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Abstract

Objective: To construct a nomogram to predict in-hospital mortality in patients with sepsis-asso-
ciated liver injury (SALI) who are first admitted to the intensive care unit. Methods: We extracted da-
ta from the MIMIC-IV 2. 2 database and randomly split the cohort into training and validation sets in a

7:3 ratio. Univariate Cox regression, least absolute shrinkage and selection operator (LASSO) regres-
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sion, and multivariable Cox regression were performed to identify independent predictors of in-hospi-
tal mortality. A nomogram was developed using these predictors and further validated in the validation
set. ROC analysis, calibration plots, and decision curve analysis (DCA) were used to assess the mod-
el's discrimination, calibration, and clinical utility. Results: A total of 1 095 patients were included
and randomly assigned to training and validation groups. Multivariable Cox regression identified seven
independent predictors of in-hospital mortality in ICU patients with SALI: body weight, red blood cell
count, lactate, acute physiology score [lI (APS [lI), Charlson comorbidity index (CCI), peripheral
vascular disease, and activated partial thromboplastin time (APTT). A nomogram was constructed
from these variables. ROC analysis, calibration plots, and DCA demonstrated good discrimination,
calibration, and clinical utility of the model. Coneclusion: We developed and validated a nomogram
that accurately predicts in-hospital mortality in patients with SALI. The model showed good predic-

tive performance and has significant potential to optimize clinical decision-making and management

47 %

strategies for this population.
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1 JNEEERAREREENEREDH Lot s; (%) s M(P,;, Py) ]
=] H AE 2 (n=466) FET-H (n=300) it H HAF 21 (n=466) T4 (n=300)
WS/ 58.58+15.83 61.04413.96" ALP/U-L™"  116.00(74.00,190.00)  116.25(86.50,196.12)
Tt 185(40) 111(37) TBIL/pmol-l. ! 5.20(3.40,10.64) 7.65(3.55,16.52)™"
O i/ kg 80(68,96) 87(72,104)" FLAR /mmol-L. ™! 2.30(1.70,2.40) 2.55(1.90,4.40)""

R /YK min ! 90(79,102) 93(81,104) pH 7.30(7.29,7.38) 7.30(7.20,7.38)"
4 /mmHg 109(101,118) 105(99,113)™ PO,/mmHg 51(42,66) 51(41,72)

#F 9k /mmHg 60(54,67) 57(51,63)™ PCO,/mmHg 42.6(37.0,45.0) 42.6(35.0,48.0)
P8k K /mmHg 73(67,80) 71(65,76)™" BE/mmol-.~* —5(—7,—2) —6(—11,—2)"
IR A% /YK - min ™! 19(17,22) 21(18,24)™ APSII 62(49,76) 81(67,99)

IR/ C 36.8(36.5,37.0) 36.7(36.4,36.9)" 24 h R4 /ml 671.45(378.58,1087.92) 351.2(141.34,677.71)""
SpO,/ % 97(95,98) 96(95,98)™ AL ILEEFE 434(93) 260(87)"

WBC/X10%L""  11.80(7.38,17.14) 12.81(8.18,18.61) FE ML ) 364(78) 230(77)

RBC/ X 1017} 3.08(2.61,3.64) 2.83(2.46,3.34)" JE] ] it 5 5 5 446(96) 271(90)”

PLT/X10%L"1  104.53(63.38,165.09)  89.70(59.38,142.54)" I i % 5 444(95) 282(94)

HCT/% 28.89(25.26,33.33) 27.36(24.23,31.92)" TP 460(99) 297(99)
Hb/geL ! 9.64(8.4,11.09) 9.10(8.02,10.56)" MPER SRS 377(81) 237(79)
MCH/pg 31.38(29.60,33.65) 32.2(30.02,34.33) IR M 95 95 456(98) 293(98)
MCHC/g+dL™" 33.47+1.53 33.20+1.72° HAL T 429(92) 282(94)
MCV/fL 93.55(89.00,100.00) 97(91.71,103.08)" % B 35(29) 58(19)”
RDW/% 17.06(15.30,19.19) 17.65(16.03,20.50)™" || JCIH & i 4 bR g 359(77) 235(78)
INR 2.05(1.80,2.54) 2.35(2.00,2.95)™ A I R B IR 443(95) 289(96)
PT/s 22.14(19.50,27.20) 25.15(21.39,31.47)™ e 458(98) 296(99)
APTT/s 41.12(35.00,50.48) 47.22(39.60,57.69)™" B S 392(84) 244(81)

4 /mmol-L ! 136.50(132.33,139.50)  135.67(131.00,140.00) AL 402(86) 251(84)

B /mmol-L ! 4.05(3.65,4.55) 4.25(3.80,4.88)"" 7 R 209(45) 125(42)

