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[BE )] BH e IRIEAH 11 (sepsis-associated liver injury, SALI) AYRHAETESE
KR, MR REIRBARR T ES% . ik S 2020 4F 3 H & 2023 4F 4 H i EFR
KA E H NS N R EREEAE NP %E (intensive care unit, ICU ) WA MEERIE B UG RGT R, 1%
BRI 22 A4 AR R e e BB 8 0 A PR 05 2 R OC FR G L, SR AR B Fn 2735 B logistic (RT3
Mrok#RT SALL fYfaks &, L2 #E TAERHE (receiver operating characteristic, ROC ) £
fhifE R X SALL 9 TINAcRE , IR AR AN E AT A 50T . R 76 530 BFF & 48
Hh, A 403 BIERERIIA . 159 GIATFATIRGE, 244 BIOCHHRG, AFRGIN R RN 39.45%, £
At Logistic MR, MVEHTHS A FLERFIZLER I 2082 SALI iasr faks M2, ROC i
LN, B—Febrxt SALL ¥ —E MBNE, Mg Tl hmAgEe (AUC : 0.752,
95%CI ; 0.703~0.801 ). FL M2 (AUC : 0.679, 95%CI : 0.627~0.732). FL M2 i & M ( AUC : 0.664,
95%CI : 0.611~0.718 ), FLER / AT A LL(H (lactate/prealbumin ratio, L/P) FISLERIEES / 7158
FUAE TR SALI A4 ith 28 F AR5 501 4 0.808 (95%CI : 0.766~0.850 ) F10.795 (95%CI : 0.750~0.840 ),
Hoh L/P F SALL f3k g et WAL R, L/P = 023 AUMKiEIE B A IHG R AR B Em T
L/P<0.23 41, [AlAF @A 3 S8 M ERR DU T o) 1L, IR MR R B e T et A R G s, 22 539
BEHITERE N (¥ P<0.05), &t L/P & SALI RS AR F 2, X F g L/P = 0.23 ke
SERRF, NOZEGFR R A

(SRR ] Masie P 5 el &R ; At & FURR 5 FLRRI ARG
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[ Abstract ] Objective To identify early potential risk factors for sepsis-associated liver injury
and to provide a reference for early clinical identification and intervention. Methods The clinical data
of septic patients admitted to the intensive care unit (ICU) in the Affiliated Changzhou No. 2 People's
Hospital of Nanjing Medical University from March 2020 to April 2023 were retrospectively analyzed.
Patients with sepsis were categorized into the liver injury group and the non-liver injury group according
to whether liver injury occurred or not, univariate and multivariate logistic regression analyses were used
to explore the risk factors for SALI, receiver operating characteristic (ROC) curve analysis was used
to assess its predictive effect for SALI, and performed subgroup analyses basing on the cut-off point.
Results Among 530 eligible patients, 403 patients were included. The incidence of liver injury was

39.45% in 159 cases with liver injury and 244 cases without liver injury. Multivariate logistic regression
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analysis showed that serum prealbumin, lactate and lactate dehydrogenase were independent risk factors
for SALI. ROC curve analysis showed that all single indicators had some predictive value for SALI, the
area under the curve was prealbumin (AUC: 0.752, 95%CI: 0.703-0.801), lactate (AUC: 0.679, 95%CI:
0.627-0.732), lactate dehydrogenase (AUC: 0.664, 95%CI: 0.611-0.718), respectively, The AUC for
predicting SALI by lactate/prealbumin ratio (L/P) and lactate dehydrogenase/prealbumin ratio were 0.808
(95%CI: 0.766-0.850) and 0.795 (95%CI: 0.750-0.840), respectively, with the best efficacy of L/P in
predicting SALI. Subgroup analyses showed that the incidence of liver injury was significantly higher
in septic patients with L/P >0.23 than that in septic patients with L/P <0.23, at the same time, the acute
physiology and chronic health evaluation II score, shock probability, and hospital mortality rate also
increased accordingly, the differences were all statistically significant (all P < 0.001). Conclusions L/
P is early independent risk factor of SALI, for sepsis patients with L/P>0.23 should be alerted to the

