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motility, and morphology) through the seminogram. Although six different editions
of the “WHO Manual for the Laboratory Examination and Processing of Human
Semen” have been published to date, the diagnostic potential of this approach has
been called into question. Additionally, recent studies report a significant decline
in sperm counts and fecundability in general. Therefore, the need for alternative
diagnostic approaches that effectively predict fertility in men is urgently needed.

In this talk we will cover what the limitations of the current semen analysis
are, what novel tests are available and more important the new horizons,
ideas and research in male fertility testing. We will focus in: 1) the usefulness
of sperm functionality analyses (e.g., vitality, plasma membrane and acrosome
integrity, plasma membrane lipid disorder, mitochondrial membrane potential,
mitochondrial peroxide and superoxide levels, intracellular levels of ROS and
Ca2þ, and sperm chromatin condensation, among others), 2) the clinical
implications of sperm DNA fragmentation and the newest recommendations
for assisted reproduction clinics, 3) the newly described monogenic causes of
human male infertility, and 4) how comorbidities are related with infertility.
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In 2020, SARS-CoV-2 and the COVID-19 pandemic had a huge impact on
the access to and provision of ART treatments. Gradually, knowledge about
the virus and its transmission has become available and has allowed ART ac-
tivities to resume with certain restrictions. Still, questions on the impact of
the virus on fertility and ART treatments remain.

Regarding the possible consequences of COVID-19 in men, ACE2 and
TMPRSS2, the receptors required for the viral penetration into cells, are highly
expressed in the testis and the presence of SARS-CoV-2 has been demon-
strated in the testicular tissue and the ejaculate in a small percentage of males
with active and severe COVID-19 infection. Impairment of the sperm quality
has been described during the acute and recovery phase of infection.

In the female scenario, low levels of ACE2 have been reported in ovarian tis-
sue and co-expression of ACE2 and TMPRSS2 has been demonstrated in
oocytes, zygotes and blastocysts that are thus potentially susceptible to SARS-
CoV-2 infection upon exposure to the virus. The endometrium has been shown
to be at a low risk of infection. Although infrequent, vertical transmission of
SARS-CoV-2 has been reported in cases of severe maternal infection.

The effects of SARS-CoV-2 infection have been analysed in ART patients.
Certain studies suggest that ovarian function might be altered and that IVF
results could be poorer in patients that have recovered from COVID-19
while others show no evidence of compromised follicular function. The possi-
ble effects of vaccination in male and in female patients have also been ex-
plored. Neither the ovarian response nor the sperm quality is affected by the
administration of COVID-19 vaccines, which are highly recommended in cou-
ples planning a pregnancy, either spontaneous or through ART.

During the different waves of the COVID-19 pandemic, the ESHRE
COVID-19 Working Group has produced recommendations and publications
to guide patients and professionals in their journey through ART during these
difficult times.
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Pathogens are a major threat to maternal health and the progression of preg-
nancy. The immune response during normally progressing pregnancies, pri-
marily the suppression of inflammation, likely accounts for this high suscepti-
bility of pregnant women to infections. An increased morbidity and mortality
related to influenza, COVID-19 and malaria has been reported for pregnant
women, compared to non-pregnant women. Especially influenza infections
during pregnancy have been well studied, as humans are severely and recur-
rently affected by seasonal epidemics and random pandemics. Besides severe
maternal symptoms such as acute cardiopulmonary events, pneumonia, and
acute respiratory distress syndrome, maternal influenza infection also causes
foetal complications, such as intrauterine growth restriction, preterm birth or
even foetal death. However, vertical transmission of the influenza virus across
the placenta and infection of the foetus has not been observed, suggesting
that the pregnancy pathologies are maternally derived.

In addition to influenza-mediated adverse conditions, the recent COVID-
19 pandemic has underscored that infection with the severe acute respiratory
syndrome coronavirus type 2 (SARS-CoV-2) can also lead to severe illnesses
in pregnant women, accompanied by a higher risk for foetal loss or preterm
birth. Fortunately, with the ongoing pandemic, large cohort studies and meta-
analyses revealed that vertical transmission and related fetal infection is a rare
complication affecting only 1-3% of SARS-CoV-2 infections in pregnancy.
These low risk for placental infection is likely due to the inefficient SARS-
CoV-2 virus replication in placental tissues. Since understanding SARS-CoV-2-
related pathogenicity during pregnancy is highly relevant, we initiated a study
early in 2020, to which we have recruited more than 160 pregnant women
with COVID-19. Our comprehensive placental analyses unearthed a paucity
of SARS-CoV-2 viral expression ex vivo in term placentae under acute infec-
tion and in convalescent pregnant women. Furthermore, we could show inef-
ficient SARS-CoV-2 replication in placental tissues in vitro, which provides a
rationale for the low ex vivo viral expression. We detected specific SARS-
CoV-2 T cell responses in mothers within a few days upon infection, which is
undetectable in cord blood. Reports by others have shown that maternal
SARS-CoV-2 during pregnancy may cause placental insufficiency, defined by
increased perivillous fibrin deposition, histiocytic intervillositis and trophoblast
necrosis. These changes can cause extensive placental damage leading to pla-
cental malperfusion and insufficiency that is incompatible with intrauterine sur-
vival. Considering that multiple SARS-CoV-2 variants of concern which
emerged until today may affect pregnant women differently and bear a differ-
ential risk for pregnancy complication. This, continuous vigilance is needed in
order to provide best protection of the highly vulnerable group of pregnant
women and their unborn children.
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