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..routine practice can help in reducing the negative effect of reactive oxygen
species and thus improve pregnancy rate and live birth rate.
Trial registration number: MCDH/2019/35

Abstract citation ID: deac107.067
P-071 Assessing the integrity of the male gamete genome to
improve ART clinical outcomes

O. Kocur1, P. Xie1, C. Sung1, S. Souness1, Z. Rosenwaks1,
G. Palermo1

1Weill Cornell Medicine, The Ronald O. Perelman and Claudia Cohen Center for
Reproductive Medicine, New York, U.S.A.

Study question: Does screening for sperm chromatin fragmentation (SCF)
benefit and help guide the treatment of patients with subtle male factor
infertility?
Summary answer: In patients with abnormal SCF, an enhanced sperm se-
lection or surgical sampling procedures improved clinical outcomes, demon-
strating the value of assessing the male genome.
What is known already: Standard infertility workups include an assessment
of the female genital tract, ovarian reserve, ovulation, and a semen analysis.
Nevertheless, pregnancy failure is still encountered in couples with a young fe-
male partner with patent tubes and normal ovulation profile, and a male part-
ner with normal semen analysis. SCF has previously been described as
responsible for recurrent miscarriages and persistent ART failure. Therefore,
the observed presence and degree of SCF may help guide treatment utilizing
microfluidic sperm selection (MFSS) or Intracytoplasmic Sperm Injection (ICSI)
with testicular spermatozoa, where in both cases, spermatozoa with higher
genomic integrity were isolated, yielding improved clinical outcomes.
Study design, size, duration: From 2010 to 2021, we included 76 couples
who had disappointing clinical outcomes; the female partners were relatively
young with negative infertility workups, and the male partners had adequate
semen parameters and were screened for SCF. The couples were then coun-
seled to undergo a subsequent cycle utilizing either surgically retrieved sper-
matozoa or semen specimens processed by microfluidics. Clinical outcomes
were measured and compared between history and post-treatment cycle(s).
Participants/materials, setting, methods: A total of 76 couples with
poor clinical outcomes were included. Semen parameters were deemed ade-
quate for ICSI with an average concentration of 33x106/mL and 33% motility.
A minimum of 500 spermatozoa per sample were assessed by TUNEL assay
with a 15% threshold. Fertilization, implantation, clinical pregnancy, delivery,
and pregnancy loss rates were compared between history and post treatment
cycle(s). Paired t and Chi-square tests were used to compare semen parame-
ter and clinical outcomes, respectively.
Main results and the role of chance: In 168 cycles, 76 couples had poor
clinical outcome results with a 67.1% fertilization rate and an 8.5% implanta-
tion rate, leading to a 16.6% clinical pregnancy rate and a 52.3% pregnancy
loss rate. In these couples, testing for SCF resulted in an average DNA frag-
mentation of 21.6%. In efforts to reduce DNA fragmentation, 63 couples
underwent microfluidics and 13 underwent surgical sperm retrieval. In an im-
mediate post-treatment cycle, there was improvement in implantation
(23.5%) (P< 0.001), clinical pregnancy (39.2%) (P< 0.01), and ongoing/deliv-
ery (37.3%) (P< 0.001), with a concurrent reduction in the pregnancy loss
rate from 52.3% to 5.0% (P< 0.01).

Patients were stratified according to their level of SCF. In the moderate
category (15-30%, n¼ 60), there was meaningful improvement in implantation
(24.3%) (P< 0.001), clinical pregnancy (40.4%) (P< 0.01), and ongoing/deliv-
ery rates (36.2%) (P< 0.001), that yielded a reduced pregnancy loss rate of
10.5% (P< 0.01) compared to the history cycle. In the severe SCF category
(>30%, n¼ 16), there was also a meaningful improvement in implantation
(15.4%), clinical pregnancy (21.7%), and ongoing/delivery rates (21.7%), as
well as a reduction in the pregnancy loss rate (0%), albeit not significant.
Limitations, reasons for caution: In this cohort, we were able to identify
a subtle male factor that was missed in the initial semen evaluation to guide

treatment. However, this cohort was arbitrarily selected by the initial unex-
pected outcome and is a relatively small sample size.
Wider implications of the findings: The presence of a subtle male factor
may explain disappointing clinical outcomes in some couples who have other-
wise negative infertility evaluations. In these cases, screening for SCF can be a
beneficial tool to help guide treatment and maximize the chances of a suc-
cessful pregnancy.
Trial registration number: not applicable

