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..embryos transfers, no difference was demonstrated in clinical pregnancy rates
(32.8% vs. 33.1%, p-value¼0.96), 42 and 44 pregnancies respectively. The fer-
tilization rates and mean number of cryopreserved embryos were similar be-
tween the two groups in freeze all cycles (55.43% vs. 54.29%, p-value¼0.73),
(3.59 vs. 3.28, p-value¼0.80). Among vaccinated patients and non-vaccinated
patients that underwent fresh embryos transfers, no difference was demon-
strated in the fertilization rate (64.81% vs. 61.98%, p¼ 0.51), and transferred
embryos quality. Regression models applied demonstrated no effect of the
vaccine on oocyte yields and pregnancy rates.
Limitations, reasons for caution: Limitations include retrospective nature
and different treatment protocols.

Additional limitation is the lack of information about vaccination status of
the partners. One would assume that if unbalanced, the proportion of vacci-
nated males would be higher in the study group as partners tend to choose
similarly in regard to vaccine administration.
Wider implications of the findings: Women should consider vaccination
prior to their attempts to conceive via IVF treatments.
Trial registration number: ASF-0094-21
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Study question: What are the various inclusion criteria for the definition of
unexplained infertility used for recruitment to clinical trials, and is there ho-
mogeneity of these definitions?
Summary answer: There is a need to standardise the definition of unex-
plained infertility when recruiting for clinical trials to optimise interpretation of
results and allow appropriate meta-analysis.
What is known already: Unexplained infertility (UI) is a diagnosis of exclu-
sion. The pathology underlying this diagnosis is likely to include different sub-
tle contributing factors.

Unfortunately there is no universally accepted definition of unexplained in-
fertility. NICE in the UK, and ACOG/ASRM both have lists of recommended
investigations but no specific minimum standards to define UI. Even the
ICMART definition is ambiguous, describing ‘apparently normal’ ovarian func-
tion and ejaculate. This may lead to heterogeneity between inclusion criteria
in relevant research studies. This introduces selection bias and renders meta-
analysis of trial results less meaningful.

A single definition would improve the quality of research for this important
diagnosis.
Study design, size, duration: A systematic review of primary research in-
vestigating definitions of unexplained infertility in humans. A thorough search
of online databases Medline and Embase was performed from inception to
November 2021. A bespoke Excel spreadsheet was used to collect data for
baseline study characteristics and outcome data. Results are reported as
percentages.
Participants/materials, setting, methods: The search strategy included
all primary research on heterosexual couple unexplained infertility in human
participants. Papers with specified inclusion criteria were included and no
date or language restrictions were applied.

From 663 results, title and abstract screening identified 83 duplicates and 6
studies unsuitable for the review. A further 275 papers were excluded after
full-text screening. 241 papers remained and their inclusion criteria recorded
and analysed.
Main results and the role of chance: Only 35.7% of papers specified dura-
tion of infertility. Timescales varied from 1 year (46.5%), 2 years (39.5%) or 3
years (14%).

85% papers specified that semen analysis should be ‘normal’. Of these,
40% used the most recent WHO criteria. No other national or international
criteria for grading semen analysis was identified.

90% studies required fallopian tube patency as an inclusion criteria. Of
these, 65.4% specified bilateral patency. Methods for demonstrating patency
included hysterosalpingogram (HSG) (15.7%), laparoscopy (18.4%), a combi-
nation of either (29.5%) or both (24.4%) of these or hystero-contrast-salpin-
gography (0.9%). 11.5% papers did not specify an imaging modality.

48.5% included studies mentioned uterine cavity assessment, 65% of these
using HSG to assess the cavity, other methods mentioned include ultrasound
(26.5%) or hysteroscopy (15.4%).

Only 5.4% papers required either exclusion of or evidence of only minimal
endometriosis

