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Abstract

Inflammatory bowel diseases (IBD), including Crohn’s disease and ulcerative colitis, are
chronic inflammatory conditions that primarily affect young individuals during their
reproductive years. While female reproductive outcomes have been extensively investigated,
data on male fertility in IBD remain limited. Available evidence suggests that reproductive
dysfunction in these patients may result from both disease-related and treatment-related
factors. Chronic intestinal inflammation, systemic cytokine release, oxidative stress, and
nutritional deficiencies may negatively affect spermatogenesis and hormonal balance. In
addition, certain medications—particularly sulfasalazine—have been associated with
reversible impairments in semen quality, whereas the effects of immunomodulators and
biologic therapies remain incompletely understood, potentially influencing spermatogenesis
through mechanisms such as increased reactive oxygen species production.

Emerging evidence highlights the role of the gut microbiota (GM), a key regulator of host
immune and metabolic homeostasis, in male reproductive health. Alterations in GM
composition, a hallmark of IBD, may affect reproductive function through the gut—testis axis.
Studies in non-IBD populations have linked gut dysbiosis to hypogonadism, reduced
testosterone levels, and impaired spermatogenesis, suggesting a mechanistic connection that
warrants investigation in IBD patients.

The central hypothesis of this study is that gut microbiota composition and function influence
spermatogenesis, with a balanced microbiota supporting reproductive health. The primary
aim is to evaluate reproductive function in male IBD patients by assessing the hypothalamic—
pituitary—gonadal (HPG) axis and semen quality using both conventional and advanced
parameters across different stages of disease activity. Secondary aims include determining the
prevalence of sex steroid hormonal alterations, assessing the relationship between disease
activity and semen parameters, exploring correlations between systemic inflammation and
hormonal profiles, characterizing gut microbiota composition, and identifying microbial
signatures associated with impaired fertility.
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This prospective study will enroll adult male patients with newly diagnosed Crohn’s disease or
ulcerative colitis, with follow-up evaluations every six months over a 2-year period. Clinical,
biochemical, and microbiological data will be collected, including hormonal profiles, semen
analysis according to WHO 2021 criteria, and gut microbiota assessment. Multivariable
statistical models will be used to explore associations between reproductive outcomes,
inflammatory markers, disease activity, and microbiota diversity.

The primary endpoint is the prevalence of abnormal semen parameters according to WHO
criteria. Secondary endpoints include the prevalence of biochemical hypogonadism,
correlations between testosterone levels and inflammatory markers, associations between
disease activity and semen quality, and identification of microbiota signatures linked to
impaired fertility. Additionally, as an exploratory outcome, in patients with hypogonadism,
the effects of androgen replacement therapy on both intestinal disease activity and
reproductive parameters will be evaluated, to investigate the potential dual role of
testosterone in modulating gonadal function and intestinal inflammation.

This study will provide a comprehensive and integrated evaluation of male fertility in IBD,
offering novel insights into the gut—-immune—testis axis and identifying potential targets for
personalized therapeutic strategies and improved patient counseling.
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