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..Wider implications of the findings: Our study of DMRTB1 in humans
provides new information on the transcription regulatory mechanism of sper-
matogenesis, suggesting that these pathogenic mutations in DMRTB1 are
etiological factors in patients with NOA and providing a valuable clue for ge-
netic counselling on the DMRTB1 mutants associated with infertility in
human males.
Trial registration number: No
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P-016 Can we predict sperm DNA fragmentation values using
patients’ semen parameters and clinical characteristics combined
with machine learning?
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Study question: Which clinical factors and semen parameters best predict
sperm DNA fragmentation percentage (DF%) using machine learning, and
which model performs best for the prediction?
Summary answer: Progressive sperm motility, sperm morphology, primary
or secondary infertility, varicocelectomy, and smoking predicted DF% across
models, with Gamma Generalized Linear Model providing the best fit.
What is known already: Numerous studies have shown that sperm DNA
fragmentation has a potential clinical significance in assisted reproduction out-
comes. However, current testing methods are non-standardised, time-
consuming and expensive. Predicting DF% during clinical consultations could
inform clinical decision-making. No reliable pipelines exist to predict sperm
DNA fragmentation from clinical and seminal fluid data. Therefore, we inves-
tigated the best predictors of DF% using machine learning, which can handle
complex datasets and detect non-linear relationships. By integrating clinical
and semen parameters, a prediction tool could be built to enable clinicians to
quickly and objectively predict sperm DNA fragmentation.
Study design, size, duration: This cross-sectional study analyzed data
from 236 men undergoing seminal fluid analysis recruited from two private
IVF centres. In-person interviews collected demographic (age, body mass in-
dex), clinical (primary/secondary infertility, varicocelectomy), and smoking
status between July 2023 and April 2024. All participants provided informed
consent following ethical approval.
Participants/materials, setting, methods: Among the male participants
(mean age: 34.72 years), 138 (58.5%) had primary infertility, 36 (15.3%) had
secondary infertility, and 62 (26.3%) were fertile. Semen analysis followed
World Health Organization (WHO) 2010 guidelines, assessing volume, motil-
ity, concentration, and morphology. DF% was assessed using the Sperm
Chromatin Dispersion (SCD) test. Six statistical models, including linear and
generalized linear models (GLM) with and without bootstrapping, were ap-
plied to identify DF% predictors.
Main results and the role of chance: Linear regression identified progres-
sive sperm motility (B ¼ -0.171, p¼ 0.031), normal sperm morphology (B ¼
-1.195, p¼ 0.004), infertility status (B ¼ -3.925, p¼ 0.005), and

varicocelectomy (B ¼ -6.686, p¼ 0.001) as significant predictors, explaining
�20% of DF% variability (R2 ¼ 0.199). Lower DF% was observed in primary
infertility cases compared to secondary infertility across all models. Internal
validation through bootstrapping (1,000 resamples) reinforced the stability of
identified predictors and uncovered smoking as a significant factor (B ¼
-3.343, p¼ 0.046), minimizing potential sampling bias. The GLM validated
these predictors, showing slightly improved explanatory power (R2 ¼ 0.209)
and consistency for progressive sperm motility (B ¼ -0.199, p¼ 0.014), nor-
mal sperm morphology (B ¼ -1.162, p¼ 0.005), infertility status (B ¼ -7.131,
p¼ 0.012), and varicocelectomy (B ¼ -6.642, p¼ 0.001). The Gamma GLM
further refined predictions, addressing DF’s skewed distribution and delivering
superior fit indices (AIC ¼ 1791.53, BIC ¼ 1829.49, deviance ¼ 83.495,
χ2(9) ¼ 103.19, p< 0.001). Predictor consistency across models highlights
robust relationships, while the Gamma GLM’s improved fit and tailored
assumptions make it the most reliable approach for predicting DF% in clini-
cal contexts.
Limitations, reasons for caution: The study is limited by the small sample
size and restricted demographics, reducing generalizability and diagnos-
tic power.
Wider implications of the findings: These preliminary findings contribute
to developing machine learning models for predicting sperm DF%, utilising
clinical factors and semen analysis parameters to support clinical decision-
making in fertility assessments.
