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Correlation Analysis between Serum Lactic Acid Levels and the
Occurrence of Acute Kidney Injury after Heart Valve Replacement
Surgery

ZHANG Zheng-bin®”, LIU Yi-jun?, LV Jian™.
1.Department of Cardiovascular and Vascular Surgery, Nanyang Central Hospital, Nanyang 473000, Henan Province, China
2.Department of Laboratory Medicine, Nanyang Central Hospital, Nanyang 473000, Henan Province, China

Abstract: Objective To analyze the correlation between serum lactic acid (Lac) levels and the occurrence of acute kidney injury (AKI) after heart valve replacement
surgery. Methods A prospective analysis was conducted using 224 patients admitted to the Department of Cardiac and Vascular Surgery at Nanyang Central
Hospital from January 2021 to June 2023 for cardiac valve replacement surgery. The serum Lac level was detected by spectrophotometry at 1 day before
operation, and the clinical data of the patients were collected. The occurrence and severity of AKI within 7 days after operation were observed. According to the
occurrence of AKI, the patients were divided into AKI group and non-AKI group. The correlation between preoperative serum Lac level and the occurrence and
severity of AKI after cardiac valve replacement was analyzed, and the predictive value of serum Lac level on the occurrence of AKI after cardiac valve replacement
was discussed. Resufts Within 7 days after heart valve replacement surgery, there were 72 cases of AKl in 224 patients, with an incidence rate of 32.14%. Among
them, there were 35 cases of AKI stage | and 37 cases of AKI stage II-III. The serum Lac levels in the AKI group before heart valve replacement surgery were
significantly higher than those in the non AKI group (P<0.05). Through point two column correlation analysis, the results showed a positive correlation between
preoperative serum Lac levels and the occurrence of AKl in patients after heart valve replacement surgery (r=0.389, P<0.001). Compared with AKI stage I and AKI
stagell patients, AKI stage III patients had higher preoperative serum Lac levels (P<0.05). Compared to AKI stage I patients, the preoperative serum Lac level in
AKl stage II patients was higher (P<0.05). According to Kendall's tau-b correlation analysis, the results showed a positive correlation between preoperative serum
Lac levels and the severity of AKl in patients after heart valve replacement surgery (r=0.463, P<0.001). The working characteristic curve of the subjects was drawn,
and the results showed that the area under the curve of serum Lac level predicting postoperative AKI occurrence in patients undergoing heart valve replacement
surgery is greater than 0.7, which had certain predictive value. Condlusion Serum Lac levels are closely related to the occurrence and severity of AKI after heart
valve replacement surgery, and preoperative serum Lac levels have certain predictive value for the occurrence of AKI after heart valve replacement surgery.
Keywords: Heart Valve Replacement Surgery; Acute Kidney Injury; Serum Lactic Acid Level

DREERABMZ AT REEORFNEESR, RENARITIRF, BHaREAKIRERETEREX, M5
EMRERENORINEREERE, M BHRH(acute FB(lactic acid, LAC)RERERBIRIFREI~Y), EIRKE
kidney injury, AKBOBRERAREELANHREZ BEBLAFRRERBEARBEFHRER LT, HOBEEASE
— LESHEBEEARRANEZRR, "EXMIBEFA AREIFE, ARRASBEANLackTEHE; FBfLack
BIFMRRFE. B, WRATNOHEEERAGAK  FHECRTIESHNEREESRER", hE5E MR

(E—1EE] KIEW, B, FREM, TBHRAME: OEML DO/, OIFRER. BERRRE, E-mail: zzb199511@163.com
8 (ERIEE] KIEW




JOURNAL OF RARE AND UNCOMMON DISEASES, SEP.2025,Vol.32, No.9, Total No.194

R, MFLack PRI ONRIBEREBEINRETHHZIAE
o BHENMBLackFrIaES OIERIR B A S BEAKIRY
REGFHE—EMEXE. £TI, FHRBIBEIFITORMRE
EMABT BEARRMBLac/kFE5ARFAKIBIAEXE, LA
NIRKERERNFAKIREN, HEBETRRESIESE,

