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Abstract

Objective: To explore the correlation between early lactate clearance rate and 28-day all-cause mor-
tality in patients with septic shock admitted to the Intensive Care Unit (ICU) of the Sixth Affiliated
Hospital of Xinjiang Medical University, so as to provide a reference for clinical evaluation of pa-
tients’ prognosis and optimization of treatment strategies. Methods: The clinical data of patients
with septic shock admitted to the ICU of the Sixth Affiliated Hospital of Xinjiang Medical University
from January 2022 to January 2026 were retrospectively collected. Study subjects were screened
according to the Sepsis-3 definition, and patients who did not meet the inclusion criteria, had miss-
ing clinical data or failed follow-up were excluded. General information, vital signs on admission,
laboratory examination indicators (lactate levels on admission and 6 hours after admission, blood
routine, liver and kidney function, coagulation function, etc.), underlying diseases, infection sites,
treatment measures and 28-day survival status of the patients were collected. The early (6-hour)
lactate clearance rate was calculated. Patients were divided into a high lactate clearance rate group
(2median) and a low lactate clearance rate group (<median) according to the median lactate clear-
ance rate. The clinical characteristics and 28-day all-cause mortality were compared between the
two groups. Kaplan-Meier method was used to draw survival curves, and Log-rank test was used to
compare survival differences between the two groups. Univariate and multivariate Logistic regres-
sion analyses were used to explore the influencing factors of 28-day all-cause mortality in patients
with septic shock, with a focus on analyzing the correlation between early lactate clearance rate and
28-day all-cause mortality. Results: A total of 82 patients with septic shock were included, including
48 males (58.5%) and 34 females (41.5%), with an average age of (62.1 + 15.9) years. The median
early lactate clearance rate was 26.8%, including 41 cases (50.0%) in the high lactate clearance rate
group and 41 cases (50.0%) in the low lactate clearance rate group. The 28-day all-cause mortality
in the low lactate clearance rate group (46.3%) was significantly higher than that in the high lactate
clearance rate group (24.4%), with a statistically significant difference (P < 0.05). Kaplan-Meier sur-
vival analysis showed that the 28-day survival rate in the high lactate clearance rate group was signif-
icantly higher than that in the low lactate clearance rate group (Log-rank x2 = 8.925, P < 0.01). Uni-
variate analysis showed that age, APACHEII score, SOFA score, lactate level on admission, early lactate
clearance rate, duration of septic shock, duration of mechanical ventilation, and whether complicated
with multiple organ dysfunction syndrome (MODS) were correlated with 28-day all-cause mortality
in patients with septic shock (all P < 0.05). Multivariate Logistic regression analysis showed that
decreased early lactate clearance rate (OR = 0.951, 95% CI: 0.926~0.977, P < 0.001), increased
APACHEII score (OR = 1.102, 95% CI: 1.056~1.150, P < 0.001), and complicated with MODS (OR =
3.208,95% CI: 1.672~6.156, P < 0.001) were independent risk factors for 28-day all-cause mortality

DOI: 10.12677/acm.2026.1641773 5009 Il A 2= 27 ik


https://doi.org/10.12677/acm.2026.1641773

FHER « FHERT, LHEKSR « W LR

in patients with septic shock. Conclusion: Among patients with septic shock admitted to the ICU of
the Sixth Affiliated Hospital of Xinjiang Medical University, early lactate clearance rate is closely
correlated with 28-day all-cause mortality. Decreased early lactate clearance rate indicates poor
prognosis of patients, which can be used as an important clinical indicator to evaluate the short-
term prognosis of patients with septic shock and guide clinical optimization of resuscitation treat-
ment strategies.
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1. 3]

R AE K 7 (Septic Shock) & MCERAE IO/ BB, € SONBRHL S A M fe S A it 28 B DU RERRDS PR
PR IIEI . AN LA R, Lo B AR LA D 4 B SORE SN RAE L AP R RS S 2 SR
AT FEZ A E IR E(MODS), 2 HAEEE ERHICU)BF L EE R 2 —[1][2]. #agtit, 2Bk
JREERE AR T R 1 28 R AP IEZ =ik 30%~50%, ™ H P B A 224, AR BRI R G RITE it
H[3][4]. ARRMMAERW ML Y, EEFI T MELBAK T 4R 0.5~1.6 mmol/L, AHL{A I
AR . SR, FLRRA U 2 M ER A, SBUILTEFLBK T T E[5] [6]. MREFIER 0T B35 H A
W LR T e, HLFLER /KT TH s R S5 50 1™ R P e FUm 5 DIAH 2R [ 7] 8] ST FL IR B 5 A Bk
PAREESCE R A DI RE R I E 2L ahs, AT BhA PG BE R 2L SR T O, HIRRME 232
sz PIEAL[3]. 2016 FIRBUKERAEIZZN(SSOFRFI R, R FLIR /KT 13 A AR DU HCERAE AR 5 o PLIR L AE
BELITTR AR, SCEASUREEE9][10]. HAT, RTARE ICU MEER e B8 LI ALIRIE R R
5 28 RAPIRIEFARNERIT T AR WARIE . PRI, AHEFCIE I RO 7> A A Be ICU Wi I REEAE R
o BE IR TR, PR ARSI FR S 28 RAEFIRIERFM KM, AR S BUs . UMk
IR T g SR AL A KA -

