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Abstract: Objective To investigate the risk factors for pyogenic liver abscess (PLA) comorbid with sepsis by analyzing clinical
features, and to construct a predictive model. Methods A retrospective analysis was performed for 489 patients who were
hospitalized and diagnosed with PLA in The Affiliated Hospital of Xuzhou Medical University from January 2019 to December
2023, and according to the presence or absence of sepsis, they were divided into sepsis group with 306 patients and non-sepsis
group with 183 patients. Related data were collected, including general information, laboratory markers, and outcome measures.
The patients were further divided into a training set of 342 patients and a validation set of 147 patients at a ratio of 7:3, and the
training set was used for screening of variables and construction of a predictive model, while the validation set was used to test the

performance of the model. An LASSO regression analysis was used for the screening of variables, and a multivariate Logistic
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regression analysis was used to construct the predictive model and plot a nomogram. The calibration curve, the receiver operating
characteristic (ROC) curve, and the decision curve analysis were used for the validation of the model, and internal validation was
performed for assessment. The independent-samples ¢ test was used for comparison of normally distributed continuous data between
two groups, and the Mann-Whitney U test was used for comparison of non-normally distributed continuous data between two
groups; the chi-square test was used for comparison of categorical variables between groups. Results There were significant
differences between the sepsis group and the non-sepsis group in pulse rate, mean arterial pressure, duration pf symptoms,
comorbidity of liver cirrhosis or malignant tumor, leukocyte count, neutrophil count, lymphocyte count, platelet count (PLT) ,
activated partial thromboplastin time, fibrinogen, C-reactive protein, aspartate aminotransferase, alanine aminotransferase,
albumin, total bilirubin (TBil), creatinine, potassium, and prognostic nutritional index (PNI) (all P<0.05). In the training set,
the LASSO regression analysis identified four predictive factors of pulse rate, PLT, TBil and PNI, and the multivariate Logistic
regression analysis showed that pulse rate (odds ratio [OR]=1.033, 95% confidence interval [CI]: 1.006—1.061, P=0.018) ,
PLT (OR=0.981, 95%CI: 0.975—0.987, P<0.001), TBil (OR=1.086, 95%CI: 1.053—1.125, P<0.001), and PNI (OR=0.935,
95%CI: 0.882—0.988, P=0.019) were independent influencing factors for the risk of sepsis in patients with PLA. The model
constructed based on these factors showed a good predictive ability, with an area under the ROC curve of 0.948 (95%CI:
0.923—0.973) in the training set and 0.912 (95%CI: 0.848—0.976) in the validation set. The decision curve analysis showed that the
model has a good net benefit within the range of 0.3—0.9 for threshold probability. Conclusion The nomogram prediction model

constructed based on pulse rate, PLT, TBil, and PNI has a certain clinical value and can well predict the risk of sepsis in patients with PLA.
Key words: Liver Abscess; Sepsis; Risk Factors; Nomograms
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Figure 1 Study design flowchart
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Table 1 General information on PLA patients

Af i B3 (n=489) A e TEAE 4 (n=306) JHeHEAE AL (n=183) ESRAKIE] P{H
HE B (%) ] 320(65.44) 200(65.36) 120(65.57) X=0.00 0.962
L (%) 60.00(52.00 ~ 69.00)  59.00(51.25 ~69.00)  61.00(53.50 ~ 69.00) 7=—-143 0.153
BMI(kg/m®) 2422(21.88~26.12)  24.22(22.03~2628)  24.22(21.71 ~25.94) 7=-0.56 0.576
Jik#Z (Y /min) 86(78 ~ 98) 82(76 ~92) 91(80 ~ 105) Z=-4.74 <0.001
MAP(mmHg) 89.77+12.64 90.73+11.83 88.18+13.77 1=2.08 0.038
SEARFFLERF ] (d) 7(4 ~15) 10(6 ~ 15) 5(3~10) 7=-5.89 <0.001
I R B[] (%) ]

KR 405(82.82) 248(81.05) 157(85.79) X=1.81 0.178

5 9 189(38.65) 119(38.89) 70(38.25) X=0.02 0.889

H WiE ek 132(26.99) 77(25.16) 55(30.05) xY=1.39 0.238
GIHE (%) ]

BEIR IR 180(36.81) 109(35.62) 71(38.80) X'=0.50 0.481

e 1ML 129(26.38) 75(24.51) 54(29.51) X=147 0.225

JIF T 95 95 55(11.25) 33(10.78) 22(12.02) x'=0.18 0.675

S IR 66(13.50) 34(11.11) 32(17.49) X'=3.99 0.046

RS 12(2.45) 3(0.98) 9(4.92) X'=5.86 0.015
PLA YL 12 [ (%) ] Y=19.22 <0.001

JilEbRe3 137(28.02) 78(25.49) 59(32.24)

