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..compaction (no change/increased in endometrial thickness) cycles were con-
sidered. The primary outcomes were clinical pregnancy(CPR),
miscarriage(MR) and ongoing pregnancy/livebirth (OPR/LBR) rates. The
Breslow–Day-statistic, Q-statistic and I2 (inconsistency) were used to deter-
mine the combinability of the trials. The random effects model was used for
odds ratio(OR). The StatsDirect statistical software (Cheshire, UK) was used
for data analysis.
Main results and the role of chance: Although endometrial compaction
does not significantly affect CPR (OR:1.31[0.91-1.89],P¼0.14) and MR
(OR:1.18[0.87-1.59];P¼0.27, it seems to be associated with a higher OPR/
LBR (OR:1.54[1.12-2.13];P¼0.007). shows the data.
Limitations, reasons for caution: Some trials did not report clinical preg-
nancy or miscarriage rate. It could be associated with differences in the
results. The retrospective nature and lack of standardisation of procedures
across studies should be highlighted. Some analyses show high heterogeneity.
Although statistically significant, the results in both arms are very close.
Wider implications of the findings: The combined results support the
change in endometrial thickness as an easy, low-cost, potential noninvasive
marker of endometrial receptivity. However, additional trials are still needed.
Trial registration number: Not applicable
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Study question: The impact of endometriosis on the outcomes of ART is
still ambiguous and the mechanism by which endometriosis impacts fertility
has not been fully elucidated
Summary answer: Endometriosis was associated with low CLBR in IVF,
which might be due to the change of follicular microenvironment and
compromising the quality of embryos.
What is known already: Despite the great advantages of IVF treatment in
endometriosis-linked infertility, the impact of endometriosis on outcomes of
infertility management with ART is controversial and few studies focused on
the association between endometriosis and CLBR. Numerous mechanisms
have been proposed in an effort to delineate the multifaceted pathophysiol-
ogy that induces impairment of reproductive dynamics in patients with endo-
metriosis. Reactive oxygen species, dysregulation of the immune system
and cellular architectural disruption constitute the crucial mechanisms that
detrimentally affect oocyte and embryo developmental potential.
Study design, size, duration: This study retrospectively included 433
patients with endometriosis and 1299 patients with tuber factor infertility to
evaluate the impact of endometriosis on IVF pregnancy outcome between
January 2016 and December 2018.The basic study prospectively recruited 30
patients with ovarian endometriosis and 35 controls with tubal factor infertil-
ity to analyze polarization stage of macrophages in their follicular fluid, and an-
other 20 females with ovarian endometriosis and 30 controls to detect
cytokines in their FF.
Participants/materials, setting, methods: Data on all women undergoing
fresh or frozen IVF treatment cycles were analysed to compare the CLBR be-
tween endometriosis and tuber factor infertility patients. A cytometry panel
of 4 antibodies (CD45, CD3, CD80, CD163) was designed to enumerate the
numbers of MI and MII macrophages from the cell sediment from FF samples.
QuantibodyVR array was utilized to determine the concentration of 10 cyto-
kines in FF, including IFN-c, IL-1a, IL-1b, IL-10,IL-13,IL-4, IL-6, IL-8, MCP-1
and TNF-a.
Main results and the role of chance: The results showed that patients
with endometriosis were associated with noticeably fewer retrievable
oocytes, a lower oocyte maturity rate, decreased numbers of available and
high-quality embryos (all p< 0.001) in comparison with the control group.

The clinical pregnancy and live birth rate of the endometriosis group were
lower in the frozen-thawed embryo transfer cycles (p¼ 0.028 and p¼ 0.008,
respectively), which leading to a declined cumulative live birth rate (CLBR)
(p¼ 0.001). Logistic regression analysis indicated a close association between
endometriosis and low CLBR (p¼ 0.002). Furthermore, the numbers of type
I and type II macrophages in follicular fluid (FF) of patients with ovarian endo-
metriosis were significantly increased compared with the control group
(p< 0.001). The expressions of IL-1a, IL-1b, TNF-a, IL-6, IL-13, and IL-10 in
FF were higher in endometrioma group(p< 0.05). The increased expression
of cytokines was negatively correlated with embryo outcomes, including the
numbers of total oocytes retrieved, mature oocytes, and fertilized oocytes,
and the numbers of high-quality blastocysts and embryos. Additionally, IL-6
and IL-8 were positively correlated with AMH, rate of available blastocysts,
number of blastocysts formed and available blastocysts, but were negatively
associated with rate of MII oocytes.
Limitations, reasons for caution: The present study being of a retrospec-
tive and monocentric study, may not come to a very convincing conclusion,
and some unknown biases might still exist due to possible underestimation of
some confounders.
Wider implications of the findings: Collectively, our results indicate that
endometriosis does adversely affect pregnancy outcomes of ART, as women
with endometriosis produce a lower quantity of oocytes and embryos.
Moreover, endometriosis might play a role in oocyte or embryo outcomes via
regulating the production of cytokines or the number of immune cells in FF.
Trial registration number: no
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1IRCSS San Raffaele Institute, Gynecology and Obstetric Unit- Fertility Center,
Milan, Italy

