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When discussing premature births, the focus often falls on maternal health, lifestyle factors, and bartn ;
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medical interventions. However, emerging research suggests that paternal factors, particularly

semen parameters, may also play a significant role in influencing the risk of premature births.  «aythor for correspondence:
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history (such as previous preterm birth). However, recent studies have begun to shed light on the

potential influence of paternal factors, including semen parameters, on the risk of prematurity.

Paternal semen parameters and prematurity

Semen parameters, including sperm concentration, motility, morphology, and DNA integrity,
are critical determinants of male fertility and reproductive health. While these parameters are
traditionally assessed in the context of infertility evaluation, emerging evidence suggests that they
may also impact pregnancy outcomes, including the risk of prematurity. Several studies have
explored the association between paternal semen parameters and prematurity, with mixed but
intriguing findings.

Research evidence

Sperm quality and prematurity risk: A growing body of evidence suggests that poor semen quality,
characterized by low sperm concentration, reduced motility, and abnormal morphology, may be
associated with an increased risk of prematurity. Several studies have reported an association
between low sperm count, poor sperm motility, and elevated levels of sperm DNA fragmentation
and the risk of prematurity.

Semen parameters and Assisted Reproductive Technologies (ART): Couples undergoing Assisted
Reproductive Technologies (ART), such as /n vitro Fertilization (IVF) or Intracytoplasmic Sperm
Injection (ICSI), may have a higher risk of prematurity compared to natural conception. While
ART procedures bypass many natural selection mechanisms, including sperm quality, the precise
role of paternal semen parameters in ART-related prematurity remains an area of active research.

Epigenetic factors: Beyond traditional semen parameters, emerging evidence suggests that
epigenetic factors, including sperm DNA methylation patterns and histone modifications, may
influence pregnancy outcomes, including the risk of prematurity. Epigenetic changes in sperm
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DNA can affect gene expression and embryonic
development, potentially contributing to adverse
pregnancy outcomes.

Potential mechanisms

The mechanisms underlying the association
between paternal semen parameters and
prematurity are not fully understood but may
involve several pathways:

Sperm DNA damage: High levels of sperm DNA
fragmentation, observed in men with poor semen
quality, may compromise embryo development
and implantation, leading to adverse pregnancy
outcomes, including prematurity.

Inflammatory and oxidative stress: Poor
semen quality and high levels of sperm DNA
damage are associated with increased levels of
inflammatory markers and oxidative stress in
seminal fluid, which may contribute to placental
dysfunction, preterm labor, and premature
rupture of membranes.

Epigenetic modifications: ~ Alterations  in
sperm DNA methylation patterns and histone
modifications may influence gene expression
in the developing embryo, affecting critical
pathways involved in fetal growth and
development, placental function, and uterine
receptivity.

Clinical implications

The recognition of paternal semen parameters as
potential predictors of prematurity has important
clinical implications for infertility evaluation,
preconception counseling, and reproductive
health care:

Preconception counseling: Couples planning
pregnancy, particularly  those undergoing
assisted reproductive treatments, should receive
comprehensive preconception counseling,
including evaluation of both maternal and
paternal factors, to identify potential risk
factors for prematurity and optimize pregnancy
outcomes.

Semen analysis: Routine semen analysis,
including assessment of sperm concentration,
motility, morphology, and DNA integrity, should
be considered as part of infertility evaluation
to identify men at risk of impaired fertility
and adverse pregnancy outcomes, including
prematurity.

Lifestyle modifications: Lifestyle factors,
including diet, exercise, smoking cessation, and
reduction of alcohol and substance use, can
influence semen parameters and reproductive
outcomes. Counseling men on lifestyle
modifications may help improve semen quality
and reduce the risk of prematurity.

Research and interventions: Further research
is needed to better understand the complex
relationship between paternal semen parameters
and prematurity and to develop targeted
interventions to improve pregnancy outcomes
in couples at risk. This may include innovative
approaches to sperm selection, sperm DNA
repair, and epigenetic modifications to optimize
embryo development and implantation.

Conclusion

The association between paternal semen
parameters and  prematurity represents a
fascinating and clinically relevant area of research
in reproductive medicine. While the precise
mechanisms underlying this association remain
to be fully elucidated, emerging evidence suggests
that poor semen quality, high levels of sperm
DNA damage, and epigenetic modifications may
influence pregnancy outcomes, including the
risk of prematurity. Recognizing the importance
of paternal factors in reproductive health and
pregnancy outcomes has significant implications
for infertility = evaluation, preconception
counseling, and reproductive care, highlighting
the need for comprehensive and multidisciplinary
approaches to optimize pregnancy outcomes for
couples planning pregnancy.
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