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The novel use of androgens to optimise detection of the fertile window in giant pandas
Kirsten Wilsona, Jella Wautersb, Iain Valentinec, Alan McNeillya, Mick Raed, A. Forbes Howiea, Ruth Andrewe,
W. Colin Duncana
a

MRC CRH, University of Edinburgh; bGhent University, Belgium; Pairi Daiza Foundation, Belgium; Leibniz
Institute for Zoo and Wildlife Research, Germany; cZoocraft; dEdinburgh Napier University; eBHF CVS,
University of Edinburgh
Background: Giant pandas are seasonally monoestrus. In Spring, estrogens increase for 1-2 weeks before a peak is
reached, followed by 24-48 hours of fertility. Accurately monitoring the hormone profile is therefore vital for
prediction and detection of this fertile window to facilitate insemination in a captive breeding programme.
Aim: To consider biomarkers for advanced warning of estrus and the accurate timing of insemination.
Methods: Urine samples from three females covering 9 breeding cycles, from 40 days before estrus until 10 days after
estrus, were assayed for estrone-3-glucuronide (E1G) and progesterone (P4) by Arbor Assays ELISAs, for testosterone
(T) and DHEA by validated in-house ELISAs, and for luteinising hormone (LH) by bioassay. Hormone concentrations
were corrected against urinary specific gravity (USpG).
Results: E1G increased for 11.4 days (range 9-14) before peaking, with the start of the rise detected retrospectively.
Prospectively, using current methods, it starts when E1G concentrations become higher than P4 (9.6 days, range 711). Alternatively, E1G becoming higher than T gives 4-days advanced warning of impending estrus (12.7 days, range
9-17). LH was analysed as a marker of peak fertility to time insemination. Only 7/9 cycles showed a surge, ranging -1 to
+3 days from peak E1G; thus LH could not reliably predict optimal insemination timing. However, DHEA showed a
significant increase only on the day of peak E1G, and not before.
Conclusion: Monitoring T alongside P4 can provide 4 days additional warning of upcoming estrus and monitoring
DHEA can identify the day of peak E1G without needing to observe a decrease in E1G itself. Hence respectively
enlarging the preparative window for captive breeding, facilitating panda management within the ex-situ conservation
breeding programme, and unequivocally confirming impending estrus. Therefore, measuring androgens advances and
optimises how estrus is monitored in the giant panda.
SRF.2

"Horsing around" with gene copy number is associated with equine early pregnancy loss
Charlotte A. Shiltona, Brian W. Davisb, D. Claire Wathesa, Terje Raudseppb, Amanda M de Mestrea
a

Royal Veterinary College; bTexas A&M University

Introduction Copy number variation (CNV) is suggested as necessary to facilitate the rapid growth and differentiation
of human placentae, with alterations in CNV associated with human pregnancy loss. The causes of over 60% of equine
early pregnancy loss (EPL) are unknown. This study investigated CNV acquisition during normal equine placental
development, and identified abnormalities associated with EPL.
Methods Extracted DNA from placental tissue of 54 EPLs (14-65 days gestation), 10 age matched clinically normal
pregnancies, and 5 term placenta were hybridised to the Axiom Equine 670K SNP Genotyping Array. Probe intensity
values (Log2Ratio) were assessed in R (DNAcopy package) to generate CNV calls. Calls were filtered to include only
autosomal CNVs of Log2Ratio ±0.2, p<0.05, and over 1 kb in length. Calls within 5 kb were merged. DNA quality was
assessed to minimize false positives as a result of lower quality DNA.
Results The average number (±SD) of autosomal CNVs increased over time across pre-implantation (25.5±5.3 CNVs),
post-implantation (32.3±6.9) and term (34.4±5.1) placenta. EPLs prior to implantation (<40 days) had significantly
increased CNVs compared to age matched controls (246.9±439.2 and 25.5±5.3 respectively, p=0.02). This increase was
across autosomes with 14.8% of EPLs (n=8/54) having an extreme number of CNVs (range 362-1323) compared with
controls (n=10, range 19-41).
Conclusion CNV studies in human placental development and pregnancy loss are limited by sample size, and placental
tissue differences, making it difficult to draw conclusions. This first study of CNV in equine placentae found that
similarly to the limited human studies, equine placentae require increasing CNVs to facilitate rapid expansion. Equine
EPLs were associated with extremely high CNVs, a phenomenon not previously described in human pregnancy loss
(associated with lower number of CNVs). Further investigation therefore is warranted to establish whether this also
occurs in human placentae associated with miscarriage.
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The effect of repeated doses of doxorubicin on the pre-pubertal mouse testis
Kathleen Duffin, Federica Lopes, Rod Mitchell, Norah Spears
University of Edinburgh

Background: Increasing childhood cancer survival rates mean more adults living with the consequences of treatment,
including infertility (1). For pre-pubertal boys, there are no fertility preservation options available, increasing the
importance of understanding effects of chemotherapy on the immature testis. Experimental models usually test the
effect of single exposure to a drug; however, clinically, chemotherapy drugs are given at repeated intervals. This work
aims to assess whether multiple doses of doxorubicin cause more damage to the germ cells, specifically
spermatogonial stem cells (SSCs), than the same cumulative dose given in a single exposure.
Methods: Testes fragments from pnd5 mice (n=8) were cultured on polycarbonate membrane floating on medium (αMEM,10%KSR) at 34°C; 5% CO2 (2,3). Tissue was randomly allocated to receive: control; single dose of doxorubicin
(0.1µg/ml) on D2 or D5; or two half doses (0.05µg/ml), on both D2 and D5. On D8, BrdU was added to medium.
Immunohistochemistry identified germ cells/MVH+, SSCs/PLZF+, and proliferating SSCs/BRDU+PLZF+.
Results: All treatments of doxorubicin caused significant loss of SSCs, with no difference between treatment groups.
Only the single dose on D2 caused a significant reduction in density of proliferating SSCs. Doxorubicin caused
significant germ cell loss when given in a single dose on D2 or in two half doses on D2 and D5; the single dose on D5
did not cause a significant loss of germ cells.
Discussion: Doxorubicin causes significant loss of SSCs, with no differences between regimens, suggesting that
cumulative dose could be a key factor in determining doxorubicin-induced damage in the pre-pubertal mouse testis.
Overall, however, tissue treated on D2 consistently showed more damage than tissue treated on D5. Ongoing work is
investigating whether this is due to time in culture post-exposure, and/or to testicular developmental stage at time of
exposure.
1. Chow EJ, Stratton KL, Leisenring WM, Oeffinger KC, Sklar CA, Donaldson SS, et al. Pregnancy after chemotherapy in male and female survivors of
childhood cancer treated between 1970 and 1999: A report from the Childhood Cancer Survivor Study cohort. Lancet Oncol. 2016 May 1;17(5):56776. 2. Smart E, Lopes F, Rice S, Nagy B, Anderson RA, Mitchell RT, et al. Chemotherapy drugs cyclophosphamide, cisplatin and doxorubicin induce
germ cell loss in an in vitro model of the prepubertal testis. Sci Rep. 2018;8(1):1773. 3. Sato T, Katagiri K, Gohbara A, Inoue K, Ogonuki N, Ogura A, et
al. In vitro production of functional sperm in cultured neonatal mouse testes. Nature. 2011;471(7339):504-7.

SRF.4

MiR-371a disrupts the stroma-epithelium communication in human endometrium
Dimitra Makri, Marcos Castellanos-Uribe, Sean May, Walid Maalouf
University of Nottingham

Purpose/background: Members of the miR-290/miR-371 cluster are of the earliest de novo synthesised by embryos
and have important actions in mammalian reproduction. Stroma-epithelium communication at the peri-implantation
window is necessary to prepare the endometrium to accept an invading embryo. While growth factors, hormones,
and cytokines are well-known mediators of this crosstalk, the roles of miRNAs at the embryo-maternal interactome
are less clear. Here we investigated the effects of miR-371a in the transcriptome of endometrial stromal cells with
specific focus on processes related to the uterine cell communication.
Methods: The miR-371a-3p mimic was transfected in human endometrial stromal cells using lipid-based transfection
reagents at a 30nM concentration for 72 h. The cells were collected and RNA was extracted and sent for microarray
analysis with the Clariom™ S Human Arrays. The Partek® software and online bioinformatics tools were used to
identify the top differentially expressed genes, affected processes, and altered pathways. Results: A total of 4.760
genes were altered by miR-371a, which disrupted cell communication, immune response, damage response, binding
and enzyme activities and pathways related to signalling -- MAPK, chemokine, p53, Wnt, TNF, and oestrogen. Specific
stroma-epithelium communication genes were significantly dysregulated, with downregulation of 7 fibroblast growth
factors (FGF-1, -5, -7, -9, -17, -20), the HAND2 stromal factor, progesterone receptor PGR, and insulin growth factor
IGF-1.
Conclusions: MiR-371a at the embryo-maternal interface causes major changes in the endometrial transcriptome with
immediate effects in biological, cellular, and molecular processes which disrupt the stroma-epithelium
communication. This disruption could impair the process of implantation, as uterine cell communication is necessary
for the establishment of the implantation site and dysregulation of this crosstalk often leads to pregnancy loss.
Overall, miRNAs are key-molecules of the embryo-maternal interactome and further research will elucidate their roles
in mammalian reproduction.
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Testosterone treatment affects non-growing and early growing ovarian follicles
Emily Bailiea, Mila Maidartia, Shannon Younga, Stuart Jackb, Robert Hawthornc, Neale Watsond, Evelyn Telfera,
Richard Andersona
a

University of Edinburgh; bRoyal Infirmary Edinburgh; cNHS GGC; dHillingdon hospital NHS trust

Androgens have diverse actions within the ovary, but there is a lack of information regarding the long-term effects of
testosterone on ovarian function. Objectives of this study are to assess the effect of testosterone on follicle growth
initiation and health.
Methods Ovaries were obtained at oophorectomy from transmen treated with testosterone for ≥4years (n=4, age
29.5±2.1years). Cortical tissue dissected was either fixed for histological analysis or cultured for 6 days. Control
biopsies from age-matched healthy women were obtained at caesarean section (n=4, age 34.5±-0.65). 4281 follicles
were analysed.
Results At day 0 (D0), transgender tissue had a higher proportion of non-growing follicles (92.7±1.7%) compared to
control (85.4±6.2%, p<0.05) but a lower proportion of morphologically healthy follicles (non-growing 59%, primary
61%, secondary 36%; vs 83%, 75%, 80% in controls, all p<0.005). After 6 days in culture, the proportion of growing
follicles rose (51.3% vs 46.5%) but follicle health further declined (all p<0.005). DNA damage was assessed by
expression of γH2AX. At D0, the proportion of oocytes showing DNA damage was significantly higher in transgender
non-growing follicles (48.1±12.5%, vs 12.3±0.25%, p<0.005). After culture, γH2AX expression increased in both
transgender (p<0.005) and controls (p<0.005) but remained higher in transgender oocytes (non-growing 72.2%,
primary 71.7% vs 27.3%, 46.2%, all p<0.05). Granulosa cells of transgender follicles showed more DNA damage post
culture (p<0.05). At D0, there was no difference in expression of DNA repair enzymes ATM and RAD51 between
transgender and control oocytes, and increased expression of MRE11 in control non-growing follicles (p<0.05).
However, post-culture, expression of ATM, RAD51 and MRE11 was significantly higher in transgender non-growing
follicles (all p<0.05).
Conclusion This data indicates that testosterone treatment may have effects on non-growing follicles, reducing their
growth activation rate but also their health, with evidence of increased DNA damage. The consequences for later
oocyte function remain.
SRF.6

The effect of PRDX2 protein on mitochondrial and developmental competence in an H2O2 stress-induced
model of cellular senescence in sheep oocytes and blastocysts
Keerthi Gnanaprabha, John Huntriss, Helen M Picton
University of Leeds

Aims: Peroxiredoxins (PRDXs) are involved in antioxidant protection and cell signaling. PRDX2 plays a vital role in
oocyte maturation and embryonic development by suppressing cellular apoptosis. Oocyte exposure to hydrogen
peroxide(H2O2) induces oxidative stress and can be used to mimic oocyte senescence. This study examined the
impact of PRDX2 and H2O2 stress-induced senescence on mitochondrial (Mt) markers, fertilization potential and the
developmental competence of ovine oocytes.
Methods: The impact of PRDX2 protein (0,6.25,12.5,25&50µg/ml) on oocyte developmental competence was
evaluated in 100 COCs/treatment matured in vitro with or without 40µmol H2O2. Following IVF, embryos were
cultured to blastocyst stage. Mt activity was measured in 25± 4 blastocysts/ treatment using JC-10 staining. Mt copy
number was quantified in MII oocytes, embryos and cumulus cells by qPCR.
Results: Oocyte fertilization was highest after IVM in medium containing 25µg/ml PRDX2 (91.3±1.0%). The highest
blastocyst rate (48.6±4.9 %) occurred with 12.5µg/ml PRDX2 in the absence of 40µmol H2O2. Blastocyst Mt activity
while significantly higher after IVM in 6.25µg/ml PRDX2 with (0.6±0.02, p<0.01) or without (0.6 ±0.01,p<0.05) H2O2
exposure, remained lower than controls (0.8±0.002). Treatment had no impact on oocyte and cumulus Mt DNA copy
number, but significantly altered (p<0.001) blastocyst Mt copy number. Blastocyst Mt copy number was significantly
reduced after IVM with H2O2 and 0 (1270±321 vs 683±252, p<0.05), or low doses of PRDX2 (6.25µg/ml: 291±48.6 vs
35.5± 17.1, p<0.01; 12.5µg/ml: 365±164 vs 75.3±26.7, p<0.05). 50µg/ml of PRDX2 with or without H2O2 did not affect
Mt copy number in any cell type, fertilization or blastocyst rate.
Conclusions: Improved oocyte developmental competence following IVM in low levels of PRDX2 indicates a potential
protective effect of PRDX2 against oocyte oxidative stress. H2O2-induced senescence during oocyte maturation
appeared to be masked by high concentrations of PRDX2. These observations are relevant to the treatment of agerelated infertility.
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Differential follicle stimulating hormone glycosylation modulates follicle growth and survival rates
Gillian Johnsona, Caitlan Onabanjoa, George Bousfieldb, Kate Hardyc, Kim Jonasa
a

Kings College London; bWichita State University; cImperial College London

Ovarian ageing is a naturally occurring physiological process, marked by dynamic changes in ovarian function and
hormone secretion. A key endocrine regulator of ovarian function is the heterodimeric glycoprotein hormone, follicle
stimulating hormone (FSH). FSH is secreted as two glycosylation variants; partially glycosylated FSH (FSH21) and fully
glycosylated FSH (FSH24). These variants have different in-vitro activities, with FSH21 more efficacious at binding to
FSHR than FSH24. Interestingly, analysis of pituitary extracts has shown that the ratio of FSH21:FSH24 changes with
age, with FSH21 predominant in women of reproductive prime, and FSH24 predominant in menopausal women. Yet,
the physiological significance and impact of FSH glycosylation on ovarian function remains unknown. This study
therefore aimed to determine the effects of FSH21 and FSH24 on follicle growth and survival. To do this, mouse
ovarian follicles were isolated from 3-5wk-old-C57/BL6 mice and treated +/- 10ng/ml, FSH21 (n=85), FSH24 (n=80), a
ratio of FSH21:FSH24 at 80:20 (to mimic reproductive prime; n=77) or FSH21:FSH24 at 20:80 (to mimic late perimenopause; n=78). Follicles were cultured for up to 96 hrs and imaged daily to evaluate follicle morphology. Follicles
were snap frozen at 24-hour time intervals for qPCR analysis. In the presence of FSH21 dominant conditions, follicle
growth was markedly increased at all time points, in comparison to control and FSH24 alone and 20:80 FSH21:FSH24
conditions. Treatment of follicles with FSH24 or 20:80 FSH21:FSH24 resulted in increased basement membrane
rupture and oocyte extrusion, with survival rates significantly decreased. qPCR analysis revealed markers of apoptosis
were increased in follicles treated with FSH24 alone and 20:80 FSH21:FSH24, while FSH-responsive genes including
hormone receptors and steroidogenic enzymes were increased in FSH21 or 80:20 FSH21:FSH24 conditions. These data
suggest that the nature of FSH glycosylation modulates the follicular microenvironment to control follicle growth and
survival.
SRF.8

Autoimmune ovarian and uterine dysfunction induced by chronic interferon gamma expression- a novel
mouse model
Enitome Bafor, Megan Hess, Rebecca Erwin-Cohen, Loretta Smith, John Fenimore, Michael Sanford, Julio
Valencia, Howard Young
National Cancer Institute, Frederick MD, USA

Background: Reproductive failure is the inability to conceive or maintain a pregnancy until term (1). Some of the
different categories of reproductive failure range from 1-50% in women and include premature ovarian insufficiency
and implantation disorders (1). Where autoimmunity is involved, the role of interferon gamma (IFNg) is unclear and
there are increased risks of osteoporosis, cardiovascular pathologies, and diminished quality of life. Laboratory animal
studies to enhance knowledge and develop effective therapies are, therefore, a necessity.
Objectives: A mouse model of chronic interferon gamma expression with homozygous loss of the 3' untranslated
region (3'UTR) AU-rich element (ARE) of IFNg gene (ARE -/-) was previously generated in our laboratory. These mice
displayed clinical characteristics of systemic lupus erythematosus and also poor reproductive capacity. We, therefore,
hypothesized that these mice displayed autoimmune reproductive failure driven by interferon gamma.
Method: Ovaries, uteri, spleens (controls), and vaginal lavage cells (VCs) of estrus-synchronized mice were utilized for
single-cell phenotypic analysis. Immunohistochemistry (IHC), histopathology, and auto-ovarian antibodies were also
assessed. Results: Flow cytometric analysis revealed significantly increased CD8+ and CD4+ T cells as well as CD3CD8+NK cells in the ovaries and uteri of ARE-/- compared to the wildtype mice. VCs showed decreased neutrophils
with simultaneously increased eosinophil populations in ARE-/- mice. IHC revealed significantly increased CD8+ T cells
in the ovarian granulosa and stroma cells and predominantly in the endometrial stromal cells. Histopathology showed
atrophied ovaries and uteri with significantly elevated primordial and primary cells and decreased corpora lutea and
antral follicles. Auto-ovarian antibodies were also elevated.
Conclusion: Female ARE-/- mice exhibit features consistent with autoimmune ovarian insufficiency and uterine
dysfunction phenotype induced by the cytokine IFNg. While further characterization of reproductive failure in these
mice continues, the ARE mouse model holds the potential to advance research in autoimmune reproductive failure
management.
1. Choudhury SR, Knapp LA. Human reproductive failure I: immunological factors. Hum Reprod Update. 2001;7(2):113-34.
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Chronic dietary intake of glyphosate-based herbicides in Broiler hens reduces strongly the viability of their
offspring during early embryonic period.
Anthony Estienne, Christelle Ramé, Marine Chahnamian, Joël Delaveau, Christophe Rat, Patrice Ganier,
Guillaume Bourdon, Jérémy Grandhaye, Claire Chevaleyre, Pascal Froment, Joëlle Dupont
INRAE

Glyphosate is the active molecule of non-selective herbicides such as Roundup®, the most commonly used herbicide in
conventional agriculture. Many data in rodent models suggest that glyphosate-based herbicides exposure can affect
male and female fertility. To our knowledge, no study has investigated the effects of Roundup® chronic dietary
exposure on both fertility and viability of the offsprings in the broiler hens. Here, we investigated the effects of the
chronic dietary exposure of Roundup® (20 mg kg-1 day-1 glyphosate equivalent) from 26 weeks-old for six weeks by
using 150 animals (n=75 Roundup exposed and n=75 control). Although glyphosate and its main metabolite AMPA
(Aminomethylphosphonic) were found in plasma and several tissues during exposure, we found no significant
differences concerning the body weight, fattening and laying rate between Roundup and control hens. We observed
only a significant reduction in double yolk eggs percentage in the roundup group (p<0.05). We found an accumulation
of mainly glyphosate (no AMPA) in the yolk and nothing in albumen in exposed animals. The fertility and embryo
mortality were determined by candling after 7 and 14 days of incubation. We observed a dramatic early embryonic
mortality in the Roundup group (78 ±2% in Roundup vs 2.5 ±0.3% in control, p<0.0001) with an embryonic death
around day 3 after incubation. By CT-Scan, Magnetic resonance imaging (MRI) and dissection in 15 days-old alive
embryos we noted a significant delay in embryonic development in the Roundup exposed group with a 50% reduction
in embryo weight and disturbances in the volumes of the embryonic annexes. All of these negative effects were
reversible two weeks after Roundup® removal from the diet. In conclusion, dietary Roundup® exposure induces early
embryonic mortality, severe embryonic growth retardation and a very low hatching rate. This project was supported
by Région Centre Val de Loire (HAPOFERTI).
SRF.10 Differences in mRNA EVs derived from conceptuses with different developmental competency may
contribute to the altered endometrial transcriptome observed during the peri-implantation period of
pregnancy
Tiago Henrique DeBem1, Irene Malo Estepa2, Dapeng Wang2, Haidee Tinning2, Alessandra Bridi1, Angela Maria
Gonella Diaza1, Juliano C. Da Silveira1, Guilherme Pugliesi1, Flavio Vieira Meirelles1, Niamh Forde2
1

University of Sao Paulo; 2University of Leeds

Background During maternal recognition of pregnancy, the transcriptomic response of the endometrium differs
depending on embryo developmental competency. This response is mediated in part by conceptus-derived
extracellular vesicles (EVs). We tested the hypothesis that the RNA components of EVs differ between conceptuses
with different developmental competencies contributing to the differences observed in the endometrial responses to
these conceptuses.
Methods Blastocysts were produced from Bos taurus taurus heifers: In vivo (IV), high developmental competency
(n=6); in vitro derived (IVF), intermediate developmental competency (n=10); or nuclear transfer clones (NT), low
developmental competency (n=12); and transferred to synchronised Bos taurus indicus recipients on day 7. On day 16,
conceptuses were flushed from the uterine horn and cultured in vitro for 6h. Conceptus conditioned media (CCM) was
pre-cleared by centrifugation, EVs isolated by ultra-centrifugation, and characterised by nanoparticle tracking analysis
(NTA). RNAs >200nt were isolated from EVs and prepared in a 250-300 bp insert strand specific library with rRNA
depletion. Samples were sequenced using the Illumina PE150 platform. Data were analysed through the LeedsOmics
pipeline for > 200 nt RNA species.
Results A mean concentration of 2.15E09 particles/ml with a mean diameter of 156 nm for all EVs examined via NTA.
No differences were observed in EVs from conceptuses with different developmental competencies. No differences in
lncRNA cargo were observed in EVs from conceptuses with different developmental competencies (P<0.05). For
protein coding genes, 71 mRNAs were differentially expressed genes between IV and IVF conceptuses (26
upregulated, 45 downregulated: P<0.05). Between IV and NT conceptuses 28 mRNAs were different (4 upregulated
and 24 downregulated: P<0.05). Finally, between IVF and NT conceptuses only one transcript was upregulated.
Conclusions The EV-derived mRNAs that differ between conceptuses with different developmental competencies may
contribute to the differential transcriptomic response observed in the endometrium during pregnancy recognition.
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SP1.1

Fertility preservation in the NHS: a national assessment of care policies for cryopreservation of oocytes,
sperm and embryos
Sania Latif, Xulin Foo, Bassel H. Al Wattar, Dimitrios Mavrelos, Ephia Yasmin
University College London Hospitals NHS Foundation Trust

Introduction: Fertility preservation (FP) has gained momentum with increased survival in cancer and success of oocyte
freezing. NICE guidance CG156 recommends cryopreservation of gametes/embryos for people having gonadotoxic
therapy and highlights that recommendations should be extrapolated to other groups with conditions that pose a risk
to fertility. It advises against applying assisted conception criteria to FP and recommends storage funding for a
minimum of 10 years. The BFS and ESHRE guidance include other at risk groups for whom FP should be considered.
Given the variation in assisted conception provision between CCG policies, we aimed to investigate if variation exists
in FP provision.
Methods: We reviewed FP policies for CCGs in England. A total of 135 policies were identified with some CCGs having
common policies. Where these were not available online, CCGs were contacted to provide information under the
Freedom of Information Act 2000. Funded procedures, conditions and duration of storage were noted. Each policy
was reviewed by two independent assessors.
Results: We identified 135 CCG policies to review, out of which 119 were scrutinised in detail. Of these, 99% included
FP in their policies whilst 1% required an individual funding request (IFR). Storage of gametes/embryos was provided
for 5 years or less in 33%; 3% applied conventional fertility treatment criteria; 13% funded fertility preservation for
cancer treatment only; 40% specified provision for gender reassignment; 8% funded retrieval and cryopreservation of
ovarian tissue; 1% did not provide funding for cryopreservation of oocytes, describing this as an experimental
procedure.
Conclusions: Current funding criteria for FP across CCGs in England deviates from NICE guidance. Standardisation of FP
policies is needed for parity of access to patients. Our national audit serves as a tool for all stakeholders including
clinicians and care providers to appeal for uniform and fair provision of fertility provision.
National Institute for Health and Care and Excellence Guideline (2013). Fertility: assessment and treatment for people with fertility problems.
Yasmin E, Balachandren N, Davies M et al. (2018). Fertility preservation for medical reasons in girls and women: British fertility society policy and
practice guideline, Human Fertility, 21:1, 3-26, DOI: 10.1080/14647273.2017.1422297
European Society of Human Reproduction and Embryology Guideline (2020). Female Fertility Preservation

SP1.2

Follicular fluid levels of IL-10 influence fertilisation and early embryo development
Lucia Hartigana, Louise Glovera, Helen Groarkeb, Mary Wingfielda, Lynne O'Sheac
a

Merrion Fertility Clinic and University College Dublin; bMerrion Fertility Clinic; cUniversity College Dublin

Background Follicular fluid (FF) contains a range of factors that play important signalling roles, including steroid
hormones, metabolites and cytokines. In this study, we investigated follicular fluid cytokines and their association with
oocyte development.
Methods This was a prospective study of 188 women undergoing IVF/ICSI treatment. FF was collected from the first
follicle aspirated during an oocyte retrieval procedure. The corresponding oocyte was individually cultured in order to
track its outcome. Women with diagnoses of PCOS or endometriosis were subsequently omitted from the study
(n=41). Of the remaining 147 samples, 72 were randomly selected for analysis. Cytokines in the FF from follicles where
the oocyte failed to fertilise (Group 1: n=14) were compared with FF from follicles where the oocyte fertilised
normally but failed to reach blastocyst stage by day 5 (Group 2: n=29) and FF where the oocyte developed into a
blastocyst on day 5 (Group 3: n=29). Levels of cytokines were assayed using a multiplex protein array assay with the
Luminex platform. (1) Data were analysed using GraphPad Prism; cytokine levels were compared using Kruskal--Wallis
with Dunn's multiple comparison test and Bonferroni correction (p<0.05 considered significant).
Results FF levels of TNFalpha (p=0.037), IL-6 (p=0.031), IL-5 (p=0.021) and IL-10 (p=0.002) were higher in follicles
where the oocyte failed to develop to blastocyst (Groups 1&2) than those where the oocyte developed to Day 5
blastocyst (Group 3). Following Bonferroni correction to control for multiplex analysis, only differences in IL-10 levels
retained statistical significance. Area-under-the-curve (AUC) of IL-10 as a predictor of oocyte development to a Day 5
blastocyst in this patient cohort was found to be 0.73 (95% CI 0.618-0.85; p<0.001).
Conclusion This study demonstrates that follicular fluid IL-10 concentrations are related to the ability of an oocyte to
fertilise and to reach the blastocyst stage suggesting that it may be useful as a non-invasive biomarker of oocyte
competence.
1)https://www.thermofisher.com/order/catalog/product/LHC6003M#/LHC6003M
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Pregnancy outcome in Turner syndrome
Elizabeth Burt, Melanie Davies, Ephia Yasmin, Antoinette Cameron-Pimblett, Gerard Conway
University College London Hospital

Introduction Turner Syndrome (TS) affects 1:2500 females and is caused by the partial or complete loss of one X
chromosome. About 80% of women with TS experience primary amenorrhea and therefore the only option for fertility
treatment is ovum donation (OD). The remaining 20% may have the opportunity for a spontaneous pregnancy.
Pregnancy in women with TS has been associated with excess obstetric risk such as miscarriage and hypertension.
Previously, maternal mortality was estimated to be 2% but subsequent research shows that this excess risk of aortic
dissection is much lower. Here we present data from the Reproductive Life Course Project (RLCP) that aims to
document pregnancy outcomes in TS.
Methods Women with TS who attended University College London Hospital and had achieved pregnancy were
identified. Telephone interviews were conducted to collect data regarding mode of conception, mode of delivery, TSspecific complications and neonatal outcomes.
Results Seventy-nine women with TS had 136 pregnancies, of which 37% were spontaneous conceptions and 63%
were achieved with OD. The overall live birth occurrence rate was 60.8% and miscarriage rate 38.3%, and this was
comparable between the two groups. OD pregnancy was associated with increased risk of gestational hypertension
(34% vs 13.8% p=0.04), premature delivery (38% vs 13.3% p=0.01) and lower median birth weight (2.9kg vs 3.4kg
p=0.01). There were no significant differences in the prevalence of preeclampsia or gestational diabetes between the
two groups. No acute cardiovascular morbidity such as aortic dissection was identified. There were 5 cases (16%) of
vertical transmission of TS to daughters in those with spontaneous conception.
Conclusions Results show an expected overall high miscarriage rate but reassuringly no acute cardiovascular morbidity
was identified. TS and OD pregnancies confer additive risk. The 16% vertical transmission of TS exceeds that previously
documented in the literature.
SP1.4

Nurse sedation service for assisted reproduction procedures-- a patient centred approach
Jennifer Ulyatt, Ann Harkins, Mythili Ramalingam, Sarah Martins da Silva
NHS Tayside

Background Nurse sedation for fertility procedures was introduced to Ninewells Assisted Conception Unit (ACU),
Dundee in 2013. This pioneering service saw nurses lead and develop a unique and holistic patient pathway to prepare
patients, physically, psychologically and emotionally for sedation. Objectives The primary objective was to assess the
patient satisfaction survey for the patients using the nurse sedation service. The secondary objective was to evaluate
the safety and clinical effectiveness of the nurse sedation service.
Methods A questionnaire was given to 74 patients over a four-month period to obtain views on overall nurse
sedation, analgesia, intraoperative experience and information given to patients. The Nurse Sedation cases (n=1917)
were evaluated, focussing on safety and clinical effectiveness.
Results The questionnaire study showed that 99% of patients were satisfied with the amount of analgesia
administered, 97% of patients were satisfied with post-operative analgesia, 88% of patients reported no postoperative nausea or vomiting and 96% said that that they were satisfied with the nurse sedation service. Only 0.9%
required intervention by a consultant anaesthetist due to difficulty in achieving appropriate level of sedation, 0% of
cases have required anaesthetic intervention since 2018. There was a 100% safety record, with no "never events".
Quantitative results show that all patients feel very supported throughout the pre-assessment and sedation process.
Conclusion Our study and data show that nurse sedation is effective, safe and patients expressed a high level of
satisfaction. A referral system has subsequently been established to ensure that all patients requiring further
investigations or support are directed to the nurse sedation team. This evolution of the nurse sedation service ensures
that the process of sedation and preparation for theatre is individually planned, in keeping with the HFEA ethos of
Patient Support.
SP1.5

Genitourinary infections on sperm DNA fragmentation in men with infertility
Carmen Hoa, Daniella Vaughan-Constableb, Suks Minhasa, Jonathan Ramsayc, Channa Jayasenaa, Tharu
Tharakana, Sheryl Homac
a

Imperial College London; bUniversity of Kent; cAndrology Solutions

Background: Sperm DNA fragmentation has emerged as a potential biomarker of male infertility. Multiple factors may
contribute towards sperm DNA damage, most notably oxidative stress. Infection is associated with oxidative stress
thus, genitourinary infections (GU) may play a significant role in male infertility. There is limited evidence to suggest
that bacteria impair spermatogenic function. Consequently, cultures are not routinely incorporated into clinical
diagnostic protocols for male infertility.
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Aims: To determine the prevalence of genitourinary infections in infertile men and their effects on sperm.
Methods: A retrospective analysis of men attending for diagnostic semen analysis between 1st January 2015 and 31st
December 2019. GU infections were identified by polymerase chain reactions and cultures of urine and semen. DNA
fragmentation was measured by sperm chromatin structure assay or Comet. Levels of reactive oxygen species (ROS)
were determined by chemiluminescence, and standard semen analyses were performed according to World Health
Organization guidelines (2010). The data was non-parametric, therefore median values were given.
Results: This study included 770 infertile men, in which 43.0% (n=331) had a GU infection. Semen parameters were
compared to the 57.0% (n=439) men who were non-infected. Of the 331 patients with GU infections, a semen or urine
infection was identified in 45.0% (n=149) and 42.3% (n=140) respectively. The remaining 12.7% (n=42) had both
semen and urine infections. Patients with semen or urine infections had significantly higher levels of ROS than noninfected patients (14.70 vs 12.95 vs 2.85 relative light units/second/106 sperm respectively; p<0.001). Furthermore,
both DNA fragmentation assays demonstrated that patients with genitourinary infections had greater DNA
fragmentation than non-infected patients (p<0.001).
Conclusion: Genitourinary infections are common in infertile men and may impair sperm quality by increasing
oxidative stress and DNA fragmentation. Consideration should be given to the value of assessing urine and semen for
infection in infertile men.
SP1.6

A comparison of outcome of ICSI with epididymal and testicular sperm - a decade of nationwide data
Jonathan Lewina, Ephia Yasminb
a

University College London Hospital/NMUH; bUniversity College London Hospital

Introduction ICSI with sperm surgically retrieved by testicular sperm extraction (TESE) or percutaneous epididymal
sperm aspiration (PESA) is an established and effective treatment for infertility related to severe oligo/azoospermia.
Some studies show higher live birth rate with PESA compared with TESE(1), while others find higher fertilisation rate
and implantation rate but no difference in live birth rate (2,3). In this study we analyse the data from 10 years of all
ICSI cycles nationwide to determine any difference in outcome between PESA and TESE.
Methods Annual data from 2007-2017 inclusive for ICSI cycles from all UK centres were obtained from the UK Human
Fertilisation and Embryology Authority (HFEA). Data from 2007 and from donor gamete cycles were excluded due to
low numbers. Data included male and female characteristics which were compared by Chi square, Pearson correlation
coefficient and weighted t-test.
Results Data was obtained for 197,836 ICSI cycles over the 10-year period, which resulted in 61,344 live births (31%
live birth rate). Of these cycles, 8341 (4%) used TESE and 5249 (3%) used PESA. PESA cycles had a similar implantation
rate (61.2% vs 58.0%, p=0.06) and a higher clinical pregnancy rate than TESE cycles (34.3% vs 31.3%, p<0.001),
however there was no difference in live birth rate (32.9% vs 31.6% p=0.10). Female characteristics were similar in
number of oocytes injected (8.73 vs 8.70 oocytes), and female age (34.3 vs 34.0 years, p=0.10), although male age was
higher in the epididymal group (42.5 vs 40.6 years, p=0.034). There was no significant correlation between the year
and the live birth rate for any group.
Conclusion There is a higher clinical pregnancy rate in ICSI with epididymal sperm compared to testicular sperm, but
no difference in live birth rate.
1. Van Wely M, Barbey N, Meissner A, Repping S, Silber SJ. Live birth rates after MESA or TESE in men with obstructive azoospermia: Is there a
difference? Hum Reprod. 2015;30(4):761–6. 2. Nicopoullos JDM, Gilling-Smith C, Almeida PA, Norman-Taylor J, Grace I, Ramsay JWA. Use of surgical
sperm retrieval in azoospermic men: A meta-analysis. Fertil Steril. 2004;82(3):691–701. 3. Younes G, Gilman A, Tannus S, Son W, Chan P, Buckett W.
Reproductive outcomes following surgical sperm retrieval in couples with obstructive azoospermia (OA), non-obstructive azoospermia (NOA) and
repeated in vitro fertilization (IVF) failure. Fertil Steril. 2016;106(3):E225–6.

SHORT PAPER SESSION 2:
Oocytes and ovaries short papers
SP2.1

BOLL regulates distinct mRNA targets from DAZL in the human fetal ovary
Roseanne Rosario, Hazel Stewart, Ian Adams, Richard Anderson
University of Edinburgh

Introduction DAZL (Deleted in azoospermia-like) and BOLL (Boule-like) are RNA-binding proteins specifically expressed
in germ cells. The obligate significance of DAZL for fertility is well-established in animal models, whereas the role of
human BOLL is unknown. Key differences in the expression of DAZL and BOLL in mouse and human early meiosis
suggest distinct roles in oogenesis. Here we identify novel mRNA targets of BOLL in the human fetal ovary.
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Methods Human BOLL protein was immunoprecipitated from 18 weeks gestational age ovarian lysate; bound RNAs
were sequenced using the Illumina HiSeq platform. 3'UTR-luciferase reporter assays were utilised to confirm
translational regulation by BOLL of novel target mRNAs.
Results and discussion Differential expression analysis using DESeq2 found 549 mRNAs that were significantly
enriched by BOLL immunoprecipitation (lfc>1, padj<0.05). Gene-set enrichment analysis of BOLL-specific mRNA
targets identified gene ontologies of meiotic nuclear division, post-replication repair and chromosome segregation.
242 of these mRNAs were also found to be significantly enriched after DAZL immunoprecipitation in the human fetal
ovary and were enriched for gene ontologies of cell division and sister chromatid cohesion (padj<0.05). While DAZL
increased luciferase activity of previously validated target mRNAs SMC1B, SYCP1 and TEX11 demonstrating regulation
of translation via their 3'UTR (p<0.007), there was no significant change in luciferase activity in the presence of BOLL.
Interestingly, in the presence of both RNA-binding proteins, BOLL reduced the luciferase response of SMC1B elicited
by DAZL (p=0.01), suggesting that these RNA-binding proteins may potentially compete for the same mRNA targets.
These data demonstrate for the first time mRNA targets of BOLL in human fetal oocytes, and identify mRNA targets
distinct from those regulated by DAZL as well as others where they may interact during oocyte development.
SP2.2

Transforming growth factor beta signalling in neonatal mouse ovaries promotes transcriptional changes
that defer primordial follicle activation by the downregulation of differentiation pathways
Amelia Parkin-Green, Sarah Waite, Mark Fenwick
University of Sheffield

Background: The molecular mechanisms that operate in primordial follicles (PFs) to maintain viability and quiescence
are not well understood. We previously identified the TGFB signalling mediator and transcription factor SMAD3 is
specifically detectable in granulosa cells of PFs. This suggests TGFB signalling is actively regulating target genes and is
important for maintaining granulosa cell phenotype in PFs. Therefore, in this study we aimed to examine the effect
TGFB signalling on global gene regulation in this context.
Methods: Pairs of neonatal (day 5) mouse ovaries densely populated with primordial follicles were freshly isolated
and maintained in culture for 2-hours with or without recombinant TGFB1 supplementation (10ng/ml). Total RNA was
extracted from ovaries and processed for next generation sequencing. Raw data was processed in Galaxy, which
involved quality assessment, trimming and mapping to the mouse genome. Count files were generated for each
control (n=3) and TGFB-treated sample (n=3) and differential expression analysis was performed with DESEQ2.
Results: Over 16,000 transcripts were detected, with 9,758 transcripts consistently expressed in all three replicate
samples in either group. Of these, 7,790 were expressed in both groups enabling 14 differentially expressed
candidates to be identified (P<0.05; FDR<0.05). Ontology enrichment analyses carried out together with the remaining
1,788 transcripts unique to either the control or TGFB-treatment group revealed significant associations (FDR<0.05)
with cell-cell adhesion, positive regulation of multicellular organismal process, defense response and ion transport.
Further interrogation of the data revealed specific changes associated with several signalling pathways, cell cycle
progression, and a downregulation of key genes involved in promoting epithelial-mesenchymal-transition.
Conclusions: This study highlights a key role for TGFB in neonatal ovaries. Based on previous SMAD3 expression, it is
likely these effects are associated with granulosa cells of PFs, which partly explains a mechanism that maintains these
cells in a relatively quiescent, yet viable, epithelial-like state.
SP2.3

Inflammasome-dependent inflammation contributes to follicle loss during murine ovarian ageing
Carolina Lliberosa, Seng H Liewa, Ashley Mansellb, Karla Hutta
a

Monash Biomedicine Discovery Institute, Department of Anatomy and Developmental Biology, Clayton,
Victoria, Australia; bCentre for Innate Immunity and Infectious Diseases, Hudson Institute of Medical Research,
Clayton, Victoria, Australia.
Female reproductive ageing is characterised by a progressive decline in oocyte number and quality, leading to the loss
of ovarian function, cycle irregularity, infertility and eventually menopause. The mechanisms that underlie the natural
depletion of follicles throughout reproductive life are poorly characterised. In this study, we investigated the
hypothesis that inflammation contributes to the loss of follicles as females age. We first determined follicle numbers
and characterised the systemic and ovarian inflammatory phenotype in C57Bl/6 mice at 2, 6, 12 and 18 months of age.
We observed that the decrease in follicle numbers over the reproductive lifespan was associated with an increase in
the serum concentration and intra-ovarian mRNA and protein levels of pro-inflammatory cytokines IL-1α/β, TNF-α, IL6, IL-18, along with an increased percentage of ovarian macrophages. To gain further insight into the possible role of
the NLRP3 inflammasome, a central mediator of inflammaging, in follicle depletion, we compared follicle numbers in
wild type (WT), Nlrp3-/- and Asc-/- mice (n=3-6/genotype). We found that the primordial follicle reserves were
elevated in aged Asc-/- and Nlrp3-/- mice relative to WT mice (WT= 191±62 vs Asc-/-= 1122±493, p=0.0130; vs Nlrp3-/10
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= 700±220, p=0.0195). The number of primary and growing follicles, as well as corpora lutea, were also significantly
higher in inflammasome-deficient mice. Consistent with follicle data, serum AMH levels were significantly increased in
12-month-old Asc-/- compared to WT mice (WT= 9.27±1.04 vs Asc-/-= 16.08±1.33, p=0.0022). Notably, systemic and
intra-ovarian inflammatory response was significantly lower in aged Asc-/- mice relative to control mice (serum TNF-α:
WT= 10.96±5.02 vs Asc-/-= 0.47±0.47, p=0.0281; Tnfa: WT= 2.02±0.14 vs Asc-/-= 0.87±0.23, p=0.0087), along with
reduced ovarian macrophage infiltration. These data suggest that inflammation contributes to the age-associated
follicle depletion and raises the possibility that ovarian ageing could be delayed, and fertility prolonged, by
suppressing inflammatory processes in the ovary
SP2.4

The impact of haematological conditions on anti-Müllerian hormone levels in females of reproductive age
Xulin Foo, Sania Latif, Neerujah Balachandren, Tomasz Lukaszewski, Bassel H. Al Wattar, Melanie Davies,
Ephia Yasmin
University College London Hospitals NHS Foundation Trust

Introduction: It is well established that ovarian reserve declines with age which is reflected in declining anti-Müllerian
hormone (AMH) levels.(1) There is evidence that women diagnosed with breast cancer have reduced AMH levels
compared to the normal age-matched population.(2) Females of reproductive age who are diagnosed with
haematological malignancies face treatments that impair ovarian function. As they are increasingly referred for
fertility preservation treatments prior to starting oncological treatments, it is important to advise these patients based
on a risk assessment incorporating their age and ovarian reserve. We aimed to examine the impact of haematological
conditions on AMH levels.
Methods: We conducted a cross-sectional study of females with haematological conditions to examine their
distribution of AMH levels. Patients referred for fertility preservation at our centre had their pre-oncology treatment
AMH concentrations measured by enzyme-linked immunosorbent assay kits (Elecsys AMH, Roche, Switzerland). AMH
concentrations were expressed in pmol/L. We performed the Kruskal-Wallis test to determine clinical significance and
logistic regression to examine associations.
Results: There were 109 women diagnosed with haematological conditions; 68.8% with Hodgkin's lymphoma, 15.6%
with non-Hodgkin's lymphoma, 10.1% with leukaemia, and 5.5% with other haematological diseases. The median age
of women was 25 years (range 13-39 years). The median AMH level was 10.9pmol/L (range 0.2-66.1 pmol/L). Across
all women, 24.8% had AMH <5pmol/L, 21.1% had AMH 5 to <10pmol/L, 15.6% had AMH 10 to <15pmol/L and 38.5%
had AMH ≥15pmol/L. When comparing AMH levels across the different haematological diagnoses, there was no
significant difference in the median AMH concentrations (p=0.657) nor distributions of AMH levels (p=0.397). Logistic
regression showed no association between haematological conditions, age and AMH (p=0.566).
Conclusions: Our study showed that haematological conditions bear no significant impact on AMH concentrations in
females of reproductive age. These findings have important implications when counselling women considering fertility
preservation.
1. La Marca A, Spada E, Grisendi V, Argento C, Papaleo E, Milani S, Volpe A. Normal serum anti-Müllerian hormone levels in the general female
population and the relationship with reproductive history. Eur J Obstet Gynecol Reprod Biol. 2012 Aug;163(2):180-4. doi:
10.1016/j.ejogrb.2012.04.013. Epub 2012 May 11. PMID: 22579227
2. Ge W, Clendenen TV, Afanasyeva Y, et al. Circulating anti-Müllerian hormone and breast cancer risk: A study in ten prospective cohorts. Int J
Cancer. 2018;142(11):2215-2226. doi:10.1002/ijc.31249

SP2.5

Altered mitochondrial biogenesis in poor ovarian response patients
Carolina Andrés Santéa, Beatriz Linillos Pradillob, Lisa Rancanb, Carolina Cordero Rosalesa, Carmen Rodriguez
Roquea, Elena Vara Ameigeirasb, Jesús A.F. Tresguerresb, Susana Cortés Gallegoa
a

Tambre Fertility Clinic Madrid; bUniversidad Complutense de Madrid

Purpose/background/objectives: Failure to respond to standard gonadotropin stimulating protocols and to recruit an
adequate number of follicles is called 'poor response' which is associated with a significantly diminished probability of
pregnancy. The pathophysiological mechanisms explaining the hypo-response to gonadotropin stimulation are not
fully understood. Mitochondrial biogenesis is crucial during oogenesis to constitute a mitochondrial pool large enough
to allow normal early embryonic development. PGC-1α(peroxisome-proliferator-activated receptor γ co-activator-1α)
is a co-transcriptional regulation factor that induces mitochondrial biogenesis by activating different transcription
factors, including nuclear respiratory factor 1(NRF1) and 2(NRF2), which activate mitochondrial transcription factor
A(TFAM). Given the important role of mitochondrial dysfunction in the pathogenesis of numerous diseases and in the
process of aging, this work aimed to investigate this on granulosa cells from poor response patients which may
provide interesting alternative biomarkers for oocyte quality.
Methods: A prospective clinical observational study involved 9 donors and 10 patients. Stimulation protocols were the
same for all patients (FSHr and triggering ovulation with GnRH analogues). mRNA expression of NRF1, NRF2, TFAM,
and PGc-1α were measured by qRT-PCR using the 2-ΔΔCT method in granulosa cells from follicles obtained after
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gonadotropin stimulation. Non parametric tests were used to identify significant differences between groups.
Results: mRNA expression of PGc-1α was lower in granulosa cells from poor response patients compared to
donors(p=0.029). The same was observed regarding NRF1(p=0.05), NRF2(p=0.001) and TFAM(p=0.022).
Conclusions: Assisted reproductive technology is frequently inefficacious in poor response individuals. A fuller
understanding of the involvement of mitochondria from granulosa cells in these cases would contribute to a better
management of the disorder in the future. In our study, every tested marker was significantly less expressed in
patients compared to donors. Our results suggest that mitochondrial dysfunction occurs in these patients.
Understanding the molecular mechanisms regulating mitochondrial biogenesis and function may provide potential
novel therapeutic targets.

SHORT PAPER SESSION 3:
ARCS short paper session including Pre-Reg Jean Purdy and Post-Reg prizes
SP3.1

Meta-analysis of endometrial transcriptomes
Evangeline Walkera, Daniel R Brisonb, Peter T Ruanec
a

Manchester University NHS Foundation Trust; bManchester University NHS Foundation Trust; University of
Manchester; cUniversity of Manchester
Background: Suboptimal acquisition of endometrial receptivity is a major limiting factor in both natural conception
and assisted reproductive technologies (ART)1. Attempts to define the receptive state often include analysis of the
endometrial transcriptome across the menstrual cycle3,4,5,6 in different pathologies and conditions7,8,9,10,11 and under
assorted stimulation protocols12,13,14 Here, we report a meta-analysis of published transcriptomes to identify gene
networks robustly associated with endometrial receptivity in natural and ART cycles.
Methods: A systematic literature search identified transcriptomic analysis of primary human endometrial tissue.
Groups of reported differentially expressed genes (DEGs; fold-change>1.2) were curated and gene ontology was
analysed to identify functional gene networks that were common between studies.
Results: A total of 66 studies reporting endometrial transcriptomes were identified. Common DEGs were extracted
from studies that compared proliferative-stage with secretory-stage endometrium (131 DEGs accessible from 4/14
studies, representing 56 participant samples), and from studies that compared natural cycle receptive endometrium
with receptive endometrium undergoing controlled ovarian stimulation (136 DEGs accessible from 6/18 studies,
representing 121 participants). Proliferative-stage vs secretory-phase transcriptomes exhibited an enrichment of DEGs
involved in biological process including animal organ formation (FDR≤1x10-2) and regulation of reproductive processes
(FDR≤3x10-3), while DEGs from comparisons of stimulated vs non-stimulated transcriptomes were enriched in acute
inflammatory response (FDR≤5x10-2) and platelet deregulation (FDR≤5x10-2).
Conclusions: A meta-analysis approach to transcriptome data enables robust identification of gene networks
underpinning biological processes, as evidenced here with identification of reproductive process regulation from
comparison of proliferative and secretory endometrium. Identification of acute inflammatory responses in stimulated
receptive endometrium suggests that this process contributes to differences in fertility, obstetric and offspring
outcomes seen in patients that undergo embryo transfer in a stimulated cycle. Future meta-analyses with the
increasing abundance of reported transcriptomes will enable further robust delineation of mechanisms underlying
reproductive health.
1. Boivin J, Bunting L, Collins JA, Nygren KG. International estimates of infertility prevalence and treatment-seeking: potential need and demand for
infertility medical care. Hum Reprod. 2007;22(6):1506-12.
2. Hernández-Vargas P, Muñoz M, Domínguez F. Identifying biomarkers for predicting successful embryo implantation: applying single to multiOMICs to improve reproductive outcomes. Hum Reprod Update. 2020;26(2):264-301.
3. Carson DD, Lagow E, Thathiah A, Al-Shami R, Farach-Carson MC, Vernon M, et al. Changes in gene expression during the early to mid-luteal
(receptive phase) transition in human endometrium detected by high-density microarray screening. Molecular human reproduction. 2002;8(9):871.
4. Borthwick JM, Charnock-Jones DS, Tom BD, Hull ML, Teirney R, Phillips SC, et al. Determination of the transcript profile of human endometrium.
Molecular human reproduction. 2003;9(1):19.
5. Critchley HOD, Robertson KA, Forster T, Henderson TA, Williams ARW, Ghazal P. Gene expression profiling of mid to late secretory phase
endometrial biopsies from women with menstrual complaint. American Journal of Obstetrics and Gynecology. 2006;195(2):406-14.e7.
6. Sigurgeirsson B, Åmark H, Jemt A, Ujvari D, Westgren M, Lundeberg J, et al. Comprehensive RNA sequencing of healthy human endometrium at
two time points of the menstrual cycle. Biol Reprod. 2017;96(1):24-33.
7. Aghajanova L, Houshdaran S, Irwin JC, Giudice LC. Effects of noncavity-distorting fibroids on endometrial gene expression and function. Biology of
reproduction. 2017;97(4):564-76.
8. Aghajanova L, Giudice LC. Molecular evidence for differences in endometrium in severe versus mild endometriosis. Reproductive sciences
(Thousand Oaks, Calif) . 2011;18(3):229.
9. Cui D, Ma J, Liu Y, Lin K, Jiang X, Qu Y, et al. Analysis of long non-coding RNA expression profiles using RNA sequencing in ovarian endometriosis.
Gene. 2018;673:140-8.
10. Chen MY, Liao GD, Zhou B, Kang LN, He YM, Li SW. Genome-Wide Profiling of Long Noncoding RNA Expression Patterns in Women With
Repeated Implantation Failure by RNA Sequencing. Reprod Sci. 2019;26(1):18-25.
11. Altmäe S, Martínez-Conejero JA, Salumets A, Simón C, Horcajadas JA, Stavreus-Evers A. Endometrial gene expression analysis at the time of
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embryo implantation in women with unexplained infertility. Molecular human reproduction. 2010;16(3):178.
12. Van Vaerenbergh I, McIntire R, Van Lommel L, Devroey P, Giudice L, Bourgain C. Gene expression during successful implantation in a natural
cycle. Fertility and sterility 2010;93(1):268.e15.
13. Altmäe S, Tamm-Rosenstein K, Esteban FJ, Simm J, Kolberg L, Peterson H, et al. Endometrial transcriptome analysis indicates superiority of
natural over artificial cycles in recurrent implantation failure patients undergoing frozen embryo transfer. Reproductive BioMedicine Online.
2016;32(6):597-613.
14. Li L, Wang P, Liu S, Bai X, Zou B, Li Y. Transcriptome sequencing of endometrium revealed alterations in mRNAs and lncRNAs after ovarian
stimulation. J Assist Reprod Genet. 2020;37(1):21-32.

SP3.2

Exploring the maximal [Ca2+]i potential in human sperm
Morven Deana, Shruti Kaneb, Christopher Barratta, Sarah Martins da Silvaa, Sean Brownb
a

University of Dundee; bAbertay University

Introduction: Calcium is a key regulator of sperm function controlled primarily through CatSper. Stimulation of
CatSper with steroids, prostaglandins and increased pH through separate unknown mechanisms induces a rapid influx
of calcium in human sperm. Spermatozoa lacking functional CatSper are unresponsive to progesterone (P4),
prostaglandin E1 (PGE1) and ammonium chloride (NH4Cl) and fail to fertilize in vivo and in vitro (Williams et al., 2015;
Schiffer et al., 2020). Interestingly, combined steroid and prostaglandin exposure induces a larger intracellular calcium
[Ca2+]i influx than individual agonist (Brenker et al., 2018). This study aimed to investigate the maximal [Ca2+]i influx
potential in human sperm.
Methods: Population and single-cell fluorometric [Ca2+]i screening assays were used assess combined P4, PGE1 and
NH4Cl action in sperm from healthy volunteer donors. Agonist induced [Ca2+]i data are expressed as induced peak
relative to resting fluorescence (ΔF/F0 Ca2+) or induced peak relative to Ca2+ ionophore (ΔF/FI Ca2+).
Results: No differences were identified between P4+PGE1 and P4+PGE1+NH4Cl peak ΔF/FICa2+ responses. But, the
area under the curve was significantly higher when sperm were exposed to combined P4+PGE1+NH4Cl compared to
P4+PGE1, or single agonists. These results appear consistent between population and single-cell recordings.
Additionally, combined approaches induce a significant shift in single-cell Ca2+ responses compared to P4 or PGE1
alone, with fewer low or non-responding cells.
Conclusion: Combined action of P4, PGE1 and NH4Cl induces a significantly larger/sustained [Ca2+]i influx compared
with agonists alone or in pairs. Furthermore, the enhanced responses of single cells with combined approaches
creates a model for manipulation to investigate [Ca2+]i behaviours and sperm cell function. It is of great interest to
establish the functional significance of these combined agonist induced responses in sperm and correlate them with
fertilization outcome in patients undergoing IVF.
Brenker, C., Rehfeld, A., Schiffer, C., Kierzek, M., Kaupp, U.B., Skakkebæk, N.E. and Strünker, T., 2018. Synergistic activation of CatSper
Ca2+ channels in human sperm by oviductal ligands and endocrine disrupting chemicals. Human Reproduction, 33(10), pp.1915-1923.
Williams, H.L., Mansell, S., Alasmari, W., Brown, S.G., Wilson, S.M., Sutton, K.A., Miller, M.R., Lishko, P.V., Barratt, C.L., Publicover, S.J. and Martins
da Silva, S., 2015. Specific loss of CatSper function is sufficient to compromise fertilizing capacity of human spermatozoa. Human Reproduction,
30(12), pp.2737-2746.
Schiffer, C., Rieger, S., Brenker, C., Young, S., Hamzeh, H., Wachten, D., Tüttelmann, F., Röpke, A., Kaupp, U.B., Wang, T. and Wagner, A., 2020.
Rotational motion and rheotaxis of human sperm do not require functional CatSper channels and transmembrane Ca2+ signaling. The EMBO
journal, 39(4), p.e102363.

SP3.3

Human labelling of ICSI videos is time-consuming: AI is needed to help embryologists process data they do
not have time for
Peter Hea, Raksha Jainb, Sahar Leyc, Celine Jacquesd, Jérôme Chambostd, Mara Kotrotsoud, Cristina Hickmand
a

Department of Computing, Imperial College London/Apricity; bFaculty of Medicine, Imperial College
London; cSchool of Biological and Chemical Sciences, Queen Mary University of London; dApricity
Introduction: Artificial intelligence (AI) can be implemented clinically to assess ICSI procedures for quality control
processes and to help embryologists improve technique. This study aims to assess the precision and speed of human
labellers compared to an AI approach (convolutional neural network) for detecting features during ICSI procedures
such as oocyte, suction pipette and needle tip.
Methods: From 136 videos of ICSI procedures, 7983 images were generated by extracting every 3rd frame from the
initial 2-5 seconds once the needle tip was inserted into the zona pellucida. The oolemma and suction pipette were
labelled using CVAT by six human labellers and used to train the AI model. Differences in the intersection over union
(IoU) between the model and human labellers were used to evaluate the effectiveness of each labelling method.
Results: The model is faster at processing 1000 previously-unseen images: 70 seconds by machine vs 8 hours and 45
minutes by humans. The model achieved mean IoUs of 0.961 and 0.963 for the oolemma and pipette respectively,
whereas human labellers achieved 0.960 and 0.964 respectively. The model's predictions of the needle tip were on
average 3.8 pixels away from ground truth location compared to 3.7 pixels by humans. There was no significant
difference in the predictions between the AI model performance and human labellers.
Conclusion: AI methods to label key features in ICSI can match the standards achieved by human labellers and have
the additional advantage of being quicker. Such AI models may be used to provide video game style learning as well as
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personalised and actionable KPIs for each individual embryologist with the ability to distinguish between oocyte
characteristics and technique factors. They can also be used in real time to aid in detection and elimination of
technical factors that may negatively affect clinical outcomes.
SP3.4

Computer-assisted development of an algorithm to improve embryo selection
Mollie McGranea, Hannah Newbyb, Rachel Gregoireb
a

Liverpool Women's Hospital; bHewitt Fertility Centre

Background: Developing innovative tools to ensure effective embryo selection remains a main focus of assisted
reproduction research. One such emerging technology involves the development of embryo selection algorithms using
data collected by time-lapse imaging. The creation of these algorithms previously has largely depended on a subjective
analysis by the researcher, including where a specific parameter should sit in the hierarchy. Using computer software
to carry out this task in algorithm development may provide a more objective and therefore accurate prediction
model.
Methods: Data analyses were carried out using time-lapse cultured embryos with known implantation data from the
two Hewitt Fertility Centre sites; 919 embryos from the Knutsford unit and 3377 from the Liverpool unit. In order to
identify optimal time ranges for specific morphokinetic events, a set of rules were established using chi-squared
analysis of timing quartiles, logistic regression and ROC curve analysis. A computer program was developed to
calculate complex rule combinations against the specified development events. This produced a report which mapped
the rule combinations against percentage success rate for clinical pregnancy, allowing us to identify the best rule
combination.
Results: A site specific two rule points-based model was developed for each site, each generating four possible
outputs (0, 2, 4, 6). The implantation rates for Knutsford were 0: 31%, 2: 37.3%, 4: 46%, 6: 52.3% and Liverpool were:
0:29.3%, 2: 35.3%, 4: 44.9% and 6: 51.6%.
Conclusions: Artificial intelligence (AI) is an emerging technology in reproductive science, and is likely to produce more
accurate, less biased and highly automated embryo assessment in the future. However, with the complex and often
costly equipment required, this technology is not accessible to all. The use of a computer program to automate data
analysis and aid in human-developed algorithms may help to bridge this gap.
SP3.5

Independent assessment of an artificial intelligence-based image analysis tool to predict fertilisation and
blastocyst utilisation potential of oocytes, and comparison with ten expert embryologists
Alison Campbella, Dan Nayotb, Alex Krivoic, Amy Barriea, Keith Jordana, Lucy Jennera, Lynne Nicea, Carmen
Mirallesa, Su Barlowa, Louise Besta, Yvonne Lodgea, Samantha Jacksona, Rachel Smitha
a

CARE Fertility Group; bFuture Fertility and Trio Fertility, Toronto, Canada; cFuture Fertility, Toronto, Canada

Background: Oocyte morphological features are not considered to prognosticate developmental competence and no
common grading system exists. Embryologists may observe oocyte irregularities but practice is inconsistent and
clinical relevance is questionable. Deep learning promises to provide automation and standardisation of IVF practices,
including assessment of gametes and embryos. Several studies have demonstrated the effective use of machine
learning in embryo grading and selection.
Methods: VIOLET (Future Fertility, Canada) was created as a convolutional neural network trained on a retrospective
dataset of 18,190 oocyte images and was demonstrated to predict fertilisation and blastocyst development with
91.2% and 63% accuracy respectively in an unbalanced dataset. Here, VIOLET was assessed using an outcome-blinded
test set of 300 oocyte images selected randomly from over 200,000 oocyte images with known fertilisation (2PN or
not 2PN) and known blastocyst fate (transferred/cryopreserved or not utilized for prediction of fertilisation and
blastocyst utilisation.
Results were compared with manual predictions by ten experienced embryologists from ten clinics in the UK/Ireland.
Results: VIOLET outperformed 9/10 embryologists in accurately predicting fertilization (76.7% vs mean 68.4% +/6.6%; p< 0.01) and all 10 embryologists for usable blastocyst rate (62.1% vs mean 52.8; +/- 3.4%; p<0.001). A relative
increased accuracy of 12 and 18% respectively. None of the embryologists demonstrated correlation between
recordings of their confidence and accuracy.
Conclusions: The application of AI image analysis of oocytes can provide insights not detected by the human eye, and
may offer improved information, expectation setting and treatment personalisation for patients. VIOLET could add
value in predicting oocyte potential for fertility preservation; help distribute oocytes evenly in shared donor cases; or
offer insights into the oocytes' contribution to poor IVF outcomes. Reproducibility of the embryologists' assessment
was not tested although previous studies have confirmed the superiority of VIOLET, and AI generally, over manual
assessment.1
Nayot D, Meriano J, Casper R, Alex K. An oocyte assessment tool using machine learning; Predicting blastocyst development based on a single image
of an oocyte. InHUMAN REPRODUCTION 2020 Jul 1 (Vol. 35, pp. 129-130). GREAT CLARENDON ST, OXFORD OX2 6DP, ENGLAND: OXFORD UNIV
PRESS.

14

ORAL PRESENTATIONS
SP3.6

Self-reported occupational health issues of UK embryologists and implications for clinical reproductive
science practice
Helen Priddlea, Sarah Pickupb, Catherine Hayesc
a

On behalf of Association of Reproductive and Clinical Scientists; London Women's Clinic Wales; bSchool of
Psychology, University of Sunderland; cSchool of Nursing and Health Sciences, University of Sunderland;
Visiting Professor, University of Cumbria
Introduction Annual Health and Safety Executive (HSE) statistics for the United Kingdom1 revealed 1.4 million workers
suffering from work-related ill-health, the most commonly reported issues being stress, depression and anxiety and
musculoskeletal disorders (MSDs). Overall, work-related ill-health led to 23.5 million working days lost, costing fifteen
billion pounds per annum.
Methods The membership body of the Association of Clinical Embryologists was consulted about their experience of
occupational health issues at work. A digital anonymised survey was emailed to all 405 ACE members, and data were
collated from the 223 eligible survey responses received.
Results Work-related ill health was self-reported by 58% of respondents, 76% of whom reported multiple issues. The
most frequently disclosed ill-health conditions were musculoskeletal disorders (45%) and stress and mental health
problems (28%). Other reported medical complaints with an incidence above 3% were ocular issues, auditory
problems, needle stick injury and injuries caused by the use of liquid nitrogen. Shoulder injury or pain correspondingly
increased in incidence with length of time in service. Absence from work and/or light duties were necessitated for 35%
of those affected.
Conclusion Musculoskeletal disorders and mental health issues can be actively combatted by increasing awareness of
workplace stressors and efforts to adapt work practices in the avoidance of them. This is particularly important in a
post-COVID-19 world where multiple additional factors will further challenge the existing workforce.
1. HSE. Health and safety at work. Summary statistics for Great Britain [Internet]. 2019 [cited 2020 Oct 13]. Available from:
https://www.hse.gov.uk/statistics/overall/hssh1819.pdf

SHORT PAPER SESSION 4:
Biological and clinical perspectives on male fertility short papers
SP4.1

Proteomic changes associated with sperm fertilizing ability in meat type roosters
Anaïs Vitorino Carvalhoa, Laura Soler-Vascob, Aurore Théliea, Luiz Cordeiroa, Isabelle Grasseaua, Daniel
Tomasc, Ana Paula Teixieira-Gomesd, Valérie Labasc, Elisabeth Blesboisa
a

INRAE, CNRS, Université de Tours, IFCE, UMR PRC, F-37380, Nouzilly, France; bINRAE, ENVT, INP-Purpan, UPS,
UMR Toxalim, 31300 Toulouse, France; cINRAE, Université de Tours, CHU de Tours, Plate-forme CIRE, PAIB, F37380, Nouzilly, France; dINRAE, Université de Tours, UMR ISP, F-37380, Nouzilly, France
The molecular basis of male infertility is still not well understood. Furthermore, in vitro sperm quality tests are poorly
correlated to in vivo fertility. In order to better understand sperm biology, we used two complementary proteomic
approaches to identify proteins relative to sperm fertilizing ability in meat type roosters, suffering from fertility
reduction due to genetic selection side effects.
Two groups of roosters were defined by their fertility rate obtained by artificial insemination: >70%, fertile (F), and
<40%, subfertile (SF). Proteomic content of F and SF sperm was explored by two label free quantitative methods:
Intact Cell MALDI-TOF-Mass Spectrometry (ICM-MS) (n=9) coupled with top-down HRMS and nanoLC-MS/MS (n=4).
Differences between F and SF sperm were selected with Wilcoxon test (p-value <0.05), 0.66 &#8804; fold-change (FC)
&#8805; 1.5 and AUC &#8805;0,8. T-test on spectral counting and/or average precursor intensity quantitative
methods (p-value <0.05) associated to 0.71<FC<1.4 determined differentially abundant peptides by bottom-up.
Differentially abundant proteins (DAP) was defined by a unique gene symbol. Two DAP were validated by
immunoblot.
Among the 211 peaks detected by ICM-MS, 7 of them were differentially abundant between SF and F samples,
corresponding to 4 DAP. The nanoLC-MS/MS approach reported 745 peptides in 327 clusters including more than 80
differentially abundant peptides between F and SF sperm, corresponding to 55 DAP. Lysozyme was identified as DAP
by both methods, and confirmed by immunodetection. As indicated by functional analysis, DAP were involved in
flagellum integrity and movement, mitochondria functions, sperm maturation and storage in female tract as well as
oocyte-sperm interaction.
Collectively, our data revealed new actors of chicken sperm fertilizing capacities involved in complex functions
regarding energy balance, motility and cell interaction. These proteins represent a promising source of novel male
fertility candidate biomarkers in chickens.