80.5% of included papers required evidence of regular ovulation. 58.7%
used luteal serum progesterone levels, 41.2% required regular cycles (patient-
reported) and 17.5% used basal body temperature pattern assessment.
Other methods mentioned by a minority of papers include endometrial bi-
opsy, ultrasound follicular tracking, serum and urinary luteinising hormone lev-
els. 44% studies required normal endocrine profiles of which 66% measured
prolactin and FSH and 50% measured thyroid function.
Limitations, reasons for caution: The strength of this study is that we in-
cluded all primary research papers studying unexplained infertility with no
time limitations. Included studies originated from across the world. This is a
thorough representation of criteria used across all clinical trials for unex-
plained infertility.
Wider implications of the findings: Only 63/241 (26%) studies included
duration of infertility, tubal patency, proof of ovulation and semen analysis in
their inclusion criteria. This demonstrates the need for standardisation of the
definition of unexplained infertility. If future research can apply the same inclu-
sion criteria this will reduce selection bias and allow appropriate meta-
analysis.
Trial registration number: NA
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Study question: Is there any impact of the pandemic period on semen
parameters?
Summary answer: Both total and progressive sperm motility as well as
sperm morphology were impaired during COVID-19 pandemic.
What is known already: Male fertility could be affected by many environmen-
tal conditions. The COVID-19 pandemic has led to many dramatic consequences
on human lives (psychological, financial level. . .). However, little information is
available on the impact of the emergent COVID-19 on male fertility.
Study design, size, duration: This was a cohort study comparing semen
parameters before and during the two first COVID-19 waves in infertile
Tunisian patients.
Participants/materials, setting, methods: Were included in the current
study 90 patients followed in the consultation of the department of
Cytogenetics and Reproductive Biology (Monastir, Tunisia) for hypofertility.
Each of the included patients has already a spermogram before the COVID-
19 pandemic and a spermogram during the COVID-19 pandemic allowing the
comparison of semen parameters for each patient so that he was considered
as his own control. Patients who received medication (antibiotics, anti-
oxidants. . .) were excluded from the current study.
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..Main results and the role of chance: Among standard semen parameters,
we have shown a significant decrease in both total and progressive sperm
motility during COVID-19 pandemic (p< 0.0001 and p¼ 0.001 respectively).
The observed decrease 30 min after ejaculation was maintained 2 hours and
4 hours after ejaculation. Furthermore, we observed an impairment in sperm
morphology. Indeed, the percentage of morphologically abnormal spermato-
zoa raises from 90.99§7.37% to 93.67§4.54% (p< 0.0001). The remaining
semen parameters was similar between the two compared timepoints except
a slight decrease in sperm count during the pandemic (p¼ 0.079).

Multivariate analysis didn’t show among clinical and epidemiological charac-
teristics any associated factor with the observed decrease in semen quality.
Limitations, reasons for caution: The included patients didn’t have any
COVID-19 symptoms on the day of sperm collection. However, as we have
no proof of negative PCR test, the observed impairment in semen quality
could be not only the consequence of psychological stress but may be also in-
duced by a latent infection.
Wider implications of the findings: Even in patients with no proof of
COVID-19 infection, the pandemic seems to have a real impact on hypofer-
tile men as sperm motility and morphology were significantly impaired. It
would be preffered to control semen parameters away from such period be-
fore referring patients to assisted reproduction.
Trial registration number: Not Applicable
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Study question: Which are the perceptions and knowledge regarding female
fertility and infertility of Spanish women?
Summary answer: Infertility carries a social stigma that prevents women
from sufficient knowledge or professional aid to take their reproductive
choices adequately.
What is known already: Infertility is a pathology that remains on an invisi-
ble plane for society. It is estimated that up to a third of all IVF cycles per-
formed due to low ovarian reserve would be avoidable if women had
received sufficient information at the right time. The factors that mainly

contribute to this phenomenon are the marked social stigma that it entails,
the lack of knowledge regarding tools, possibilities and real expectations in
fertility and the low socio-sanitary involvement regarding tasks and campaigns
to increase social awareness in this specific field.
Study design, size, duration: This is a cross-sectional study carried out us-
ing a population-based survey to identify different attitudes, knowledge and
opinions regarding fertility and infertility. The survey was made public on April
30, 2019 and closed on May 10, 2019.
Participants/materials, setting, methods: A total of 1569 Spanish
women answered all the questions included in the survey. No response or
subject participation was excluded from the study. The platform used to cre-
ate the questionnaire was Google Forms, which anonymizes the responses
automatically. Data processing was performed using RStudio, an integrated
development for R scripting.
Main results and the role of chance: Up to 1231 women had not had
children at the time of the survey and 46% (566) of these cohort were either
worried or very concerned about not being able to conceive naturally in the
future. Also, 71% (871) of the same cohort were willing to have children of
their own. In addition, 65% (1015) among those surveyed though that infertil-
ity had an important social stigma. With respect to gynecological health, 89%
(1376) of women surveyed had had at least a gynecologic check-up at the
time of answering the survey. However, up to 78% (921) of this cohort had
never consulted their gynecologist regarding female fertility. Women surveyed
were asked to predict the age at which conceiving a child both naturally and
via assisted reproductive techniques started to become difficult. Respondents
predicted that age to be 36.74 (IC95% [36.52, 36.96]) years and 39.79
(IC95% [39.58, 40.01]) years, respectively. Plus, 86% (1328) of women sur-
veyed were in favor of elective fertility preservation and up to 72% (1127)
thought that the Spanish State should either cover or aid economically this
process. Finally, up to 72% (1115) of them thought they lacked important in-
formation to take their reproductive choices adequately.
Limitations, reasons for caution: Participants in the survey were exclu-
sively contacted virtually. Even with the number of responses obtained and
due to the descriptive nature of this study, it might not be representative of
Spanish female society regarding the topics addressed. Also, the results here
presented might not be extrapolable to other populations.
Wider implications of the findings: Considering the data presented in
this work, education in fertility should start as soon as possible, ideally in high
school. Finally, reproductive autonomy is being able to choose whether to
have or not to have children, but the key is to always be able to make that
decision.
Trial registration number: Not applicable
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