1 BRMA=E
1.1 —R&ER AHRRIBMERAN2021F18E2023568 kA
mHROEROEARMEMIBCENOREERERAEE AR
WR, HEEREFCEZRASEZIME, RIBANTENH
BRAMERANTT OB E IR AR B£E2246], HPH154
5, &70%; FEi841~66%, FiY(57.54)%; AEIEH(body
mass index, BMI)21.3~26.4kg/m’, F1§(23.45)kg/m’
MR FEOERRERAIEE, BERNITERFR;
ITHARBRAEMEE. FEiE. BHMAY), BEINRMARNSH
BEFEE,; REDRMINGEMNSINEEER. HbRnE: RelFEE
SEMBL. BINKER. BREETSERER, BEE'S
REAETE, EHTEREHSIMRGHERL,; AF48hARK
5, EBRHABIZRFAR;, &FHEEME, B OMREERA
AT ENBEEEMOEFAR,
1.2 /5%
1.2.1 AKIZEr R D8 RIETd, RIE2012E2KSIHRTEAE
£(KDIGO)$ERE"™, STHIMLUTIERZ —BHIENAKI: (1)48h
WIS AEF (serum creatinine, Scr)KEFHE=>26.5umol/
L(0.3mg/dl); (2)BaiAZi#ENTdARRENScrkFEHE, A4TF
B4m91.51F; (3)IRE<0.5mL/(kg-h), FE£EtEI=>6h, BFF
BAKIERHIERENBEMNNLER, HREEANRELE
B, AKIZHEATRAE: AKI T HA: ScrxEmMEN1.5~1.9F3 EF
>26.5umol/L(0.3mg/dL), FRE<0.5mL/(kg-h), $FEETE]
6~12h, AKI TTH3: ScrixEMi{ERN2.0~2.9(%, KRE<0.5mL/
(kg-h), $F4tiE>12h, AKIIIHER: ScrixEBEM3E, =
FFE>353.6umol/L(4.0mg/dl); B EBREENRAET; RE
<0.3mL/(kg-h), FFEETIE]>24hTHTR >12h,
1.2.2 IRRERWE ITEEZZRATR, REHICRESE
MR, Fi8. BMIL ESE. REIEFHEBMIE. ¥RE.
MmEZERK). RaEEAYIOERFES(new york heart
Association, NYHA)L\IHEEZD K. ARIKIEREHR[Scr. B
EH(albumin, ALB). Mm% H(hemoglobin, Hb). R&E

fA(blood usea nitrogen, BUN). Lac]’KF&E .

1.3 KirFEHZE AARBIBEASPSS 25.0002, XA
Shapiro-Wilkib It BAKIESY, FEESDHH(x +5)
R, AR RBMIIERRE, LoRRITHER, &
Tx%, SRARRERNRE,;, RAESZEXMS
mELacKkFESOREBEERABAKIZENEXME, X
FKendall’ s tau-bMEXMoTIIELacKkFES DREEE
BARGEAKIEEREENEXNE, S6% & TIENIMhE
(receiver operating curve, ROC), i+ HE % THEl (area
under the curve, AUC), iF{&IELacsKFEXT O\ AR & 2
REAKIRERMTUMNE, AUCE>0.9RFFUNILRERS,
0.7<AUC<0.9 RE—EFNMEE, 0.5<AUC<0.7&RR
MM BERAE, AUCSO.5RIETNMRE, WM I KE
0=0.05,

24 B

2.1 DIHBEERARGEEAKLZEBTR 240170 RES
MARBTAdRAKIZET26), KEZ32.14%, HAAKI 1 H35
51, AKI 112251, AKI IIIEB1561,

2.2 MAIGKERLER AKIASBE OITEREE RARIMELac
KFEBEESTFIEAKIA(P<0.05), HRIGERAFLLER, E8T
FIFENX(P>0.05), &K1,

2.3 MiELackFSLHREERRGEEAKZERXY &£
RIFEXER N, SRETARIELackFESORIREREE
ARG BEAKIKEZIEHEX(r=0.389, P<0.001),

2.4 FEAKIEEZEERFMBELacKkFLLER BRFAKI |
Hi. AKI TTHREE, AKI [IHEEAGIMELackFEES
(P<0.05); #HIRTFAKI 183, AKI [IHREEARFIIIELackEE
=(P<0.05), M&E2,

2.5 MELackFELEBEERRRGEEAKTERER
xM ZKendall’ s tau-bHExXMNH, ERETARAIME
LackESOEREERREREEAKITERELAEZERAX
(r=0.463, P<0.001),

2.6 MFLacKkFNLEBREERAFEEANRZENTN
S UOHREERAZERBAKIZERBRARSEE
(1=AKI, 0=3EAKI), MIMELackE/ERIRITE, LEIROC
HZE (WE1L), ERER, MELac/kKFFMOATRES A
BERGBAKIZEMAUCS0.7, B—ENFTUNNE, &R3.

R2 FRAKIEERERFMAELacKkF LB (mmol/L)

Lac

il %
AKI | #8 35
AKI TT3A 22
AKI TITHA 15
F(&

PlE

4.72£1.96
6.27+2.43°
8.37*1.62%
16.884
<0.001

i SAKI T HBEEE:, °P<0.05; SAKI ILEAEEER, °P<0.05,

- 79



FOERARE 2025598 5$32% £ 9 1 251944

80 -

&1 2AIMKEELLR
biif=| AKIZ(n72) JFAKIZA(n152)  t/x?/Zf& P{E
51[n(%)]
% 50(69.44) 104(68.42) x2=0.024 0.877
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