15

ORAL PRESENTATIONS
SP4.2

Beta-defensin119 induces extracellular calcium entry in human sperm in a mode distinct from
progesterone
Shruti Kanea, Morven Deanb, Scott Camerona, Douglas Lestera, Christopher Barrattb, Sarah Martins da Silvab,
Sean Browna
a

University of Abertay Dundee; bUniversity of Dundee

Background Idiopathic infertility is a significant global problem and despite advances in technology there is a lack of
diagnostic acumen and direct treatment available (1,2). The CatSper channel in the sperm orchestrates intracellular
calcium signalling and is fundamental for sperm function. Loss or diminished agonist-sensitivity of the steroid-sensitive
CatSper channel is implicated as a cause of infertility (3-5). Therefore, to correct this problem, identification of
alternatives means of activating CatSper and/or elevating intracellular [Ca2+]i has therapeutic potential. Recently,
members of the Beta-defensin family have been shown to be involved in regulating sperm function (6). Here we
examine the ability of beta-defensin119 (DEFB119) to regulate intracellular calcium responses and motility in human
sperm.
Methods Healthy donor sperm samples were screened by population based fluorometric assays to measure changes
in [Ca2+]i following exposure to DEFB119. Functional effects of DEFB119 were measured using CASA parameters and
penetration in viscous media assays.
Results Addition of DEFB119 significantly increased intracellular [Ca2+]i in a dose dependent manner relative to
calcium ionophore (ΔF/FI Ca2+) in population based calcium screen (EC50= 1.2 ug/ml). Cross desensitisation studies
showed that DEFB119 elevates intracellular calcium via a mechanism that is different from P4/PGE1. Furthermore,
functional assays revealed DEFB119 alters penetration of sperm into viscous media and hyperactivated motility.
Conclusions Population based calcium screening and functional assays identified that DEFB119 acts as an agonist that
induces calcium influx and increases penetration of sperm in viscous media. The in vivo relevance of this remains to be
proven but identification of a new mode of calcium regulation offers therapeutic potential in vitro for sperm affected
by diminished P4 responses. Further studies need to be performed using patients with loss of CatSper function to
identify if the [Ca2+]i induced by DEFB119 acts via CatSper.
(1) Sharlip ID, Jarow JP, Belker AM, Lipshultz LI, Sigman M, Thomas AJ, et al. Best practice policies for male infertility. Fertil Steril 2002 May
01;77(5):873-882.
(2) Barratt CLR, De Jonge CJ, Sharpe RM. 'Man Up': the importance and strategy for placing male reproductive health centre
stage in the political and research agenda. Hum Reprod 2018 April 01;33(4):541-545
(3) Williams HL, Mansell S, Alasmari W, Brown SG, Wilson
SM, Sutton KA, et al. Specific loss of CatSper function is sufficient to compromise fertilizing capacity of human spermatozoa. Hum Reprod 2015
December 01;30(12):2737-2746.
(4) Kelly MC, Brown SG, Costello SM, Ramalingam M, Drew E, Publicover SJ, et al. Single-cell analysis of
[Ca2+]i signalling in sub-fertile men: characteristics and relation to fertilization outcome. Hum Reprod 2018 June 01;33(6):1023-1033.
(5)
Brenker C, Schiffer C AD enter of Reproductive Medicine and Andrology, University Hospital Munster, Wagner IV, Tuttelmann F, Ropke A, Rennhack
A, et al. Action of steroids and plant triterpenoids on CatSper Ca(2+) channels in human sperm. Proc Natl Acad Sci U S A 2018 January
16;115(3):E344-E346.

SP4.3

The impact of cancer on semen quality in affected men: A retrospective cohort study
Tomasz Lukaszewski, Bassel H. Al Wattar, Elizabeth Williamson, Sania Latif, Xulin Foo, Jonathan Lewin, Ephia
Yasmin
Reproductive Medicine Unit, University College London Hospitals NHS Foundation Trust

There is evidence that malignancy adversely affects spermatogenesis (1). However, there is no consensus on which
cancer type is associated with worse sperm parameter. The aim of this study was to evaluate the association of
different types of cancer and abnormalities of sperm parameters. Methods: This was a retrospective cohort study of
men referred to the fertility preservation clinic over a period of 35 years (1984-2019) after being diagnosed with
malignancy. We compared pre-treatment semen analysis results across different types of cancer diagnosis and
benchmarked the results with the 2010 WHO criteria. Data were collected as part of ongoing service evaluation
process using electronic records. We compared data using descriptive statistics and reported using odds ratio (OR) and
95% confidence interval (CI) for oligozoospermia, azoospermia and asthenozoospermia. Results: We collected data on
3366 men which included 1110 cases of testicular cancer (33.0%), 938 of lymphoma (27.9%), 439 of sarcoma (13.0%),
301 of leukaemia (8.9%), 217 of prostate cancer (6.4%), 143 of brain tumour (4.2%), 126 of bowel cancer (3.7%), 49 of
myeloma (1.5%), 22 of lung cancer (0.7%) and 21 of skin cancer (0.6%). Severe oligospermia (<5 mill/ml) was most
common with testicular cancer (OR 1.67, 95%CI 1.34-2.05) followed by bowel cancer (OR 1.34, 95%CI 0.82-2.22).
There was no significant difference in the odds ratio of azoospermia across different types of cancer.
Asthenozoospermia was more frequently observed in men with myeloma (OR 2.94, 95%CI 1.66-5.20) followed by
prostate cancer (OR 1.72 95%CI 1.30-2.27). Absence of any motile sperm was most common in men with myeloma
(OR 2.88, 95%CI 1.47-5.57). Conclusions: Oligospermia is most commonly associated with testicular cancer followed by
bowel cancer, whereas asthenozoospermia is most frequently observed in myeloma and prostate cancer. The effect of
cancer on sperm parameters should form a key feature in the discussion on fertility.
1. Xu R, Centola GM, Tanrikut C. Genitourinary cancer patients have worse baseline semen parameters than healthy sperm bankers. Andrology.
2019;7(4):449-453. doi:10.1111/andr.12602
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Developing an in vitro model for toxicological study of chemotherapy on isolated mouse germline stem
cells
Federica Lopes, Azzurra Codino, Donal O'Carroll, Rod T Mitchell
University of Edinburgh

Background The overall incidence of mortality for childhood cancers is steadily decreasing thanks to improved
diagnosis and treatments. Cisplatin is chemotherapeutic agent used in paediatric oncology. However, accumulating
evidence shows that cisplatin impairs fertility in cancer survivors, by directly damaging the germ stem cells (GSCs) in
the developing testis. The absence of clinical options to preserve children fertility means that strategies to protect the
immature testis from chemotherapy-induced damage are urgently required. The work here aims to develop an in
vitro model of GSCs to understand cisplatin cytotoxicity and identify key molecular pathways to be exploited for
fertility preservation therapy.
Methods GSCs were derived from pnd7 (DBA/2 male crossed C57BL/6 female) mouse testes and cultured on mouse
embryonic fibroblasts (MEFs), using a protocol adapted from Kanatsu-Shinohara et al. (1). Approximately 4x105 GSCs
were plated in a 6-well plate, with medium replaced every 3 days. At Day6, cells were exposed to cisplatin (1µg/ml) or
drug-free medium. At Day8, GSCs were harvested and sorted using flow cytometer, with DRAQ5™ used to identify
dead cells. Four replicates were analysed using a paired t-test.
Results GSC colonies displayed the characteristic shape of proliferating cell chains and a slow proliferating rate. Cell
viability analysis found more than 95% cells were alive in both control and cisplatin group. Cisplatin treatment
significantly reduced the number of harvested cells, with an average drop of 56% (13x104 control vs 7x104 cisplatin;
p<0.05).
Conclusion Dead cell count is unreliable as cell viability assay due to the early detachment of non-vital cells. Exposure
to cisplatin, at concentrations within the range found in plasma of cancer patients', halved the number of mouse GSCs
within 48h. This cisplatin exposure condition (dose/time) will be used as median lethal dose in an ongoing
toxicological study using mouse germline stem cells.
1 Kanatsu-Shinohara et al. BoR2003

SP4.5

Natural and assisted fertility outcomes in male cancer patients seeking fertility preservation-a 25 year
retrospective analysis
Mahua Bhaduri, Julia Kopeika
Guy's and St Thomas' NHS

Objective: the aim of the study was to establish fertility intention and outcome in men who undertook fertility
preservation with different types of cancer and survived cancer treatment. Design: a patient survey was used to
establish fertility intention and outcome to all male patients who underwent fertility preservation treatment over a 25
year period.
Background characteristics and cancer diagnosis were collected using hospital electronic systems.
Results: 656 male patients had sperm cryopreservation, of which 516 were included. There were 219 patients who
responded to the postal questionnaire, of which 115 stated an intention to conceive (ITC). The live birth rate in our
total population was 21.9%. However, when intention to conceive was taken in consideration, the live birth rate
tripled (69.4%), with 62.6% achieving one or more live births (N=102; 92 women). Testicular cancer patients had the
highest natural (22.4%) and assisted conception rates (20.4%) representing 38.3% of total live birth rates of ITC
population. The second highest conception rates (11.6%) with ART were haematological cancers and the lowest were
rarer cancers such as breast and endocrine.
Conclusion: The current study demonstrates that a large proportion of men (71.5%) who have fertility preservation do
not attempt to have a family decades after their treatment. Hence, it is not appropriate to assess fertility in this group
of patients without intention to conceive. When intention to conceive is taken into consideration natural and ART live
births rates are substantially higher than the current literature suggests. There was also difference in chance of
conception and reproductive outcome depending on the outcome depending on the cancer type, with testicular
cancer patients having a most favorable results.

SHORT PAPER SESSION 5:
Scientific short papers including BFS Young Scientist prize
SP5.1

Is there an association between vitamin D status and the endocrine profile of women diagnosed with
polycystic ovary syndrome?
Amelia Rama, Irina Chis Stera, Giuseppe Malteseb, Tejhmal Rehmanc, Gul Banod, Suman Ricea
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St. George's, University of London; bEpsom and St. Helier University Hospitals NHS Trust; cShifa University,
Islamabad, Pakistan; dSt. George’s University Hospital NHS Trust
Background: Polycystic ovary syndrome (PCOS) is an endocrine disorder characterised by hyperandrogenaemia,
polycystic ovaries and ovulatory dysfunction1. The evidence suggests that PCOS is associated with a higher degree of
insulin resistance compared to controls2and increased likelihood of vitamin D (VitD) deficiency3. Previous studies have
investigated the effect of VitD supplementation on testosterone levels in women with PCOS4,5. Despite the variability
in the findings, there is some consistent message across the research regarding a potential association between
endocrine and biochemical profiles and VitD deficiency in these patients — the magnitude of which is unknown.
Aims: To investigate the association between the degree of insulin resistance on the hormonal status and the VitD
levels in women with PCOS.
Methods: Women diagnosed with PCOS under the Rotterdam Criteria (n=56) were consented and recruited to the
study between the period September 2018 and January 2020. Metabolic, hormonal parameters and the degree of
insulin resistance (HOMA-IR- calculated using the HOMA2 calculator, © The University of Oxford 2004-2019) were
recorded. Other information included BMI, free and total testosterone, follicle-stimulating hormone (FSH), luteinising
hormone (LH) and anti-Mullerian hormone (AMH). Associations with the degree of insulin resistance and serum VitD
status (nanomoles, nM) with the measured variables were investigated using regression techniques.
Results and Conclusions: A 1nM increase in serum VitD was associated with a decrease in total testosterone (p=0.044)
and HOMA-IR (log scale) (p=0.016). HOMA-IR was positively associated with androgen index (FAI) (p=0.002 -- log
scale)). One unit increase in BMI was associated with a 0.04 (p=0.002) increase in FAI (log scale) and with 0.052
(p<0.001) increase in (HOMA-IR) (log scale). These findings may enable further insights in to the potential effect of
interventions with VitD supplementation and the biguanide metformin on these parameters and menstrual cycle
regularity.
1. Sirmans SM, Pate KA. Epidemiology, diagnosis, and management of polycystic ovary syndrome. Clin Epidemiol. 2013;6:1—13.
2. Kyeong Song, D.; Sun Hong, Y.; Sung, Y.A.; Lee H. Insulin resistance according to β—cell function in women with polycystic ovary syndrome and
normal glucose tolerance. PLoS One. 2017;12(5):e0178120.
3. Yιlmaz SA, Altιnkaya SÖ, Kebabçιlar A, Seçilmis Kerimoglu Ö, Tazegül Pekin A, Abusoglu S, et al. The relationship between Polycystic ovary
syndrome and vitamin D levels. J Turkish Soc Obstet Gynecol. 2015;12(1):18—24.
4. Lorenzen M, Boisen IM, Mortensen LJ, Lanske B, Juul A, Blomberg Jensen M. Reproductive endocrinology of vitamin D. Mol Cell Endocrinol.
2017;453(1):103—12.
5. Chang EM, Kim YS, Won HJ, Yoon TK, Lee WS. Association between sex steroids, ovarian reserve, and vitamin D levels in healthy non—obese
women. J Clin Endocrinol Metab. 2014;99(7):2526—32.

SP5.2

Dysregulation of IL-17A and calprotectin in the female reproductive tract affects pregnancy outcome
following assisted reproductive therapy
Federica Giangrazia, David Crosbyb, Fiona Reidyc, Mary Wingfieldc, Louise E. Gloverc, Cliona O'Farrellya
a

Trinity Biomedical Sciences Institute, Trinity College Dublin; bNational Maternity Hospital, Department of
Reproductive Medicine; cMerrion Fertility Clinic, Dublin 2
Background: Embryo implantation is a critical stage of assisted reproductive technology (ART). An appropriate
receptive endometrial immune environment is required for successful embryo implantation. Here, we compared gene
expression in endometrial tissue from women who underwent successful (N=9) versus unsuccessful (N=11) ART cycles,
to identify differences in their immune profile.
Methods: Mid-luteal phase endometrial biopsies were collected from 20 nulliparous women with unexplained
infertility, who were then treated with a single embryo transfer in the subsequent menstrual cycle; RNA-sequencing
analysis was performed. Endometrial and serum levels of IL-17A were measured by ELISA. Immune cell prediction was
performed using Cibersortx. IL-17A and calprotectin, S100A8/9 dimers, were identified by immunohistochemistry on
formalin fixed and paraffin embedded endometrial biopsies. Antimicrobial peptide (AMP) release by IL-17A treated
OVCAR-3 and Ishikawa cells was measured by real-time qPCR. Data were analysed using GraphPad Prism.
Results: RNAseq revealed 204 differentially expressed genes (DEG) in endometrial tissue from the women who
became pregnant when compared with non pregnant endometrial tissue (p<0.05). Over-represented pathways
included the 'IL-17 signalling pathway' (MMP3, MMP1, IL1β;, LCN2, S100A9 and FOSL1, p=0.001), with these genes
showing decreased expression in the 'pregnant' group. Importantly, IL-17A levels were significantly increased in serum
and tissue from 'non-pregnant' women. Immune cell profiling of the same dataset showed similar proportions of
immune cell populations in receptive and non-receptive endometrium. Immunohistochemistry of endometrial
biopsies, displayed IL-17A and calprotectin in the endometrial stromal compartment that correlated with CD45
expression. . In vitro stimulation of endometrial epithelial cells by IL-17A led to increased S100A9, S100A8 and Elafin
expression.
Conclusions: Differential expression of IL-17A related genes, may reflect functional changes in endometrial innate
immunity which determine receptivity for embryo implantation. Abnormal levels of circulating IL-17A may provide a
screening tool for patients likely to have negative reproductive outcomes in ART.
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Artificial intelligence analysis of 4-cell embryos is capable of classifying cell arrangement by cell contacts
with up to 87% accuracy depending on image modality
Rishabh Hariharana, Cristina Hickmana, Peter Hea, Jerome Chambosta, Celine Jacquesa, Marta Hentschkeb,
Ricardo Azambujab, Camila Dutrac, Thomas Ebnerd, Andrew Drakeleye, Nikica Zaninovicf, Jonas Malmstenf,
Qiansheng Zhanf, Klaus Wiemerg, Korey Kelleyg
a

Apricity; bFertilitat; cReproferty; dKepler Universitätsklinikum Austria; eHewitt Fertility Centre of Liverpool
Women's Hospital; fWeill Cornell Medicine; gPoma Fertility
Background Previous papers observing four cell human embryo configurations have demonstrated that nontetrahedral embryos (i.e. embryo cells contacting less than 3 other cells) are associated with compromised
blastulation and implantation potential.1,2,3,4 This study aims to improve the efficacy of classifying tetrahedral and nontetrahedral embryos by using artificial intelligence (AI) and therefore improve embryo selection success rates.
Methods The study was a retrospective cohort analysis in which 819 images ("tetrahedral", n = 732, 89%; "nontetrahedral", n = 87, 11%) were collected from 2 clinics. Data was split in a 80:20 ratio for training (n = 656) and test (n
= 163). A validation set was created further within the training group with 10% of training images (n = 65). Pytorch was
the machine learning framework used, and all embryo images were in a 4-cell stage and were derived from either
Embryoscope™ or Miri™ time-lapse incubators. Tetrahedrally-shaped embryos were "positively" labelled, and nontetrahedral embryos were "negatively" labelled.
Results Following training (accuracy = 0.89; loss=0.36), the AI was capable of classifying embryos by arrangement with
accuracy that was significantly higher than random chance (AUC=0.68): True Positive = 137, True Negative = 4, False
Positive = 9, False Negative = 12. The model had a blind data set accuracy of 87% (141/163 images) and was 92%
sensitive (137/149) and 31% specific (4/13).
Conclusion To date, there have not been any other published methods to analyse embryo cell arrangement in timelapse imagery. The existence of a model that is statistically equivalent to embryologist diagnostic ability may
significantly assist clinicians during their selection process. Furthermore this algorithm may help improve other ML
models which seek to predict embryo outcome. This model is the preliminary assessment of 2 clinics within a larger
collaborative project on AI in tetrahedral vs non-tetrahedral embryo analysis.
1. Cauffman G, Verheyen G, Tournaye H, Velde HVD. Developmental capacity and pregnancy rate of tetrahedral- versus non-tetrahedral-shaped 4cell stage human embryos. Journal of Assisted Reproduction and Genetics. 2014;31(4):427-34.
2. Desai N, Gill P. Blastomere cleavage plane orientation and the tetrahedral formation are associated with increased probability of a good-quality
blastocyst for cryopreservation or transfer: a time-lapse study. Fertility and Sterility. 2019;111(6).
3. Ebner T, Maurer M, Shebl O, Moser M, Mayer R, Duba H, et al. Planar embryos have poor prognosis in terms of blastocyst formation and
implantation. Reproductive BioMedicine Online. 2012;25(3):267-72.
4. Ebner T, Höggerl A, Oppelt P, Radler E, Enzelsberger S-H, Mayer RB, et al. Time-lapse imaging provides further evidence that planar arrangement
of blastomeres is highly abnormal. Archives of Gynecology and Obstetrics. 2017;296(6):1199-205.

SP5.4

NMN supplementation rescues fertility and bone strength in chemotherapy-treated mice
Maria Marinovaa, Wing-Hong Jonathan Hob, Michael Bertoldoa, Vedran Lovricc, Kaisa Selesniemid, William
Walshc, David Sinclaird, Kirsty Waltersa, Robert Gilchrista, Lindsay Wue
a

School of Women's and Children's Health, UNSW Sydney; bGarvan Institute of Medical Research,
Sydney; cPrince of Wales Clinical School, UNSW Sydney; dDepartment of Genetics, Harvard Medical
School; eSchool of Medical Sciences, UNSW Sydney
Background Cancer survivors undergone chemotherapy often face infertility. Chemotherapy drugs such as cisplatin
trigger a cascade of events ultimately causing follicular reserve exhaustion and endocrine disruption. Apart from
infertility, this can have severe consequences on women's health such as early-onset menopause and a decline in
bone health. For girls with cancer, ovarian tissue cryopreservation is the only available option for fertility preservation,
which while providing options for future parenting, does not protect from endocrine failure and osteoporosis.
Hypothesis We hypothesise that the NAD+ booster nicotinamide mononucleotide (NMN) protects the ovarian reserve
from the chemotherapy. The aim of this study is to assess NMN's effects on fertility and late-life bone health.
Results Female mice at 7-days of age were treated with cisplatin (2mg/kg) and then 2 weeks later NMN (2g/L)
delivered in drinking water. NMN treatment was sustained until animals were sacrificed at 24 months of age. Animals
were bred at 6 weeks of age. NMN increased litter size, total pups per mouse 5-fold (p=0.015), and the cumulative
rate of pregnancy compared to non-NMN, chemo-treated animals. Aside from improving fertility, we sought to
determine the impacts of these interventions on bone strength, related to loss of ovarian function. Bones were
subject to mechanical and structural analysis to determine changes in bone function, which is related to the increased
risk of osteoporosis observed following ovarian failure and menopause. NMN treatment rescued cisplatin-induced
reductions in cortical bone thickness (femur diaphysis -p<0.0001, femur metaphysis - p=0.0081, and tibia - p=0.0072),
volume (femur - p=0.0015, and tibia -- p=0.0102), and density (femur - p=0.0463) to control levels, as well as the
increased physical strength of tibia (p=0.0024).
Conclusions These results infer that long-term NMN treatment protects against chemotherapy-induced bone fragility
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by preventing premature ovarian failure and maintaining estrogen levels sufficient to support healthy bone
maintenance.
SP5.5

The identification of potential biomarkers of oocyte quality
Paula Cornally, Eugene Dillon, Lynne O'Shea
University College Dublin

Human follicular fluid (hFF) is a complex body fluid, and a key component of the microenvironment of developing
follicles in the ovary. Protein composition of hFF represents the secretory activities and metabolism of follicular cells,
which regulate follicle and oocyte quality. Proteomic profiling of hFF could provide a greater understanding of ovarian
physiology, and the discovery of potential oocyte quality biomarkers could advance embryo selection techniques
within assisted reproduction clinics. Our aim was to analysis and identify the proteins in hFF from women undergoing
fertility treatment. hFF samples were collected from 190 women undergoing assisted reproductive technologies (ART),
ranging from 30 - 43 years old. Samples were selected according to their clinical outcomes: specifically, embryonic
development (n=58), and implantation outcome (n=16). Liquid Chromatography with tandem mass spectrometry was
used to analyse the hFF proteome, using three technical replicas per sample. The identified peptides were then
searched through the MaxQuant program and Uniprot database, with a FDR 1% at the peptide and protein level. A
total of 508 proteins were identified within our patient dataset. A second, independent patient dataset (n=18) was
used to validate proteins found in the first dataset, with over 70% of proteins validated this way. 70 differentially
expressed proteins were identified as potential biomarkers of oocyte developmental competence; with a further 18
proteins identified as biomarkers of implantation outcome. Enzyme-linked immunosorbent assays (ELISAs) were used
for additional validation purposes; highlighting Neuropilin-1 as a reliable, specific, non-invasive hFF biomarker of
oocyte quality. Key biological networks associated with oocyte developmental competence were also identified;
including the coagulation and complement system. In this study, the human follicular fluid proteome was established
as an important regulator of oocyte developmental competence. In addition, a panel of novel hFF protein biomarkers
were identified, with potential to improve clinical outcomes for patients undergoing ART.
SP5.6

The value of testing serum progesterone seven days after oocyte pick up (OPU) in IVF/ICSI cycles
Umme-Laila Ali, Cono Ariti, Mona Zaki, Gurpreet Kalra, Kochuthresia Grace Jose, Zachariah Shehadeh, Arianna
D'Angelo
Cardiff University, Wales Fertility Institute

Background and aim: Progesterone is used as luteal phase support during assisted reproductive technology (1, 2). The
aim of this project is to measure the efficacy of extra luteal supplementation for women with low serum progesterone
levels post OPU, by analysing its impact on pregnancy outcomes.
Methods: All patients had serum progesterone levels checked on day 7 post OPU and were divided into 2 groups
(levels above 70nmol/L and levels below 70nmol/L). Those with lower levels were given extra luteal support in the
form of a vaginal pessary (400mg) or 25 mg of subcutaneous injectable progesterone.
Retrospective data analysis of the outcomes of fresh IVF/ICSE cycles (N=744) was undertaken in our unit between
August 2017 and January 2019. Clinical outcomes included the rates of clinical pregnancies (CPR), miscarriages,
ectopic and biochemical pregnancies. These outcomes were also compared to historical control matched group. We
excluded patients having frozen and donor/surrogate cycles.
Results: A descriptive analysis between the two groups (<70nmol/L and >70nmol/L ) revealed great similarity in
pregnancy outcomes, with a CPR of 34% for serum levels <70nmol/L and a slightly lower rate of 33% for the
>70nmol/L group. The average number of follicles was also found to be reduced in the <70nmol/L group.
However, when the study population (744) was compared to the historical matched control (718), there was a
statistically significant increase in the CPR in the study population compared to the control (36.4% vs 30.4% OR
1.31(0.97, 1.76), P value =0.073).
Conclusion: The extra supplementation helped rescue implantation and improve CPR in women with lower
progesterone levels. On a wider scale, identifying those at risk of reduced progesterone absorption during fresh
IVF/ICSI cycles and adding rescue progesterone supplementation within seven days from OPU might increase
implantation and lead to better pregnancy results.
1. National Institute for Health and Care Excellence. In vitro fertilisation treatment for people with fertility problems: Luteal phase support 2017
[Available from: https://pathways.nice.org.uk/pathways/fertility/in-vitro-fertilisation-treatment-for-people-with-fertility-problems#content=viewnode:nodes-luteal-phase-support.
2. van der Linden M, Buckingham K, Farquhar C, Kremer JAM, Metwally M. Luteal phase support for assisted reproduction cycles. Cochrane
Database of Systematic Reviews. 2015(7).
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SP6.1

A proteomic analysis of follicular fluid samples in patients undergoing in vitro fertilisation/intracytoplasmic sperm injection (IVF/ICSI) with or without endometriosis
Sallwa Alshehrea, Mark Collinsa, Elspeth Whitbya, Mostafa Metwallyb, Mark Fenwicka
a

The University of Sheffield; bSheffield Teaching Hospitals

Background: Endometriosis is a debilitating gynaecological disease characterised by ectopic, hormonally responsive
lesions derived from uterine tissue that can have direct effects on nearby organs, such as the ovary. The nature of
these effects on developing ovarian follicles is currently limited, and therefore the mechanism by which endometriosis
can impact fertility outcomes is not well understood. The aim of this study is to determine the effect of endometriosis
on follicular fluid (FF) composition in women undergoing fertility treatment.
Methods: Ethics and governance approval was granted and FF samples were collected from women undergoing
IVF/ICSI. Patients were stratified into endometriosis (n=15) or control (including tubal factor, unexplained fertility or
male factor; n=22). For proteomic analysis, samples were separated from cellular debris by centrifugation, abundant
serum proteins were depleted using affinity columns and digested using S-Trap columns. Extracted peptides were
analysed by nano-liquid chromatography-tandem mass spectrometry. Data were analysed using MaxQuant and
statistical analysis was performed using Perseus.
Results: A total of 383 proteins were consistently identified across all FF samples. One protein was downregulated and
28 were upregulated in the endometriosis group (FDR<0.05). Ontology analysis revealed that differentially expressed
proteins were mainly associated with complement cascade and blood coagulation cascade, binding, innate immunity,
transport and dimerization. Unique protein profiles also revealed a candidate group of proteins, which may be related
to the pathophysiology of endometriosis.
Conclusion: This study highlights the potential impact of endometriosis on maturing follicles. In particular, we found
clear evidence of elevated inflammatory and immunity mediators in the FF of women with endometriosis. The
relationship between these differentially expressed proteins and reproductive outcomes will provide further insight
into disease diagnosis and pathogenesis as well as identifying targets for improving fertility outcomes in women
receiving IVF/ICSI.
SP6.2

Blastocoel re-expansion in vitrified-warmed embryos is a predictor of implantation and live birth rate
Eloise Burt, Melanie Joannides, Annabel Rattos, Rehan Salim
Imperial College Healthcare NHS Trust

Background: Frozen embryo replacement cycles (FERCs) are regularly performed as part of assisted reproductive
treatments. It is vital that markers of embryo viability within vitrified-warmed blastocysts are identified to improve
treatment outcomes. Blastocysts are routinely collapsed prior to vitrification to reduce cellular damage caused by ice
crystal formation and hence improve embryo survival rates. Blastocoel re-expansion post-warming has been posed as
a promising indicator of continued development and embryo viability.
Methods: A retrospective analysis of re-expansion two hours post-warm was conducted in 856 single embryo FERCs,
from 16th February 2016 to 10th January 2020. All embryos were vitrified and warmed using Cook media (Sydney).
Results: Pregnancy rates were significantly increased in fully re-expanded blastocysts (64.91%, n=322) compared to
those that were re-expanding (45.66%, n=484), or showed no sign of re-expansion (10%, n=50) (P < 0.001) two hours
post-warming. Similarly, fully re-expanded embryos had a significantly higher live birth rate (LBR) (39.18%, n=291) in
comparison to re-expanding embryos (22.22%, n=450) (P <0.001). None of the embryos which showed no sign of reexpansion continued to a live birth (0%, n=49). Implantation and LBR are more significantly correlated with reexpansion than pre-freeze morphological grading. Furthermore, decreased miscarriage rates were associated with
increasing degrees of expansion (fully re-expanded=18.18% (n=209); re-expanding=21.72% (n=221); no re-expansion =
40% (n=5)).
Conclusions: This study demonstrates that re-expansion can be considered as a predictor of embryo viability and cycle
outcome. As such, it should be included in the assessment of embryo suitability for transfer, to give patients the best
chance of having a live birth, and to avoid the unnecessary emotional strain of negative outcomes.
SP6.3

Imaging comprehensive algorithm of reproductive efficiency (i-CARE), a ranking tool for human oocyte
competence
Xavier Vinals Gonzaleza, Christopher Thrasivouloub, Matthew Gauntc, Srividya Seshadric, Paul Serhalc, Sioban
Sen Guptaa
a

Institute for Women's Health (UCL); bResearch Department of Cell and Developmental Biology (UCL); cThe
Centre for Genetic & Reproductive Health
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Purpose Utilising novel non-invasive imaging parameters to assess human oocyte competence considering
fertilisation, embryo development and implantation.
Methods This study assessed 957 metaphase II (MII) stage oocytes retrieved from 102 patients (25-39 years)
undergoing ART. Exclusion criteria were: female age >39 years, suboptimal response (<4 MII retrieved), body mass
index >30 kg/m2, endometriosis, polycystic ovarian syndrome, recurrent pregnancy loss. Oocyte donation, vitrified
gametes, and severe masculine factor (<5 M/ejaculate) cases were also excluded. Hoffman modulation contrast
microscopy was conducted with an Olympus IX53 microscope. Images were acquired prior to intracytoplasmic sperm
injection and processed using ImageJ for optical density and gray-level co-occurrence matrices texture analysis.
Result(s) Overall maturation, fertilisation and blastulation rates were 84.9%, 73.0% and 62.6%, respectively. A total of
114 single blastocyst replacements yielded an implantation rate (foetal heartbeat seen) of 50.8%. Three different
algorithms were produced using binary logistic regression methods based on optimal quartiles, resulting in an
accuracy of prediction of 76.6%, 67% and 80.7% for fertilisation, blastulation and implantation. Optical density,
gradient, inverse difference moment (homogeneity) and entropy (structural complexity) were the parameters with
highest predictive properties. A ranking tool (i-CARE) based on optical density and gradient was designed to classify
oocytes according to their competence in four categories. The i-CARE tool showed high sensitivity (68.9-90.8%) but
with limited specificity (26.5-62.5%) for outcome prediction.
Conclusion(s) Defining and objectively quantifying oocyte quality remains to be one of the major goals of reproductive
science. The present study shows that imaging properties can be used as a tool to assess differences in the cytoplasm
of human oocytes. Texture analysis could improve imaging algorithms by reducing false positive rates and improving
specificity. Further development of algorithms based on image parameters is encouraged, with an increased balanced
cohort and validated prospectively in multicentric studies.
SP6.4

Evaluation of commercially reported pre and post-test carrier screening risks in ART patients: Caveat
emptor?
Karen Sagea, Valerie Shaiklya, Pamela Callumb
a

Fertility Genetics; bTandem Genetics

Background: Requests for Extended carrier screening (ECS) for co-carrier checking with a partner or donor are
becoming mainstream in ART in the UK. ECS can test for hundreds of different conditions simultaneously. It is available
from commercial providers that use different testing technologies and include various combinations of genes. It is
important the carrier test selected meets the need of the patient at the time it is taken and that expectations from
testing are discussed to give informed consent.
Methods: Emerging data supplied by five commercial ECS offerings were collated to compare the quoted worldwide
carrier frequency and residual risks across genes offered under the category 'broad' carrier screen. Carrier
frequencies, when quoted by three or more providers were compared for a subset of 37 genes. Follow up
investigation with providers were sought to understand differences observed.
Results: Differences in quoted carrier frequencies calculated as a percentage of the lowest frequency for a given gene
in the worldwide population varied between 1 and 275 %.(<50% n=7, 50-100% n=12,100-150% n=5,150-200% n=7,
>200% n=6). The variable carrier rates and differences in quoted detection rates between providers consequently led
to marked variation in residual risk. Similar disparities were also observed for figures reported by specific ethnicity.
Follow up with suppliers revealed differences in sources and methodology for calculating carrier frequency and
residual risk.
Conclusions: Before giving informed consent for ECS, patients should be counselled to understand their pre-test
carrier risk lies within the range reported by providers. Also, their residual risk after testing may differ according to the
provider selected for their testing. Such information may influence a decision to proceed with carrier screening and or
subsequent prenatal testing. Review and implementation of current guidelines are required to ensure consistency of
methodology and availability of transparent information for professionals who offer ECS to their patients.
SP6.5

Results of routine Covid testing of assisted conception patients at re-commencement of services
Akanksha Sood, Raj Mathur
St. Mary's Hopsital

Introduction- Non-urgent IVF services were suspended nation-wide when the COVID pandemic was attaining its first
peak and measures were needed to protect the Health Service. Subsequent professional society guidance and a HFEA
directive allowed services to re-commence with appropriate safeguards. We are a tertiary hospital in North-West
England with an IVF unit providing 1100 fresh cycles per year. We resumed services from June 2020, offering fresh
IVF/ICSI, frozen embryo replacement and IUI.
Material and Methods- We used the ARCS-BFS recommended questionnaire for initial screening of both partners,
prior to start of each treatment cycle and at each clinic visit. A COVID swab was taken from the female partner at the
start of treatment (before starting FSH or HRT); only patients with a negative result were accepted. Both partners
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were advised to self-isolate from the start of treatment until the outcome was known. A further COVID swab was
done on or near the day of trigger (ideally two days before egg collection/ theatre attendance, keeping in mind
expected turn-around time for results).
Results- We performed 860 COVID swabs on women undergoing any form of assisted conception between June and
September 2020. There were 4 positive swabs. All 4 were second swabs, in women who were asymptomatic and had
negative swabs prior to the start of treatment. Treatment cycles were cancelled for these women.
Discussion- The incidence of new infections in asymptomatic women seeking fertility treatment was low at a time
when the COVID incidence in the community was rising. However, our results show that reliance on the questionnaire
alone does not guarantee a COVID-free service. Significantly, all 4 positive results were second swabs from previously
negative women who had been advised to self-isolate. This suggests that advising prolonged self-isolation to fertility
patients is not practicable.
https://www.britishfertilitysociety.org.uk/wp-content/uploads/2020/05/ARCS-BFS-COVID-19-guideline-v1.1-1.pdf

SHORT PAPER SESSION 7:
Reproductive challenges: Clinical, sociological and practical short papers
SP7.1

Knowledge and attitudes towards egg donation and egg sharing among women in the UK general public
Timothy Bracewell-Milnesa, James Hollandb, Katherine Maclarana, Julian Norman-Taylora, Dimitrios Nikolaoua,
Meen-Yau Thumc
a

Chelsea and Westminster NHS Trust, Assisted Conception Unit; bImperial College London; cThe Lister Fertility
Clinic, London
Background The increasing age to first time parenthood has caused an increased utilization of in-vitro fertilization.
Some women will require donor eggs to achieve pregnancy, and the demand for donor eggs has significantly increased
globally in recent years. This has led to donor egg shortages, resulting in long waiting lists and medical tourism for
fertility treatment. Previous research suggests a lack of knowledge of ED among members of the general public,
however, no study has assessed knowledge or views of ES in the general public. This study aims to investigate the
knowledge and views of UK-based women over 18 regarding female fertility, ED and ES in order to elucidate potential
solutions to donor egg shortages.
Methods UK women aged 18-50 years (n=635), voluntarily recruited from social media were surveyed in an online
questionnaire regarding female fertility, ED and ES, including knowledge, perceptions, and approval of the practices
and relevant legislation.
Results 56.3% and 79.8% had little or no prior knowledge of ED and ES, respectively. Upon explanation, most
approved of ED (85.8%) and ES (63.5%). The most consistently raised issues surrounding ES were fears of financial
coercion and the psychological wellbeing of the ES donor. 35.8% and 49.7% would consider anonymous and known
ED, respectively, whilst 56.7% would consider ES. Most agreed (55.8%) with and were not deterred to donate (60.1%)
by the 'Disclosure of Donor Identity' legislation. Only 31.6% agreed with the compensatory cap of £750, however,
52.7% would not be more motivated to donate by an increased cap.
Conclusions Poor knowledge surrounding ED and ES appears to be the most influential factor in donor egg shortages,
rather than negative perceptions, lack of donor anonymity or financial incentives. Campaigns to inform women of the
option of ED and ES are necessary to increase oocyte donation rates and alleviate shortages.
SP7.2

Carrying your own grandchild -- A familial gestational surrogacy case study
Jemma Walker, Sarah Templeman, Lucy Richardson, Debbie Evans, David Ogutu, Michael Ah-Moye
Herts & Essex Fertility Centre

Background Gestational surrogacy is on the rise in the UK. Using the mother of an intended parent (IP) as a gestational
surrogate (GS) often evokes strong reactions. Particularly when a GS is carrying her son's child, as in this case. While
this practice is becoming more widespread, the physiological implications GSs carrying their own grandchildren
remains largely unexplored.
Case History A 24-year-old man and his 24-year-old male partner came to the clinic seeking fertility treatment through
gestational surrogacy. The patient's mother had previously offered herself as a GS to the couple. The decision to use
the patient's sperm over his husbands was made by the couple, based on the semen parameters of each man's
sample.
Treatment & Outcomes Embryos were created, using the patient's previously cryopreserved sperm and fresh eggs
from an anonymous donor by ICSI, and were cryopreserved by vitrification. The GS (aged 50) was perimenopausal,
having previously had two uneventful pregnancies which resulted in healthy live births at term (the patient and his
younger sister). The GS underwent a frozen embryo replacement (FER) cycle which resulted in a negative serum HCG
pregnancy test. A subsequent FER cycle was undertaken resulting in a positive pregnancy test. Transvaginal ultrasound
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scan at 6+1/40 showed an ongoing viable singleton pregnancy.
Implications As the field of fertility medicine adapts to the way patients build their families, we must ensure that the
medicine we employ is safe, effective and evidence based. Robust research into the effects of genetically related
gestational surrogacy is difficult to conduct due to its rarity and the impracticality of surrogacy based RCTs. However,
as clinical scientists it is our responsibility to ensure that we share the knowledge and experience we gain from such
cases in order to build principles of best practice for our patients.
SP7.3

Mayer-Rokitansky-Kuster-Hauser Syndrome: Clinical outcomes of patients undertaking fertility treatment
in a tertiary care centre
Nicola Mitchell-Jones, Gillian Rose, Nuala Dixon, Sotirios Saravelos, Stuart Lavery
Queen Charlotte's and Chelsea Hospital Hospital/Hammersmith Hospital, Imperial College NHS Trust, London

Mayer-Rokitansky-Kuster-Hauser Syndrome (MRKH) is a condition in which there is uterine agenesis or hypoplasia of
Mullerian duct structures (1). Women are 46XX with normally functioning ovaries (2). The incidence is 1:15000(3). The
purpose of this retrospective audit undertaken at the UK's tertiary unit, Queen Charlotte's and Chelsea Hospital,
London, was to assess the outcomes of women with MRKH undertaking fertility treatment. It includes the more recent
approach of elective oocyte freezing.
Methods Hospital databases were searched for patients with a diagnosis of MRKH undergoing fertility treatment
between the 1st of January 2008 and the 1st of January 2020. The following data was obtained; patient demographics,
fertility assessment prior to treatment, cycle details, embryology details, outcomes.
Results 24 women with MRKH underwent fertility treatment. There were four oocyte storage cycles, three fresh
synchronous surrogate transfer and 26 elective freeze all embryos cycles. In total, nine surrogate pregnancies were
achieved resulting in seven livebirths of nine term infants. Egg collection occurred transvaginally in 23 cases (72%),
laparoscopically in six cases (19%) and transabdominally in three cases (9%). Implantation rate was 31% achieving 11
pregnancies, 4 twin gestations. Clinical pregnancy rate was 44% and live birth rate was 28%.
Conclusions This is the largest case series of fertility outcomes in women with MRKH. Clinical Care Commissioning
Groups are not currently funding treatment for women with MRKH, despite the fact that it causes absolute
subfertility. Median age of diagnosis was 16. Due to the nature of the condition we advocate funded egg freezing.
Given advances in this area, we envisage this may offer women with MRKH some future level of reassurance regarding
their future fertility and allow them to wait for their individual circumstances to be right to start a family.
1.Choussein S, Nasioudis D, Schizas D, Economopoulos KP. Mullerian dysgenesis: a critical review of the literature. Arch Gynecol Obstet.
2017;295(6):1369-81.
2.Oppelt P, Renner SP, Kellermann A, Brucker S, Hauser GA, Ludwig KS, et al. Clinical aspects of Mayer-Rokitansky-Kuester-Hauser syndrome:
recommendations for clinical diagnosis and staging. Hum Reprod. 2006;21(3):792-7.
3.Aittomäki K, Eroila H, Kajanoja P. A population-based study of the incidence of Müllerian aplasia in Finland. Fertil Steril. 2001;76(3):624-5.

SP7.4

A mandatory segmentation (freeze-all) policy in patients with AMH ≥ 30 is safer and results in higher
cumulative ongoing pregnancy rates than attempted fresh embryo transfer
Frances Roebuck, Marco Gaudoin, Ann Henderson, Clare Noble, Nicole Gibson, Pat Ambrose, Linda Munn,
Jennifer Lyon, Richard Fleming
GCRM Fertility

Purpose/background Cycle segmentation (freeze-all) is not beneficial in an unselected population1 but 'high
responding' women may benefit. Women with AMH ≥30 pmol/L have high responses to stimulation2. We sought to
determine the cumulative ongoing pregnancy rate in such patients if they underwent mandatory segmentation and
universal frozen embryo transfer (ET).
Methods The comparator (Fresh) group were all women with AMH ≥30 pmol/L (N = 133), treated during 2017 and
2018 in a single centre. A GnRH-antagonist stimulation protocol with Menopur (Ferring Pharmaceuticals, Switzerland)
150 IU/day was used. They were triggered with hCG with the aim of a fresh ET. If there was evidence of incipient
OHSS, they had a GnRH-agonist trigger and all suitable blastocysts were vitrified. The Segmentation Group (N=91)
showed AMH ≥30 pmol/L and were treated between January 2019 and March 2020. A GnRH-antagonist stimulation
protocol with Menopur 150 IU/day was used, but with "double-dosing" of Menopur on stimulation days 1 and 2. The
trigger was GnRH-agonist and all suitable blastocysts were vitrified. The cumulative ongoing clinical pregnancy rates
were determined for both groups.
Results There was no difference between the groups for age, BMI or AMH. The Segmentation group achieved more
eggs (18.0 ± 9.3 vs. 12.5 ± 6.9, P<0.0001), more 2PN embryos (10.4 ± 6.7 vs. 7.8 ± 5.2, P<0.002) and a strong tendency
to less OHSS (1% vs. 7%, P = 0.0502). The cumulative (fresh and frozen ETs) ongoing clinical pregnancy rate per cycle
started, was 69% (63/91) and 53% (70/131) in the Segmentation and Fresh groups respectively (P = 0.026). The rates
per egg retrieval were 72% and 55% respectively (P = 0.016).
Conclusions "Double-dosing" of FSH at the start of stimulation resulted in more eggs and embryos, whilst the GnRH-
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agonist trigger with segmentation, minimised the incidence of OHSS and resulted in higher cumulative ongoing clinical
pregnancy rates.
1. Andrew D A C Smith, Kate Tilling, Deborah A Lawlor and Scott M Nelson Live birth rates and perinatal outcomes when all embryos are frozen
compared with conventional fresh and frozen embryo transfer: a cohort study of 337,148 in vitro fertilisation cycles BMC Med 2019; 13;17(1):202.
doi: 10.1186/s12916-019-1429-z. 2. Nelson S, Yates R, Lyall H, Jamieson M, Traynor I, Gaudoin M, Mitchell P, Ambrose P and Fleming R AntiMüllerian hormone-based approach to controlled ovarian stimulation for assisted conception Human Reproduction, 2009; 1 (1): 1-9

SP7.5

Does oocyte vitrification affect morphokinetics of subsequent embryo development?
Sue Montgomerya, Kathryn Montgomeryb, Kathryn Beresforda, Cath Drezeta, Lynne Nicea, Sharon Corcorrana,
Alexander Paigea, Yvonne Lodgea, Alison Campbella
a

CARE Fertility; bUniversity of Aberystwyth

Vitrification of oocytes is commonplace, but little is known about the effect on subsequent embryo development.
The aim of this study was to compare morphokinetic profiles of embryos developed from vitrified and fresh oocytes
using time-lapse. Data from 8 fertility clinics (2012-2019) was retrospectively analysed. Patients in the vitrified group
were matched to fresh controls and the embryos (vitrified n=557) and (fresh n=539) were compared for mean
morphokinetics of key developmental stages in hours post insemination (hpi). Parameters compared included early
cleavage divisions (2cell - 8cell) and post cleavage, time to start compaction (tSC), time to morula (tM), time to start
blastulation (tSB) and time to full blastocyst (tB), using an independent samples t-test. The duration of compaction
(tB-tSC) was also calculated. Treatment outcomes were compared, including percentage of blastocyst formation,
clinical pregnancy rate, implantation rate and live birth rate, using the Fishers Exact test.
The results showed a significant delay across early cleavage divisions as follows (hpi) for vitrified and fresh oocytes
respectively: 2-cell (28.14 vs 26.10 ((p<0.001)), 3 cell (37.56 vs 35.37 ((p<0.001)), 4 cell (40.58 vs 37.54 ((p<0.001)), 5
cell (50.31 vs 47.14 ((p<0.001)), 6 cell (53.99 vs 50.87 ((p<0.001)), 7 cell (57.08 vs 54.48 ((p<0.001)) and 8 cell (61.26 vs
58.91 ((p<0.01)). In addition, tSC was also significantly delayed in the vitrified group (80.65 vs 76.36 ((p<0.001)).
However, the compaction stage was significantly shorter in the vitrified oocytes (19.02 vs 22.45 (p<0.001)). Therefore,
there was no difference in the time that embryos derived from fresh and vitrified oocytes reached the blastocyst stage
(108.03 vs 107.78 ((p>0.05)). No difference was found in clinical pregnancy, implantation or live birth rates but
significantly fewer blastocyst developed from vitrified oocytes compared to fresh (36.09% vs 42.4% ((P<0.05)).
The results show that vitrification of oocytes does effect early developmental morphokinetic profiles, but that this is
normalised by the time the the embryo has reached blastocyst. However, fewer blastocysts may develop following
oocyte vitrification.
SP7.6

Effect of culture environment on the metabolism of human preimplantation embryos
Alexandra Kermacka, Irina Fesenkob, David R Christensena, Kate Parrya, Philippa Lowenb, Susan Wellsteadc,
Ying Cheonga, Philip Caldera, Nicholas Macklond, Franchesca Houghtona
a

University of Southampton; bComplete Fertility Centre, Southampton; cUniversity Hospital Southampton NHS
Foundation Trust; dLondon Women's Clinic
Background: The environment in which the preimplantation embryo is cultured is critically important for
development. Embryos rely on nutrients present in the culture medium for their energy requirements, but
metabolism may also be affected by alterations in other environmental conditions. Compared to time lapse incubators
(TLIs) which provide a more stable milieu by allowing embryos to be monitored in situ, standard bench top incubators
have the potential to expose embryos to greater environmental fluctuations. However, it is not known whether the
type of incubator used for culture, affects embryo metabolism. Thus, this study aimed to investigate the effect of
incubator type on the amino acid utilisation of human preimplantation embryos.
Methods: 81 couples who were undergoing assisted reproduction were recruited to the trial (ISRCTN73037149)
following ethical approval (14/SC/1260). Human embryos were randomised to either the TLI, or the standard
benchtop incubator and cultured individually to the blastocyst stage. The spent G2+ medium from blastocysts cultured
from day 3 to day 5 of development was collected. Reverse phase high pressure liquid chromatography was
performed to determine the concentration of amino acids in the spent medium and compared to that incubated in
the absence of an embryo. Amino acid depletion from, or appearance into, the medium was calculated.
Results: There was a significant difference in the utilisation of amino acids by embryos cultured in the TLI compared to
the standard benchtop incubator. Specifically, there was an increase in total amino acid depletion (p<0.001) and a
decrease in total amino acid production (p<0.001) and turnover (p=0.017) by embryos cultured in the TLI compared to
the standard benchtop incubator.
Conclusion: This study demonstrates that the amino acid metabolism of the developing embryo is significantly
affected by the type of incubator in which it is cultured.
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Endocrinology short papers
SP8.1

Maternal high-fat diet during the periconception period alone or throughout gestation-lactation alters BAT
and glucose tolerance
Irene Peral-Sancheza, Eda Sezera, Tom P. Flemingb, Neil R Smythb, Judith Eckerta, Sandrine Willaime-Moraweka
a

Faculty of Medicine, University of Southampton - UK; bCentre for Biological Sciences, University of
Southampton - UK
Introduction: Obesity causes thousands of deaths worldwide and can derive from adverse changes occurring during
development. Maternal high-fat diet (HFD) may cause increased offspring risk to several diseases. We propose that
maternal HFD without obesity during gestation and lactation, or just during the periconception period known to be
vulnerable to adverse developmental programming, affects the metabolism in adult offspring mice.
Methods: MF1 female mice were mated and allocated: Control-Fat Diet (CFD, standard chow), Embryonic-HFD
(EmbHFD, HFD until day 3.5 of pregnancy then chow), or HFD (HFDthroughout gestation and lactation). After weaning,
all the offspring were maintained on CFD and analysed through glucose tolerance testing (GTT) at 9 and 13 weeks,
body weight (BW) d brown adipose tissue (BAT) weight at 15 weeks.
Results: GTT showed decreased AUC values in EmbHFD offspring compared to CFD at 9 weeks (n=9 males p<0.01, n=7
females p<0.05). HFD females had reduced AUC compared to CFD at 13 weeks (n=9 p<0.05). EmbHFD (n=8) and HFD
(n=6) females had reduced AUC than EmbHFD and HFD males respectively (n=9 p<0.01, and n=6 p<0.05). Males gained
more weight than females (p<0.01) by week 15. EmbHFD females had decreased body weight (p<0.0001) compared to
CFD females. HFD and EmbHFD females had reduced BAT/BW ratio compared to CFD females. Moreover differences
between males and females were evident in CFD (p<0.001) and EmbHFD (p<0.05) groups, but not HFD groups.
Conclusion: Our data suggest maternal HFD during the periconception period alone in the absence of obesity is
sufficient to alter offspring development and metabolism. We observed a gender-specific response when analysing
BAT/BW ratio and GTT. Thus, adverse programming of health can initiate from the time of conception.
Funding: The project has received funded from EU's HORIZON2020 MARIE SKLODOWSKA CURIE ACTIONS--ITN-DohART-NET Periconceptional
Programming of Health Training Network, under grant agreement 812660.

SP8.2

The impact of paternal diet on fetal growth and placental renin-angiotensin system gene expression and
placental histology
Afsaneh Khoshkerdar, Hannah L Morgan, Adam J Watkins
Nottingham University

Background: There is growing evidence linking paternal diet with fetal growth and adult cardiometabolic disease risk.
The aim of this study was to assess the impact of paternal diet on fetal growth and the placental expression of reninangiotensin system genes, known to be involved in placental blood flow and therefore fetal growth.
Methods: 7-week old male C57BL/6J were fed either normal protein (NPD; 18% casein), low protein (LPD; 9% casein),
a low protein diet supplemented with methyldonors (MD-LPD), a western diet (WD,24% fat) or a western diet
supplemented with methyl donors (MD-WD). Males were mated with virgin 8-12-week-old female C57BL/6J mice,
which were maintained on standard rodent chow. Pregnancy was allowed to progress to embryonic day 17.5 before
the dams were euthanized and the fetal and placental tissues weighed and collected. Placentas were snap frozen for
analysis of RAS genes expression using RT-qPCR. Placental histological morphology was assessed through Periodic Acid
Schiff (PAS) and Masson's Trichrome staining.
Results: Paternal diet did not significantly alter mean fetal weight. However, placentas derived from MD-LPD males
weighed significantly more when compare to WD placentas. Fetal-placental ratio in the WD group was significantly
increased when compared to the MD-WD group. Conversely, the fetal-placental ratio in the MD-LPD group was
significantly decreased when compared to LPD offspring. Analysis of placental RAS genes expression revealed
significantly decreased expression of ACE, ACE2, Ren1 and Agtr1a in placentas from WD and MD-WD males when
compared to NPD and LPD males. No significant difference in relative placental layer proportions were observed
following PAS staining,
Conclusion: The current study indicates sub-optimal paternal diet impacts fetal growth, mediated potentially via
altered expression of central placental rennin-angiotensin system genes. Further investigations are required to
determine how paternal diet influences placental function as well as the impact on maternal metabolic health during
gestation.
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SP8.3

Modulation of FSHR quaternary structure directs FSH-dependent signalling responses
Uche Agwuegboa, Emily Colleyb, George Bousfieldc, Anthony Albertd, Kim Jonasa
a

King's College London; bImperial College London; cWichita State University; dSt George's University of London

The glycoprotein hormone, follicle stimulating hormone (FSH) and its target G protein-coupled receptor (GPCR)
(FSHR), play fundamental roles in reproduction. Serving as important therapeutic drug targets in assisted reproductive
techniques, understanding how they function remains of high interest. Post-translational modification of FSH gives
rise to two predominant FSH glycoforms; partially glycosylated FSH21 is more potent at activating cAMP-dependent
signalling and more abundant in women of reproductive prime, in contrast to fully glycosylated FSH24 which is less
bioactive and more abundant in menopausal women. FSHR has been shown to self-associate to form oligomers; an
important functional consequence for other GPCRs. However, the role for FSHR oligomerisation is yet to be
determined. We aimed to determine the impact of differential FSH glycosylation on FSHR oligomerisation and
downstream signal activation. In HEK293 cells expressing the FSHR, analysis of FSH-glycoform-dependent cAMP
production using the GloSensor assay revealed physiological concentrations (30ng/ml) of FSH21 induced significantly
higher cAMP accumulation by 5- (p<0.05) and 15-minute (p<0.01) treatments in comparison to FSH24. Analysis via
cre-luciferase reporter gene assays showed parallel results. Using a modified super-resolution imaging technique, PDPALM, assessment of FSHR oligomer complexes revealed that 30ng/ml of FSH21 induced dissociation of FSHR
oligomers from 30.2% basal versus 17.5% FSH21 (p<0.0001). Specific alterations were observed in FSHR dimers,
trimers and 6-8 complexes at 2-minute treatment with FSH21, and pentamers at 5- and 15-minutes. In contrast, FSH24
displayed slower kinetics, with FSHR dissociation observed at 5-minute treatment (p<0.01). These data suggest
functional specificity of FSH glycoforms may be mediated, in part, by FSHR dissociation into monomers and lower
order FSHR complexes. Thus, highlighting potential novel avenues for therapeutic targeting of FSHR to improve IVF
outcomes.
SP8.4

Adverse metabolic PCOS traits in a hyperandrogenic PCOS mouse model improved following neurokinin 3
receptor antagonist treatment
Irene Sucquarta, Ruchi Nagarkara, Melissa Edwardsa, Valentina Rodriguez Parisa, Ali Aflatouniana, Michael
Bertoldoa, Rebecca Campbellb, Robert Gilchrista, Denovan Begga, David Handelsmanc, Vasantha
Padmanabhand, Richard Andersone, Kirsty Waltersa
a

University of New South Wales; bUniversity of Otago; cUniversity of Sydney; dUniversity of
Michigan; eUniversity of Edinburgh
Background: Polycystic Ovary Syndrome (PCOS) is an endocrine condition affecting 10% of reproductively aged
women worldwide (1). With an ambiguous etiology and a complex pathophysiology, current treatments for PCOS are
solely symptomatic. Disruption of androgen receptor mediated neuroendocrine pathways is reported to play a key
role in PCOS pathogenesis (2). The kisspeptin-neurokinin B-dynorphin system is regulated by androgens and a clinical
trial involving neurokinin B receptor (neurokinin-3 receptor, NK3R) antagonist treatment in women with PCOS
revealed an improvement in LH secretion, LH pulses and testosterone levels following treatment (3).
Aim and Methods: To investigate if NK3R antagonism can reverse PCOS traits in a dihydrotestosterone (DHT)-induced
mouse model of PCOS. PCOS-like mice were treated with a NK3R antagonist- (MLE4901) at a dose of 25mg/kg/day for
28 days.
Results: DHT-induced PCOS mice displayed irregular cycles and ovulatory dysfunction, which was not rescued by NK3R
antagonist treatment. PCOS-like mice exhibited a significant increase in their body weight and inguinal, parametrial,
mesenteric, retroperitoneal and brown fat pad weights (all P<0.01) when compared to control mice. In PCOS-like
mice, NK3R antagonism partially reversed the body weight gain and increased weights (all P<0.01) in all fat pads,
except brown fat pads. Adipocyte hypertrophy and elevated leptin levels were also exhibited in PCOS-like mice
compared to controls, and these features were significantly improved following NK3R antagonist treatment, P<0.01
and P<0.05, respectively. PCOS-like mice had significantly increased serum triglyceride (P<0.01), fasting glucose
(P<0.01), blood glucose AUCi (P<0.05) and HOMA-IR values (P<0.001). NK3R antagonist treatment led to a trend in
lower blood glucose levels and significantly lowered HOMA-IR values (P<0.05) in PCOS-like mice.
Conclusion: These results suggest that NK3R antagonism ameliorates some metabolic features of PCOS and may have
potential as a future treatment option. Furthermore, the findings support continued research in targeting specific
neuroendocrine regions to identify novel
1. Wolf WM, Wattick RA, Kinkade ON, Olfert MD. Geographical Prevalence of Polycystic Ovary Syndrome as Determined by Region and
Race/Ethnicity. Int J Environ Res Public Health. 2018;15(11). 2. Caldwell ASL, Edwards MC, Desai R, Jimenez M, Gilchrist RB, Handelsman DJ, et al.
Neuroendocrine androgen action is a key extraovarian mediator in the development of polycystic ovary syndrome. Proc Natl Acad Sci USA.
2017;114(16):3334- 43. 3. Skorupskaite K, George JT, Veldhuis JD, Millar RP, Anderson RA. Kisspeptin and neurokinin B interactions in modulating
gonadotropin secretion in women with polycystic ovary syndrome. Human Reproduction. 2020;35(6):1421-31.
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Adverse metabolic PCOS features observed in a hyperandrogenic PCOS mouse model are improved by
mitochondrial uncoupler BAM15
Valentina Rodriguez Parisa, Stephanie J. Alexopoulosb, Ying Hua, Divya P. Shahb, Ali Aflatouniana, Melissa C.
Edwardsa, Michael J. Bertoldoa, Kyle L. Hoehnb, Kirsty A. Waltersa
a

Fertility and Research Centre, School of Women's & Children's Health, University of New South Wales,
Sydney, NSW 2052, Australia; bSchool of Biotechnology and Biomolecular Sciences, University of New South
Wales, Sydney, NSW 2052, Australia
Polycystic ovary syndrome (PCOS) is a complex, heterogeneous condition characterized by endocrine, reproductive
and metabolic dysfunction. Unfortunately, there is no cure for PCOS and current treatments are suboptimal. Obesity
and adverse metabolic traits are prevalent in women with PCOS, with weight loss having a beneficial effect on PCOS
features. The use of dietary interventions aimed at weight loss have low long-term compliance in women suffering
from PCOS. Recent data from animal studies has shown that a small molecule mitochondrial uncoupler, BAM15, is an
effective method to pharmacologically treat obesity and metabolic diseases. Therefore, the aim of this study was to
investigate the efficacy of BAM15 to ameliorate PCOS-traits in a hyperandrogenic PCOS mouse model. As expected,
exposure of female mice to dihydrotestosterone (DHT) induced the metabolic PCOS features of increased body weight
(P<0.05), lean mass (P<0.001), increased parametrial and mesenteric fat pad weights (both P<0.05) and adipocyte
hypertrophy (P<0.05). Additionally, DHT-induced PCOS mice displayed insulin resistance measured by HOMA-IR,
increased fasting triglyceride and cholesterol levels and hepatic steatosis (all P<0.05). In contrast, DHT-induced PCOS
females treated with BAM15 displayed body weights which were comparable with controls, and a significant decrease
in parametrial and mesenteric fat depot weights (P<0.05) and reduced adipocyte hypertrophy. Furthermore, BAM15
treatment decreased insulin resistance, fasting triglyceride and cholesterol levels, along with the degree of hepatic
steatosis observed in PCOS females, to levels comparable with control females. PCOS mice displayed the reproductive
PCOS traits of irregular cycles and ovulatory dysfunction, however BAM15 did not provide a beneficial effect on these
PCOS traits. These findings demonstrate that the pharmacologic mitochondrial uncoupler BAM15 is able to improve
metabolic PCOS features in a hyperandrogenic PCOS mouse model. These data provide compelling evidence to
support BAM15 as a potential innovative and viable therapeutic approach to manage metabolic features associated
with PCOS.
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Sperm and testes
P001

Development and optimization of a three-dimensional organoid culture system for prepubertal testicular
cells to support spermatogonial stem cells
Shiyan Tanga, Julian Dyeb, Celine Jonesa, Kevin Cowarda
a

Nuffield Department of Women's and Reproductive Health, University of Oxford; bDepartment of Engineering
Science, University of Oxford
Annually, around 2000 new cases of childhood cancer are diagnosed in the UK. Prepubertal boys are often rendered
infertile by aggressive forms of chemo- or radiotherapy. The production of functional sperm from spermatogonial
stem cells (SSCs) in the testis is only initiated at puberty. Consequently, the only way to preserve fertility in these
patients is to cryopreserve fragments of testicular tissue for subsequent culture in vitro. Within the testes, SSCs are
located inside a specialized three-dimensional structure (the seminiferous tubules); direct cell-to-cell interactions play
a critical role in their proliferation and development. We aimed to develop a 3D scaffolding organoid system to
encourage in vitro spermatogenesis using frozen/thawed prepubertal bovine testicular tissue as a research model.
Bovine immature testicular tissues (ITTs) (n=3) were frozen by controlled slow freezing. After thawing, testicular cells
were isolated by a two-step enzymatic digestion and seeded onto two dimensional (2D) and 3D in vitro culture
systems. Culture media was supplemented with knockout serum replacement (KSR) or fetal bovine serum (FBS).
Matrigel was used at different dilutions to representative the extracellular matrix (ECM) and support testicular cells in
vitro. Organoid assembly was observed in different culture conditions from day 3 and were cultured to day 14.
Immunocytochemistry, using specific markers (PGP 9.5, PLZF), was then used to detect SSCs, while vimentin was used
as a marker for Sertoli cells. De novo tissues were observed to self-assemble in media supplemented with 5% KSR,
10% KSR, and 15% KSR, but 10% FBS. Larger organoids were formed more rapidly in a 1:1 ratio of base media/diluted
Matrigel with 20 minutes polymerization prior to seeding. Sertoli cells, as detected by vimentin were observed in the
outer layer of the organoids while SSCS, as detected by PGP.5 and PLZF, were located in the inner layer of the
organoids (n=3 biological replicates).
P002

FGF21: A hormone of the metabolism, implicated in reproductive functions in human species?
Guillaume Bourdona, Anthony Estiennea, Claire Chevaleyrea, Christelle Ramea, Fabrice Guerifb, Jean-Sébastien
Brunc, Claudine Vasseurc, Yves Le Vernd, Marie-Claire Blachee, Gaelle Fromontf, Joelle Duponta, Pascal
Fromenta, Pierre-Henri Ducluzeaug
a

INRAe Centre Val de Loire - UMR PRC; bService de Médecine et Biologie de la Reproduction, CHRU de
Tours; cCentre de fertilité, Pôle Santé Léonard de Vinci, F-37a70 Chambray-lès-Tours; dINRAe Centre Val de
Loire; eINRAe Centre Val de Loire - Plateforme PIC; fService d’Anatomie et Cytologie Pathologiques, CHRU de
Tours; gService d’endocrinologie-diabétologie-nutrition, CHRU de Tours
Infertility is a public health problem that affects about 15% of couples of childbearing age. In almost 50% of cases, the
male factor is involved. Furthermore, sanitary authorities note an increase in the use of conception centres by
overweight patients. In 2011, a study (Bakos et al., 2011) also showed a 15% decrease in the IVF birth rate when the
sperm comes from an overweight man. These results, associated with the estimations of the World Health
Organization (WHO) in which by 2030 in France there will be 20 to 25% of obese, raise questions about the fertility of
the next generation in the French population. Several hormones showed an implication between energy metabolism
and fertility, but one particularly attracts our attention, Fibroblast Growth Factor 21 (FGF21). In 2000, FGF21, showed
its importance in the carbohydrate-lipid metabolism regulation, its regulatory role in insulin resistance situations and
its involvement in the lipolysis of adipose tissue. The study of plasma showed the presence of abnormal
concentrations in subjects with obesity and anorexia, compared to healthy subjects. The objective of our study is to
determine the expression of the FGF21 signalling pathway in men's gonads and its implication in the control of male
fertility. In human's testis, we showed the presence of receptors FGFR1, 3 and 4, as well as its cofactor KLB, mainly in
Leydig cells and germ cells. In sperm, receptors FGFR1 and 3 are co-localized with the KLB cofactor at the level of the
intermediate part, site of localization of the mitochondria. The treatment of fresh semen in increasing doses of FGF21
showed an enhance, dose-dependent, in sperm mobility. Otherwise, there was an increase in mitochondrial activity.
The results obtained seem to suggest that FGF21 is involved in the regulation of testicular function and more
particularly in the mobility of spermatozoa.
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Can antioxidants protect a rat spermatogonial stem cell line (GC-6spg) against chemotherapy-induced
toxicity?
Caroline Allen, Federica Lopes, Rod Mitchell, Norah Spears
University of Edinburgh

Introduction Chemotherapy treatment for childhood cancer can damage reproductive tissues, resulting in infertility in
adulthood: for boys, this is particularly problematic since there are currently no fertility preservation options for this
group. Potentially, cytoprotective agents could be used to protect the prepubertal testis from chemotherapy-induced
damage without interfering with the anti-cancer activity of the drugs, thereby preserving fertility (1). Such agents
include antioxidants; however, their safety and effectiveness in treatment are debated (2). This study examined the
protective capacity of the antioxidants melatonin, n-acetylcysteine (NAC) and lycopene against cisplatin-, doxorubicinor vincristine-induced toxicity in a rat GC-6spg cell line, representative of the spermatogonial stem cells present in the
prepubertal testis (3).
Methods and Results GC-6spg cells were cultured and exposed to antioxidant, chemotherapy drug or both for 48hrs.
An MTT assay measured metabolic activity to determine cell viability, with values expressed relative to vehiclesexposed control cells. Cell viabilities of co-treated cells were compared to drug-exposed cells, with analysis using oneway ANOVA or Kruskall Wallis test followed by post-hoc tests as appropriate. Co-treatment of melatonin (20µg/ml) or
NAC (100 or 1000 µg/ml) partially protected against cisplatin-induced (5µg/ml) damage (n=4, cell viability >50% cotreated compared to 26 +/- 4% cisplatin-treated cells, p<0.05). Unexpectedly, NAC (1000 µg/ml) co-treatment
increased vincristine-induced damage (0.5µg/ml) (n=4, 12 +/- 1% co-treated vs 73 +/- 7% vincristine-treated cells,
p<0.05). Preliminary data indicates that lycopene is cytotoxic to the GC-6sgp cell line, reducing cell viability to <50%
(n=2). Antioxidant treatment did not diminish doxorubicin-induced (0.2µg/ml) toxicity in the GC-6spg cell line, as has
been observed with other antioxidants (4).
Discussion Overall, results show marked variability in the ability of antioxidants to protect against chemotherapyinduced damage in this rat GC-6spg cell line, with some protective but others detrimental. Corresponding studies with
in vivo animals are needed to confirm these findings.
1. Goossens E, Jahnukainen K, Mitchell R, van Pelt A, Pennings G, Rives N, et al. Fertility preservation in boys: recent developments and new insights
†. Hum Reprod Open. 2020;2020(3):1–18. 2. Yasueda A, Urushima H, Ito T. Efficacy and interaction of antioxidant supplements as adjuvant therapy
in cancer treatment: A systematic review. Integr Cancer Ther. 2016;15(1):17–39. 3. van Pelt AMM, Roepers-Gajadien HL, Gademan IS, Creemers LB,
de Rooij DGDE, Van Dissel-Emilliani FMF. Establishment of Cell Lines with Rat Spermatogonial Stem Cell Characteristics. Endocrinology.
2002;143(5):1845–50. 4. Tremblay AR, Delbes G. In vitro study of doxorubicin-induced oxidative stress in spermatogonia and immature sertoli cells.
Toxicol Appl Pharmacol. 2018;348(January):32–42.

