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Abstract

Background: The effect of male age on male fertility is a debatable subject. Men never stop producing
sperms, but there is a decline in sperm quality as a man ages. According to the World Health Organization
(WHO) starting around the age of 35, semen parameters worsen. The sperm quality parameters naturally
change with age: count, motility, morphology, DNA fragmentation, and genetic mutations. Paternal age is
among the factors affecting a couple’s chance of conceiving and their pregnancy outcomes. Pregnancy Rate,
time to conception, miscarriage risk, adverse pregnancy outcomes, and Offspring health risks are all affected
by male age. Some studies have shown that paternal age does not affect pregnancy outcomes using
conventional in vitro fertilization (IVF) techniques, while others report decreased pregnancy and live birth rates
with increased male age.

Objective: to discuss the effect of male aging on fertility and pregnancy outcome and also on the results of
assisted reproduction.

Conclusion: Male Age has a significant role in his fertility potential and would affect pregnancy prognosis as
well as ART results.
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Introduction

The oldest man to father a baby was aged 96
years, so there shouldn’t be an age limit for
male fertility. Stories of men in their 60s or older
fathering children would figure that male fertility
is eternal, but that’s a misconception. Men also
experience the effects of aging with a decrease
in fertility over time. Men, just like women, do
face a biological clock. As early as 1955,
Penrose L. questioned Advanced Paternal Age
(APA) effects on male fertility (1). Although we
haven't yet pinpointed exactly what age men
are most fertile, we know that male fertility
decline typically begins at the age of 35 and
gets steeper at 40.

The Centers for Disease Control and
Prevention (CDC) report that most men
experience a significant age-related fertility
decline after they reach the age of 40. Other
studies show that the decline begins around
age 35 (2). In one study that evaluated the
relationship between age and semen
parameters, they concluded that male fertility
peaks between 30 and 35 and its decline
begins at 35 (3).

Semen Quality and Male Age

Men typically never stop producing sperm, but
there is a measurable decline in sperm quality
as a man ages. According to the World Health
Organization (WHO) starting around the age of
35, men may see their semen parameters
worsen (count, morphology, and motility).

The sperm quality parameters naturally change
with age: count, motility, morphology, DNA
fragmentation, and genetic mutations. Although
scientific research has not found a direct
decline in sperm count by age, some studies
have found correlations. One study reported a
decrease in sperm count of up to 2.6% per year
of age. Findings are inconclusive of whether
age directly impacts sperm count. According to
research, sperm motility is expected to
decrease by about 0.8% per year of age (4).

Studies show that sperm normal morphology
decreases by about 0.65% per year of age (5).
Studies show that sperm DNA fragmentation
increases by 0.3% per year of age (6). Meiosis
quality control is impaired with aging. More de

novo point mutations are observed in aged
sperms which would reflect many offspring
anomalies (7). In fact, young men’s germ cells
produce sperms after an average of 35
replications while the rounds of replications
would be more than 800 rounds in a 50-year-
old male which implicates more mutation
occurrence (8).

Many mechanisms were proposed to explain
this age-related deterioration in semen
parameters. Free testosterone decreases by
50% between ages 20 and 80 years (9). A
reduction in plasma levels of bioavailable
testosterone below normal occurs in 35%
above the age of 80 (10). A decrease in
testicular perfusion with increasing age (11)
with arteriosclerotic lesions of testicular
arterioles was also reported (12). Rising
seminal ROS (13) was reported in the aged
male. A possible mechanism for decreased
sperm quality is the imbalance of reactive
oxygen species (ROS) and anti-oxidant
production at the mitochondrial level (14).
Disruption of the immune system occurs with
advancing age (immunosenescence) and this
increases the chance of infection and
inflammation in the male reproductive tract with
increasing age (15) with diminished semen
quality and infertility in men.

Adam International Hospital Experience

The following chart represents ICSI-PGT cases
(done for family balancing) split by male age &
female age grouping. Aneuploid embryos
(Autosomal ch.) by FISH in those fertile couples
were more in the older males (> 40 years) when
compared with the younger ones. This
increase was only noticed when the female
partners of those older males were older than
36 years (but still no significance was detected
P value = 0.134) Figure 1.

