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P-680 Does thyroid autoimmunity impact fertility outcome in
infertile women? An observational cohort study evaluating
ART outcomes
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C. Vergouw1,2, T. Roseboom2,4, M. Finken2,5, M. Goddijn1,2,
N. Lambalk1, M. Van Wely1,2, V. Mijatovic1,2
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Study question: Does thyroid autoimmunity, i.e. thyroid peroxidase anti-
bodies (TPO-Ab), influence ART outcomes and does ICSI result in higher
pregnancy rates in women with TPO-Ab?
Summary answer: TPO-Ab do not significantly affect pregnancy rates or
ART outcomes. ICSI does not improve pregnancy outcomes compared to
IVF in women with TPO-Ab.
What is known already: Thyroid autoimmunity is associated with adverse
fertility and pregnancy outcomes, both after natural conception and ART.
Some studies suggest that thyroid autoimmunity, i.e. the presence of TPO-
Ab in women with a normal thyroid function may also be linked to infertility,
repeated implantation failure, early pregnancy loss, and adverse pregnancy
outcomes. Since thyroid tissue and the zona pellucida share similar antigens,
it can be hypothesized that TPO-Ab may cause antibody-mediated cytotoxic-
ity in the zona pellucida of growing follicles, reducing their fertilization
potential. The use of Intracytoplasmic Sperm Injection (ICSI) might overcome
these issues, as ICSI bypasses sperm-zona pellucida interaction.
Study design, size, duration: We conducted a retrospective cohort study
in 1096 women undergoing IVF/ICSI between January 2020 and December
2023 at Amsterdam UMC. Thyroid function and TPO-Ab levels were mea-
sured in 710 women.
Participants/materials, setting, methods: Women in whom TPO-Ab
levels were measured, were categorized into two groups: positive TPO-Ab
(≥60 kU/L) and negative TPO-Ab (<60 kU/L). Female age, BMI, intoxica-
tions, duration of infertility, infertility diagnosis, and serum TSH and FT4
levels, were assessed prior to ART. Data on fertility treatment, embryo qual-
ity, fertilization rate, pregnancy outcome were collected. Univariate and
multivariate analyses assessed the relationship between TPO-Ab levels, preg-
nancy outcomes, and fertilization method. Logistic regression was used for
multivariate analyses.
Main results and the role of chance: Of the 1,096 women who attended
the outpatient clinic, TPO-Ab levels were measured in 710 women, corre-
sponding to a total of 989 ART cycles. Of these 710 women, 113 women
had TPO-Ab, representing a total of 154 cycles. For the group women with
present TPO-Ab, 50.4% had an IVF and 49.6% had an ICSI treatment.
Univariate analysis revealed no significant differences between TPO-Ab posi-
tive and negative women regarding age, BMI, duration of infertility, infertility
cause, embryo quality, or pregnancy/miscarriage rates. Multivariable logistic
regression analyses taking all relevant factors into account, we found no sig-
nificant association between TPO-Ab nor type of fertilization (p-values of
0.935 and 0.519).
Limitations, reasons for caution: Given the retrospective design of the
study, there is a potential risk of data bias, including selection bias.
Furthermore, missing data may introduce additional sources of bias which
might impact the validity of the results.
Wider implications of the findings: Based on the large retrospective co-
hort, TPO-Ab do not appear to impact ART outcomes. Additionally, there is
no evidence to prefer ICSI over IVF in infertile women with TPO-Ab. These
findings suggest TPO-Ab levels should not influence treatment decisions, and
therefore, routinely screening for TPO-Ab in ART is not warranted.
Trial registration number: No
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Study question: Does ferroptosis, through its regulation of Hippo signaling
pathway, contribute to follicular atresia, thereby leading to diminished ovarian
reserve (DOR) and associated infertility?
Summary answer: Ferroptosis in cumulus cells may induce follicular atresia
and causing DOR through Hippo signaling pathway.
What is known already: Ferroptosis is a novel form of regulated cell death
associated with oxidative stress and lipid peroxidation. Its activation has been
implicated in various pathologies, including ovarian cancer, endometriosis,
polycystic ovary syndrome and primary ovarian insufficiency. The Hippo sig-
naling pathway regulates cellular growth and apoptosis, and recent evidence
suggests a potential interaction between ferroptosis and this pathway in ovar-
ian cells. Oocytes are dependent on cumulus cells for their energy supply,
with the energy necessary for oocyte maturation, fertilization and early em-
bryonic development. However, the relationship between ferroptosis and
Hippo signaling in the context of DOR has not been fully elucidated.
Study design, size, duration: This cross-sectional study was conducted in
an IVF clinic between July 2023 and December 2024. 81 women aged be-
tween 18 and 39 years undergoing IVF treatment were included, divided into
two groups: 46 patients diagnosed with DOR with a serum AMH level
of< 1.1 ng/ml and/or ≤3 oocytes retrieved in prior IVF cycles. 35 with nor-
mal ovarian reserve (NOR) defined by serum AMH levels between 1.1 and
3.5 ng/ml,and 4-15 oocytes retrieved during egg collection.
Participants/materials, setting, methods: Cumulus-oocyte complexes
were retrieved after ovarian stimulation with recombinant FSH and GnRH an-
tagonist protocol and ovulation trigger with recombinant HCG. Cumulus cells
were collected during egg retrieval, mechanically using a 31G insulin syringe.
Ferroptosis-related (GPX4, EMP1) and Hippo pathway-related genes (MST,
YAP, LATS) were analyzed by qRT-PCR. Gene expression levels were com-
pared between DOR and NOR groups by using delta-CT values. Additionally,
iron and reactive oxygen species levels in follicular fluid were measured.
Main results and the role of chance: Significantly higher expression levels
of EMP1 and GPX4 were observed in the DOR group compared to the
NOR group (p¼ 0.024 and p¼ 0.015, respectively), while no significant dif-
ference was found in the expression of other genes. The increase in both
EMP1 and GPX4 in the DOR group suggest the activation of ferroptosis
pathway in cumulus cells, which, in turn, may reflect a compensatory activa-
tion of the antioxidant system. No difference was observed in follicular fluid
iron levels between the DOR and NOR groups; however, reactive oxygen
species (ROS) levels were significantly elevated in the DOR group
(p¼ 0.008). The increase in ROS levels may serve as an indirect indicator of
the ferroptosis activation triggered by oxidative stress. Although these results
support a relationship between ferroptosis and DOR, the influence of con-
founding factors such as age and ovarian stimulation protocols cannot be
entirely excluded.
Limitations, reasons for caution: The study’s limitations include its cross-
sectional design and the small sample size. The findings, while promising, may
not be fully generalizable due to the limited number of cases. Additionally,
the complexity of cellular interactions and the lack of longitudinal follow-up
limits the ability to establish causality.
Wider implications of the findings: These findings highlight the potential
role of the relationship between ferroptosis and the Hippo signaling pathway
in the pathophysiology of DOR. Understanding these mechanisms could