P004

Granulocyte-colony stimulating factor (G-CSF) does not protect the germ cells from cisplatin-induced
damage in prepubertal mouse testis
Gabriele Matilionyte, Grace Forsyth, Federica Lopes, Richard A Anderson, Rod T Mitchell
The University of Edinburgh

Background/Objectives There are currently no clinical agents to protect spermatogonial stem cells (SSCs) from
chemotherapy-induced damage in boys with cancer. Cisplatin, a chemotherapeutic drug commonly used to treat
childhood cancer, has been shown to induce an overall germ cell and SSC loss in prepubertal mouse model. Animal
studies suggest that G-CSF may protect germ cells in adult males exposed to chemotherapy treatment, however, there
are no studies using the prepubertal testes. The present study aims to understand whether G-CSF treatment can be
chemoprotective in mouse prepubertal testes.
Methods Postnatal day 5 mouse testes were collected from 3 litters (3 pups each) and tissue pieces (~1mm3) were
cultured on a membrane. Tissues were exposed to 0.5 µg/ml cisplatin or vehicle on day 4 for 24 hrs only, with or
without daily G-CSF (5, 10, 20 or 100 ng/ml) throughout the culture period lasting for 7 days in total.Percentage of
tubules containing germ cells was quantified using H&E stained sections. Quantification of germ cell populations (cells
per mm2 of tubular area) was performed on sections stained for MVH (overall germ cells) and PLZF (SSCs). Statistical
analysis involved one-way ANOVA.
Results Morphological analysis showed that the percentage of tubules containing germ cells was significantly lower in
cisplatin treated group compared to control (10±0.2% vs 74±3%, p<0.0001). Co-treatment with G-CSF did not show
any difference compared to cisplatin group. There was a trend towards a reduction in the total germ cell (227±25 vs
864±294 cells/mm2, p>0.05) and SSC (54±17 vs 555±210 cells/mm2, p>0.05) number in cisplatin treated group. There
was no change in G-CSF and cisplatin co-treated groups.
Conclusions * GCSF treatment did not protect the germ cell populations from cisplatin-induced damage.* Later timepoints following G-CSF treatment is being investigated and will be presented.
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Temporal trends in stallion sperm quality: furthering the debate on declining male fertility through the
equine model
Imogen Harrisa, Alison Pyattb, Rebecca Sumnerc
a

Hartpury UWE; bHartpury University; cSchool of Veterinary Medicine and Science, The University of
Nottingham
Background: The global equine industry promotes stallions to be selected as sires based on performance and
athleticism, whilst limited consideration is given to fertility despite the impact of poor semen quality on a breeding
stallion's economic value. Over the last 70 years, the observed decline in human sperm quality, associated with
environmental and anthropogenic aetiologies, is of significant concern. Adverse trends are reported through
systematic review and meta-analyses [1], with parallel trends reported in the dog sentinel model [2], adding
significant weight to the debate. Presently, research regarding sperm quality trends focusses on carnivorous
populations, with key aetiologies suggested to include diet and lifestyle. As with the dog, regular breeding soundness
examinations provide an invaluable opportunity for the evaluation of trends within the herbivorous equid. Developing
the equine model could advance knowledge and understanding in the equine sector, whilst contributing to human
fertility debates. Here we present updates on a novel inquiry to evaluate temporal trends within a population of
breeding stallions.
Methods: Stallion semen quality records (12,073 ejaculates; from 1041 stallions) obtained from a U.K. based breeding
facility were analysed. Parameters included; raw progressive motility, density, and volume. Preliminary statistical
analysis included a Pearson correlation (GraphPad Prism version 8.0) to assess trends in raw motility.
Results: Preliminary data (5623 ejaculates) indicates a temporal decline in raw sperm motility between 2001 and 2020
(r = -0.048; p<0.01). Consistency in collection and semen analysis techniques provides a data set with reduced
heterogeneity. Further analysis shall include the entire data set, exploring additional parameters and covariates.
Conclusions: This novel approach presents invaluable insights into (1) the current status of stallion sperm quality and
(2) provides supplementary data to the debate regarding declining male fertility. The ability to utilise this species in a
variety of research approaches, could further advancements in reproductive sciences.
[1] Levine H, Jørgensen N, Martino-Andrade A, Mendiola J, Weksler-Derri D, Mindlis I, et al. Temporal trends in sperm count: a systematic review
and meta-regression analysis. Human Reproduction Update. 2017 May; 23(6): 646-659. Available from:
https://pubmed.ncbi.nlm.nih.gov/28981654/ doi: 10.1093/humupd/dmx022 [2] Lea RG, Byers AS, Sumner RN, Rhind SM, Zhang Z, Freeman SL, et al.
Environmental chemicals impact dog semen quality in vitro and may be associated with a temporal decline in sperm motility and increased
cryptorchidism. Sci Rep. 2016 Aug; 6(31281). Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4977511/ doi: 10.1038/srep31281
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Effect of deprivation on semen parameters: a cohort study
Alison Richardsona, Mahak Sukhnanib, Michaela Wynerb, Polly Fordb, Neelam Potdarb
a

Leicester Fertility Centre; bUniversity Hospitals of Leicester

Background: Socio-economic status has a significant impact on health. With few exceptions, health outcomes have
been shown to be worse in more deprived communities. Semen parameters also represent markers of general health.
Objectives: To determine whether socio-economic status affects semen parameters
Methods: Semen analyses performed in a single UK Andrology service over a 2-year period were reviewed. Samples
were identified from the laboratory database and data were recorded for: male age (years); sperm density
(million/ml); progressive motility (%); and morphology (%). Socio-economic deprivation was assessed using the Index
of Multiple Deprivation (IMD) determined by the residential postcode. Continuous data were analysed using ANOVA
or Kruskal-Wallis test depending on the data distribution. Categorical data were analysed using the chi-squared test. A
p-value of <0.05 was considered to be statistically significant.
Results: Semen samples (N=2821) were included in the study, of which, 417 (14.8%) were from the most deprived
group (IMD 1-2); and 669 (23.7%), 447 (15.8%), 606 (21.5%) and 682 (24.2%) were in IMD groups 3-4, 5-6, 7-8 and 910 respectively. Across the deprivation groups, median sperm density ranged from 38million/ml (IQR 14.0-88.8) to
45.3million/ml (IQR 12.0-82.3); progressive motility from 45.5% (IQR 21.0-64.8) to 49.0% (IQR 25.9-66.3); and normal
morphology from 6.5% (IQR 2.5-15.4) to 7.3% (IQR 2.8-15.5) and none of these differences were statistically significant
(p>0.05). There were also no significant differences in those with oligozoospermia (p=0.93), azoospermia (p=0.36),
asthenozoospermia (p=0.35), teratozoospermia (p=0.36) or oligoasthenoteratozoospermia (p=0.52) across the
deprivation groups. Approximately half of all semen analyses were considered to be normal in all groups.
Conclusion: Socio-economic deprivation does not appear to be associated with adverse semen parameters. Future
attempts to explain and mitigate socio-economic differences in fertility outcomes should therefore focus on other
factors, for example, female factors and access to treatment.
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The effect of sperm DNA fragmentation on live birth and miscarriage outcomes after ICSI
Mohammed Khairya, Jamie Meadowsa, Madhurima Rajkhowaa, Mark Wilcoxa, Simon Fishela, Sheena E. M.
Lewisb
a

CARE Fertility; bExamen Lab -Queens university Belfast

Purpose/Background/Objectives Conventional semen analysis is a poor predictor of reproductive outcome.
Implementing sperm DNA fragmentation (SDF) testing may provide a supplementary indicator of sperm quality and
subsequent reproductive success(1). The purpose of this study was to further evaluate the clinical utility of SDF using
the SpermComet® test.
Methods This retrospective study compared live birth (LBR) and miscarriage rates (MR) following ICSI from patients
with normal and abnormal SpermComet test scores in 9 UK fertility centres between 2017-2020. Three SpermComet
scores were used: the average Comet Score (ACS; mean of all comets scored) and two novel parameters: the low
Comet Score (LCS: sperm proportion with low DNA fragmentation) and the high Comet Score (HCS: sperm proportion
with high DNA fragmentation). The cut-offs for abnormal ACS, LCS and HCS were derived in comparison to fertile
donors ;>26%, <74% and > 4% respectively. Logistic regression model was used after adjustment for confounders
including female and male ages, duration of infertility, number of oocytes and number of embryos transferred.
Results 630 cycles in 302 patients were included in the study. Patients with abnormal HCS, LCS and ACS had
significantly lower LBR than patients with normal scores (9.5% vs 25.8% OR 0.30 95% CI 0.15-0.60),13.9% vs 24.8% (OR
0.49 95% CI 0.27-0.88) and 7.8% vs26.7%. (OR 0.23 95% CI 0.11-0.47) respectively. The MR was significantly higher
with abnormal HCS only; 23.8% vs 15.4% (OR 1.7 95%CI 1.02-2.9). Only HCS was a significant independent predictor of
LBR and miscarriage after adjustment for confounders with AOR 0.43 ,95% CI 0.19-0.97 and AOR 2.15,95% CI 1.02-4.5
respectively.
Conclusions The novel Sperm Comet score HCS may be a significant predictor of pregnancy outcomes after ART.
Further research is needed to assess utility of this test and benefit of interventions in improving outcomes for patients
with abnormal HCS results.
1- Nicopoullos J, Vicens-Morton A, Lewis SEM, Lee K, Larsen P, Ramsay J, Yap T, Minhas S Novel use of COMET parameters of sperm DNA damage
may increase its utility to diagnose male infertility and predict live births following both IVF and ICSI Human Reproduction, Volume 34, Issue 10,
October 2019, Pages 1915-1923.

P008

Prevalence of azoospermia and chromosomal variations: changing spectrum over a decade in a multiethnic population
Hazarathamma Makam, Kanishka Gogna, Neelam Potdar
University Hospitals of Leicester NHS Trust

Background: Azoospermia is a known cause for male factor subfertility and genetic causes contribute to 10-15% of
cases (1). Ethnic origin can potentially impact chromosomal alterations.
Objective: Study the prevalence and trend of azoospermia in a local multi-ethnic population and assess chromosomal
alterations in this subgroup of male subfertility.
Methodology: Retrospective study from 2010-2019 of all samples with azoospermia. Data obtained from Andrology
laboratory and further covariates of age, ethnicity, hormone profile, karyotype, cystic fibrosis screening and Y
chromosome micro-deletions obtained from hospital databases. All patients did not pursue fertility treatment. Data
analysed using STATA vs 13.0. Continuous variables analysed with mean+/- standard deviation (SD) if normally
distributed and mean (range) for skewed distribution. Categorical variables described as proportions.
Results: There were 703 males with azoospermia identified during the 10-year period (post vasectomy samples
excluded). Prevalence was <1% of all samples analysed per year. Demographics showed mean age 35.8, SD 8.0; 50%
were White British, 24% Asian, 3% Black, rest were mixed and other ethnicities. Mean and (SD) for FSH was 15.2
(14.1), LH 49.5 (29.0) and Testosterone 12.7(7.4). Karyotype (264/306) was normal in 86%, with abnormalities noted
in 14% of which 69% (n=25/36) were Klinefelter's syndrome and rest other alterations such as balanced translocation,
cystic fibrosis mutations were noted in 7.7% (15/194) and no Y chromosome micro-deletions observed (n=21 tested).
There was no difference in the occurrence of karyotype abnormalities by ethnicity (Chi2=0.43).
Conclusion: In our local multi-ethnic population, the prevalence of azoospermia was about <1% of all the semen
samples analysed with abnormal karyotype observed in 14%
1.Yang X.; Zhu D.; Zhang H.; Jiang Y.; Hu X.; Geng D.; Wang R.; Liu R. Associations between DNAH1 gene polymorphisms and male infertility A
retrospective study. Medicine (United States); Dec 2018; vol. 97 (no. 49).
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Treatment outcomes of men with non-obstructive azoospermia
Vidhya Balakumar, Suresh Kini, Susan Grosset, Lynsey Christie, Philip Milne
NHS Tayside

Aim: The aim of this audit was to analyse the treatment outcomes of patients undergoing surgical sperm retrieval
(SSR) for non-obstructive azoospermia (NOA).
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Methods: A retrospective analysis was made in 54 NOA patients who underwent SSR over a period of five years
between 2013-2017.Patient's ages, history, hormone profile, technique of sperm retrieval, histopathology and
pregnancy outcomes following treatment were included in the analysis.
Results: Among the 54 NOA patients, 27(50%) had idiopathic NOA and 14 (26%) had cryptorchidism. Other causes
(24%) included malignancy, diabetes, and hypogonadotropic hypogonadism (including Klinefelter's). Average age of
the patient in the study was 34 years. The overall success rate of SSR was 55%.The patients with cryptorchidism had a
higher sperm recovery (64%) compared to those with idiopathic NOA (52%). Majority of the patients (57%) underwent
testicular sperm extraction (TESE), whilst 29% had testicular sperm aspiration (TESA) and 14% had percutaneous
epididymal sperm aspiration (PESA). Histopathology showing Sertoli only cell was seen more commonly in patients
with idiopathic NOA (37%). The overall live birth rate following treatment for NOA was 53%. Seventy one percent of
men underwent ICSI treatment using their own sperm and half of them achieved live birth.
Conclusion: Idiopathic NOA is the most common type of NOA and has the lower rate of sperm retrieval rate than men
with cryptorchidism. SSR in patients with NOA has a 55% success rate, with majority requiring TESE.A third of the men
with NOA were able to father their genetically own child, whilst a third declined treatment with donor sperms. More
than half of the patients with NOA who underwent assisted conception treatment using their own or donor sperm
were able to achieve livebirth.
P010

Devising a novel flow cytometry approach to investigate sperm function required for fertilisation
Cara Nicholson, Sarah Martins Da Silva, Christopher Barratt
University of Dundee

Infertility is a global health issue affecting 1 in 6 couples, with male factors accounting for up to 50% of cases. Many
suffer from unexplained infertility, where no cause can be determined. Current clinical diagnostic methods for
evaluating sperm are quantitative, as opposed to qualitative. We have a relatively poor understanding of the
physiological composition of sperm, and the functional requirements of sperm cells for successful fertilisation.
Fertilisation failure following ART can mostly be attributed to defective sperm, either functional abnormalities or
oocyte activation issues. Treatment add-ons often claim improved pregnancy rates for these patients, but there are
concerns regarding a lack of data supporting their effectiveness. Considering the recent HFEA survey on add-ons,
development of new screening tests for sperm function are vital to optimise treatment and identify patients who will
benefit from treatment add-ons. There are many potential targets for sperm function screening. Phospholipase C zeta
1 (PLCζ) was identified as a sperm-borne oocyte activation candidate in 2002, and has been demonstrated as essential
for human embryo development. Without PLCζ, fertilisation fails, making it an ideal screening candidate. Current
evaluation methods are not suitable for clinical implementation. This study aimed to develop a flow cytometry assay
capable of screening human sperm. After optimization, donor sperm was evaluated using flow cytometry to
determine whether the method could be utilized to identify single, live sperm cells, and sperm expressing PLCζ.
Results indicate our assay can reliably identify viable sperm cells positive for a specific marker of sperm function. A
powerful prospective diagnostic tool, the assay allows rapid determination of a large cell population for accurate
results. This novel method shows potential for patient diagnostics, as well as providing a practical tool for research.
Oakley, L., Doyle, P., & Maconochie, N. (2008). Lifetime prevalence of infertility and infertility treatment in the UK: results from a population-based
survey of reproduction. Human reproduction (Oxford, England), 23(2), 447–450. Hirsh A. (2003). Male subfertility. BMJ (Clinical research ed.),
327(7416), 669–672. Combelles, C.M.H., Morozumi, K., Yanagimachi, R., Zhu, L., Fox, J.H., Racowsky, C., (2010). Diagnosing cellular defects in an
unexplained case of total fertilization failure. Human Reproduction 25, 1666–1671. Human Fertilisation & Embryo Authority. (2018) Pilot national
fertility patient survey Saunders, C. M., Larman, M. G., Parrington, J., Cox, L. J., Royse, J., Blayney, L. M., et al. (2002). PLC zeta: a sperm-specific
trigger of Ca(2+) oscillations in eggs and embryo development. Development 129, 3533–3544. Nomikos, M., Blayney, L. M., Larman, M. G.,
Campbell, K., Rossbach, A., Saunders, C. M., et al. (2005). Role of phospholipase C-zeta domains in Ca2+-dependent phosphatidylinositol 4,5bisphosphate hydrolysis and cytoplasmic Ca2+ oscillations. J. Biol. Chem. 280, 31011–31018. Yoon, S. Y., Jellerette, T., Salicioni, A. M., Lee, H. C.,
Yoo, M. S., Coward, K., Parrington, J., Grow, D., Cibelli, J. B., Visconti, P. E., Mager, J., & Fissore, R. A. (2008). Human sperm devoid of PLC, zeta 1 fail
to induce Ca(2+) release and are unable to initiate the first step of embryo development. The Journal of Clinical Investigation, 118(11), 3671–3681.
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Paternal diet modifies testicular morphology and total gene expression patterns in a mouse model
Nader Eida, Hannah L. Morgana, Alison Eadiea, Raquel Garcia Panaderoa, Christiana Gavriela, Marcos
Castellanos Uribeb, Iqbal Khanb, Adam J. Watkinsa
a
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Biosciences, Sutton Bonington
Background: There is increasing evidence that sub-optimal paternal diet negatively impacts sperm quality, which in
turn impairs embryonic development and adult offspring health. Changes to sperm quality suggest underlying
alterations to the testicular environment itself.
Methods: Male C57BL/6 mice were fed either a control normal protein diet (18% protein, 10% fat, 21% sugar; NPD),
an isocaloric low protein diet (9% protein, 10% fat, 24% sugar; LPD), an isocaloric LPD supplemented with methyl
donors (betaine, choline chloride, folic acid, methionine, Vitamin B12; MDL), a high fat, high sugar Western diet (19%
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protein, 21% fat, 34% sugar; WD), or a Western diet supplemented with methyl donors (MDWD) for a minimum of 7
weeks. Testes were collected and processed for either morphological assessment (histology) or gene expression
(microarray) analysis.
Results: No significant differences were observed in the stud male weight between study groups at time of sacrifice.
Furthermore, no significant difference in proportions of seminiferous tubules at each stage of the spermatogenic cycle
were observed between the study groups. However, abnormalities such as tubular epithelial loss, tubular
vacuolisation and basal membrane separation were observed more frequently in WD and MDWD testes compared to
the other groups. Microarray analysis showed that the greatest change in gene expression relative to NPD was in the
WD group, where 134 genes were upregulated while 269 genes were downregulated (fold change = 1.1, +FDR, p =
0.05). Preliminary pathway analysis suggests the involvement of processes such as embryo lethality, gametogenesis,
abnormal testis morphology, triglyceride and calcium regulation.
Conclusion: These data provide further insight into testicular morphology and global gene expression patterns in
response to sub-optimal paternal diet with and without key vitamin and mineral supplementation and the possible
underlying mechanisms. Ongoing research aims to validate gene expression profiles and further investigate testicular
histology in tandem with sperm studies.
P014

26S proteasome and PKA modulate mammalian sperm capacitation by creating an integrated dialogue: A
computational analysis
Angela Taraschia, Alessandra Ordinellib, Costanza Ciminia, Giulia Capacchiettia, Juliana Machado-Simoesa,
Marina Ramal-Sancheza, Luca Valbonettia, Nicola Bernabòa, Mauro Mattiolia, Barbara Barbonia
a

Faculty of Bioscience and Technology for Food, Agriculture and Environment, University of Teramo,; bIstituto
Zooprofilattico Sperimentale dell’Abruzzo e del Molise “G. Caporale”, Teramo, Italy
Recent experimental evidence suggests the involvement of the 26S proteasome, the main protease active in
eukaryotic cells, in the process that leads mammalian sperm to become fully fertile, so-called capacitation.
Unfortunately, its role in male gametes signaling is still far from being completely understood. For this reason, here,
we realized a computational model as an attempt to rebuild and explore 26S proteasome signaling cascade,
aggregating all the molecular data available to date and realizing the Proteasome Interactome Network (PIN). Once
obtained the network (i.e., a graph to represent the molecules as nodes and the interactions among them as links), we
assessed its topology to infer important biological information. PIN is composed of 157 nodes, 248 links and it is
characterized by a scale-free topology, following the Barabasi Albert model. In other words, it possesses a large
amount of scarcely linked nodes and a small set of highly linked nodes, the hubs, which act as system controllers. This
peculiar topology confers to the network relevant biological features: it is robust against random attacks, easily
navigable and controllable and it is possible to infer new information from it. Indeed, the analysis of PIN showed that
PKA and 26S proteasome were strongly interconnected and both were active in sperm signaling by influencing the
protein phosphorylation pattern and then controlling several key events in sperm capacitation, such as membrane and
cytoskeleton remodeling. In conclusion, the network model could explain many biological aspects of sperm physiology
that are out of focus looking at the single molecular determinant, overcoming the reductionist approach which did not
consider the complexity of molecules and their interactions. This could be helpful to identify potential diagnostic
markers and therapeutic strategies concurring in explaining and approaching male infertility.
P015

Development of a bovine semen analysis service
Mark Spilman, Katie Burton, Jonathan Statham
RAFT Solutions Ltd

In the UK, semen production centres perform routine pre-release assessment of commercial bovine semen for
artificial insemination. Breakdown in cold chain during transport or storage may result in deterioration of semen
quality. Significant differences have been found between inseminators with respect to motility and acrosome integrity
of semen from the same ejaculates, indicating that storage and transport protocols can impact on semen quality.
Traditionally, bovine semen is assessed in a subjective manner using microscopy. Conventional parameters examined
are density, gross motility, progressive motility, and morphology. The subjectivity of this method has been shown to
be relatively inaccurate, imprecise and operator dependent (1). Furthermore, screening the quality of AI semen at
point of use on farm can allow selection of batches of semen that have the potential to produce good herd fertility
performance. Computer assisted semen assessment (CASA) and flow cytometry technology were assessed in a
previously undeveloped way for provision of a semen analysis service with reliable results.'SemenRate' provides
livestock farmers with accurate information on the semen that they purchase which can be used to compare and
validate semen choice. This novel service is rapid, affordable and reliable, providing an opportunity to assess semen
both immediately post-purchase, but also after significant periods of transport and storage in unregulated conditions
on farm. Wide variation was seen for all parameters assessed by CASA and Flow Cytometry in all semen types
examined (fresh/frozen, conventional/sexed etc). SemenRate offers an independent service of semen analysis and
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result interpretation to vets and farmers allowing informed decisions to be made on use of semen batches within a
herd as well as management of the risks associated with poor semen quality. Alternatively, it can be used to manage
the risk of suboptimal semen usage and help minimise the impact on fertility on that farm.
(1) Vincent, P., Underwood, S.L., Dolbec, C., Bouchard, N., Kroetsch,T and Blondin, P (2012). Bovine semen quality control in artificial insemination
centers. Anim Reprod, v9, n.3, p.153-165 (2) Hudson, C., Kerby, M., Statham, J.M.E. and Wapenaar, W. (2012) Managing Herd reproduction. In Dairy
Herd Health. Eds M. Green, A. Bradley, J. Breen, L. Green, A. Hayton, H. Higgins, C. Hudson, J. Huxley and J. Statham. CABI Publishing. p.73-111. (3)
Philips,N.J., McGowan, M.R., Johnson, S.D. and Mayer, D.G. (2004) Relationship between 30 post-thaw spermatozoal characteristics and the field
fertility of 11 high use Australian dairy AI sires. Animal Reproduction Science 81; p. 47-61
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The semen microbiome and its impact on sperm function and male fertility: A systematic review and meta‐
analysis
Linda Farahania, Tharu Tharakana, Tet Yapb, Jonathan Ramsaya, Channa Jayasenaa, Suks Minhasa
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Background Male factor is attributable in up to 50% of cases of infertility. In vitro studies demonstrate that bacteria
can negatively impact sperm function. The use of next‐generation sequencing has provided a better understanding of
the human microbiome, and dysbiosis has been reported to impact health. Evidence regarding the impact of the
semen microbiome on sperm function and fertility remains conflicting.
Materials and methods A systematic search was conducted in accordance with the Preferred Reporting Items for
Reviews and Meta‐analysis (PRISMA) statement. Databases were searched to identify English language studies related
to the identification of bacteria in the semen of infertile and fertile men, between 1992-2019. Fifty-five observational
studies were included, with 51299 subjects. We included studies identifying bacteria using NGS, culture or polymerase
chain reaction.
Results The semen microbiome was rich and diverse in all men. Three NGS studies reported clustering of the seminal
microbiome with a predominant species. Lactobacillus and Prevotella were dominant in respective clusters.
Lactobacillus was associated with improvements in semen parameters. Prevotella appeared to exert a negative effect
on sperm quality. Bacteriospermia negatively impacted sperm concentration and progressive motility, and DNA
fragmentation index (DFI; MD: 3.518,95% CI:0.907 to 6.129,p=.008). There was an increased prevalence of ureaplasma
urealyticum in infertile men (OR:2.25,95% CI:1.47‐3.46). Ureaplasma urealyticum negatively impacted concentration
and morphology. There was no difference in the prevalence of chlamydia trachomatis between fertile and infertile
men and no significant impact on semen parameters. Enterococcus faecalis negatively impacted motility. Mycoplasma
hominis negatively impacted concentration, PM and morphology.
Discussion and conclusions Ureaplasma urealyticum, Enterococcus faecalis, Mycoplasma hominis and Prevotella
negatively impact semen parameters, whereas Lactobacillus appears to protect sperm quality. These findings may
facilitate the development of novel therapies (eg probiotics), although the evidence regarding the impact of the
seminal microbiome on fertility is inconclusive and further studies are needed to investigate this association
1Ombelet W, Cooke I, Dyer S, Serour G, Devroey P. Infertility and the provision of infertility medical services in developing countries. Hum Reprod
Update. 2008; 14(6): 605‐ 621. 2Zegers‐Hochschild F, Adamson GD, Dyer S, et al. The International Glossary on Infertility and Fertility Care, 2017.
Hum Reprod. 2017; 32(9): 1786‐ 1801. 3 World Health Organisation. WHO Manual for the Standardised Investigation and Diagnosis of the Infertile
Couple. 2000. 4Keck C, Gerber‐Schafer C, Clad A, Wilhelm C, Breckwoldt M. Seminal tract infections: impact on male fertility and treatment options.
Hum Reprod Update. 1998; 4(6): 891‐ 903.
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Application of Single European Code (SEC) compliant labels directly to product for sperm donations
Joanne Leitcha, John Muircroftb, Gareth Walkerc, Tom McQuilland, Kevin McInnenyc, Kirsty Chealc, Sharon
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Objective: Explore the feasibility of applying a SEC barcode label directly to sperm straws. Background: There is a legal
requirement to identify all tissue/cell products in the EU using a SEC; the latter is 40 digits long and needs to also be
eye-readable, making it challenging to apply such a label directly to the smallest of products such as sperm straws.
Methods: Barcode labels that identify the donation using the EU approved ISBT128 international coding system were
generated on Zebra 8000T Cryocool labels using a Zebra ZD620 printer. The label template was designed using
'Bartender' software (Seagull Scientific). Labels were applied to CryoBioSystem 0.5ml High Security sperm straws.
Semen samples with appropriate consent were loaded into these and frozen using FertiPro Sperm Freeze as per
validated SOP. The straws were cryopreserved and stored in vapour phase nitrogen. Following storage, straws were
handled to replicate the process of witnessing samples for issue of product or for audit purposes. Labels were scanned
using a Datalogic PBT9500 High Density wireless scanner to confirm their identity. Validation of product quality was
then performed using validated thaw SOPs.
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Results: 10 semen samples were labelled and cryopreserved in accordance with existing SOPs. On recovery from
storage, labels were scanned and the information generated confirmed as being identical to that originally applied.
Post thaw recovery of sperm was within the expected range.
Conclusions: Despite the dimensions and curvature of sperm straws, a barcoded label compliant with the SEC system
can be applied directly to the product prior to storage and then used to identify the donations prior to thawing. This
will help ensure full traceability of donations, being more secure than a manual system where the SEC is applied to
corresponding paperwork.
P018

Clinical evaluation of artificial intelligence robotic tool for male factor infertility
Daniel Thomasa, John Flanaganb, Miguel Monteiroa, Robin Maillota, Zoe Simona, Mohamed Tahaa, Lars
Bjorndahlb
a
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In the field of male-factor fertility investigation, we are still lacking an automated semen analysis system that meets
the confidence interval requirements. This study presents and validates a new automated system using robotics and
Artificial Intelligence (AI) that conform to the WHO guidelines.
Mojo is an automotive robotic microscope that was developed for scanning wet semen preparations. This system is
based in AI software with a unique convolution neural network (CNN) that measures sperm concentration and
motility. Mojo sperm counting chambers were used for validation. Videos of Hamilton Thorne Accubeads+ were
captured using the mojo counting chambers and microscope to account for sampling error. The concentration of
microbeads was manually assessed from videos and compared to their known measures. For clinical validation, 44
patient samples were collected and results from manual assessment were compared to mojo AI CASA for
concentration and motility. Manual measurements ranged from 1-193M/ml.
This study identified the strengths and weaknesses of the current AI system. Accubeads+ validation proved no
observational error. Comparing CASA to manual assessment, results show a Pearson/Spearman correlation for
concentration of 0.96/0.96 with a mean relative error of 13% near the WHO LRL. Closer inspection of the AI results
show false positive classifications leading to over-estimation of concentration and motility. Developments to fix this
limitation are currently underway.
To conclude, mojo's robotic solution shows promise for clinical practice. The AI software is proven to measure sperm
concentration with high confidence. Over 2 month, AI training increased from a Spearman of 0.52. Next, the AI will be
further clinically trained, reducing false positive incidences, crucial for low concentration. Motility classification
training will improve progressive and immotile grading.

Donor
P019

Does using donor sperm improve the outcome of ART compared to cycles with high sperm DNA
fragmentation?
Guy Morrisa, Blair Sowryb, Srividya Seshadrib, Jara Ben-Nagib, Dimitrios Mavrelosb
a
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Background: Sperm DNA fragmentation (SDF) has been associated with reduced success of ART and recurrent
miscarriage. Raised levels have also been associated with increased rates of aneuploidy. Some studies have suggested
that the effect of increased SDF can be mitigated by performing intracytoplasmic sperm injection (ICSI) though this has
not been demonstrated consistently.
Methods and materials: A retrospective cohort study conducted at the Centre for Reproductive and Genetic Health
clinic, London UK. A total of 102 ART cycles using sperm with a high SDF were compared to equivalent age grouped
controls of 183 cycles using donor sperm.
Results: LBR was increased with the use of donor sperm in the age group 38-40 (25/57, 44% [31.1-56.9%, 95% CI] vs
6/26, 23% [12.1-33.9%, 95% CI]), p=0.017. There was not a statistically significant difference in LBR between donor
sperm and raised SDF cycles for the other age groups; <35 (14/23, 61% [41.1-80.9%, 95% CI] vs 16/35, 46% [29.562.5%, 95% CI]) p=0.259; 35-37 (20/44, 45% [30.3-59.7%, 95% CI] vs 11/27, 33% [15.3- 50.7, 95% CI]) p=0.697; 41-42
(10/39, 26%, [12.2-39.8%, 95% CI] vs 4/14, 29%, [5.2-52.8%, 95% CI]) p=0.831. There was no statistically significant
difference in MR at any age; <35 (3/17, 18%, [-0.26-36.3%,95% CI] vs 6/22, 27% [8.5-45.5%, 95% CI]) p=0.746; 35-37
(4/24, 17%, [2.0-32.0%, 95% CI] vs 4/17, 24%, [3.7-44.3%, 95% CI]) p=0.585; 38-40 (18/44, 41% [26.5-55.5%, 95% CI] vs
5/11, 45% [15.6-74.4%, 95% CI]) p=0.458; 41- 42 (11/21, 52% [30.6-73.4%, 95% CI] vs 3/7, 43% [6.3-79.7%, 95% CI])
p=0.663.
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Conclusions: Couples that have raised SDF may have a reduced chance of success compared to those with normal SDF.
To date, no sperm selection technique has demonstrated an ability to mitigate this. Couples with raised SDF may have
an increased chance of success and a reduced chance of miscarriage when using donor.
P020

How old is too old? Should the HFEA have increased its sperm donor age limit to 45, and why stop there?
Hayley Fryer, Abbie Drinkwater, Lucy Richardson
Herts and Essex Fertility Centre

Background: Recent amendments to HFEA guidelines have increased the maximum age of sperm donation from 41 to
45. Research suggests that sperm quality decreases with increased male age [1]. This study aimed to determine
whether the maximum age of donors should have been increased and whether the age limit could be further
extended, by comparing sperm quality between age groups.
Methods: A retrospective assessment was made of 524 semen analysis results collected between March 2017 and
August 2019. Participants were categorised into Group 1 (age 18-41, n=402), Group 2 (age 42-45, n=68), or Group 3
(age ≥46, n=54). Seminal volume, sperm concentration, motility, and MAR status were categorised as 'normal' or
'abnormal' according to WHO 2010 criteria. Hyaluronan Binding Assay (HBA) results were categorised as 'normal'
(≥65% binding) or 'abnormal' (< 65% binding). Statistical analysis used unpaired samples T-Testing and Pearson's Chi
Squared. Significance was accepted at P = <0.05.
Results: Significantly more men in Group 1 had normal HBA scores compared to Group 3 (52.2% vs 13.8%, P=0.04).
Group 1 had a significantly higher proportion of men with normal seminal volumes than Group 2 (95.0% vs 80.7%,
P=<0.001) and Group 3 (95.0% vs 84.8%, P=0.01).
Conclusions: Sperm quality did not significantly deteriorate up to the age of 45, suggesting that the sperm donor age
limit increase was justified. However, as older men yielded lower seminal volumes, older donors may need to frequent
the clinic more to produce the desired amount of sample. Men aged ≥46 had reduced HBA scores. Decreased sperm
maturity levels are associated with increased miscarriage risk. As most clinics do not test the sperm maturity of
donors, using a donor ≥46 years old may increase the likelihood of an unsuccessful cycle. Consequently, the age limit
for sperm donation should not be further increased.
[1] SILEA C, CUCU IA, ZARNESCU O, STOIAN AP, MOTOFEI IG, BRATU OG, PIRCALABIORU GG, CHIFIRIUC MC. Influence of age on sperm parameters in
men with suspected infertility. Rom Biotechnol Lett. 2019; 24(1): 82-90. DOI: 10.25083/rbl/24.1/82.90
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Does egg sharing compromise the chance of donors or recipients achieving a live birth?
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Background A consistently raised concern amongst healthcare professionals and patients undergoing egg sharing is
that donating half their eggs compromises their chances of achieving a live birth. There are few studies investigating
this issue with contradictory findings reported.
Methods Descriptive cohort study of 4545 fertility patients and 5316 stimulation cycles performed at The Lister
Fertility Clinic (London, UK) between January 2010 to December 2019. Patients were divided into 4 groups. Group 1
(egg share donors, n= 670); group 2 (standard IVF patients, n= 2777); group 3 (egg share recipients, n= 765); group 4
(non-egg share recipients, n=333). Stimulation cycle characteristics and pregnancy outcomes were recorded.
Results There was no significant difference in clinical pregnancy rate (CPR) or live birth rate (LBR) between egg sharers
and standard IVF patients (p= 0.114, p= 0.085) or between egg sharing recipients and non-egg sharing recipients (p=
0.385, p=0.887). Both egg sharers and egg sharing recipients retained or received fewer oocytes and had fewer day 3
embryos available for fresh embryo transfer or cryopreservation than standard IVF patients or non-egg sharing
recipients. The cumulative LBR were significantly lower amongst egg sharers than standard IVF patients (p< 0.05), and
significantly lower amongst egg sharing recipients than non-egg sharing recipients (p< 0.001).
Discussion This study demonstrates that egg sharing does not compromise the chances of donors or their recipients
achieving a live birth. However, participants may occasionally require additional ovarian stimulation cycles to
conceive. With government funding for IVF treatment falling egg sharing provides a practical option to allow a greater
number of patients to access IVF, while not putting themselves at any additional risk of complications. The egg sharing
programme is currently the most efficient way of maximising the use of the precious resource of human oocytes.
P023

Investigating psychological attitudes, motivations and experiences of oocyte donors and egg sharers
Tim Bracewell-Milnesa, Sivani Inparajb, Srdjan Sasob, Jaya Parikhc, Meen-Yau Thumc
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Introduction: Despite a worldwide shortage of egg donors the demand is rising for couples, especially for older
women who can't conceive with their own eggs. An improved knowledge of the psychosocial aspects of egg donation
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will be useful for fertility clinics to potentially enhance their donor recruitment and experience. This study aims to
explore the attitudes, motivations and treatment experiences of egg share donors towards egg sharing, and whether
this indirectly impacts on egg sharing numbers in the UK.
Methods: 105 egg share donors who had undergone treatment and 28 egg share donors currently undergoing
treatment at The Lister Fertility Clinic, London, undertook a detailed questionnaire which explored attitudes towards
egg sharing, disclosure and their feelings towards the recipient and any resulting offspring.
Results: The majority of respondents had positive views towards egg sharing, with 86.7% saying they would
participate in the programme again regardless of a negative outcome. Their main motivations were the desire to help
someone else conceive and to obtain cheaper treatment. The main concerns were not collecting sufficient eggs, and
jeopardising their own fertility treatment. Most respondents were in favour for compensation for time and expenses
involved in egg donation with payments up to Â£3000. The subsidised/free IVF offered to egg sharers was considered
ethically appropriate by most respondents.
Conclusion: Egg sharing carries significant benefits for both the sharer and her anonymously matched recipient. The
loss of anonymity has not deterred women from egg sharing since the majority actively supported the removal of
anonymity, and agree the child should learn about their identity. There were no statistically significant differences in
the egg sharers' views regarding if they would participate again or if they were glad they took part, regardless of their
own pregnancy outcome. This indicates egg sharers remain psychologically balanced after treatment.
P024

The donor-conceived adult: Implications within family, medical and mental healthcare systems
Wendy Kramer
Donor Sibling Registry

Introduction: The utilization of alternative approaches to creating families, including the use of donors and embryo
adoptions, has increased exponentially in recent years. Previously, adoption and donor conception were kept secret
from the offspring, but with the recent popularity of commercial DNA testing, large numbers of individuals are
discovering for the first time as adults that they were donor-conceived (DC) decades prior. As DC adults are
increasingly likely to present to mental health professionals for this or other unrelated issues, an understanding of the
DC adult, particularly within the context of the family, the treatment, and across healthcare systems is critical.
Method and Results: This article discusses current knowledge and research on the experience of DC adults and their
functioning within family, therapeutic, and healthcare systems. Although major pathology has not been identified in
this group, they demonstrate a unique set of challenges and strengths. More research is critical to characterizing these
individuals for the purposes of developing interventions as reproductive medicine continues to expand the use of
methods like donor conception.
Discussion: DC adults represent a rapidly growing group of individuals with distinct needs within family systems and
healthcare. As mental healthcare systems have become better equipped to meet the needs of prospective parents
who are likely to utilize these alternative methods of conception, including individuals with infertility, same-sex
couples, and single parents, we must also prepare to support current and future generations of offspring who were
conceived using these methods.
P025

An investigation of fertility awareness amongst the child-bearing population in Ireland
Jenny Stokes1, Aoife Booth2, Sarah Meaney3, Moya Mc Menamin1, Minna Geisler1
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Introduction International research suggests fertility knowledge amongst the general population is poor and
individuals over-estimate their ability to conceive. A shift towards delayed age of first pregnancy in many countries
has occurred, leading to an increased need for Assisted Reproductive Technologies (ART).
Aims The aims of this study were to identify knowledge and attitudes towards fertility and ART amongst the general
child-bearing population.
Methods This was a cross-sectional study. An online self-report survey, The Fertility Awareness Survey1, was
disseminated to males and females of child-bearing age. Participants were recruited during clinics at a tertiary
maternity hospital and via the affiliated University student database. Descriptive and inferential statistics were carried
out in SPSS V26.0
Results Of the 480 respondents, 70.6% (n=339) were female and 29.3% (n=141) were male. Female ages ranged from
20-51 years and males from 21-72 years. The majority of people report that lifestyle factors influence fertility. Over
95% believe smoking (n=468) and alcohol (n=454) negatively impact ability to conceive. Sixty-one percent (n=290) feel
fertility supplements work. The majority of participants feel IVF is between 30 and 60% effective (n=360), with no
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significant gender differences noted. Almost half of participants (48%) (n=228) correctly believe assistance should be
sought after one year of trying to conceive below 35 years. More participants think IVF will be successful if completed
under the age of 35. Twenty-nine percent (n=142) believe IVF will be 50-59% successful under 35 years of age versus
only 11.6% (n=55) believing the same to be true for those over 35. There were no gender differences noted regarding
age related IVF success.
Conclusion By obtaining a better understanding of knowledge and attitudes towards delayed reproduction and ART,
fertility care can be improved. Understanding where individuals sit with their knowledge allows dissemination of
accurate information to empower informed decision-making.
1. Daniluk J, Koert E, Cheung E. Childless women’s knowledge of fertility and assisted human reproduction: identifying the gaps. Mental Health,
Sexuality and Genetics. Fertility and Sterility, 97 (2), February 2012.

Screening
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How should we use expanded carrier screening for sperm and egg donors?
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Background/objectives: Expanded carrier screening (ECS) allows the analysis of hundreds of recessive diseases. ECS
can be used for gamete donors to identify those who are carriers of inheritable diseases. It is typical for candidate
donors who are carriers of recessive diseases to be rejected but as more recessive diseases are being tested for, more
carriers are being found and consequently rejected. If this trend continues there will be a decline in the number of
donors until there are none available. It has been proposed that genetic matching of donors and recipients could be a
viable alternative. This would allow more donors to be accepted without increasing the risk of the donor-conceived
child inheriting a severe inherited disease. The aims of this study were to explore the European regulations on the use
of donors who are carriers and analyse the genetic testing results of donors from Europe's largest sperm bank.
Methods: A comprehensive search of European legislations on the use of genetic testing of donors was conducted.
Data on gamete donors and their carrier status was provided by Cryos International who use a bespoke ECS panel
which screens for 46 disorders in males and 47 in females.
Results: The European legislations and recommendations were grouped into three categories: countries that rejected
donors based on carrier status, countries that reject donors based on family history, and countries that have unclear
guidelines. From 883 Cryos candidate donors, 17.6% were rejected based on their ECS result. Carriers of alphathalassaemia represented the largest proportion of those rejected (18.7%), then cystic fibrosis (14.2%) and spinal
muscular atrophy (12.9%).
Conclusions: This study highlights the need for consistent EU regulations which allows genetic matching of gamete
donors to their recipients, preventing the need to reject donors who are carriers.
P027

Expanding preconceptional carrier screening: 40 years of insight from the UK Jewish Community
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There has been renewed interest in preconceptional carrier screening as costs have come down and genomic tools are
integrating increasingly into clinical practice. Expanding preconceptional carrier screening can enhance reproductive
choice, avoid suffering and reduce the economic burden on the health service but has also brought to light ethical,
social and legal hurdles. The UK Jewish population has over 40 years of experience with preconceptional carrier
screening of Tay-Sachs disease. Tay-Sachs disease in the Jewish population is a textbook example of how carrier
screening can identify couples at risk of having children with an autosomal recessive disorder. Tay-Sachs disease is a
rare and devastating inherited disorder that results in progressive neurological degeneration. Tay-Sachs disease in the
general population is very rare, but the prevalence of the disease is much higher in individuals of Ashkenazi (eastern
and central European) Jewish descent. Here we use Tay-Sachs disease as a case study to highlight different methods of
preconceptional carrier screening used by the UK Jewish community. Difficult questions include deciding whom to
offer carrier screening to, how many and what genetic disorders to test for, as well as the most appropriate level of
anonymity. Three different screening programmes are available to Jewish individuals: (1) Dor Yeshorim, a premarital
and anonymous multi-gene screening programme; (2) Jnetics, a UK programme that aims to help prevent, diagnose
and manage genetic disorders that disproportionally affect the Jewish population, (3) NHS screening for Tay-Sachs.
Different programmes come with their strengths and weakness, and the Jewish community have grappled with the
implications of these. Here we highlight lessons learned and provide a useful starting point for future discussions
about carrier screening expansion.
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P028

Significance of Chlamydia serology screening in patients with infertility
Rashmi Chikmandya Puttegowda, Venkat Sivaprakasam
Wye Valley NHS Trust

Background: NICE guidance on Fertility recommends screening for Chlamydia trachomatis using an appropriately
sensitive technique before uterine instrumentation while evaluating tubal factors for infertility by
Hysterosalpingogram as first line and laparoscopy if any other pelvic pathology is detected. We aimed to evaluate the
effectiveness of Chlamydia serology screening in identifying women with blocked fallopian tubes compared to gold
standard -- Laparoscopy/Hysterosalpingogram.
Methods: A cohort study with retrospective review of medical records of 177 patients attending infertility clinic in a
District General Hospital in United Kingdom over two years. Patients underwent Chlamydia serology at initial
appointment and had either laparoscopy and dye test or Hysterosalpingogram depending on the titres.
Results: Screening for Chlamydia was done in 100% of women attending Infertility clinics as per NICE guidance. 15%
tested positive for Chlamydia antibodies. 33% of seropositive women had tubal block on laparoscopy and dye test
compared to 13% in seronegative women on Hysterosalpingogram. The statistics of Chlamydia serology as a test were
as follows -- sensitivity 31%, specificity 87%, positive predictive value 33%.
Conclusions: Sensitivity of Chlamydia serology is too low to be used as a predictor for tubal block, hence not an
appropriate tool to use to triage patients between laparoscopy and Hysterosalpingogram. Specificity, although
appears reassuring, negative Chlamydia serology does not add value to algorithm. Therefore, routine serological
screening of Chlamydia in patients with Infertility has no advantage over other Chlamydia screening methods.
1. Fertility problems: assessment and treatment; Clinical guideline 156; September 2017; www.nice.org.uk
2. BASHH Guidelines; www.bashh.org

Psychosocial
P029

Childless by circumstance -- the experiences of women and men who wanted children but are childless
Joyce Harpera, Emily Jacksonb, Dilan Chauhana, Yu Xizia
a

Institute for Women's Health, UCL; bLondon School of Economics

Background/objective: As people are increasingly postponing parenthood, the prevalence of childlessness has
increased. The paths to childlessness are highly individualized and affected by the wider socio-economic context and
individual perceptions of parenthood. Previous studies have failed to provide a comprehensive analysis of the lived
experience of people who are childless by circumstance, especially men. This study examined the experiences of
childless men and women.
Methods: A mix-method cross-sectional study was conducted. An online survey with closed- and open-ended
questions was completed by women and men over the age of 45, who had wanted to have children but did not have
any. Frequency statistics were carried out for quantitative data. Content analysis and thematic analysis were used for
qualitative data.
Results: 176 and 110 survey responses were included for analysis from females and males respectively. 15% of
women and 29% of men did not try to have children, mainly due to the lack of a partner. Of those who tried to have
children, 32% of men and 57% of women tried fertility treatment(s). The most common reasons for stopping fertility
treatments were emotional reasons. Five themes were generated from childless men and women's experience of
fertility treatment: impact on emotional wellbeing; impact on physical wellbeing; financial challenges; relationship
with partner; and inadequate support from health care professionals. Five themes were identified of childless men
and women's perception of childlessness: stigma; non-parenthood; impact on emotional wellbeing; impact on social
wellbeing; and reconstructing life.
Conclusion: The family building journey of childless women and men is highly heterogenous, affected by both psychosocial and biomedical factors. Public discourse and health professionals, in both reproductive health and mental
health, must acknowledge the diversity of the childless experiences. Fertility education is key so that people can make
informed reproductive choices.
P030

Association between an unfulfilled child-wish and wellbeing in an UK population representative sample
Mariana Sousa-Leite, Sofia Gameiro
School of Psychology, Cardiff University

Introduction: Around one in three people end fertility treatment without having the children they desire. Research
shows that those people who do not come to terms with their unfulfilled child wish (UCW) experience poorer
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wellbeing than those who do, even when they already have children (to a lesser extent). It is not known whether this
is also the case for people who do not undergo fertility treatment. Goals: To investigate if people from the general
population who sustain an UCW report worse wellbeing than those who do not sustain an UCW.
Method: Secondary analysis on the data of the British Cohort Study (UK population representative cohort study with
ten assessment moments, from birth to age 46). This analysis used data from the age 42 assessment. Two models
using analysis of covariance were performed for mental wellbeing and satisfaction with life, with sustaining an UCW,
parenthood status, history of fertility treatment and gender as independent variables and controlling for
sociodemographic factors.
Results: Final sample consisted of 3719(55%) women and 2989(45%) men (74.65% response rate). 809(12%)
participants had a sustained UCW, 5216(78%) had children and 592(9%) participants underwent fertility treatment.
People who sustained an UCW reported worse satisfaction with life than those who did not sustain
(F(1,6180)=12.35,η2=.002,p.001). Childless people reported worse satisfaction with life
(F(1,6180)=43.33,η2=.007,p.001) and mental wellbeing (F(1,6206)=9.44,η2=.002,p<.01) than those who had children.
Among childless people, those with an UCW were less satisfied with their life than those without an UCW
(F(1,1294)=22.82,η2=.017,p.001). This difference was not observed for people with children
(F(1,4884)=.08,η2=.000,p=.778).
Conclusion: Wellbeing is lower for childless people, which can be due to multiple reasons (e.g., less healthy lifestyles
or people with impaired wellbeing might be less likely to have children). Among the general population sustaining an
UCW does not comprise one's wellbeing but can lead to less fulfilling lives.
P032

"It felt as if it was written by somebody who really understood living a life without children": Researchinformed online support for people with an unmet parenthood goal (UPG)
Beth Rowbottom, Sofia Gameiro
Cardiff University

Background: When people exhaust their chances of having the children they wish for they are confronted with an
UPG, which triggers a loss process that affects mental-health and wellbeing. To address the lack of research-informed
support for individuals facing an UPG we developed the MoreToLife Self-Help Guide (Guide). The Guide
(https://fertilitynetworkuk.org/life-without-children/finding-more-to-life-self-help-guide/) was informed by a metasynthesis of how people adjust to an UPG and invites users to engage with eight therapeutic activities theorised to
promote adjustment.
Objective: To evaluate the acceptability of the MoretoLife Self-Help Guide.
Methods: Prospective qualitative acceptability study. Twelve participants were interviewed twice: to obtain their
initial reactions to the Guide (T1); and eight weeks later to collect their perspectives of engaging with it (T2).
Interviews were transcribed and analysed using thematic analysis.
Results: Analysis produced 9 themes organized under 3 higher order themes: practicalities of using the Guide; Guide
meets users' expectations; and situating the Guide within the UPG experience.
Participants considered the guide acceptable due to being easy to use, comprehensive, and appropriate. Barriers to
acceptability included poor interactivity and unclear organisation.
All participants felt the Guide was useful and helpful, as it provided a structure to organise and clarify thoughts, whilst
providing guidance to move through their loss. Many participants anticipated that engaging with the Guide might be
challenging but only three actually reported experiencing difficult emotions, while acknowledging having benefited
from it.
Finally, participants referred to their experience of adjustment as a journey and reflected about how the Guide could
be helpful at different stages of that journey and in connecting with others.
Conclusion: The MoreToLife Self-Help Guide proved acceptable and useful. Major perceived benefit was mapping
support that is tailored to the challenges experienced. Suggestions for improvement were integrated into an upgraded
intervention available at www.myjourney.pt from 8th November.
P033

Women's attitudes to having children: A mixed-methods study using an online questionnaire of women
aged 25-45 years old
Joyce Harpera, Juan Sebastian Botero-Menesesb
a

University College London; bInstitute for Women's Health, UCL

Background/objectives: Women globally are delaying the birth of their first child. Some people are not having the
desired family size or are childless by circumstance. We need to ensure we provide fertility education from school-age
onwards. The aim of this study was to evaluate women's attitudes to having children including: what would be their
ideal age to have children, their views to assisted reproductive technologies and their understanding of female
fertility.
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Methods: We conducted an online survey of multiple choice and open-ended questions. A mixed-method approach
was used to analyse quantitative and qualitative data. The survey was live for 32 days and was promoted using social
media.
Results: 667 responses were included in the analysis. The women had an average age of 31 years and 88% had a
university education. Age 30 years was the mean ideal age women wanted to have children. The top reason that
affected their decision on the ideal age was 'I am developing my career.' Over half of the women would consider using
ART (59%). Nearly half of the women thought that female fertility decline started between ages 20-30 (50%), 40%
thought it was between ages 31-35, and 10%, thought it was over 36 years old. Nearly 70% of women believed the
oldest age a woman could get pregnant was between 40-49 and 24% said over 50.
Conclusion: This survey found that women want to have children around age 30 years, but various factors are
standing in their way. In this survey, and our previous survey on childlessness, we have found that only around half of
women would consider undergoing ART. Our survey shows that highly educated women have some understanding of
female fertility decline. Global fertility education is essential to ensure women and men make informed reproductive
choices.
P034

A systematic review exploring the patient decision-making factors and attitudes towards pre-implantation
genetic testing for gender selection
Tim Bracewell-Milnesa, Sarah Catob, Srdjan Sasoc, Paula Almeidad, Julian Norman-Taylord, Dimitrios Nikolaoud
a

Chelsea and Westminster NHS Trust; bImperial College, London; cImperial College London; dChelsea and
Westminster, Assisted Conception Unit
Introduction: The development of pre-implantation genetic testing (PGT) has led to the possibility for its utilization in
gender selection. Gender selection is most commonly performed in the USA. Its use has been criticised internationally
by many medical societies, including the American Society for Reproductive Medicine who 'actively discourage purely
elective use of PGT for social sex selection'. Despite the controversy surrounding these issues, very few studies have
investigated the psychological aspects of patients using PGT for sex selection.
Material and methods: This systematic review provides an up-to-date analysis of the psychosocial aspects
surrounding PGT for sex selection, as well as decision-making factors. A systematic search of English peer-reviewed
journals of three computerized databases were undertaken following PRISMA guidelines, with qualitative data
extracted using thematic analysis. PROSPERO Registration number: CRD42019126439.
Results: Six studies were included. Studies reported that couples pursuing IVF for gender selection had a wide range of
motivations to do so. They broadly split their rationale into self-interests, such as a desire for specific parenting
experiences, and family-centred interests, such as a hope to enhance family dynamics. The majority of studies found
no difference between couples using PGT for gender selection to have male or female offspring. Couples felt the use
of gender selection was a personal one, not a larger societal one. However concerns were consistently raised,
including disclosing to family and friends of the nature of their conception and the disposal of unused embryos.
Conclusions: This systematic review is the first to investigate this topic and confirms the importance of fertility clinics
in countries offering PGT for sex selection offering extensive pre-decisional and post-treatment counseling to patients
using this technology, with the existing counseling models for PGT for monogenic disorders or PGT for chromosomal
structural re-arrangement being appropriate counseling models to base this on.
P035

Let's talk about it: exploring attitudes towards engagement and open discussion of (in)fertility and
reproductive health on social media, and removing barriers
Bola Gracea, Sinead Tothillb, Persia Zadeha, Dilisha Patela
a

University College London; bSPD

Background Social media is rapidly becoming a powerful influence on health behaviour, warranting further critical
examination. Platforms like Twitter, Facebook, and Instagram have rapidly redefined the process of communication
between HCPs, patients and public, and are extremely popular ways of disseminating health information. Yet little is
documented about social media users' levels of engagement and discussion of (in)fertility, traditionally considered a
taboo subject. This aimed to explore engagement on fertility topics on social media.
Methods Data from Instagram, a photo and video-sharing social networking service and Twitter, a microblogging and
social networking service were analysed, to understand the engagement of users regarding the topic of (in)fertility.
The most popular posts were all celebrities'. Legitimate accounts of public figures are confirmed via 'verified' badges
on Instagram and Twitter. The number of followers, likes, the topics discussed and comments were all documented,
analysed and categorised into themes.
Results Key themes were categorised into emotions (joy, bravery, sadness, hopefulness, frustration); clinical
procedures; impact on mental health; support systems; financial implications; influencers; ethics and policies.
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Celebrities such as Amy Schumer, Anne Hathaway, Kim Kardashian-West and Chrissy Teigen, all millennials with >300
million Instagram, > 1million Twitter followers have openly discussed their reproductive health; specifically (in)fertility
issues and trouble conceiving. Celebrities discussing such intimate issues has given social media users the confidence
to open up about their personal fertility struggles and realise they are not alone in their journey. Attitudes are also
changing across generations as Gen-Z-ers start to embark on their fertility journey.
Conclusions As attitudes towards discussions of reproductive health continue to evolve, social media usage for
disseminating information will continue rise. However, so will the risk of spreading inaccurate information. This should
be considered in the context of improving fertility awareness and providing effective digital health interventions based
on robust scientific evidence.
P036

Analysis of UK fertility clinic marketing of complementary therapy add-ons
Julia Steina, Joyce Harperb
a

Institute for Women's Health; bInstitute for Women's Health, UCL

Background/objectives: The use of complementary therapies in assisted reproduction and IVF has become
increasingly commonplace. The Human Fertilisation and Embryology Authority (HFEA) have assessed some IVF
treatment add-ons and use a light rating to report the evidence for the effects on live birth rates. Currently
complementary therapies are not included in the traffic light rating, even though the HFEA patient survey showed that
acupuncture is the second most requested add-on. The aim of this study was to determine how UK fertility clinic
websites are advertising complementary therapy add-ons.
Methods: The Human Fertilisation and Embryology Authority 'Choose a fertility clinic' website was used to identify
fertility clinics and their websites. Acupuncture, reflexology, nutritional advice and miscellaneous complementary
therapies were examined to determine treatment provision and costs. Treatment claims for acupuncture and
reflexology were analysed using an inductive coding approach and categorised depending on whether they pertained
to holistic benefits, physiological benefits or improvements to IVF treatment outcome.
Results: Acupuncture was the most commonly advertised complementary therapy (16/66 clinic websites), followed by
nutritionist services (11/66), reflexology (10/66) and other miscellaneous complementary therapies (9/66). Treatment
costs were found to range from less than £50 for individual appointments to several hundreds of pounds for
treatment packages. Treatments were not always offered in-house at the fertility clinic, but rather patients were
referred to an affiliated practitioner. Analysing claims relating to the complementary therapies highlighted that there
were differences in the extent to which clinics claimed complementary therapies benefited IVF, and that information
presented occasionally acknowledged scientific research evidence but did not always present resources in an unbiased
manner.
Conclusions: Fertility clinic websites should provide accurate information for patients for complementary therapy addons. The HFEA should add acupuncture and reflexology to their traffic light system with an amber and red rating
respectively.
P037

Treatment options for same sex female couples: The Simply Fertility experience
Nicola Townsend, Alicia Barker, Eleanor Bates, Sourima Biswas Shivhare, Subrata Gangooly, Mohamed
Mohamed
Simply Fertility