Study question: To evaluate whether the presence of concomitant autoim-
munity in endometriosis patients may affect In Vitro Fertilization (IVF)/
Intracytoplasmic Injection (ICSI) outcomes.
Summary answer: In ‘normo-responders’ patients autoimmunity did not af-
fected ovarian response to gonadotrophin stimulation yet was the only signifi-
cant negative predictor of cumulative pregnancy rate (CPR).
What is known already: In the last years, endometriosis has been rede-
fined as a multifactorial disease with a complex pathogenesis. In this setting,
a role of both innate and adaptive immune systems have been proposed in
endometriosis development. The coexistence of endometriosis and autoim-
munity is well-documented. Also, an increased risk of more severe stages of
endometriosis in patients with autoimmunity has been recently reported.
Even if autoimmunity has been associated with lower pregnancy rates and
higher miscarriage rates, whether the presence of autoimmunity in endometri-
osis patients could act as an additive factor worsening IVF/ICSI response is
still not known.
Study design, size, duration: Single-center, retrospective, cohort study.
First IVF/ICSI cycles of endometriosis patients with or without autoimmunity
carried out from 2007 to 2021 at the Fertility Unit of IRCSS San Raffaele
Hospital(Milan) were included. Patients with endometriosis and concomitant
autoimmunity were age-matched to endometriosis only controls. Only
patients with a complete disease control following endometriosis treatment
were admitted to IVF/ICSI. A total of 471 patients were enrolled. The study
was conducted according to STROBE guidelines for observational studies.
Participants/materials, setting, methods: Endometriosis diagnosis
was surgical/histopathological, yet also ovarian endometriosis at ultrasound
assessment by expert operators was included. Autoimmunity was assessed by
blood tests for auto-antibodies and/or rheumatological records. Stratified
analysis by “expected” ovarian response at baseline according to AFC and/or
AMH were performed. Expected ‘poor-responders’ were defined according
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..to Bologna Criteria. The primary outcome was CPR. Secondary outcomes in-
cluded oocytes retrieved, metaphase II(MII)oocytes and ovarian sensitivity
index(OSI), the latter defined as:(number of retrieved oocytes/total gonado-
trophin dose)�1000.
Main results and the role of chance: 113/471 cases with endometriosis
and concomitant autoimmunity and 358/471 age-matched endometriosis only
controls were enrolled. The mean age was 35.70§3.75 and 35.95§3.72
(p¼ 0.543) in cases and controls respectively. No baseline differences in en-
dometriosis disease stage (p¼ 0.414), surgical treatment for endometriosis
prior to IVF (p¼ 0.617), BMI (p¼ 0.866) or type of infertility (p¼ 0.255)
were observed when comparing the two groups. In “expected normo-
responders”, cases with autoimmunity had significantly higher numbers of
oocytes retrieved (p¼ 0.007), MII oocytes (p¼ 0.007) and OSI index
(p¼ 0.013) when compared to controls with endometriosis only; the CPR
was 12.5% in cases vs. 17.5% in controls, thus comparable between the two
groups (p¼ 0.143). In “expected poor-responders” no significant differences
were observed neither in the number of oocytes retrieved and MII oocytes,
nor in OSI index; the CPR was 12% in cases with concomitant autoimmunity
compared to 7.75% in controls with endometriosis only (p¼ 0.256). In the
generalized linear models (GLMs) of independent predictors associated with
CPR, in expected ‘normo-responders’ autoimmunity was the only significant
negative predictor of CPR (p¼ 0.004) whereas in ‘poor-responders’ only age
negatively affected CPR (p¼ 0.001).
Limitations, reasons for caution: This study has a retrospective design.
The interpretation of results is based on the validated yet still debated defini-
tion of poor-responders according to Bologna Criteria. Results should be
interpreted with caution until replicated by future research providing multi-
centric and prospective design, larger sample size and more standardized data
collection.
Wider implications of the findings: Autoimmunity does not seem to im-
pact neither ovarian reserve nor ovarian response to gonadotropin, as it
may act a ‘competitive’ rather than ‘additive’ risk factor for infertility in endo-
metriosis. However, in ‘normo-responders’ autoimmunity seems to reduce
the chances of pregnancy following IVF/ICSI perhaps impairing endometrial
receptivity and embryo implantation.
Trial registration number: Due to the retrospective design of the study,
full IRB approval at the institution was not needed.
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Study question: Can whole genome profiling of sperm DNA be used to
identify aspects of ART failure and predict embryo developmental
competence?
Summary answer: Whole genome profiling of sperm DNA identifies germ-
line gene mutations associated with reproductive failure and helps character-
ize subtle male factor infertility.
What is known already: A routine semen analysis provides limited informa-
tion on the characteristics of the male gamete and is unable to predict sper-
matozoa performance in ART. Therefore, ancillary tests may be used to
further assess the male gamete’s reproductive potential. Whole exome