i536 41st Annual Meeting of the European Society of Human Reproduction and Embryology



..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..open new avenues for therapeutic strategies aimed at preserving ovarian re-
serve and improving fertility outcomes in women with DOR.
Trial registration number: No
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P-682 A high proportion of immature oocytes in a cycle cohort
does not impair embryo development or live birth rates
following ICSI

D. Sakkas1, V. Sripada1, D. Vaughan1, B. Morse1, Y. Fouks1

1Boston IVF- IVIRMA Global Research Alliance, Research, Waltham, USA

Study question: Does a low (≤0.5) or very low Metaphase II (MII) (≤0.25)
ratio in the oocyte-cycle cohort impact embryo development, transfer out-
comes and live birth rates?
Summary answer: A low MII ratio is associated with fewer blastocysts and
reduced PGT-A utilization, however live birth rates remain comparable when
patient characteristics are matched.
What is known already: The proportion of immature oocytes retrieved
during in vitro fertilization (IVF) and intracytoplasmic sperm injection (ICSI),
has significant implications for fertility outcomes. The ratio of MII oocytes to
immature germinal vesicle (GV) and metaphase I (MI) oocytes reflects the
quality of ovarian stimulation and is believed to be associated with fertilization
rates, embryo development, and live birth rates. Whether the presence of
immature oocytes in the cycle cohort is reflective of overall poor oocyte
quality is however disputed.
Study design, size, duration: This retrospective cohort study analyzed pa-
tient ICSI cycles where oocyte maturation was assessed between December
2014 to December 2023. Cycles were categorized into three groups based
on the metaphase II (MII) to non-MII oocyte ratios: Very Low MII Ratio
group (≤0.25) (N¼ 360 cycles), Low MII Ratio group (≤0.5) (N¼ 1,814
cycles), and Perfect MII Ratio group (1:1) (N¼ 2,400 cycles).
Participants/materials, setting, methods: The low and very low ratio
groups were compared to the perfect MII group. To match the groups
Propensity score matching (PSM) was applied in two phases: Matching for
age, BMI, gonadotropin dosage, and AMH levels. Matching for age, BMI, go-
nadotropin dosage, and MII count. Primary and secondary outcomes
included: Blastocyst formation, preimplantation genetic testing for aneuploidy
(PGT-A) utilization, cryopreservation rates, and live birth rates for both fresh
and cryopreserved embryo transfers.
Main results and the role of chance: Despite retrieving a comparable
number of oocytes across groups, the Perfect MII Ratio Group demonstrated
consistently better outcomes, including significantly higher blastocyst forma-
tion rates in the Perfect MII Ratio Group (3.27 per cycle) compared to the
Low MII Ratio Group (1.66 per cycle; p< 0.001) and the Very Low MII Ratio
Group (1.32 per cycle; p< 0.001). When PSM was applied in the two
phases, cycles with very low MII ratios were still associated with reduced
blastocyst formation (≤0.25: 1.32 ± 2.77 vs. 3.10 ± 3.22, p< 0.001) and
PGT-A utilization (≤0.25: 10.9% vs. 32.1%, p< 0.001). However, post-PSM
analysis revealed no significant differences in live birth rates between groups
for both cryopreserved (Very Low MII: 41.6% vs. Perfect MII: 30%, p¼ 0.68)
and fresh embryo transfers (Very Low MII: 46.1% vs. Perfect MII: 38%,
p¼ 0.69). The Low MII group displayed a trend to lower values for cryopre-
served transfer rates (44% vs. 53%, p¼ 0.05), while for fresh transfer, rates
remained comparable (30% vs. 26.6%, p¼ 0.55).
Limitations, reasons for caution: Limitations of our study include its ret-
rospective design and the possibility that not all potentially relevant variables
influencing oocyte maturity and reproductive outcomes were captured.
Although PSM was employed to control for confounding factors the influence
of gonadotropin receptor sensitivity or oocyte intrinsic quality, could not be
accounted for.
Wider implications of the findings: Although a higher proportion of im-
mature oocytes is associated with fewer blastocysts and reduced PGT-A
utilization, live birth rates remain comparable when key patient and number