The HFEA has reported a significant increase in the number of same sex female couples seeking fertility
treatment.1 Changes in legal parenthood status in 2009, NHS funding and egg sharing schemes have all made fertility
treatment more accessible. Treatment for same sex females is no longer limited to IUI and the increase in the demand
for IVF has been significant. IVF accounted for only 27% of same sex female treatment cycles in 2008 increasing to
45% in 2018.2 Reciprocal IVF also known as shared motherhood enables one partner to donate the oocytes as the
genetic mother and the other to carry the pregnancy as the birth mother; enabling both partners to have a
fundamental role. Finance, maternal age, donor sperm availability, success rates and medical history all play a role in
determining the most suitable treatment. With an increasing number of treatment options now available, it is the
clinics responsibility to ensure patients can make an informed decision about their treatment and understand their
chance of conception. Aim: To evaluate the success rates of the fertility treatment options for same sex female
couples at Simply Fertility. Method: Retrospective analysis of same sex female IUI and IVF cycles June 2017 to 31
August 2020. Results: 80 fresh cycles started (CPR per embryo transfer cycle/IUI). 1 storage cycle, 26 IVF (68% CPR), 36
IUI (25% CPR), 7 Egg share IVF (CPR 86%) and 10 Reciprocal IVF (77%). CPR following IVF is significantly higher than IUI
(P=0.0014). No significant difference in CPR following IVF, and IVF ES (P=0.3968) or reciprocal IVF (P=0.6855) was
observed. Conclusion: IUID at Simply fertility offers a non-invasive treatment option with clinical pregnancy rates in
excess of the national average. Reciprocal IVF is a successful alternative to IVF allowing both partners to participate in
the fertility journey.
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1Fertility treatment: 2018 trends and figures. HFEA publication June 2020. 2 Family formations in fertility treatment 2018. HFEA publication
September 2020.
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A systematic review to investigate the psychosocial aspects of sperm donation among actual, potential and
non-sperm donors and the influence of these factors on the decision to donate sperm
Rumana Rahman1, Raj Jaspal2, Timothy Bracewell-Milnes2
1

Chelsea and Westminster Hospital; 2Chelsea and Westminster Hospital; Imperial College London

Introduction: Donor sperm is widely used by heterosexual couples, same-sex couples and single women. For these
individuals, third-party conception is the only chance of fulfilling their wish to start a family, which has resulted in an
increased demand for donor sperm worldwide.
Objectives: This paper aims to provide an up-to-date systematic review on the psychosocial aspects of sperm
donation and includes the experiences of actual, potential and non-sperm donors. Secondly, it explores important
factors like demographic characteristics, motivation, attitude towards donor offspring and views on donor anonymity,
all of which will provide vital information for patients, clinicians, psychologists and lawmakers.
Methods: A systematic search of English peer-reviewed studies was conducted in six electronic databases. Results:
After screening for eligibility and assessing for quality, data was extracted from 27 studies and these were included in
the systematic review. Altruism and financial compensation were the two most important motivating factors for all
three donor groups. Most study participants were Caucasian therefore, highlighting the lack of Afro-Caribbean or
Asian donors. Majority of donors had a positive attitude towards offspring, agreed to the offspring's right to know
about conception method and were eager to receive recipient information. Also, there were important discrepancies
in other areas including, views on anonymity, attitude towards offspring and views on counselling. However, this
paper recognises various limitations in the methodology of these studies.
Conclusion: There is growing demand for donor sperm use for third-party conception. In order to promote a
concurrent increase in supply, clinicians, psychologists and policymakers need to gain further knowledge on the
psychosocial aspects of sperm donation. The information gathered in this review will help to shape our knowledge on
the process of sperm donation and understand the complex multitude of issues that need to be considered by donors,
their families and the donor-conceived offspring.
(1) HFEA. Rules around releasing donor information. 2020; Available at: https://www.hfea.gov.uk/donation/donors/rules-around-releasing-donorinformation/. (2) Scheib JE, Ruby A, Benward J. Who requests their sperm donor's identity? The first ten years of information releases to adults with
open-identity donors. Fertility and Sterility 2017;107(2):483-493. (3) The Human Fertilisation and Embryology Authority. Disclosure of Donor
Information. Regulations 2004. 2004; Available at: https://www.legislation.gov.uk/uksi/2004/1511/made. (4) National Institute for Health and Care
Excellence. Fertility Problems. 2013; Available at: https://www.nice.org.uk/guidance/qs73/documents/fertility-problems-briefing-paper2. (5)
Human Fertilisation and Embryology Authority. Trends in egg and sperm donation . 2019; Available at:
https://www.hfea.gov.uk/media/2808/trends-in-egg-and-sperm-donation-final.pdf. (6) HFEA. Fertility treatment 2017: trends and figures. 2019;
Available at: https://www.hfea.gov.uk/media/2894/fertility-treatment-2017-trends-and-figures-may-2019.pdf. (7) HFEA. Fertility treatment 2018:
trends and figures . 2020; Available at: https://www.hfea.gov.uk/media/3158/fertility-treatment-2018-trends-and-figures.pdf. (8) Quality
Assessment Tool for Before-After (Pre-Post) Studies With No Control Group. Available at: https://www.nhlbi.nih.gov/health-topics/study-qualityassessment-tools. (9) Downs SH, Black N. The feasibility of creating a checklist for the assessment of the methodological quality both of randomised
and non-randomised studies of health care interventions. Journal of epidemiology and community health (1979) 1998;52(6):377-384. (10) Moher D,
Shamseer L, Clarke M, Ghersi D, Liberati A, Petticrew M, et al. Preferred reporting items for systematic review and meta-analysis protocols (PRISMAP) 2015 statement. Systematic reviews 2015;4(1):1. (11) Bracewell-Milnes T, Saso S, Bora S, Ismail AM, Al-Memar M, Hamed AH, et al. Investigating
psychosocial attitudes, motivations and experiences of oocyte donors, recipients and egg sharers: a systematic review. Human reproduction update
2016;22(4):450-465. (12) Van den Broeck U, Vandermeeren M, Vanderschueren D, Enzlin P, Demyttenaere K, D'Hooghe T. A systematic review of
sperm donors: demographic characteristics, attitudes, motives and experiences of the process of sperm donation. Human reproduction update
2013;19(1):37-51. (13) Lampic C, Skoog Svanberg A, Sydsjö G. Attitudes towards disclosure and relationship to donor offspring among a national
cohort of identity-release oocyte and sperm donors. Human Reproduction 2014;29(9):1978. (14) Leah Isabelle Gilman. Qualifying kinship: how do
UK gamete donors negotiate identity-release donation?The University of Edinburgh; 2017. (15) Visser M, Mochtar MH, de Melker AA, van der Veen
F, Repping S, Gerrits T. Psychosocial counselling of identifiable sperm donors. Human reproduction (Oxford) 2016;31(5):1066-1074. (16) Lampiao F.
What do Male Students at the College of Medicine of the University of Malawi Say About Semen Donation? Türk Silahlı Kuvvetleri koruyucu hekimlik
bülteni 2013;12(1):75. (17) Williams RA, Machin LL. Rethinking gamete donor care: A satisfaction survey of egg and sperm donors in the UK. PloS
one 2018;13(7):e0199971. (18) Yamamoto N, Hirata T, Izumi G, Nakazawa A, Fukuda S, Neriishi K, et al. A survey of public attitudes towards thirdparty reproduction in Japan in 2014. PloS one 2018;13(10):e0198499. (19) Woestenburg NOM, Winter HB, Janssens PMW. What motivates men to
offer sperm donation via the internet? Psychology, Health & Medicine 2016;21(4):424-430. (20) Whyte S, Savage DA, Torgler B. Online sperm
donors: the impact of family, friends, personality and risk perception on behaviour. Reproductive BioMedicine Online 2017;35(6):723-732. (21)
Provoost V, Provoost V, Van Rompuy F, Van Rompuy F, Pennings G, Pennings G. Non-donors’ attitudes towards sperm donation and their
willingness to donate. J Assist Reprod Genet 2018;35(1):107-118. (22) Wheatley A. Danish sperm donors and the ethics of donation and selection.
Med Health Care and Philos 2017;21(2):227-238. (23) Svanberg AS, Sydsjö G, Bladh M, Lampic C. Attitudes about donor information differ greatly
between IVF couples using their own gametes and those receiving or donating oocytes or sperm. Journal of assisted reproduction and genetics
2016;33(6):703-710. (24) Thijssen A, Provoost V, Vandormael E, Dhont N, Pennings G, Ombelet W. Motivations and attitudes of candidate sperm
donors in Belgium. Fertility and Sterility 2017;108(3):539-547. (25) Shukla U, Deval B, Jansa Perez M, Hamoda H, Savvas M, Narvekar N. Sperm
donor recruitment, attitudes and provider practices—5 years after the removal of donor anonymity. Human Reproduction 2013;28(3):676-682. (26)
Mahieu F, Decleer W, Osmanagaoglu K, Provoost V. Anonymous sperm donors’ attitude towards donation and the release of identifying
information. J Assist Reprod Genet 2019;36(10):2007-2016. (27) Mohr S. Beyond motivation: on what it means to be a sperm donor in Denmark.
Anthropology & Medicine: Mediating Medical Technologies: Flows, Frictions and New Socialities 2014;21(2):162-173. (28) Kirkman M, Bourne K,
Fisher J, Johnson L, Hammarberg K. Gamete donors' expectations and experiences of contact with their donor offspring. Human reproduction
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(Oxford) 2014;29(4):731-738. (29) Kalampalikis N, Haas V, Fieulaine N, Doumergue M, Deschamps G. Giving or giving back: New psychosocial
insights from sperm donors in France. Psychology, Health & Medicine 2013;18(1):1-9. (30) Isaksson S, Sydsjö G, Skoog Svanberg A, Lampic C.
Preferences and needs regarding future contact with donation offspring among identity-release gamete donors: results from the Swedish Study on
Gamete Donation. Fertility and Sterility 2014;102(4):1160-1166. (31) Hertz R, Nelson MK, Kramer W. Sperm donors describe the experience of
contact with their donor-conceived offspring. Facts, views & vision in ObGyn 2015;7(2):91-100. (32) Hammarberg K, Johnson L, Bourne K, Fisher J,
Kirkman M. Proposed legislative change mandating retrospective release of identifying information: consultation with donors and Government
response. Human reproduction (Oxford) 2013;29(2):286-292. (33) Graham S, Freeman T, Jadva V. A comparison of the characteristics, motivations,
preferences and expectations of men donating sperm online or through a sperm bank. Human Reproduction 2019;34(11):2208-2218. (34) Bolt S,
Postema D, van der Heij A, B.M. Maas AJ. Anonymous Dutch sperm donors releasing their identity. Human fertility (Cambridge, England) 2019:1-7.
(35) Cohen G, Coan T, Ottey M, Boyd C. Sperm donor anonymity and compensation: an experiment with American sperm donors. Journal of law and
the biosciences 2016;3(3):468-488. (36) Freeman T, Jadva V, Tranfield E, Golombok S. Online sperm donation: a survey of the demographic
characteristics, motivations, preferences and experiences of sperm donors on a connection website. Human Reproduction 2016;31(9):2082-2089.
(37) Bossema ER, Janssens PMW, Treucker RGL, Landwehr F, van Duinen K, Nap AW, et al. An inventory of reasons for sperm donation in formal
versus informal settings. Human Fertility 2014 Mar;17(1):21-27. (38) Blyth E, Crawshaw M, Frith L, van den Akker O. Gamete donors' reasons for,
and expectations and experiences of, registration with a voluntary donor linking register. Human Fertility 2017 Oct 2,;20(4):268-278. (39) Bay, Bjørn,
M.D., Ph.D, Larsen PB, M.L.S, Kesmodel, Ulrik Schiøler, M.D., Ph.D, Ingerslev, Hans Jakob, M.D., D.M.Sc. Danish sperm donors across three decades:
motivations and attitudes. Fertility and Sterility 2014;101(1):252-257.e1.
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Managing fertility in young patients with endometriosis -- how are we doing?
Maebh Horan, Louise Glover, Mary Wingfield
Merrion Fertility Clinic

Background/ Objectives The surgical management of patients with endometriosis is complex. Surgery can improve
fertilty in many instances but can be detrimental to ovarian reserve. Recent trends in reproductive medicine have
reflected a tendency to recommend assisted reproductive treatments (ART) rather than surgery in women hoping to
conceive. To date, there is no published research exploring the attitudes of health care professionals in Ireland
towards the management of women with infertility and endometriosis. We sought to explore the attitudes and
practices of healthcare professionals, working in obstetrics and gynaecology in Ireland, towards surgery, assisted
reproductive techniques and fertility preservation in women with endometriosis of reproductive age.
Methods We developed a scoping survey which was delivered via an online forum. Obstetrics and gynaecology
consultants and trainees were identified through the national professional and training body for Obstetrics and
Gynaecology in Ireland.
Results The response rate to our survey was 44%, almost 60% were consultants or senior registrars. Most respondants
(98%) take age and fertility desire into consideration when planning treatment, 71% always perform ultrasound prior
to operating, but <20% perform an AMH test, and only 20% discuss the impact on ovarian reserve routinely. Although
most (87%) reported counseling women with moderate to severe endometriosis to consider starting a family, only
27% discuss fertility preservation and only 5% routinely discuss egg freezing before complex surgery.
Conclusion This preliminary study shows that there is significant heterogeneity in the management of women with
severe endometriosis in Ireland. There is a low level of assessment of ovarian reserve and consideration of ART
procedures such as IVF and egg freezing. This too may be related to the lack of public funding for these services in
Ireland. Further studies are needed to try to define the characteristics of women with endometriosis who will benefit
most from fertility preservation.
P040

Ethnic and demographic variation in consenting for research in the context of fertility treatment
Rhean Rymella, Chris Morrisa, Mariano Mascarenhasb, Harish Bhandaric
a

University of Leeds; bGlasgow Centre for Reproductive Medicine; cLeeds Fertility

Background: A retrospective service evaluation was conducted in a tertiary reproductive medicine unit to assess
factors influencing the inclinations of individuals with fertility problems to consent for their information to be used for
research (non-contact research) and their willingness to be contacted for future research studies (contact research).
Methods: Self-reported data on ethnicity, country of birth, and United Kingdom postcode were obtained from the
Human Fertilisation and Embryology Authority registration forms of 18,384 patients undergoing intrauterine
insemination, in vitro fertilisation or gamete/embryo storage for fertility preservation between January 2010 and
September 2019. The postcode was used to assess socio-economic deprivation using the Index of Multiple Deprivation
(IMD). Patient data indicated that 24% were of non-white ethnicity, 32% had been born overseas and 46% resided in
more deprived areas (deprivation deciles 1 to 5). Binary logistic regression was performed to adjust for the
simultaneous impact of covariates.
Results: Non-white patients were significantly less likely to consent to research than white patients (contact research:
aOR 0.36, 95% CI 0.33 to 0.39; non-contact research: aOR 0.35, 95% CI 0.32 to 0.38), as were patients born overseas
(contact research: aOR 0.86, 95% CI 0.79 to 0.94; non-contact research: aOR 0.89, 95% CI 0.82 to 0.97), and those
living in more deprived areas (contact research: aOR 0.85, 95% CI 0.80 to 0.91; non-contact research: aOR 0.79, 95% CI
0.74 to 0.85).
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Conclusions: The findings of our study indicate that ethnicity, country of birth and socio-economic are independent
factors that significantly influence willingness of patients receiving fertility treatment to participate in research. This
could result in a skewed participant profile among future research subjects and limit the generalisability of findings.
Therefore, researchers should consider measures to increase uptake of research among minority ethnic, overseasborn and socially deprived participants.
P041

Lipidome signatures of higher BMI and systemic inflammation in pregnant African American women
Nadia Saadata, Todd A. Lydicb, Vasantha Padmanabhana, Christopher G. Engelandc, Dawn P. Misrab, Carmen
Giurgescud
a

University of Michigan; bMichigan State University; cPennsylvania State University; dUniversity of Central
Florida
Purpose/background/objectives: Obesity during pregnancy brings with it an increased risk for adverse birth
outcomes(1) but the mechanisms are not yet well understood. Maternal obesity is related to higher systemic
inflammation and dysregulation of lipid metabolism. Adipose tissues produce pro-inflammatory mediators, including
tumor necrosis factor-alpha (TNFα) and interleukin (IL)-6(2), in addition to synthesizing and storing fat. We
hypothesized that maternal BMI and inflammatory markers will be related to lipidomic profiles in pregnant African
American women.
Methods: Thirty-six women were recruited and plasma samples were collected between 9 to 25 weeks of gestation.
Plasma Inflammatory markers were measured and lipidomic profiles were determined by "shotgun" Orbitrap high
resolution/accurate mass spectrometry. The data were analyzed by multivariate analysis using SIMCA P+ software.
Results: The Orthogonal Projections to Latent Structures Discriminant Analysis (OPLS-DA) score plot showed good
separation of the pre-pregnancy BMI groups (i.e., BMI ≥ 25 and BMI <25) in terms of their lipidomic profiles. Higher
levels of lipid species diglyceride(DG) DG(40:5), phosphatidylcholine(PC) PC 16:0, PC(O-47:2), PC(Ox26:0),
triglyceride(TG) TG(49:1) TG(49:2), TG(55:6), TG(57:9), TG(64:7), and TG(66:9) were associated with the higher BMI
group, whereas PC(O-37:3), PC(Ox22:00), fatty acid(FA) FA23:3, FA23:4, phosphatidylethanolamine(PE) PE(20:0), and
PE(30:0) were associated with the lower BMI group. Concentration of lysophosphatidylcholine species PC(16:0), a
biomarker of cardiovascular disease, diabetes, and cancer(3-5) was found to be elevated in the higher compared to
the lower BMI group. Inflammatory markers such as TNFα;, IL-6, IL-8, IL-10, and C-reactive protein (CRP) were
positively correlated to lipidomic profiles. Interestingly, CRP was highly correlated to the lipidome, but this association
was independent of the BMI status in our cohort.
Conclusion: Maternal BMI and inflammatory markers are related to lipidomic profiles and detailed investigation of
these markers may lead to identification of the metabolic pathways associated with higher BMI and systemic
inflammation among pregnant African American women.
1. Rosenberg TJ, Garbers S, Chavkin W, Chiasson MA. Prepregnancy weight and adverse perinatal outcomes in an ethnically diverse population.
Obstet Gynecol. 2003;102(5 Pt 1):1022-7. 2. Makki K, Froguel P, Wolowczuk I. Adipose tissue in obesity-related inflammation and insulin resistance:
cells, cytokines, and chemokines. ISRN Inflamm. 2013;2013:139239. 3. Pechlaner R, Kiechl S, Mayr M. Potential and Caveats of Lipidomics for
Cardiovascular Disease. Circulation. 2016;134(21):1651-4. 4. He Q, Takizawa Y, Hayasaka T, Masaki N, Kusama Y, Su J, et al. Increased
phosphatidylcholine (16:0/16:0) in the folliculus lymphaticus of Warthin tumor. Anal Bioanal Chem. 2014;406(24):5815-25. 5. Kurabe N, Hayasaka T,
Ogawa M, Masaki N, Ide Y, Waki M, et al. Accumulated phosphatidylcholine (16:0/16:1) in human colorectal cancer; possible involvement of
LPCAT4. Cancer Sci. 2013;104(10):1295-302.

Covid-19 effects
P043

Fertility treatment delays during Covid-19: Profiles, feelings, and concerns of impacted patients
Shirin Khanjania, Zeynep Gurtinb, Philomena da Silvac, Carmel Dennehyc, Joyce Harperb, Ephia Yasmind
a

University College London Hospital; bEGA Institute for Women’s Health UCL; cUniversity College London
Hospitals NHS Trust; dUniversity College London Hospitals NHS Trust, Reproductive Medicine Unit
Purpose/background/objectives: The Covid-19 pandemic led to unpresented measures across the fertility industry.
Following ESHRE's (2020a) recommendations to adopt a precautionary approach, all European countries reported a
partial or complete halt of ART practices by early April 2020, with fertility clinics remaining closed for an average of
seven weeks (The ESHRE Covid-19 Working Group, 2020). The present study sought to explore patients' responses to
fertility clinic closures, to assess their emotional reactions, and to understand their concerns regarding both the
closure and the reopening of fertility clinics.
Methods: A mixed-methods, anonymous, online questionnaire, was live between 19 May to 30 June 2020. All patients
aged over 18 whose fertility treatment or investigations had been impacted by Covid-19 were eligible to take part. 709
people began the questionnaire and 501 completed it in the time available (70.7% completion rate).
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Results: Patients reported feeling 'powerless/helpless' (78.3%), 'frustrated' (59.3%), and 'anxious' (54.7%) in response
to fertility clinic closures. The majority were 'very concerned' about time passing and not knowing when they could
start treatment again (79.0%), and the length of waiting lists when clinics reopened (70.9%). While 76.8% of
respondents had some concerns around contracting Covid-19, 42.9% were 'not at all concerned' about undergoing IVF
treatment during a pandemic. Variables such as means of funding; previous treatment experience; and the presence
of children were correlated with significant intra-group differences in the types of concerns reported. The large
majority (72.7%) stated their eagerness to start treatment 'as soon as possible', with only 6.0% of respondents
wanting to wait due to concerns related to Covid-19.
Conclusions: Patients were highly frustrated by clinic closures. A large majority were keen to resume treatment as
soon as possible, despite some concerns, the details of which can usefully guide clinics to cater appropriate support
for all patients.
References: European Society for Human Reproduction and Embryology. 2020. Coronavirus Covid-19: ESHRE statement on pregnancy and
conception. 19 March 2020. The ESHRE Covid-19 Working Group. 2020. A picture of medically assisted reproduction activities during the COVID-19
pandemic in Europe. Human Reproduction Open. doi:10.1093/hropen/hoaa035

P044

Counselling, care, and communication: Patients' accounts of support needs and experiences during fertility
clinic closures due to Covid-19
Zeynep Gurtina, Philomena da Silvab, Ephia Yasminb, Shirin Khanjanib, Joyce Harpera, Carmel Dennehyb
a

UCL, EGA Institute for Women's Health; bUniversity College London Hospitals NHS Trust, Reproductive
Medicine Unit
Purpose/background/objectives The present study explores patients' accounts of fertility clinic closures and
treatment delays due to Covid-19, with a particular focus on their support needs and experiences, and their
assessment of clinics' handling of the situation.
Methods A mixed-methods, anonymous, online questionnaire, was live between 19 May to 30 June 2020. All patients
aged over 18 whose fertility treatment or investigations had been impacted by Covid-19 were eligible to take part. 709
people began the questionnaire and 501 completed it in the time available (70.7% completion rate).
Results Patients described fertility clinic closures as a particularly and intensely stressful time, with the majority
feeling that they were not provided adequate support. Only 29% of respondents felt their clinic put any support
mechanisms in place, including: counselling; virtual appointments; information webinars; virtual support groups; and
updates on clinic websites and social media pages. Respondents found counselling to be the most helpful in coping
with treatment delays, however some also noted that it could be hard or confusing to access, limited, and unavailable
when needed. Almost half (48%) of our respondents found their clinic's handling of the closures to be particularly
negative, with patients' complaints and criticisms centred around a perceived sense of inadequate care and the
difficulty of communication with clinics. Reporting on extensive qualitative, as well as quantitative data, we represent
patients' own words and perspectives regarding what mattered to them and what types of support they most desired
during this difficult time.
Conclusions While most patients felt that clinic closures were unavoidable, and many supported the 'lockdown' to
reduce the spread of Covid-19, a large majority felt let down by their clinic. The insufficient provision of counselling,
perceived lack of care, and poor communication from clinics exacerbated patients' frustrations, anxieties and
uncertainties, creating an additional source of avoidable stress.
P045

Changing plans for a baby during the Covid-19 pandemic
Sarah Johnsona, Lesley Fosterb
a

SPD Development Company Ltd; bSPD Swiss Precision Diagnostics GmbH

Background Pregnancy is now often planned, with women taking many factors such as relationships, financial
situation and career into account. The covid-19 pandemic has brought a great deal of uncertainty to many women's
lives, so we sought to understand whether it had impacted their plans for a baby.
Methods The on-line survey tool Toluna was used to examine the pregnancy intentions of fertile women aged 18-44 in
USA (n=600), China (n=600) and UK (n=200).
Results Over half (53%) of women surveyed in China indicated that they were thinking of having a baby prior to the
pandemic; the proportion was lower for the US (41%) and UK (36%). In China, 69% of women who wanted a future
child have altered their plans due to Covid-19, with 19% accelerating their planning, 45% putting plans on holds and
5% deciding not to plan for a baby at all in the future. US figures were very similar, with 19% accelerating plans, 38%
delaying plans and 11% no longer planning at all. In the UK, 13% sought to accelerate plans, 40% delay plans and 8%
no longer plan to have a child. The main reasons for delaying plans, for all countries, were financial reasons, health
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concerns and uncertainty about the future. The reasons for accelerating plans were wishing to take advantage of time
they now have at home, concern over fertility due to age and having a suitable financial situation.
Conclusions The pandemic has had a pronounced effect on women's plans for a baby with around half of women
surveyed in UK, USA and China putting their plans on hold or deciding no longer to have a baby.
P046

Impact of the coronavirus pandemic on men experiencing infertility
Vidhya Balakumar, Sarah Martins da silva
NHS Tayside

Background: The suspension of fertility treatment due to the coronavirus pandemic affected both male and female
patients, however, research concerning its impact has primarily focused on women. The aim of this study was to
document views and experiences of men experiencing infertility during pandemic times.
Methods: A questionnaire was devised with ten questions pertaining to emotional wellbeing of men, their sex life,
safety concerns, willingness to undergo treatment and support from fertility services. This was completed by men
attending clinic, via telephone and online.
Results: 62 patients have completed the questionnaire to date. 53% (33/62) reported that their general wellbeing was
unaffected by the pandemic, but many (66%) found it harder to cope with infertility during this time. Most men (74%)
reported no change to their sex life during lockdown whilst 18% had less sex and 8% had more. 21% (13/62) men
shared worries about starting a family or become a dad again, siting concerns relating to their own or partner's safety,
the unknown safety of pregnancy or money worries. Nonetheless, 94% (58/62) would not postpone their treatment,
even if they knew that the pandemic would be over by next summer and 76% (47/62) do not want fertility services to
be suspended in the event of a second wave. 68% (42/62) feel safe to visit clinic for fertility treatment. A minority of
men have accessed counselling specifically due to the coronavirus pandemic, but most (84%) have felt supported.
Conclusion: These results confirm that men found it harder to cope with infertility during the covid-19 pandemic,
mainly due to uncertainties and delay in their treatment. However, majority of them feel safe to undergo treatment,
feel supported by our clinic and hope for no further disruption to infertility services in future.
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'The stop-start effect': Staff impact of Covid-19 on fertility services
Shreeya Tewary, Alka Prakash, Tulay Karasu
Cambridge University Hospitals

Background The COVID-19 pandemic significantly disrupted fertility treatment when all treatment was ceased in the
UK in March 2020. Staff have faced uncertainty and drastic changes in work patterns both through redeployment as
well as on the recommencement of fertility services. This single centre pilot study explores the experiences and
challenges faced by staff working during the COVID-19 pandemic.
Methods Data was collected from staff working at Cambridge IVF through a questionnaire and a virtual focus group.
Questionnaires were completely anonymously and included questions on guidelines, communication, personal
protective equipment (PPE) and staff wellbeing, rated on a Likert scale. The focus group was transcribed and analysed
qualitatively to derive themes.
Results Nineteen questionnaire responses were received from admin staff, specialist nurses, andrologists, theatre
nurses, managers and consultants. Only 33% of staff felt that new guidance and protocols were clear to follow; 75%
felt pressured with an increase in telephone enquiries; 74% felt that staff wellbeing had not been made a priority.
From the focus group, the five themes that emerged were: COVID-19 surge phase demand, mental load,
management-level goals, patient communication, and recovery phase uncertainties. Further subthemes included redeployment anxiety, planning issues for the recovery phase, and COVID-19 legacy, with concerns about whether
services would ever get back to normal.
Conclusions This study, particularly the qualitative themes emerging from the focus group, has highlighted the
significant issues involved in the interruption and resumption of fertility services (the stop-start effect) during the
pandemic. This will help plan services both for patients and staff during the on-going recovery phase and in the event
of another surge.
P048

The impact of the Covid-19 pandemic on fertility services: Did Covid-19 related delay to commence
treatment affect success rates in assisted reproductive technology?
Xulin Foo, Tomasz Lukaszewski, Neerujah Balachandren, Yeliz Atik, Bassel H. Al Wattar, Elizabeth Burt, Shirin
Khanjani, Melanie Davies, Dimitrios Mavrelos, Ephia Yasmin
University College London Hospitals NHS Foundation Trust

Introduction: Covid-19 related closures of fertility services caused anxiety among women about the effects of
treatment delays, especially in women with low ovarian reserve and increased reproductive age. (1) We implemented
a prioritisation system for service resumption. Women whose treatments were curtailed were prioritised. Age and
ovarian reserve were the two other key features of prioritisation.
Objectives: Primary: To evaluate the impact of fertility service cessation on patients' reproductive outcomes
Secondary: To evaluate the effectiveness of a screening, triaging and prioritisation plan in resuming services
Methods: We performed a pre-post intervention study to compare the reproductive outcomes of patients pre- and
post-Covid 19 lockdown (June-August 2020 vs Aug-Sept 2019). We divided the cohort of patients into two groups
(AMH<10pmol/L; AMH≥10pmol/L) for analysis. All patients met the ovarian reserve criteria set by CCGs. We analysed
data using descriptive statistics and compared group distributions using chi-squared test and one-way ANOVA.
Results: We performed a total of 68 fresh cycles. The median age of women was 36 years (range 23-41 years). 57% of
women receiving treatment had AMH<10pmol/L compared to 44% pre-lockdown (p=0.09). There was no significant
difference in the clinical pregnancy rates (48% post-lockdown vs 61% pre-lockdown, p=0.09). 3% of cycles were
cancelled due to poor response.
There was no significant difference in clinical pregnancy rates in women with AMH <10pmol/L (50% post-lockdown vs
60% pre-lockdown; p=0.2). When comparing women aged >37 years, the clinical pregnancy rates remained unchanged
(40% post-lockdown vs 41% pre-lockdown; p=1.0). The miscarriage rate was unchanged (13% vs 11%; p=0.8). There
were two biochemical pregnancies post-lockdown but none pre-lockdown (p=0.0006).
Conclusions: A strategic forward plan of screening, triaging and prioritisation enabled us to successfully restore our
fertility services and attenuate its impact on patients' reproductive outcomes. Despite a larger proportion of
anticipated low responders, our data showed no significant differences in reproductive outcomes pre- and post-Covid
19 lockdown.
1. Phillip A Romanski, Pietro Bortoletto, Zev Rosenwaks, Glenn L Schattman, Delay in IVF treatment up to 180 days does not affect pregnancy
outcomes in women with diminished ovarian reserve. Human Reproduction, Volume 35, Issue 7, July 2020, Pages 1630-1636.
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The Covid-19 pandemic and its impact on gamete and embryo exports in an NHS clinic
Kavita Adams, Bonnie Collins, Luca Sabatini
Barts Health Centre for Reproductive Medicine

Purpose: To evaluate the impact of reduced clinical activity caused by the Covid-19 pandemic on gamete and embryo
exports.
Methods: The number of exports initiated during the first six months of 2020 was audited. Samples were subdivided
into imported or exported, NHS or Private clinics and sample type moved; the reason for exporting samples was also
recorded. Data was compared to requests received annually from 2018-2019.
Results: Projected annual export requests will be significantly higher in 2020 compared to requests in preceding years;
(62, 22 and 34 for years 2020, 2019 and 2018 respectively) P<0.01. The projected number of exports in 2020 will be
222% higher than those in 2019 and 93% higher than 2018 (58, 18 and 30 for years 2020, 2019 and 2018 respectively)
P<0.01. The majority of samples exported in 2020 were frozen embryos to private clinics. Of the 23 exports in the first
six months of 2020, 73.9% (17/23) were initiated during our shut down period (Apr -- Jun 2020); the majority to
private clinics within 2 miles - 64.7% (11/17). 64.7% (11/17) of patients stated their reason for moving their samples
was to expedite their treatment as a result of the long waiting list for frozen embryo transfer (FET) cycles.
Conclusions: Shut-down due to Covid-19 and reduced clinical activity owing to implementation of new policies in the
re-start period caused a backlog of FET cycles. This resulted in an increased waiting list and requests from NHS
patients to export their samples to private clinics to expedite their treatment. These results, if similar in other NHS
providers, may indicate slower adaptation to the needs of patients of NHS clinics compared to private providers. A
prospective audit will ascertain whether as clinical activity increases the incidence of exports decreases, to previously
observed levels.
P050

Establishing holistic fertility service in secondary care - is there a need, especially in the era of Covid-19
pandemic
Triada Doulgerakia, Devasree Mitrab, Himanshu Borasea
a

West Hertfordshire Hospitals NHS Trust; bEast and North Hertfordshire NHS Trust

Background: Infertility tends to provoke many issues of an emotional nature for the couple, specially the anxiety for
the treatment delay due to Covid 19 pandemic which might have impact on the success of IVF and the eligibility
criteria for NHS -funded IVF for specific women.
Objectives: 1. To assess patient experience in secondary care 2. To assess impact of Covid 19 pandemic in the IVF
referral and treatment services 3. To establish the need for holistic IVF service in secondary care
Methods: This is a retrospective study where patients were referred for IVF services from October 2019 to April 2020
(6months). The patient details were obtained from electronic database and contacted over phone. With verbal
consent, a structured questionnaire was filled out and the data was analysed by simple statistical methods.
Results: 58 couples were referred for IVF services, out of them 45 participated. Patient satisfaction in secondary care
scaled from 1-5 and 36/45 (80%) rated as 4 to 5. 34/45 (75%) women had started or completed their treatment but
11/45 (25%) were still waiting to be referred or to resume treatment. When asked about the accessibility and
convenience of the services in IVF unit, 32/45 (71%) mentioned they were satisfied but 4/32 (12%) mentioned the cost
of travel was high. 34/45 (75%) agreed on a local holistic IVF service and 9/45 (20%) were unsure.
Conclusion: The responses show that even though the IVF services were satisfactory, there has been a wait in the
current times for the initiation or resumption of the treatment, which has an emotional impact on the couple. It also
shows the willingness of the couple to have services locally, which would potentially be more economical for the
couple. The cost effectiveness of the Trust for in-house IVF services also need to be analysed.
P051

Home testing for timing of natural frozen embryo transfer (nFET) procedures; A solution for reducing clinic
visits during Covid-19
William Ledgera, Sarah Weddellb, Pru Sweetena, Eleanor Summervillea, Sarah Johnsonb
a

University of New South Wales; bSPD Development Company Ltd

Background: nFET is an increasingly popular procedure and requires timing to natural ovulation; a process requiring
an average of 4.35 clinic visits. We sought to determine whether timing of nFET using home ovulation tests (OT) is a
viable alternative for minimisation of Covid-19 exposure risk.
Methods: Prospective study of 46 women aged 24-45 undergoing standard nFET at IVF Australia, Bondi Junction.
Regular clinic visits were completed in parallel with home cycle monitoring of urinary estrogen and luteinising
hormone (LH) using the Clearblue Advanced Digital Ovulation Test. Clinic ovulation and OT predicted days were
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compared. A qualitative questionnaire was used to capture women's treatment experience, opinions and the
perceived advantages and disadvantages of each method. Trial registration number: NCT03156374.
Results: Pregnancy rate was 46% for the 37 women who underwent FET. Clinic ovulation day was defined for 36
women, and of these, 34 used OTs. The OT indicated Peak fertility in 29 women; 5 women stopped testing before
likely day of Peak fertility as transfer day was scheduled. Mean time to ovulation from Peak fertility was 0.8 days. High
fertility was detected by 29 volunteers and occurred on average 4.1 days prior to ovulation. All volunteers gained
warning of ovulation using the OTs, with the average prediction time of 1.2 days. Women reported the main
advantage of home ovulation testing was convenience (82%). The main reported disadvantage was having to
remember to test each day (60%). 45% of women in this study preferred home testing compared to regular clinic
appointments.
Conclusions: Home cycle monitoring using a dual-hormone ovulation tests is a viable alternative for nFET that can
minimise exposure to Covid-19. It was found to be an effective and more convenient method for timing nFET
procedures, which we now regularly use in our clinics to reduce risk during the pandemic.
P053

"I felt hopeless and depressed that my age was against me": the impact of clinic closures on UK fertility
patients during the Covid-19 pandemic
Olivia Marshall
BPAS

Background: Due to the Covid-19 pandemic, UK fertility clinics were closed between March-May 2020. Little is known
of the impact of the closures on fertility patients.
Methods: A survey was built using SurveyMonkey and advertised on social media. Current fertility patients were
asked about the impact of the closures, and to retrospectively self-assess their emotional state both during the
closure period and after the HFEA's announcement in May 2020 that clinics could apply to re-open.
Results: 76 responses submitted between July-October 2020 were suitable for inclusion. 59% (n=45) said the closure
of fertility clinics had a large impact on their emotional wellbeing, while only 4% (n=3) said it had no impact. During
the closure period, respondents reported feeling worried (n=57), upset (n=56), tense (n=41), nervous (n=34),
frightened (n=25) and confused (n=22). 47% (n=36) reported bad or very bad sleep during that period. After the
announcement that clinics could re-open, each of these negative emotions was reported less frequently. At the time
of survey completion, 47% of respondents (n=36) had resumed their treatment. 76% (n=58) agreed or strongly agreed
the pandemic had delayed their treatment. 38% (n=29) were concerned about age limits for NHS-funded treatment.
79% (n=60) agreed or strongly agreed with policy measures implemented in Scotland to "stop the clock" for fertility
patients.
Conclusions: Fertility clinic closures had a large impact on the emotional wellbeing of patients, which was only
partially relieved by the HFEA's announcement in May that clinics could apply to re-open. Patients view the pandemic
as a source of delay to their treatment, and favour the implementation of policy measures to "stop the clock" to
ensure they remain eligible for NHS-funded care.
P054

A case of vaginal delivery with asymptomatic COVID-19-positive pregnant woman in tertiary obstetrical
centre: Clinical features, safety, and future directions
Kiichiro Furuyaa, Yuki Takemotob, Hiroki Kurahashib, Harue Hayashidab, Sho Fujiwarab, Saya Yamashitab,
Yangsil Changb, Hiroaki Tsubouchib, Kayoko Shikadob, Kazuhide Ogitab
a

School of Biosciences, University of Nottingham / Department of Obstetrics and Gynaecology, Rinku General
Medical Centre; bDepartment of Obstetrics and Gynaecology, Rinku General Medical Centre
Background: The novel coronavirus termed SARS-CoV-2 (COVID-19) is a life-threatening public health issue. Currently,
many maternity institutions have been searching for appropriate management of labour on COVID-19-positive
women. According to articles from China and other countries, elective caesarean section has been performed as a
standard delivery for reducing risks of secondary infection on COVID-19-positive patients. (1-2) In Japan,
asymptomatic COVID-19-positive patients have been increasing after first wave of pandemic. However, from the
obstetrical point of view, there is no reason why elective caesarean section must be performed for asymptomatic
COVID-19 maternity. Our medical centre attempted vaginal delivery on COVID-19-infected pregnant women in
collaboration with the new-born intensive care unit (NICU), department of infection, and emergency care room (ER),
and found novel clinical findings.
Cases: We show a case of asymptomatic COVID-19 positive woman who had vaginal delivery without complications.
Patient was multiparity, transferred from health care centre to diagnose COVID-19 due to close contact with COVID-19
infected husband at term pregnancy. COVID-19 antigen/PCR examinations were positive. Patient felt spontaneous
uterine contraction after her admission. Consequently, her delivery proceeded rapidly by frequent uterine contraction
representing as spontaneous tachysystole. Finally, she delivered vaginally without complication. Based on previous
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reports and World Health Organization's guidelines for COVID-19, maternity and neonate were isolated on
postpartum.
Results: During vaginal delivery in COVID-19 patient, excessive uterine contraction during labour was found. This
phenomenon was occurred parallelly with potent inflammatory factors leading from COVID-19 infection. Though
COVID-19 positive in maternal throat swab, no COVID-19 in milk, vaginal discharges, swab from placenta and umbilical
cord were found on postpartum. Neonatal COVID-19 testing was negative on postpartum.
Conclusion From our results, encouragement of breastfeeding, self-infant care, and parenting just after delivery
appears to be safe and possible with standard precautions. Spontaneous excessive uterine contraction can be
considerable in delivery.
(1) Chen et al. Lancet 2020; 395: 809-815. (2) Royal College of Obstetricians and Gynaecologists. Coronavirus (COVID-19) Infection in Pregnancy Information for Healthcare Professionals. UK: ROCG; 2020.

P055

A review of spontaneous pregnancies and patient behaviour during the first wave of SARS-CoV-2
Laurentina Schaler, Maebh Horan, Mary Wingfield
Merrion Fertility Clinic/National Maternity Hospital

Background On February 1st 2020, Europe documented its first three cases of SARS-CoV-2 (1). Infertility treatments
were temporarily suspended on the advice of The American Society of Reproductive Medicine and The European
Society of Human Reproduction and Embryology (2). Across Europe artificial reproductive treatments were paused for
a mean of 7 weeks (3). Our Clinic closed for assisted reproductive treatments on March 20th 2020 and reopened for
limited services on May 11th 2020. Remote consultations continued during this period. Objective The objective of this
study was to compare all spontaneous pregnancies during the above period to the corresponding period in 2019 and
observe behaviour and attitudes with regard to artificial reproductive and spontaneous pregnancies.
Methods A retrospective review was carried out on activity within the Clinic. Data was collected using a standardised
pro forma.
Results In total 209 referrals were received between March-May 2020 compared to 358 during the same period in
2019. 420 consults were carried out versus 592 in 2019. When reproductive treatments ceased, 37 spontaneous
pregnancies with estimated conception dates between March 16th-May 25th were reported, increased from 2019
(n=17). Of these spontaneous pregnancies, the mean age was 35.8yrs (24-42yrs). The mean BMI was 23.6 (19-33) and
AMH 18.6 pmol/l (0.2-67.5). 30% (n=11) were healthcare workers. 40.5% (n=15) occurred in patients whose treatment
cycles were cancelled due to SARS-CoV-2.
Conclusion Fertility services were scaled back in line with international guidelines. Spontaneous pregnancies were
increased compared to the previous year, however referrals and consultations decreased. This indicates that concerns
of pregnancies associated with SARS-CoV-2 may not be as resonant amongst the infertility population but that there
was a reluctance to engage with medical services. We must also consider if extended periods of lockdown along with
recalibration to life and its demands contribute to an increase in spontaneous pregnancies.
1. Spiteri G, Fielding J, Diercke M, Campese C, Enouf V, Gaymard A, Bella A, Sognamiglio P, Moros MJ, Riutort AN, Demina YV. First cases of
coronavirus disease 2019 (COVID-19) in the WHO European Region, 24 January to 21 February 2020. Eurosurveillance. 2020 Mar 5;25(9):2000178.
2. Veiga A, Gianaroli L, Ory S, Horton M, Feinberg E, Penzias A. Assisted reproduction and COVID-19: A joint statement of ASRM, ESHRE and IFFS∗.
Fertility and sterility. 2020 Sep 1;114(3):484-5. 3. Vermeulen N, Ata B, Gianaroli L, Lundin K, Mocanu E, Rautakallio-Hokkanen S, Tapanainen JS,
Veiga A. A picture of medically assisted reproduction activities during the COVID-19 pandemic in Europe. Human reproduction open.
2020;2020(3):hoaa035.
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"I trust the healthcare professional most": Exploring fertility knowledge among healthcare professional
and lay population groups
Bola Gracea, Jill Shaweb, Sarah Johnsonc, Judith Stephensona
a

University College London; bThe University of Plymouth; cSPD

Background Health policies have highlighted the importance of optimising reproductive health through better
knowledge. Recently, there has been a concerted effort to improve fertility awareness. This study aimed to assess
current patterns of fertility knowledge, attitudes and practices; and identify specific improvement opportunities.
Fertility knowledge of lay men and women and HCPs was assessed using the same test instrument, providing a new
and unique perspective.
Methods Mixed method research was conducted using a UK wide cross-sectional survey and semi-structed interviews.
Results were obtained from 1,082 survey respondents: 347 HCPs, 332 men, and 413 women, 115 of whom were trying
to conceive. Survey participants were recruited nationwide via online newspaper and social media adverts. 35
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interviewees were purposively sampled to cover the reproductive age, varying ethnic and educational backgrounds.
Favourable ethical opinion was given by University College London REC.
Results Survey questions covered the following areas: demographics, basic definitions, male and female reproductive
biology, age-related fertility decline and conception. The proportion of HCPs correctly answering the survey
knowledge questions was 47.0%(95% CI= 41.6%,52.4%) compared to 47.3% for women(95% CI= 41.0%,52.2%);
50.9%(95% CI= 40.1%, 61.0%) for Women trying to conceive sub group; and 36.3% (95% CI= 30.8%,41.6%) for men.
Chi-squared test confirmed statistically significant difference. 98.8% of HCPs stated that they provide fertility advice in
their role. HCPs were ranked as the most trusted source, but did not appear to have better knowledge than the lay
population. There were inconsistencies among HCPs regarding where responsibility lies for providing the right
information.
Conclusions School education remains a consistent source of information but does not adequately cover fertility
education. In addition to websites based on robust scientific evidence and centres specialising in sexual education; as
an important source, there remains an important need for additional training for primary HCPs on fertility and
reproductive health.
P057

Worries and concerns of patients before starting fertility treatment: A multi-centre survey
Andreia De Oliveira Trigoa, Alpesh Doshib, Natalia Szlarbc, Luciano Nardod, Elias Tsakose, Elza Fazlyevaf
a

Enhanced Fertility Ltd; bIVF London; cIVF Spain; dRHG; eEmbryoClinic; fEKO Women's Health

Study objective To assess patients worries and concerns, and their ability to cope with stress and emotions before
starting fertility treatment.
Study Design, Size, Duration Five clinics providing adequate emotional support to fertility patients decided to
investigate their patients worries and concerns ahead of fertility treatment. A quantitative questionnaire was applied
to patients due to start fertility treatment. A total of 36 patients answered the survey, between 9th October 2019 and
9th July 2020.
Materials and Methods Patients answered an online survey. Data was collected electronically, anonymised, and kept
confidential. The research team performed descriptive statistical analysis of data collected.
Results Thirty-six patients took part into the survey, from age groups: 14% [20-25], 22% [26-30], 45% [31-37], 11% [3840], and 8% [41-45]. About a third of patients was British, a third was Russian, 23% was Greek and the remainder were
from Italy, Montenegro, Hungary and Africa. Fifty percent of patients had been trying to conceive for more than 2
years.
Forty-seven percent of patients rated their ability to cope with stress and emotions to be 'poor' or 'very poor', whilst
25% reported it wasn't 'neither good nor bad', and only 10% reported it to be 'good'.
Patients are mostly concerned or worried about their uncertain reproductive future and stress at work/outside home;
followed by financial problems, their health and their weight/how they look. The majority of patients (80%) reported
the support they had been getting whilst trying to conceive as 'very good' or 'good'.
Conclusions Patients are mostly concerned about the uncertainty of their reproductive future and stress at
work/outside home. Despite perceiving support as adequate, patients still reported low ability to cope with stress and
emotions. Confounding factors, such as coronavirus, may have contributed to these concerns.
I. Alamo A, Condorelli RA, Mongioì LM et al (2019) J Clin Med. Environment and Male Fertility: Effects of Benzo-α-Pyrene and Resveratrol on Human
Sperm Function In Vitro Apr 25;8(4). pii: E561. Available at: https://www.ncbi.nlm.nih.gov/pubmed/31027257 [Accessed 29 June 2019]
II. Gootjes DV, van Dijk MR, Koster MP et al (2019) JMIR Mhealth Uhealth. Apr 11;7(4):e11664 Neighborhood Deprivation and the Effectiveness of
Mobile Health Coaching to Improve Periconceptional Nutrition and Lifestyle in Women: Survey in a Large Urban Municipality in the Netherlands
Available at: https://www.ncbi.nlm.nih.gov/pubmed/30973345 [Accessed 29 June 2019]
III. Grieger JA, Grzeskowiak LE, Bianco-Miotto T et al (2018) Hum Reprod. Jun 1;33(6):1063-1070 Pre-pregnancy fast food and fruit intake is
associated with time to pregnancy Available at: httpshttps://www.ncbi.nlm.nih.gov/pubmed/29733398 [Accessed 29 June 2019]
IV. Matuszczak E, Komarowska MD, Debek W et al, (2019) Int J Endocrinol. The Impact of Bisphenol A on Fertility, Reproductive System, and
Development: A Review of the Literature Apr 10;2019:4068717 Available at: https://www.ncbi.nlm.nih.gov/pubmed/31093279 [Accessed 29 June
2019]
V. Moslehi N, Shab-Bidar S, Ramezani Tehrani F (2018) Menopause. Sep;25(9):1046-1055 Is ovarian reserve associated with body mass index and
obesity in reproductive aged women? A meta-analysis Available at: https://www.ncbi.nlm.nih.gov/pubmed/29738413 [Accessed 29 June 2019]
VI. Ricci E, Bravi F, Noli S et al (2019) Andrology. Mediterranean diet and the risk of poor semen quality: cross-sectional analysis of men referring to
an Italian Fertility Clinic Mar;7(2):156-162. Available at: https://www.ncbi.nlm.nih.gov/pubmed/30663272 [Accessed 29 June 2019]
VII. Sermondade N, Huberlant S, Bourhis-Lefebvre V et al (2019) Hum Reprod Update. Jul 1;25(4):439-451 Female obesity is negatively associated
with live birth rate following IVF: a systematic review and meta-analysis Available at: https://www.ncbi.nlm.nih.gov/pubmed/30941397 [Accessed
29 June 2019]
VIII. T Gerrits, W Ombeet F van Balen (2012) Facts, Views & Vision: Issues in Obstetrics, Gynaecology and Reproductive Health. "Biomedical
infertility care in poor resource countries Barriers, Access and Ethics" Available at: http://www.fvvo.be/monographs/biomedical-infertility-care-inpoor-resource-countries-barriers-access-and-ethics/ [Accessed 29 June 2019]
IX. Van Dijk MR, Huijgen NA, Willemsen SP et al (2016) JMIR Mhealth Uhealth. May 27;4(2):e53 Impact of an mHealth Platform for Pregnancy on
Nutrition and Lifestyle of the Reproductive Population: A Survey Available at: https://www.ncbi.nlm.nih.gov/pubmed/27234926 [Accessed 29 June
2019]
X. van Dijk MR1, Koster MPH1, Willemsen SP et al (2017) Reprod Biomed Online. Oct;35(4):453-460. Healthy preconception nutrition and lifestyle
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using personalized mobile health coaching is associated with enhanced pregnancy chance. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/28688924 [Accessed 29 June 2019]
XI. WHO, "Infertility" Available at: https://www.who.int/reproductivehealth/topics/infertility/keyissues/en/ [Accessed 29 June 2019]
XII. WHO, "Infertility is a global public health issue" Available at: https://www.who.int/reproductivehealth/topics/infertility/perspective/en/
[Accessed 29 June 2019]
XIII. HFEA, 2018 "Fertility Treatment 2014-2016: Trends and Figures" Available at: https://www.hfea.gov.uk/media/2563/hfea-fertility-trends-andfigures-2017-v2.pdf [Accessed 29 June 2019]

Fertility preservation
P058

Long-term follow up to assess criteria for fertility preservation in young women and girls with cancer
Ruth Howiea, Kathleen Duffinb, Tom Kelseyc, W Hamish B Wallacea, Richard A Andersonb
a

NHS Lothian; bUniversity of Edinburgh; cUniversity of St Andrews

Background Most young women and girls treated for cancer will retain fertility, but in some, treatment causes
premature ovarian insufficiency (POI) with fertility loss. It is essential to identify those at risk and consider fertility
preservation options. Ovarian tissue cryopreservation (OTC) has been offered since 1996 using specific criteria to
identify patients at high risk of POI. Long-term follow up of reproductive outcomes is necessary to validate and refine
these criteria.
Methods Reproductive status of all females (up to age 18 years) diagnosed with cancer in South East Scotland
between 1st January 1996 and 30th June 2012 was assessed using clinical records. Primary outcome was robust
evidence of POI.
Results Records of 321 of 407 patients aged 12 years or over were analysed. Mean age at diagnosis was 7.8 and at
analysis 24.2 years. Median duration of follow up was 10.3 years (range 0-24 years).
28 (8.7%) patients had been offered OTC as per the Edinburgh selection criteria.
Information on reproductive status was available for 206 (64%) patients. Information was unavailable for 109 patients,
and 6 were taking long-term hormonal contraception, precluding assessment.
Outcomes were available for 23 of the patients offered OTC; 7 (30%) had developed POI. In the 184 not offered OTC,
with known outcomes, 6 (3.3%) had POI (p= <0.0001). Five of whom required further treatment for disease relapse.
Conclusions This long-term follow up analysis demonstrates the low overall prevalence of POI after treatment for
childhood cancer. Whilst the Edinburgh selection criteria are shown to be a valid and accurate assessment tool to
identify those at risk at the time of diagnosis, the issue of disease relapse and subsequent gonadotoxic treatment
remains challenging.
The analysis also highlights gaps in recording gonadal function, which should be a standard part of long-term oncology
follow up.
P059

Fertility preservation in a transgender population: Getting the balance right
Susie Jacoba, Karen Meadowsa, Angela Pericleous-Smitha, Paul Carruthersb, Harish Bhandaria
a

Leeds Fertility; bLeeds Teaching Hospitals NHS Trust

Background: Fertility preservation (FP) should be offered to all transgender individuals before commencing genderaffirming treatment and/or sex reassignment surgery. Early accessible fertility education allows the individual to make
an informed decision about their views and/or desire for genetic parenthood, which may be negatively affected by
gender-affirming treatment.
Methods: Retrospective review of transgender patients' choices accessing FP in a tertiary fertility clinic over 30
months including FP uptake following regular education day for gender incongruent young people.
Results: Over 2-year period, 167 young people attended education day (average age 16 years; assigned male 52,
assigned female 115) prior to commencing hormonal transition. 11.3% assigned female opted to see a fertility clinician
here or locally (4 people stored oocytes, 6 considering it). 32.7% assigned male saw fertility clinician (5 people stored
sperm, 2 could not produce, 6 considering it). 61 patients were seen between November 2017 -- April 2020 by a
fertility specialist at this fertility clinic, of whom 45.9% were 18 years old or under. For those assigned male (35
people), 27 attended mandatory fertility counselling with 23 opting to store sperm (17 successfully stored, 3
azoospermia, 3 awaiting storage). For those assigned female (26 people), 16 patients attended counselling with 6
people storing oocytes and 1 returning when older. Overall storage rate following referral to clinic: natal females
28.5%; natal males 69%.
Conclusions: A clear divide exists for those who opt for FP between those assigned male or female at birth. We need
to ensure that any barriers for FP are eradicated including providing education that is relevant to those addressed,
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whilst ensuring a non-judgemental approach. Complexities of treatment and intimate processes may inhibit many, but
through education and welcoming environment, future fertility options and individual choice can be maintained.
P060

Do Long Acting Reversible Contraceptives need to be discontinued prior to fertility preservation and egg
donation -- results of a web-based survey of reproductive medicine specialists in UK
Mariano Mascarenhasa, Harish M Bhandarib, Melanie Daviesc
a

GCRM Fertility; bLeeds Fertility; cUniversity College Hospitals NHS Foundation Trust

Background: Long acting reversible contraceptives (LARC) includes intrauterine devices/systems (e.g. copper coil and
progestogen containing intra-uterine systems (IUS) such as Mirena IUS), subdermal progestogen implants (e.g.
nexplanon) and depot progestogen injections (Depo-Provera). As we anecdotally noted variation in opinion amongst
reproductive medicine specialists on whether LARC need to be discontinued prior to ovarian stimulation, we
conducted this survey.
Methods: An online survey was designed using Survey Monkey consisting of eight questions with the first two
questions having four options designed to elucidate the number of the egg freezing procedures undertaken at their
fertility clinic per year (less than 10, 10 to 20, more than 20 or unsure) and the rest of the questions (six out of eight)
have two options -- whether the clinician would advise removal of a LARC (copper coil, progestogen containing IUS
and progestogen implants) prior to egg freezing for egg donors and for fertility preservation. The responses have been
qualitatively described as follows.
Results: Forty-two responses were received in a period of three months (May to June 2020). Twenty-three (55%)
responders reported working in units conducting more than 20 egg donation cycles and 22 (52%) responders working
in more than 20 fertility preservation procedures per year. Removal of copper coil, progestogen IUS and progestogen
implant prior to egg donation was advised by 7% (n=3), 36% (n=14) and 52% (n=22) respectively of the responders.
Similar numbers of responders respectively advised removal of copper coil (12%, n=5), progestogen IUS (33%, n=14)
and progestogen implant (52%, n=22).
Conclusion: Our initial observation of wide variation in advice about removal of LARC for egg donors and for women
undergoing fertility preservation appears to be supported by this survey of reproductive medicine specialists. This calls
for an urgent need for evidence-based guidance to support uniform clinical practice.
P061

Improved preservation of ovarian morphology using a novel fixative that is also compatible with antigen
detection
Babatomisin Adenirana, Briet Bjarkadottirb, Ruth Appeltantb, Sheila Lanec, Suzannah Williamsb
a

Nuffield Department of Women's and Reproductive Health, University of Oxford; bNuffield Department of
Women’s and Reproductive Health, University of Oxford; cDepartment of Paediatric Oncology and
Haematology, Children's Oxford University Hospitals NHS Foundation Trust
Introduction: Components of ovarian tissue, notably oocytes, are particularly susceptible to fixative-induced
morphological changes, such as shrinkage, which can lead to data misrepresentation. Neutral buffered formalin (NBF)
results in tissue shrinkage in various tissues including ovaries. Bouin's fixation improves tissue morphology compared
to NBF but is often incompatible with analyses such as immunohistochemistry. Therefore, a fixative is needed that
better preserves tissue morphology whilst also enabling molecular and DNA analyses. The study aimed to compare
human, sheep and mouse ovarian tissue fixed with either a novel fixative, Form-Acetic (NBF with 5% acetic acid), NBF
or Bouin's by analysis of morphology and antigenicity.
Methods: Ovarian tissue from five patients, three juvenile sheep and fourteen 10-week old mice were obtained and
fixed in either NBF, Bouin's or Form-Acetic for 4-, 8-, or 24-h. Sections were stained with Haemotoxylin and Eosin
(H&E), Periodic acid-Schiff and Masson's trichrome to assess compatibility with the different fixatives. The percentage
of white space (artefact) was measured using H&E stained sections to assess morphological integrity. To determine if
Form-Acetic facilitated molecular analyses comparably to NBF, immunohistochemistry and the TUNEL assay were
performed.
Results: Form-Acetic improved ovarian tissue morphology with reduced artefact levels compared to NBF for all
species. Form-Acetic was comparable to Bouin's for sheep and mouse tissues and better for human. Form-Acetic, like
NBF, was compatible with all three histological stains and enabled the detection of AMH, FOXO3a, FoxL2, collagen IV
and laminin. Furthermore, Form-Acetic, unlike NBF, enabled detection of most proteins without the need for antigen
retrieval. Form-Acetic was equivalent to NBF for the detection of double-stranded DNA breaks using the TUNEL assay.
Conclusion: We demonstrate the superior preservative properties of Form-Acetic, which facilitates and, in some cases,
improves molecular analyses, thereby making it a highly valuable tool for studying ovarian tissue.
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Public awareness campaigns regarding ovarian cancer symptoms. Do they lead to earlier diagnoses?
Natasha Alford, David Cahill
Bristol Medical school

Background For ovarian cancer, the stage at diagnosis is one of the most important prognostic factors. Those with
early‐stage disease have a greater five-year survival than those with advanced cancer. However, most women present
to a doctor with advanced disease(1). Considering this relationship, there is an ongoing debate regarding whether
public awareness campaigns about ovarian cancer symptoms lead to earlier diagnoses
The intervention The Be Clear on Cancer (BCoC) regional campaign in England which focused on ovarian cancer
awareness was conducted from 10 February to 16 March 2014. The regional campaign utilised media to reach the
target audience (women 50+) with the principal message of "Feeling bloated, most days, for three weeks or more
could be a sign of ovarian cancer. Tell your doctor"(2).
Results Analysis of the campaign report showed an increase in the number of visits to GPs for bloating during the
campaign period but the biggest increase was seen in those aged under 50 years (222%, p<0.001). Despite this, the
number of ovarian cancer diagnoses that resulted from urgent GP referrals remained static (57 cases in the previous
year versus 63 in the campaign year). There were no sustained periods during the campaign in which the weekly
proportions of early-stage ovarian cancers that were diagnosed equalled or exceeded the annual median for earlystage diagnosis. Further, there were no significant differences in one-year survival for women aged 50+ and who were
diagnosed with ovarian cancer between the analysis period (March 2014 to May 2014) and the comparison period
(the months of 2014 before and after the campaign period)(2).
Conclusion Whilst educating the broad population about cancer symptoms is sensible and has merit, for ovarian
cancer, the results indicate that public awareness campaigns about symptoms do not lead to earlier diagnosis or
improved survival rates within the target population.
1. Ovarian cancer statistics | Cancer Research UK [Internet]. [cited 2020 Jun 24]. Available from: https://www.cancerresearchuk.org/healthprofessional/cancer-statistics/statistics-by-cancer-type/ovarian-cancer
2. Kehoe S. National Cancer Registration and Analysis Service Be Clear on Cancer: Regional Ovarian Cancer Awareness Campaign 2014 Final
evaluation results [Internet]. [cited 2020 Jun 19]. Available from:
http://www.ncin.org.uk/cancer_type_and_topic_specific_work/topic_specific_work/be_clear_on_cancer/
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Epigenetic modifications after female fertility preservation by cryopreservation (evidence and the
implication for whole ovary cryopreservation)
Adwoa Dadson, Juan Hernandez-Medrano, Walid Maalouf
University of Nottingham

Introduction Cryopreservation plays a major role in reproductive medicine, animal husbandry and conservation of
endangered species. And, in female fertility preservation, cryopreservation is commonly applied in oocyte, ovarian
tissue and embryo preservation. Despite the success of the procedure as shown in pregnancy and live birth, the
cryopreservation technique used in female fertility preservation is greatly impeded by the low success rates recorded
especially with immature oocytes. Additionally, there is little evidence available highlighting the effect of the
cryopreservation process on epigenetic mechanisms. The aim of this paper is therefore to identify and discuss studies
on epigenetic mechanisms and markers after cryopreservation of oocyte and ovarian tissue.
Method A scoping literature review was conducted. Firstly, we defined our research question to address the question,
Does cryopreservation of oocytes and ovarian tissue affect/ cause changes in the expression of epigenetic markers?
We did a Gray literature search as well as employing Scopus and PubMed using the following search terms,
(cryopreservation OR vitrification OR slow freezing OR control rate freezing) AND (epigenetics OR methylation OR
histone modification OR non coding RNA OR imprinting OR gene silencing) AND (embryo OR oocyte OR ovarian tissue
OR ovary). Secondly, we selected the literature, and finally we analysed and summarized the information.
Results Out of the total of 258 papers, 12 studied epigenetic modifications of oocytes and ovarian graft post thaw in
mice, bovine, human and pig. These markers included histone modification and DNA methylation. There was aberrant
changes observed in frozen/thawed oocytes for markers such as H3K9, H4K5, H4K12, DNMT and H19 methylation
(1,2). However, in ovarian tissue grafts, there was no aberrant changes observed.
Conclusion Evidently, cryopreservation induces some changes in histone modification, DNA methylation and noncoding RNA of oocytes. Further investigation will therefore vastly improve our understanding of the possible biological
implications.
1. L.-Y. Yan, J. Yan, J. Qiao, P.-L. Zhao, P. Liu, Effects of oocyte vitrification on histone modifications, Reprod. Fertil. Dev. 22 (2010) 920e925. 2. K.R.
Cheng, X.W. Fu, R.N. Zhang, G.X. Jia, Y.P. Hou, S.E. Zhu, Effect of oocyte vitrification on deoxyribonucleic acid methylation of H19, Peg3, and Snrpn
differentially methylated regions in mouse blastocysts, Fertil. Steril. 102 (2014) 1183e1190.
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Elective oocyte preservation; To freeze or not to freeze?
Katrina Nash
University of Birmingham