development of liver injuryis.
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JHe B AE S — e s IR A ) B L R s | 1
B RIEZTLLEEAE, B— A E B 2R R
&, 5ICMEEIE B E L, MREEIE R A7 E
Sk H B )P [ ORI P R g HE R N
WEAE I NARA: Py b e AU M B E S, A
(U =AM R 2, R MGEEAE R R
ik A S I s I B E 2 — o PSR,
JHe s AT 5 | S ) S 40 02 22 4 B T e I i X 2l ST fes
BR3P, T R A ol vl 11 e A R 1
FEAR A 54%~68%""" . T HREEAE A L4147
( sepsis-associated liver injury, SALI ) )& R tL il 5
LR, REQRITRCARINE, HENGR L5 7T
AR N TS, ol T8 ST A 20T 28k
A I I 40 % (total bilirubin, TBIL )
BN & R ¥ & ¢ (alanine transaminase, ALT ) 1
JnaT L2 W SALI™Y, {H iy T AE A0 A B e A 2
HEABSRMAZ AR Y], XL E T4
) AR BT AR RREEIE R . I, A 02X
Il PR SE B0 = AR b AT, DAl BBU% . 1A
IR s bR, TR SR 5] SALL,

1 #BRERE
1.1 HARK

[ EPE S BT 2020 4F 3 J %2 2023 4F 4 7 FAE M
%= (intensive care unit, ICU ) 4 MEEAE B2 & 1Y
SR RE, AR EBE R 2R AE ICU, W H A HE
—IRAME ICU MG IR R AAPRE « 755 M
SiE 3.0 L WikRiE " ICU A Behst1a] = 4 d. HEBRARE
SR . R . IREESS A | Rt
K. OFREAL . 2R DL R i = SRR R S =
ZEIL RS R T BB B 51 2 it [2023]
KY116-01 ),

1.2 44

HREAE e ] e i e £ B = A R AR 0T, 4%
WRFEIE f A 0 M I gl A eI 4 . It e
Xk TBIL = 34.1 wmol/L A1 (8 )ALT = 80 UL,
1.3 WZiEFR

WS BB WA BORE, AR AERS . M.
MRS FET R AR L (EInE . BRI . O
IREAR 2., MAERGEW . W RGP, K
TIEMER AT IR 4 ), Stk A M 518 P (g
KRR BE 4> 1T (acute physiology and chronic health
evaluation II, APACHE 1T ), IK%HER ., HLHES
BFa] . ICU fEBERTTH] . BRI R fe b, S0k
EFR A 1CU J5 25— Ui Fh i £E
1.4 SitERE

fili ] SPSS 22.0 AR AL BREHE . 456 IES 5 Hi
FTHE OB AL « ARmE2ESROR, PRALE) LR
FHARSTREAS ¢ K50 5 AAFE IEA A0 i 5Ok
AR (DY) [M(Q,05)] F27n, PRI HEER
FKHHES BB R . THETORER R R . 25
A BRI I 2 A8 i Logistic [B]H 43 #1387 SALI
ek R ZE . S TP faR X SALL Ay Fi 2%
AE, 21l ROC #iZk, IR mAEAIB E#EFT V.20
G38T. LA P<0.05 WERAGIEE L,

2 #R

2.1 ANOSGitFEM—ER

FE 530 B4 A R A R, A 2R
g (13 6), JHNEME (6 ). MRS A (35
%), REEPEFR (746]). e (11 61). 249
PERF (7 491)) LUKk 2 SERE RSB = 4558 (48
) BEREWHEBR, FIT 403 & BEA L. BF
10 BB T RS R 74 (67, 83) %, TolF#
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15 F & 1 v L BRI Ry 75 (663, 82.8) %, 7E
JF L MRl , KREHREHE P M
(68.55% vs. 61.89% ). JH-451 111 1) & A= F hy 39.45%
(159/403 ). 403 F8 25 () TICU A3 B b ] i 57 55
14 (8, 18) d, TAFIEE N 11 (7, 16) d
(P=0.001), JFFH 473 & 0 BEsET- % 54.71%
(87/159), Bl W @m T JCHF 41t & & 1Y 25.40%
(62/244) (P<0.001 ). SEAFBAIMELE, FHG
4 ABEE; APACHE T 43 R v A5 25 1] 58 345 i,
HLAHGE < E] o B B K (3 P<0.001 ), TEARSS
PR RS R s AR e T 22 RIS
B (¥ P>0.05), W& 1.
2.2 EWEIRRSH