of MII are matched. These findings suggest that cycles with lower MII ratios
reflect quantitative rather than qualitative limitations.
Trial registration number: No
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Study question: Is the BMI cut-off for decreased live birth rates (LBRs) con-
ceived by in-vitro fertilization (IVF) lower in Asian populations compared to
European populations?
Summary answer: In both Asian and European populations, BMI≥23 kg/
m2 (the overweight threshold in Asian populations) was not associated with a
significant decrease in LBRs.
What is known already: Asian populations often exhibit unique metabolic
characteristics, including a higher prevalence of insulin resistance and the met-
abolic syndrome, which could impact IVF pregnancy outcomes. Asians are
considered overweight and experience insulin resistance at a BMI≥23.0kg/
m2, whereas Caucasians are classified as overweight at BMI≥25.0kg/m2 and
exhibit similar rates of insulin resistance as Asians at BMIs of 23.0kg/m2. In
large studies IVF success rates decrease once the BMI≥25.0kg/m2. It is possi-
ble that Asians may have IVF success rates that are lower at their ethnicity
related overweight cut-offs, but it has yet to be studied.
Study design, size, duration: This is a retrospective cohort study analyzing
data from IVF/ICSI cycles performed between 2015-2017 at two centres,
one in Asia (N¼ 5848) and one in Europe (N¼ 4463). The study aimed to
evaluate the impact of BMI and ethnicity on IVF reproductive outcomes.
Participants/materials, setting, methods: Participants included women
undergoing an IVF/ICSI cycles followed by a fresh embryo transfer. The pri-
mary outcome was LBR. Data was analyzed by chi-squared tests, t-tests and
a multivariable logistic regression controlling for confounders. Initially data
was analyzed using BMI grouping considered normal weight (20.0-24.9kg/
m2), overweight (25.0-29.9kg/m2) and obese (≥30kg/m2) by non-ethnicity-
specific cut-offs. Subsequently, analyses were conducted using BMI cut-offs of
20.0-22.99 kg/m2 vs. 23.0-24.99 kg/m2, representing normal vs. overweight
BMI thresholds in Asian populations.
Main results and the role of chance: Europeans were heavier than Asians
(BMI 25.9±4.7 vs 21.5±2.2 kg/m2, p< 0.001), younger, with lower antral fol-
licle counts (AFCs), stimulated with less gonadotropins, had less oocytes, MII
oocytes, 2PN embryos, and transferable embryos (P< 0.001, all).
Multivariable logistic regression adjusted for the baseline characteristics of fe-
male and male age, AFC, gonadotropins used, sperm source, and duration of
infertility to calculate adjusted odds ratios (aORs). When comparing
European normal weight (BMI 20.0-24.9kg/m2) (680/2033, 33.4%), to over-
weight (BMI 25-29.9kg/m2) (406/1574, 26.8%) and to obese (BMI ≥30kg/
m2) (211/856, 24.6%), LBRs decreased (P< 0.001) and this was maintained
when controlling for confounders (aOR¼0.8, 95%, CI:0.7-0.9). When com-
paring Asian normal weight (BMI 20.0-24.9kg/m2) (879/5282, 16.6%), to
overweight (BMI 25-29.9kg/m2) (89/514, 17.3%) and to obese (BMI ≥30kg/
m2) (5/52, 9.6%%), LBRs were similar (P¼ 0.36) which remained when con-
trolling for confounders (aOR¼0.60, 95% CI:0.24-1.52). When stratifying
patients by BMI 20.0-22.99kg/m2 vs. 23.0-24.99kg/m2, representing normal
vs. overweight BMI cut-offs in an Asian population, there was no difference in
LBRs in the Europeans (389/1126, 34.5% vs. 291/907, 32.1%, p¼ 0.24) or
the Asians (706/4233, 16.7% vs. 173/1049, 16.5%, p¼ 0.88). When per-
forming multivariable logistic regression, these BMI groupings were not a
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