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Abstract: Objective To investigate the associations of serum cytokine-like protein 1 (CYTL-1), matrix
metalloproteinase-13 (MMP-13), and semaphorin 4D (SemadD) levels with adverse early clinical outcomes
and to evaluate their predictive value in patients undergoing oral implant restoration (OIR). Methods A total
of 228 patients who underwent OIR at Jinan Fifth People’s Hospital from April 2021 to April 2025 were en-
rolled as the OIR group and were divided into an adverse outcome group and a favorable outcome group ac-
cording to early clinical outcomes. Another 114 healthy individuals who underwent physical examinations dur-
ing the same period were selected as the control group. Serum levels of CYTL-1,MMP-13 and Sema4D were
measured by enzyme-linked immunosorbent assay (ELISA). Pearson correlation analysis was used to analyze
the correlations among pretreatment serum levels of CYTL-1, MMP-13 and Sema4D in patients undergoing

OIR. Multivariate Logistic regression analysis was performed to identify factors influencing adverse early clin-
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ical outcomes in patients undergoing OIR. Receiver operating characteristic (ROC) curve was used to evaluate
the predictive value of serum CYTL-1, MMP-13 and Sema4D for adverse early clinical outcomes in patients
undergoing OIR. Results Compared with the control group,serum CYTL-1 level was found to be lower in the
OIR group (P<C0. 05),whereas serum MMP-13 and Sema4D levels were found to be higher (P <C0. 05). In
patients undergoing OIR, pretreatment serum CYTL-1 level was negatively correlated with serum MMP-13
and Sema4D levels (P <C0. 05), whereas serum MMP-13 level was positively correlated with serum Sema4D
level (P<C0.05). Thirty patients were included in the adverse outcome group and 198 in the favorable out-
come group. Compared with the favorable outcome group,serum CYTL-1 level was found to be lower in the
adverse outcome group (P<C0.05),whereas serum MMP-13 and Sema4D levels were found to be higher (P <T
0.05). Increased serum CYTL-1 level was identified as a protective factor against adverse early clinical out-
comes in patients undergoing OIR (P <C0. 05), whereas increased serum MMP-13 and Sema4D levels were i-
dentified as risk factors (P<C0. 05). The areas under the curves (AUCs) of serum CYTL-1,MMP-13 and Se-
ma4D individually and in combination for predicting adverse early clinical outcomes in patients undergoing
OIR were 0.860 (95% CI: 0.808—0.902),0.817 (95% CI: 0. 760 — 0. 865),0. 805 (95% CI: 0. 747 —
0.854) ,and 0.933 (95%CI: 0.893—0.962) respectively. The AUC of the combined prediction was signifi-
Serum CYTL-1 level is lower,
whereas serum MMP-13 and Sema4D levels are higher in patients undergoing OIR. These three biomarkers

cantly greater than that of each biomarker alone (P <C0. 05). Conclusion

are closely associated with early clinical outcomes,and their combined predictive value is superior to that of

each biomarker alone.
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