Abstract citation ID: deac107.068
P-072 Collecting semen samples at home for fertility assessment
has a positive effect on sperm quality

P. Scaruffi1, F. Bovis2, E. Maccarini3, C. De Leo4, C. Massarotti4,
S. Stigliani3, F. Sozzi3, P. Anserini3

1IRCCS Ospedale Policlinico San Martino, U.O.S. Physiopathology of Human
Reproduction, Genova, Italy
2University of Genova, Department of Health Sciences DISSAL, Genova, Italy
3IRCCS Ospedale Policlinico San Martino, UOS Physiopathology of Human
Reproduction, Genova, Italy
4University of Genova, Department of Neuroscience- Rehabilitation-
Ophthalmology- Genetics and Maternal-Child Health DiNOGMI, Genova, Italy

Study question: Does site of semen collection (home/clinic) affect semen
parameters?
Summary answer: Semen collection is superior when performed at home
as compared with at a clinic in terms of sample volume, sperm concentration,
and total sperm count.
What is known already: In fertility clinics the standard approach to semen
collection for diagnostic analysis and use in ART involves a private room close
to the andrological/embryological laboratory. In fact, WHO recommends
that semen samples should be collected at clinic to avoid fluctuations in tem-
perature and to control the time between collection and processing. On the
other hand, today - due to the COVID-19 pandemic - semen collection at
home is widely advised to reduce the time of stay of patients at clinic. There
are still no firm conclusions whether collecting semen at home has any influ-
ence on sperm quality and reproductive competence.
Study design, size, duration: This retrospective longitudinal cohort study
performed at a tertiary level public fertility center included 8634 semen sam-
ples from 5880 men undergoing fertility assessment from 2015 to 2021: 5530
samples were collected at clinic from 3773 men, and 3104 at home from
2107 men. For a subgroup analysis comparing clinic to home collection within
the same patient, we included 1260 samples from 428 men. Possible effect of
seasonal variation on semen parameters was also investigated.
Participants/materials, setting, methods: The impact of sample collec-
tion site on endpoints (semen volume, concentration, motility) was evaluated
using a generalized linear model for repeated measures in which the following
covariates were included: age, BMI, days of sexual abstinence, smoke habit.
Paired comparisons between home- and clinic-collected samples within indi-
viduals were made by paired t-test or Wilcoxon signed rank test, as appropri-
ate. The effect of seasonality on sperm parameters was investigated plotting
the time series of differences between samples.
Main results and the role of chance: Samples collected at home had sig-
nificantly higher semen volume (p ¼ 0.016), sperm concentration (p <

0.0001), and total sperm count (p < 0.0001) respect to samples collected at
clinic. The abstinence period, known to potentially influence these parame-
ters, was similar for all patients. There was no difference in sperm motility.
Paired comparisons of semen characteristics in the 428 patients with home-
collected (n ¼ 583) and clinic-collected (n ¼ 677) samples confirmed the
aforementioned results. The semen sample collections were distributed
among all months over 5 years: regarding seasonal variations in semen quality,
we did not find any evidence of variations of sample parameters by month.
Limitations, reasons for caution: Some weaknesses should be consid-
ered: i) only men undergoing fertility check-up were assessed and it remains
to be validated whether our conclusions are applicable to men attempting
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..pregnancy by ART; ii) we did not measure type and degree of psychological
stress that may have affected the men in our study.
Wider implications of the findings: Our observation of decrease in se-
men quality of clinic-collected samples may be the result of an acute psycho-
logical stress experienced by patients, as suggested by previous reports. Thus,
when possible, semen collection at home should be encourage at least for
men who undergo fertility assessment.
Trial registration number: not applicable

