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Clinical characteristics and risk factors of sepsis-associated acute liver injury
Xu Lunbing, Ji Qiang, Shao Min

(Department of Critical Care Medicine, The First Affiliated Hospital of Anhui Medical University,
Hefei 230032)
Abstract Objective To explore the risk factors for liver injury in sepsis, so as to provide a reference
for the diagnosis and treatment of sepsis patients with liver injury. Methods A retrospective analysis
was conducted on the clinical data of 402 patients with sepsis. According to the occurrence of acute
liver injury during ICU stay, the patients were divided into a sepsis with liver injury group and a
sepsis without liver injury group. Univariate analysis was used to screen clinical indicators potentially
associated with liver injury, and a multivariate Logistic regression model was then established to
identify the independent risk factors for acute liver injury in sepsis patients. Results A total of 229

sepsis patients who met the inclusion criteria were enrolled, among whom 110 cases (48.03%) had



liver injury, and 52 patients (47.27%) in the liver injury group died. There were statistically significant
differences between the two groups in APACHE 1l score, SOFA score, platelet count, lactate level,
fibrinogen content, diabetes mellitus, abdominal infection, vasoactive drug therapy, CRRT therapy,
and mechanical ventilation therapy (P < 0.05). Multivariate Logistic regression analysis showed that
SOFA score (OR = 1.19, 95%CI: 1.06 ~ 1.33), diabetes mellitus (OR = 3.27, 95%CI: 1.65 ~ 6.48),
abdominal infection (OR = 2.74, 95%CI: 1.33 ~ 5.62), and mechanical ventilation therapy (OR = 5.24,
95%Cl: 1.58 ~ 17.41) were independent risk factors. Conclusion Diabetes, mellitus, abdominal
infection, SOFA score, and mechanical ventilation therapy are independent risk factors for acute liver
injury in sepsis patients.

Key words sepsis; liver injury; risk factors; SOFA score; diabetes; mechanical ventilation
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Fig. 1 Screening process and group allocation of patients with sepsis and acute liver injury
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Tab.1 Comparison of baseline characteristics between patients with sepsis-associated liver



injury and those without liver injury [M(P25,P75), n(%)]

) Non-hepatic injury Liver injury ZIX= P
Variate
(n=119) (n=110) value value
Age (years) 65.00 (53.00, 74.50) 65.00 (50.00, 73.00) -0.37 0.709
Gender 0.56 0.455
Male 70 (58.82) 70 (63.64)
Female 49 (41.18) 40 (36.36)