Trial registration number: No
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Study question: Does sperm selection using cumulus cells reduce sperm
DNA fragmentation?
Summary answer: Sperm selection using cumulus cells significantly reduces
DNA fragmentation in sperm samples.
What is known already: Sperm selection plays a critical role in the success
of IVF procedures. IVF laboratories typically use conventional techniques
such as density gradients or swim-up; however, patients with sperm DNA
fragmentation require more specialised approaches, such as microfluidics or
magnetic-activated cell sorting (MACS). Recent studies highlight the role of
cumulus cells in these advanced methods, enabling the selection of spermato-
zoa with no DNA fragmentation. Additionally, these strategies allow for the
selection of sperm with better motility, morphology, maturity, and even
higher fertilisation and blastocyst formation rates.
Study design, size, duration: This prospective study was conducted be-
tween August and October 2024. Six semen samples were collected from six
different sperm donors, while cumulus cells were obtained from six different
oocyte donors on the same day.
Participants/materials, setting, methods: For sperm selection, we used
“Supersperm” ICSI dish (Oosafe® ICSI Dish with Sperm Selection Channels,
CE mark pending) featuring two channels. A fresh, non-capacitated semen
sample was added to both channels: spermatozoa in the upper channel
passed through cumulus cells, while those in the lower channel did not. After
1-hour incubation, 3μl drops were collected, placed on poly-lysine-treated
slides, and DNA fragmentation was assessed using the TUNEL assay.
Statistical analysis was performed using R (v4.4.2).
Main results and the role of chance: After paired analysis of the samples,
statistically significant differences in DNA fragmentation levels were observed.
The untreated control samples showed a mean DNA fragmentation of
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..6.67%, while the samples filtered through cumulus cells had a reduced frag-
mentation rate of 1.75% (p¼ 0.001). Although these were high-quality donor
sperm samples, the cumulus cell selection significantly reduced DNA frag-
mentation. This finding is notable as the selection occurs in the same dish
where ICSI is performed, streamlining the laboratory workflow and eliminat-
ing the need for additional selection techniques before ICSI. Furthermore,
using the raw sample reduces the need for further manipulation.
Limitations, reasons for caution: The study was conducted using donor
samples. To draw more significant and robust conclusions, future research
should include patient samples with high DNA fragmentation and a larger
sample size. Furthermore, additional laboratory and clinical studies are
needed to further validate these findings.
Wider implications of the findings: This result highlights the advantages
of using cumulus cells for selecting spermatozoa with minimal DNA fragmen-
tation. It offers a simple, reliable, and efficient one-step method for sperm
selection using the “Supersperm” ICSI dish. Patients with elevated DNA frag-
mentation, who require additional selection techniques, may particularly
benefit from this approach.
Trial registration number: No
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P-018 Seminal Plasma Cell-Free DNA as a Non-Invasive Marker
for Spermatogenesis and Male Infertility: Insights from Tissue-of-
Origin Analysis
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Study question: Does seminal plasma cell-free DNA (sp-cfDNA) analysis
reveal differences in cellular contributions between fertile and infertile men,
providing insights into spermatogenesis and testicular cell dynamics?
Summary answer: Sp-cfDNA likely originates from germ cells in azoosper-
mic samples, whereas in normozoospermic samples, it primarily derives from
somatic testicular cells, reflecting differences in testicular dynamics.
What is known already: Approximately 50% of couple infertility cases are
attributed to male factors, with one-third of these cases lacking a clear etiol-
ogy. Cell-free DNA (cfDNA), circulating extracellular DNA, has diverse
medical applications, including prenatal testing, cancer management, and ther-
apy outcome prediction. Seminal plasma, composed of secretions from
various male reproductive organs, may provide insights into their function.
While some studies link cfDNA concentrations to sperm parameters, little is
known about the origins of these fragments, particularly their relationship to
specific cell types.
Study design, size, duration: This ongoing retrospective study involves
single seminal plasma samples from 40 individuals, collected and stored at
-80 �C. The research is part of a PhD thesis (2023–2027). Samples are an-
alyzed for sp-cfDNA characteristics using state-of-the-art molecular and
bioinformatics tools. The study aims to investigate sp-cfDNA profiles
across different male infertility conditions, providing insights into their mo-
lecular underpinnings and potential diagnostic applications. Further
samples and extended analyses are planned to enhance statisti-
cal robustness.