Abstract citation ID: deac107.069
P-073 SARS-CoV2 infection in human testis and sperm: in vivo
and in vitro studies

A. Luddi1, F.P. Luongo1, R. Ponchia1, F. Cecconi2, F. Dragoni3,
A. Haxiu1, M. Zazzi3, I. Vicenti3, P. Piomboni1

1University of Siena, Molecular and Developmental Medicine, Siena, Italy
2AOUS, UOC Urology, Siena, Italy
3University of Siena, Department of Medical Biotechnologies, Siena, Italy

Study question: Can severe acute respiratory syndrome coronavirus 2
(SARS-CoV2) enter somatic and germinal cells of human testis or ejaculated
sperm, thus affecting male reproductive function?
Summary answer: This research provides a biological background of the
potential route for infection of SARS-CoV-2 and may enable rapid deciphering
of COVID-19-induced male-related reproductive disorders.
What is known already: Epidemiologic studies suggest a significant male
sex susceptibility for severe COVID19 symptoms. SARS-CoV-2 is known to
affect certain cell types based on their expression of angiotensin-converting
enzyme 2 (ACE2) and Transmembrane serine protease2 (TMPRSS2). ACE2
makes available the binding site for the Spike protein of SARS-CoV-2.
TMPRSS2 facilitates virus entry by cleaving the S antigen into S1 (the active
binding site). Several studies reported the presence of ACE2 in Leydig and
Sertoli cells as well as in germ cells from spermatogonia to spermatozoa.
These data suggest that the human testis and gametes are a target for SARS-
CoV-2.
Study design, size, duration: To address this question, we examined the
gene expression profile of SARS-CoV-2-associated receptors and proteases
(ACE2-TMPRSS2) as well as their protein expression and localization in testic-
ular tissue of males undergoing diagnostic surgery and in sperm of healthy,
normozoospermic donors referring to the Unit of Assisted Reproduction,
Siena University Hospital, from April 2020 to January 2022.
Participants/materials, setting, methods: Assays were performed on tis-
sue biopsies (n¼ 3) or on freshly ejaculated sperm of men (n¼ 6) undergoing
routine semen analysis after granting informed consent. To this end, tissue bi-
opsies and ejaculated sperm have been co-cultivated for 5-12h with infected
VERO E6 cells. Immunoelectron microscopy, in situ hybridization, and highly
sensitive digital droplet PCR analysis, have been used to assess if particles
containing SARS-CoV- 2 antigens can be detected in testicular tissue or sper-
matozoa in vitro.
Main results and the role of chance: We carefully investigated the pres-
ence of the SARS-CoV-2 virus and the possible effect on male fertility, both
at the molecular and ultrastructural levels. To elucidate the mechanisms un-
derlying virus infection in germ cells and male gametes, we analyzed the ex-
pression of both ACE2 and TMPRSS2. Both genes are expressed in testes
and ejaculated sperm, confirming the possibility that SARS-CoV2 can enter
these cells. We also provided evidence of the expression of the correspond-
ing proteins in both testis and sperm by immunofluorescence assays. The im-
munofluorescence staining of paraffin-embedded slices of testicular tissue with
anti-ACE2 antibody revealed a strong signal in Leydig cells. However, ACE2
staining was also present in human Sertoli cells and was concentrated in the
adluminal half of the cell, i.e. surrounding spermatocytes and spermatids.

The analysis of TRPMSS2 showed similar results. Indeed, this protease is
localized mainly in the interstitium, at the level of Leydig cells. This is an in-
triguing datum, since, while Leydig cells may be considered as a high-risk cells
because of the co-expression of TMPRSS2 and ACE2, germ cells may not be

at increased risk of ACE2and TMPRSS2-mediated viral entry and spread, given
the lack of co-expression in these testicular cell type.
Limitations, reasons for caution: The low number of analyzed samples
may limit the statistical power of this study. Whether the SARS-CoV-2 infec-
tion change the gene expression profile of other SARS-CoV-2-associated pro-
teases is under investigation
Wider implications of the findings: This validated RT-PCR assay allows
reliable screening of SARS-CoV-2 in sperm, useful for investigating the pres-
ence of the virus in patients undergoing ART, as well as for explaining the mo-
lecular and cellular mechanisms related to the gender specificity of the more
severe infection-related symptoms.
Trial registration number: Not applicable