JiF 4% 15 40 C )2 i & 11 ( C-reactive protein,
CRP). R %5 % Jil (procalcitonin, PCT ), 3 Ifil
/N AR TR (mean platelet volume, MPV ), % Iil. fiff
J& B} 5] ( prothrombin time, PT ), br A e 1L b
{H (international normalized ratio, INR ). 15 1k #B
o3 8 1ML 7% W B 18] (activated partial thromboplastin
time, APTT ), ZLM& i & B (lactic dehydrogenase,
LDH ). WLERE ( creatine kinase, CK ). JULER LT -
[7] T.7# ( creatine kinase isoenzyme, CK-MB ) Fl1%,
f& (lactate, Lac ) 4% JC JFF 41 105 41 B & 384 v, i
M # [ (albumin, ALB ). Hij F #5 1 ( prealbumin,
PA ). & fH[# B (total cholesterol, TC ), #M A& C3
( complement C3, C3 ) FIfMA& C4 ( complement C4,
C4) M TR I 4L W B AL, 2R3 50T
R (3 P<0.05), W 2.

2.3 SALI B EZEMNZEE Logistic ElJA5r 47

PR E TP 22 58 G iR,
#% CRP. PCT. MPV. PT. INR. APTT. ALB,
PA. LDH. CK. CK-MB, TC. C3. C4. Lac
fEN B, UG AhHAZS, REZEE
logistic [71 343 #7, 7~ PA AKX, Lac Fil LDH 3%
e SALI ST s el Z&R (3 P<0.05). WL 3.
2.4 SALl Bk EZER ROC HZ& 5

PA. Lac Al LDH Uil SALI i) ROC £k T 1A
L (AUC) 423514 0.752 (95%CI : 0.703~0.801 ).
0.679 (95%CI : 0.627~0.732) #1 0.664 (95%CI :
0.611~0.718 ), L/P 1 H/P ] AUC 43 % & 0.808
(95%CI:0.766~0.850 ).0.795( 95%CI:0.750~0.840 ).
PA WS Jy 8.56 mg/dL, T SALI FlHRk
FE R 64.2%, FESE N 73.8%, Lac 7£ 1.85 mmol/
L =% LDH 7£ 284.5 U/L i i ] SALI f £ 8% & 4
W R 79.2% 1 69.2%, Tl SALI A4 45 5 B 43 %)
H 50.0% A1 60.2%. L/P HcAE# W {H } 0.23, i
M SALI Y 50U Ky 78.0%, 47 5 ¥y 72.5%. H/
P B B A AT (A 32.16, TR SALI Ay U B
76.7%, FE5E R 70.5%. L/P ) AUC & T HABIT
fal$ghr ( P<0.001 ), il SALI fcRE R A% ( UL 1,
#4),
2.5 RiELUP MSEHNEHRITITASS T

HRAE L/P B Fe A AR T, K 403 1] ik 53 4E A2
Fr AW, 450 WoR L/P = 0.23 4H ik 75 0E R
BB 00 A A 0 25 T L/P<0.23 41 (64.92%
vs. 16.51% ), [al Bf L/P = 0.23 4 i 55 4 & # 1Y

R AR A A DG — R

Table 1 Demographic and general information of patients with sepsis

H5hw JIFHGZE (n=159) TEIFHG2H (n=244) 11Z 18 PAf
iy (%) " 74.0 (67.0,83.0) 75.0(66.3, 82.8 ) -0.444 0.657
P51 °

Bk 109 (68.55) 151(61.89) 1.870 0.171

el 50 (31.45) 93 (38.11) 1.870 0.171
WA 47 (29.56) 55 (22.54) 2.509 0.113
g 25 (15.72) 35 (14.34) 0.144 0.704
FEREER L

fR Il 102 (64.15) 157 (64.34) 0.045 0.832

BEIRSS 62 (38.99) 99 (40.57) 0.100 0.752

DYJREAR A 24 (15.09) 39 (15.98) 0.058 0.810

P2 RGLPIR 66 (41.51) 116 (47.54) 1.414 0.234

I 2R G50 32 (20.13) 50 (20.49) 0.008 0.929

KR G s 7 (4.40) 21 (8.61) 2.632 0.105

B4 17 (10.69) 35 (14.34) 1.143 0.285
APACHE IT (43)* 24.0 (18.0,30.0) 20.0 (16.0,25.0) -4.416 <0.001
R ® 124 (77.99) 131 (53.69) 24.460 <0.001
HLE A (d) ° 11.0 (6.0,16.0) 7.0 (0,13.0) -4.708 <0.001
ICU {EBzrtE (d) * 14.0 (8.0,18.0) 11.0 (7.0,16.0) -3.260 0.001
i 87 (54.71) 62 (25.40) 35.483 <0.001

