHi T &
Wk SA-AKIL FRBHE AKL RAEFRAE, R

R ATFT: 40 BRI
FIETEE AKL 3% K 3

Fn

Zakiyanov &,
2013 [7]

WRIMEOET ARSI 39

BRI AR TR SIHTR I

AT LA S MIE 25 A R

VRO RAE,  HERZ AN

AKI 4 S100A12 7K P8 Rkt
I AKI 24 KkAE, RNRETEFNHA
AKT R AE AT B RS AN -

AJGRIZI S100A12 TR 5 K4

Nikolakopoulou s e A i
52019 [8] AKI # i REEAT 2 A

¥, HEeAREMSEAEED.

BlE, Hrb 7 BlRE
AKI

ZIR ML SRAARETdW
AKI

E: AKLNZMEE S SA-AKL NIREHEM 2 EH05; 1ICU NERERI R )E; OR NILELL; AUC N TH

o

4. fAIR S100A12 IEKREE{ H G % 5§ 5] 75
4.1. PABRERFESSG—4%REN

ADQI PAKEEREIZ WIS A1 9 SA-AKI S &, FFF 48 h AT 48 h 28 7 d KA AKI 73 71l 5 -
RANE AR SA-AKI [1]o 5 SR TN [RIRHE S R BRI 12 WIS 1] . S100A12 SRAER[A] A& B A 2 AKT brifk
(P 8] o 5050 B ZEVEAN ST00A12 BETS T AKT KA, BRI R RAE RT3 1 ORI AKT ARAERIA]
T AKL RAEFAE TS se G- FofE, o NARYERE 7t H B 4 4 i 77 19].

SA-AKI MIlEREIAMTG ZFHE . 20 AER, AE AKL - BRSO 872 S
RIGIT TR B IhREW G ABE T RS 7 TH H A ], AKT 43 sy, 385 P 22 [20]-[22]. WS4 LT
B AKI (KDIGO 1 K LA EYMENSE R, WRESIGREE /DR Fratk B ThREFAS M E 5 AKT AN A —2
B, T 55 2E VbR S 45 F I R ERE 1 o

AL, JE2E0E 70 MR SE S100A12 [T @ il de ¥ e 245 )5, JFrlK KDIGO 2~3 #] AKI. R4k
P AKL. BREBRIGYT S B IhReMk 83 2 B BEA R F4F(major adverse kidney events, MAKE){E %k 7845
JFio KF MAKE I, 3488 15 W A L 4H sl FnmL sy TR (23] A IR AE S AKT RAEMIGE RR, JF
Gu—45 R e SURIRZKI Sy, A ReFIWT ST00A12 FEE A F T T AKI &4 AiBh R R, st 3 2 )R i
CLEE TE B S0 e RO 2% B Th e R«

4.2. WAEEE M EH I RIMIBILIE
&35 S100A12 SH8 R LI AT 42 B SOREIRAH R, IR BEAF T W Ihfe. B NEB Al
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JRE AR B . ADQI ZEBCK AN R BRAE FE R AE AR B 5 IR RS B 45 &, A2 DL TR £ 47 B 4R
KDIGO Frifi[4]. U1, proenkephalin A 119-159 (Penkid) ] $24t'B ThEEAH (5 B RIS 4 8 B (A B 1
#ill7fl 2 (tissue inhibitor of metalloproteinases-2, TIMP-2)5 i & Z A K K ¥ 454 82 7 (insulin-like growth
factor-binding protein 7, IGFBP7)f{I3RAH[TIMP-2]- [IGFBP 7] s M40 B S8, & 243 3 FH T 2P0 Bl 2
BRI WS R AN G SR R R A TR EL R AKT XU [24] [25].

F B M T 0T 7T A R — IR EERE AT . AHIR SRR, S ANGE— 455 2 T, #F S100A12 5 _EiRbr ST
BRI, AR A i AUC WABERT SR b BRI, BUAIESE A2 AU W] ST00A12 18T
BEA AKIAREY)  HIBLEN M AT RELE T 5 8 R RAS SRV E A AR S A5 & #b A2 5 SORE T IS B

HELAIMT S1I00A12 RESIRALASMME, I e AN KAE R L& R M R AS 2 I SE ALY,
BB S100A12 1 fE R X 43 FE . AAEFERNIG R IR 25 [26] [27]0 HETYTF R M Bk RLgEAT A R 56
WE, B 5 AEAS R A A0 B AT T RS SNSRI AE,  HEA IRAMA UG B2 W 2 4% B T AR 7R 5 W 4l 75
75 B (Transparent Reporting of a multivariable prediction model for Individual Prognosis Or Diagnosis, TRIPOD)
PR A FE BT RIS H (28] LA S100A12 B 7T 32 B 5 82 J5 GBI B4 4% ROC 2347, AN 2 BAIE
AP B AE W I R AR B A b B AL AR M (B B SGE I R TR 3R 6]«