Participants/materials, setting, methods: Seminal plasma samples were
collected from 24 individuals (4 normozoospermic, 7 oligozoospermic, 3
cryptozoospermic, 10 azoospermic) with normal karyotypes and no Y chro-
mosome microdeletions. dsDNA concentrations were quantified (QubitTM),
and fragment length was analyzed (Agilent High Sensitivity DNA Kit).
Afterward, sp-cfDNA was extracted, single-stranded libraries prepared for
10 samples, and sequenced (Illumina NextSeq 500, Mid Output Kit v2.5,
paired-end 75 bp). Bioinformatic alignment (bwa-mem) and data analysis
employed scripts from shendurelab/cfDNA (GitHub).

Main results and the role of chance: Azoospermic samples had the low-
est sp-cfDNA concentration (1.36 ng/μL), with two outliers (41.4 and
16.3 ng/μL). Oligozoospermic and normozoospermic groups had slightly
higher concentrations (1.82 and 2.52 ng/μL), while cryptozoospermic sam-
ples had the highest (5.6 ng/μL). No statistically significant differences were
observed. Sp-cfDNA fragments ranged from �50 bp to �8000 bp, with peaks
at �160–180 bp, �340 bp, �540 bp, likely corresponding to apoptotic nucle-
osomes, and �2000 bp. Fragment profiles were consistent across samples.

Approximately 78% of sequenced fragments from 10 samples (4 azoosper-
mic, 1 oligozoospermic, 2 cryptozoospermic, 3 normozoospermic) aligned
with high mapping quality to the GRCh38.p14 human reference genome
(�0.5x coverage), excluding repetitive DNA. Tissue-of-origin detection in-
volved two separate analyses using Protein Atlas transcriptome datasets: one
comparing gene expression to 61 tissues/cell types and the other to nine tes-
ticular cell types. The broader tissue analysis was used to validate the script’s
performance in identifying testicular cfDNA sources. In this analysis, ductus
deferens ranked highest on average. In the testis-specific analysis, normozoo-
spermic samples had germ cells ranked lowest and endothelial/peritubular
cells highest, whereas three of four azoospermic samples had germ cells
ranked highest (p< 0.05), with one resembling the normozoospermic profile.
Limitations, reasons for caution: This study is limited by small sample
sizes, low sequencing coverage, and the script’s focus on sp-cfDNA frag-
ments of 120–180 bp, which may not represent all cell types. Additionally,
the analysis relies on probabilistic rankings from known sequences and tran-
scriptome datasets, requiring further validation to confirm these findings.
Wider implications of the findings: The tissue-of-origin analysis may pro-
vide valuable insights into spermatogenesis and could help predict the
likelihood of successful sperm retrieval during TESE in azoospermic patients.
By analyzing sp-cfDNA and ranking the most probable contributing cell types
based on transcriptome datasets, this approach offers a non-invasive method
to infer testicular function.
Trial registration number: No
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P-019 Pentoxifylline-based gel: A novel formulation for non-
invasive treatment of mild male-factor infertility
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Study question: Does 0.1% pentoxifylline-based gel improve sperm motility
in normospermic and subfertile males, including oligoasthenospermic and
asthenospermic samples?
Summary answer: 0.1% pentoxifylline-based gel significantly enhances pro-
gressive sperm motility in normospermic, oligoasthenospermic and
asthenospermic samples, with the most substantial improvement observed in
samples with compromised motility.
What is known already: Pentoxifylline is a competitive non-selective phos-
phodiesterase inhibitor with antioxidant and anti-inflammatory properties. It
has been extensively studied for its ability to enhance sperm hyperactivated
motility, particularly in cases of asthenospermia and oligoasthenospermia, and
is commonly used in assisted reproduction. Studies have demonstrated that
pentoxifylline improves sperm motility both in vitro and in vivo after oral ad-
ministration. Here, we aimed to assess the potential of a newly formulated
pentoxifylline-based gel (Prokrea BCN, Spain) to improve sperm motility.
This cost-effective, and non-invasive approach could serve as an alternative
to more invasive technologies. It may provide benefits to couples experienc-
ing mild male-factor infertility.
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