Background: The average maternal age at birth has been steadily increasing since 1975, as woman are delaying
pregnancy due to social reasons(1,2). Nevertheless, age is the most influential factor in female fertility, which begins to
decline after twenty(2). As a result, an increasing number of young women are choosing to freeze their oocytes in
order to postpone pregnancy whilst preserving fertility(2).
Methods: This review will discuss whether elective oocyte preservation is an effective and viable method of fertility
preservation for women in their twenties. A literature review and meta-analysis will be performed to evaluate the
effectiveness of oocyte vitrification. Factors affecting success rates will be considered to assess optimal freezing
practice. Furthermore, maternal and foetal risks, legal and ethical issues, and cost implications will be considered.
Results: Four high quality studies assessed effectiveness of oocyte preservation(3-7). A meta-analysis of these indicated
an overall odds ratio of 1.41 pregnancy rate per transfer for vitrification vs. fresh oocytes. Success rates were primarily
determined by the age and number of the oocytes upon freezing(6-10). There were no adverse neonatal outcomes
associated with oocyte preservation, though there was an increase in maternal risks(10-13). A large cost is required for
elective oocyte preservation (£6510-12,845), with a greater cost benefit seen at a later return to oocytes(14-17).
Unfortunately, ethical and legal considerations pose significant barriers, as the Human Fertilisation and Embryology of
Act of 1990 only allows gametes frozen for social reasons to be stored for ten years(18).
Conclusions: Research indicates oocyte vitrification is an effective and viable method to preserve fertility. However,
there are significant maternal risks, legal and ethical dilemmas, and a financial burden associated with oocyte freezing.
Thus, further research should be conducted to assess risks and cost benefit. Nonetheless, oocyte preservation may be
beneficial to some women and should not be disregarded.
1. Ons.gov.uk. Births by parents' characteristics in England and Wales [Internet]. 2017 [cited 2020 September 18]. Available from:
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/livebirths/bulletins/birthsbyparentscharacteristicsinenglanda
ndwales/2016
2. American Society for Reproductive Medicine. Optimizing natural fertility. Fertil Steril 2008. 90(3):S1-S6.
3. Cobo A, Diaz C. Clinical application of oocyte vitrification: a systematic review and meta-analysis of randomized controlled trials. Fertil Steril.
2011;96(2):277-285.
4. Rienzi L, Romano S, Albricci L, Maggiulli R, Capalbo A, Baroni E, et al. Embryo development of fresh 'versus' vitrified metaphase II oocytes after
ICSI: a prospective randomized sibling-oocyte study. Hum Reprod. 2009;25(1):66-73.
5. Wang A, Santistevan A, Hunter Cohn K, Copperman A, Nulsen J, Miller B, et al. Freeze-only versus fresh embryo transfer in a multicenter matched
cohort study: contribution of progesterone and maternal age to success rates. Fertil Steril. 2017;108(2):254-261.e4.
6. Braga D, Setti A, Figueira R, Azevedo M, Iaconelli A, Lo Turco E, et al. Freeze-all, oocyte vitrification, or fresh embryo transfer? Lessons from an
egg-sharing donation program. Fertil Steril. 2016;106(3):615-622.
7. Cil A, Bang H, Oktay K. Age-specific probability of live birth with oocyte cryopreservation: an individual patient data meta-analysis. Fertil and
Steril. 2013;100(2):492-499.e3.
8. Cobo A, Garrido N, Pellicer A, Remohí J. Six years' experience in ovum donation using vitrified oocytes: report of cumulative outcomes, impact of
storage time, and development of a predictive model for oocyte survival rate. Fertil Steril. 2015;104(6):1426-1434.e8.
9. Goldman R, Racowsky C, Farland L, Munné S, Ribustello L, Fox J. Predicting the likelihood of live birth for elective oocyte cryopreservation: a
counseling tool for physicians and patients. Hum Reprod. 2017;32(4):853-859.
10. Vaughan D, Leung A, Resetkova N, Ruthazer R, Penzias A, Sakkas D, et al. How many oocytes are optimal to achieve multiple live births with one
stimulation cycle? The one-and-done approach. Fertil Steril. 2017; 107(2):397-404.e3.
11. Luke B, Brown M. Elevated risks of pregnancy complications and adverse outcomes with increasing maternal age. Hum Reprod. 2007;
22(5):1264-1272.
12. Cobo A, Serra V, Garrido N, Olmo I, Pellicer A, Remohí J. Obstetric and perinatal outcome of babies born from vitrified oocytes. Fertil Steril.
2014;102(4):1006-1015.e4.
13. Noyes N, Porcu E, Borini A. Over 900 oocyte cryopreservation babies born with no apparent increase in congenital anomalies. Reprod BioMed
Online. 2009;18(6):769-776.
14. London Womens Clinic. How much is egg freezing? [Internet]. 2018 [cited 2018 February 16]. Available from:
https://www.londonwomensclinic.com/fertility-services/how-much-is-egg-freezing.htm
15.Thames Valley Fertility. Full pricelist [Internet]. 2017 [cited 2018 February 16]. Available from:
https://www.thamesvalleyfertility.co.uk/prices/full-pricelist/
16.Concept Fertility. Price List, Fertility Clinic London [Internet]. 2018 [cited 2018 February 15]. Available from:
https://www.conceptfertility.co.uk/price-list/
17. Mesen T, Mersereau J, Kane J, Steiner A. Optimal timing for elective egg freezing. Fertil Steril. 2015;103(6):1551-1556.e4.
18.Jackson E. 'Social' egg freezing and the UK's statutory storage time limits. J Med Ethics. 2016; 42(11):738-741.
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Influence of cryopreservation on the chromatin configuration of germinal vesicle stage oocytes and its
effect on meiotic competency
Shivi Balasubramaniyan, Adwoa Dadson, Juan Hernandez-Medrano, Walid Maalouf
University of Nottingham

Background: Cryopreservation remains the only choice of preserving fertility in women of reproductive age.
Preserving the oocyte at an immature stage also assures the long-term conservation of the genetic material. Despite
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GV-stage oocyte cryopreservation being used as a reproductive preservation strategy, little is known about the
nuclear dynamic changes induced by the process itself.
Objective: The objectives of this study were to evaluate the effect of cryopreservation on chromatin configuration of
GV-stage oocytes and its relationship to meiotic competency.
Methods: A mixed-methodology approach was employed which encompassed a systematic review complemented
with an analysis of the bank of images generated in our laboratory. For the former, a scoping review was conducted in
three electronic databases: PubMed, Scopus, and Google Scholar. A total of 1254 scientific records were analysed, of
which only eight studies were eligible for the final synthesis. The included studies were selected based on
experimental design and those reporting nuclear envelope changes, pattern of fluorescent intensity, chromatin
condensation, and meiotic competency. The secondary component used fluorescent stained fresh (n=260) and
cryopreserved GV-oocytes (n=155) generated as part of a previous experiment to assess different patterns of
chromatin configuration as described by Russo et al. (1).
Results: Four out of eight studies from the review revealed that majority of GV-stage oocytes exhibited a condensed
pattern of chromatin configuration on exposure to cryoprotectants. Similar findings were confirmed from our image
analysis. However, studies also observed the presence of decondensed chromatin fibres and abnormal condensation
patterns in cryopreserved oocytes. Additionally, we observed that cryopreservation negatively affected the meiotic
competency of cryopreserved GV-stage oocytes, with a concomitant alteration in the chromatin remodelling protein
expression at different developmental stages.
Conclusion: GV-stage oocytes chromatin configuration patterns are modified by the process of cryopreservation,
which may influence the oocyte maturation capacity and thereby the fertilisation potential.
1. Russo V, Martelli A, Berardinelli P, Di Giacinto O, Bernabò N, Fantasia D, et al. Modifications in chromatin morphology and organization during
sheep oogenesis. Microsc Res Tech [Internet]. 2007 Aug [cited 2020 Jul 13];70(8):733-44. Available from: http://doi.wiley.com/10.1002/jemt.20462
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MicroRNA as marker of oocyte quality following maturation and cryopreservation
Nadia Islama, Walid Maaloufb
a

North Manchester General Hospital; bUniversity of Nottingham

In vitro maturation avoids the need of ovarian stimulation with gonadotrophins to produce mature oocytes for
fertilisation. In vitro maturation of immature oocytes coupled with cryopreservation is a potential way to preserve
fertility. However, little is known about the effect of cryopreservation techniques on mature oocytes, which is
important in terms of determining post thaw quality of oocytes. Insulin-Transferrin-Selenium has been seen to play an
important role in case of in vitro oocyte maturation. MicroRNAs are small non-coding molecules made up of 18-25
nucleotides that negatively regulate their complementary mRNAs at post-transcriptional level. In this study we
investigated the expression pattern of microRNAs (24, 193b and 320A) in spent culture media supplemented with or
without Insulin-Transferrin-Selenium (post maturation and post vitrification). Oocytes were matured in media
supplemented with or without Insulin-Transferrin-Selenium. Following maturation, oocyte cumulus expansion was
measured, and viable oocytes were then vitrified and tested again for viability after warming. The changes in
expression pattern of microRNA in spent culture media supplemented with or without Insulin-Transferrin-Selenium
was investigated, both post- maturation and post- vitrification, and the differential expression was correlated with
cumulus expansion, oocyte maturation and oocyte viability. Oocytes matured in media supplemented with InsulinTransferrin-Selenium showed a significant increase in cumulus expansion and nuclear maturation, and viability
following vitrification (P<0.05). Relative expression of microRNA-24 and 193b was significantly lower (P<0.05) and
320A was significantly higher (P<0.05) in the media supplemented with Insulin-Transferrin-Selenium for all stages,
post- maturation and post- vitrification. Down-regulated microRNA- 24 and 193B and up-regulated 320A might be
associated with improved oocyte maturation, viability and cumulus expansion, which could be boosted by the
presence of Insulin-Transferrin-Selenium supplementation. These microRNAs can further be explored as markers of
quality following maturation and vitrification.
P067

'Double dosing' of FSH in stimulation days 1 and 2 in high responder patients increases oocyte yield
without increasing the risk of ovarian hyperstimulation syndrome or medication costs
Mariano Mascarenhas, Fiona Warrander, Elaine Grossart, Frances Roebuck, Marco Gaudoin, Jennifer Lyon,
Richard Fleming
GCRM Fertility
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Background: Serum FSH levels must breach a threshold of 8 IU/L to establish follicular recruitment1. A GnRHantagonist stimulation regimen minimises the risk of OHSS but also reduces egg yield when compared with a long
down-regulation protocol2. We aimed to determine if increasing the initial stimulation from once to twice daily for
two days would result in improved egg yields.
Methods: From January 2017 -- November 2018, all patients with AMH±30 pmol/L received Menopur 150 IU/day
(weight<80 Kg) or 225 IU/day (weight≥80 kg) and a GnRH-antagonist (Fyremadel) to suppress pituitary function. 91
patients received a single Menopur (Ferring, Switzerland) dose (Conventional group). 74 patients received a "double
dose" of Menopur (doses as above, 12 hours apart) on stimulation days 1 and 2 and single Menopur doses thereafter
("double dosing", DD-group). All patients received hCG as the trigger with the aim of fresh embryo transfer. However,
if the oestradiol was greater than 20,000 pmol/L, patients received a GnRH-agonist trigger and all suitable blastocysts
were vitrified. The baseline characteristics and outcomes were compared.
Results: There was no difference in the baseline characteristics (age, BMI and AMH). The DD-group had shorter
duration of stimulation (9.5±1.3 days vs. 11.3±2.6 days, p<0.0001), retrieved more oocytes (15.0±7.6 vs. 10.7±5.5,
p<0.0001) and more 2PN embryos (9.0±5.7 vs. 6.6±4.1, P<0.002) but were more likely to result in a "freeze-all" cycle
(27% vs. 10%, p=0.007). There was no difference in the mean total FSH dose (1642±375 vs. 1698±387), fertilisation
rates (60% and 62%) or rates of OHSS (5.3% vs. 6.6%). All OHSS cases occurred with hCG triggers.
Conclusion: "Freeze-all" strategies are increasingly being employed to minimise OHSS risk. A "double-dosing" regime
does not increase drug costs but increases the number of embryos and could help bridge the gap between maximising
egg yield whilst minimising OHSS risk.
Glasier A, Baird D and Hillier S. FSH and the control of follicular growth. Steroid Biochem 1989;32(1B):167-70. Nelson S, Yates R, Lyall H, Jamieson M,
Traynor I, Gaudoin M, Mitchell P, Ambrose P and Fleming R. Anti-Mullerian hormone-based approach to controlled ovarian stimulation for assisted
conception. Human Reproduction, 2009; 1 (1): 1-9

P068

Novel arrow-shaped tip dual-channel needle for the improvement of oocyte retrieval in in vitro fertilisation
Ektoras Georgioua, Radu Cimpeanub, Alfonso Castrejón-Pitac, Lee Limd, Manu Vatishc
a

Royal Berkshire Hospital; bUniversity of Warwick; cUniversity of Oxford; dOxford University Hospitals

Background It is widely accepted that oocyte yield is linked to live birth rates in IVF. Follicular flushing was introduced
in an attempt to improve oocyte yield. However, a recent Cochrane systematic review showed no improvement in
oocyte yield or live birth rate (LBR) with this intervention. We hypothesised that current instrumentation for follicular
flushing might be responsible and set out to design and validate a novel arrow-shaped tip dual-channel oocyte
retrieval needle.
Methods Using parametres reflective of real-life conditions, a computer model was set up for a typical existing dualchannel needle system and the novel needle. The novel needle was designed in such a way that the flushing fluid
would flow into the follicle at a 45-degree angle to the aspiration point. A flushing cycle was applied to model oocyte
retrieval in which the insertion point of the needle into the follicle was designated at the 12 o'clock position.
Simulations were ran in which the starting position of the oocyte varied from 1 to 6 o'clock. The same simulation set
was repeated using the novel needle also at the 12 o'clock position with all other variables kept constant.
Results Computer modelling demonstrated that using an existing needle leads to approximately a 66% oocyte yield.
This is because the flushing fluid does not reach oocytes near the needle entry point. Furthermore, oocytes were
crushed against the needle if positioned at the 1-2 o'clock position. Using the novel needle led to 100% oocyte
retrieval with complete mitigation of crushed oocytes. This is because the flushing media can reach the entire follicle.
Further, oocyte retrieval was achieved without subjecting collected oocytes to increased fluid velocities compared to
the existing system.
Conclusions Our novel needle has been shown to increase oocyte yield and, thus, may lead to a substantial
improvement in LBR.
P069

Oocyte competence: Determined or modifiable?
Emilia Fostera, Roy Najaa, Harita Ghevariaa, Joy Delhantya, Paul Serhalb, Srividya Seshadrib, Sioban Sen Guptaa,
Xavier Viñals Gonzaleza
a

Institute for Women's Health, University College London; bThe Centre for Reproductive and Genetic Health

Background: There is a limited understanding regarding the characteristics of the human oocyte, and the factors
underlying its ability to undergo maturation, fertilisation and development1. Previous research has allowed for a
concise characterisation of the complex features of the cytoplasm, specifically, the mitochondrial DNA (mtDNA)
content and the total protein content (TPC)2,3. Additional studies have identified external factors associated with
oocyte competence, including ovulation trigger4 and patients characteristics5,6. The aim of this study is to assess
whether patient characteristics, trigger type, or cytoplasmic components affect oocytes developmental competence.
Methods: For mtDNA quantification, 84 oocytes (59 GV, 15 MI and 10 MII) were analysed using the Q-PCR, MitoScore
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test (Igenomix, London); whilst 96 oocytes (37 GV, 31 MI and 28 MII) were analysed for TPC, quantified with the
Thermo Scientific™ Pierce™ Coomassie Assay. Performance of sibling mature oocytes was annotated to account for
maturation, intracytoplasmic sperm injection fertilisation and blastulation rates.
Results: Patient characteristics did not affect either mtDNA or TPC; however, the trigger used did influence mtDNA,
which was higher for hCG (175,120±164,130 (standard deviation)) compared to GnRHa (101,260±108,440). The mean
mtDNA copy number for poor and adequate maturation, fertilisation and blastocyst formation was not statistically
different. Mean TPC (μg/ml) was lower in the adequate groups of maturation and blastocyst formation compared to
poor competence cohorts (poor maturation: 7.75±3.93 vs adequate maturation (≥75%): 6.68±3.18; poor blastulation
(≤59%): 7.98±4 vs adequate blastulation (59%): 6.69±3.22).
Conclusions: Trigger type could influence mtDNA content; potentially by interfering with the oocyte's
microenvironment, altering the cytoplasmic content. Although mtDNA did not represent different oocyte
competence, TPC levels showed to be related. This study shows that oocyte quality could be related to cytoplasmic
content. Threshold levels for mtDNA and TPC ought to be further investigated with an increased cohort.
1. Brayboy LM, Wessel GM. The double-edged sword of the mammalian oocyte-advantages, drawbacks and approaches for basic and clinical
analysis at the single cell level. MHR: Basic science of reproductive medicine. 2016 Mar 1;22(3):200-7.
2. Barritt JA, Kokot M, Cohen J, Steuerwald N, Brenner CA. Quantification of human ooplasmic mitochondria. Reproductive biomedicine online.
2002 Jan 1;4(3):243-7.
3. Wang S, Kou Z, Jing Z, Zhang Y, Guo X, Dong M, Wilmut I, Gao S. Proteome of mouse oocytes at different developmental stages. Proceedings of
the National Academy of Sciences. 2010 Oct 12;107(41):17639-44.
4. Jones BP, Al-Chami A, Gonzalez X, Arshad F, Green J, Bracewell-Milnes T, Saso S, Smith R, Serhal P, Ben Nagi J. Is oocyte maturity influenced by
ovulation trigger type in oocyte donation cycles?. Human Fertility. 2019 Sep 30:1-7.
5. Cimadomo D, Fabozzi G, Vaiarelli A, Ubaldi N, Ubaldi FM, Rienzi L. Impact of maternal age on oocyte and embryo competence. Frontiers in
endocrinology. 2018 Jun 29;9:327.
6. Robker RL. Evidence that obesity alters the quality of oocytes and embryos. Pathophysiology. 2008 Aug 1;15(2):115-21.

P070

Hippo signalling regulates levels of dual specificity phosphatases in pre-ovulatory bovine granulosa cells
Lauriane Relav, Esdras Corrêa Dos Santos, Gustavo Zamberlam, Christopher Price
Centre de recherche en Reproduction et Fertilité - Université de Montreal

In female mammals, anovulation represents a major cause of infertility. It is well established that the LH surge induces
ovulation through the mitogen activated protein kinase (MAPK) pathway, and in response to LH, epidermal growth
factor (EGF)-like ligands AREG and EREG activate the EGR receptor (EGFR) which leads to a rapid phosphorylation of
MAPK3/1. The magnitude and duration of MAPK phosphorylation is regulated by dual-specificity phosphatases
(DUSPs). Other pathways modulate the preovulatory cascade, including the Hippo pathway (1). However, it is not clear
how these pathways regulate DUSP expression. Our hypothesis is that LH and Hippo signaling regulate DUSP
expression during ovulation. The aim of the present study was to determine the regulation of DUSP1 and DUSP6 in
bovine pre-ovulatory granulosa cells. We focused on DUSP1 and DUSP6, as DUSP1 is important for cumulus expansion
in cattle (2), and and we have previously shown that DUSP6 is regulated in sheep granulosa cells.
Using a bovine primary granulosa cell culture model, we first determined DUSP mRNA levels by RT-qPCR following
exposure to 100, 200 or 400ng/ml LH for 12h. Neither DUSP1nor DUSP6 mRNA abundance was regulated by this
hormone. We investigated the involvement of Hippo pathway by pre-treating cells (1h) with Hippo inhibitors
verteporfin (0,5 and 1µM) or Peptide-17 (25µM), before 6h stimulation with LH or its downstream effector EGF
(100ng/ml). Treatment with verteporfin significantly increased DUSP1 mRNA levels in the presence or absence of EGF,
and increased DUSP6 mRNA levels only in the presence of EGF. Treatment with Peptide-17 increased levels
of DUSP6 mRNA in the absence but not in the presence of LH.
We conclude that expression of DUSP1 and DUSP6 is regulated by the Hippo pathway in pre-ovulatory granulosa cells,
which suggests complex control of protein phosphorylation during this period.
1. Sun T, Diaz FJ. Ovulatory signals alter granulosa cell behavior through YAP1 signaling. Reprod Biol Endocrinol. 2019 Dec 28;17(1):113.
2. Fu X, Chen C, Li S, Han D, Wang Y, Yuan B, et al. Dual-specificity phosphatase 1 regulates cell cycle progression and apoptosis in cumulus cells by
affecting mitochondrial function, oxidative stress, and autophagy. American Journal of Physiology-Cell Physiology. 2019 Sep 18 ;317(6):C1183–93.
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Do Bisphenols alter oviduct epithelial nutrients' composition?
Vasiliki Papachristofia, Jeanette M Rotchellb, Paul J McKeegana, Roger G Sturmeya
a

Hull York Medical School, University of Hull; bDepartment of Biological and Marine Sciences,University of Hull

a. Purpose Bisphenol A (BPA) and S (BPS) are endocrine disruptor chemicals that have accumulated in the
environment and have been detected in a range of human bodily fluids(1--3). Additionally, BPA has been shown to
affect preimplantation embryo development in studies in vitro(4). Preimplantation development typically occurs in
the oviduct, which creates a fluid environment to support early development. However, the extent to which this
environment is sensitive to bisphenols is unknown. This study has used an in vitro preparation of oviduct epithelia to
examine if the composition of in vitro-derived oviduct fluid (ivDOF) is influenced by exposure to bisphenols.
b. Methods Cultured primary Bovine Oviduct Epithelial Cells (BOEC) were exposed to two doses of BPA (10µM

60

POSTER PRESENTATIONS
&10nM) and BPS (1µM &1nM), representing a 'high' and a 'physiological' value. Once confluent, BOECs were cultured
in an air-liquid interface from which cell-secreted ivDOF was isolated(5). ivDOF was collected after 24 and 48 hours
and the concentrations of 18 amino acids were determined by HPLC.
c. Results BPA (10µM, 10nM) significantly decreased concentrations of Arginine (3.74µM Vs 10.67µM p<0.0001,
5.87µM Vs 10.67µM, p=0.0054) and Lysine (2.73µM Vs 10.32µM p<0.0001, 5.73µM Vs 10.32µM, p=0.008) in ivDOF
compared to control, respectively. Alanine and Threonine concentration were significantly influenced by high dose
BPA. Furthermore, BPS at 1µM or 1nM significantly reduced levels of Arginine, Alanine, and Lysine. However, after 48
hours, no amino acid concentrations differed significantly from control group.
d. Conclusions Our findings have revealed that amino acid secretion by BOEC was modified by 24 hours exposure to
BPA or BPS, suggesting that the composition of the periconceptual environment may be influenced by bisphenols.
However, after 48 hours BPA and BPS did not appear to alter the amino acids transport by the oviduct epithelial
suggesting a 'buffering'-effect of the oviduct.
1. Wan Y, Xia W, Yang S, Pan X, He Z, Kannan K. Spatial distribution of bisphenol S in surface water and human serum from Yangtze River watershed,
China: Implications for exposure through drinking water. Chemosphere 2018 May 1 199:595-602. Available from:
https://www.sciencedirect.com/science/article/pii/S004565351830242X?via%3Dihub
2. Dualde P, Pardo O, F. Fernández S, Pastor A, Yusà V. Determination of four parabens and bisphenols A, F and S in human breast milk using
QuEChERS and liquid chromatography coupled to mass spectrometry. J Chromatogr B 2019 May 1 1114-1115:154-66. Available from:
https://www.sciencedirect.com/science/article/pii/S1570023218318452?via%3Dihub
3. Liu J, Li J, Wu Y, Zhao Y, Luo F, Li S, et al. Bisphenol A Metabolites and Bisphenol S in Paired Maternal and Cord Serum. Environ Sci Technol 2017
51. Available from: https://pubs.acs.org/doi/10.1021/acs.est.6b05718.
4. Choi BI, Harvey AJ, Green MP. Bisphenol A affects early bovine embryo development and metabolism that is negated by an oestrogen receptor
inhibitor. Sci Rep 2016 Sep 7 [cited 2018 Sep 24];6(1):29318. Available from: http://www.nature.com/articles/srep29318
5. Simintiras CA, Fröhlich T, Sathyapalan T, Arnold GJ, Ulbrich SE, Leese HJ, et al. Modelling aspects of oviduct fluid formation in vitro. Reproduction.
2017;153(1):23-33.
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Does the in utero sex ratio of a litter alter the ovarian reserve in female offspring in pigs?
Annika Geijer-Simpson, Tiago H C de Bem, Haidee Tinning, Ioannis Tsagakis, Irene Malo Estepa, Alysha Taylor,
Laura Hume, Lisa Collins, Niamh Forde
University of Leeds

Background Environmental stressors to which a foetus is exposed affect a range of physiological functions in offspring
post-natally. Such stressors can include super-physiological concentrations of steroid hormones (e.g. androgens and
oestrogens) in utero. This study aims to determine if the sex ratio of the in utero environment alters post-natal
reproductive potential of female offspring using a porcine model. We hypothesised that the in utero sex ratio of a
litter that an individual is gestated in will influence establishment of the ovarian reserve in the breeding gilt (Sus scrofa
domesticus).
Methods Reproductive tissues of pigs originating from predominantly female litters (>70% female, n=8), non-biased
litters (45-54.9% male:female, n=8), and male biased litters (<30% female, n=5) were collected at commercial
slaughter (95-115 kg). Ovaries were paraffin fixed for histological examination, they were then stained using
haematoxylin and eosin. Follicles were manually counted using QuPath, to identify numbers of four follicles stages;
primordial, pre-antral, early-antral, and antral follicles. Atretic follicles were also counted. Differences in numbers of
follicles at a given stage were determined using an independent samples t-test.
Results Levene's test showed equality of the dataset, F(1,4)=3.347, P=0.141. There was no effect in utero sex ratio on
age or weight of an individual at the time of sample collection (P <0.05). There was no significant difference in the
total number of follicles counted from non-biased (M=443.467) compared to female-biased (M=694.330) litters
(P>0.05). Follicle categories were similar between groups (Early-antral - 2% & 1%; Pre-antral - 9% & 8%; Primordial 79% & 81%; and Atretic - 10% & 10%) for non-biased and female-biased litters respectively.
Conclusion In conclusion, there was no observed difference in the ovarian reserve between gilts born from femalebiased or non-biased litters, further investigation into male-biased litters is being conducted.
P073

In vivo growth of Southern White Rhinoceros ovarian tissue after xenotransplantation
Ruth Appeltanta, Aleona Swegenb, Lottie G. Cansdaleb, Babatomisin V. Adeniranb, Briet D. Bjarkadottirb,
Thomas B. Hildebrandtc, Suzannah A. Williamsa
a

Nuffield Department of Women’s and Reproductive Health, University of Oxford, UK; bNuffield Department of
Women's and Reproductive Health, University of Oxford, UK; cLeibniz Institute for Zoo and Wildlife Research,
Berlin, Germany
Background The Northern White Rhinoceros is functionally extinct with only two females left in the world. Assisted
reproductive techniques are now the only option for saving the species. The ovary contains a reserve of thousands of
immature oocytes in primordial follicles. Establishing methods to grow and culture these oocytes in the lab would
vastly increase the chance of successful in vitro embryo production for endangered rhinoceros species.
Methods Cortical strips of Southern White Rhinoceros ovarian tissue were cryopreserved by slow freezing. After
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thawing, cortical strips were cut into pieces of 4x3x2 mm and transplanted subcutaneously into immunodeficient
mice. After one or three months of in vivo growth, transplants were retrieved for evaluation. The transplants were
fixed, embedded and sectioned. Macroscopical evaluation and haematoxylin-and-eosin stain (H&E) were performed
to investigate the viability and the structure of grafts post-transplantation.
Results In total ten grafts were transplanted and retrieved from six mice. Macroscopically the same 3D proportion of
the grafts was grossly maintained (4x3x2 mm) and neovascularization was observed. H&E revealed extracellular
matrix and living cells. These cells will be characterised using Masson's trichrome staining and immunohistochemistry
to detect markers of ovarian function including anti-Müllerian hormone and steroidogenic enzymes. Moreover, the
vitality of the ovarian strips after thawing was confirmed by in vitro culture.
Conclusions In this research, we were able to successfully xenotransplant Southern White Rhinoceros ovarian tissue
into immunodeficient mice resulting in a vascularised graft. Future studies will focus on follicular development in the
grafts and characterization of ovarian tissue as a whole. This achievement is a precious step forward in the direction of
saving the White Rhinoceros and this methodology of in vivo growth of primordial follicles can serve as a model for
other endangered species.
P074

Epoxiconazole and tebuconazole affect differently granulosa cell proliferation and steroidogenesis in
human granulosa cells of normal and polycystic ovaries
Joëlle DuPont, Alice Bongrani, Anthony Estienne, Loise SERRA, Christelle Rame, Fabrice Guerif, Pascal
Froment
INRAE

Triazoles are currently used worldwide as fungicides for grain, vegetable, and fruit production. Given its wide
spectrum of use, the increased application of this pesticide may represent a serious risk on human health. People may
be exposed to such substances by consuming contaminated plants. We tested the two most popular triazole active
principles, epoxiconazole and tebuconazole in human ovarian cells. The aim of this study was to investigate and
compare endocrine disrupting properties of epoxiconazole and tebuconazole in primary granulosa cells from women
with or without Polycystic Ovary Syndrome (PCOS). PCOS is a very common endocrinopathy affecting 6 to 13% of
women of reproductive age and one of the leading causes of female poor fertility. It was initially defined by at least
two of the three following features as defined by consensus conference in 2003: anovulation, clinical and/or
biochemical hyperandrogenism and polycystic ovaries morphology on ultrasound. Human granulosa cells (hGC) from
fifty infertile and healthy women undergoing in vitro fertilization (n=25 PCOS patients and n=25 control patients with
mechanical, or male factor infertility without any known endocrinopathy) were purified and cultured with different
doses of epoxiconazole and tebuconazole (0 ; 12.5 ; 25 ; 75 and 100 μM) in the presence or absence of IGF-1(10-8M)
and/or FSH (10-8M) for 24 or 48h. We measured progesterone and oestradiol levels in the conditioned media by ELISA
assay and determined cell proliferation by tritied thymidine incorporation. Both epoxiconazole and tebuconazole
reduced in a dose-dependent manner cell proliferation (p<0.05) and production of progesterone and estradiol
(p<0.05) in presence or absence of FSH and IGF-1 (p<0.05) in both PCOS and control hCGs. However, these effects
were two-fold higher in PCOS than control human granulosa cells. Taken together, the triazoles, epoxiconazole and
tebuconazole inhibits ovarian cell proliferation and steroidogenesis with a higher sensitivity in PCOS hGCs.
P075

Follicular response to recombinant FSH in women with PCOS
Caitlin Baggaley, Ali Abbara, Sophie Clarke, Alexander N Comninos, Chioma Izzi-Engbeaya, Maria Phylactou,
Geoffrey H Trew, Rehan Salim, Waljit S Dhillo
Imperial College London

Introduction: Women with PCOS have high AMH / AFC and are therefore expected to be 'high responders' to
recombinant FSH (rFSH) during IVF treatment. However, only limited data has compared the response to rFSH in PCOS
to other predicted 'high responder' non-PCOS women to assess the specific impact of 'PCOS diagnosis' on the follicular
response to rFSH.
Design: We retrospectively compared oestradiol and follicular responses after 5 days of rFSH (median dose of Gonal-F
112.5 IU in both groups) in women diagnosed with PCOS (n=93) using Rotterdam criteria to other predicted 'high
responders' (total AFC on ultrasound >14) without PCOS (n=75) who underwent GnRH-antagonist IVF cycles.
Results: Women with PCOS had higher median AMH levels (48 vs 25 pmol/L; P<0.0001) and AFC (36 vs 26; P<0.0001)
than non-PCOS women. Despite this, after 5 days of rFSH treatment, serum oestradiol level (PCOS 795, non-PCOS
1625 pmol/L, P=0.0002), cumulative follicle size (PCOS 134, non-PCOS 153mm, P=0.003) and median follicle size (PCOS
7.7, non-PCOS 8.3mm, P=0.0008) were all significantly lower in PCOS, even after statistical adjustment for rFSH dose
and body-weight. Women with PCOS also needed 1.4 days longer duration of rFSH treatment (P=0.0001), with a
greater percentage needing mid-cycle rFSH dose-increases (PCOS 43%, non-PCOS 21%, P=0.003), resulting in a higher
average daily dose of rFSH (PCOS 136, non-PCOS 122 iU, P=0.029).
Conclusion: Despite PCOS being regarded to indicate expected 'high response' to rFSH, women with PCOS in our study
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had lower follicular and oestradiol responses to rFSH than other predicted 'higher responder' non-PCOS women.
'Diagnosis of PCOS' is not specifically included in rFSH dosing-algorithms, aside from being reflected in markers of
ovarian reserve (AMH / AFC), however these data suggest that further studies are needed to assess whether 'diagnosis
of PCOS' is associated with an adverse impact on the response to rFSH.
P076

GnRH antagonist versus GnRH agonist protocol for pituitary down-regulation during IVF for polycystic
ovary syndrome cases, a retrospective study
Wael Elsherbinya, Uma Gordonb
a

Dr. Samir Abbas Medical Center, KSA; bBristol Fertility Clinic, Spire Bristol Hospital, United Kingdom.
University of Bristol, United Kingdom
Both GnRH antagonists and agonists have been used for pituitary suppression for PCOS patients undergoing IVF/ICSI
treatments for some time (1). Increasingly, GnRH antagonist protocol is becoming the standard protocol in PCOS cases
(2). However, there is still a claim that implantation can be affected with lower pregnancy rate when compared to the
agonist protocol (3). The purpose of the current study is to compare both protocols regarding efficacy, costeffectiveness and safety in PCOS cases undergoing IVF.
Methodology: This was a retrospective observational study done at a tertiary IVF center in KSA, between January
2015 and March 2020. The study included 927 PCOS cases undergoing IVF. The agonist group received long protocol
regime starting GnRH-a on day 21 of the cycle (n=356). The antagonist group used the flexible protocol regime (n=
571).
Results: The antagonist group showed a statistically significant decrease in the total gonadotropin dose used (2070 IU
vs 2307 IU, p<0.001), shorter duration of stimulation (9.35 vs 12.7 days, p<0.001) and significantly less incidence of
severe ovarian hyperstimulation syndrome (OHSS) (7.9% vs 4%, p=0.013), without affecting the clinical pregnancy rate
(25.4% vs 29.5 %, p=0.171). A critical value for the development of severe OHSS was identified as the collection of >13
oocytes or oestradiol (E2) peak level of > 9000 pmol/L with better sensitivity and specificity for using peak E2.
Conclusion: GnRH antagonist protocol can be considered the safer and more cost-effective protocol for pituitary
down-regulation in cases of PCOS without compromise of the clinical pregnancy rate. A critical cut off value of E2 was
identified to reduce the incidence of severe OHSS.
Total (n=927)

Agonist (n=356)

Antagonist (n-571)

P value

Total gonadotropin dose used (IU)

2307.9±368

2070±408

0.001

Days of stimulation

12.7±2.3

9.35±1.7

0.001

Clinical pregnancy n(%)

105 (29.5%)

145 (25.4%)

0.171

Severe OHSS n(%)

70 (19.6%)

59 (10.3%)

0.013

1. Behery MA, Hasan EA, Ali EA, Eltabakh AA. Comparative study between agonist and antagonist protocols in PCOS patients undergoing ICSI: a
cross-sectional study. Middle East Fertil Soc J. 2020;24(1). 2. Al-Inany HG, Youssef MA, Ayeleke RO, Brown J,Lam WS, Broekmans FJ. Gonadotrophin
releasing hormone antagonists for assisted reproductive technology. Cochrane Database of Systematic Reviews, John Wiley and Sons Ltd; Apr 29,
2016. 3. Santos-Ribeiro S, Mackens S, Racca A, Blockeel C. Towards complication-free assisted reproduction technology. Best Pract Res Clin
Endocrinol Metab. 2019;33(1):9-19.
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Tubo-ovarian abscess: predictors for failed conservative management
Vaia Mitsi, Hussain Munawar
Southend University Hospital

Objective: Tubo-ovarian abscess carries long-term sequelae in women of reproductive age. When first-line treatment
with intravenous antibiotics fails, surgery or interventional radiology is required. Identifying risk factors predicting
failure of medical treatment would allow selection of patients to undergo earlier IR/surgery contributing to reduced
utilisation of antibiotics, shorten hospital stay and improved morbidity. Our aim was to identify features associated
with failure of medical treatment (1-4).
Method: Retrospective observational cohort study over 60 months between 01/01/14 and 31/01/19.Discharge
summaries of patients with a coded diagnosis of PID, TOA, salpingitis and oophoritis were reviewed(n=258). 24 had a
definite diagnosis of TOA. Each patient's notes and electronically documented information were reviewed. Data
included demographics, risks factors, clinical picture, investigations, admission to surgery interval, length of
hospitalisation, resolution in 6 months time.
Results: Median age was 38years (range 16-73). 8/24 of TOAs were associated with PID, 2/24 with endometriosis,
4/24 with recent pelvic floor surgery and 3/24 with recent insertion or removal of intrauterine device system. 25% of
patients had pyrexia of >38℃, 91.6% WCC>15x10^9/L and 50% CRP>200mg/L. Bilateral TOAs were present in 37.5% of
patients. Conservative management with antibiotics only was performed in 21% of the patients whereas surgical
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intervention was required in 79%. 47% of those patients were taken to theatre after 48hrs from admission. Pyrexia
>38℃ (OR: 4.2), WCC>15x10^9/L (OR:2.57) and CRP>200mg/L (OR:1.67) were associated with need for surgical
intervention. Length of hospitalisation was not significant longer when surgical intervention was performed (7.8days
vs 6days). However, surgical intervention after 48hrs from admission was associated with longer hospital stay (19.8 vs
4.8days).
Conclusion: Pyrexia, large TOA, raised WCC and CRP were identified as predictors of failure of medical treatment.
Prospective studies on timing of intervention may be necessary to enforce the above findings and form a national
guideline.
1.Chayachinda C et al. Reproductive outcomes of patients being hospitalised with pelvic inflammatory diseas . J Obstet Gynaecol.
2017Feb;372(2):228-232
2.Greenstein et al. Tuboovarian abscess. Factors associated with operative interventions after failed antibiotic therapy. J Reprod Med.2013 MarApr;58(3-4):101-6
3.Munro K, Gharaibech A, Naagabushanam S, Martin C. Diagnosis and management of tubo-ovarian abscesses. The Obstetrician & Gynaecologist
2018;20;11-9.DOI: 10.1111/tog.12447
4.Antoine Youssef Habboub, Middlemore Hospital experience with tubo-ovarian abscesses: an observational retrospective study. Int J Womens
Health. 2016 Jul 22;8:325-40. doi: 10.2147/IJWH.S105913. eCollection 2016.

64

POSTER PRESENTATIONS

Assisted conception
P079

Salivary hormone as a potential monitoring tool to ovarian response in IVF cycles
Daphne Chong, Andrew Drakeley
Hewitt Fertility Centre

Purpose/background/objectives Standard monitoring of ovarian response during IVF treatment cycles involves close
monitoring of circulating oestrogen and progesterone levels in association with measurements of ovarian follicle
growth. For patients undergoing IVF, salivary diagnostic testing allows non-invasive investigation that can be selfperformed remotely. Reproducible measurements of salivary and serum oestradiol and progesterone have previously
been established, with average correlation coefficients reported to range from 0.7 to 0.9. This study aimed to
determine a correlation between saliva samples for both oestradiol and progesterone and ovarian response in
individual patients, with an ultimate objective of replacement of venepuncture in future.
Methods 54 subjects were recruited into this prospective pilot study undertaken in tertiary fertility centre. On the
days that patients attended for a scan for follicular tracking or egg collection, a concurrent saliva sample was collected
with patients spitting into a collection tube. Samples were frozen on the same day and thawed later for analysis by
competitive immunoassays.
Results 150 saliva samples were obtained and correlated with number and size of follicles. Weak correlation (r= 0.37)
was seen in salivary oestradiol to total number of follicles but a more promising correlation (r= 0.42) was observed
when total number of follicles were adjusted to above 14mm. No correlation was detected in progesterone levels to
follicular growth. No relationship was observed in salivary oestradiol or progesterone to endometrial thickness.
Conclusions This study was limited by a small sample size but provides a promising outlook if reproduced with a larger
cohort in future. The ease of saliva sampling allows a reduction in intervention and thereby provides a more "patient
friendly" approach to IVF. This avenue of monitoring of cycle response and development of home testing kits is worth
exploring, especially in the ear of a pandemic.
Belkien LD, Bordt J. Moller P, Hano R, Nieschlag E. Estradiol in saliva for monitoring follicular stimulation in an in vitro fertilization program. Fertil
Steril 1985, 44:322-327. Worthman CM, Stallings JF, Hofman LF. Sensitive salivary estradiol assay for monitoring ovarian function. Clin Chern 1990,
36:1769-1773. Wong YF et al. Salivary Oestradiol and progesterone after in vitro fertilization and embryo transfer using different luteal support
regimens. Reprod Fertil Devel, 1990, 2:351-8.

P080

Androgen treatment in women undergoing IVF/ICSI with poor ovarian reserve (POR): a systematic review
and meta-analysis
Danielle Vorstera, Niamh Bradleyb, Lynne Robinsonc, Jayashish Ghoshc, Yadava Jevec, Justin Chuc
a

University of Birmingham; bLancashire Teaching Hospitals; cBirmingham Women's and Children's Hospital
NHS Trust
Background: Ovarian aging, which occurs due to a decreasing quality and quantity of oocytes, is a major factor for
declining fertility. Poor ovarian reserve (POR) means women who suffer from ovarian aging have worse outcomes
when undergoing ARTs such as IVF/ICSI due to poor response to ovarian stimulation. Exogenous steroids, including
DHEA or testosterone gel, have been used as a therapeutic intervention to improve IVF/ICSI outcomes in those with
POR.
Methods: We conducted systematic review and meta-analysis of 13 RCTs encompassing 1661 patients with POR
undergoing IVF/ICSI. We conducted a literature search of Embase, Pub-Med, MEDLINE and Cochrane Library for all
relevant articles that included the terms 'dehydroepiandrosterone', 'ovarian reserve', 'assisted reproduction', 'assisted
reproduction techniques' 'in vitro fertilisation' and 'intracytoplasmic sperm injection'. The search was restricted by
study design to include RCTs only. The primary outcome was live birth rate. Studies were excluded if they did not have
live birth, clinical pregnancy rates or oocyte retrieval numbers as either primary or secondary outcomes.
Results: Three trials (212 women) reported the outcome of live birth. There was no significant difference in live birth
rate between the two groups (relative risk 1.53, 95% CI 0.69-3.38, p = 0.29) with significant heterogeneity detected
between these three trials (I²=51%). Twelve studies (1637 patients) reported on clinical pregnancy with the pooled
analysis favouring androgen treatment (relative risk 1.41, 95% CI 1.15-1.73, p = 0.0009). Nine studies (894 patients)
reported on number of oocytes retrieved with the pooled analysis supporting the intervention (mean difference 0.80,
95% CI 0.35-1.25, p = 0.0004).
Conclusions: The findings of this systematic review suggest that DHEA supplementation may improve outcomes of
IVF/ICSI for women with POR. However, further large, high quality RCTs are needed to provide a clear picture of the
benefits and risks of using DHEA as a fertility treatment.
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Effectiveness of Ovaleap® compared to Gonal-f® for ovarian stimulation in real-world clinical practice:
Results from a multi-national European prospective (SOFIA) study
Sigal Kaplana, Rachel Levy-Toledanob, Miranda Daviesc, Debabrata Royc, Colin Howlesd, Amir Lassd
a

Teva Pharmaceuticals, Israel; bRLT Medical Consulting, Boulogne Billancourt, France; cDrug Safety Research
Unit, Southampton, UK; dTheramex Ltd
Ovaleap®(Theramex, UK), a recombinant human follicle-stimulating hormone (FSH), is a biosimilar to Gonal-f® (Merck
Serono, Germany) used for controlled ovarian stimulation. A safety of Ovaleap® follitropin alfa (SOFIA) post
authorization study was conducted to assess the safety of Ovaleap® compared to Gonal-f® in one treatment cycle in
routine clinical practice. In the context of this study, effectiveness endpoints of pregnancy and delivery rates of
Ovaleap® compared to Gonal-f® were examined. Methods: SOFIA was an observational prospective cohort study
conducted in 6 European countries. Eligible patients were infertile women undergoing superovulation for assisted
reproductive technologies, who were administered Ovaleap® or Gonal-f® for ovarian stimulation and were naive to
FSH treatment. Biochemical pregnancy was assessed using urinary human chorionic gonadotropin test. Clinical
pregnancy was defined as positive by foetal heartbeats at ultrasound. Pregnancy outcomes were recorded Results: A
total of 408 and 409 women who were administered Ovaleap® and Gonal-f®, respectively, were eligible for analysis.
Oocyte retrieval was performed in the majority of patients (>90%). Approximately two-thirds of patients in each
cohort underwent fresh embryo transfer, including 256 patients (63%) in the Ovaleap® and 274 patients (67%) in the
Gonal-f® cohorts. Among patients who had not had embryo transfer (ET) performed, 15% and 12%, respectively had
"freeze-all" procedure. Among patients who had ET, biochemical pregnancy rates were 38% and 41%, and the clinical
pregnancy rates were 33% and 31% in the Ovaleap® and Gonal-f® cohorts, respectively. Pregnancy rates per oocyte
retrieval and per initiated cycle were similar between both cohorts. The delivery rates, per ET were 27% and 26%, and
per positive pregnancy were 81% and 83%, respectively. Conclusions: Findings from the SOFIA study indicate that
pregnancy and delivery rates were similar between Ovaleap® and Gonal-f® treatments and further corroborate the
effectiveness of Ovaleap® as a biosimilar to Gonal-f®
P082

Fresh transfer with modified luteal phase support does not achieve higher live birth in women with more
than 20 oocytes retrieved
Dipankar Chowdhury, Yulia Kopeika
Assisted Conception Unit, Guy's Hospital

A. Objectives To compare cumulative live birth rate from short antagonist cycles using GnRH agonist or hCG as a
trigger in high responders.
B. Methods Patients were identified as at risk of high response, based on ovarian reserve (AFC>18, AMH>20) and
minimum 20 eggs collected. 407 patients were included between 2014 and 2019. Final oocyte maturation was
achieved with GnRHa (A) in 230 and HCG (H) in 177 patients. In A and H group, 212 and 175 women underwent fresh
transfer respectively. A large proportion of patients (n=172, A=120, H=52) had fresh transfer despite yielding >20
oocytes. Cumulative LB per aspiration was defined as at least one liveborn baby at ≥24 weeks resulting from fresh or
frozen cycles until one LB occurred.
C. Results There were no significant difference in age (33.4 (A) vs 33.2 (H), P=0.7), AFC (24.7 (A) vs 23.3 (H), P=0.1) or
number of previous cycles (0.26 (A) vs 0.34 (H), P=0.24), between two groups. However, AMH (53 pmol/l (A) vs 43.1
pmol/l (H), P=0.003), peak oestradiol (15140.74 (A) vs 9738.59 (H), P=5.59X10-14), and number of oocytes collected
(20.8 vs.16.5, P=5.63X10-7) were significantly higher in GnRHa group. Cumulative LBR for GnRHa and HCG group are
37.4% (86/230) and 54.6% (71/177) respectively, however, if ongoing pregnancies are counted as LB, it becomes
50.8% (117/230) and 43.5% (77/177) respectively (OR 1.3, P=0.14). Where minimum 20 oocytes were collected in 'A'
group, LB with fresh transfer with modified luteal support was significantly lower than LB with frozen transfer (19% vs
62.5%, OR 8.7, P=0.0002).
D. Conclusion: Patients with minimum 20 eggs collected had significantly lower chance of LB rate with fresh transfer
even with modified luteal support (opposite to previous claims). However, CLBR would not be compromised if HCG
was not used as trigger in fresh cycle.
P083

Development, implementation and results from a rapid sequence controlled ovarian stimulation (DuoStim
and TrioStim) programme
Shahin Robatia, Amy Barrieb, Simon Woodc, Victoria Sephtonb, Mark Wilcoxd
a

CARE Fertility Chester and CARE Fertility London; bCARE Fertility Chester and CARE Fertility Liverpool; cCARE
Fertility Chester; dCARE Fertility
Introduction: The current model of folliculogenesis suggests that two or three waves of folliculogenesis are
encountered during the same menstrual cycle. In this regard, research into follicular (FPS) and luteal (LPS) phase
stimulation has been evaluated. The latest systematic review and meta-analysis showed that double ovarian
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stimulation (DuoStim) is correlated with a higher number of retrieved oocytes and good quality embryos in
comparison to conventional stimulation. Hitherto, limited data exists regarding trio ovarian stimulation (TrioStim).
Methods: This is a retrospective cohort study conducted in a single, UK fertility clinic. The rapid sequence controlled
ovarian stimulation protocol was offered to patients where a poor ovarian response was anticipated. TrioStim was
planned for all patients; however, the continuation to the third phase of stimulation was determined by ovarian
response on the first and second phases. The number of oocytes retrieved, fertilisation rate and total number of
available embryos developed in the follicular phase was compared with the luteal phase of each patient using paired
sample t-test. Clinical pregnancy rate was determined as a secondary outcome measure.
Results: Recruitment is ongoing and 15 patients were enrolled for TrioStim between January 2019 and October 2020.
A statistically significantly higher number of oocytes were retrieved during LPS versus FPS per ovarian cycle (n=67
versus n=38 respectively, p=0.036). An increased fertilisation rate was observed during LPS, though not statistically
significant (65.7% versus 57.9%; OR 1.39, 95% CI: 0.61-3.15), as well as an increase in embryo development rate
(63.6% versus 59.1%; OR 1.21, 95%CI: 0.42-3.46). One patient has, thus far, achieved a clinical pregnancy with
DuoStim.
Conclusion: This interim analysis has shown that rapid sequence stimulation is a viable option for patients with poor
ovarian reserve. TrioStim can improve oocyte yield and appears safe. Further robust studies are warranted to help
validate these findings.
1. Sfakianoudis K, Pantos K, Grigoriadis S, Rapani A, Maziotis E, Tsioulou P, Giannelou P, Kontogeorgi A, Pantou A, Vlahos N, Koutsilieris M,
Simopoulou M. What is the true place of a double stimulation and double oocyte retrieval in the same cycle for patients diagnosed with poor
ovarian reserve? A systematic review including a meta-analytical approach. J Assist Reprod Genet. 2020 Jan;37(1):181-204.

P084

Do pregnancy rates vary using different luteal support regimes in frozen embryo transfer cycles?
C Philip Harris
Fertility Fusion

Purpose: Many luteal support protocols are used in frozen embryo transfer cycles, with little evidence to the
effectiveness. We audited the effectiveness of a new protocol using a progesterone combination on clinical pregnancy
rates (CPR).
Methods: A retrospective analysis of 401 NHS funded FET cycles over a two year period (April 2018 to March 2020)
was undertaken. The only variable was the luteal phase support in medicated cycles. There were four patient groups
depending on the protocol used: Group A - vaginal progesterone (Utrogestan, Besins Healthcare (UK) Ltd), Group B -subcutaneous progesterone injections only (Lubion, Pharmasure Ltd), Group C - subcutaneous progesterone injection
administered in the morning and vaginal progesterone pessary at night (Cyclogest, Actavis UK Ltd), and Group D -natural cycle transfers. None of the HRT cycles used GnRH agonist downregulation.
Results: Mean age was 33yrs, 33yrs, 32yrs and 32yrs, in group A (N=128), group B (N=53), group C (N=207) and group
D (N=13) respectively. Only blastocysts were replaced, the vast majority of which were day 5 embryos. CPRs were
26.6% (34/128) for vaginal progesterone only, 17% (9/53) with single daily subcutaneous progesterone injections, 42%
(87/207) with the combined subcutaneous progesterone and vaginal progesterone, and 38.5% (5/13) in natural cycles.
The CPR was increased by 58% for group C compared to group A, as well as being very similar to the natural cycle
pregnancy rates.
Conclusions: There are differences in pregnancy rates between progesterone regimes. Results with single daily
subcutaneous progesterone injections were disappointing, albeit cycle numbers were low compared to the other
medicated protocols. When compared with a standard vaginal progesterone only regime; the combination of a daily
morning subcutaneous progesterone injections with an evening dose of vaginal progesterone, was found to
significantly increase clinical pregnancy rates by 58%.
P085

Use of time lapse imaging with single-step culture medium improves the cumulative live birth rate per
oocyte retrieval
Mariano Mascarenhas, Emily French, Sarah Owen, Karen Thompson, Adam H Balen
Leeds Fertility

Background: Previous work from our unit indicated that use of time lapse imaging (TLI) improved live birth rate
following fresh embryo transfer but did not significantly improve cumulative live birth rate. Audit of our data indicated
a higher proportion of cycles with TLI had embryos for cryopreservation and we therefore planned this study.
Methods: Single step culture medium has been used for embryo culture in both TLI incubators (Embryoscope) and SC
incubators (benchtop and chamber incubators) from November 2015 at our unit. We analysed outcomes of oocyte
retrievals performed from November 2015 to December 2017. The embryos in SC in were removed for Day 3
morphology assessment whereas this was not required for the embryos in TLI. We assessed the live birth rate and the
cumulative live birth.

67

POSTER PRESENTATIONS
Results: There were 2258 oocyte retrievals in the study period, of which 1219 were in the TLI arm and 1039 in the SC
arm. A higher proportion of cycles in the embryoscope arm had embryos available for cryopreservation (TLI 49% vs SC
44%, p = 0.008). As women in the TLI arm were older with more oocytes retrieved, these factors were adjusted for in
analysis. The live birth per egg collection after fresh embryo transfer was higher in the TLI arm (TLI 40% vs SC 38%,
adjusted OR 1.20, 95% CI 1.01 to 1.44). The mean number of frozen embryo transfers was not significantly different
(TLI 1.25 ± 0.90 vs SC 1.22 ± 0.88, p 0.707). The cumulative live birth rate was improved with the use of TLI (TLI 50% vs
SC 47%, adjusted OR 1.33, 95% CI 1.07 to 1.50)
Conclusion: A criticism of TLI technology in a recent ESHRE paper has been the lack of data on cumulative live birth
rates and I hope our report addresses this research gap.
P086

Comparison of assisted conception outcome when using hyaluronan based adherence compound in time
lapsed incubators versus standard incubators- a retrospective study of 1862 ART cycles
Samar Ziaa, Mariano Mascarenhasb, Michael Smithc, Reka Kd, Catherine Haydenc
a

East Kent University Hospitals; bGCRM Fertility; cLeeds fertility; dChristian Medical College

Objective: To examine the impact of hyaluronan-based adherence compounds on ART outcome with and without
Time-Lapse Imaging.
Methods: A retrospective cohort study of 1862 ART cycles from single tertiary unit (January 2017 to August 2018) is
reported. 962 SC IVF cycles ( 56 % n=545 used EG) and 869 TLI IVF cycles ( 87% n= 762 used EG) were compared. Live
birth rate (LBR), clinical pregnancy rate (CPR) and perinatal outcomes including birth weight (BW) and gestational age
(GA) in both groups were assessed.
Results: There was no significant difference in the LBR when EG was used in TLI or SC cycles (TLI: EG 33.48% vs TLI: No
EG 42.68%,adjusted RR 0.86, 95% CI 0.86 to 1.07, SC: EG 31.5% vs No EG 32.23%, RR 0.97, CI 0.80-1.19)). CPR was
found to be lower in TLI cycle with EG vs no EG (44.39% vs 56.09%, RR 0.79, CI 0.64-0.97). No difference in CPR was
noted in SC or without EG (43.84% vs 45.17%, RR 0.97, CI 0.83-1.13). . When adjusted for age and number of oocytes
retrieved, the mean BW was higher when no EG was used in TLI and SC IVF cycles (mean difference of 315g in TLI EG
vs no EG and 405g in SC EG vs no EG). There was no difference in GA at delivery with or without the use of EG in both
TLI and SC cycles.
Conclusion: In this analysis the use of hyaluronan-based adherence compounds did not alter LBR. The finding of a
lower CPR when such adherence compounds are used in conjunction with TLI incubators warrants further exploration.
P087

Can we optimise the time that we perform the fertilisation check in the lab? Lessons learnt from time-lapse
incubation
Amy Barriea, Rachel Smithb, Louise Bestb, Natalie Davisc, Samantha Duffyd, Sylwia Krokosf, Yvonne Lodgeg, Sue
Montgomeryd, Sarah O'Boyleg, Sarah Thirlby-Mooreh, Bryony Whittenc, Alison Campbellb
a

CARE Fertility Chester; bCARE Fertility UK; cCARE Fertility Nottingham; dCARE Fertility Manchester; eCARE
Fertility London; fCARE Fertility Tunbridge Wells; gCARE Fertility Dublin; hCARE Fertility Birmingham
Time-lapse incubation allows the embryologist to retrospectively review collated images of oocytes and embryos to
capture important embryological observations that may have otherwise been missed. This is a luxury not available to
embryologists when oocytes or embryos are cultured in standard incubation. The aim of this analysis was to use timelapse data to identify the optimum time to perform the fertilisation check for oocytes cultured in standard incubation.
Traditionally, the optimum time to perform the fertilisation check is 17 hours post insemination (hpi) +/- 1 hour(1). It
was hypothesised that this could be fine-tuned ensuring the maximum number of fertilised oocytes were observed,
thereby increasing the number of usable embryos for the patient. This was a retrospective, multicentre analysis
including data from 27,022 ICSI derived embryos cultured in time-lapse incubation between January 2011 to
November 2019. The time of pronuclei appearance and disappearance was recorded and the number of oocytes
exhibiting normal fertilisation (defined as the presence of two pronuclei) during 30 minute intervals from 15hpi to
20hpi was determined. Between 15-17.5hpi the average number of oocytes exhibiting normal fertilisation was 98.19%
with most oocytes having visible pronuclei at 16-16.5hpi (98.32%). At 18-18.5hpi the number of visible pronuclei falls
to 95.53% and continues to fall to 87.02% at 19.5-20hpi meaning that over 3000 (11%) normally fertilised oocytes,
within this cohort, would not be identified. From this analysis, it has been concluded that the optimum time to
perform fertilisation checks for those oocytes cultured in standard incubation is 16.5hpi +/- 0.5 hours. However,
without the use of time-lapse incubation, the fertilisation of at least 2% of embryos that create a fetal heart will be
missed, even if the time of fertilisation check is performed in the optimum window of 16.5hpi +/- 0.5 hours.
1. Alpha Scientists in Reproductive Medicine and ESHRE Special Interest Group of Embryology (2011). The Istanbul consensus workshop on embryo
assessment: proceedings of an expert meeting. Human Reproduction; 26(6): 1270-1283
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Are early cleavage anomalies more frequent with ICSI compared to IVF? A time lapse analysis of 36,671
embryos
Sue Montgomerya, Biba Richardsonb, Colin Duncanb, Colin Howlesb, Alison Campbellc
a

CARE Fertility Manchester; bUniversity of Edinburgh; cCARE Fertility Group

Amongst many abnormal cleavage events reported in embryos analysed using time lapse, rapid cleavage times and
multichotomous mitoses, during the first days after fertilisation have been demonstrated to be associated with lower
implantation potential. With ICSI being utilised increasingly in treatment, the incidence of abnormal cleavage was
investigated in association with insemination method, ICSI or IVF.
The incidence of abnormal cleavage events was evaluated in a large retrospective analysis of 36,671 embryos from
6689 patients treated in 8 IVF laboratories, between 2011 - 2019. Second cell cycle durations were calculated as
follows: Time to reach 3-cell (t3) from 2-cell (t2) (t3-t2 =cc2). These were analysed as three abnormal cleavage groups
where cc2=0 hours, cc2<2 hours and cc2<5 hours. Donor oocytes were also analysed separately as a control.
ICSI embryos demonstrated a significantly higher incidence of early cleavage anomalies compared to IVF embryos in
all 3 groups studied (p<0.005). ICSI derived embryos also had a mean (± SE) cc2 value of 9.39 ± 0.03 hours, compared
to 9.56 ± 0.05 hours for IVF embryos (p<0.0038). Differences in abnormal first cleavages were observed in all groups,
with ICSI resulting in shorter cleavage times than IVF (p<0.05). Additionally, ICSI oocytes from women >35 had overall
significantly more embryos with cc2<2 and cc2<5 than younger counterparts. There were no significant differences
however, in rates of abnormal cleavages between ICSI and IVF in embryos from women aged <30. There were also no
statistical differences found between ICSI and IVF in all cc2 groups in embryos of donor oocyte origin, where the donor
age was <35.
ICSI embryos are more likely to have abnormal cleavage than IVF embryos, particularly in women >35. However, TLI
embryo assessment can facilitate identification and preferential selection of embryos with a higher potential viability,
which may involve deselection of embryos with such anomalous early cleavages.
P090

Embryo development in endometriosis: A study of time-lapse imaging
Fiona Reidya, Louise Gloverb, Joyce Leydenb, Jennifer Cullinaneb, Mary Wingfielda
a

Merrion Fertility Clinic, National Maternity Hospital; bMerrion Fertility Clinic

Many women with endometriosis pursue pregnancy via assisted reproduction technology (ART). Whether ART
outcomes are negatively impacted by endometriosis remains controversial and it is not established whether
diminished oocyte quality and/or impaired endometrial function contribute to poorer outcomes. Time-lapse imaging
allows continuous monitoring of embryo development, providing insight into anomalies present in the early embryo.
Few studies to date have evaluated early embryo dynamics in endometriosis. We therefore aimed to compare preimplantation embryo morphokinetic parameters and clinical outcomes in patients with endometriosis and
unexplained infertility. This was a single centre, retrospective study of IVF/ICSI embryos cultured in a time-lapse
incubator, in a 3-year period. Patients with surgically confirmed endometriosis (Study group) and patients with
unexplained infertility (Control) were included. Morphokinetic parameters and calculated dynamic variables of early
embryo development were annotated and analysed. Clinical outcomes were compared. A further analysis excluding all
cases of male factor infertility from the endometriosis group was performed. We analysed 479 embryos from 78
cycles of IVF/ICSI in the study group, and 423 embryos from 59 cycles in the control group. Early fixed morphokinetic
parameters (tpnf, t2, t3, t4) were significantly lower in endometriosis compared to controls. Only t2 and t3
parameters were significantly difference when cases of male factor infertility were excluded from the study group.
The oocyte fertilisation rate was significantly lower in endometriosis compared to control (63.22% vs 70.08%;
p=0.0248). The live birth rate per embryo transfer was also lower (42.37% vs 35.53%). Interestingly, when all cases of
co-existing male factor infertility were excluded from the endometriosis group, these differences became insignificant.
In conclusion, we identified novel differences in early embryo morphokinetic parameters in endometriosis embryos
compared to those from controls. The underlying mechanisms for these will be interrogated. The interplay of male
factor infertility and sperm effects also require further consideration.
P091

Should freeze all be recommended for all GnRH-agonist trigger cycles?
Deepti Gupta1, Akanksha Sood2, Nikolaos Tsampras2, Rajneesh Mathur2
1

Department of Reproductive Medicine; 2Department of Reproductive Medicine, Saint Mary's hospital
Manchester
Introduction: GnRH Agonist trigger is associated with a reduced incidence of OHSS. We asked the question -- should
agonist trigger always be followed by cryopreservation of embryos and delayed embryo transfer (ET), or is fresh ET
safe and effective in selected cases?
Study Design: Retrospective study of IVF cycles (April 2017 - March 2019), where only GnRH agonist trigger was used
for follicular maturation (n=198) We compared clinical pregnancy rate (CPR) and OHSS incidence between cycles with
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fresh ET (Group 1, n=57) and cycles with freeze-all and delayed ET (Group 2, n=131). We perform fresh ET if < 25 eggs
are collected and there are no symptoms of OHSS. Modified luteal support consists of HCG 1500 I.U. s.c. on day of
oocyte retrieval, progesterone suppositories 400 mg BD and oral oestradiol valerate 2 mg TDS until 12 weeks of
gestation. All embryos are frozen at the pronucleate stage. Subsequent transfer is in a hormone-regulated cycle.
Results: Mean age and AMH were comparable between the groups. Significantly fewer eggs were collected in Group 1
(14 (5-25)) compared to Group 2 (20 (4-45) p <0.001). CPR after first ET was significantly higher (27/57 - 47.3%) in
Group 1, compared to Group 2 (36/131 - 27.5%) (p=0.014). One case of severe OHSS occurred in Group 1, none in
Group 2.
Discussion: After GnRH agonist trigger, fresh embryo transfer can be considered in selected cases with modified luteal
support. It offers a good pregnancy rate and avoids delay in achieving pregnancy. A recent RCT (Santos-Ribeiro et al
2020) showed similar pregnancy rates in the two groups, but a higher risk of OHSS with fresh ET. Our study shows that
with careful selection of patients fresh ET can be offered without a high risk of OHSS.
1. Samuel Santos-Ribeiro, Shari Mackens, Biljana Popovic-Todorovic, Annalisa Racca, Nikolaos P Polyzos, Lisbet Van Landuyt, Panagiotis
Drakopoulos, Michel de Vos, Herman Tournaye, Christophe Blockeel, The freeze-all strategy versus agonist triggering with low-dose hCG for luteal
phase support in IVF/ICSI for high responders: a randomized controlled trial, Human Reproduction Sep 2020 , deaa226,
https://doi.org/10.1093/humrep/deaa226

P092

Serum progesterone levels on the day of frozen embryo transfer (ProFET): A prospective, multicentre
cohort study - interim analysis
Pedro Meloa, Yealin Chunga, Simon Fishela, Ioannis Gallosb, Rahnuma Kazema, Mohammed Khairya, Charles
Kingslanda, Philip Lowea, Shilpi Pandeya, Georgios Petsasa, Madhurima Rajkhowaa, Victoria Sephtona, Amanda
Tozera, Mark Wilcoxa, Simon Wooda, Arri Coomarasamya
a

CARE Fertility, UK; bTommy's National Centre for Miscarriage Research, University of Birmingham, UK

Introduction: Endometrial receptivity is a key limiting factor of assisted conception success. Serum progesterone (P)
has been used as a proxy for endometrial receptivity in frozen embryo transfer (FET) cycles. The largest prospective
study so far suggested that live birth rates are increased where P>28nmol/L(1). Nevertheless, a recent systematic
review found high inter-study heterogeneity, limiting the applicability of data linking P to FET outcomes (2).
Methods: ProFET is an ongoing prospective, multicentre cohort study conducted in 8 fertility centres across the UK.
We approach all women undergoing FET. The only exclusion criterion is refusal to participate. Consenting women
undergo venepuncture on the day of FET to measure serum progesterone. Data are collected prospectively. The
primary outcome is live birth rate; secondary outcomes include rates of biochemical pregnancy, clinical pregnancy
(CPR) and miscarriage (MR). The study was prospectively registered on clinicaltrials.gov (NCT04170517).
Results: Recruitment is still ongoing, and 287 women were enrolled between 17 January and 8 October 2020, with a
median age of 35 years (IQR31-39). Overall, the positive urine pregnancy test (UPT) rate was 61.6%(146/237), the CPR
was 43.5%(93/214) and the MR was 24.4%(30/123). Women with P≤28nmol/L had a positive UPT rate of 61.8%(21/34)
versus 61.9%(125/202) where P>28mol/L (OR1.01, 95%CI 0.48-2.12, p=1.00). CPR was 40.6%(13/32) in women with
P≤28nmol/L versus 44.2%(80/181) where P>28nmol/L (OR1.16, 95%CI 0.54-2.49, p=0.85). MR was 31.6%(6/19) versus
23.1%(24/104) in those with P≤28nmol/L and P>28nmol/L, respectively (OR 0.65, 95%CI 0.22-1.89, p=0.40). We did
not identify a range of P levels predictive of clinical pregnancy or miscarriage after adjustment for age, BMI, parity,
embryo quality, previous implantation failure or miscarriage and source of oocytes used.
Conclusion: This interim analysis has not shown a predictive role of serum progesterone on the day of FET for CPR and
MR. Final data are awaited, including for the primary outcome
1. Labarta, E.; Mariani, G.; Paolelli, S.; Vidal, C.; Giles, J.; Marzal, A.; Bellver, J.; Cruz, F.; Olmo, I.; Alama, P.; Celada, P.; Bosch, E. Impact of serum
progesterone levels on the day of embryo transfer in artificial endometrial preparation cycles on the ongoing pregnancy rate. An interim analysis.
Fertility and Sterility Sep 2018;110(4):E230-E230. 2. Melo, P.; Chung, Y.; Pickering, O.; Price, M. J.; Fishel, S.; Khairy, M.; Lowe, P.; Rajkhowa, M.;
Tozer, A.; Wilcox, M.; Gallos, I. D.; Coomarasamy, A. Serum progesterone measurement in frozen embryo transfers following hormone replacement
therapy: a systematic review and meta-analysis. Human Reproduction Jul 2020;35:1445-1445.