2. EREF*E
2.1. HARIMNHR

[l CAE 2022 4F 1 A& 2026 4 1 A HHRIHTEREERLR 8 /S M@ ERBE ICU Y 1 ik 3 AR v 28
Ho MNIRHE: (1) FF4 Sepsis-3 MREERER SIS WIksUE[S]: AA7E IR YLIEYS, fE R 8 B hRekans, H&
e RAR R T3 JE AT TG PR 25 R FI BBk > 65 mmHg, [FIR MG FLERKF >2 mmol/L; (2) 4F
% =18 % (3) ABi/a#ZiaIkEEEMRIGYT, HIRIKRERIERE: @) BB ABLE 28 K, i
TERE . HEBRARAE: (1) ARl AT WRIRA @ AEAFER Al <24 h); (2) &I M™EFEDIResEs. %
PENRI NG A Bt I D) RE R AG SR SE R, R FLER AU A TS FIWT s (3) PR BEORMER 2 (i 2R N B B B
6 h ALK T BEVIE BEARE): (4) Bk, HBisbE v RN (5) FLERTH i thAERR B e R 2 5
ERIZLEsh . Zisem. FF ).

Tk
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2.2. ARFZE

2.2.1. BRIE

AL B R T P ARG, MR E LUR IR TR (1) — Bkl PREal. 6. Rk, WO Pl
S5 () B E . IR WO 12 EBLZEME R (COPD). 18 B ThEEAESE; (3) ABE
WG R IR AR : AR IE(RER . O IR, PEEhKE) . Sk A T 518 M BER S T
(APACHEID). 75 2% 5 31T f(SOFA)F4r: (4) SRR EM A fabr: ABLH ZAPBL 6 h I FLER K F
FIA T H(WBC). s PRI EL I (NEUT %) 1408 (A (Hb) /MR $(PLT). M LEF(Ser). JRER
(BUN). AN ZEBFALT). BEHAMAST) BEMEERN E(PT). #5438 5 MG B EI(APTT); (5)
YL SAB R BRYERALOMEE . . WIR RS, MRS, s R, (6) RITHEi: Y@=
BFE)S VS P25 P (A AR A UG (7) TUETERS: ARG 28 RAERE
(FIGFETY), AL 28 K AAET: B HH 7 BN B S el

2.2.2. RERFLESBMRRIMTE

HIAFLEE bR SUCAANBE 6 h WHLERZK T R BRIERE 5B LBRK I tE, iHREARN: &
HHFLIRIE R 2 (%) = (N BERT ALER K — ABE 6 h FLERZKF)/ A B ALERKF < 100%. ARHEZIN 835 H 14
FLERIEBR RO E, K B 40 N s FLIRTE bR R A (= 7 B0 AV LR T Bk R 2 (< A1 2 -

223. BTTHR

A N B3 450 2021 AR SSC IRERIEM 12 T fa ez Ry r (1], BFE: FIRBEEIRE
e S AT, BRI IAR, BN PRIEEKE > 65 mmHg. JRE > 0.5 mlkg hl); SRR
PUREZGPIONRE 1 h WJash, HREE M 7% K 25 BRI 45 R B DT B 259); 06 I3 FH 0f 8 Vs 1 24 9 (2 F
B ERRE ORI, AR IR LR R ) AUOE SRR IR IR R, SR A Bl R s E
) BEIFRSCRE. SEIIREORYT . A IR K FR T BRI 17 25 L S X E SCHRRIR YT 12] 6

2.3. G FEAE

KA SPSS 26.0 ST AR TEHE i THEBERFF S ESSME DI + R )RR, H
6] L ECR ML REAS ¢ A5G ARF G IR/ & DU A8 (DY 2 A7 3T EE) [M(QL, Q3)]15E 7w,  AHIAIELECK:
F Mann-Whitney U 56 . 15088 LAGIE(F 20 EL) [n (%), IR ELECR T 2 #5368 Fisher AU R
%o KH Kaplan-Meier 722l I 2H 885 (1) 28 RAAFMIZE, Log-rank fde U WA A E R . RPN E
Logistic [ 4 47 i 16 I B30 R v 38 28 RARIRIEZR A RN 2, R E M P < 0.05 K =GN
ANZFF Logistic [F[H4 87, #RITMALERER. L P<0.05 NEFALIFE L.