E : APACHE T Ry Vib g S Y RER LIPSy, ICU NEAEMY S A M (0,0:), "N (i, %)
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Table 2 Comparison of laboratory indices in patients with sepsis

E1:2) B (n=159) TR (n=244) 11Z {8 Pl

WBC( x 10°/L)* 11.82 (8.31, 15.14) 12.57 (8.84, 16.82) -1.915 0.056
N(%)* 0.89 (0.82, 0.92) 0.87 (0.81, 0.92) 1571 0.116
CRP(mg/L)" 108.28 (54.51, 177.37) 67.83 (24.68, 135.38) -4.244 <0.001
PCT(ng/mL)" 2.67 (0.60, 13.94) 1.04 (0.27, 3.86) -4.674 <0.001
Pa0, (KPa)' 12.9 (9.5, 16.9) 13.0 (9.7, 17.7) -0.826 0.409
PaCO, (KPa)* 52(4.5,6.1) 5.6 (4.7,6.5) -1.645 0.100
PLT( x 10°/L)" 183 (110, 244) 189 (141, 264) -1.596 0.110
MPV(fL)" 11.0 (10.1, 11.9) 10.7 (9.9, 11.6) -2.186 0.029
PT(s)" 14.7 (13.1, 16.2) 13.1 (124, 14.2) -6.556 <0.001
INR * 1.31 (1.16, 1.44) 1.16 (1.09, 1.26) -6.645 <0.001
APTT(s)" 31.20 (28.30, 36.10) 29.30 (26.82, 33.27) -4.129 <0.001
FIB(g/L)’ 4.85(3.51, 6.61) 4.67 (3.70, 5.81) -0.888 0.375
ALB(g/L)b 28.76 + 6.20 31.07+5.78 -3.813 <0.001
PA(mg/dL)" 6.70 (3.70, 11.20) 12.60 (8.04, 16.66) -8.541 <0.001
AKP(U/L)" 86.0 (66.0, 128.0) 88.0 (68.0, 116.7) -0.193 0.847
v -GGT(U/L)' 34.0 (21.0, 78.1) 31.0 (20.0, 53.7) -1.468 0.142
LDH(U/L)* 331.5(252.1, 513.1) 252.4 (196.3, 372.8) -5.580 <0.001
CK(U/L)" 148.0 (60.0, 447.0) 83.0 (39.0, 252.5) -3.539 <0.001
CK-MB(U/LY’ 11.90 (6.90, 21.10) 9.95 (5.12, 18.00) 2.158 0.031

BUN(mmol/L)" 11.9 (8.3, 18.8) 10.6 (7.32, 16.6) -1.379 0.168
SCr(umol/L)" 113.1 (72.6, 172.9) 94.3 (62.1, 165.95) -1.735 0.083
TC(mmol/L)" 2.66 (2.02, 3.59) 3.07 (2.45, 3.81) -3.776 <0.001
TG(mmol/Ly* 1.09 (0.73, 1.56) 1.17 (0.82, 1.58) 1274 0.203
P(mmol/L)" 1.19 (0.97, 1.51) 1.225 (0.99, 1.59) -0.578 0.563
C3(g/L)* 0.827 +£0.272 0.982 + 0.246 -5.891 <0.001
C4(g/L)"* 0.216 = 0.095 0.266 + 0.103 -4.882 <0.001
Lac(mmol/L)" 2.60 (1.90, 3.50) 1.85 (1.40, 2.60) -6.094 <0.001