P093

Frozen Embryo Transfer: Comparison of protocols and factors influencing outcome
Aikaterini Eleftheriadoua, Francis Abrahamb, Mark Wilcoxb, Jayaprakasan Kannac
a

University of Nottingham; bCARE Fertility, UK; cCARE Fertility, UK ; University of Nottingham

Over a third of IVF cycles in the UK are Frozen Embryo Transfers (FET). Various factors can influence FET outcome
including the protocol for endometrial preparation and there is no consensus regarding an ideal choice. The study
objectives were to compare different endometrial preparation protocols of FET and to evaluate the factors including
the endometrial thickness (ET) that affect FET outcome. This observational cohort study involved 5,813 women
undergoing their first FET cycles at eight UK fertility Clinics between January 2016 and March 2019. PGT cycles were
excluded. The endometrial preparation protocols used were natural cycle (NC-FET; n=537), artificial cycle with
oestradiol but without pituitary downregulation (AC-FET; n=3045) and artificial cycle with downregulation (ACDR-FET;

70

POSTER PRESENTATIONS
n=2231). One or two embryos were transferred. Primary outcome was Live birth rate (LBR). Statistical analysis was
performed using SPSS. The mean(±SD) age across NC-FET, AC-FET and ACDR-FET groups were 36.9(±4.4), 36.0(±5.0)
and 36.5(±4.9) years respectively. LBRs were comparable (33% - 177/537; 32.7% - 996/3045 and 33.4% - 746/2231
respectively; p=0.86). Clinical pregnancy, implantation, multiple pregnancy, miscarriage and ectopic pregnancy rates
were also similar. On multiple logistic regression analysis, only age and ET were the significant predictors of LBR
although its predictive ability was poor (AUC: 0.53 and 0.56 respectively). With the overall LBR of the study population
being 33%, the post-test probability of LBR at ET of <5mm was 0% and at 5-5.9, 6-6.9, 7-7.9 and 8-8.9 mm were 4.7%,
15.7%, 30.1% and 34.4% respectively, it remained above 30% up to 14-14.9mm range and then declined gradually to
18.9% for 17-25mm range. The FET outcomes were similar for the three protocols used for endometrial preparation.
While age and ET were the significant variables that predicted FET outcome, its discriminative ability was poor except
at the extreme values with no pregnancy if ET was <5 mm.
P094

There is an urgent clinical need to standardise embryo transfer techniques to ensure best outcomes for
patients
Lewis Nancarrowa, Nicola Tempestb, Andrew Drakeleya, Roy Homburgc, Dharani Hapangamab, Richard Russella
a

Hewitt Fertility Centre; bUniversity of Liverpool; cHomerton centre

Background: Almost two decades ago an extensive survey on embryo transfer (ET) techniques recommended a
standardised national protocol be implemented to ensure best possible outcomes for patients undergoing assisted
reproduction. However, standardised, national guidance has yet to be produced. The aim of this project was to gain
contemporaneous information regarding current UK clinical ET practise.
Method: 38-question electronic survey was emailed to the 79 UK HFEA registered clinics performing ETs. Concordance
was assumed when 70% of units gave the same response.
Results: In total 47/79 (59%) units responded with concordance achieved in 8/29(28%) responses relevant to ET.
77%(36/47) of clinics took both NHS and self-funded patients. 83%(39/47) of units perform ultrasound guided
transfers, but no statistical difference in live birth rates between those using and not using ultrasound guidance was
seen (p-value: 0.82). 60%(27/45) of clinics base success rates on clinical pregnancy rates. 91%(43/47) of units deposit
the embryo in the upper/middle portion of the uterine cavity, but interpretation of this area ranged from 0.5->2cm
from the fundus. 68%(32/47) of clinics have patients mobilise immediately after transfer. 22%(10/45) will proceed
with transfer if fluid is in the endometrial cavity, whilst 42%(20/47) of clinics regularly use a tenaculum for cervix
stabilisation.
Discussion: Over 70% of the responses to the survey did not show a level of concordance, highlighting the lack of
standardised practice among UK clinics. Standardisation can help in practitioner training, research and ultimately IVF
success rates. Whilst there are areas of good practice (ultrasound guidance, use of soft catheters, upper/middle cavity
deposition), there are still units regularly employing detrimental techniques (use of tenaculum, transfer when fluid in
endometrial cavity).ET is the final and arguably most important step of the IVF process, and this survey emphasises
the importance of developing a standardised evidence based approach to improve ET success rates.
P095

Thaw, biopsy and refreeze procedure for PGT-A analysis of previously cryopreserved embryos
Mario Terribile, Csaba Krisztan, Cristina Bucaria, Alicia Lozoya, Mireia Jimenez Gadea, Maria Fini, Martin
Wilding, Geeta Nargund
Create Fertility

Preimplantation genetic testing for aneuploidy (PGT-A) with Next Generation Sequencing technology is a low-cost and
powerful technology for the analysis of embryo quality. However, PGT-A requires freezing of embryos, suggesting that
previously cryopreserved embryos cannot be tested. Here, we test whether use of the vitrification technique permits
the refreezing of embryos, thus permitting PGT-A testing of cryopreserved embryos.
The results are a retrospective analysis of cases performed at Create fertility between 2016 and 2017. Results
obtained after traditional PGT-A are compared with results after the thaw biopsy and refreeze (TBR) procedure. A
total of 220 patients were treated with PGT-A and 54 patients with the TBR procedure. Maternal ages were not
significantly different between the groups.
The proportion of PGT-A normal embryos was not significantly different between the two groups. A clinical pregnancy
rate of 61.5% was achieved with the PGT-A group and 52.4% with the TBR group. These results were not statistically
significant. The efficiency of the thaw, biopsy and refreeze technique was not significantly different to that of fresh
cycles for rates of survival, results obtained and aneuploidy incidence. Clinical pregnancy rates are not significantly
different after the biopsy of fresh and previously cryopreserved embryos. The data show that the TBR procedure has
an equivalent success rate to that of classical PGT-A procedures.
Alpha Scientists in Reproductive Medicine and ESHRE Special Interest Group of Embryology. The Istanbul consensus workshop on embryo
assessment: proceedings of an expert meeting. Human Reproduction, Vol.26, No.6 pp. 1270- 1283,2011.
Batwala M, Wilding M, Dalapati T, Nargund G et al. Case report: Pregnancy After Vitrification of Biopsied Human Blastocysts Previously Frozen by
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Good cumulative clinical pregnancy rates in PGT-M with trophectoderm biopsy
Ruth Howie, Maya Chetty, Anna Kopakaki, Sue Pickering, K Joo Thong
NHS Lothian

Background Preimplantation genetic testing for monogenic disorders (PGT-M) reduces the risk of transmitting a
serious genetic disorder to offspring. Traditionally a single cell biopsy was taken from a day 3 embryo. Trophectoderm
biopsy takes several cells from a blastocyst, associated with improved sensitivity and reduced embryo damage. In
2019, our service moved to trophectoderm biopsies and this audit evaluates clinical outcomes.
Methods A retrospective audit of laboratory data and clinical records for all cases of PGT-M using trophectoderm
biopsy between January 2019 and May 2020.
Results Thirty-six patients underwent 38 cycles of ovarian stimulation. Mean age at treatment was 32 years and the
median AMH 17.61 pmol/L (range 3.52-84.5). Follitropin alfa was used for stimulation for all cases except 3 who had
Urofollitropin. Median stimulation starting dose was 200IU daily with a median duration of 10 days (range 8-15). The
median number of oocytes collected was 10 (range 3-29). In 16 (42.1%) cycles, embryos were frozen at the 2 pronuclei
stage then thawed, cultured to blastocyst, and biopsied before re-freezing (no weekend biopsy service available).
Eighteen (47.4%) had a fresh blastocyst biopsy. Thirty-three (86.8%) cycles had embryos suitable for biopsy with a
median of 4 (range 1-8). Twenty-nine (87.9%) of these had embryos suitable for transfer, with a median of 2 (range 05). There were 25 frozen embryo transfers resulting in 16 clinical pregnancies (2 subsequently miscarried) and 9
negative outcomes. The clinical pregnancy rate (CPR) per transfer was 64% (16/25) with the cumulative CPR per cycle
started 53.3% (16/30).
Conclusions Trophectoderm biopsy produces good cumulative CPRs even within a small PGT-M service. Double
freezing delays treatment and potentially increases the risk of embryo damage. Despite variations to stimulation
strategies, no clear way of reducing this was identified. The current treatment pathway does not appear to be
detrimental to CPR.
P097

Fertility treatment outcome in women with a low egg reserve
Deema Emar, Alka Prakash, Tulay Karasu
Cambridge IVF

Background: AMH is produced by developing follicles in the ovary and is used as a marker for low ovarian reserve. A
low AMH level signifies a diminished egg reserve. We wanted to investigate the relationship of low AMH and fertility
outcome so that we can provide better counselling for women with low AMH levels.
Methods: This is a retrospective analysis of consecutive IVF/ICSI cycles in a University Teaching Hospital over a 6
months period in 2019 in women with an AMH <=5.6pmol/l. The primary outcome was clinical pregnancy rate (CPR).
Results: 40 cycles were analysed. 1 cycle was cancelled due to poor response and 1 woman choose to freeze all her
embryos. The mean age was 39 years and mean AMH level was 3.1pmol/l. The mean number of eggs collected was
4.2. The percentage of women resulting in embryo transfer was 57.5%. The percentage of women having blastocyst
transfer was 35%. The percentage of women achieving a positive pregnancy test was 15 (6/40) and the clinical
pregnancy rate was 10% (4/40). The data for live birth rate was not available and therefore not included in the study.
The cryopreservation percentage was 17.5 (7/40). A subgroup analysis was performed on women with an AMH of <2
(n=11). One woman had a positive pregnancy test but sadly this resulted in a miscarriage (9%). 1 cycle was cancelled
and another one was converted to an IUI procedure. In total only 3 women (27%) reached the embryo transfer stage.
Conclusion: The study suggests that low AMH levels can be used as a marker for poor fertility outcomes. Women with
an AMH<2pmol/l need further specific counselling about their poor prognosis. Our findings are limited by the
observational study design and the low numbers.
P098

What is current practice among UK fertility clinicians with regards to the use of DHEA and androgen
treatment?
Danielle Vorstera, Niamh Bradleyb, Lynne Robinsonc, Jayashish Ghoshc, Yadava Jevec, Justin Chuc
a

University of Birmingham; bLancashire Teaching Hospitals; cBirmingham Women's and Children's Hospital
NHS Trust
Background: Ovarian aging, which occurs due to a decreasing quality and quantity of oocytes, is a major factor for
declining fertility. Poor ovarian reserve (POR) means women who suffer from ovarian aging have worse outcomes
when undergoing assisted reproductive techniques such as IVF/ICSI due to poor response to ovarian stimulation.
Exogenous steroids, such as DHEA or testosterone gel, have been used as a therapeutic intervention to improve
IVF/ICSI outcomes in those with POR.
Methods: We issued a cross-sectional questionnaire to UK fertility clinicians on the 'Smart Survey' platform, to gain an
understanding of the current use of androgens (specifically DHEA) as a fertility treatment across the UK. We accepted
responses from 12/11/2019 - 27/01/2020.
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Results: Our survey received 53 responses from a variety of UK clinicians. Of the responders, 21 (39.6%) use DHEA
prior to assisted reproductive treatments (IVF/ICSI) in the treatment of patients with POR, and 17 (35.4%) would
recommend the use of DHEA to a colleague.
Conclusions: Our results show that clinicians use of DHEA in current practice is heterogenous, which may be due to
the inconclusive nature of current research. Further large, high quality RCTs are needed to provide a clear picture of
the benefits and potential risks of using DHEA as a fertility treatment so that national guidelines can be produced to
direct its usage.
P099

The use of rFSH results in better fertility treatment outcomes in women with reduced egg reserve
Deema Emar, Alka Prakash, Tulay Karasu
Cambridge IVF

Background: There is a debate around the optimal gondadotrophin for ovarian stimulation in women with reduced
ovarian reserve. We aimed to compare rFSH versus hMG monotherapy.
Methods: This is a retrospective analysis of consecutive IVF/ICSI cycles in a University Teaching Hospital over a 6
months period in 2019 comparing recombinant FSH (group 1) and hMG (group 2) monotherapy in women with an
AMH <=5.6pmol/l.
Results: 40 cycles were analysed (group 1=17 and group 2=23). 1 cycle was cancelled due to poor response. The
groups were comparable in terms of age, BMI and AMH. Duration of ovarian stimulation, total dosage of
gonadotrophin and the peak estradiol levels were comparable. However, the number of follicles on hCG scan, the
oocyte yield and oocyte maturity were significantly greater in group 1 (p=0.013, p=0.005 and p=0.011 respectively).
Fertilisation rate, day of embryo transfer, number of embryos transferred were comparable in both groups. 29.4% in
group 1 had embryos for cryopreservation compared to 8.7% in group 2. There was a statistical difference in
treatment outcome. 25% of women in group 1 had a positive pregnancy test compared to 8.7% in group 2 (p=0.018).
Women in group 2 were more likely not having embryos for transfer (p=0.051).
Conclusion: We report a significant difference in treatment outcomes. Our data shows that rFSH monotherapy
resulted in significantly higher oocyte yield and oocyte maturity. Women with a low egg reserve were more likely to
achieve a positive pregnancy test with rFSH stimulation. Our findings are limited by the observational study design and
the low numbers.
P100

High patient satisfaction with Local Anaesthesia with Minimal Sedation (LAMS) for oocyte retrieval (OR) in
a private fertility clinic setting
Peter Kerecsenyia, Katalin Szabob, Kirsty Turnera, Anamika Raoa, Raj Mathurb
a

Manchester Fertility; bManchester University NHS Foundation Trust

Background The Covid-19 pandemic has led fertility clinics to introduce measures to reduce the risk of viral
transmission and build service resilience in the event of staff non-availability. [1] Due to uncertain availability of
anaesthetists and potential infection risk involved with occasional bag mask ventilation or open suctioning during
sedation, we decided to trial LAMS instead of conscious sedation (CS) for patients undergoing OR. [2]
Methods Patients were counselled about LAMS prior to starting ovarian stimulation. We used temazepam (20mg po),
diclofenac rectal suppository (100mg) and paracetamol intravenous infusion (1000mg) premedication, followed by
paracervical local infiltration of 10ml 1% lidocaine. In case of paracetamol or NSAID allergy, codeine phosphate (3060mg po) was used instead. ENTONOX gas was offered during OR procedure. Post-operatively heat pack and codeine
phosphate (15-60mg po) or morphine sulphate (10mg po) was given as required. Medications were prescribed by the
operating surgeon. Vital signs were monitored intra- and post-operatively by an ALS trained ODP and recovery nurse.
Patient tolerance of the procedure was judged by the operating clinician. A telephone follow-up questionnaire was
conducted on the 2nd day after OR.
Results Between 1st June and 30th September 2020, 160 OR were performed exclusively under LAMS. Cases included
general IVF population with various BMI (19-35), various ovarian response (poor responders to polycystic ovaries),
with some difficult ovarian access and also patients with vaginismus. 159/160 patients were judged by the clinician to
have tolerated the procedure well and all procedures were completed as planned. According follow up questionnaire
48 hours after OR, 80.6% of patients (129 out of 160) preferred LAMS over CS while 5.6% (9 out of 160) would not
have LAMS again and 13.8% (22 out of 160) was neutral.
Conclusions LAMS offers a safe, and well-tolerated alternative to CS, without the need of anaesthetist or sedationist.
1. The British Fertility Society [Internet]. Stewart J, Kasraie J, Burns G, Campbell A, Evans D, Macklon N, Mathur R (The ARCS/BFS COVID working
group). The Association of Reproductive and Clinical Scientists (ARCS) and British Fertility Society (BFS) U.K. best practice guidelines for
reintroduction of routine fertility treatments during the COVID-19 pandemic; 6 May 2020. Available from:
https://www.britishfertilitysociety.org.uk/2020/05/06/arcs-and-bfs-u-k-best-practice-guidelines-for-reintroduction-of-routine-fertility-treatments-
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during-the-covid-19-pandemic/ 2. Acharya U, Elkington N, Manning L, Thorp-Jones D, Tavener G. Recommendations for good practice for sedation
in assisted conception, Human Fertility, 2019. 23:3, 150-158, DOI: 10.1080/14647273.2019.1596245
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A systematic review exploring the patient decision-making factors and attitudes towards pre-implantation
genetic testing for aneuploidy
Timothy Bracewell-Milnesa, Sarah Catob, Benjamin Jonesb, Paula Almeidaa, Julian Norman-Taylora, Dimitrios
Nikolaoua
a

Chelsea and Westminster NHS Trust; bImperial College London

Introduction: Pre-implantation genetic testing for aneuploidy (PGT-A) is in high demand worldwide, with ongoing
debate among medical societies as to which patient groups it should be offered. The psychological aspects for patients
regarding its use, lag behind the genomic technological advances, leaving couples with limited decision-making
support. The development of this technology also leads to the possibility for its utilization in gender selection in
certain countries. Despite the controversy surrounding these issues, very few studies have investigated the
psychological aspects of patients using PGT-A
Material and methods: This systematic review provides an up-to-date analysis of the psychosocial aspects
surrounding PGT for aneuploidy, as well as decision-making factors. A systematic search of English peer-reviewed
journals of three computerized databases were undertaken following PRISMA guidelines, with data extracted using
thematic analysis.
Results: Four studies were included. Attitudes towards PGT-A were positive, with the main motivating factors being
decreasing miscarriage rate, reducing the risk of termination of pregnancy and reducing the time to pregnancy.
Consistently raised concerns regarding PGT-A were financial burdens and moral beliefs. The vast majority of patients
felt sufficiently knowledgeable to make the decision; however, studies did reveal that a minority misinterpreted
certain potential benefits of PGT-A.
Conclusions: Although this systematic review was limited by the small number of studies investigating this topic, a
significant minority of patients appeared to misunderstand certain benefits and limitations of PGT-A. Fertility clinics
must ensure they provide adequate counselling to all patients using PGT-A. With the use of PGT-A on the rise globally,
there is a need to develop decision support tools for couples who have an increasing number of genetic testing
options becoming available to them.
P102

Progesterone regulates the expression of potential biomarkers of endometrial receptivity
Sutham Suthaporn, Walid Maalouf, Juan Hernandez-medrano
University of Nottingham

Background: Progesterone concentration peaking during mid-luteal phase induces appropriate endometrial
transcriptomics for implantation, thus genes actively expressed in this phase in response to progesterone are
potential biomarkers of endometrial receptivity. Currently, there is little consensus on gene identity/number of genes
and lack of evidence investigating the correlation between those genes and progesterone concentration. Expression of
endometrial receptivity-related genes that are regulated by progesterone would be good candidates for potential
biomarkers of pregnancy.
Methods: Women aged 18-35 years with regular cycles were recruited (n=23). Endometrial biopsy and blood sampling
for progesterone were performed during the mid-luteal phase (LH+7 -- LH+9) prior to the embryo transfer cycle.
Overlapping biomarkers of endometrial receptivity from previous transcriptomic studies were extracted and assessed
using RT-PCR. The correlation between their gene expression and progesterone was examined. All participants
underwent embryo transfer in the subsequent cycle, clinical pregnancy was confirmed at 6th weeks of gestation. The
association between the expression of biomarkers and pregnancy rate was investigated.
Results: SPP1, PAEP, GPX3, DKK1, and IL15 were identified as potential biomarkers of endometrial receptivity. The
expression of those genes was positively associated with mid-luteal progesterone concentration (p-values < 0.05).
However, there was no association between any of the targeted gene expression and clinical pregnancy in the
subsequent cycle (SPP1 (P=0.98, OR 1.01, 95% CI 0.34-3.06), PAEP (P=0.17, OR 0.01, 95% CI 0.00-1.82), GPX3 (P=0.91,
OR 0.01, 95% CI 0.00-9.49), DKK1 (P=0.61, OR 0.76, 95% CI 0.27-2.17), and IL15 (P=0.56, OR 0.63, 95% CI 0.12 -3.4)).
Conclusions: Progesterone is important to regulate the expression of genes-related to endometrial receptivity,
however, these genes were not predictive of pregnancy due to the small sample size, future large studies are needed
to clarify this issue.
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4D ultrasound guided embryo transfers improve live birth rates: A randomised controlled trial
Lewis Nancarrowa, Nicola Tempestb, Andrew Drakeleya, Kathy Forda, Roy Homburgc, Dharani Hapangamab,
Richard Russella
a

Hewitt Fertility Centre; bUniversity of liverpool; cHomerton centre

Objectives: To determine if 4D ultrasound guidance at embryo transfer improves live birth rates in comparison to the
clinical touch technique.
Methods: This was a prospective randomized controlled trial. 320 patients were recruited with 160 patients in the 4D
ultrasound guided arm of the trial and 160 in the clinical touch technique arm. Recruitment occurred over an 18month period. Recruitment and consent occurred on the day of embryo transfer. Any patient undergoing a single
embryo fresh or frozen transfer was recruited and randomly allocated to either the clinical touch technique or 4D
transvaginal ultrasound guided group. For randomisation a computer-generated randomisation list and numbered
sealed opaque envelopes contained group allocation for the patient. Those who had uterine cavity abnormalities,
significant medical comorbidities or previous randomization were not included in the trial.
Results: 320 patients were recruited into the study, due to drop outs, double embryo transfer and conversion to 2D
ultrasound guidance, there were 153 participants in the clinical touch technique (control) arm and 142 in the 4D
ultrasound guided (intervention) arm. There was no significant difference between age (p=0.13), BMI (p=0.321) and
AMH (p=0.878) between the groups. Both clinical pregnancy rate (CPR) and live birth rate (LBR) were significantly
better in the intervention group (CPR:51%, LBR:43%) when compared to the control group (CPR:37%, LBR:29%) (Pvalue 0.02, 0.0148 respectively). There was no significant difference between miscarriage, ectopic or multiple
pregnancy rates. Patient questionnaire following the transfers showed no significance difference between patient
comfort nor satisfaction during the procedure.
Conclusions: This particular technique was well received by patients and allowed for superior imaging of the uterine
cavity. This concurs with previous studies that ultrasound improves pregnancy rates and further RCTs are required
comparing 4Dvs2D ultrasound guided embryo transfers and the impact that more advanced imaging has on the
pregnancy rates.
P104

A systematic review on the clinical efficacy of EmbryoGlue in implantation outcomes
Anthoula Gkotsi, Dimitra Makri, Walid Maalouf
University of Nottingham

Background: Hyaluronan or hyaluronic acid (HA) supplementation during embryo transfer (ET) has been reported to
improve implantation rates and number of live births (1). This treatment is thought to promote embryo attachment
on the endometrial wall through the upregulated expression of HA receptors and/or enhance implantation, due to its
high viscosity and its angiogenic properties. In this work, we aim to identify the maximum beneficial effect of HA
supplementation by examining the embryonic stage, type of cycle (fresh or frozen), and treatment exposure time.
Methods: A literature search was conducted in online databases, to collect all studies that used the widely-used,
commercially available HA supplement, EmbryoGlue (Vitrolife, Sweden), and reported upon its effect on implantation
rates (IRs). A systematic review and meta-analysis was conducted on the IRs of 19 studies in fresh or frozen cycles, in
cleavage or blastocyst stage ETs and after different times of exposure. The statistical analysis was performed using
SPSS V26 with a statistical significance of p<0.05.
Results: The meta-analysis showed significantly higher IRs in frozen cycles compared with fresh (p=0.000), as well as in
the frozen blastocyst ETs compared to fresh blastocyst ETs (p=0.000). Significantly higher IRs were observed in
blastocyst transfers compared with cleavage stage ETs (p=0.000). Finally, in a subgroup analysis of exposure times in
the medium, significantly higher IRs (p<0.05) were observed in the >30min and >60min times of exposure compared
with the <10min and >10min subgroups. However, no significance was observed in the comparison between the
>30min and >60min subgroups (p=0.475).
Conclusion: The use of HA supplementation was found to do well in most patient categories with the highest IRs
reported in frozen cycles and in blastocyst ETs in particular, with this treatment exerting the maximum beneficial
effect after a 30-60min exposure of embryos in the medium prior to ET.
1. Heymann D, Vidal L, Or Y, Shoham Z. Hyaluronic acid in embryo transfer media for assisted reproductive technologies. Cochrane Library.
2020;2020(9).
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The effectiveness of prolonged downregulation for women with moderate/severe adenomyosis of the
uterus prior to frozen thawed embryo transfer (MODA): a pragmatic randomised controlled trial
Sania Latifa, Bassel H. Al Wattara, Tomasz Lukaszewskia, Ephia Yasmina, Shirin Khanjania, Paul Serhalb,
Dimitrios Mavrelosa
a
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(CRGH)
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Background: Adenomyosis can reduce the chance of clinical pregnancy by half in women undergoing assisted
conception (1). The MODA trial (modified downregulation for women with moderate/severe adenomyosis of the
uterus) aims to evaluate the effect of prolonged downregulation on the reproductive outcomes in women with
adenomyosis undergoing IVF.
Methods: MODA is a pragmatic randomised controlled trial of two parallel arms comparing prolonged downregulation
with GnRH analogue for six weeks to standard downregulation with GnRH analogue for two weeks prior to frozen
thawed embryo transfer (FTET). Our primary outcome is clinical pregnancy. Secondary outcomes will be livebirth,
pregnancy loss (biochemical pregnancy, miscarriage, ectopic pregnancy, stillbirth, termination of pregnancy),
gestational age at delivery, birth weight, neonatal mortality, major congenital anomaly, serious medication reaction,
number of frozen embryos available for transfer, number of days to achieve optimal endometrial thickness. We aim to
randomise 162 patients over 3 years to have an 80% chance of detecting an increase in the clinical pregnancy rate
from 22.9% in the control group to 42.7% in the experimental group, as significant at the 5% level (α= 0.05, β= 0.20).
Discussion: To date there is no consensus on the optimum regime for treatment of women with adenomyosis.
Prolonged downregulation could improve the clinical pregnancy rate by reducing the endometrial inflammatory
reaction and its impact on uterine receptivity in women with moderate/severe adenomyosis of the uterus undergoing
frozen thawed embryo transfer. The MODA trial is designed to offer pragmatic, real-life evaluation of the optimal use
of downregulation in affected women. MODA is currently recruiting across two fertility centres and is hoping to open
more sites in the future.
Conclusion: The MODA trial will help to evaluate the benefit of prolonged downregulation in women with
adenomyosis undergoing IVF. Ethical approval: 19/LO/1567 - NCT03946722.
Mavrelos D, Holland TK, O'Donovan O, Khalil M, Ploumpidis G, Jurkovic D, et al. The impact of adenomyosis on the outcome of IVF-embryo transfer.
Reproductive biomedicine online. 2017 Nov;35(5):549-54. PubMed PMID: 28802706.
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Cryostorage and how it impacts embryology workflow and stress: Perceptions by UK embryologists
Cristina Hickmana, Tim Glynnb, Michael Collinsa, Alicia Broussarda, Kathryn Goa
a

TMRW; bDudley Healthcare

A survey of 48 questions (similar to one administered to US embryologists) was administered to 240 UK clinical
embryologists, with 60 respondents to understand embryology work dynamics. 40% of embryologists reported a
practice of predominant planned freeze-all. Most embryologists (58%) perform 10 or less vitrifications daily, ranging
from 40-49 events. Most embryologists (84%) perform 10 or fewer warms daily, ranging from 30-39. Embryologists'
perceptions suggest fewer warms than freezes, implying an accumulation in cryostorage. Embryologists have mostly
coped with increased cryostorage by acquiring more tanks(92%), alarms and digital technology (45%), and by
allocating more time and staff to fulfil cryostorage maintenance (40%). By their own estimates, most embryologists
(60%) spend at least 1 hour weekly on filling tanks, with 12% spending more than 2 hours weekly. Most embryologists
either note available storage locations whenever samples are removed from storage and use these slots when
freezing other samples (38%), or physically look through the tanks to find available slots (32%), making the tracking of
storage vacancies a cumbersome and time-consuming task. Regarding risks, 38% of embryologists report experiencing
the inability to locate a particular sample in storage. Most embryologists(15/24) did not review or implement any
changes in their cryostorage process following the cryostorage failures in USA. When asked for things they wish for to
improve their life as an embryologist, most embryologists (22/33) wished for more automation and digitisation, and a
considerable proportion (12/33) specifically highlighted improved cryostorage, the process most mentioned.
Embryologists perceived automation and digitisation with RFID of the cryostorage process as beneficial (85%). All
embryologists preferred onsite storage over offsite, although some described that offsite storage would save on
space. Compared to US embryologists, UK embryologists (i)reported experiencing stress at lower levels and less
frequently, and; (ii)reported a higher rate of inability to locate a sample in cryostorage.
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A retrospective analysis of pregnancy outcomes following rFSH and HP-hMG stimulated IVF/ICSI cycles
Emma Park, Hiba Elhassan, Nick Raine-Fenning, Lyndsey Zujovic
Nurture Fertility Clinic

Background: When treating ovulation disorders, recombinant FSH (rFSH) and human menopausal gonadotrophin (HPhMG) are two of the main choices of stimulation agent. Although rFSH has been proven as a more biopotent agent, it
is still uncertain whether the inclusion of LH in HP-hMG improves overall pregnancy outcome. This study sought to
investigate whether there is a difference between pregnancy outcomes of IVF/ICSI cycles stimulated with HP-hMG
(Menopur) or rFSH (Gonal-F).
Method: Retrospective cohort study involving 50 women who underwent paired fresh IVF/ICSI-ET treatment cycles
stimulated with Menopur or Gonal-F ovarian stimulation between February 2017 and January 2020. Long and
antagonist stimulation protocols used. Primary outcomes included implantation rate (IR), pregnancy rate (PR), clinical
pregnancy rate (CPR) and live birth rate (LBR).
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Results: There were no significant differences in pregnancy outcome between Gonal-F and Menopur IVF/ICSI cycles,
however certain trends were identified. Gonal-F stimulation promoted a higher ovarian response demonstrated by a
higher number of oocytes retrieved (589 oocytes) compared to Menopur stimulation (536 oocytes). However, both
embryo quality and endometrial thickness were slightly improved following Menopur stimulation compared to GonalF stimulation. Similarly, Menopur stimulation resulted in a higher CPR, IR and LBR (18%; 13.75%; 12%) than Gonal-F
stimulation (16%; 10.7%; 8%).
Conclusion: There are no major differences between pregnancy outcomes of Gonal-F or Menopur stimulated IVF/ICSI
cycles, however Menopur stimulation seems to improve embryo quality and endometrial thickness, thus increasing
the chance of implantation. Although the inclusion of LH in ovarian stimulation does seem to slightly improve
pregnancy outcome, further evidence is required to confirm whether HP-hMG is a superior stimulation agent.
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Lack of seasonal variation in egg numbers in antagonist cycles
Akanksha Sooda, Raj Mathurb
a

Department of Reproductive Medicine; bSt. Mary's Hospital, Manchester

Introduction: Typical seasonal variation with high numbers of births during the spring has been noted over decades
(1). Previous studies have suggested seasonal variation in the outcome of in vitro fertilization (IVF), with higher
gonadotropin requirement in the winter months (2,3).
Study design: Retrospective study of fresh IVF cycles between 2008-2018. The average egg numbers obtained in
season were compared using one-way ANOVA with post-hoc Bonferroni test.
Results: 9918 cycles were conducted. Cycles were grouped into 4 seasons depending on month of oocyte retrieval:
winter (December-February, n=2283), spring (March-May, n=2775), summer (June-August, n=2278), and autumn
(September-November, n=2582). No significant difference was found in the groups for age, total dose of
gonadotropin, protocol and type of FSH. The mean number of eggs collected in winter was 9.59 +/- 6.51, which as
significantly lower than the average of other seasons 10.05 +/- 6.82, (p=0.004). Further sub group analysis showed
that difference was restricted to agonist cycles (p=0.013), and no effect was seen when antagonist cycles were
considered separately. ICSI cycles (n=5748) had a lower number of mature eggs in winter, which reached statistical
significance (p=0.049) but is unlikely to be of clinical significance. The cancellation rate for poor response and
fertilization rate did not differ significantly between seasons.
Discussion: This retrospective study suggests that the observation of fewer eggs in winter months is restricted to
GnRH agonist cycles. Future studies should control for ovarian reserve. . Further prospective studies are needed to
confirm if there is any seasonal variation in egg numbers collected and in outcomes of the cycles.
1. J Dahlberg, G Andersson Changing seasonal variation in births by sociodemographic factors: a population-based register study Human
Reproduction Open, Volume 2018, Issue 4, 2018, hoy015,https://doi.org/10.1093/hropen/hoy015 2. Yu Xiao , Min Wang , Kai Liu The influence of
seasonal variations on in vitro fertilization and fresh/frozen embryo transfer: a retrospective study. Arch Gynecol Obstet 2018 Sep;298(3):649-654.
doi: 10.1007/s00404-018-4843-0. Epub 2018 Jul 3. 2. N Rojansky , A Benshushan, S Meirsdorf, A Lewin, N Laufer, A Safran. Seasonal variability in
fertilization and embryo quality rates in women undergoing IVF Fert Ster 2000 Sep;74(3):476-81. doi: 10.1016/s0015-0282(00)00669-5.
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Blastocyst characteristics as selection criteria for fertility treatment: A critical review of the literature
Samuel Edneya, Davina Hulmeb, Helen Clarkeb
a

The University of Sheffield; bJessop Fertility

Background: Assisted Reproductive Technologies, such as in vitro fertilisation, were created to tackle the worldwide
public health crisis of infertility. Initially, the transfer of more than one embryo was standard procedure. However,
with studies reporting poorer ante- and neonatal outcomes with multiple pregnancy (1), a transition to single embryo
transfers was recommended (1). This shift compelled clinics to develop ways of selecting only the embryo with the
best chance of success. Non-invasive selection methods such as time-lapse technologies have been useful in embryo
selection and may improve treatment outcomes (2). Selection criteria are individual to each clinic (3) and include
features shown to significantly alter treatment outcome in their patient population. Many clinics still do not consider
blastocyst features in their selection criteria, however.
Objective: Analyse time-lapse studies on various blastocyst stage features and conclude whether they should be
considered as selection criteria for clinics not currently incorporating them.
Methods: English-written literature on blastocyst collapse, cytoplasmic strings, and blastocyst hatching and their
association with treatment outcomes was collected from the MEDLINE and Web of Science publication databases.
Results: Due to the abundance of promising and effectual literature, blastocyst collapse and blastocyst hatching
should be investigated further by clinics not currently considering these blastocyst parameters for their selection
criteria. The lack of meaningful literature on cytoplasmic strings indicated it should not be a priority of investigation by
any clinic at this time although future research may change this.
Future work: This project highlights the need for and encourages future retrospective data analysis on the
aforementioned blastocyst parameters to improve selection algorithms in clinics that do not currently consider them.
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This will allow for better informed decisions on the selection of a single embryo with the greatest chance for
successful pregnancy.
(1) Braude P. One child at a time: Reducing multiple births after IVF. 2006.
(2) Rubio I, Galán A, Larreategui Z, Ayerdi F, Bellver J, Herrero J, et al. Clinical validation of embryo culture and selection by morphokinetic analysis:
A randomized, controlled trial of the EmbryoScope. Fertil Steril. 2014;102(5):1287-94.
(3) Liu Y, Chapple V, Feenan K, Roberts P, Matson P. Time-lapse deselection model for human day 3 in vitro fertilization embryos: The combination
of qualitative and quantitative measures of embryo growth. Fertil Steril. 2016;105(3):656-662.
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Audit of the live birth rate in assisted conception using testicular sperm in non-azoospermic infertile
couples
Christopher Merretta, Ephia Yasmina, David Ralphb, Philippa Sangsterb
a

University College London Hospital; bSt Peters Andrology Centre

Purpose/background/objectives Surgical testicular sperm retrieval has allowed azoospermic men to participate in
assisted reproduction and combined with intracytoplasmic sperm injection (ICSI) there are have been reported good
rates of fertilisation 1. It has been suggested that testicular sperm may be protected from DNA damage and therefore
could be superior to ejaculated sperm in assisted reproduction even in non-azoospermic men 2. We audited rates of
live births and fertilisation in non-azoospermic infertile couples who underwent testicular sperm retrieval despite
having injectable sperm on their semen analysis.
Methods We conducted a retrospective review of 128 testicular sperm retrievals seen by the St Peters Andrology
Centre between the two-year period of 2018-2019. Couples were excluded if there were no injectable sperm on their
semen analysis.
Results With our criteria we identified 28 couples who underwent testicular sperm extraction despite having an
ejaculated semen analysis that would be appropriate for ICSI. Couples had an average male age of 41 (range 31-60)
and an average female age of 38 (range 30-45). 93% (n=26) had least one failed attempt at ICSI prior using ejaculated
sperm. 59% (n=17) of men had a DNA fragmentation index completed with an average score of 41% (range 31%-51%).
In the women the mean serum anti-Müllerian hormone (AMH) was 15.8 pmol/l (range 1-64 pmol/l). Mean mature
eggs retrieved was 9 per women (range 2-27) with a fertilisation rate of 50% (range 0-71%). There were 7 clinical
pregnancies in this population of couples. Of these clinical pregnancies, miscarried, 3 progressed to a live birth, and 1
pregnancy was ongoing. This audit yielded a live birth rate per couple of 14% (n=3).
Conclusions Of this sample of couples 14% had a live birth from their assisted reproduction treatment. More research
should be conducted to investigate use of testicular sperm extraction in non-azoospermic infertile couples.
1. Devroey, P. & Van Steirteghem, A. A review of ten years experience of ICSI. Hum. Reprod. Update 10, 19-28 (2004).
2. Lopes, L. S. & Esteves, S. C. Testicular sperm for intracytoplasmic sperm injection in non-azoospermic men: a paradigm shift. Panminerva Med. 61,
178 (2019).
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Safety of Ovaleap® compared to Gonal-f® in real-world clinical practice: Results from the safety of
Ovaleap® follitropin alfa (SOFIA) study
Sigal Kaplana, Rachel Levy-Toledanob, Miranda Daviesc, Debabrata Royc, Amir Lassd
a

Teva Pharmaceuticals, Israel; bRLT Medical Consulting, Boulogne Billancourt, France; cDrug Safety Research
Unit, Southampton, UK; dTheramex Ltd, London, UK
Ovarian hyperstimulation syndrome (OHSS) is a serious adverse outcome that may occur during assisted reproductive
technology procedures as a result of controlled ovarian stimulation. The objective of the SOFIA study was to assess the
safety of Ovaleap® (Theramex, UK), a biosimilar recombinant human follicle-stimulating hormone, compared to Gonalf® (Merck Serono, Germany) in one treatment cycle with respect to the incidence proportion of OHSS in routine
clinical practice.
Methods: SOFIA was an observational non-interventional prospective cohort study conducted in 6 European
countries. Eligible patients were infertile women undergoing superovulation for assisted reproductive technologies,
who were administered Ovaleap® or Gonal-f® for ovarian stimulation and were naïve to follicle stimulating hormone
treatment. The recruitment ratio was 1:1. The primary endpoint was OHSS incidence proportion and the secondary
endpoint included OHSS severity (Grades I, II, III). The effect of potential confounders on OHSS incidence proportion
between treatments was explored using univariate logistic regression.
Results: A total of 408 women who were administered Ovaleap® and 409 women who were administered Gonal-f®
were eligible for analysis. The incidence proportion of OHSS was 5.2% (95% CI: 3.4, 7.7) in the Ovaleap® cohort and
3.2% (95% CI: 1.9, 5.4) in the Gonal-f® cohort. No statistically significant difference in OHSS incidence was observed
between the two cohorts after univariate adjustment for each potential confounder (p>0.05). The incidence of OHSS
severity grades were similar in both treatments (3.4% versus 2.0% for Grade I, 1.2% versus 1.0% for Grade II, and 0.5%
versus 0.1% for Grade III, in the Ovaleap® cohort compared to Gonal-f® cohort, respectively), without significant
statistical difference (p=0.865, for each grade).
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Conclusions: Findings from SOFIA study indicate that the risk of OHSS and OHSS severity were similar between
Ovaleap® and Gonal-f® treatments and further corroborate the safety of Ovaleap® as a biosimilar to Gonal-f®.
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The impact of IVF on birth weight: A local study
Kate Williamsa, Jane MacDougallb, Emily Gelsonb, Chris Whiteb, Sara Salgado Alonsob
a

School of Clinical Medicine, University of Cambridge; bCambridge IVF, Cambridge.

Background Many studies suggest that IVF increases the risk of low birth weight (LBW, <2,500g) and small for
gestational age (SGA) babies1,2, whilst frozen embryo replacement (FER) results in high birth weight (HBW, >4,000g)
and large for gestational age (LGA) babies3,4.
Methods To determine if similar associations were occurring locally, we conducted a retrospective study looking at
singleton pregnancies conceived via either fresh IVF (+/- ICSI) or FER. We found 99 singleton pregnancies (44 FER, 55
IVF +/- ICSI), and calculated birthweight centiles5 for each baby, accounting for ethnicity, gestation, parity, maternal
weight and height.
Results The average birthweight centile was 55.3, with no significant difference between the IVF +/- ICSI group (59.1)
and FER group (50.6).
Additionally, our rates of both LBW (3% <2,500g, 9% SGA) and HBW (11% >4,000g, 8% LGA) in the local cohort are
comparable to the rates within the general UK population (7% <2,500g, and 10.5% >4,000g6).
Conclusions In contrast to the literature, there appears to be no significant difference between birthweights of IVF or
FER babies, when compared to the general population.
This finding may be due to our use of centiles, accounting for a variety of confounders in each patient. This centile
method is stronger than methods that match controls2 or adjust for fewer confounders3,4. Perhaps use of centiles
would be useful for future studies of IVF outcomes.
Additionally, IVF babies are speculated to be lighter due to ovarian hyperstimulation7. Of the 55 fresh IVF cycles in our
dataset, 42 used a GnRH antagonist protocol, possibly reducing the hyperstimulation effect8.
There is also a chance it is due to the small numbers in our study, or the specific parental fertility issues, but it is very
reassuring that this local cohort of ART singletons appear to have similar birthweights to the general population.
1) D'Angelo D, Whitehead N, Helms K, Barfield W, Ahluwalia I. Birth outcomes of intended pregnancies among women who used assisted
reproductive technology, ovulation stimulation, or no treatment. Fertility and Sterility. 2011; 96(2):314-320.e2.
2) Hayashi M, Nakai A, Satoh S, Matsuda Y. Adverse obstetric and perinatal outcomes of singleton pregnancies may be related to maternal factors
associated with infertility rather than the type of assisted reproductive technology procedure used. Fertility and Sterility. 2012; 98(4):922-928.
3) Hann M, Roberts S, D'Souza S, Clayton P, Macklon N, Brison D. The growth of assisted reproductive treatment-conceived children from birth to 5
years: a national cohort study. BMC Medicine. 2018;16(1).
4) Spijkers S, Lens J, Schats R, Lambalk C. Fresh and Frozen-Thawed Embryo Transfer Compared to Natural Conception: Differences in Perinatal
Outcome. Gynecologic and Obstetric Investigation. 2017;82(6):538-546.
5) Gestation Network. GROW Individual Centile Calculator [Internet]. 2020 [cited 11 October 2020]. Available from:
https://www.gestation.net/cc/about.htm
6) Office for National Statistics. Birth characteristics in England and Wales: 2017. [released 2019; cited 2020 Oct 10th]. Available at:
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/livebirths/bulletins/birthcharacteristicsinenglandandwales/2
017#percentage-of-babies-with-low-birthweight-remains-unchanged-since-2011
7) Kondapalli L, Perales-Puchalt A. Low birth weight: is it related to assisted reproductive technology or underlying infertility?. Fertility and Sterility.
2013; 99(2):303-310.
8) Pelinck M, Keizer M, Hoek A, Simons A, Schelling K, Middelburg K et al. Perinatal outcome in singletons after modified natural cycle IVF and
standard IVF with ovarian stimulation. European Journal of Obstetrics & Gynecology and Reproductive Biology. 2010; 148(1):56-61.
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Water-based contrast media HSG as tubal flushing in association with CC Citrate (CC) in natural conception
Giulia Maria Cilloa, Laurie Jonesb, Nigel Daviesb, Arianna D'Angelob
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Background 1 in 7 couples are affected by infertility and tubal occlusion accounts for more than 18% of the causes.
Hysterosalpingography (HSG) is a reliable diagnostic contrast test used to assess tubal occlusion via x-ray. (1) However,
a therapeutic role has also been suggested for this procedure, but the mechanism is still unclear. (2) Water-based
contrast media is the most used and considered the most efficient for tubal patency diagnosis, nonetheless, some
meta-analysis linked the therapeutic effect mainly to oil-based contrast HSG. (3)(4)
Methods Service evaluation of 170 women who received HSG between January 2017 and December 2018 and got
pregnant within the following year with no need of Medically Assisted Reproduction (MAR). CC administration after
the HSG was recorded. Among the 170 patients in the dataset, 76 were excluded leaving 94 patients included in the
study.
Results The overall pregnancy rate in the year following the HSG was 40.4%. Most patients conceived within 3 months
after the investigation and the pregnancy resulted in a live birth. Among the women who conceived 17 (44.7%) had
PCOS while 14 (34.2%) had unexplained infertility. Mild male factor, endometriosis and recurrent miscarriage were
identified as infertility causes in the remaining pregnancies. 50 (53.2 %) women took between 3 and 6 months of CC
(50 or 100mg) after the HSG and among them 20 (40%) conceived. Anovulatory infertility women seem to benefit the
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most from CC administration, among the 31 patients with anovulatory infertility, 23 took CC and 14 (60.8%)
conceived.
Conclusion This service evaluation demonstrates a potential treatment role of the water-soluble contrast HSG.
Couples should be advised to have regular intercourse after the HSG in order to maximize their chances after tubal
flushing. CC should also be prescribed, in selected cases, after tubal patency confirmation.
1.Fertility Overview - NICE Pathways, https://pathways.nice.org.uk/pathways/fertility 2.Tubal Flushing with Oil- or Water-Based Contrast Medium:
Can We Identify Markers That Indicate Treatment Benefit?, van Rijswijk et al, Human Reproduction Open, 2019 3.Effectiveness on fertility outcome
of tubal flushing with different contrast media: systematic review and network meta-analysis, Wang et al, Ultrasound in Obstetrics & Gynecology,
54.2 (2019), 172-81, doi.org/10.1002/uog.20238 4. The therapeutic effect of hysterosalpingography in couples with unexplained subfertility: a posthoc analysis of a prospective multi-centre cohort study, Dreyer et al, RBMO VOLUME 38 ISSUE 2 2019, doi.org/10.1016/j.rbmo.2018.11.005
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"It really depends on the clinic": Experiences of self-funding fertility patients in the UK
Olivia Marshall
BPAS

Background: The Competition and Markets Authority (CMA) is currently consulting on consumer law guidance for IVF
clinics in the UK.
Methods: Using SurveyMonkey, a survey was created to facilitate responses to the consultation from self-funded
fertility patients in the UK, focussing on four areas of concern identified by the CMA: price transparency, potential
mis-selling of treatments, success rates and unfair terms. The survey was advertised on social media.
Results: 203 respondents completed the survey between March-May 2020. 45 respondents were disqualified or
excluded because they exited the survey on the introductory page. Of the remaining 158 responses, 34% (n=54) stated
their fertility treatment had resulted in a successful pregnancy. An analysis of the responses revealed mixed
experiences. On prices, 72% (n=114) felt that prices were presented clearly when they were approaching clinics, but
only 37% (n=59) said the cost of their treatment remained as quoted, with hidden costs (especially of medication) and
add-ons commonly cited to explain the change. 62% of respondents (n=98) were offered add-ons, 64% of whom
(n=63) said the cost of these add-ons was not included in the original price quoted, and 55% of whom (n =54) agreed
they had been given sufficient information to make an informed choice about whether the add-on was right for them.
On success rates, 34% of respondents (n=54) found them easy to compare across clinics. 18% (n=28) said they were
asked to pay for additional treatments they did not feel they needed. 75% of respondents (n=118) experienced
problems in at least one area.
Conclusions: Self-funded IVF patients in the UK have mixed experiences. Three quarters experienced problems in at
least one area of concern as identified by the CMA. New consumer guidance may improve clinic practices.
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HSG in daily sub fertility clinic practice
Georgios Soulakis, Himanshu Borase
West Hearts NHS Trust

Tubal abnormalities are seen in 30-40% of female subfertility patients. Laparoscopy and dye test is considered to be
the gold standard diagnostic procedure however, is an invasive test, with all the risks related to a surgical procedure
under general anaesthetic.
Traditionally, hysterosalpingography (HSG) is a less invasive first-step alternative, used in most clinics. The
disadvantages of HSG are radiation exposure, discomfort, or even abdominal pain. Hysterosalpingo-Contrast
Sonography (HyCoSy) was introduced as an alternative using either contrast media or saline. The accuracy of HyCoSy is
comparable to that of HSG and Lap dye being reference standards for tubal patency testing. An advantage of
ultrasound is that, in addition to tubal patency, information is also obtained about pelvic anatomy including uterus
and ovaries.
Taken all this into consideration we have tried to audit another parameter, the time, needed with use of HSG in
Outpatient Department from first appointment to day of final management plan. In the pandemic era, backlog of
patients and delays are an emerging problem of the NHS.
Adopting measures of diminishing waiting lists in every aspect is of paramount importance. Our audit shows the
impact has implementation of sole HSG in delaying the management of subfertility patients.
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Stepping away from Day 3 freezing for oncology patients
Melanie Joannides, Annabel Rattos, Rehan Salim
Imperial College Healthcare NHS Trust

Background: The gonadotoxic effects of adjuvant chemotherapy regimens often damage the reproductive potential of
patients, causing premature ovarian insufficiency and subsequently infertility. This is justifiably a source of distress to
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patients desiring a family post-treatment. The constant improvement of fertility preservation (FP) protocols is
therefore essential in ensuring future options for cancer survivors.
Aim: Traditionally, our laboratory has cryopreserved embryos at the cleavage stage due the risk that a proportion of
patients may have no suitable blastocysts to cryopreserve. We wanted to determine whether this protocol was the
best treatment option available. Methods: A retrospective analysis was undertaken of cleavage and blastocyst stage
embryos cryopreserved between May 2018 and April 2020.
Results: 1092 frozen embryo replacement cycles (FRECs) were performed. Of these, 34 (3%) were from embryos
cryopreserved on Day-3 (average age = 38.9), and 1058 (97%) from Day-5 (average age = 36.4). The Day-3 FERCs
resulted in a positive urine pregnancy test (UPT) in 8.8% (3/34) of cases, and an ongoing clinical pregnancy rate (CPR)
of 2.9% (1/34). In comparison, Day-5 FERCs resulted in a 52.5% (556/1058) and 35.3% (374/1058) UPT and CPR
respectively. Further interrogation of the data revealed that the risk of having no blastocysts to cryopreserve was very
low, this did not vary with age. Moreover, the FP patients had a higher blastocyst utilisation rate than the 2019
average.
Conclusions: We propose altering the FP strategy, extending culture to the blastocyst stage for all patients with more
than 4 2PN, regardless of age. Additionally, embryos that show continued but delayed development will be cultured to
Day-7, cryopreserving those that reach a suitable stage/quality. Patients will be counselled appropriately, and
although they are likely to have fewer embryos cryopreserved, the potential of those embryos is higher/known, and
therefore more likely to achieve the desired outcome.

ART & AI
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Artificial intelligence in assisted reproduction -- novel frontiers
Jayeeta Samanta, Mari Isdale, Helen Hunter, Kingshuk Majumder
Saint Mary's Hospital, Manchester University Hospitals NHS Foundation Trust

Assisted reproduction is one of the most rapidly advancing areas in the speciality of Obstetrics and Gynaecology.
Extensive research and constant innovation have paved the way for clinicians and embryologists to engage in the
science of reproduction through advancing technology. In-vitro fertilisation (IVF) treatment today is a far-cry from the
days when the pioneers of laparoscopy and human reproduction had demonstrated the fertilization of a human egg
outside the body here in Oldham.
Amongst the various techniques used till now for improving success rates and outcome of IVF, there has been an
increasing trend of interest in the use of artificial intelligence and computational applications to predict the best
outcome in the individualised clinical and embryological scenario of each patient.
Conferences and symposia held worldwide over the last few years have witnessed a progressively increasing volume
of work being presented in this field, thus attracting attention not only from clinicians and researchers, but also from
administrators and investors, involved in the field of reproductive medicine.
This article sheds light on the concept of artificial intelligence and its evolution over the past decade, from the ideas of
the artificial neural networks (ANN) in the late nineties, to the development of computer algorithms that classifies
oocytes and predicts development and pregnancy outcome.
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Comparison of five Machine Learning algorithms to predict ploidy in human embryos using morphokinetic
parameters
Celine Jacquesa, Jérôme Chambosta, Stefanie De Gheselleb, Klaas Declerckb, Kelly Tillemanb, Cristina Hickmana
a
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Objective: To predict euploidy in human embryos based on a dataset consisting of morphokinetic, other embryo and
patient derived data and select the best Machine Learning (ML) model for this task.
Methods: Data were collected from January 2016 to December 2019 consisting of 539 biopsied blastocysts (150
cycles, 128 patients). Embryo were analyzed for morphokinetic development up to day 5/6 using timelapse imaging
(EmbryoScopeTM) after which trophectoderm biopsy was carried out. PGT for structural rearrangements (PGT-SR,
n=250) or aneuploidy screening (PGT-A, n=289) was performed by Next Generation Sequencing (NGS). Blastocysts
were classified as either euploid (45%, n=244) or aneuploid (55%, n=295). Five ML models were trained on 64
variables and their performances were compared to find the best ML algorithm to predict ploidy: Random Forest
classifier, SVM, Logistic Regression, Naïve Bayes (Gaussian) model and Gradient Boosting model. Each model
architecture was trained on 80% of the dataset and their hyperparameters were fine-tuned with a grid search method.
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Finally, they were evaluated on a testset composed of the remaining 20% of the data. The testset was never processed
during the training.
Results: The model which raised the best accuracy (65%) is a Gradient Boosting. This is a ML algorithm formed of an
ensemble of weak prediction models such as decision trees which suits categorical and numerical variables. The
performances achieved in terms of precision, recall, F-measure and AUC were respectively 60%, 88%, 71% and 0.65.
Precision and recall showed the efficacy to detect aneuploidy but not euploid embryos. The SVM, Naïve Bayes
(Gaussian), Random Forest, and Logistic Regression models achieved respectively 59%, 58%, 57%, 55% in terms of
accuracy.
Conclusion: Gradient Boosting algorithm outperformed other ML algorithms on the dataset combining morphokinetic
parameters with embryo and patient level data on predicting euploidy in human embryos.
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Apricity data hub: A framework designed for collaborative data science project on sensitive fertility data
Celine Jacques, Jérôme Chambost, Chris-Alexandre Pena, Caroline Noublanche, Mara Kotrotsou, Cristina
Hickman
Apricity

Backgrounds: Artificial Intelligence (AI) is increasingly used in Medically Assisted Reproduction (MAR) studies on
various steps of treatments. To reach acceptable performance, AI needs a large amount of data. Unfortunately, only a
few clinics have large enough databases and legally, centralizing MAR patient data is not possible. Multi-centre studies
are therefore difficult to conduct.
Methods: Three main challenges were identified and should be addressed by technology to enable a new level of
multi-centre studies: compliance with data protection standards; reproducibility of experiments; measure of data
quality and value for each partner.
Results MAR patient data is very sensitive and should remain on-site and accessible only by authorized people. The
technology should enable only algorithms to travel from centre to another over a secure network and data must never
leave the clinic. Patient data would be then protected, and the pseudonymisation of accessible data guarantees
patient anonymity.
Although the scientific studies on the same data should produce the same results, AI studies are complicated to
reproduce. Traceability with records of description of data processing, 'genealogy' of AI models, data access, all events
on the network, should be the norm to enable reproducibility.
Involving several partners without being able to assess the quality of their data can lead to learning from
heterogeneous or corrupted data. Accuracy, diversity and uniformity of the data are quality factors to consider instead
of volume. Measuring the contribution of datasets should be possible through the technology for fair value sharing
and for detection of corrupted data.
Conclusion: Data-sharing is essential for collaborative research in MAR and data-sharing technology is constantly
being improved. The Apricity Data Hub, a non-profit collaborative framework, seems to be an adequate solution for
data-sharing while respecting the standards of fertility data and to meet, among other things, these three challenges.
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Fertility Predictor: An update from the first AI-driven empowering tool providing patients with realistic
expectations associated with different types of treatment
Lucy Beaumont, Celine Jacques, Jérôme Chambost, Mara Kotrotsou, Cristina Hickman
Apricity

Objectives: To enhance the Fertility Predictor, an online tool to help patients predict their chance of live birth (LB)
after IVF treatment according to patients' specific characteristics by adding stage of embryo at transfer and number of
embryos transferred.
Methods: The study was conducted on a population-based cohort study with 162 cohorts of patients analyzed from
988,015 cycles from the HFEA register, from 2000to2016 excluding incomplete data. 9 machine learning algorithms
were trained on the most recent 406,371 cycles including IVF, ICSI and FET treatment from 2010 to 2016 to predict
LBR regarding embryo stage at transfer and number of embryos transferred.
Results: Multiple Embryo Transfer (MET) occurred in a majority (55%) of fresh cycles across all ages and the
proportion increased with age (18-34: 46%, 35-37: 54%, 38-39: 65%, 40-42: 71%, 43-44: 70%, 45-50: 60%). Patients
under 35 did not benefit from MET (SETvsMET LBRate:36%vs36%) and patients over 45 have a marginal benefit from
MET (SETvsMET LBR:4%vs3%) but they all have to deal with the risk of multiple LB (average <35: 1.4 LB,>45: 1.1 LB).
From 2000 to 2016, the average day of ET increased from 2.3 to 4.1 (p<0.001) and LBR increased from 24% to 31.5%
across all age groups. For blastocyst culture, the LBR increased from 25% to 50% from 2000 to 2005 and then
remained stable. For cleavage culture, the LBR decreased by 10 percentage points from 2008. Delaying ET increased
LBR in a similar manner from day 1 to 5 across all age groups.
Conclusion: Fertility Predictor makes the most recent HFEA data accessible to patients as a tool to help educate
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patients to better understand how LBR can be impacted by choices made during treatment and increase their
autonomy during the treatment.
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Human labelling of ICSI videos: There is room for improved consistency using AI
Sahar Leya, Raksha Jainb, Peter Hec, Celine Jacquesd, Jérôme Chambostd, Mara Kotrotsoud, Cristina Hickmand
a

School of Biological and Chemical Sciences, Queen Mary University of London; bFaculty of Medicine, Imperial
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Introduction: Visual analysis and monitoring of oocytes and the ICSI platform is used by embryologists throughout the
ICSI procedure. However, variations in these analyses may exist between operators. The aim of this project was to
examine consistency in the annotation of the oolemma, suction pipette and needle tip between different operators as
well as within each individual operator.
Methods: To measure interoperator variation, 14 frames from ICSI procedure videos were labelled by six operators.
These frames were relabelled another 4 times by each operator to measure intraoperator variation. Each frame was
taken from the initial 2-5 seconds of the needle touching the zona pellucida (ZP). Operators drew polygons around
each suction pipette and oolemma and marked the needle tip with a point in each frame. The intersection over union
(IoU) was used to calculate the differences both between and within operators in the area of the polygons drawn in
each frame.
Results: The mean interoperator IoUs were 0.960 and 0.964 for the oolemma and pipette respectively and 0.959 and
0.965 respectively for the intraoperator case. On average, the needle tip annotations of different operators were 3.7
pixels apart; 3.5 for the same operator. The observed intraoperator variation could be due to a number of reasons
including pixelated frames obscuring the needle tip within the ooplasm; shadowing around the pipette outline;
changes in oolemma shape throughout the procedure; and difficulties separating the oolemma from the ZP.
Conclusion: Although human operators can be consistent in marking the outlines of the features, variations exist both
between operators and within themselves. Using artificial intelligence to annotate these features could result in lower
variation and therefore can be used in research or clinical settings. The results presented here provide a baseline for
the evaluation of models tackling such tasks.
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Artificial intelligence - evolution in ART events and need for new standards
Jerome Chambosta, Hoor Alshubbarb, Celine Jacquesa, Chris-Alexandre Penaa, Mara Kotrotsoua, Cristina
Hickmana
a

Apricity; bInstitute of Reproduction and Developmental Biology, Imperial College London, London, UK

Background: Artificial Intelligence (AI) has become a mainstream topic in various healthcare industries. AI is gaining
momentum in the fertility sector with AI publications increasing sharply at ESHRE and ASRM from 2017 to 2018
(Curchoe and Bormann 20191 ).
Objectives: This review aims to depict the evolution of AI studies at ESHRE and Fertility Conference between 2019 and
2020, in terms of volume, quality and analysis topics.
Methods: Systematic review of conferences ESHRE and Fertility Conference 2019 vs 2020. Program, abstract books, as
well as attendance to all four conferences, were used to collect information on relevant abstracts selected for poster
or oral. 2859 abstracts were analyzed: 1116 and 1130 for ESHRE 2019 and 2020, 293 and 320 for Fertility 2019 and
2020. Using PRISMA method, the abstracts were searched using the following keywords: artificial intelligence, deep
learning and machine learning. Data sample size, algorithms performance metrics and analysis topics were collected.
Results: The two conferences reported a sharp increase in AI publications over time: ESHRE increased by 2.8 fold
(from 10 in 2019 to 28 in 2020) and Fertility increased by two fold (from 3 in 2019 to 6 in 2020). AI still represents a
minor proportion (2.3% in 2020 up from 0.9% in 2019) of all accepted abstracts. Low diversity was observed as most
(83%) were focused on embryo selection (quality, viability or ploidy prediction) mostly using deep learning algorithms
on images or videos (75%). Majority of studies used small volume of data (few thousands at most) with high variability
in reporting and in performance.
Conclusion: Results highlight the importance of setting standards for AI studies reporting for reviewing and validation,
setting standards for multi-centre collaboration to increase the data sample sizes and decrease bias and expand the
topics of interest to the whole
1. Curchoe CL, Bormann CL. Artificial intelligence and machine learning for human reproduction and embryology presented at ASRM and ESHRE
2018. J Assist Reprod Genet. 2019 Apr;36(4):591-600. doi: 10.1007/s10815-019-01408-x. Epub 2019 Jan 28. PMID: 30690654; PMCID: PMC6504989.
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Mulitcentre derived time lapse algorithms developed using 6228 transferred embryos with known birth
outcome incorporating novel morphological and morphokinetic markers
Rachel Smitha, Bjorn Petersenb, Amy Barriea, Sue Montgomerya, Sam Duffya, Louise Besta, Yvonne Lodgea,
Sarah Thrilby Moorea, Sarah O'Boylea, Fiona Foada, Sylwia Krokosa, Alison Campbella
a

CARE Fertility; bBMP Analytics

Introduction: Models built using morphokinetic markers of development are widely used to rank embryos within a
cohort. Such models include defined temporal parameters which are closely related to morphological grade(1).
However, morphological grading by an embryologist is subjective and not strongly correlated to outcome. Can
incorporation of novel markers of morphology with known temporal events successfully rank embryos to enable
prediction of propensity for live birth?
Method: 6228 known live birth data from 8 clinics between 2011-2018 were investigated using an exploratory
approach to identify novel markers of development. Five significant variables were defined, a derivative of time to
start of blastulation; a derivative of trophectoderm grade; a kinetic variable utilising t3, t4, t5 and t8; an interval
variable of tB-tSB and a variable based on novel morula classification. To maximise the output available, a proxy value
was derived for missing data points. The model was built using logistical regression and validated using fivefold cross
validation with the data split as 80% training and 20% test.
Results: An algorithm was developed with an AUC of 0.685 demonstrating reliable prediction of live birth. Without
morphological variables, the AUC was 0.674 demonstrating the improvement in prediction value by including the
derivative of the trophectoderm and morula grade. This resulted in ten distinct classes ranging from 2 to 46%,
irrespective of patient variables, for chance of live birth.
Conclusion: The addition of trophectoderm and morula grade from a static observation, in combination with known
kinetic markers of implantation potential, increases the predictive value of the algorithm to successfully rank embryos
based on their potential for live birth outcome. Additionally, using proxy values widens the scope of the model by
maximising the data available for generating the model, and by allowing the model to be applied when missing values
are present.
1.Meseguer M, Herrero J, Tejera A, Hilligsoe KM, Birger Ramsing N, and Remohi J, The use of morphokinetics as a predictor of embryo implantation.
Human Reproduction 2011;
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Computational modelling of temperature during vitrification of multiple oocytes/embryos
Timothy Ostlera, Thomas E Woolleya, Karl Swanna, Helen Priddleb, Giles Palmera, Andrew Thomsonb, Katerina
Kaouria
a

