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ABSTRACT Objective: To investigate the predictive value of serum lipoxin A4 (LXA4) combined with matrix metalloproteinase-9
(MMP-9) on multiple organ dysfunction syndrome (MODS) in patients with sepsis. Methods: 140 patients with sepsis who were treated
in The Second Affiliated Hospital of Air Force Medical University of PLA from January 2020 to January 2023 were selected as study
subjects. The patients were divided into MODS group (n=41) and non MODS group (n=99) according to whether MODS occurred within
28 days after admission. The levels of serum LXA4 and MMP-9 were detected and compared between two groups. The influencing fac-
tors of MODS in patients with sepsis were analyzed by univariate and multivariate Logistic regression models. The predictive value of
serum LXA4 and MMP-9 for MODS in patients with sepsis were analyzed by receiver operating characteristic (ROC) curve. Results:
Among the 140 patients with sepsis included in this study, 41 patients developed MODS within 28 days of admission, with an incidence
0f29.29% (41/140). The serum LXA4 level in MODS group was lower than that in non MODS group, and the serum MMP-9 level was
higher than that in non MODS group(P<0.05). The results of univariate analysis showed that: MODS in patients with sepsis was related to
complicated hypertension, sepsis course, shock, age, diabetes, bacterial infection, APACHE 1I score, disease severity, SOFA score,
hypocalcemia, PCT (P<0.05). Multivariate Logistic regression analysis showed that, older, higher MMP-9, longer duration of sepsis, lower
LXA4, higher APACHE Il score, higher PCT, higher SOFA score, shock, diabetes, hypocalcemia, hypertension, critical disease, bacterial
infection were risk factors for MODS in patients with sepsis (P<0.05). The area under the curve (AUC) of serum LXA4, MMP-9 alone
and combined detection in predicting MODS in patients with sepsis was 0.815, 0.821 and 0.898 respectively, and the efficacy of com-
bined detection was better than that of single detection. Conclusion: The serum LXA4 decrease and MMP-9 increase in MODS patients
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with sepsis, the combine detection of the two has a good predictive value for sepsis complicate with MODS. Age, shock, sepsis course,
hypocalcemia, APACHE II score, disease severity, SOFA score, bacterial infection, diabetes, PCT, LXA4, MMP-9, hypertension are

influencing factors of MODS in patients with sepsis.
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Table 1 Detection of serum LXA4 and MMP-9 levels in MODS group and non MODS group(xt s )

Groups LXA4(ng/mL) MMP-9(mg/L)
Non MODS group(n=99) 2.96% 0.42 3.08% 0.35
MODS group(n=41) 1.87+ 0.26 6.79%+ 0.57
t 15.420 -46.933
P <0.001 <0.001
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Table 2 Univariate analysis of MODS in patients with sepsis

Factor Non MODS group (n=99) MODS group(n=41) t/a? P
Gender Male 54(54.55) 24(58.54) 0.187 0.665
n(%)] Female 45(45.45) 17(41.46)
Age(year, xt s) 56.13+ 6.24 68.97+ 5.37 -11.521 <0.001
Course of sepsis(d, x+ s) 2.62+ 0.49 4.56x 0.78 -17.737 <0.001
APACHE II( score, xt s ) 4091+ 6.28 49.88+ 7.26 -7.341 <0.001
SOFA ( score, x* s) 2.59% 0.22 3.46x 0.29 -19.327 <0.001
Complicate with diabetes mellitus [n(% )] 36(36.36) 26(63.41) 8.559 0.003
Complicate with hypertension [n(% )] 34(34.34) 30(73.17) 17.613 <0.001
Complicate with hyperlipidemia [n(% )] 21(21.21) 10(24.39) 0.256 0.613
Bacterial infection exists [n( % )] 48(48.48) 36(87.80) 18.677 <0.001
Hypocalcemia exists[n( % )] 35(35.35) 28(68.29) 12.710 <0.001
Shock exists[n(% )] 28(28.28) 25(60.98) 13.172 <0.001
Have a history of smoking[n( % )] 23(23.23) 10(24.39) 0.022 0.883
Have a history of drinking[n( % )] 26(26.26) 11(26.83) 0.005 0.945
PCT(ng/mL, xts) 3.79+ 0.86 6.78+ 1.25 -16.279 <0.001
Burn 38(38.38) 16(39.02) 0.071 0.965
Etiology of sepsis
Wound 36(36.37) 14(34.15)
[n(%)]
Other 25(25.25) 11(26.83)
Mild case 48(48.48) 7(17.07) 24.522 <0.001
Severity of disease
Severe case 35(35.35) 11(26.83)
[n(%)]
Critical 16(16.17) 23(56.10)
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Table 3 Multivariate analysis of MODS in patients with sepsis

Variable B SE Wald »* P OR 95%CI
Older age 0.736 0.251 8.598 <0.001 1.396 1.284~1.506
Longer course of sepsis 0.619 0.236 6.880 0.005 1.374 1.252~1.457
Higher APACHE 1I score 0.584 0.209 7.808 0.001 1.291 1.126~1.348
Higher SOFA score 0.572 0.184 9.664 <0.001 1.483 1.237~1.565
Complicate with diabetes mellitus 0.632 0.238 7.051 0.003 1.267 1.135~1.341
Complicate with hypertension 0.614 0.215 8.166 <0.001 1.295 1.184~1.387
Bacterial infection exists 0.595 0.197 9.122 <0.001 1.362 1.197~1.438
Critical disease severity 0.538 0.184 8.549 <0.001 1.403 1.291~1.436
Hypocalcemia exists 0.648 0.168 14.878 <0.001 1.627 1.351~1.764
Shock exists 0.632 0.227 7.751 0.002 1.488 1.369~1.552
Higher PCT 0.532 0.186 8.181 <0.001 1.396 1.264~1.448
Lower LXA4 0.546 0.179 9.304 <0.001 1.297 1.192~1.367
Higher MMP-9 0.584 0.163 12.834 <0.001 1.284 1.213~1.376

F 4 % LXA4 Bt& MMP-9 FUBK B £ & & 4 MODS KI%aE
Table 4 Efficacy of serum LXA4 combine with MMP-9 in predicting MODS in patients with sepsis

Variable Cut-off value AUC Youden index 95%CI Sensitivity (%) Specificity (%)
LXA4 2.42(ng/mL) 0.815 0.495 0.740~0.875 82.80 66.67
MMP-9 4.82(mg/L) 0.821 0.587 0.748~0.881 82.93 75.76
The joint( logP ) 0.229 0.898 0.707 0.836~0.943 88.91 81.82
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Fig.1 ROC curve of serum LXA4 combine with MMP-9 in predicting
MODS in patients with sepsis
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