A /mmol-L ! 102.67(97.50,107.50)  100.00(94.62,105.69)™" || 1k 5c Ak 435(93) 268(89)

8 /mmol-L ! 2.00(1.80,2.20) 2.10(1.89,2.40) AIDS 461(99) 298(99)
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WLIEF/pmolel. ! 1.30(0.85,2.20) 2.10(1.24,3.28)™" OASIS 33(27,39) 39(32,45)™
JRZ A /mgdl.="  27.88(16.81,49.25) 42.62(25.70,65.38) MELD 29.14(24.14,35.00) 35.12(30.14,40.00)™
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AST/U-L™! 101.75(52.00,283.12)  127.83(60.50,405.45)" || (FAMA TG4 280(60) 124(41)
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F2 TEE TS H

EIgE| 8 SE OR cI zZ P
AE % 0.011 0.004 93 1.011 1.011(1.001~1.021) 2.180 0.029
SN 0.192 0.080 76 1.212 1.212(1.034~1.420) 2.381 0.017
PR 0.007 0.002 70 1.007 1.007(1.002~1.013) 2.750 0.006
-1 8l bk e —0.025 0.007 84 0.976 0.976(0.960~0.990) —3.154 0.002
IV g 5 0.080 0.016 95 1.083 1.083(1.048~1.120) 4.730 <0.001
(LT —0.522 0.142 32 0.593 0.593(0.447~0.781) —3.668 <£0.001
SpO, —0.117 0.033 27 0.890 0.890(0.832~0.948) —3.514 <20.001
RBC —0.382 0.105 87 0.683 0.683(0.553~0.838) —3.604 <20.001
PLT —0.002 0.000 90 0.998 0.998(0.996~1.000) —2.051 0.040
Hb —0.115 0.038 71 0.892 0.892(0.826~0.961) —2.962 0.003
INR 0.369 0.103 16 1.446 1.446(1.185~1.777) 3.577 <0.001
PT 0.031 0.007 62 1.031 .031(1.016~1.047) 4.033 <£0.001
APTT 0.022 0.004 42 1.022 1.022(1.014~1.032) 5.028 <£0.001
iy 0.424 0.105 74 1.528 1.528(1.244~1.883) 4.008 <0.001
& —0.030 0.009 59 0.970 0.970(0.952~0.989) —3.127 0.002
B 0.437 0.184 92 1.548 548(1.107~2.240) 2.362 0.018
i3 0.361 0.047 11 1.435 1.435(1.311~1.577) 7.662 <0.001
LT 0.282 0.050 25 1.326 1.326(1.204~1.467) 5.617 <0.001
RER 0.016 0.002 68 1.016 1.016(1.011~1.021) 5.880 <0.001
Lz 0.408 0.056 38 1.504 1.504(1.353~1.688) 7.245 <<0.001
JYiliEAN 0.029 0.007 55 1.029 1.029(1.014~1.045) 3.809 <0.001
pH —2.900 0.648 03 0.055 0.055(0.015~0.193) —4.475 <0.001
BE —0.062 0.012 21 0.939 0.939(0.917~0.962) —5.115 <0.001
APSTI 0.039 0.003 86 1.040 1.040(1.032~1.048) 10.173 <0.001
24 h R —0.001 0.000 16 0.999 0.999(0.999~0.999) —6.704 <0.001
LWL BE 0.736 0.249 80 2.087 2.087(1.281~3.423) 2.944 0.003
JE] B 5 9 9 0.870 0.300 69 2.386 2.386(1.331~4.358) 2.893 0.004
B2 TR 0.532 0.178 33 1.702 1.702(1.205~2.426) 2.981 0.003
cCl 0.102 0.028 11 1.108 1.108(1.049~1.171) 3.634 <0.001
OASIS 0.071 0.009 07 1.074 1.074(1.055~1.093) 7.835 <20.001
MELD 0.103 0.012 48 1.109 1.109(1.083~1.137) 8.292 <0.001
CRRT 0.732 0.269 23 2.078 2.078(1.229~3.547) 2.717 0.007
I 1 245 ) £ 0.759 0.150 65 2.137 2.137(1.592~2.875) 5.040 <<0.001
fEBEAE T % —0.029 0.005 95 0.972 0.972(0.960~0.983) —4.832 <<0.001
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5 43 VEE I 6 IR () s pHL. FR AR s BE. BRI 4y s APSTL. Zutk 2R BF 43 1 ; CCLL Charlson 4 I3 #5 20 ; OASIS. 4= He 20tk e g 7™ 5 B B 1F 4 5

MELD. 284 R PP s CRRT. F58eb B IR AR I6 97 .
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Binomial Deviance
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W 2R T LASSO R 20 B 72 b (1 22 500 A% B R 58 I EiR 22 B . Bl 2A R T Rl IE LS50 11
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