Cardiff University; bLondon Women's Clinic Wales and Bristol

Background Vitrification, or ultrarapid freezing, is a well-studied method used for cryopreservation of gametes and
embryos [1, 2]. The volume of loading material during vitrification is known to correlate strongly with cooling rates,
which in turn impact on embryo survival rates, so techniques that minimise loading volume have been established.
Within an IVF laboratory, it is becoming common practice to vitrify multiple oocytes (and sometimes embryos) on a
single vitrification device. However, there is currently little guidance on how this practice affects survival rates of
oocytes, or embryos. This KESS2 sponsored spatiotemporal thermal model predicts how vitrifying multiple
oocytes/embryos on the same device affects vitrification freezing and thawing rates.
Method We use COMSOL Multiphysics 5.5 to computationally construct geometries representing the Open Cryotop®
vitrification device (Kitazato), following similar approaches to previous literature [3] to simulate the evolution of
temperature during vitrification. The computational model allows us to rapidly experiment with varying numbers and
spatial arrangements of embryos on the device, e.g. rows, or triangles. The average temperature in the embryos is
determined over time, as a proxy for their current vitrification state. Our simulations provide upper and lower bounds
for the cooling rates observed in practice.
Results In the most temperature sensitive case, adding additional embryos slows vitrification by approximately 0.15
seconds per embryo, up to three embryos, and remains constant with subsequent additions. Realistic spatial
arrangements also yield similar cooling rates, all within an interval of 0.15 seconds. The only constraint on the number
of oocytes/embryos vitrified per device is therefore the volume of loading material incurred and the embryologist's
skill.
We, thus, conclude that current protocols are sufficiently safe and that embryologists do not need to spend time
positioning oocytes/embryos on the loading device in specific configurations.
[1] M Kuwayama, G Vajta, O Kato, and S Leibo. Highly efficient vitrification method for cryopreservation of human oocytes. Reprod. Biomed. Online,
11(3):300-308, 2005. [2] M Sansinena, MV Santos, N Zaritzky, and J Chirife. Numerical simulation of cooling rates invitrification systems used for
oocyte cryopreservation.Cryobiology, 63(1):32-37, 2011. [3] MV Santos, M Sansinena, J Chirife, and N Zaritzky. Convective heat transfer coefficients
of open and closed cryotop® systems under different warming conditions. Cryobiology, 84:20 - 26, 2018
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Concentrations of GDF9 and BMP15 in serum across the menstrual cycle
Angelique Riepsamena, Mark W. Donoghoeb, Angela Baerwaldc, Michael W. Pankhurstd, Shelly Liene, Yin
Harng Chongd, David M. Robertsona, William L. Ledgere, Robert B. Gilchriste
a

University of New South Wales; bUniversity of New South Wales, Mark Wainwright Analytical Centre; cWest
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Background: Growth differentiation factor-9 (GDF9) and bone morphogenetic protein-15 (BMP15) are TGF-β proteins
that regulate key processes throughout folliculogenesis and are determinants of mammalian fecundity (1). They are
predominantly produced by the oocyte and have demonstrated potential clinical application as biomarkers of oocyte
quality and quantity (2). However, no studies have assessed whether serum concentrations alter during the different
phases of the menstrual cycle, and thus if assessment should be confined to specific cycle stages. The objective of this
study was to measure serum concentrations of these proteins throughout the menstrual cycle in women at different
stages of reproductive life.
Methods: Serum was collected every 1-3 days throughout the menstrual cycle from 41 healthy ovulatory women from
three cohorts: menses to late luteal phase (21-29 years of age; n=16; University of Otago) and across one
interovulatory interval (18-35 years of age; n=10; and 45-50 years of age; n=15; University of Saskatchewan), with
simultaneous ultrasound scans confirming ovulation. Serum concentrations of GDF9, BMP15, estradiol, FSH, LH,
progesterone, and AMH were measured. To detect changes, mean concentrations and variances across the cycle were
statistically modeled using a generalized additive model of location, shape and scale (GAMLSS).
Results: GDF9 and BMP15 were detectable in 54% and 73% of women and varied 236- and 52-fold between women,
respectively. Across the menstrual cycle, there were minimal changes in serum GDF9 or BMP15 within a woman for all
cohorts, with no significant differences detected in modeled mean concentrations. However, modeled variances were
highest in the luteal phases of all women for BMP15 immediately following ovulation, regardless of age.
Conclusions: Serial changes in GDF9 or BMP15 concentrations across the cycle were not statistically detected,
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although increased BMP15 variance was noted in the early luteal phase suggesting a possible underlying cyclic
pattern.
1. Gilchrist RB, Lane M, Thompson JG. Oocyte-secreted factors: Regulators of cumulus cell function and oocyte quality. Hum Reprod Update.
2008;14(2):159-77. 2. Riepsamen AH, Chan K, Lien S, Sweeten P, Donoghoe MW, Walker G, et al. Serum concentrations of oocyte-secreted factors
BMP15 and GDF9 during IVF and in women with reproductive pathologies. Endocrinology. 2019;160(10):2298-313.
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Use of ovarian reserve markers in predicting fertility treatment response and outcomes in women with
hypogonadotropic hypogonadism: A Systematic Review and Meta-analysis
Polly Forda, Neelam Potdarb
a
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Background/ Objectives: Hypogonadotropic hypogonadism (HH) in women is associated with long-term ovarian
suppression which could affect the reliability of the ovarian reserve markers anti-mullerian hormone (AMH) and antral
follicle count (AFC) (1). The aim of this review was to assess whether ovarian reserve testing is a reliable indicator of
ovarian response to stimulation and pregnancy outcomes in women with HH.
Methods: Electronic databases (Medline, Embase, CINAHL Plus and Cochrane library) were searched to identify HH
women who underwent ovarian reserve testing and ovulation induction (OI) or in-vitro fertilisation/intracytoplasmic
sperm injection (IVF-ICSI). The primary outcomes were assessment of ovarian reserve and response to stimulation.
Secondary outcomes were total dose of gonadotrophins used, days of stimulation and pregnancy rates. Proportional
meta-analysis (random effects model) was performed for pregnancy rates (StatsDirect (2)).
Results: Seven studies (N=73 women) evaluated ovarian reserve in HH women undergoing ovarian stimulation.
Demographic ranges: age 24-36 years, body mass index 19 - 29 kg/m2, FSH 0.05 - 6.8 IU/L, LH 0.1 - 5.3 IU/L. AMH in
6/7 studies ranged 0.65 - 25.71 pmol/L and AFC in 6/7 studies ranged 0 - 21. 3/6 studies had women with AMH values
< 3 pmol/L and 4/6 studies reported 0 AFC. 6/7 studies reported FSH and LH <1 IU/L. IVF-ICSI was undertaken in 3
studies (61 women) and OI in 4 studies (12 women). Stimulation days for OI ranged 14 - 102 days. For IVF/ICSI, total
dose of gonadotrophins ranged 2100 - 3227 IU. Proportional meta-analysis of clinical pregnancy rates showed success
rates of 60% (95% CI 48 - 71%).
Conclusions: In women with HH a low AMH or AFC should not be used as an indicator of poor ovarian response to
stimulation or predictor of pregnancy rates.
1. Tran ND, Cedars MI, Rosen MP. The role of anti-mullerian hormone (AMH) in assessing ovarian reserve. J Clin Endocrinol Metab 2011; 96:3609-14
2. StatsDirect Ltd. StatsDirect statistical software. http://www.statsdirect.com. England: StatsDirect Ltd. 2013
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In vitro effects of dihydrotestosterone (DHT) on gonadotropin receptor function and steroidogenesis in
human granulosa lutein cells
Priyanka Anujan, Lisa Owens, Jane Alrø Bøtkjær, Aylin Hanyaloglu, Kate Hardy, Stephen Franks
Imperial College London

Polycystic ovary syndrome (PCOS) is a multifactorial, complex endocrine disorder affecting a significant proportion of
the global population. Hyperandrogenism is a key feature in PCOS patients. Moreover, aberrant secretion and/or
action of gonadotropins are implicated in PCOS, but, to date, we have only limited knowledge of how these factors
may interact in the aetiology of PCOS.
We hypothesised that excess androgens may cause aberrant gonadotropin activity and therefore sought to examine
the effect of androgen treatment on gonadotropin receptor signalling and function. Granulosa lutein cells (GLC) from
women without PCOS were pre-treated with 10nm DHT in vitro for 24 hours prior to luteinizing hormone (LH)
treatment. LH signalling, gene expression and steroid synthesis were evaluated by cAMP assay, RT-qPCRs,
immunofluorescence, and Western blotting. DHT augmented the cAMP response to LH (up to 15-fold change).
Increased generation of pERk 1/2 in response to LH was also observed with the addition of DHT.
These changes did not appear to be related to an increase in LHCGR expression but DHT treatment did increase the
expression of androgen receptor (AR). AR expression is downregulated by LH treatment in vitro, so there appears to
be a strong relationship between these two key receptors. Moreover, preliminary data indicate that DHT treatment
along with LH increase gene expression of CYP11A1.
In conclusion, androgens directly contribute to reprogramming LHR signalling and function in GLCs and this interaction
is relevant to understanding the aetiology of PCOS.
P130

Plasma sex steroid hormone profiles after a single dose of epidural administration of follicle-stimulating
hormone via caudal vertebrae in cattle
Kenichiro Sakaguchia, Yojiro Yanagawab, Nattapong Ninpetchb, Kohei Kawanob, Tomoko Sudac, Koji Yoshiokac,
Seiji Katagirib, Masashi Naganod
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Background: Conventional bovine superovulation regimens use multiple intramuscular follicle-stimulating hormone
(FSH) injections and are stressful for animals and labour intensive. A single epidural administration of FSH via caudal
vertebrae can induce superovulation (1). In addition, blastocyst rate after ovum-pick up-in vitrofertilisation and
plasma FSH concentrations after the epidural administration were higher than those by the conventional procedure
(1, 2). In this study, we investigated plasma concentrations of sex steroid hormones to understand the reason for
higher blastocyst rate by epidural FSH administration.
Methodology: Non-lactating Holstein cows (n=3) were treated simultaneously with insertion of an intravaginal
progesterone (P4) device and an oestradiol (E2) administration. Then they received twice-daily porcine pituitary FSH
(pFSH-P) (total 30 armour units) intramuscularly for 3 days (control) from 4 days after P4 and E2treatments. Two to
four months later, the same animals were again subjected to P4 and E2treatments and received a single epidural
administration of pFSH-P (30 armour units) 4 days after the treatment. Prostaglandin F2α was administrated and the
P4 device was withdrawn 48 hours after the first pFSH-P administration for each treatment. Blood was periodically
collected from 0 to 104 hours after the first pFSH-P administration. Plasma concentrations of P4, E2, and testosterone
(T) in both groups were measured by enzyme immunoassay.
Results: P4 concentrations decreased after withdrawal of P4 devices (P < 0.05), and E2concentrations increased 48
hours after withdrawal of P4 devices (P < 0.05). Although there were no differences in the concentrations of P4 and
E2 between the groups, T concentrations tended to be lower in the epidural treatment than in the control (P = 0.08).
Conclusion: Lower T concentrations after the epidural treatment suggested that higher FSH may facilitate the
conversion of T to E2 and intrafollicular E2 concentrations may be higher in the epidural group.
1. Sakaguchi K, Ideta A, Yanagawa Y, Nagano M, Katagiri S, Konishi M. Effect of a single epidural administration of follicle-stimulating hormone via
caudal vertebrae on superstimulation for in vivo and in vitro embryo production in Japanese black cows. J Reprod Dev. 2018;64(5):451-5.
2. Sakaguchi K, Suda T, Ninpetch N, Yanagawa Y, Katagiri S, Yoshioka Y, Nagano M. Plasma profile of follicle-stimulating hormone after a single
epidural administration via caudal vertebrae in cattle. Fertility 2020, SP3D.2, Edinburgh, United Kingdom, 11th January 2020.
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Granulosa cell signaling-based bioassay in vitro for personalized stimulation in ART: Benefit of LH addition
to FSH
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Introduction: Granulosa cells collected from 105 normo- and 105 sub-responders women undergoing assisted
reproduction (ART) feature specific human follicle-stimulating hormone (hFSH) receptor (hFSHR) expression and
response to gonadotropins in vitro. Normo-responders display higher sensitiveness to hFSH than sub-responders,
resulting in lower hFSH 50% effective concentrations (EC50) required for inducing cAMP and steroid response. This
study examines if adding r-hLH to r-hFSH can recover the difference of granulosa cell cAMP and progesterone
response between sub-responder vs normoresponder women.
Methods: Human primary granulosa lutein cell samples collected in-vitro are genotyped for hFSHR polymorphisms
known to modulate the response to hFSH and stimulated by increasing doses (0-100nM) of r-hFSH (Gonal-f) + 10nM rhLH (Luveris). cAMP and progesterone are measured by immunoassays and dose-response curves performed.
Results: Cells of sub-responders treated with r-hFSH + rhLH produced higher cAMP levels than same cells treated by
rhFSH alone. r-hLH compensates for the different r-hFSH dosage, required for increasing cAMP, between normo- and
sub-responder cells (hFSH EC50 2.668 ±1.012 vs 1.486 ±1.075 nM, respectively; p<0.01). 24-h basal progesterone
production of cells from normo-responder women is higher than cells from sub-responders (p<0.01). In the presence
r-hLH, progesterone production increased in all samples. Progesterone produced by cells from normoresponder
women is higher than cells from sub-responders (about 2-fold p<0.01). hFSH EC50 values are similar in both groups,
revealing that adding r-hLH is linked to equipotency of rhFSH in inducing steroidogenesis (p≥0.05).
Conclusion: Co-treatment by recombinant hFSH + hLH may reduce, or even deplete the difference in cAMP and
progesterone production between granulosa cells from normo- and sub-responder women. This study provides the
rationale for establishing an in-vitro bioassay able of inferring and optimizing the in-vivo response to ART treatment,
evaluating steroidogenesis. The model suggests that r-hLH addition to r-hFSH treatment for ovarian stimulation may
be beneficial in sub-responder women.
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Timing of urinary estrone-3-glucuronide tests
Sarah Johnson, Cameron Hogg, Peter Smith
SPD Development Company Ltd

Background The onset of a woman's fertile phase can be identified by an increase in concentration of urinary
metabolites of estradiol, including E1-3G (estrone-3-glucuronide). Home ovulation tests typically detect the lutenising
hormone (LH) surge, which identifies the day before and day of ovulation. Some also measure E1-3G to identify the
user's full fertile phase. Such tests require users to test the first morning void. The consequences of testing at different
times of the day are not known. Methods Women aged 18-45 with natural menstrual cycles (n=19) were required to
collect and measure volume of every single void of urine for one entire menstrual cycle. Creatinine (Cobas Miras™)
and E1-3G and LH (AutoDELFIA™) were measured on all 1732 samples. Trial registration number NCT:01577147.
Results Women voided a median of 6 urine samples per day (min to max;2-12). LH surge day ranged from day 10-25
(mean 13.9). When considering only first morning void urine, the E1-3G rise was a mean of 1.94 days in advance of the
LH surge. Creatinine correction had minimal impact, with the mean time from E1-3G rise to LH surge being 2.28 days.
When all urine voids were tracked, the E1-3G rise was much more difficult to assign. If selecting daily samples from a
different time of day for analysis, it was not possible to identify the E1-3G rise in uncorrected urine samples.
Conclusion E1-3G rise was consistently identifiable in first morning urine, with or without urine concentration
correction. Correction is needed if using voids later in the day. Home ovulation tests that measure E1-3G can identify a
wider fertile phase than LH only tests, providing users with more options for timing of intercourse. However, users
should adhere to instructions of using first morning void.
P133

Vitamin D3 supplementation regulates estrous cycle sequel to its estrogenic effect in ovariectomized albino
rats
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Vitamin D is a steroid hormone like estrogens and could regulate diverse female reproductive processes, namely,
estrous cycles (EC) and uterine propagation.
Eighteen (18) albino rats (138.33 ± 8.37 g) with regular EC, assigned into three groups (A-C, n=6), were used to
investigate effects of vitamin D3 (vitD3) on EC length. Group A rats received 5 ml/kg of distilled water (DW). Groups B
and C received 0.025 mg/kg and 0.125 mg/kg of vitD3 dissolved in DW respectively for 25 days. Elseways, 25
ovariectomized pre-pubertal rats (67.75 ± 6.54 g), assigned into five groups (A-E, n=5), were used to determine
estrogenic activity of vitD3. Groups A (intact rats), B, C, D and E received 5 ml/kg of DW, 5 ml/kg of paraffin oil, 0.1
mg/kg of stilbesterol, 0.025 mg/kg of vitD3 and 0.125 mg/kg of vitD3 respectively for 4 consecutive days, when uterine
weights (UTW), percentage uterine weights (%UTW) and histomorphometric parameters of the uterine horns were
determined.
The result showed that 0.025 mg/kg of vitD3 significantly (p < 0.05) shortened proestrus and diestrus phases, but
prolonged (p < 0.05) estrus phase of EC when compared with the control and Group C rats. However, total cycle length
and metestrus phase were not affected (p > 0.05) by the treatment. VitD3 and stilbesterol increased (p < 0.05) UTW,
%UTW, endometrial thickness and uterine luminal convolutions or folds when compared to the paraffin oil-treated
and intact rats.
It was therefore concluded that vitD3 altered EC of rats due to its estrogenic activity.
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Alterations of Kiss 1r, GnRHr and nuclear receptors of the hypothalamo-pituitary-ovarian axis following low
dose Bisphenol-A exposure in Wistar rats
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a

University of Ilorin; bCentre for Studies in Behavioural Neurobiology, Concordia University, Canada

Bisphenol A is a chemical used primarily as a monomer in the production of polycarbonate plastics (PC) and epoxy
resins. It is a synthetic chemical compound that is produced in billions of pounds annually, and tagged as an endocrine
disruptor. Bisphenol A is a high production synthetic chemical compound, that is used in the production of many
consumables and equipments of daily consumption and use by man.
Growing interest in possible health threats posed by endocrine disrupting chemicals (bisphenol-A inclusive), as these
substances are in our environment, food, and many consumer products. Therefore, this study aims to determine
bisphenol-A effects on the hypothalamo-pituitary-ovarian axis, and role of melatonin in this regard.
Forty-two Wistar rats were bred, grouped into 7, with each group consisting of 6 rats. Experimental groups were
administered low and high doses of bisphenol-A and melatonin, starting from day 19, and was continued for 7 weeks
orally. They were left to develop into full adults and were sacrificed on day 120 ± 6days. Blood samples,
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hypothalamus, pituitary and ovarian tissues were excised for biochemical and tissue antioxidants assays as well as
genetic studies.
Results show elevated gonadotropin and androgen levels. There was disruption of reactive oxygen species in the
ovarian tissues, as well as alterations in the expression of genes that regulate reproduction at the hypothalamus and
pituitary levels.
Conclusion of early exposure to bisphenol-A is associated with prolonged duration of disruption of reproductive
functions in female Wistar rats, which persist long after ceasation of the exposure. Keywords: Bisphenol-A, endocrine
disruptor, reproduction. HPO axis

Uterus
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Vitamin D regulation pathways are present in the ovine endometrium and placenta
Claire Stenhousea, Katherine Hallorana, Dana Gaddyb, Larry Suvac, Fuller Bazera
a

Texas A&M University, Department of Animal Science; bTexas A&M University, Veterinary Integrative
Biosciences Department; cTexas A&M University, Department of Veterinary Physiology and Pharmacology
Background: Vitamin D is essential for renal and skeletal development and function, however the importance of
placental vitamin D transport remains poorly understood. This study sought to analyse the expression of vitamin D
regulatory molecules at the ovine maternal-conceptus interface throughout gestation.
Methods: Ewes were euthanised and hysterectomized On Days 9, 12, 17, 30, 70, 90, 110 or 125 of pregnancy.
Expression of CYP11A1, CYP2R1, CYP24, CYP27B1, and VDR mRNAs were quantified by qPCR, and VDR was localised by
immunohistochemistry in Day 17 conceptus tissue, endometria and placentae.
Results: Day 17 conceptuses expressed CYP11A1, CYP2R1, and VDR mRNAs. VDR protein was expressed by the
endoderm and trophectoderm of the Day 17 conceptus, with more intense staining observed in the endoderm. Both
endometria and placentae expressed CYP2R1, CYP24, and VDR throughout gestation. Placentae also expressed
CYP11A1 and CYP27B1. CYP2R1 mRNA had stable expression throughout gestation in both the endometria and
placentae. Higher expression of CYP24 mRNA was observed in endometria from Days 9 and 12 compared to the
remaining gestational days investigated (P<0.001). Expression of VDR mRNA in endometria fluctuated throughout
gestation, with peaks in expression on Days 17 and 90 (P<0.001). In placentae, high expression of CYP24 (P<0.01),
CYP11A1 (P<0.001) and CYP27B1 (P=0.08) mRNAs was observed on Day 30, with low expression for the remainder of
gestation. VDR mRNA expression decreased in placentae with advancing stage of gestation (P<0.001). VDR protein was
localised to the myometrium, blood vessels, luminal and superficial glandular epithelia, caruncles, and chorioallantois.
Interestingly, VDR protein was localized to the glandular epithelia in late gestation when it could be transported by
placental areolae, but not in early gestation.
Conclusions: These results suggest that vitamin D regulatory molecules have dynamic expression throughout
gestation and direct our attention to the need to further understanding of placental vitamin D transport.
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Endometrium-on-a-chip microfluidic device reveals how conceptus-derived proteins alter the endometrial
secretome
Haidee Tinning, Niamh Forde
University of Leeds

Background We have previously shown that the conceptus derived proteins CAPG and P4HB alter the endometrial
transcriptome during pregnancy recognition in static cell culture. Our aim was to use an endometrium-on-a-chip
device to mimic endometrial exposure to these conceptus-derived proteins and to test the hypothesis that they alter
the endometrial epithelial cell secretome.
Methods Primary bovine endometrial epithelial (bEECs) and stromal (bESCs) cells were cultured within a dual
chambered device (Ibidi) on either side of a porous membrane in RPMI 1640 (10% EV-depleted charcoal-stripped FBS,
1% antibiotic antimycotic solution). Culture media containing either 1) Vehicle control (VC), 2) rbCAPG (1µg/mL), or 3)
rbP4HB (1µg/mL) (n=3) under 1µL/min flow rate for 24 hours was flowed over the bEECs. Conditioned flow-through
medium was collected and analysed using quantitative Tandem Mass Tag (TMT) mass spectrometry, alongside
unconditioned medium (UM; n=2). Proteomic data was analysed using Proteome discover and filtered using a 5% FDR
cut off while significant differences in protein abundances between treatment and VC groups were determined using
paired t-tests (p<0.05).
Results In our system, 148 proteins were significantly altered (107 increased in abundance) in the conditioned
medium from the VC samples compared to the unconditioned medium, including MIC1, S100A2 and PGM1. GO
enrichment analysis (p<0.05) revealed actin filament-based process was significantly enriched (FDR<0.05). Treatment
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of cells with rbCAPG altered secretion of 11 (2 increased) proteins compared to VC, whereas treatment with rbP4HB
altered secretion of 19 (15 increased) proteins.
Conclusions Endometrium-on-a-chip devices coupled with microfluidics techniques can model the endometrium and
its secretory response to molecules in vitro. This allows us to gain insights into how conceptus-derived molecules alter
endometrial function in vivo to support early pregnancy.
P137

Impact of selective progesterone receptor modulator (SPRM) on uterine microvasculature in women with
heavy menstrual bleeding (HMB) assessed with dynamic contrast-enhanced magnetic resonance imaging
Hui Wei Leowa, Lucy Kershawb, Lucy Whitakera, Hilary Critchleya
a

MRC Centre for Reproductive Health, University of Edinburgh; bEdinburgh Imaging, University of Edinburgh

Background HMB significantly impacts women's quality of life1. SPRMs are reported to reduce HMB in women with
uterine fibroids2. This project investigated the impact of SPRM, Ulipristal Acetate (UPA) on uterine plasma flow and
plasma volume in women with HMB, with and without fibroids, using dynamic contrast-enhanced magnetic resonance
imaging (DCE-MRI).
Methods The present study was a component of the embedded mechanism of action investigation within the MRCNIHR-funded UCON clinical trial (EudraCT 2014-003408-65; REC 14/LO/1602; EME 12/206/52). Fifteen women
completed the study (n=6 normal uterus, n=4 uterine fibroid(s), n=4 adenomyosis, n=1 concurrent
fibroid/adenomyosis). Participants received three courses of 12-weeks UPA treatment (5mg oral, once daily), with
four weeks off treatment between courses. DCE-MRI was acquired at baseline, at the end of two courses (7 months)
and three courses (11 months) of UPA treatment. Regions of interest (ROIs) delineated were the myometrium,
endometrium and fibroids. Pharmacokinetic modelling yielded quantitative estimates of plasma flow and plasma
volume3. Results were analysed using Friedman's non-parametric test.
Results Among fifteen women with HMB, with and without fibroids, UPA significantly increased plasma volume in
uterine fibroid tissue but not in myometrium or endometrium after three treatment courses (11 months) (p=0.03).
There were no significant changes in plasma flow in myometrium, endometrium or fibroid. Sub-group analysis of
patients demonstrated that UPA significantly decreased plasma flow in endometrium of women with adenomyosis
from baseline to 11 months (p=0.01, n=5 women), but not in women with a normal uterus or fibroids. UPA did not
significantly alter plasma volume in any ROIs for the sub-group analysis.
Conclusion SPRM (UPA) administration may impact uterine microvasculature and thereby contribute to mechanisms
modifying menstrual bleeding. DCE-MRI microvascular parameters may hold potential as surrogate biomarkers of
therapeutic efficacy of HMB treatments. Further work is required to assess sensitivity and specificity for this purpose.
1. NICE (2018) Heavy menstrual bleeding: assessment and management. National Institute for Health and Care Excellence. www.nice.org.uk
2. Donnez J, Tomaszewski J, Vázquez F, Bouchard P, Lemieszczuk B, Baró F, et al. Ulipristal Acetate versus Leuprolide Acetate for Uterine Fibroids.
New England Journal of Medicine. 2012;366(5):421-32.
3. O'Connor JPB, Tofts PS, Miles KA, Parkes LM, Thompson G, Jackson A. Dynamic contrast-enhanced imaging techniques: CT and MRI. The British
journal of radiology. 2011;84 Spec No 2(Spec Iss 2):S112-S20.
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Different miRNA cargo in EVs derived from conceptuses with different developmental competency may
contribute to the altered endometrial response maternal recognition of pregnancy in cattle
Irene Malo Estepaa, Tiago Henrique DeBemb, Dapeng Wanga, Haidee Tinninga, Alessandra Bridib, Angela Maria
Gonella Diazab, Juliano C. Da Silveirab, Guilherme Pugliesib, Flavio Vieira Meirellesb, Niamh Fordea
a

University of Leeds; bUniversity of Sao Paulo

Background During the peri-implantation period of pregnancy, the endometrium responds differently to conceptuses
with different developmental competencies. This response is likely mediated by conceptus-derived factors including
the components of extracellular vesicles (EVs). We tested the hypothesis that the microRNA (miRNA) components of
EVs differ between conceptuses with different developmental competencies contributing to this divergent
endometrial response.
Methods Blastocysts were produced from Bos taurus taurus heifers: In vivo (IV); high developmental competency
(n=6), in vitro derived (IVF); intermediate developmental competency (n=10), or nuclear transfer clones (NT); low
developmental competency (n=12), and transferred to synchronised Bos taurus indicus recipients on day 7. On day 16,
conceptuses were recovered from the uterine horn via flushing and cultured in vitro for 6 hr. Conceptus Conditioned
Media (CCM), was pre-cleared by centrifugation, EVs isolated by ultra-centrifugation, and quantified by nanoparticle
tracking analysis (NTA). Library preparation of isolated small RNAs was carried out using a 18~40bp insert sRNA library
and sequenced using the a Illumina SE50 platform. Data were analysed through the LeedsOmics pipeline for small RNA
sequencing.
Results The NTA analysis of the EVs revealed a mean concentration of 2.15E09 particles/ml and a diameter of 156 nm
with no differences between groups. In total, 469, 540, and 589 miRNAs were detected in EVs from IV, IVF, and NT
conceptuses respectively. Six differentially expressed miRNAs were identified between IV and IVF produced
conceptuses (P<0.05), 4 of which were increased and two decreased in expression. Between IV and NT conceptuses, 8
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miRNAs were differentially expressed (3 upregulated and 5 downregulated). No differences were observed between
IVF and NT conceptuses.
Conclusions Differences in miRNA composition in EVs derived from conceptuses with different developmental
competencies may contribute to the different transcriptomic response observed the endometrium during the periimplantation period of pregnancy.
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Premenopausal women with a diagnosis of endometriosis have a significantly higher prevalence of a
diagnosis or symptoms suggestive of restless leg syndrome; A prospective observational study
Nicola Tempesta, Madeleine Boyersb, Alice Carterb, Steven Laneb, Dharani Hapangamab
a

University of Liverpool/ Liverpool Women's Hospital; bUniversity of Liverpool

Purpose/background/objectives Endometriosis and restless leg syndrome (RLS) are both chronic conditions that can
negatively affect a woman's quality of life. A higher prevalence of RLS is seen in women and particularly in those who
are pregnant, suggesting a possible ovarian hormonal influence. Endometriosis is a common (affecting 1 in 10 women)
oestrogen driven gynaecological condition, and the prevalence of RLS in women with symptoms or a diagnosis of
endometriosis is unknown.
Methods A prospective, cross-sectional, observational self-completed questionnaire study was distributed to 650 premenopausal women attending the gynaecological department at Liverpool Women`s Hospital over a period of 4
months. 584 questionnaires were returned and 465 completed questionnaires were included in the final dataset. Data
on RLS-associated (The International Restless Leg Syndrome Study Group rating scale) and endometriosis-associated
(modified-British Society of Gynaecological Endoscopists pelvic pain questionnaire) symptoms were collected.
Results Women who reported a prior surgical diagnosis of endometriosis had a greater risk of having a prior formal
diagnosis of RLS (OR 4.82, 95% CI 1.66,14.02) and suffering RLS symptoms (OR 2.13, 95% CI 1.34-3.39) compared with
those without a diagnosis. Women with either a formal surgical diagnosis or symptoms associated with endometriosis
have a significantly increased risk of having either a formal diagnosis or symptoms suggestive of RLS (OR 2.49, 95% CI
1.30, 3.64).
Conclusions This is the first study highlighting an association between the symptoms relevant to the two chronic
conditions RLS and endometriosis showing that women with a reported prior surgical diagnosis or symptoms
suggestive of endometriosis have a significantly higher prevalence of a prior formal diagnosis or symptoms suggestive
of RLS. This data will help in facilitating the discovery of novel therapeutic targets relevant to both conditions. The
simultaneous treatment of these conditions could potentially lead to improvement in the overall quality of life for
these women.
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LGR expression is seen at a lower level in patients with endometriosis, possibly impacting their fertility
Nicola Tempest, Dharani Hapangama
Liverpool Women’s NHS Foundation Trust

Background Leucine-rich repeat-containing G-protein coupled receptor 5 (LGR5) is an established epithelial stem cell
marker in numerous tissues and has been proposed as a luminal epithelium (LE) marker, where a hormonally
regulated postulated second epithelial stem cell niche may exist in the endometrium. Endometriosis affects 1 in 10
women of reproductive age and up to 50% of women with infertility. Currently there are no curative treatments
available for women suffering with endometriosis--associated symptoms. Since previous work suggest endometriosis
and endometrial LGR5 expression are hormonally regulated, our objective was to examine if the endometrium and
matched ectopic lesions of women with surgically diagnosed endometriosis displayed a differential expression pattern
when compared with women without endometriosis.
Methods LGR5 expression in the endometrium of women with surgically diagnosed endometriosis (n=9) and matched
excised ectopic lesions (n=8) were analysed at the cellular level using the gold standard method, In situ hybridisation,
and compared with expression levels in healthy full thickness endometrium (n=16).
Results LGR5 mRNA expression was limited to endometrial epithelial cells with LE showing a statistically higher
expression levels than the functionalis and basalis (p<0.05) in all women. LE LGR5 mRNA expression levels were lower
in women with surgically diagnosed endometriosis than the control group. The ectopic endometriotic lesions showed
a similar LGR5 mRNA level to the functinonalis and basalis glands and expression level was statistically lower than LE in
the endometriosis and non-endometriosis (p<0.05) samples.
Conclusions LGR5 mRNA expression is differentially expressed in women with endometriosis and their ectopic lesions,
in this cohort of women. Further work needs to be completed to characterise the ectopic lesions further and illicit the
role of LGR5 in the endometrium, as the decreased levels in patients with endometriosis may have a role influencing
functionality related to the frequently observed fertility issues in these women.
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The thin endometrium -- should we just transfer in the fresh cycle?
Sarah Evans, Emmanuel Kalu
Kingston Hospital

The thin endometrium in a fresh IVF cycle presents a difficult management problem, with very few interventions
showing significant benefit (1). Although the incidence of the problem is low, current practice includes many different
approaches. We aimed to follow cases with a thin endometrium through subsequent cycles to see if the endometrium
improved and look at comparative clinical pregnancy rates.
Methods 125 cycles were identified with an endometrium <7.0mm following a fresh cycle. Their follow up cycles were
reviewed and endometrial thickness and pregnancy outcomes noted.
Results 59/125 initial cycles transferred with a clinical pregnancy rate of 19% and a Live birth rate of 14%. 31 follow up
cycles were suitable for data collection, 23 FET and 8 repeat fresh cycles. Only 3/23 FET cycles increased the
Endometrium to >7.0mm with a clinical pregnancy rate in the overall group of 13% and Live birth rate 4%. 2/8 repeat
fresh cycles increased the Endometrium to >7.0mm with a clinical pregnancy rate and Live birth rate in the overall
group of 50%. In the follow up FET group 16 women had a further FET cycle with 3/16 increasing the ET >7.0mm and
an overall clinical pregnancy rate of 19% and Live birth rate 13%. 20/31 women had hysteroscopy and only 5 were
found to have any intrauterine abnormality, including three septums and one case of adhesions.
Conclusions Transfer in the initial fresh cycle, despite a thin endometrium, had reasonable results. In this small cohort,
the endometrial thickness did not improve in subsequent FET cycles and the outcome of FET cycles was not superior.
In women without risk factors and a uniform appearance of the endometrium, it may be reasonable to proceed with
fresh embryo transfer, regardless of endometrial thickness.
1) Liu et al. Management of the thin endometrium in assisted reproduction: a clinical practice guideline from the Canadian fertility and Andrology
service. Reproductive Biomedicine Online. 2019 Jul (Cited 2020 Sept);39(1):49-62 Available from https://doi.org/10.1016/j.rbmo.2019.02.013
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Bioinformatical analysis of metastasis-related proteins in adenomyosis
Fiona Choi, Christopher Hill, Josephine Drury, Alison Maclean, Dharani K Hapangama
University of Liverpool

BACKGROUND: The molecular mechanism underlying the pathogenesis of adenomyosis has yet not been fully
understood; adenomyotic lesion formation is often compared to that of a metastatic tumour. By using bioinformatic
analysis, we attempted to identify key molecular pathways that contribute to the ectopic growth of the endometrium
in women with endometriosis.
METHODS: Using PubMed and Scopus, microarray studies containing differentially expressed genes (DEGs) between
adenomyotic lesions and matched eutopic endometrium (AvE) (n=1), as well as, adenomyotic lesions versus normal
endometrium (AvN) (n=2) were identified. Metastasis-related genes amongst the DEGs were identified using
functional enrichment analysis. These genes were used to create protein-protein interaction networks for both AvE
(n=441) and AvN (n=26) DEGs. Top modules, hub genes, transcription factors (TFs) and therapeutic targets were
identified for each network using different bioinformatic tools.
RESULTS: Our study identified 5 hub/module genes (MYH11, MYH9, MYL9, MYLK and VCL) from AvE network that
might play an important role in adenomyosis-related platelet aggregation. We also identified 7 hub/module genes
(CTNNB, MYC , AKT1, EP300, IL6, PTGS2 and TP53) from the AvN network that are important for signalling pathways
that induce migration and invasion. The significantly enriched TFs, SRF and NF-kappaB demonstrated the importance
of targeting ELK3 and the potential of atorvastatin and NF-kappaB decoy oligonucleotides as therapies for
adenomyosis.
CONCLUSION: Future experimental studies are required to verify these findings from our in silico study; these include
validating the aberrant levels of predicted TFs using laboratory techniques, such as immunohistochemistry and qPCR.
Overall, the present study provides new insights into the metastatic nature of adenomyosis development and clues for
molecular targeted therapies.
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Expression of metastasis inducing proteins, S100P and ezrin in adenomyotic and endometriotic lesions
Fiona Choi, Christina Parkes, Josephine Drury, Diana Moss, Dharani K Hapangama
University of Liverpool

Background: Pathogenesis and aetiology of both endometriosis and adenomyosis remain elusive; studies have stated
the diseases' benign but invasive phenotype to be similar in some respects to tumour metastasis. The chick
chorioallantoic membrane (CAM) model has been used to simulate the growth of ectopic endometriosis-like lesions by
transplanting biopsied endometrium onto the chick membrane. The study aims to better understand the metastatic
nature of both endometriosis and adenomyosis.
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Method: The current study characterised the expression of metastasis-inducing proteins (MIPs): S100P and ezrin in
eutopic endometrium and ectopic lesions of patients with endometriosis alone (n=2), adenomyosis alone (n=2) and
co-existing disease (n=2). MIP staining in adenomyotic lesions were characterised according to lesion depth.
Expression was also investigated in endometriosis-like lesions grown on a CAM sample (n=1). Expression was achieved
via dual immunofluorescent (IF) labelling.
Results: In adenomyotic lesions, the lesions that are located further from the endo-myometrial junction (EMJ),
demonstrated an increased ezrin immunoreactivity, compared with those close to the EMJ. Co-localised immunostaining of S100P and ezrin was observed in the endometrium of patients who had both adenomyosis and
endometriosis co-existing. CAM lesions also demonstrated similar S100P/ezrin co-localisation.
Conclusions: Overall, our preliminary exploratory study demonstrates a possible involvement of these MIPs in ectopic
growth of endometrium. With our in vivo as well as ex vivo data, through co-staining found in artificial endometriosislike lesions generated in the CAM model, we hypothesis that S100P and ezrin, may work together to enhance the
migratory ability of endometrial cells. Future studies with adequate sample size should test this hypothesis, which may
uncover potential therapeutic targets.
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A review of the literature surrounding the potential barriers to uterine transplantation in the UK
Alexandra Bowes
Walsall Manor Healthcare

Introduction: Uterine transplantation (UTx) is a promising fertility treatment for women with absolute uterine factor
infertility (UFI). In 2016, the UK transplant team achieved ethical approval to perform 10 cadaveric uterine transplants.
However, no UK live births after UTx have yet been recorded. This review aims to explore the potential barriers to UTx
in the UK.
Methods: Medline, Cochrane and EmBase were used to carry out a literature search. A search strategy was devised
using a combination of Medical Subject Heading terms and keywords. Search terms were used alone and in
combination.
Results: The most significant obstacles to UTx are related to safety, availability, cost and ethics. The safety risks of UTx
relate to the live donor, recipient and the subsequent newborn. Recipient complications include ureter damage during
surgery, intrauterine abscesses and transplant rejection. The UK transplant team defines strict recipient criteria for
safety reasons and this is a barrier to access for those with UFI. The unpredictable nature of cadaveric donations
means that staff and equipment must be sought at short notice. Not only is this logistically difficult but UK expertise in
UTx remains sparse. There is also a significant cost to UTx and subsequent in-vitro fertilisation which currently is being
funded only through charity donations in the UK. The ethical dilemmas of UTx bring together those from
transplantation and assisted reproduction. Given the controversy of current reproductive treatment in the UK, it is
likely that routine UTx would meet great opposition.
Discussion: UTx is breaking the boundaries of reproductive medicine. There are many potential barriers to its
introduction in the UK. Given that UTx is not a life-saving procedure, it could be argued that the safety risks and costs
outweigh the benefits of this potentially life-creating procedure
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Natural and assisted reproductive outcomes following salpingostomy for hydrosalpinx
Jennifer Tamblyna, Prathiba De Silvaa, Yousri Afifib, Lynne Robinsonb
a
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Children’s Foundation Hospital
Background: Tubal factors account for 25% of cases of infertility. Hydrosalpinx, which is most commonly caused by
pelvic inflammatory disease, accounts for 10-30%. Current guidance is to perform salpingectomy, prior to ART
treatment. Salpingostomy may be performed to correct tubal pathology and permit spontaneous natural conception,
however ectopic rates of 10% are reported.
Methods: A 5 year retrospective observational study of women who underwent laparoscopic salpingostomy (March
2013-September 2018). All procedures were performed by two experienced laparoscopic tubal surgeons using cuffed
stitched technique. Data was collected by two independent researchers using hospital records and targeted telephone
survey using a standardised proforma.
Results: In total, 39 women underwent laparoscopic salpingostomy for hydrosalpinx. Overall, 28 (71.8%) unilateral
and 11 (28.2%) bilateral procedures were performed. Indications for unilateral salpingostomy were previous
salpingectomy/ clipping (10; 35.7%), unilateral tubal pathology (8; 28.6%), concomitant salpingectomy (6; 21.4%) and
inability to access the contralateral tube (5; 17.9%). Significant pelvic pathology was identified in 23 (59.0%) cases.
Post procedural patency was assessed intra-operatively in 35 (89.7%), with patency achieved in 33 (84.6%). Postoperative hysterosalpingogram was performed for 18 (46.1%), with patency confirmed in 12 (66.7%) at 3-6 months.
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There were 4 (10%) procedural complications; no ectopic pregnancies were reported. Overall, 4 (10.3%) women
achieved spontaneous pregnancy; mean duration to natural conception was 8 months [m]; 4--10m). 29 women were
offered ART, of which 12 (30.8%) proceeded with a successful assisted conception rate of 33.3% (n=4).
Conclusions: Whilst reported natural conception rates are lower than expected, additional significant pelvic pathology
was encountered in a high proportion of cases. The importance of postoperative HSG to reassess tubal patency to
determine whether assisted conception should be sought sooner is demonstrated. Our findings should be interpreted
with caution, with larger, multi-centre prospective studies warranted to evaluate clinical efficacy.
Ng KYB, Cheong Y. Hydrosalpinx - Salpingostomy, salpingectomy or tubal occlusion. Best Pract Res Clin Obstet Gynaecol. 2019 Aug;59:41-47.
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The microbial metabolite butyrate amplifies IL17A-mediated epithelial cell immune activity in cells from
the human female reproductive tract
Federica Giangrazia, Teresa Neuwirtha, Louise E. Gloverb, Cliona O'Farrellya
a

Trinity Biomedical Sciences Institute, Trinity College Dublin; bMerrion Fertility Clinic, Dublin 2 and Trinity
Biomedical Sciences Institute, Trinity College Dublin, Dublin 2
Background: Reproductive immunology is complicated by the immune stimulatory activity of the local microbiome.
Each portion of the upper female reproductive tract (FRT) is colonised by diverse repertoires of commensals, further
complicating local immune activity. This is ensured by a crosstalk between microbial metabolites, epithelial cells and
immune cells. Short Chain Fatty Acids (SCFA) are microbial metabolites known to shape gut mucosal immunity . We
aimed to test how FRT epithelial cells would respond to SCFA treatment.
Methods: Ishikawa and OVCAR-3 cells were treated with microbial-derived SCFA butyrate, acetate or lactate. Cytokine
and antimicrobial peptide (AMP) release was assessed by Real Time PCR and ELISA. Stimulation with IL-17A or LPS
alone or in combination with butyrate, was carried out in wild-type cells and cells with IL-17A and S100A9 siRNAmediated knockdown, to better define SCFA effects on FRT immune activity. Data were analysed using GraphPad
Prism.
Results: FRT epithelial cells treated with butyrate but not with acetate or lactate for 24 hours secrete IL-17A, IL-8 as
well as S100A9 and PI3/Elafin. Given that IL-17A is known to induce AMP release in epithelial cells, butyrate treatment
was carried out along with IL-17A stimulation and after this, cytokine and S100A9 were repressed using specific
siRNAs. IL-17A treatment induced S100A9 and IL-17A release, suggesting that IL17 mediates an autocrine feedback
loop. Moreover, pre-treatment of cells with butyrate before addition of a second stimulus, significantly augments the
inflammatory response of epithelial cells.
Conclusions: Microbial metabolites can induce and influence immune activity in FRT epithelial cells. We show that
butyrate a common commensal metabolite, induces FRT epithelial cells to secrete IL-17A which, in turn, activates
expression of the inflammatory mediators IL-8 and S100A9 and PI3/Elafin.
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Fractal analysis of microCT images of the oviduct during the estrous cycle
Costanza Ciminia, Angela Taraschia, Luca Valbonettia, Giulia Capacchiettia, Tiziana Orsinib, Marcello Raspac,
Ferdinando Scavizzic, Israiel Tagarama, Fadl Moussaa, Samia Mokhd, Mohamad Al Iskandaranie, Barbara
Barbonia, Nicola Bernabòa
a
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CNR; cNational Research Council—Institute of Biochemistry and Cell Biology (IBBC); dNational Council for
Scientific Research (CNRS), Lebanese Atomic Energy Commission (LAEC); eFaculty of Public Health I—Lebanese
University, Hadath 1107-2260, Lebanon
It is well known that the oviduct plays a key role in several events deeply related with reproduction, such as sperm
storage and capacitation, gametes interactions, fertilization and early embryo development, among others.
To better understand some of the interactions and process occurring within this organ, the study of its morphological
modifications is of primordial importance. To that, we adopted a microtomografy (MicroTC) modelling system and the
fractal analysis that allow to explore the 3D oviductal functional anatomy, by using eight swine oviducts at different
stages of the estrous cycle.
MicroCT datasets were acquired by using the high-resolution 3D-imaging system Skyscan 1172G (Bruker, Kontich -Belgium). CT images were analyzed using plugin on ImageJ software (NIH, Bethesda, MD), a box-counting method was
applied to calculate the Fractal dimension of the oviduct.
Focusing our attention on the utero-tubal junction (involved in sperm selection) and the isthmo-ampullar junction (the
fertilization site). We found that by using PCA analysis it was possible to clearly differentiate the oviduct at different
cycle stage on the basis of their values for: Db for grid, lacunarity for grid, R2 for Db, Media Db, lacunarity, σ for D for
Db, Max for D, Min for D. Lacunarity, Media and Max for Db have a greater influence on the analysis.
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The results showed that 2 principal components were associated whit the morphological changes. This information, is
obtained by a fast nondestructive method, and could be very useful because this innovative approach enables the
achievement a 3D model and suggest that using fractal analysis techniques can aid to better understand the
modifications of oviduct anatomy that depends on the neuroendocrine axis
This innovative approach could be a start point to design 3D cell culture systems, that could be applied in human and
animal assisted reproductive techniques, improving the IVF outcomes.
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New potential oxytocics - Theobroma cacao (Malvaceae) and Cymbopogon citratus (Poaceae) stimulates
uterine contractility
Uyi Omogiade, Enitome Bafor
Dept. of Pharmacology and Toxicology, Faculty of Pharmacy, University of Benin

Background/objective: Labour dysfunction is a major cause of morbidities and mortalities in newborns and mothers.
Oxytocin currently remains the only clinically useful oxytocic but has 50% success rates [1]. New potent and efficient
drugs for labour dysfunction are therefore imperative. This study investigated two commonly consumed natural
products on uterine contractility.
Method: The ex-vivo uterine activities of Theobroma cacao aqueous seed extract (0.1 mg/mL) and Cymbopogon
citratus aqueous leaf extract (0.1 mg/mL) were investigated on the isolated non-pregnant mouse uterus. The
amplitude and frequency of spontaneous and oxytocin-induced uterine contractility (11.54 nM) [2] were measured in
the presence of T. cacao and C. citratus.
Results: T. cacao elicited a significant increase (p < 0.05) in the amplitude of spontaneous uterine contractions with no
significant change in the frequency. This was similarly observed with C. citratus leaf extract. In addition, an increase in
amplitude and frequency of oxytocin-induced uterine contractions was observed in the presence of T. cacao. C.
citratus caused a significant (p< 0.05) reduction in amplitude and non-significant reduction in frequency of oxytocininduced uterine contractions.
1. Arrowsmith S, Wray S. Oxytocin: Its Mechanism of Action and Receptor Signaling in the Myometrium. Journal of Neuroendocrinology. 2014; 26,
356-369. 2. Bafor EE, Rowan EG, Edrada-Ebel R. The leaves of Ficus exasperata Vahl (Moraceae) generates uterine active chemical constituents.
Journal of Ethnopharmacology. 2013; 145:803-812.
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Isolated rectus muscle endometrioma: What we know and what we need to know more!
Laxmi Shingshetty
Deenanath Mangeshkar Hospital

Introduction: Endometriosis has been an extensively studied entity over more than 100 years and yet it displays
uncertainty and new challenges even today. When endometrial glands and stroma starts to grow outside the uterus at
unusual places, it presents with clinical dilemmas, uncommon presentation, referral to other specialities and technical
challenges in the surgery.
Case: We present a rare case of an isolated endometrioma in the rectus abdominis muscle in a 36 year old woman.
She presented to the surgeons with severe pain on the left side of the abdomen. On palpation, it was tender. Detailed
history and evaluation revealed this pain was more cyclical and corresponding to the menstrual cycle. An ultrasound
scan was performed which revealed a 2.5 cm well defined hypoechoic lesion in the left rectus abdominis muscle and
showed vascularity on the doppler. Initially it was thought to be a desmoid tumour. With a diagnosis of possible rectus
muscle endometrioma, referral was made to a gynaecologist and was started on medical management as the patient
was not keen for surgery. Progesterone did not help and GnRH analogue caused significant side effects with 2 doses.
The symptoms recurred after 6 months on a lower intensity scale and a repeat scan showed hypoechoic solid lesion
measuring 20x17x9mm with single vessel extending into lesion. Due to recurrence of symptoms and vascularity of the
lesion, surgical management was decided and a laparoscopic wide local surgical excision was performed. The
histopathology showed presence of endometriotic cyst and glands and was benign in nature.
Discussion: The case and the study aims to review this rare entity and summarising the literature for better
understanding of age group, common presentation, pathogenesis, imaging used to diagnosis and management.

Fertilisation and embryo
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A Scope Review on the effect of lowering oxygen tension during culture of mammalian embryos on
birthweight
Annie Russella, Roger Sturmeyb
a

Hull York Medical School; bUniversity of Hull
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Background Infants born via in vitro fertilisation (IVF) are more likely to have a lower birthweight and be small for
gestational age (1). Historically in IVF, embryos were cultured under atmospheric oxygen tension (20%) however,
studies have shown that the concentration of O2 inside the uterus and oviducts ranges from 2-8% (2). More recently,
there has been a shift toward culturing under 5% oxygen as studies have shown improvement in embryo quality.
Despite studies showing improved quality of embryos, few have reported the effect of ambient oxygen levels on
pregnancy outcomes, such as birthweight.
Objective To identify literature reporting the effect of culturing mammalian embryos under lower oxygen tensions on
birthweight.
Methods The University of York provided access to Ovid (Medline) for a comprehensive literature search. Google
scholar and PubMed were then used to identify additional literature, and reference lists were screened for additional
papers. The search was based on the topics "Embryo" "Oxygen Tension" and "Birth weight". Combined searches
reached 437 results. After screening abstracts and full text, 9 papers were included.
Results Out of the 9 papers, 5 were based on human embryos, 2 Bovine and 2 Murine. None of the studies on human
embryos reported significant results on the effect of oxygen tension on birthweight (1)(2)(3)(4)(5). Both bovine studies
showed significant results (6)(7), but with contrasting results; one study showed a significant increase in birthweight in
lower oxygen tension (5%) and the other reported an increase of birth weight in a high oxygen tension (20%). The 2
studies on mouse embryos did not show significant changes in birthweight on a change of oxygen tension (8)(9).
Conclusions Although there were no reported differences in birthweight as a function of oxygen tension, there is not
sufficient data to completely rule that oxygen tension has no effect on birthweight.
Van Montfoort A, Arts E, Wijnandts L, Sluijmer A, Pelinck M, Land J et al. Reduced oxygen concentration during human IVF culture improves embryo
utilization and cumulative pregnancy rates per cycle. Human Reproduction Open. 2020;2020(1).
de los Santos M, Gámiz P, Albert C, Galán A, Viloria T, Pérez S et al. Reduced oxygen tension improves embryo quality but not clinical pregnancy
rates: a randomized clinical study into ovum donation cycles. Fertility and Sterility. 2013;100(2):402-407.
Bachman E, Senapati S, Sammel M, Butts S, Mainigi M, Coutifaris C. The effect of in vitro oxygen tension and days in culture on human trophoblast
differentiation. Fertility and Sterility. 2013;100(3):S140.
Gamiz P, Rendon M, de los Santos J, Remohi J, Navarro A, Serra V et al. The use of atmospheric oxygen (O2) concentration during embryo culture
until day 3 of development, does not affect obstetric and perinatal outcomes. Fertility and Sterility. 2018;110(4):e51-e52.
Kleijkers S, van Montfoort A, Smits L, Viechtbauer W, Roseboom T, Nelissen E et al. IVF culture medium affects post-natal weight in humans during
the first 2 years of life. Human Reproduction. 2014;29(4):661-669.
Karagenc L, Sertkaya Z, Ciray N, Ulug U, Bahçeci M. Impact of oxygen concentration on embryonic development of mouse zygotes. Reproductive
BioMedicine Online. 2004;9(4):409-417.
Banwell K, Lane M, Russell D, Kind K, Thompson J. Oxygen concentration during mouse oocyte in vitro maturation affects embryo and fetal
development. Human Reproduction. 2007;22(10):2768-2775.
Iwata H, Minami N, Imai H. Postnatal weight of calves derived from in vitro matured and in vitro fertilized embryos developed under various oxygen
concentrations. Reproduction, Fertility and Development. 2000;12(8):391.
Fischer-Brown A, Monson R, Northey D, Kuhlka T, Rutledge J. 150PREGNANCY AND PARTURITION FOLLOWING TRANSFER OF BOVINE EMBRYOS
CULTURED IN TWO MEDIA UNDER TWO OXYGEN CONCENTRATIONS. Reproduction, Fertility and Development. 2004;16(2):197.
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Is there a better outcome in a 4-cell tetrahedral embryo?
Rishabh Hariharana, Marta Ribeiro Hentschkeb, Ricardo Marques de Azambujab, Victoria Campos Dornellesb,
Bibiana Cunegattob, Cristina Hickmana, Isadora Badalotti Telokenc, Catarina Petraccoc, Fabiana Mariana
Wingertb, Alvaro Petraccob, Mariangela Badalottib
a

Apricity; bFertilitat - Reproductive Medical Centre, Porto Alegre, Brazil; cFertilitat - Reproductive Medical
Centre, Porto Alegre, Brazil
Introduction 4-cell embryos can be arranged in a tetrahedral or planar configuration. However, there is limited
literature available regarding this stage as a predictive factor for embryo development. This literature review aims to
assess the available literature in order to compare tetrahedral and planar shaped embryos and evaluate its influence
in implantation and pregnancy results.
Method This literature review was conducted using PubMed, IEEE Xplore, Web of Science and Scopus. The review
focused on original research papers or systematic reviews relating to the spatial arrangement of 4-cell embryos. The
primary research goals were to assess how the embryological mechanisms that affect embryo arrangement and the
potential influence embryo arrangement may have on outcome. In total, 13 papers were reviewed across human
(n=7), mouse (n=5) and rabbit (n=1) embryos.
Results 2 key factors appear to influence the formation of the 4-cell embryo: size variations between each blastomere
and symmetry of cell division. Cell division symmetry is a known factor for embryo arrangement that has been proven
to affect cytoplasmic contents, such as nuclei positioning and transcription factor expression. Tetrahedral embryos
have also been shown to cause increased compaction and thus increased cellular adhesions. Finally, 4-cell tetrahedral
human embryos are significantly linked with a better prognosis in cell grading, blastulation and clinical outcome in 3
research articles. It should be noted that these articles showed planar embryo population rates between 5.5-20% due
to differences in definitions.
Conclusion Whilst our understanding of embryo cell arrangement is still in its infancy, current literature has shown
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that there is a positive correlation between tetrahedrally shaped embryos and successful pregnancy. Further original
research on the matter, perhaps with integration of novel techniques such as artificial intelligence, may help provide
us with more information.
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Developmental potential does not impacts the pregnancy outcomes In good-grade Blastocysts developed
on Day5 and Day6- A retrospective analysis of frozen embryo transfer cycles
Syed Waseem Andrabi, Puneet Rana Arora, Jaffar Mir
Milann-The Fertility Centre

Objectives: The aim of this study was to determine whether developmental potential impacts the implantation,
clinical pregnancy and live-birth rates, when good grade blastocysts developed on Day5 and slow-growing of Day6,
were transferred in frozen embryo transfer (FET) cycles?
Materials & methods: A retrospective cohort study of clinical pregnancy rates and implantation rates of 654 women
undergoing FET with normal Day5, and delayed Day6 was conducted. Patients who underwent frozen-thawed embryo
transfer (FET) of only healthy blastocysts of grade AA (3-6), AB (3-6), BA (3-6), BB (3-6) quality as per Gardner grading
system were included. The cycles were divided into two groups of blastocyst transfer based on the time taken by the
blastocyst to fully expand followed by vitrification: i) 114-118 hours (Day5) ii) 138-142 hours (Day6).
Results: A total of 654 FETs (460 (57.83%) had normal Day5, and 194 (27.64%) had delayed Day6) were analysed, in
which a total of 1179 (905 Day5, and 274 Day6) blastocysts were transferred. The implantation rate was higher in
normal Day5, 41.9% (379/905) compared to delayed Day6, 36.5% (100/274), but not significant (p=0.1), clinical
pregnancy rate was similar and not significant (p=0.4) in Day5 (32.4%) compared to Day6 (35%). Although not
significant (p=0.06) but miscarriage rates were higher in normal Day5 (13.3%) compared to delayed Day6 (6.3%)
transfers. On the other hand, biochemical pregnancy rate was significantly higher (p=0.001) in delayed Day6
blastocysts (16.7%) transfer group compare to patients with normal Day5 (2.4%) blastocyst transfers.
Conclusions: The developmental potential should not be considered a negative influence on pregnancy outcomes
especially good grade blastocyst vitrified on Day5 and Day6. Although, fully expanded blastocysts on Day5 are
considered better in terms of outcomes, but as per our study good grade Day6 blastocysts do not influence the
outcomes and gives equally good result.
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LIVE birth rate after Day-4 embryo transfer: Comparison with Day-2/3 and Day-5 embryo transfers
Antrea Karantonia, Walid Maaloufb, Juan Hernandez Medranob, Ioannis Sfontourisb
a

University of Nottingham; bDivision of Child Health, Obstetrics and Gynaecology, Medical School, University
of Nottingham
Study objective: To compare live birth rates following Day-4 embryo transfer with Day-2, Day-3, Day-5 embryo
transfer. BACKROUND: The clinical efficiency of Day-4 transfer has not been sufficiently explored, although the limited
data available suggest it may be a valid alternative to cleavage-stage and blastocyst transfers.
Participants, setting and methods: We conducted a retrospective study using the anonymised HFEA dataset between
2000 and 2016. Data of women undergoing Day-2,3,4,5 ET on their first IVF/ICSI cycle were analysed to compare live
birth rate rates as primary outcome, and multiple birth and miscarriage rates as secondary outcomes. Multivariate
logistic regression analysis was performed to adjust for cofounding factors.
Main results and the role of chance: After exclusions, a total 274,926 IVF/ICSI cycles were included in the analysis (
110,233 Day-2 ET, 87,146 Day-3 ET, 2,308 Day-4 ET, 75,239 Day-5 ET). The probability of live birth with Day-4 ET (34%)
was significantly higher than Day-2 ET (27%; (aOR 0.684, 95%CI: 0.626-0.748, p=0.000) and Day-3 ET (29%; aOR 0.755,
95%CI: 0.691-0.825, p=0.000, respectively) and significantly lower than Day-5 ET (42%; aOR 1.525, 95%CI: 1.395-1.667,
p=0.000), adjusting for age, type of infertility, number of embryos transferred, fertilization method and year of
treatment. The probability of multiple pregnancy with Day-4 ET (13.8%) was similar to Day-2 ET (23%, p=0.232) and
Day-3 ET (21.2%, p=0.234), and significantly higher than Day-5 ET (12.4%, p=0.002). The probability of miscarriage with
Day-4 ET (12%) was similar to Day-2 ET (11.3%, p=0.736), Day-3 ET (12% p=0.923), and Day-5 ET (11.1%, p=0.388).
Conclusion: Live birth rate after Day-4 ET is higher than cleavage-stage ET, but lower than Day-5 ET, with comparable
multiple pregnancy and miscarriage rates. Based our findings, Day-4 may be considered as an alternative day to
perform embryo, improving flexibility and planning in IVF Clinics.
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Optimising the timing of tubal patency testing in anovulatory women
Romana Cuffolo, Ruoxing Du, Janet Day, Debbie Barber, Lee Lim, Prasanna Raj Supramaniam
John Radcliffe Hospital

Background: Tubal patency testing (TPT) is a baseline investigation that is often performed for couples with
subfertility. As with any procedure, TPT has known risks associated with it. However, with the appropriate patient
selection, TPT could be avoided in women with a known cause of subfertility e.g. those with low risk of tubal factor
subfertility (TFS) (absence of previous pelvic infection, abdominal surgery and/or endometriosis). We aim to optimise
the timing of TPT in women undergoing ovulation induction (OI), without compromising the overall pregnancy rate.
Methods: Retrospective observational study of women undergoing OI in our fertility service between May 2019 and
August 2019. We collected demographic data including cause of subfertility, risk factors for TFS, timing of TPT and
pregnancy rates up to July 2020.
Results: 92 anovulatory women treated in this time span were included in the final analysis. In women with risk
factors of TFS (n=24), 18% had a TPT at baseline, 45% after 3 cycles of OI and 36% became pregnant prior to TPT. In
women with no risk factors (n=37), the values were 12%, 55% and 30% respectively. Risk factors were not
documented for 31 women. TPT after 3 cycles of OI demonstrated that 17% (n=6) of women had bilateral blocked
tubes and were offered further laparoscopy or IVF. Pregnancy rate with OI was 50% (n=41), in which 51% (n=21) did
not require TPT.
Conclusions: We have shown that by optimising TPT until after the third cycle, the overall pregnancy rate does not
appear to be negatively impacted. This also reduces the procedure related complications, cost and time to conception.
We propose that all women with risk factors should have TPT prior to starting OI, but this can be delayed until after 3
cycles of OI in women with no risk factors for TFS.
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Embryo division behavior and developmental potential; A review of 'fast' embryos
Katherine Bennett, Bonnie Collins, Stuart Adams
St. Bartholomew's Hospital

Background: 'Normal' embryo development is defined by the number of cleavage stages and resultant cell numbers at
a specified time in culture. An immerging pattern was identified in-house when the cell number on day 3 was
frequently observed to be greater than 8 cells coinciding with a change in culture system from sequential to single
step. The prevalence of these 'fast' embryos prompted a review of the blastocyst culture criteria of at least 3 embryos
with 6-8 cells (1,2).
Method: A retrospective analysis of 640 embryos from 84 fresh cycles compared day 3 cell number, blastulation
potential and pregnancy rates using time-lapse imaging (ESCO MIRI® Time Lapse Incubator). Blastulation,
implantation, clinical pregnancy and utilization rates were monitored and sub grouped according to the cell number
on day 3. The embryos were classified as follows; less than 5 cells (<5, n=69), 5-6 cells (n=111), 7-8 (n=321), 9-10
(n=94) and more than 10 cells (n=45).
Results: The blastulation (78.5%, 78.7% and 73.3% versus 26.1% and 48.6% respectively) and embryo utilization rate
(57.6%, 45.7% and 57.8% versus 5.8% and 24.3%) was significantly higher in the 7-8, 9-10 and >10 cell sub-groups
compared with the <5 and 5-6 cell sub groups (Chi-Square Test, P<0.05). The implantation rate was not found to be
statistically significant between the 7-8, 9-10 and >10 cell sub-groups (58.6%, 80% and 88.9%) however the clinical
pregnancy rate proved significant in favour of the 9-10 and >10 cell sub-group (44.8% versus 60% and 88.9%, P value
0.037, Chi Square Test).
Conclusion: The data analysis supports a change of blastocyst culture criteria to requiring 7 cells or more on day 3.
This data shows favourably that embryos with more than 8 cells have a high potential to develop, implant and result in
a clinical pregnancy. Other studies have found a correlation between high cell numbers and good quality blastocyst
formation and clinical outcomes supporting our findings in this data set (3). Interestingly Hardarson et al. (4) reported
significantly longer timings to reach the 7 and 8 cell stage using the same single step system. Therefore individual
laboratories should consider defining their own optimal cleavage rates and patterns using time-lapse technology to
assess different culture systems.
1. Alpha Scientists in Reproductive Medicine and ESHRE Special Interest Group of Embryology, 2011. The Istanbul consensus workshop on embryo
assessment: proceedings of an expert meeting. 2. ESHRE Special Interest Group of Embryology and Alpha Scientists in Reproductive Medicine, 2017.
The Vienna Consensus: report of an expert meeting on the development of ART laboratory performance indicators. 3. Luna M, Copperman AB, Duke
M, Ezcurra D, Sandler B, Barritt J. Human blastocyst morphological quality is significantly improved in embryos classified as fast on day 3 (>or = 10
cells), bringing into question current embryological dogma. Fertil. Steril. 2008;89(2):358-63. 4. Hardarson T, Bungum M, Conaghan J, Meintjes M,
Chantilis SJ, Molner L, Gunnarsson K, Wikland M. Noninferiority, randomized, controlled trial comparing embryo development using media
developed for sequentional or undisturbed culture in a time-lapse setup. Fertil. Steril. 2015; 104(6):1452-1459.
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Oolemma response to the needle in ICSI: There is no effect on day 1 outcomes and rates
Raksha Jaina, Peter Heb, Celine Jacquesc, Jérôme Chambostc, Mara Kotrotsouc, Cristina Hickmanc
a

