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ASSOCIATION BETWEEN MALE INFERTILITY AND
PROSTATE CANCER: A NARRATIVE REVIEW

Mario Henrique Bitar Siqueira'*

'Department of Urology, University of Toronto, Toronto, Ontario, Canada

Objective: This review examines the emerging link between male infertility and prostate cancer (PCa), highlighting underlying biological
mechanisms and relevant clinical considerations. Methods: A narrative review was conducted using PubMed, Scopus, and Google Scholar
databases. The search included the terms “infertility,” “prostatic neoplasm,” and “sperm count,” targeting studies published between
2015 and 2024 in English, Spanish, and Portuguese. After screening, 15 articles were selected for inclusion based on relevance and
quality Results: Emerging evidence supports a biological connection between prostate function and male fertility, particularly through
zinc-dependent pathways essential for maintaining seminal plasma composition. Disruptions in prostate health—such as malignancy—
may adversely impact semen quality. Studies have reported elevated PSA levels and compromised sperm parameters in infertile men,
particularly those under 40. Moreover, large cohort studies indicate that men undergoing assisted reproductive technologies (e.g., IVF
or ICSI) may be at increased risk of developing prostate cancer at a younger age compared to their fertile counterparts. Conclusion:
While the association between male infertility and prostate cancer remains inconclusive, it is biologically plausible. Additional longitudinal
and mechanistic studies are necessary to better elucidate this relationship and support the development of future clinical guidelines.
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Infertility affects over 180 million individuals globally, with male factors accounting for approximately 50% of cases.!
Despite its prevalence, male infertility remains understudied, with nearly half of cases lacking a clear etiology based on
conventional diagnostic methods.? Recent studies from the United States and Europe have proposed semen quality as
a potential biomarker for overall male health, drawing parallels between infertility and chronic diseases or mortality.
Among malignancies, prostate cancer (PCa) and testicular cancer are the most extensively studied in relation to male
infertility. However, no clinical guidelines currently address the seminal quality of individuals with prostate neoplasia.

Emerging evidence suggests that infertile men may face an elevated risk of developing PCa.* This association may be
underpinned by genetic factors, such as Y chromosome microdeletions, which are implicated in both male infertility and
PCa.> Additionally, epigenetic modifications and environmental factors may contribute to the shared pathophysiology
of these conditions.®

The management of PCa, particularly through radical prostatectomy, often results in erectile dysfunction and diminished
quality of life, underscoring the importance of discussing fertility preservation with patients prior to treatment. This
review aims to synthesize current evidence on the association between male infertility and PCa, highlighting potential
biological mechanisms and clinical implications.

This narrative review is based on a comprehensive literature search conducted across PubMed, Scopus, and Google Scholar.
The search utilized the keywords “infertility,” “prostatic neoplasm,” and “sperm count,” with a focus on studies published
between 2015 and 2024 in Spanish, Portuguese, and English. A total of 15 articles were selected for inclusion and analysis.
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Pathophysiology of Prostate Cancer in Male Infertility

Male fertility is intricately linked to prostate function, particularly through a zinc-dependent metabolic pathway in the
Krebs cycle within prostate epithelial cells.” Zinc (Zn) and citrate, regulated by androgens, play critical roles in maintaining
prostate homeostasis and seminal fluid composition. Seminal plasma, comprising prostate fluid (rich in Zn, citrate, and
kallikreins) and seminal vesicle secretions (rich in semenogelin), is essential for sperm motility and function.?

Disruptions in prostate health, such as inflammation or proliferative disorders, can impair Zn accumulation and
citrate secretion, potentially compromising fertility.? While aging is associated with endocrine changes and proliferative
prostate disorders (e.g., benign prostatic hyperplasia and PCa), the direct impact of these conditions on fertility
remains poorly understood.™

Infertility as a Predictor of Prostate Cancer

A meta-analysis revealed a 50-60% reduction in sperm counts associated with increased morbidity and mortality,
though research on this topic remains limited." Notably, a study published in *European Urology* found that infertile
men under 40 years of age exhibited elevated prostate-specific antigen (PSA) levels (>1 ng/ml) and reduced sperm
concentration and motility compared to fertile counterparts.?

Further evidence from the Swedish Medical Birth Register indicated that men who underwent assisted reproductive
technologies (ART), such as in vitro fertilization (IVF) or intracytoplasmic sperm injection (ICSI), had a higher incidence
of PCa at a younger age compared to those who conceived naturally.”> However, methodological limitations, including
inconsistent characterization of infertility and lack of seminal samples, complicate the interpretation of these findings.

Association Between Male Infertility and Prostate Cancer

A meta-analysis of four studies suggested a slightly elevated risk of PCa in subfertile or infertile men, though the
absolute risk remained below 1%.'* Conversely, other studies, including a systematic review by Subfertility Health and
Assisted Reproduction, found no significant association between subfertility and PCa risk.” The heterogeneity among
studies and populations underscores the need for further research to clarify this relationship.

A Swedish cohort study compared PCa diagnoses among fathers who conceived through IVF, ICSI, and natural conception.
The results indicated a slightly higher incidence of PCa in ART fathers (0.37% for IVF and 0.42% for ICSI) compared
to naturally conceiving fathers (0.28%), with earlier onset in the ART groups. "“These findings suggest a potential link
between male infertility and PCa, though the clinical significance remains uncertain.

The relationship between male infertility and prostate cancer remains complex and incompletely understood. Further
research is needed to elucidate the biological mechanisms underlying this association and to develop evidence-based
guidelines for managing fertility in men with PCa.”
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