. WBC NEZIM, N ORISR, CRP N C RAEN, PCT AMAGZIE, PaO, NIk SR, PaCO, M3k =& bk
JE, PLT M/, MPV i/ MRARER, PT AEEIMERS AT, INR A E PRARAEIL LLME, APTT Ml ALl 435 i 1% Bt /6], FIB M&f
AR, ALB NFEM, PANEIHAEH, AKP NOMEBERRNG, v-GGT N v- HEAMEH M, LDH NI AR, CK NIRRT,
CK-MB JJULRR S - [ T8, BUN MIMREZ, SCr MIMULEF, TC M HEE:, TG NHM =, P NI, C3 MiMAC3, C4 MEMA
C4, Lac NFLEE ; * 0 M(0,,0y), "I T xs)

R 3 MERAEARCYENF iR N 2 A Logistic [B1J4 7047

Table 3 Logistic regression analysis of risk factors for sepsis-associated liver injury

AF it B1E PR x i df PAH OR {4 95%CI
CRP -0.002 0.002 1.101 1 0.294 0.998 0.995~1.002
PCT 0.002 0.005 0.122 1 0.727 1.002 0.992~1.012
MPV -0.049 0.085 0.333 1 0.564 0.952 0.805~1.125
PT 0.005 0.329 0.000 1 0.988 1.005 0.527~1.916
INR -0.680 3.595 0.036 1 0.850 0.507 0.000~582.431
APTT -0.004 0.021 0.040 1 0.842 1.004 0.963~1.047
ALB -0.024 0.027 0.803 1 0.370 0.976 0.925~1.029
PA 0.151 0.030 25.477 1 <0.001 1.163 1.097~1.233
LDH -0.001 0.001 6.109 1 0.013 0.999 0.998~1.000
CK 0.000 0.000 0.975 1 0.324 1.000 1.000~1.000
CK-MB 0.000 0.006 0.008 1 0.930 1.000 0.990~1.011
TC 0.075 0.143 0.277 1 0.599 1.078 0.814~1.428
c3 0.658 0.668 0.970 1 0.325 1.931 0.522~7.146
c4 3.105 1.712 3.291 1 0.070 22320 0.779~639.348
Lac -0.307 0.087 12.593 1 <0.001 0.735 0.620~0.871

T : CRP Ky C [V [, PCT NREESZEIE, MPV P34/ MR, PT JEBEM A E, INR R EPrFAECHE, APTT RiGikis
BEIMTG EEA A, ALB A, PA NATHMEA, LDH MMM SN, CK AR EE, CK-MB AR EE - 5 T.H, TC b0,
C3 J#MA C3, C4 F#MA C4, Lac ALK

APACHE 113743, IR R FEBESE T R %8 L/
P <0.23 i, ZRWAGI=E L (# P<0.05),

W5,
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1- FES
PA NRTEHHEM, Lac A, LDH NAMNAN, L/P NI/
B HE, H/P MFLFRI S / Al 1 H
Bl 1 fE D8 2R 0 e s A S M B3 4 ROC ik

Fig1 ROC curves for risk factors predicting sepsis-associated liver injury

R4 SER AR TN MRRIEAR ST ROC 2347
Table 4 ROC analysis for risk factors predicting sepsis-
associated liver injury

Ql
i ERFERL o G oo BEC) P

SCHEL

(95%C1)
PA 0752 (0.703~0801) 856 642 738 <0001
Lac 0679 (0627~0.732) 185 792 500 <0001
LDH 0664 (0611~0718) 2845 692 602 <0001
L/P 0808 (0.766~0850) 023 780 725 <0001
H/P 0795 (0.750~0840) 3216 76.7 705 <0001

&5 M L/P AR N A T2 B
Table 5 Subgroup analysis based on the cut-off point of L/P

A LP>0234  LP<0234 )
1< 2 o P
fiki (n=191) (2 XPHPH
Jif ¢ 124 (64.92) 35(16.51) 98.581  <0.001

APACHE T (43)®  22.0(18.0,29.0) 20.0(15.25,25.0) -3.133  0.002
N 145 (75.92) 110(51.89) 24967  <0.001
L 102 (53.40) 47(22.17) 42062 <0.001

1 : APACHE 11 4 SupEA: g 518 PR RHRR LIS o (B, %),
* g M(Q,,05)

3 itig

LR SALL X T K I Ab 3 e 457 56 35 LA By
1R R R 24 B D RERR A 2 CEHEL, X AE ICU
e — APk, —SeRGHE 1, SALI B ERAR
K 34.7%° . HEARWFFE T, SALL K EFN 39.45%,
T CHRRGE, X PTRE A & MR Y SRR R
PRI P BRA B DA BN [ [ A2 Wb o 1 24 S
%o FFRG4 RS B APACHE T V455 T 4545
P, RUIFSA R ERIEEE, 5
Gh, AR R, R R RERE B SET - R ik