Abstract citation ID: deac107.070
P-074 Sperm deoxyribonucleic acid integrity decreases with age
and exhibits a rapid decline beyond the age of 35: a retrospective
evaluation of 3446 semen samples

A. Tadevosyan1,2, F. Bissonnette3,4, A. Zini3,5, I.J. Kadoch1,3,4

1Clinique OVO, Laboratory medicine, Montreal, Canada
2Universit�e de Montreal, Pharmacology and Physiology, Montreal, Canada
3Clinique OVO, Fertility, Montreal, Canada
4Universit�e de Montreal, Obstetrics and Gynecology, Montreal, Canada
5McGill University, Division of Urology- Surgery, Montreal, Canada

Study question: Does advancing paternal age correlate with sperm DNA
fragmentation index (DFI) and is there a cut-off age beyond which sperm DFI
increases significantly?
Summary answer: In infertile men, DFI correlate with advancing paternal
age and should be routinely screened starting 35 years of age.
What is known already: In recent decades, birth rates have substantially in-
creased for men older than 30 years because of advanced age of marriage,
rising life expectancy at birth, modern societal norms, and accessibility to as-
sisted reproductive technology (ART). Advanced paternal age has been asso-
ciated with a decline in conventional semen parameters (volume,
concentration, motility, DFI), as well as, reduced fertility, increased risk of
miscarriage, structural chromosomal aberrations and complex epigenetic dis-
orders. Several studies have recommended testing sperm DFI in infertile men
with advanced age (�40 years) as it may provide prognostic information for
couple attempting natural and assisted reproduction.
Study design, size, duration: This is a retrospective study of 3446 semen
samples from patients under investigation for infertility between April 2016
and January 2022. Semen samples were obtained after 2-3 days of sexual ab-
stinence. Patients were stratified into seven groups based on their age:
patients � 29 years (n ¼ 127; 3.7%), 30-35 years (n ¼ 868; 25.2%), 36-39
years (n ¼ 863; 25.0%), 40-45 years (n ¼ 1017, 29.5%), 46-49 years (n ¼
321; 9.3%), 50-55 years (n ¼ 179, 5.2%) and � 56 years (n ¼ 71, 2.1%).
Participants/materials, setting, methods: Conventional semen parame-
ters were assessed according to the WHO criteria and DFI was evaluated by
TUNEL assay using the APODirect Kit run on BDAccuriC6 flow cytometer.
Pearson’s r was used for correlation analysis between sperm concentration,
DFI and paternal age. DFI results for each stratified patient group were evalu-
ated by one-way ANOVA, followed by Tukey pos-hoc multiple comparison
test. Results are presented as the mean§standard error and a P-value of <
0.05 was considered statistically significant.
Main results and the role of chance: In this cohort of men with a mean
age of 39.5 years § 0.1 (range 23-76 years), sperm deoxyribonucleic acid
(DNA) fragmentation (21.1% § 0.2) was positively correlated with age (r ¼
0.23, p<0.001). In contrast, the correlation between sperm concentration
and age was non-significant (r ¼ 0.03, p ¼ 0.07). Mean DFI in patients segre-
gated into seven age groups were: �29 years (15.7% § 0.8), 30-35 years
(17.7% § 0.4), 36-39 years (19.7% § 0.4), 40-45 years (22.6% § 0.4), 46-49
years (26.2% § 0.9), 50-55 years (26.7% § 1.2) and � 56 years (31.1% §
2.0). Mean %DFI level in the 26-29 and 30-35 age groups were non-signifi-
cantly different (p ¼ 0.65). However, mean %DFI level in the 36-39 age group
was significantly higher than in the 26-29 and 30-35 age groups (p ¼ 0.02 and
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