Basic disease

Hypertension 42 (35.29) 29 (26.36) 2.13 0.144

Diabetes 23 (19.33) 43 (39.09) 10.9 <0.001

Angiocardiopathy 11 (9.24) 12 (10.91) 0.18 0.675

Cerebral apoplexy 12 (10.08) 16 (14.55) 1.06 0.303

Chronic respiratory

) 4 (3.36) 8 (7.27) 1.76 0.184
disease

Chronic kidney

] 5 (4.20) 4 (3.64) 0.00 1.000
diseases

Smoking history 13 (10.92) 7 (6.36) 1.49 0.222

Alcohol history 14 (11.76) 6 (5.45) 2.86 0.091
Infection site

Lung 91 (76.47) 79 (71.82) 0.65 0.421

Enterocoelia 18 (15.13) 35(31.82) 8.95 0.003

Urinary system 12 (10.08) 8 (7.27) 0.57 0.452

Intracalvarium 7(5.88) 3(2.73) 0.71 0.399

Bloodstream 28 (23.53) 28 (25.45) 0.11 0.735

Soft tissue 10 (8.40) 5 (4.55) 1.39 0.238
APACHEII 21.00 (15.00, 25.00) 23.00 (18.00, 28.75) -2.74 0.006
SOFA 6.00 (4.00, 8.50) 8.00 (6.00, 10.00) -4.29 <0.001
MAP (mmHg) 79.00 (70.83, 86.00) 76.83 (65.92, 86.42) -1.32 0.188
T (°C) 38.20 (37.55, 38.90) 38.00 (37.50, 38.60) -1.35 0.176
HR (bpm) 118.00 (98.50, 138.50)  119.00 (99.00, 35.00) -0.15 0.878
RR (bpm) 25.00 (21.00, 30.00) 25.00 (21.00, 30.00) -0.31 0.760
CRP (mg/L) 129.19 (73.37,175.08)  110.01(47.56, 59.69) -1.44 0.150
PCT (ng/mL) 3.64 (0.53, 15.33) 5.00 (1.55, 22.55) -1.17 0.240
WBC (x10%/L) 12.88 (9.95, 18.54) 13.43 (9.19, 18.41) -0.17 0.867
Neutrophil (x10%L) 9.69 (7.12, 13.17) 10.02(6.10, 13.86) -0.33 0.741



) Non-hepatic injury Liver injury ZIX= P
Variate
(n=119) (n=110) value value

Lymphocyte (x10°/L) 0.68 (0.42, 1.10) 0.65 (0.40, 0.94) -1.02 0.306
RBC (x10'%/L) 3.12 (2.61, 3.65) 3.08 (2.58, 3.67) -0.28 0.783
HB (g/L) 87.00 (71.50, 103.50)  84.50 (70.75, 105.50) -0.10 0.922
PLT (x10°L) 134.00 (90.50, 183.50)  92.50(53.00,63.00) -3.12 0.002
ALB (g/L) 31.00 (27.25, 34.75) 28.10 (24.40, 33.48) -2.82 0.005
TBIL (umol/L) 12.40 (9.20, 16.90) 17.85 (10.72, 24.82) -4.27 <0.001
ALT (U/L) 27.00 (20.00, 40.50) 35.50 (24.00, 97.25) -4.07 <0.001
AST (U/L) 35.00 (26.00, 55.00)  50.50 (33.00, 124.50) 456 <0.001
Cr (umol/L) 72.30(51.10, 43.60) 83.45 (62.50, 123.42) -0.97 0.334
Glu (mmol/L) 8.71 (6.98, 11.80) 8.46 (6.95, 10.14) -1.08 0.281
PT (5) 15.80 (14.60, 17.30) 16.15 (15.12, 18.90) -1.71 0.087
APTT (s) 4450 (39.45,50.95)  45.70 (40.05, 56.47) -1.24 0.216
Fig (g/L) 4.85 (3.02, 5.95) 3.90 (2.61, 5.03) -2.33 0.020
Lac (mmol/L) 3.10(2.51, 4.70) 4.83 (3.04, 6.51) -3.94 <0.001
MV 94 (78.99) 106 (96.36) 15.6 <0.001
Vasoactive agent 24(20.17) 38 (34.55) 5.98 0.014
CRRT 17 (14.29) 30 (27.27) 5.91 0.015
MV duration (days) 7.00 (4.00, 12.00) 9.00 (6.00, 14.00) -2.41 0.016
ICU length of stay

6.18 (3.47, 10.79) 9.03 (6.00, 14.22) -3.86 <0.001
(days)
Death 28 (23.53) 52 (47.27) 14.18 <0.001
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Tab. 2 Multivariate logistic regression analysis of risk factors for sepsis complicated by liver

injury

Variate B SE  Wald P OR (95%Cl)

APACHE 11 -001 003 118 0.665 0.99 (0.94 - 1.04)
SOFA 0.17 0.06 8.24 0.004 1.19 (1.06 - 1.33)
Platelet -0.00 000 121 0.271 1.00 (0.99 - 1.00)
Lactate 0.11 0.08 1.96 0.160 1.11 (0.96 - 1.30)
Diabetes mellitus 1.19 0.35 1156 <0.001  3.27 (1.65-6.48)
Intra-abdominal infection 1.01 0.37 7.51 0.006 2.74 (1.33-5.62)
Vasoactive agents -0.11 044 0.06 0.810 0.90 (0.38 - 2.13)
CRRT 0.21 0.41 0.25 0.614 1.23 (0.55 - 2.77)
Mechanical ventilation 1.66 0.61 7.29 0.007 5.24 (1.58 - 17.41)
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