3. &%
3.1. ARIR—RIER

AHIEFEIL TR R EEREAR b S8 105 9], FERR IR TR R 13 i, & I ™ B BRI 7 . BE U7 2RI
3, FAGAN 82 B . Horh BME 48 H1(58.5%), Lot 34 11(41.5%); ikt 18~88 %, ~F14(62.1+15.9)
% FERNER: LR 34 B(41.5%), PRI 29 #1(35.4%), 0 19 $1(23.2%), COPD 14 #1(17.1%),
MBIk ThRE A4 8 191(9.8%); JULTIAL: vl yL 38 1(46.3%), MY 23 151(28.0%), AR £ Gk
12 511(14.6%), MLFTEGE 5 51(6.1%), FARFALEGL 4 611(4.9%); 1MEFERHME 22 41(26.8%), FA &4 K
PERR 16 411(72.7%), FENRGIRAE. MR CHEME, FEZKATERE 6 41(27.3%), FENHEEREE .
BERKA[1] [4]-
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AN NPl APACHEI v73-F15(22.4 + 6.9)5), SOFA VF4F35(9.5 = 3.3)7r; ARt FLER/KF
F34(5.7 +2.4) mmol/L, APz 6 h FLER/K-F15(4.0 + 2.2) mmol/L, FIHFLERIEFRF115(28.1 + 15.8)%,
HALECR 26.8% o AR T HH A ECHE 38 4 R s FLERTE R 2 41.(>26.8%) 41 B FIER FLIR I i 3 24H(<26.8%) 41 14l .

3.2. AHEBEIRKRIFELLE

e FLIRIG B e 2H B AR FLRRVG B e 2H RSB AE 1)« DR S WROOA 2 o A o B R At (o L+ W PR
s )R R B R, ZE R TGt R (P $5>0.05). (RFLERIE R R 4L ABii APACHEIL 143+
SOFA PF43+ NBeid FLBR /K i 2 v T AL RIS B 30 28, HUBMOE U 1) i 8 s vk 24 P 6 P I T . 25 K T
FFLERIERR A, A JF MODS el &2 Tl RIS R R A, ZRIA AR (P 1<0.05). M4LE
BRGSO, MEFRIAVER . AR TP RSEITIILEL, ZREGIHERE (P ¥1>0.05). AAEIE 1.

Table 1. Comparison of clinical characteristics between the two groups of patients

1. RAREIRRFFELLE

Wk FANE AL AR gt P i
PR, %) 72=0.128 0.721
i 24 (58.5) 24 (58.5) -
gogis 17 (41.5) 17 (41.5) -
W, x£5) 613+16.3 62.9+15.6 t=0.452 0.652
FERIRIR (B, %)
o IR 17 (41.5) 17 (41.5) %2 =10.000 1.000
S 14 (34.1) 15 (36.6) 72 =0.068 0.794
RV 9 (22.0) 10 (24.4) 22 =10.082 0.775
COPD 7(17.1) 7(17.1) 22 =10.000 1.000
APACHEII YF43(4, x £5) 202+ 6.6 246+68 t=3.015 0.004
SOFA W53 (73 x£5) 8.1+3.1 10.9+3.2 t=13.892 <0.001
BRI FL R K ~F-(mmol/L, x £ s) 51+£22 6.3+24 t=2.287 0.025
AFBE 6 h FLER K F-(mmol/L, x + s) 32+18 48+23 t=3.456 0.001
FIAABRIERR (%, x £ 5) 38.5+12.6 17.8+10.3 t=7.892 <0.001
B U TA)(d, x £ 5) 52+2.1 78+2.5 t=4.987 <0.001
ML E LA FH IS ] (d, x + 5) 48+19 72423 t=4.562 <0.001
# 3 MODS (%, %) 11 (26.8) 23 (56.1) 2 =1528 0.006
M EEFRFAYEB], %) 10 (24.4) 12 (29.3) 22 =0.289 0.591