54.71%, &/~ SALI 5MGEHEM ARG AL, X
LR —ak 0,

JHe B E AR A2 A 3 o IR e B s 7 AR S B
FEEE R RAE RIS B UIBEEEAL . MEERRE R AN it
151 (R I 22408 TT DSBS JHF U v 1) PR A A M A B R 458
AT = A K B SRE R (U TNF-« . IL-1 il IL-
6), BEEEREEN . FOKAMHAL RGE RS, JF L
PRI N Bz A E- 8 A ICAM-1 2585 B0 119
Fik, BRI DA AT RS, i
RCRFEET) 2 FIRF U A, PR A AAE
o7 ] T FE R R I R I AT A, ST A 1)
ML FA B RERERS , 8115 98 hE 2 8] B AH A
B A e IE AL R A Sk R & P AR
g 00 A1 B B gL 8 bk CRP. PCT HIEE ML 45 A
PT. INR. APTT % T 45105 41 Ak B 1% 0 52
FRIXBE S, SR, FEL AN & Logistic [BIH 44T,
HARTEAEN . LR . LDH & SALI & A4 iyl
SLfERE R R o

MHAEAE MR EEA, 2R
s | R < o I | A N ST = e g S R AEE AR
MEA R, EEWE (1.9d), HRBCh R mHA
G 1D A (Rt Ot ¢ 7 T & s S a2y
e G R, BTG o REZ i, AEHS
KA AR, REFERKE S, A&EH
FEATHEAE S H, BhTFAEANEERREK
(17~21d), T ELIfG AR b 205 (5 FANE M A 8 b
e, ECHE A ANREEIETE R B B gk b s e
JFRE# % . Hutchinson 28 " $EAL T — 44 KM IR FH
i X SR E S M TN AR S B G ia
RILIMIE HHR & R IR AL B R B TE 3 RIG IR
ZRNEH K, AKP (IS PERGINZENE, M A&
FE— B TIEHIEE, PT BREAIMESE, H
o P T2, JUPRE RIEE, i A
FIMRBELE 36 h I T RE, IFRFEe FRE, W T
JFoiREM R R, EEREAEAMNIG 15 d BT,
[EAE, Yasmin &5 " FE PR, 20 0 A0 T Sh BE R A
i, & B AT A A AU, A
L5 Logistic [FIH TR, 7 A & H /K
N E K2 SALL R s e £, i,
Iz R F & A ACER L, SR E
Al B PEAL T DI RE 0 SE 4F 6 Hr -

LIRS A PN A A ARG A A A R A = i,
S B RET D MR A A E W bR, ATRAH
RGN JHE N 2 T L AR RN SRR R IR YT
PO e T RE FE IR PO A A R ) R B A 4 SR
HEME AR, TR TSR, AR
i, gkmiFliR A L, R R AFIRER PR,
Sterling 45 2 X} 187 #4432 05 J19R Y7 I I e
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BEIAT T —I 2 ORI IR RS, 4558 8N
FF 3y i B A 5 4 o A S R LR K B AR G . AR
TF 5% 2 W] L I LR 14 3 J& SALL B9~y B fE IR &£
PR SALIL B35 300 5l A7 76 T W GO0 8 s i, i
MBI BA. H—hw, AEZEHRFNE (4
60% ) AR, JFAE A FLER TS PR % o T HAW R 28 E
JHF Dy R 3Z 40 i FLBR T BR R R B, S5 20 i FLER K
SETbm P R, R v FLRRKSE, A3 B
T BB T e R I REIR S

SR, e A X6 1M 375 LR K - B B A A Ll
B, B THFhREA 4, BIhRERcrs SR FLIRHE
WD (29 30% ) LA SOWE T it Jin sk S B0 2L IR =
At St 25 | I FLBR K 3G B0, ikah, B
SR B A A I B RE SZ 4 i — A Uk
f6hs, HATHEASZRIRIE ., BRAREREM
S BT DRI, R RE S T ASORR B L AR T 1 R
K B0 A O3 A e R BR A, i L/P HU(E AR
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