sequencing (WES) of the male genome carried out on somatic cells has
proven to be a powerful technique capable of identifying the genetic roots of
infertility. Here, we aim to preferentially detect germline mutations by exclu-
sively sequencing spermatozoal DNA to identify genes related to the different
underlying etiologies of reproductive failure.
Study design, size, duration: Over a 6-year period, 31 consenting couples
with negative female infertility workups and normal semen parameters were
included in this study. These couples were divided according to whether they
reported a successful pregnancy with ART (fertile; n¼ 10) or not (infertile;
n¼ 21). Sperm aneuploidy assessment by copy number variant
(CNV) analysis with WES were carried out on ejaculated spermatozoa. Gene
mutation profiles were enlisted and compared between the two patient
cohorts to identify genes involved.
Participants/materials, setting, methods: DNA was extracted and am-
plified from at least 500 spermatozoa (DNA concentration, 760§486 ng/ul;
quality, 1.7§0.1 nm) for CNV analyses by WES. Mutations corresponding to
the CNV were then annotated and assessed using the CLC Genomic Server
9.0. Genes were considered duplicated or deleted when their read depth was
>1.5 or< 0.5 times the median read depth in the control, respectively.
Main results and the role of chance: All couples (n¼ 31) (maternal age,
37.6§3yrs; paternal age, 39.7§5yrs) had adequate semen parameters (con-
centration, 59.2§30x106/mL, 44.8§18% motility, normal morphology) and
normal peripheral karyotypes.

The fertile cohort (n¼ 10) underwent 12 ICSI cycles, achieving an 82.6%
(57/69) fertilization rate with 10/12 (83.3%) cycles resulting in live births.
The infertile cohort (n¼ 21) underwent 25 ICSI cycles, achieving a 68.4%
(91/133) fertilization rate and 6/14 (42.9%) clinical pregnancies, all resulting
in pregnancy loss. CNV analysis indicated lower sperm aneuploidy in the fer-
tile (4.0% vs. 8.4%) cohort (P< 0.00001). In both cohorts, mutations associ-
ated with sperm–egg fusion (ADAM3A) and acrosomal development
(SPACA1, SPATA16) were identified, justifying ICSI utilization.

The infertile cohort included complete fertilization failure, poor early embryo
development, implantation failure, or pregnancy loss. Couples with complete
fertilization failure (n¼ 4) had gene deletions (PLCZ1, PIWIL1, ADAM15) indi-
cating sperm-related oocyte-activating deficiency. Those with poor early embryo
development (n¼ 5) had mutations essential for centrosome integrity (HAUS1)
and spindle/microtubular stabilization (KIF4A, XRN1). Couples who failed to
achieve pregnancy (n¼ 7) had mutations commonly implicated in embryonic im-
plantation (IL9R) and microtubule/centrosomal integrity (MAP1S). Those with
pregnancy losses (n¼ 5) displayed mutations related to trophoblast develop-
ment (NLRP7), cell cycle regulation (MARK4, TRIP13, DAB2IP, KIF1C), and a
gene linked to recurrent miscarriage (TP53).
Limitations, reasons for caution: Using WES, we were able to identify
germline mutations that appear to be involved in various aspects of human re-
production. These findings are new and should be validated in a larger study
population. Moreover, although we attempted to control for maternal age,
we still cannot exclude confounding female factors.
Wider implications of the findings: Evaluating the sperm genome can help
identify elusive genetic factors associated with reproductive competence and
help guide treatment options for couples unable to conceive who undergo
ART. Therefore, screening spermatozoal DNA may serve as an additional tool
in precision medicine to identify and treat subtle male factor infertility.
Trial registration number: N/A
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Study question: Can whole exome sequencing of surgically retrieved sper-
matozoa from azoospermic men pinpoint mutations related to the etiology of
their infertility and ability to support pregnancy?
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