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Abstract: Objective To investigate the changes in serum levels of progranulin (PGRN) ,adaptor protein,
phosphotyrosine interacting with PH domain and leucine zipper 1 (APPL1), and neuronal pentraxin 2
(NPTX2) in elderly patients with Parkinson's disease (PD) and their association with cognitive impairment
(CD. Methods A prospective cohort study design was used,a total of 168 PD patients admitted to the hospi-
tal from August 2022 to August 2024 were selected (as the PD group). Patients were divided into mild, mod-
erate,and severe groups based on the severity of condition of the patients,and into CI and non-CI groups based
on the occurrence of CI. A total of 168 healthy individuals undergoing physical examinations during the same
period were selected as the control group in a 1 ¢ 1 ratio. Enzyme linked immunosorbent assay (ELISA) was
used to detect the levels of PGRN, APPL1,and NPTX2. Logistic regression analysis was conducted to identify
factors related to CI occurrence in PD patients. Receiver operating characteristic (ROC) curves were plotted to

analyze the predictive value of combined detection of serum PGRN, APPL1,and NPTX2 for CI occurrence in
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PD patients. Bootstrap was used for internal validation of the prediction model for CI occurrence in PD pa-
tients. Decision curve analysis (DCA) was employed to evaluate the clinical utility of the model predicting CI
occurrence in PD patients based on PGRN, APPL1,and NPTX2. Results The serum NPTX2 level in the PD
group was significantly lower than that in the control group (P <C0. 05),while PGRN and APPL1 levels were
higher than those in the control group (P<C0. 05). The serum NPTX2 levels in the mild, moderate,and severe
groups decreased sequentially (P <T0. 05), whereas PGRN and APPL1 levels increased sequentially (P <<
0.05). The serum NPTX2 level in the CI group was significantly lower than that in the non-CI group (P <<
0.05),and PGRN and APPL1 levels were significantly higher than those in the non-CI group (P<C0.05). Lo-
gistic regression analysis indicated that disease duration, PGRN, APPL1,and NPTX2 were associated with the
occurrence of CI in PD patients (P<C0. 05). ROC curve analysis showed that the area under the curve (AUC)
for predicting CI in PD patients using serum PGRN, APPL1,and NPTX2 individually and in combination was
0.752,0.806,0. 758,and 0. 903, respectively,with the AUC of the combined prediction being superior to those
of individual predictions (Z=2.915,Z=2.924,Z=2.815,all P<C0. 05). Bootstrap internal validation yielded
a C-index of 0. 846,and the H-L test resulted in X* =7. 754, P =0. 654, indicating that the calibration curve for
predicting CI occurrence in PD patients closely matched the ideal curve. DCA curve showed that when the
threshold was between 0. 13 and 0. 82, the net benefit rate of combined prediction for CI in PD patients was su-
perior to the individual predictions of PGRN, APPL1,and NPTX2. Conclusion Abnormal fluctuations in ser-
um PGRN,APPLI1,and NPTX2 levels in elderly PD patients are associated with the severity of the disease and

CI. Combined detection has certain predictive value for the occurrence of CI in patients with PD.
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