3.3. FMAEE 28 R2AREERLER

82 Wk E iR vr 3 28 RAPRILER N 35.4% (29/82). H A EFLIRIGRFRA 28 KHNFET: 10 1,
JRALE N 24.4% (10/41); (RFLERIERR R 28 RINFET: 19 B, JRIEFR N 46.3% (19/41). (KFLERIE KA
28 RAERFILE B E RS T EARIGHRRA, ZRELE (P =4.895P=0.027). Kaplan-Meier 47
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IHTRIR, MALIRIERRAE R 28 RAFREE S TIRARBEREAL, MxEFMLERAGSRIFEX
(Log-rank y* =8.925, P <0.01),

3.4. REERZRE 28 REEARAEENRWERS

3.4.1. A Logistic EIJF 47

DA ERE AR 70 £ 3 28 KAWL F AR REGET: = 1, 7495 = 0), LUER. 5. APACHEI ¥
55~ SOFA V145 AR FLER/KF « F I FLERIE FR 2R« B GRE A « ATUMGE R[] oI55 475 1 2 420 48 R B[]
A I MODS & 8 HAR &, #HATHKEK Logistic BIAMT. 4R B/, . APACHEI ¥4, SOFA
P ABE LR ARG BR A . AR e RE SR (8] HLMGE SN ] 2755 JF MODS 5ik
BEREAR b R 28 RADRALZA (P $9<0.05). P B, FERRGR . YA, M35 FRRH It 2 55 A
# 5 28 RAEPFRALARICH AR (P 5>0.05). BARHZ 2,

Table 2. Univariate logistic regression analysis

3% 2. BAZE Logistic Y30 #7

A IS OR & 95% E A5 X [A](CT) P{H
FR(Z) 1.027 1.002~1.053 0.031
APACHEII ¥F43(4)) 1.114 1.068~1.161 <0.001
SOFA 1¥43(77) 1.151 1.088~1.218 <0.001
BB FLEE 7K F-(mmol/L) 1.325 1.183~1.482 <0.001
FHAZLBRIE B (%) 0.947 0.922~0.973 <0.001
TG AR B0 R B2 1) (d) 1.086 1.030~1.144 0.003
HUbE S )(d) 1.064 1.020~1.110 0.005
HIFMODS (& =1, &5 =0) 3.521 1.865~6.642 <0.001
RIS =1, &£ =0) 1.023 0.478~2.187 0.955
AILEGE =1, & =0) 0.987 0.462~2.107 0.974
WERBGE =1, 5 =0) 1.125 0.528~2.400 0.768
MIFFEBAPEGR =1, & =0) 1.289 0.536~3.103 0.745

3.4.2. ZEE Logistic BIJA 4T

KRR E P P < 0.05 (1 8 MAKKR(EER . APACHEIL ¥4, SOFA 4. APl FLER KT
FIAFLRRISE B | YRR SRR [R] L HUARGE U ] L 275 & 9F MODS)PIA Z F & Logistic [5H5347,
HE— B IR AR IR 70 BB 28 R A IR AL R M fE G R 2

SR EIR, BHIHARRFERE, FIHALRIEREREIC. APACHEIL iF43 . &I MODS =2k
REVR T8 H 28 4 IR AL R I AT fE 6 [R5 (P $41<0.001). b, FIIFLERIE R R ATH 5 1%, B3 28 K
4 R AL () KUK BRAG 4.9% (OR =0.951, 95% CI: 0.926~0.977); APACHEII ¥ 8T+ 1 2y, Hid 28 K
4= DR FE R I RS 1 10.2% (OR = 1.102, 95% CI: 1.056~1.150); £3f MODS ()&%, HH 28 R4 KL
RIS A 9 MODS B 1) 3.208 f(OR =3.208, 95% CI: 1.672~6.156). 4% SOFA 143, ARkt
FUERKT SRR S dE 2RI 8] HUBRGE U (R S5 R 3R E N Z R R B 752, S HOOFdRE 28 R4
D193 BE. 26 [ ST 5 DR 2R (P 351>0.05) 0 LR L2 3.
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Table 3. Multivariate logistic regression analysis

5 3. ZEE Logistic EYAN

FALISES OR 1 95%E A5 X [A](CT) P A
FLHAFLIRTE PR 2E(%) 0.951 0.926~0.977 <0.001
APACHEII {F43(47) 1.102 1.056~1.150 <0.001

A4 MODS (2 =1, & =0) 3.208 1.672~6.156 <0.001

() 1.018 0.991~1.046 0.189

SOFA P43 (457) 1.052 0.985~1.124 0.126
B L 7K F-(mmol/L) 1.105 0.968~1.261 0.157
JR G PR SRR ELIT [ (d) 1.042 0.983~1.105 0.163
HUIE <[] (d) 1.031 0.985~1.079 0.182

E: ZIHZE Logistic WA MK AZB [E A3, HEAFRHE a=0.05, ZIFR#E a=0.10; ORE >1 R ZEE NG
&K, ORMH <1 #RiZFNENFTHRE.

