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Study on the impact of persistent human papillomavirus (HPV) infection on cervical mucosal immune
barrier in patients with recurrent spontaneous abortion

YAN Boxin',CAI Weixin®, YANG Dongxia' (1. The Second Affiliated Hospital of Heilongjiang University

of Chinese Medicine , Harbin 150001, China ;2. The First Affiliated Hospital of Heilongjiang University of Chinese
Medicine) ™

Objective To investigate the impact of persistent human papillomavirus (HPV) infection on the cervical
mucosal immune barrier in patients with recurrent spontaneous abortion (RSA) and its underlying mechanisms.

Methods A total of 120 RSA patients admitted to our hospital from January 2022 to December 2024 were enrolled and
divided into a persistent infection group (53 cases) and a non-persistent infection group (67 cases) based on HPV
infection status. General data were collected. Levels of interleukin-6 (I11.-6),11.-8, tumor necrosis factor-a ( TNF-a) .and
interferon-y (IFN-7Y) in cervical secretions were detected. Flow cytometry was used to analyze the proportions of CD4+
T cell subsets (Treg cells, Th17 cells) in cervical mucosa. Immunohistochemistry was performed to detect the expression
intensity of antimicrobial peptides human B-defensin-2 (HBD-2) and secretory immunoglobulin A (sIgA). The integrity
of cervical mucosal epithelium and the degree of inflammatory cell infiltration were evaluated. Independent sample t-tests
and chi-square tests were used for intergroup comparisons.  Results The proportion of high-risk HPV infection in the
persistent infection group was significantly higher than that in the non-persistent infection group (X° = 10. 694, P <
0.05). Compared with the non-persistent infection group, the persistent infection group showed significantly increased
levels of 1L-6,1L-8,and TNF-a in cervical secretions (P <0. 05), with no significant difference in IFN-y levels (P >
0.05). The proportion of Treg cells decreased. the proportion of Thl7 cells increased, and the Treg/Thl7 ratio
significantly decreased (P<C0.05). The positive expression intensity scores of HBD-2 and sIgA were significantly lower
(P<C0.05). The mucosal epithelial integrity score decreased,and the inflammatory cell infiltration degree score increased

(P <<0.05). Conclusion Persistent HPV infection may impair the cervical mucosal immune barrier by inducing
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excessive expression of pro-inflammatory factors,disrupting the immunological balance of Treg/Th17 cells,and reducing

the expression of antimicrobial peptides and secretory antibodies,thereby increasing the risk of RSA.
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