HAh 51(10.43) 20(6.54) 31(16.94)

R 301(61.55) 208(67.97) 93(50.82)
1HY7 I [1(%) ] x=151 0.471

HRPER 188(38.45) 114(37.25) 74(40.44)

PUAE R+ AR50 272(55.62) 176(57.52) 96(52.46)

PUEE+FAR 29(5.93) 16(5.23) 13(7.10)
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Table 2 Laboratory data, imaging manifestations, and clinical outcomes in patients with PLA

AR i St (n=489) AR e F4E 2H (n=306) JHe #5920 (n=183) GiiHE P
WBC(x10%/L) 10.20(7.80 ~ 14.30) 9.90(7.20 ~ 13.67) 10.90(8.55 ~ 15.00) Z=-235  0.019
NEUT(x10%/L) 8.69(5.80 ~ 12.29) 7.99(5.36 ~ 11.35) 9.48(6.92 ~ 13.23) 7=-3.56  <0.001
LYM(x10°/L) 1.0(0.6 ~ 1.4) 1.2(09~1.6) 0.7(0.5~1.1) 7=-9.16  <0.001
PLT(x10°/L) 203.00(102.00 ~ 296.00) 261.50(193.25 ~348.00)  85.00(47.50 ~ 128.00)  Z=-14.61  <0.001
CRP(mg/L) 136.20(74.60 ~ 200.00)  116.05(65.35 ~ 184.30)  155.60(95.00 ~225.95)  Z=-4.68  <0.001
APTT(s) 28.90(26.50 ~ 31.80) 28.25(26.20 ~ 31.00) 30.10(27.75 ~ 33.30) Z=-5.14  <0.001
Fib(g/L) 5.48(4.42 ~ 6.96) 5.75(4.61 ~7.19) 5.06(4.05 ~ 6.48) 7=-3.66  <0.001
AST(U/L) 36.0(22.0 ~ 72.0) 28.0(20.0 ~ 44.0) 63.0(33.5~131.0) 7=-877  <0.001
ALT(U/L) 47.0(26.0~91.0) 38.0(23.0 ~ 67.0) 71.0(38.0 ~ 138.5) 7=-6.56  <0.001
Alb(g/L) 31.90+6.43 33.87+5.70 28.59+6.23 1=9.58 <0.001
TBil( wmol/L) 13.00(8.50 ~ 23.10) 11.30(8.00 ~ 16.00) 24.40(10.80 ~ 43.25) 7=-8.67  <0.001
Cr(pmol/L) 57.0(47.0 ~ 72.0) 55.0(46.0 ~ 65.0) 62.0(50.0 ~ 89.5) 7=-5.10  <0.001
K (mmol/L) 3.82+0.58 3.95+0.56 3.61+0.55 t=6.54  <0.001
PNI 37.35+8.06 40.24+7.35 32.53+6.82 t=11.54  <0.001

SRR B (%) ]

Bk 193(39.47) 120(39.22) 73(39.89) X=0.02  0.883
Pyl 336(68.71) 210(68.63) 126(68.85) X=0.00  0.959
WAL 98(20.04) 66(21.57) 32(17.49) =119 0275

I R &S R [ 49 (9% ) ]

T 19(3.89) 1(0.33) 18(9.84) X'=2773 <0.001

RIBLAAE 16(3.27) 5(1.63) 11(6.01) X=6.93  0.008

S R 11(2.25) 0(0.00) 11(6.01) X=16.18  <0.001

ST 5(1.02) 1(0.33) 4(2.19) X¥=229  0.130

SR R v 28(5.73) 0(0.00) 28(15.30) X'=49.66  <0.001

BRI T 24(4.91) 1(0.33) 23(12.57) X’=36.77  <0.001
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Figure 2 LASSO regression of the risk of sepsis in PLA patients
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Table 3 Multifactorial Logistic regression analysis of the
risk of sepsis in patients with PLA

e BE SE Z{H OR(95%CI) P&

HWEL -1.135 2241 -0.510 0.321(0.003 ~24.856) 0.613
k% 0.032 0.014 2.370 1.033(1.006~1.061) 0.018
PLT -0.019 0.003 -7.310 0.981(0.975~0.987) <0.001
TBil 0.082 0.017 4.870 1.086(1.053 ~1.125) <0.001
PNI -0.067 0.029 -2.350 0.935(0.882~0.988) 0.019
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Figure 3 The nomogram of the risk of sepsis in PLA patients
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