4. g

AHIE T3 B A O R B BA SRR 7T, AT T SRR AR S S IR R BE ICU ISR 1 82 Il ik BEAE A&
S FIH 6 h LRRIEFRFE S 28 RADIRIERMARICH:, IR 7 5L BRIE B 3 PRAC 2 IR RE IR v
FHBET RS GRS N R, [RIFHIESE APACHEIL W20 7 &1 & 9F MODS A H ML T fa kK2, Al
IRIPAG I EEREAR S B E TS PRAG ISR TRIE 9T SRS R A 1 B O S BRAR AR

JHR B3R T R A Lo B AR AL D IR G5 ) 4 B SORE IR N 3R L TIE PR B A A S VIR HEE, T 2L
BB AN TCSE AR 2=, KPR Ak B 1 I WA S AR B SRR, 2 VP Al R B AR e
I 17 T R P 1) B AR AR FRAR[13] [14]. 1B AR IMTE FLER K FYEFETE 0.5~1.6 mmol/L, A5 &
BB AR T K IR (5.7 £ 2.4) mmol/L, RFE & T IEH M, HALTLIRIE MR RN FLERKT(6.3
+2.4) mmol/L & & T R ARG FA, HWAMREIL 8 IS 7 ILREA KT 5 MERRER 70 1
7 E R A IEA et —— ALK TR, SR B A SURIEE SE ARSI 5, WA I R .

5B ALK AL, FIALERIE MR A A A IR bR, 5 Ae % 0 R LI R 52 TR IR T AL
R GEE SR E L, FIRRMME O3 2 2 T FIESE . 2016 KR #3012 31(SSC) T8 FE B A4 L
PR 7K TR A A1 A MR 2 e FLIR UORE SR8 I IRRYT HAS, T 6 h FLIRTEFR 2 IE R FLRI/K- T3 L
B EAWARI15][16]. AT RN B FIAALBRIERRZF AN 26.8%, LA/ H G R I, (KALRIE
BRI 28 KIFILH(46.3%) 03 T FLIRIE PR % 41(24.4%), Kaplan-Meier 417 50 Br tH5 R i FLERTE BR
RPBH 28 REGFFREE TR, X451l —BI0E T F I FLER IS bR 250 BRI v 28 25 56 W T 1) 7
FIE . AHE AR FLRRTE B 2 416 9 MODS LLfilik 56.1%, W3& & T mfLERIE R 241 26.8%, iF
ST RFLERTE R R 5 MODS KA B2 LB 17].

AR ZE DT R, F#. APACHEI ¥4, SOFA #4355 8 Tt br 5 IR EEN 70 B 3% 28 KR
TERMIG, M2 FEZE Logistic [VAHT#E— Dk B IFLIR TG R 2 K. APACHEI Wy Fta. &9
MODS MMz R R 3R, X —4E R ARG EEIGRE L. Hr, FIHARISE RS R R, &
1% BRI ATl 3 28 RIET R FFAK 4.9%, $ERiZFatn A 52 HAh VR A2 N R m, TR PPl Ik B AR o
BF TS R RETRPR: APACHENL PEAME NS SR SRR 1B VEAS TR, HoPn Tt m R Wb B Ak
PRS2, RE R IEE, ST AHRNIE N, SIEARINE—2G MODS E N REERE IR 2 (1™
HIPRAE, HRABWEREZH/EIREA IR0, BEMNERETHE, & SBUEET B
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Z—[18][19], AWFFCIESLH AT {535 28 RILT:RBHE T 3.208 %, TR 1 FBG FIV6TT MODS 7EiK
BEREAR S 1297 o ) BB

AHRFE K, NBEh FLER KR BN = A h SIS G, EAREANZ R KRBT, $&R3)
A5 11 LIRS R 26 LU B — (%) LR BL Al 7K P B R A S LR B R o A I TS 1 Ol e X — S5 1R NI IR 12T
PRpt T EEEIR: IR IE MR AR e 3 iR T i R b, A RASGE B ) FLER AL lE, 3
B ENARKFAA, THEFRRIERRZ, UL R IR I500 7 RO, SO 8697 7 201 [21]. tE4E,
AHFFEF R R PR S SRR SR I IR B R S R bR S R 28 KIS LI
FHRAE, X —E5 RS0 FiAAAE 2 R, HEN AT R 5 AW TR OBt IT . FEAREA RAOE, ] Re
AN BEIEZ T 2021 bt SSC faF MG MM EERER w1297, BRI 5 B IR s m B — e R BE AR
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