4.3. WRFREN S BMERE

A 5 T L F 09 9 380 SR P Tt Bk B 9% W B 48 562 (enzyme-linked immunosorbent assay, ELISA) M ifi ¢
S100A12, (HAEIKF &  FEA AL IRAN 792240 5 7 AR AE 22 5 [ 5] [6] o LEBRZ AT REA TV LU OB L
AR G AR R 20T FEAN B B4 LU, SR TOURIE SO o (1) AR (B AN e Bt 28 o S5 2 Bl R 4

PRI, 5 2Rt F AR TR 3, VG IF 8 BE R S REAR AL . HUbsn . ACBRIN R] . CRAFAIVR Rl R A
PR R ], IR UEAE % 2R ME . R MR B N S O B AT PR RE[29] . FEULEERE |, B 7R
FF s AL B SIS 1 S A LR, I8 B8 e il &5 SR 1 — S0P A m] s

A BITE R B H 0B, IR — B S P RIE A S IR B e, BRIEAT B SL A R AR IR
[6]o DRIME, ZBME R BEALAREE AFEARTIISE & T IR R LS R IWIRRL AT,  SAEMST B 38 UE it
JetfE BRI AERT I T M ARPR IS O T, BEFC 8L ELISA FrAs BE AN BAE i F 2 W 5 Bl IR
RFEARE
5. INFER IR PR B ir

A UEHE A SRR IE R S100A12 B T SA-AKI 2 W8 KDIGO 7303, AR BEA 4 — ks il 44
SHWTE O R, B R S BB AYATT . ARE BRI . BB, S100A12 BIESEA K
i AR B il W e bR 54, FOBAE MM EAE T 5 5 MRS BA S A DGR bR 4 &, R RS B2 (b
FefE 8, FEEHEhR AT B8 T E NG TR MU B . AR LRI M ) B AR A e, s b T
G IR B RV R BR AT TR ATRE AT SRR

FERLIN 592 S AR HEAL 3T 58 2 H O AN IGAIE T, ST00A12 A3 3= B PR T-HF 73 5t . B Jm 4
WESEHHARE R EME, V)R i R g2 o 7oA A s VPAN, Bk 0 25 R A A e A R s HL
AIPAT I i, Rk BE AR

6. FEFRMSRRKMIFTHES
6.1. A3C/HBRE
ARICNRORMELRE, R RGP TR RGRR . BT s KRIP O R B A E, 3
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BRIE SIS AR AT REAAAE — € BN H AT ERVFM B3 S100A12 5 SA-AKI K & Ml R AT FL A P
WG, HAERTTUH I AR RR SRFEIN s ANSE J5 8 SO A 225, BRI BT b, sbab, #9yJrik
VPRI A TF R R BURME Y, TiESS S 0T U7 58 MR Bl A0 R abAs N TRkt — B i sz, BRIk,
AL T EITIA NI, )7 580 et — DI .

6.2. EEHIRRKRARITR

ARRETFEATIENE . 2l ESENHBIIBTTT, FEAEMSI AFEP AR LR . BF IO BTN FF
4 Sepsis-3 RAEMRRAE B 25 EEVPMETR SA-AKT R, B IX 3 SE28 Ef7/E AKT 5 R R4 AKT 1)
B, JFRAERTIT F s B L E N SHERARAE,  DAB/D IR B Th e SR IR T R 2R 0 .

WEFTRTAE ICU AR BUMERAE TR 3 o R T80 S (8] R AR ML, k2. 12 h A 24 h, ShAA N5
¥ S100A12, I [ WA B Dhfe R O ™ BAE L Je 20675 2 - EESR A BN 7d WA KDIGO
2~3 ] SA-AKI, KELS R G AL AKT R, BREBACATT . B IIREIRE . MAKE30 KJEHISET 4%,

et o BTN 8 S ST TR I PR A5 B 2R MER A, PPN ST00A12 JERERE X /) B2 . K HEFE AN
e PR 3R 2 (384K, 38 I P G LR AR S7 A SR E VA 5 SR (R R 5 W B T 4 1k

7. &hig

BUA T FLSLR B3 S100A12 AT RES SA-AKT MG, (BRI RUESE SR B PTIES RAS— B g 1k
WEFC, FLAERPER P S5 S AbsHEA AN B IR S8 7 AT A g . AT S, 134 S100A12 B
B B A D SO g 126 B RS AR 75420, i A RE R AR KDIGO Al BT 48 T I R PSR o« AR KT TT
87 B R RIE FLRE TR AE. AKT A A AT R g KU JE 3 L AR BRI PRV A4 2k SR Bt AAM B, L HL e PR S
P RE T 25 R BRI R 45 /R

EHEWHE

B s R E (2023 YXNS106).
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