Paternal age is among the factors affecting a
couple’s chance of conceiving and their
pregnancy outcomes.

1- Pregnancy Rate: Men over the age of
35-40 typically experience a decrease in
sperm health, which affects pregnancy
rates, so men will generally see a 52%
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decrease in fertility rate between their
early 30s and their mid-to-late 50s.

Time to conception: Compared to men
25 years or younger, men 45 years or
older are many times more likely to take
over two years to conceive (16).

Miscarriage risk: Pregnancy loss
between the 6 and 20-week gestation
period increases by 27% in fathers 35
years or older. In a study published in
2002, they reported a high risk zone for
pregnancy loss when paternal age is
over 40 years even with wives aged 30-
34 years. They also concluded that
those males when married to females
aged 35 years or more are in the highest
risk zone with about 6 times more
incidence of abortion as the young age
group (17).

Adverse preghancy outcomes:
Pregnancies that involve a male over the
age of 45 have an increased risk of birth
complications. Alio et al. in 2012
reported that with increasing paternal
age, the risk of preterm births, low birth
weight, and stillbirth increased (18).
Harlap et al. 2002, reported a weak
association between increasing paternal
age and preeclampsia and this was
independent of maternal age (19).

Offspring health risks: The probability
is still generally low, but studies show
that older fathers may be more likely to
have children with schizophrenia, bipolar
disorder, autism, Down syndrome, or
childhood leukemia. It is believed that
sperm random mutations increase over
the years, which can pass genetic
mutations to a child and increase their
chances of developing a psychological
or neurocognitive disorder (20).

Aneuploid embryos (Autosomal ch.) by FISH in Fertile couples
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Figure 1. Aneuploid embryos % by FISH in fertile
couples by male & female age grouping.

Male Age & ART

Few studies have investigated the effect of
paternal aging on ART outcomes, they
demonstrate discrepant results. Some studies
have shown that paternal age does not affect
pregnancy outcomes using conventional in vitro
fertilization (IVF) techniques, while others
report decreased pregnancy and live birth rates
with increased male age (21).

An important study was concerned with couples
going for IVF trials in France, taking into
account the interaction between male and
female ages, as older males are mostly married
to older wives. The odds ratio of failure to
conceive for paternal age 40 years or more was
more significant when the women were older
than 35 years as compared to younger males
with the same female age groups (N.B. The
same result was not noticed with younger wives
whatever the male age was) (22).

In 2019, Cito et al, studied the effect of male
age on ART outcome. They studied that effect
in donor oocyte cycles. As the oocyte donation
program represents a good method to reduce
the confounding factors, since the quality of
donor oocytes should be considered excellent.
Sperm motility and fertilization rate were
significantly lower in men older than 45 years
than younger ones. However, statistical
association between paternal age and other
IVF outcomes, including cleavage and PRs,

was not detected (23).
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Figure 2. The causes and effects of semen profile changes in the aged male.
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Figure 3. ROC curve showing the correlation between male age and cumulative clinical pregnancy rate according

to female age grouping

In 2022, an important meta-analysis was
published discussing the effect of male aging
on ART outcome. This meta-analysis included
a total 32,484 cycles from 16 autologous oocyte
studies and 12 donor oocyte studies. In
autologous cycles, a statistically significant
positive effect of paternal age <40 years was
noted in clinical pregnancy, live birth and
miscarriage rates. Paternal age <50 years
significantly reduced miscarriage rate, and
increased blastocyst rate and number of

cleavage-stage embryos in donor oocyte
cycles, where maternal age is controlled (24).

Adam International Hospital Experience

This study represents ICSI-PGT correlation
results for 1685 cases (done for family
balancing in fertile couples) in Adam
International Hospital. In the younger females <
37 years, no significant correlation was found
between fertilization rate and male age but a
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negative correlation was found regarding
blastulation rate. While in the older females, no
significant correlation with male age was found
regarding fertilization or Dblastulation. No
significant correlation was found between
cumulative clinical pregnancy rate and male
age in both young (<37y) and old females
(>37y).

Conclusion:

Male Age has a significant role on his fertility
potential and would affect pregnancy prognosis
as well as ART results.
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