Faculty of Medicine, Imperial College London; bDepartment of Computing, Imperial College London; cApricity

Background: The response of the oocyte to the needle during ICSI may affect its fertilisation and degeneration rates.
This study aimed to evaluate whether the way the oolemma ruptures during conventional ICSI procedures can be
predictive of degeneration, fertilisation and 2PN outcomes.
Methods: Six operators manually categorised 919 videos of ICSI procedures by four embryologists into 4 groups based
on the distance the needle was inserted into the oocyte at the moment the oolemma ruptured: 1) Immediate rupture
or within the first ¼ of the oocyte, 2) Rupture between ¼ to ½ of the oocyte, 3) Rupture beyond ½ to ¾ of the oocyte,
4) Rupture beyond ¾ of the oocyte. Any disagreement between operators on an oocyte's group was reassessed by
measuring the distance travelled by the needle in pixels with respect to the width of the oocyte at rupture. Primary
outcomes included day 1 outcome (Chi-Squared).
Results: The average patient age was 37.8 years. The degeneration, fertilisation and 2PN rates for all oocytes analysed
were 5.8%, 72.7% and 68.9% respectfully. There was no significant difference in fertilisation (p=0.8) or 2PN (p=0.6)
rates amongst embryologists, although there was in degeneration rates (p=0.03). The percentage of oocytes in each
group was: 3.4%, 85.6%, 10.8%, 0.2% (groups 1-4 respectively), which was not correlated with embryologist (p=0.2).
The group an oocyte was categorised into had no significant correlation with degeneration rates (p=0.6), fertilisation
rates (p=0.3) and 2PN rates (p=0.5). This suggests that the differences seen when the oolemma ruptures does not
influence outcome.
Conclusion: The response of the oolemma to the needle during ICSI, although varies between oocytes, does not affect
outcome.
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Mitochondrial DNA -- how much is enough? A systematic review
Mai Nguyen, Roger Sturmey, Paul McKeegan
Hull York Medical School

Background Mitochondrial DNA Copy Number (mtCN) is a quantifiable index of mitochondrial load within cells.
Despite numerous reports of mtCN in mammalian oocytes and embryos, there is discordance in the data. We aimed to
identify a baseline mtCN during early embryo development using published data.
Methods Articles reporting mtCN in mammalian oocytes and embryos were identified through structured searching of
Ovid Medline and PubMed, returning 3427 results. Of these, 3264 were excluded after title/abstract review, leaving
163 papers and conference abstracts for full-text review with 108 finally included. Data were matched using species
and developmental stage.
Results Human Immature Oocytes (IO) (144690±19472, n=13) had lower mtCN than oocytes which had Failed
Fertilization (FF) (503851±99339, n=7, p<0.05). There were no differences (p>0.05) between IO, Mature Oocytes (MO)
(275885±33444, n=38), Early Cleavage at 4-8 cells (EC) (391497±143884, n=9) and blastocysts (239649±66055, n=4),
with wide variation between datasets.
There were no differences (p>0.05) between bovine IO (575440±179781, n=9), FF (79201±22010, n=2), MO
(368564±15526, n=34), EC (436069±57357, n=11) or blastocysts (376980±45686, n=17), again with notable variation
between datasets.
In murine, no differences (p>0.05) were detected between IO (196788±39170, n=19), MO (205929±18853, n=41), EC
(178162±24629, n=9) and blastocysts (264161 ±26579, n=18). There were insufficient data to compare for other
stages.
Across species, bovine IO (p<0.05) and MO (p<0.001) had higher mtCN than human. Bovine MO (p<0.0001) and
blastocysts (p<0.05) had higher mtCN than murine. No differences (p>0.05) were detected between human and
murine data.
Discussion Published values for oocyte and embryo mtCN vary widely with no clear pattern across developmental
stages. However, cattle samples tended to have higher mtCN than mouse or human.
While individual studies indicate a mtCN threshold for mammalian oocyte and embryo quality, variation within the
literature makes establishing an overall baseline challenging.
P163

The current status of noninvasive pre-implantation genetic testing for aneuploidy (PGT-A)
Themistoklis Georgoudis, Dimitra Makri, Walid Maalouf
University of Nottingham

a. Purpose/background/objectives Although the HFEA has moved PGT-A into red as an add-on treatment, PGT-A
continues to grow as an optional treatment for most patients worldwide: particularly for patients with advanced
maternal age, repetitive IVF failure and repetitive miscarriage. The technologies for aneuploidy screening have
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advanced rapidly with next generation sequencing (NGS) and more recently with reports of noninvasive aneuploidy
testing (NiPGT-A), using spent embryo culture media (SCM). In case NiPGT-A protocols become established as a
reliable alternative, fertility rates will increase and more couples will benefit from that as there are cases in which an
embryo biopsy can be fatal. This systematic literature review on noninvasive PGT-A has put an emphasis on the
concordance, sensitivity and specificity rates of studies with biopsy data and the alternative methods used for
noninvasive screening.
b. Methods Studies that apply truly noninvasive or minimally invasive PGT-A and compare their outcomes with those
of TE biopsy have been collected. The criteria for presenting a study are the sample size being higher than 40, year of
publication being 2016 or later and embryo ploidy concordance rates should be higher than 60%.
c. Results High concordance, sensitivity and specificity rates have been presented on recent studies. Truly noninvasive
methods show greater diagnostic validity against minimally invasive. In particular, two studies (NiPGT-A) have been
taken into consideration which on average their concordance, sensitivity and specificity rates stand at 78.28%, 90.45%
and 79.20% respectively.
d. Conclusions The field of noninvasive PGT-A is evolving rapidly and there are high expectations for future clinical
applications. Further research is needed which will likely lead to a greater understanding of the principles behind it
and thus make noninvasive PGT-A the main future alternative in IVF labs, eliminating the negative effects that TE
biopsy has towards an embryo.
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The necrotic oocyte: Does the uncontrolled release of cell contents affect adjacently, group cultured
embryos?
Hannah Newmana, Heather Smalea, Amy Barriea, Alison Campbellb
a

CARE Fertility Chester; bCARE Fertility UK

Necrosis is a form of uncontrolled cell death usually resulting from external injury which causes the cell to release its
contents into the surrounding environment (1). This subsequently leads to an escalation of inflammation due to the
release of the intracellular factors (2). Neighbouring embryos are believed to be negatively affected by a necrotic
oocyte with some choosing to remove necrotic oocytes from culture dishes, however, little is known regarding this
impact.
The aim of this study was to determine whether embryo utilisation rate and morphokinetics were affected when
cultured adjacent to a necrotic oocyte. This was a single site, retrospective study using time-lapse data from August
2017-December 2018 and included 868 embryos from 89 patients. Each patient had at least one necrotic oocyte with
a minimum of one adjacent embryo and were cultured in the EmbryoScope+®. The embryos were categorised as
adjacent (group 1, n=208) and not adjacent (group 2, n=660) to a necrotic oocyte. The utilisation and morphokinetic
data was analysed using a t-test. Morphokinetic data included; tPB2, tPNa, tPNf, t2, t3, t4, t5, t6, t7, t8, t9, tSC, tM, tSB
and tB. Utilisation rate between the two groups was not statistically significantly different (group 1;40.9% vs group
2;47.6%, p=0.09). Incidence of irregular division was not statistically significantly different between the two groups
(group 1;24.0% vs group 2;21.7%, p= 0.51). No morphokinetic parameter was statistically significantly different
between the groups.
This study demonstrates that embryos cultured adjacent to necrotic oocytes appear to be unaffected both in terms of
utilisation and their morphokinetics. The removal of necrotic oocytes from culture dishes may be an unnecessary
practice in the case of time-lapse incubation. Disturbing the culture environment could negatively impact the
development of embryos to a greater extent compared to the effect of culture adjacent to a necrotic oocyte alone.
1 D'Arcy, M.S. (2019). Cell death: a review of the major forms of apoptosis, necrosis and autophagy. Cell Biology International, 43(6), pp.582-592. 2
Berghe, T.V., Grootjans, S., Goossens, V., Dondelinger, Y., Krysko, D.V., Takahashi, N., and Vandenabeele, P. (2013). Determination of apoptotic and
necrotic cell death in vitro and in vivo. Methods, 61(2), pp.117-129.
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Design, implementation and results of a group-wide, embryo morphokinetic annotation quality assurance
scheme across ten fertility clinics
Amy Barriea, Rachel Smithb, Louise Bestb, Natalie Davisc, Samantha Duffyd, Sylwia Krokose, Yvonne Lodgef, Sue
Montgomeryd, Sarah O'Boyleg, Sarah Thirlby-Mooreh, Bryony Whittenc, Alison Campbellb
a

CARE Fertility Chester; bCARE Fertility UK; cCARE Fertility Nottingham; dCARE Fertility Manchester; eCARE
Fertility London; fCARE Fertility Tunbridge Wells; gCARE Fertility Dublin; hCARE Fertility Birmingham
Where fertility clinics use embryo morphokinetics to determine viability potential, quality assurance of annotations is
essential. Embryo selection algorithms rely on the manual determination of certain morphokinetic parameters.
Variations in these parameters can lead to differences in the algorithm score attributed to an embryo thus potentially
affecting its fate.
A group-wide quality assurance scheme was developed to determine inter-operator agreement for morphokinetic
parameters of interest. All embryologists responsible for embryo annotation in a single, UK fertility group were
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enrolled onto the scheme. A total of 59 participants from 10 fertility clinics in the UK were included. Each participant
was required to annotate the same three embryos for morphokinetic parameters of interest, including tPB2, tPNf, t2
to t5, t8, tM, tSB, tB. Participants were also required to grade embryos at 68 hours post insemination (hpi), 112hpi and
to assess additional parameters used for embryo selection or future investigations, such as the extent of morula
compaction. Inter-operator agreement was assessed using two-way, mixed intraclass correlation coefficient (ICC) for
consistency. Five categories of agreement were determined based on ICC score; very weak (0-0.2), weak (0.21-0.4),
moderate (0.41-0.6), strong (0.61-0.8) and very strong (0.81-1.0). Very strong agreement (0.81-1.0) was observed
between all operators for all parameters assessed except for one operator who showed a weak agreement (0.21-0.4)
with all other operators. Descriptive statistics revealed standard deviations ranging from 0.34 (t3) to 3.43 (t5).
Blastulation parameter (tM-tSB) standard deviations ranged from 1.35 (tB) to 1.94 (tM).
Quality assurance of morphokinetic annotations across clinics utilising a standardised selection model is crucial.
Robust annotation policies and education programmes are also essential in achieving consistent results between
clinics. Quality assurance schemes can identify individuals who lack consistency overall and can also identify reliably
annotated parameters to help inform their inclusion in embryo selection algorithms.
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At a glance: How effective is the human eye at quantifying differences in blastomere size?
Heather Smalea, Hannah Staplesa, Amy Barriea, Allison Campbellb
a
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The accuracy, and therefore usefulness, of cleavage stage embryo grading is often questioned. The UKNEQAS grading
scheme (2008) included assigning a symmetry grade to cleavage stage embryos by estimating the percentage
difference between the diameters of the largest and smallest blastomeres. This grading scheme had four categories: 1
(>50% difference), 2 (20-50%), 3 (10-20%), 4 (<10%). Although the scheme is no longer widely used, there is
deliberation over which grading scheme, the 2008 or the revised 2017 version, is the most accurate. To assess the
accuracy of day three blastomere symmetry grading in reference to the 2008 UKNEQAS grading scheme. A
retrospective data analysis of 248 embryos cultured in time-lapse incubation between September - December 2017 at
a single fertility unit. The original grades were assigned by four embryologists.
The percentage difference between the diameter of the smallest and largest blastomere was quantified using the
time-lapse images and measuring tools on the time-lapse imaging software. A symmetry grade was generated in line
with the UKNEQAS grading scheme (1-4) from the calculated difference. The manually assigned grade was compared
with the calculated grade using a Wilcoxon signed rank test. This analysis revealed that 62% of embryos were
allocated an incorrect grade at the day three check; of these 8% had been assigned a grade that was two categories
different to the calculated grade. The difference between the manually assigned and calculated grades was
statistically significant (p<0.05) overall but also when the individual embryologist's scores were considered.
The results of this analysis suggest that embryologists are not able to accurately assess blastomere symmetry in a high
proportion of embryos. This analysis supports the changes made to the 2008 UKNEQAS grading scheme where
embryologists are no longer expected to assess blastomere symmetry as a percentage difference, by eye.
P167

How stable are your incubators?
Louise Duncalf, Hannah Newby, Rachel Gregoire
The Hewitt Fertility Centre

Background: Development of the pre-implantation embryo is highly dependent on intracellular pH (pHi) for optimal
enzyme function during cellular processes. pHi is regulated by extracellular pH (pHe) and commercial suppliers of IVF
media typically recommended a pHe range of 7.2-7.4. This is achieved by a set concentration of bicarbonate and a
supply of 6% atmospheric CO2 in the incubator chamber. Perturbations in CO2 levels can result in pH deviations
detrimental to embryo development.
Fertility clinics are increasingly adopting the use of time-lapse incubators, which may lack the capacity for continuous,
independent monitoring of critical parameters such as CO2. Instead, clinics must rely on 'FAULT' alarms to alert on-call
systems when internal sensors identify a parameter out of range.
Objectives: The aim was to identify if a clinic using time-lapse incubation, clinically operates with an optimal culture
environment.
Methods: EmbryoScope/EmbryoScope+ (Vitrolife) pH validation slides/dishes were set up using G-TL (Vitrolife) and
allowed to equilibrate overnight at a set point of 6% CO2. Incubator CO2 was measured in seven
EmbryoScopes and one EmbryoScope+ using a calibrated G100 gas analyser (Geotech). pH testing was performed
using a blood gas analyser (Abaxis i-STAT-1).
Results: Initial measurements showed pH levels ranged between 7.340-7.434 (EmbryoScope+: 7.35) and independent
CO2 readings measured 6.0-6.3%. Three EmbryoScopes measured a pH >7.4. Following consultation and further pH
testing, the manufacturer confirmed that monitoring and re-calibration of internal gas sensors is necessary to correct
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sensor drift and ensure EmbryoScopes continue to operate optimally. Following CO2 sensor re-calibration, a pH range
between 7.230-7.261 (EmbryoScope+: 7.310) was achieved with independent CO2 readings of 6.0-6.1%.
Conclusion: To optimise culture conditions, stringent independent monitoring of the culture environment is
necessary. When purchasing incubators without the facility to integrate continuous independent monitoring, clinics
must ensure adequate training is provided at installation and develop robust processes for monitoring, calibration and
validation.
P168

Lack of a robust mitotic clock checkpoint jeopardises chromosomal stability in mouse embryos
Adélaïde Allaisa, Greg FitzHarrisb
a

Centre de recherche du CHUM (CRCHUM), Université de Montréal, Montréal, Québec, Canada; bCRCHUM and
Department of Obstetrics and Gynecology, Université de Montréal, Montréal, Québec, Canada
Background: The timing of embryo cell divisions in fertility clinics is highly variable and is considered an indicator of
embryo health. Recently a so-called mitotic clock checkpoint (MitClock) has been described in somatic cells wherein
an extended duration of mitosis can cause a subsequent G1/S cell-cycle arrest. But whether this mechanism can
operate in the mammalian embryo is unknown.
Methods: We manipulated the duration of mitosis in two-cell stage mice embryos with the anaphase promoting
complex inhibitor. Live and fixed confocal imaging of the spindle, kinetochores, and DNA were performed.
Results: By manipulating the duration of mitosis we show that, contrary to somatic cells, preimplantation embryos fail
to activate a MitClock even after a substantial increase of the length of S-phase from the normal 1-2h in duration to 6hours in duration. However, this mitosis extension leads to premature separation of sister chromatids, known as
"cohesion fatigue" (CF), which in turn induces chromosome segregation defects that persist through preimplantation
development. In contrast, an "extreme" 24-hours-long mitotic arrest causes a potent cell cycle arrest in the
subsequent interphase. Extreme mitosis prolongation also causes an increase of DNA damage measured using γH2AX
immunoreactivity, leading us to speculate that this might be the mechanism by which extreme M-phase prolongation
arrests the cell cycle. Strikingly, mitosis prolongation did not increase DNA damage in the presence of the spindle
poison monastrol, which we also show prevents CF, together implying that sister-chromatid individualisation may be
complicit in DNA damage.
Conclusion: Overall our data reveal the absence of a robust MitClock in embryos, which paired with the apparent
propensity of embryos to exhibit CF, likely contributes to the high level of mosaic aneuploidy in embryos. Only
extreme M-phase extensions elicit a cell cycle arrest in embryos, in a mechanism that likely involves DNA damage.
P169

Cytokinesis fails to scale to cell size in the early mouse embryo
Lia Paima, Filip Vasileva, Greg FitzHarrisb
a

Centre de Recherche du Centre Hospitalier de l'Université de Montréal (CRCHUM); bDepartement of
Obstetrics and Gynaecology Université de Montréal/CRCHUM
Cytokinesis, the final step of cell division, is achieved by the assembly and constriction of an actomyosin ring that
separates the daughter cells. Understanding cytokinesis regulation is key, as its failure leads to binucleation, which is a
common feature of human embryos in IVF clinics and compromises embryo health. Cells halve in size with each
division in early embryos, and how the actomyosin ring adapts to changing cell size is unknown. We therefore applied
high resolution imaging and micromanipulation techniques to investigate the role of cell size in regulating constriction
speed in mouse embryos. Our experiments demonstrate that constriction speed is independent of cell size, with
similar speeds between embryos at the 1-cell (9.73±0.69µm/min), 2-cell (9.40±0.66µm/min), 4-cell
(10.15±0.45µm/min) and 8-cell stages (9.65±0.63µm/min). Similarly, embryos with artificially-reduced cytoplasm had
constriction speeds (7.39±0.78µm/min) comparable to sham-manipulated embryos (7.22±0.41µm/min). Inhibition of
actin polymerisation at mid-cytokinesis prevented cytokinesis completion, indicating that active turnover of F-actin is
required for constriction. Interestingly, at the 16- and 32-cell stages, constriction speed was lower in outer cells (16cell: 5.39±0.15µm/min; 32-cell: 4.71±0.67µm/min) than inner cells (16-cell: 7.71±0.42µm/min; 32-cell:
6.39±0.24µm/min). This reduction was not due to the emergence of cell-cell adhesion, as outer cells from embryos
devoid of adhesion still displayed lower constriction speed (6.01±0.39µm/min) than inner cells (7.42±0.27µm/min).
Our results indicate that constriction speed is independent of cell size in mouse embryos and instead, we propose that
morphogenetic cues emerging at the 16-cell stage decrease constriction speed, potentially rendering outer cells to be
more susceptible to cytokinesis failure.
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Evolution of IL-17 family of cytokines and receptors: possible role in development of eutherian pregnancy
Federica Giangrazia, Andrew Lloydb, Louise E. Gloverc, Cliona O'Farrellya
a

Trinity Biomedical Sciences Institute, Trinity College Dublin; bDept Science & Health, Institute of Technology,
Carlow; cMerrion Fertility Clinic, Dublin 2
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Background: IL-17 cytokines are an unusual family of immune molecules. There are six members of the cytokine
family and five receptors which are structurally and functionally different compared to other cytokines counterparts.
They are known to be pro-inflammatory molecules, but they also resemble and act similarly to hormones. IL-17A was
recently found to be upregulated during mid-luteal phase in women undergoing unsuccessful Assisted Reproductive
Technologies (ART) (1). In the grey short-tailed opossum, upregulation of IL-17A occurs during implantation stage (2).
Given their peculiarity, we analysed the evolution of this cytokine family in mammalian subgroups, with a view to
identifying possible involvement in pregnancy establishment.
Methods: To identify conservation and evolution of the IL-17 cytokine family and their receptors, multiple sequence
alignments were performed on protein sequences retrieved from eutherian mammals, marsupials and monotremes.
Search comparisons, reciprocal best hits analysis and genomic location were carried out to determine the evolutionary
relationship among these groups of mammals.
Results: Analysis found that all IL-17s were conserved in genomic cluster s in Eutheria, Marsupials and Monotremes.
Each human IL17 protein had an orthologue in Eutheria, Marsupials and Monotremes, as confirmed by reciprocal best
hit analysis and by the synteny of their genomic organization. The multiple sequence alignment identified several
amino acids that were consistently different between Eutherian mammals and either marsupials or monotremes;
these are located mainly in regions not involved in any specific function, such as dimerization or receptor binding.
Unsurprisingly, monotreme IL-17s are more different than those in marsupials, confirming their larger distance on the
evolution scale.
Conclusions: The IL-17 family of cytokines and receptors are conserved in Eutheria, Marsupials and Monotremes and,
in both human and opossum, IL-17A is upregulated before implantation. This suggests a common role in pregnancy
establishment, despite the major differences that characterise gestation in these two mammalian.
1. Crosby DA, Glover LE, Brennan EP, Kelly P, Cormican P, Moran B, et al. Dysregulation of the interleukin-17A pathway in endometrial tissue from
women with unexplained infertility affects pregnancy outcome following assisted reproductive treatment. Hum Reprod. 2020. 35(8):1875-1888.
2. Griffith OW, Chavan AR, Protopapas S, Maziarz J, Romero R, Wagner GP. Embryo implantation evolved from an ancestral inflammatory
attachment reaction. Proc Natl Acad Sci U S A. 2017;114(32):E6566-e75.
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A 3D co-culture model of ectopic embryo implantation in the Fallopian tube
Christopher Hill, Marie Phelan, Nicola Tempest, Dharani Hapangama
University of Liverpool

Purpose: Approximately 1-2% of all pregnancies are established in extrauterine sites, of which 98% implant in the
Fallopian tube (FT). Ectopic pregnancies are difficult to diagnose and remain a major cause of maternal morbidity and
mortality worldwide. To date, no credible animal or cell-based models of tubal ectopic pregnancy exist. Here, we
describe the establishment of an in vitro cell culture model of tubal ectopic pregnancy.
Methods: An in vitro model of the FT was established using the OE6/E7 epithelial cell line and telomerase
immortalised endometrial stromal cells in a collagen hydrogel. The model was expanded to include primary human
epithelial and stromal cells freshly isolated from FT biopsies. Trophoblast spheroids were generated using the Jeg3 cell
line to act as embryo surrogates for implantation studies. 3D co-cultures were treated with sex steroids and cyclic
adenosine monophosphate (cAMP) to simulate the luteal phase of the menstrual cycle.
Results: 3D FT models generated from both cell lines and primary cells exhibited a tubal architecture; an apical
epithelial monolayer with underlying stroma. Epithelial and stromal cells were differentiated by immunoreactivity for
cytokeratin and vimentin, respectively. Jeg3 spheroids were shown to attach to the OE6/E7 monolayer in both the
presence and absence of steroid hormones. However, surrogate embryos only attached to primary epithelial
monolayers in the presence of hormones.
Conclusions: Excluding ex vivo FT cultures, to the best of our knowledge this is the first in vitro model of a tubal
ectopic pregnancy. Future studies will utilise the model to investigate the molecular mechanisms modulating embryotubal interactions, identify novel biomarkers and test clinical treatments for ectopic pregnancy.
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A novel approach for investigating the aetiology of Ectopic Pregnancy
Heather Flanagana, Chih-Jen Lina, Lisa Campbellb, Andrew Hornea, Norah Spearsa
a

University of Edinburgh; bNHS lothian

Background: An ectopic pregnancy is defined as embryo implantation in areas outside the uterine cavity, occurring in
around 1-2% of pregnancies; 95-98% of these occur in the Fallopian tube [1]. No animal models of ectopic pregnancy
exist, impeding the delineation between cause and effect. A novel in-vitro co-culture model of ectopic pregnancy has
been developed using Fallopian tube epithelial cells and murine embryos. As a control, the co-culture model uses
uterine endometrial cells instead. The original published culture conditions for each cell type were different [2,3], so
the aim here was to optimise conditions for cell cultures of both Ishikawa (endometrial) and OE-E6/E7 (Fallopian
tube), to establish a single set of culture conditions that support growth of both cell lines, including with embryo coculture, thus enabling a single set of conditions to be used in experiments that directly compare both implantation
models.
Methods: To optimise cell culture conditions, different serum types were compared, with the aim of reducing
hormone levels: DMEM/F-12 was supplemented with Charcoal stripped serum (CSS), Heat inactivated serum or
untreated Fetal bovine serum. Female CD1 mice (n=6) were super-ovulated, timed-mated, and embryos flushed from
uteri at embryonic day 3.5. Embryos were collected, with 10 embryos per well added to cell cultures. Co-cultures were
incubated for 48hr, after which embryo attachment was graded.
Results: Both cell lines grow well in all cell culture conditions, however, supplementation with 5% CSS gave the best
equivalent growth for both cell types. Average embryo attachment was 87% with Ishikawa cells but, as expected, only
18% in the OE-E6/E7 group.
Discussion: Co-culturing embryos with a monolayer of either endometrial epithelial cells or Fallopian tube epithelial
cells, using the same optimised cell culture conditions in each case, leads to quantifiably different rates of attachment
of embryos, with poor attachment rates in the Fallopian tube.
[1] Sivalingam, V.N., Duncan, W.C., Kirk, E., Shephard, L.A., Horne, A.W., 2011. Diagnosis and management of ectopic pregnancy. J. Fam. Plann.
Reprod. Health Care 37, 231–240. https://doi.org/10.1136/jfprhc-2011-0073 [2] Horne, A.W., Brown, J.K., Nio-Kobayashi, J., Abidin, H.B.Z., Adin,
Z.E.H.A., Boswell, L., Burgess, S., Lee, K.-F., Duncan, W.C., 2014. The Association between Smoking and Ectopic Pregnancy: Why Nicotine Is BAD for
Your Fallopian Tube. PLoS ONE 9, e89400. https://doi.org/10.1371/journal.pone.0089400 [3] Ruane PT, Berneau SC, Koeck R, Watts J, Kimber SJ,
Brison DR, Westwood M, Aplin JD. Apposition to endometrial epithelial cells activates mouse blastocysts for implantation. MHR Basic Sci Reprod
Med 2017; 23:617–627. https://doi:10.1093/molehr/gax043
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Lifestyle factors impact on natural fertility
Hoor Alshubbara, Jerome Chambostb, Celine Jacquesb, Cristina Hickmanb, Mara Kotrotsoub
a

Institute of Reproduction and Developmental Biology, Imperial College London; bApricity

Background Lifestyle behaviour and environmental factors can have a major impact on fertility, but are inherently
difficult to quantify.
Objectives To provide a thorough literature review and develop an online tool that educates women and couples on
their individual risk of infertility, by providing qualitative and quantitative information on lifestyle factors.
Methods We conducted an exhaustive literature review on studies investigating the association between age and
lifestyle (including nutrition, smoking, alcohol, Body Mass Index (BMI), sleep and physical activity) with fertility. After a
thorough evaluation, papers with low quality evidence, with small sample size (n<100), those using self-report as a
method of assessment, and papers with qualitative only results were excluded. 28 papers that met our inclusion
criteria, were analysed and a model was proposed to quantify the average fertility odds based on age and lifestyle
behaviour.
Results Consistent confounding factors of fertility were age, BMI, alcohol and cigarette smoking. A high BMI reduces
the chances of getting pregnant by 37% for overweight women with to 56% for very obese women. Women smokers
had a fecundity rate on average 33% lower than non smokers while drinking more than 4 drinks per week for a woman
could decrease fecundity odds by 16% on average. The impact of stress on fertility was excluded in the results of the
predictor as conclusions in literature were based on different biomarkers and no interpretable consensus could be
reached between the studies analysed. Nutrition, sleep and physical activity were also excluded for lack of robust
evidence.
Conclusions This study was used to generate a useful, informative tool educating women about the infertility risks
linked to age and lifestyle behaviour. Randomised Clinical Trials should be conducted to update and strengthen the
body of evidence around the impact of lifestyle factors on natural fertility.
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Cardiovascular events in women with infertility - a systematic review
Cecilia Iyaserea, Bee Tanb, Neelam Potdarb
a

University Hospitals of Leicester; bLeicester Royal Infirmary

Background 12.5% of women have experienced infertility and infertility is linked to increased risk factors for
cardiovascular disease (CVD) (1). Cardiovascular changes occur during fertility treatment and fertility therapy failure is
associated with increased risk for CVD (2) This systematic review evaluates the evidence relating to infertility and CVD.
Methods A systematic search of published studies relating CVD to Infertility was performed on MEDLINE. EMBASE and
COCHRANE upto April 2020. The eligibility criteria included randomised and non-randomised studies of women with
infertility, aged 19 to 50 years. 4139 papers were identified and 5 met the criteria.
Results Infertility cohort n=32841; control cohort n=28433 3 cross sectional studies were identified. In one cross
sectional study, (3) infertile women had more cardiovascular events [Adjusted OR =1.83(1.15-2.89)] compared to
fertile women. In contrast, another study reported similar rates of hypertension between women with and without
infertility (1.8% vs 1.8%). (1) 2 cross sectional studies reported the risk and rate of hypertension in the studied cohort.
There was no difference in the risk [Study 2 (1) - adjusted OR = 0.93(0.55-1.55); Study 3 (4) - adjusted OR = ovarian
infertility 0.82 (0.5-1.49), other infertility 0.49 (0.7-1.33)] or prevalence of hypertension (18.8 vs 17.6%) in infertile
compared to fertile women. (1) 2 cohort studies were identified. One showed higher frequency of hypertension
amongst women conceiving with ART (15.3% vs 3.8%, P < 0.05) than spontaneously conceiving women. Study4(5)
Infertility patients with failed conception were more likely to have CVD [Adjusted RR=1.21(1.13-1.30)], but less likely
to have hypertension [HTN rates (3.8 vs 7.0) p<0.001] compared to infertility patients who conceived. Study5(2)
Conclusion Current evidence relating to the risk of CVD and infertility is lacking, possibly due to design and significant
risk of bias in the studies. Better designed and powered studies are required to answer the research question.
1. Mahalingaiah S, Sun F, Cheng J, et al. Cardiovascular risk factors among women with self-reported infertility. Fertil Res Pract. 2017 Apr;3:7. 2.
Udell J, Lu H, Redelmeier D, et al. Failure of fertility therapy and subsequent adverse cardiovascular events. CMAJ. 2017 Mar;189:E391-7. 3. Gleason
J, Shenassa E, Thoma M, et al. Self-reported infertility, metabolic dysfunction, and cardiovascular events. Fertil Steril. 2019 Jan;111(1):138-146. 4.
Kurabayashi T, Mizunuma H, Kubotac T, et al. Ovarian infertility is associated with cardiovascular disease risk factors in later life. Maturitas. 2016
Jan;83:33-9. 5. Rosato E, Perrone G, Capri O, et al. Hypertension and early menopause after the use of assisted reproductive technologies in women
aged 43 years or older. J. Obstet. Gynaecol. December 2016;Res. Vol. 42, No. 12: 1782–1788

P178

Cardiac risk stratification in women undergoing fertility treatments
Ayesha Ahmeda, Hannah McCabea, Herain Mittala, William Beedhama, Elizabeth Gardena, Victoria Shawa,
Eleanor Burdena, Corlyn Leea, Lynne Robinsonb, Yadava Jeveb, Caroline Foxb, Lucy Hudsmithc, James
Castlemanb, Leo Gurneyb, Justin Chub
a

University of Birmingham; bBirmingham Women's and Children's NHS Foundation Trust; cUniversity Hospitals
Birmingham NHS Foundation Trust
Purpose The 2019 MBRRACE-UK report investigated the 209 women who died in pregnancy or postnatally between
2015-2017. The report found that the leading cause of death was heart disease (48 women). Additionally, it found that
cardiac disease can occur for the first time in pregnancy and women who are older, obese, smoke or have diabetes are
at greater risk of cardiac disease related death in pregnancy (1). Women seeking fertility treatments are often older
and are at higher risk of cardiac disease if pregnancy is achieved (2). The objective of this retrospective cohort study
was to stratify the cardiac risk of women seen at our fertility clinic.
Methods Our retrospective cohort study was set in a large tertiary teaching hospital in the UK. The case notes of 85
women undergoing fertility investigations were analysed. Cardiac risk was calculated by measuring the QRISK3 score
and the Obstetric Comorbidity Score (OCS).
Results Women were aged between 21 and 42 years. The body mass index ranged between 17.5 to 48kg/m2. Out of
the 85 women, 2 women were identified as having pre-existing cardiac conditions; one patient had Prinzmetal's
angina and one patient had prolonged QT syndrome. Ten out of the 85 women were found to have cardiac risk
factors. The mean QRISK3 score was 0.368. The median QRISK3 score was 0.3 (IQR 0.275). The mean OCS score was
3.72. The median OCS score was 2 (IQR 2).
Conclusion Our findings show that there is a significant group of women that are seen in the fertility service who have
cardiac risk factors. Ensuring that these women are appropriately investigated, counselled and managed using a
multidisciplinary team approach will reduce the risk of cardiac events occurring in any pregnancy that results from
fertility treatment. Fertility clinicians should consider medical co-morbidities when investigating and managing
subfertile women.
1. Knight M, Bunch K, Tuffnell D, Shakespeare J, Kotnis R, Kenyon S, Kurinczuk JJ (Eds.) on behalf of MBRRACE-UK. (2019) Saving Lives, Improving
Mothers' Care - Lessons learned to inform maternity care from the UK and Ireland Confidential Enquiries into Maternal Deaths and Morbidity 201517. Oxford: National Perinatal Epidemiology Unit, University of Oxford
2. National Institute for Health and Clinical Excellence. Fertility problems: assessment and treatment. Available from:
https://www.nice.org.uk/guidance/cg156 [Accessed 18th October 2020]
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Effect of maternal high fat diet consumption during either the preimplantation or complete gestation/
lactation periods on locomotor and explorative behaviors of mouse offspring
Eda Sezera, Irene Peral-Sancheza, Tom P Flemingb, Neil R Smythb, Judith Eckerta, Sandrine Willaime-Moraweka
a

Faculty of Medicine, University of Southampton; bSchool of Biological Sciences, University of Southampton

Introduction: The worldwide incidence of obesity continues to increase in women at reproductive age. Altered
maternal intra-uterine environment due to the maternal HFD-induced obesity cause increased risk for
neuropsychiatric disorders. We hypothesise that, in the absence of obesity, a maternal high fat diet during
gestation/lactation or only during the preimplantation period affects offspring behaviour and brain function.
Methods: After conception, female MF1 mice were divided into three groups: embryonic-HFD (EHFD), mothers were
fed with HFD only during first 3.5 days of their pregnancy; high fat diet (HFD), and control (NFD) groups, mothers on
HFD and chow-diet, respectively, throughout pregnancy/lactation periods. To evaluate locomotor and exploratory-like
behaviours of offspring, open field test (OFT) was performed for 10 min at 4-weeks (OFT-1) and 10-weeks (OFT-2) of
age. 9Male+8Female from EHFD(n=3); 6Male+6Female from HFD(n=2) and 9Male+7Female from NFD(n=3) were
compared for the first 5 and last 5-min of tests. The parameters like distance-travelled, resting-time, jump-counts,
rearing-counts and average velocity were obtained from ENV250-Software.
Results: In OFT-1, NFD, HFD and EHFD males did not show any significant differences either in first 5-min or in last 5min for all parameters. Similarly, females did not show any significant differences in the first 5 min for all parameters.
However, in the last 5 min, EHFD-females jumped significantly less while EHFD-females rested significantly more
compared to NFD-females. In the first and last 5 min of OFT-2, EHFD males showed significantly fewer rearing
behaviour compared to NFD males. Similarly, the rearing counts of EHFD-females were significantly lower than NFD
females in the first 5-minutes of the OFT-2.
Conclusions: The more rearing and jumping counts mean the more explorative behaviour. EHFD-offspring exhibited
altered locomotor and explorative behaviour while HFD-offspring did not show. These are preliminary data and the
vulnerability of the preimplantation period to maternal HFD in the absence of obesity is demonstrated.
P180

Effect of short-term high fat high sugar diet exposure on fertility, fecundity and neonatal outcome in mice
Samantha Lean, Edina Gulacsi, Esteban Salazar, Amanda Sferruzzi-Perri
University of Cambridge

Background: In the UK, 33% of reproductively aged women are obese largely due to consumption of high fat/high
sugar (HFHS) foods. Obesity is associated with infertility and pregnancy complications like stillbirth. Previous studies
focus on chronic exposure to an obesogenic diet, whereas acute effects are not known. This study aimed to determine
fertility and neonatal outcomes in mice fed a short-term HSHF diet.
Methods: 6week old female mice were fed chow (n=59) or HFHS (n=61) diets (11.5 vs 35.9% fat and 5.8 vs 25.9%
sugar (%Kcal), respectively) for 3wks prior to mating with chow-fed males, during pregnancy and lactation. Maternal
%adiposity was determined by serial TdNMR scanning. Pup wellbeing was monitored after natural birth, until weaning
at Day(D)21. Data were analysed by Student T-Test/Fishers Exact test/Spearman rank and presented chow vs HSHF as
mean ±SD, significant when p<0.05.
Results: Compared to chow-fed, HFHS-fed mice had greater pre-pregnancy and post-weaning adiposity (11.42±3.4%
vs 18.0±7.67% and 12.7±4.0% vs 17.9±5.5%, respectively), but a negative net gain of adiposity between these time
periods (0.7±4.7% vs -1.72±4.9%). Rates of infertility and conception were similar between groups. Compared to
chow-fed, HFHS-fed dams tended (p=~0.1) to have reduced litter size (7.79±1.87 vs 7.32±1.77), greater %litter loss
particularly at D3 (5.5% vs 14.1%), more litters with ≥1 loss (19.2% vs 46.4%) and more frequent total litter loss during
lactation (3.2% vs 12.2%). %Litter loss was correlated with maternal ∆%adiposity between pre-pregnancy and postweaning (D3-D21).
Conclusions: These data suggest a HFHS diet from 3weeks prior to pregnancy does not impact fertility but leads to
smaller litters and poorer offspring survival in lactation. The degree of offspring loss is related to change in maternal
adiposity across the pregnancy and lactation period. The mechanisms underlying this association, such as the role of
altered feto-placental development and delayed/impaired lactogenesis, require exploration.
P181

Understanding the relationship between sub-optimal paternal diet and pre-implantation embryo
development in mice
Christia Pelavaa, Adam Watkinsa, Hannah Morganb
a

University of Nottingham; bFaculty of Medicine & Health Sciences, University of Nottingham

Background: According to the Developmental Origins of Health and Disease hypothesis, poor maternal well-being
during the periconception period can impact on embryo development, foetal growth, and offspring health. Although
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the effects of poor maternal diet on embryo quality has been studied in detail, the influence of paternal diet on the
earliest stages of development requires further research.
Methods: Adult male C57BL/6 mice were allocated to one of the five diet groups: normal-protein diet (NPD; 18%
protein), isocaloric low-protein diet (LPD, 9% protein), LPD supplemented with methyl donors (MDL) (choline chloride,
betaine, methionine, folic acid, vitamin B12), western diet (WD; 24% fat) or methyl donor supplemented Western Diet
(MDWD) for at least 8-weeks before being mated naturally to 8-week-old C57BL/6 females. At embryonic day (E)1.5,
oviducts of pregnant dams were flushed, and embryos were cultured individually until blastocyst-stage in KSOM, 5%
CO2, 37°C with their development monitored via EmbryoScope time-lapse system. The morphokinetics and
morphology of pre-implanted embryos were recorded. At the blastocyst stage, embryos were frozen for the analysis
of AMPK-pathway gene expression via RT-qPCR. A group of females were culled at (E)17.5 for analysis of foetal
development.
Results: WD or MDWD-derived embryos displayed an accelerated development during the pre-compaction stage, the
start of blastulation and to expanded blastocyst when compared to NPD embryos. Additionally, WD and MDWD
embryos displayed larger blastomeres at the 2-4 cell stage, compared to NPD embryos. In late gestation, WD and
MDWD-derived foetuses displayed heavier liver weights and came from smaller litters when compared to NPD
foetuses.
Conclusions: These data indicate that a paternal high-fat diet affects pre-implantation embryo development and
morphology. Further investigation is required to define how poor paternal diet at the time of conception affects
preimplantation embryo development and what the impact is for the health of the offspring derived from them.
P182

The effect of paternal diet on the maternal uterine environment during the periconception period
Elizabeth Hosier, Adam Watkins, Hannah Morgan
The University of Nottingham

Background: The importance of maternal diet during the periconception period and its potential to alter uterine
receptivity has been consistently demonstrated [1,2]. Paternal diet is also thought to act in a similar manner, however,
the mechanisms behind this are still to be defined and were investigated in this study [3,4].
Methods: Stud male C57BL/6 mice were randomly allocated to one of 5 diet groups: normal protein diet (NPD)
control, low protein diet (LPD), western diet (WD) or a methyl donor supplemented LPD or WD (n=8 per group) and
were fed for a minimum of 8 weeks before mating with females on a normal diet. Uteri were obtained on embryonic
day 3.5 with one uterine horn undergoing qPCR for analysis of Cox1, Cox2, Ptgds, Ptges, Itgam, Itgax, IL-10, Cd14 and
Vegfa expression and the other horn stained for von Willebrand factor to study the uterine vasculature. Seminal
plasma sandwich ELISAs for leptin and adiponectin expression were also carried out and further dams were mated and
culled on day 17 to study foetal weights.
Results: Non-significant reductions in seminal plasma leptin and adiponectin were observed across all test diets. There
were changes in gene expression between diets, but these also remained non-significant. A non-significant increase in
vessel number occurred with the MDWD accompanied by a significant reduction in vessel area, perimeter and
diameter (p<0.0001). Interestingly, the effects of methyl supplements differed between the two LPD and two WD
groups.
Conclusions: Paternal diet may affect the reproductive success of their partner through subtle changes to uterine
receptivity, with potential alterations to uterine gene expression and vasculature remodelling being identified. The
differing effects of methyl donor supplements between diets also suggests that male reproductive supplements may
not be suitable in a 'one size fits all' form as they are currently sold.
1. Fleming TP, Watkins AJ, Velazquez MA, Mathers JC, Prentice AM, Stephenson J, et al. Origins of lifetime health around the time of conception:
causes and consequences. Lancet. 2018 May 5, 391(10132):1842–52. [Accessed 2020 May 23]; Available from:
https://linkinghub.elsevier.com/retrieve/pii/S014067361830312X. 2. Barker DJP. Fetal origins of coronary heart disease. BMJ. 1995 Jul
15;311(6998):171. 3. Lucas ES, Watkins AJ. The Long-Term Effects of the Periconceptional Period on Embryo Epigenetic Profile and Phenotype; The
Paternal Role and His Contribution, and How Males Can Affect Offspring’s Phenotype/Epigenetic Profile. In: Advances in Experimental Medicine and
Biology. Springer New York LLC; 2017, p. 137–54. [Accessed 2020 Jun 9]. Available from: http://link.springer.com/10.1007/978-3-319-62414-3_8. 4.
Watkins AJ, Dias I, Tsuro H, Allen D, Emes RD, Moreton J, et al. Paternal diet programs offspring health through sperm- and seminal plasma-specific
pathways in mice. Proc Natl Acad Sci. 2018 Oct 2, 115(40):10064–9. [Accessed 2020 Jun 9]; Available from:
http://www.pnas.org/lookup/doi/10.1073/pnas.1806333115.
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The sex-specific impact of sub-optimal paternal diet on the late-gestation placental transcriptome in mice
Hannah L Morgan, Sunita Banga, Nadine Holmes, Fei Sang, Victoria Wright, Adam J Watkins
University of Nottingham

Many DOHaD studies demonstrate maternal-driven influences on offspring programming, often with sex-specific
effects. Recently, poor paternal nutrition has also been shown to impact offspring health in a sex-specific manner.
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However, it is unclear whether these differences are established during fetal development and if the placenta plays a
role in directing them.
Male C57/BL6 mice were fed one of five diets for at least 8 weeks; low protein (LPD: 9% casein, 24% sugar, 10% fat),
Western (WD: 19% casein, 21% fat, 34% sugar), methyl-donor (choline chloride, betaine, methionine, folic acid and
vitamin B12) supplemented diets (MD-LPD and MD-WD) or an isocaloric control diet (CD: 18% casein, 10% fat, 21%
sugar). Males were mated with chow-fed females (n=8) and embryonic day 17.5 fetal and placental tissue was
collected. Fetal gender was determined using qPCR to identify the sex-determining gene, Sry. Placental RNA
sequencing was performed using the NextSeq-550 System. Differentially expressed genes (DEGs) were examined and
WebGestalt used for pathway analysis.
Male WD fetuses had significantly increased weight compared to CD males (0.87 +/-0.01g vs 0.77 +/-0.01g; p<0.01).
No differences were observed in female fetus weights or placental weights, for either sex. CD placentas had the
highest number of sexually dimorphic placental DEGs (581:CD, 308:LPD, 196:MD-LPD, 13:WD and 26:MD-WD). Female
placentas had an increased number of DEGs in response to sub-optimal diets compared to males; LPDvsCD (212
female; 11 male) and WDvsCD (34 female; 3 male), with female LPD placentas exhibiting dysregulation in pathways
involved in protein processing; ECM-receptor interactions and focal adhesion pathways.
Sub-optimal paternal diet had the greatest influence on male fetal growth, driven potentially by alterations in
placental transcriptome. Female placentas demonstrated an ability to alter their transcript expression. Further
assessment of these transcript changes and their impact on placental function is yet to be determined.
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Prior exposure to Chlamydia trachomatis infection and miscarriage risk
Nick Wheelhousea, W. Colin Duncanb, Patrick Hornerc, Sevi Giakoumeloub, Lisa Campbellb, Magda
Koscielniaka, Gillian Willsd, Sadie Kempa, Gary Entricane, Sarah Howiea, Andrew W. Hornea
a

Edinburgh Napier University; bUniversity of Edinburgh; cUniversity of Bristol; dImperial College; eRoslin
Institute
Background: Fifteen percent of first trimester and 66% of second trimester miscarriages are attributed to
reproductive tract infections. It has been suggested that Chlamydia trachomatis (Ct) is a causative organism but its
association with miscarriage is inconsistent. We report the first adequately-powered study to provide an estimation of
the risk of prior Ct infection on spontaneous first trimester miscarriage.
Methods: A case-control study was performed recruiting 251 women with an ultrasound confirming absence of a fetal
heart in the first trimester of pregnancy ('miscarriage group') and 118 women with normal pregnancies that had
progressed into the third trimester of pregnancy from the same catchment population ('controls') in NHS Lothian, UK.
Women with a past history of miscarriage were excluded from the controls. High vaginal swabs and serum were
collected and analysed for evidence of current infection (DNA) and exposure (antibody) to Ct by nucleic amplification
assay and Pgp3 ELISA respectively. The first study participant was recruited on 22 January 2013 and the last
participant recruited on 26 September 2019.
Results: The groups were well balanced for all characteristics measured at baseline. Twenty-six percent (65/251) of
the miscarriage group and 28% (33/118) of the control group were Pgp3 antibody positive, suggesting prior infection
with Ct (P=0.71). There was no evidence of active Ct infection in either group. More women in the miscarriage group
(13.5%; 34/251) than the control group (1.7%; 2/118) self-reported past Ct infection (P=0.0001).
Conclusions: While more women with miscarriage report previous Ct infection, there is no significant association of
past Ctexposure with spontaneous miscarriage. However, the seroprevalence rates of over 25% observed in both
cohorts suggests that the prevalence of Ct infection in young women, and potential clinical impact on other
reproductive disorders, remains grossly underestimated.
P185

Changes in placental mitochondrial function are associated with fetal weight variation within the litter of
mice and the nature of these changes depend on fetal sex
Esteban Salazar, Jorge Lopez-Tello, Amanda Sferruzzi-Perri
University of Cambridge

Introduction. The placenta is essential for fetal growth. In turn, placental growth and function depend on energy that
is primarily generated by mitochondria. Placental mitochondria have been shown to alter their function both during
normal gestation and in response to adverse conditions. However, we lack knowledge on the relationship between
placental mitochondria function and fetal weight in late gestation. Objective. To investigate whether changes in
mitochondrial function in the transport zone of the mouse placenta (labyrinth zone; Lz) relate to fetal weight
variations for each sex within the litter.
Methodology. Pregnant females (n=7) were killed on gestational day 18. Fetuses and placentas were dissected and
weighed. Lz was microdissected and half was cryo-preserved for assessment of mitochondrial function using highresolution-respirometry (HRR) or snap-frozen for gene expression analysis using qPCR. HRR and qPCR analysis of the Lz
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was performed on the heaviest and the lightest fetuses per sex in each litter. Data were analyzed by paired t-test
within each sex. Experiments were performed in accordance with UK Animals Scientific Procedures Act.
Results. Lz oxygen consumption at mitochondrial complexes I and II was greater for the placentas supporting the
lightest-female fetuses, compared to those supporting the heaviest. However, no differences in Lz mitochondrial
respiratory capacity were found in placentas supporting the lightest versus heaviest-male fetuses. The expression of
genes involved in mitochondrial biogenesis (eg. Nrf1) and fission (eg. Drp1) was lower in the Lz of lightest versus
heaviest-female fetuses. In contrast, expression of the mitochondrial-related gene, Pparα was greater in the lightest
compared to heaviest-male fetuses.
Conclusion. Changes in mitochondrial function and related genes were associated with fetal weight variations within
the litter, but the nature of these changes depends on fetal sex. These data may be useful for tailoring the
development of treatments to improve fetal outcomes of males and females.
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Intravillous mineralisation and karyorrhexis in association with umbilical cord torsion in the horse
Jessica Roacha, Alastair Footeb, Matthew Molyneuxb, Kristien Verheyena, Ken Smitha, Amanda de Mestrea
a

Royal Veterinary College; bRossdales Laboratories

In the UK, umbilical cord torsion (UCT) is the most common cause of late term pregnancy loss in the horse. Human
medicine coined the term fetal vascular malperfusion (FVM) to describe the placental lesions arising from vascular
stasis. Segmental villous mineralisation has been presented as an independent diagnostic feature of FVM, maintained
even in highly sclerotic placentae. This study aimed to evaluate the presence of villous mineralisation (VM) and villous
karyorrhexis (VK) in cases of UCT and quantify the diagnostic utility of these lesions. A three-year prospective study
collected placental tissue from diagnostic investigations of pregnancy losses (n=128) and control placentae from
mares that died pregnant and following parturition (n=44). Chorioallantoic tissue from five locations were fixed in 10%
formalin and sections stained using haematoxylin and eosin. Slides from 10 cases of typical UCT presentation and ten
controls were scanned and VM and VK lesions were graded in a blinded fashion. A mixed effects logistic regression
model accounted for clustering. VM was significantly more prevalent in the UCT sections (43/50) compared to control
(16/50) (p=0.0009). Similarly, VK was also more prevalent in UCT sections (47/50) compared to controls (19/50)
(p=0.0001). Neither feature showed significant variation across locations (p=0.61 and p=0.76). VM in the pregnant
horn whilst VK in the dorsal body of the placenta were best for identifying cases of UCT, both with 100% sensitivity
and 80% specificity. The mean gestational age of UCT group was 220.6 days (SD 20.6) and 281.9 days (SD 79.4) for the
controls (p=0.03) and there was no significant difference in autolysis between groups (p=0.57). The presence of any
villous mineralisation or karyorrhexis was both sensitive and specific for cases of UCT. Future work should look at
assessing the presence of VK and VM in suspected cases of UCT and other causes of abortion.
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Comparative Effects of Castor Oil and Misoprostol in Termination of Pregnancy in Adult Wistar rats
Eniola Kadira, Sheriff Ojularia, Sadiya Gwadabea, Gideon Onigbolabia, Abdulbasit Imama, Lukman SuluGambaria, Adetayo Ismail Lawalb, Abdulmumin Ibrahimc
a

University of Ilorin; bAl-Hikmah University, Kwara, Nigeria; cDepartment of Human Biology, University of Cape
Town, South Africa
Purpose: Misoprostol is a synthetic prostaglandin E1 analogue, used for the management of miscarriages and labour.
Castor oil is a natural plant extract that is been reported to have some abortifacient properties. This study therefore
seeks to investigate the comparative effect(s) of castor oil and misoprostol on abortion and labour induction.
Methods: The study was carried out in 2 phases. The animals were administered varying doses (low, medium and
high) of castor oil, which were compared with misoprostol group as well as a control group. All animals were
euthanized on gestational day 15 day 20 respectively for the phases and blood samples collected for hormonal assay,
electrolyte and kidney function tests while uterus was also removed for histological processing.
Results: The abortifacient possibility of castor oil is dose dependent with high dose castor group seen to have
significantly reduced serum progesterone and hCG levels, weight loss and interference with kidney function. Castor oil
also exhibited labour inducing properties.
Conclusion: It was concluded that misoprostol and castor oil are capable of inducing abortion. This study has
demonstrated a possible usage of castor oil and misoprostol in medical induction of labor in rats as they both exerted
uterotonic principle on the uterus. Keywords: Castor oil, Misoprostol, Pregnancy, Labour.
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Using 'ERICA'AI to predict early pregnancy loss
Alejandro Chavez-Badiolaa, Adolfo Florias-Saiffe Fariasa, Roberto Valenciaa, Gerardo Mendizabala, Jacques
Cohena, Andrew Drakeleyb
a

IVF 2.0 Ltd; bLiverpool Women’s NHS Foundation Trust
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Purpose/background/objectives ERICA (IVF 2.0, UK) is a deep machine learning algorithm trained to rank embryos
based on their ploidy potential (1). It assists embryologists to prioritise embryos for transfer. Since most early
miscarriages have a genetic origin, we examined early pregnancy outcome of embryos ranked by ERICA.
Methods Embryo transfers performed at two clinics in Mexico over 12 months had their images uploaded
prospectively into ERICA's web application (erica.embryoranking.com). A positive pregnancy was defined as a b-hCG
>20IU and were followed up for 6 weeks. As well as ordering the embryos, ERICA assigns grades of good, fair and low.
We classed early pregnancy loss as the absence of a gestational sac following a positive pregnancy test. We also
assessed positive pregnancy to sac ratios in relation to ERICA's suggested ranking position of each embryo, (top
ranked versus lower ranked). For the latter test, we only included cycles having at least two embryos available.
Results 112 embryo transfers were included in this study. Pregnancy loss rate was 18% for good, 21% for fair and 43%
for those rated low quality. The proportion of positive pregnancy tests for top-ranking embryos was 0.29 against 0.18
for those lower ranked. Gestational sacs were present for higher ranking embryos in 0.18 versus 0.07 for those lower
ranked.
Conclusions Early pregnancy loss was more than twice as likely for embryos rated as 'low' quality than those classed
as 'good' using ERICA. Higher ranked embryos were more likely to result in gestational sac development. This study
would suggest that AI can be used to predict early pregnancy loss but needs confirming with larger and different data
sets to establish reproducibility.
1. Embryo Ranking Intelligent Classification Algorithm, (ERICA), an artificial intelligence clinical assistant for ranking embryos based on ploidy and
implantation predicting capabilities. A. Chavez-Badiola, A. Flores-Saiffe FarÃas, G. Mendizabal-Ruiz, Andrew J. Drakeley and J. Cohen. DOI:
https://doi.org/10.1016/j.rbmo.2020.07.003
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Progesterone levels in early pregnancy - can they be used for first trimester monitoring in women with a
history of recurrent miscarriage?
Ashleigh Holt-Kentwella, David Cahillb, Esther Lloyd-Evansc, Peter Wardled
a

Somerset NHS Foundation Trust; bUniversity of Bristol; cUniversity Hospitals Bristol and Weston NHS
Foundation Trust; dNorth Bristol NHS Trust
Background Women with a history of recurrent miscarriage are routinely followed up in a subsequent pregnancy with
an early ultrasound scan to check viability. This work examined performing weekly serum progesterone levels in early
pregnancy, from 6 weeks to 12 weeks after the last menstrual period. The pregnancies studied were in otherwise
healthy women who had been monitored in early pregnancy because of their history of recurrent miscarriage, defined
as two or more previous first trimester miscarriages. For each of these pregnancies there were no interventions.
Methods At the time the data was collected, the practice was to monitor all pregnancies from the first positive
pregnancy test, and thereafter weekly until 12 weeks or when the pregnancy failed. Weekly serum progesterone data
was collected and all of these assays were processed by the local biochemistry laboratory.
Results Data was collected for seven pregnancies. Patient age ranged from 28-37 years old, with a median age of 34
years old. All pregnancies reached the third trimester. The median progesterone levels at 6, 7, 8, 9, 10, 11 and 12
weeks pregnant were 56, 46, 54, 60, 75, 73 and 74nmol/l. Levels ranged from 23 to 75nmol/l at 6 weeks gestation,
and from 49 to 93nmol/l at 12 weeks gestation. Further detail on the range of progesterone levels will be provided in
the presentation.
Conclusions This data is likely to be unique in that it is rare to find data for serial serum progesterone measurements
from normal pregnancies that progress to term. They are therefore perhaps of value in monitoring early pregnancy in
women experiencing recurrent miscarriages to consider whether their progesterone levels are within normal limits. Of
course, the data is limited by the sample number size, but it is at least helpful in casting some light into an otherwise
uncertain area.
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A retrospective observational study comparing a blastocyst only transfer policy to a flexible day 3 and day
5 embryo transfer policy
Helen Premannandan, Arasaratnam Srikantharajah
Homerton University Hospital

Background: Blastocyst transfers are routine practice in many clinics due to evidence suggesting higher clinical
pregnancy rates compared to the day three (D3) embryo transfers. As of January 2018, the Homerton Fertility Clinic
(HFC) (London, UK) introduced a 'blastocyst only transfer' policy for all patients. In the previous years, a 'flexible policy'
of either D3 or blastocyst embryos' was implemented, depending on the number and quality of embryos available on
D3.
Aim: To assess if the change from a flexible policy to a blastocyst only transfer policy improved the clinical pregnancy
rates (CPR) and live birth rates (LBR) and whether the incidence of failure to transfer (FTT) and failure to freeze
(FTFreeze) cycles was affected.
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Methods: A retrospective observational study using data collected from January 2017 to December 2018 at HFC from
963 cycles undergoing intracytoplasmic sperm injection (ICSI) or in vitro fertilisation (IVF). The data was statistically
analysed using Chi-squared test for homogeneity and Z-test of proportions.
Results: A significant difference in CPR per embryo transfer was observed between the blastocyst only transfer policy
and the flexible policy (42% vs 34%; p=0.01). Similarly, a blastocyst only transfer policy yielded significantly improved
LBR per ET (31% vs 23%; p=0.02). CPR and LBR per oocyte retrieval resulted in no statistical difference (CPR: 33% vs
31%; p=0.07 and LBR: 24% vs 21%; p=0.06). The number of FTT and FTFreeze cycles was significantly increased in the
blastocyst only transfer policy (11% vs 3%; p=0.02 and 11% vs 6%; p=0.02 respectively).
Conclusion: This study is the first to demonstrate that CPR and LBR per embryo transfer were significantly improved in
a blastocyst only transfer policy compared a flexible policy, possibly due to transferring only embryos that are
developmentally competent to reach the blastocyst stage.
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Time-related treatment outcomes in infertility studies: a systematic mapping review and evidence-based
definition
Sesh Sunkaraa, Wenjing Zhengb, Thomas D'Hoogheb, Salvatore Longobardic, Jacky Boivind
a

King's College London, Division of Women's Health, London, United Kingdom; bMerck KGaA, Global Medical
Affairs Fertility, Darmstadt, Germany; cMerck KGaA, Global Clinical Development Fertility, Darmstadt,
Germany; dCardiff University, School of Psychology, Cardiff, United Kingdom
Introduction: Time taken to achieve a healthy live birth is an important consideration when planning fertility
treatments. Longer treatment is stressful to patients and increases costs. The ability to compare the effectiveness of
interventions with respect to a time-related measure would enable treatment selection aimed at reducing the time to
achieve a live birth. It is, therefore, important to explore how such outcomes have been defined in fertility-related
clinical studies with the aim of setting justified and evidence-based definitions.
Method: This is a systematic review of clinical studies in the context of infertility that reported time-related treatment
outcomes. PubMed, MEDLINE and Embase were searched for studies published up to 16th August 2019.
Results: 42 of 5730 captured studies were included in the systematic review after independent assessment for
eligibility by two reviewers. The most frequent end time-points for time-related outcome measures were "time to
pregnancy" (25/42; 59.5%) and "time to conception" (15/42; 35.7%); 5/42 (11.9%) studies evaluated "time to live
birth". There were inconsistencies with regards to the start time-point and no consistent time-related treatment
measures reported by majority of studies. The review only included studies published in English and authors were not
contacted for more details of endpoints evaluated; therefore, some of the time-related treatment measures used in
the literature may have been missed. The research provides the basis for a consensus definition of a time-related
treatment measure for studies of fertility treatment. It is anticipated that the review and justified suggestions will
facilitate discussion around appropriate time-related treatment outcome measures for studies evaluating fertility
treatments that is relevant to healthcare professionals and patients.
Conclusion: There is inconsistency amongst studies in reporting time-related treatment outcomes; a robust clinically
meaningful contextual definition should be incorporated into all fertility-related clinical studies.
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Can clinical pregnancy be predicted based on the number of Metaphase II oocytes collected and the
embryo's cohort developmental potential?
Iria Castroa, Louise Bestb, Alexandra Pagea, Amanda Tozera, Alison Campbellb
a

CARE Fertility London; bCARE Fertility

Background: The number of oocytes collected is considered an important determinant of IVF success. Cycles with high
oocyte yield can potentially result in large embryo cohorts, allowing a better selection of the embryo(s) for transfer.
However it is not clear if an excessive response to ovarian stimulation can compromise oocyte quality and/or
endometrial receptivity.
Aim: To evaluate and compare clinical pregnancy rates (CPR) in single blastocyst transfer cycles taking into account
the number of Metaphase II oocytes (MII) collected and the number of usable blastocysts (transferred and frozen)
that developed from the cohort.
Methods: Retrospective multicentre study including 4850 autologous fresh cycles performed between 2013 and 2019.
Patients were <38 years old, had ≥3 MII collected and underwent single blastocyst transfer. Cycles were stratified
according to the number of MII collected (3-5; 6-8; 9-11;12-14 and ≥15) and the number of usable blastocysts (group
A: 1 blastocyst transferred; group B: 1 transferred and 1 frozen; group C: 1 transferred and ≥2 frozen). Chi-Square Test
of Independence was used to determine whether there is an association between the number of MII and CPR within
each group.
Results: CPR in group A were similar among the five categories of MII collected (3-5, 38.5%; 6-8, 41.4%; 9-11, 40.1%;
12-14, 48.1%, ≥15, 40.6%). We observed a tendency towards lower CPR in those cycles with ≥15 MII in group B (3-5,
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53.0%; 6-8, 55.3%; 9-11, 50.5%; 12-14, 50.5%, ≥15, 37.0%) and group C (3-5, 62.6%; 6-8, 60.1%; 9-11, 58.5%; 12-14,
60.5%, ≥15, 54.4%). However, statistical analysis showed no association between the number of MII and clinical
pregnancy in all groups (p=0.508, p=0.207 and p=0.143, respectively).
Conclusion: Blastocysts derived from large MII cohorts result in similar CPR than blastocysts derived from small MII
cohorts. Further studies are needed to assess the impact of high ovarian stimulation on oocyte/embryo quality.
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Does the outcome of a previous ART treatment in the past impact the probability of success of a new
treatment?
Jerome Chambost, Celine Jacques, Cristina Hickman, Mara Kotroutso
Apricity

Background: Women have a good chance of having a second child with the help of fertility treatment after the birth of
their first child born this way in Australia and New Zealand (Recon C Paul et al 20201)
Objectives: This study aims to verify that the outcome of a fertility treatment can be influenced by the outcomes of
previous treatments.
Methods: Population based cohort study using the latest HFEA register (2015 to 2016). Fresh cycles and frozen
embryo transfers of ICSI and IVF with own eggs and partner sperm were included (n=112081 cycles) for female age
cohorts 18-34 (n=48187), 35-37 (n=25719 cycles), 38-39 (n=16272 cycles), 40-42 (n=15764 cycles), 43-44
(n=4556cycles) and 45-50 (n=1583cycles). Patients with no previous IU or IVF treatment were used as control group
for each age category. We compared the individual live birth rate for patients who had had at least one successful
treatment before to the control group.
Results: Patients who had had at least one successful IVF or UI treatment represented 10% of all cycles. This group
had statistically more chance of conceiving again vs the patients undergoing their first cycle across all age groups
below 45 yo (Respectively Odds ratio 18-34: 1.16; 35-37: 1.22; 38-39:1.16; 40-42: 1.32; 43-44: 2.11; p<0.001) and no
statistical difference was observed for 45-50 yo groups (OR 1.30, p=0.75).
Conclusion: Previous live births in ART treatments increase the chance of success for new treatments. Results should
be further populated by looking at individual patients' journey rather than independent cycles. This would allow to get
more precise results and identify cycles that came from the same oocyte collection and better characterize the age at
previous pregnancies.
1)Repon C Paul et al, Cumulative live birth rates for women returning to ART treatment for a second ART-conceived child, Human Reproduction
(2020). DOI: 10.1093/humrep/deaa030
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Pregnancy of unknown location (PUL): Our experience in a District General Hospital
Sabahat Zafar, Edoho Emmanuel, Munawar Hussain
Southend University Hospital

Objective-To analyse if our diagnoses of PUL is consistent with NICE criteria Background-PUL is defined as no sign of
either intra- or extrauterine pregnancy or retained products of conception on transvaginal ultrasound, despite a
positive pregnancy test[1]A pregnancy site will not be visualised in 8--31% of early pregnancy scans, although a lower
incidence (8--10%) has been observed in specialise scanning units In a woman with a pregnancy of unknown location,
place more importance on clinical symptoms than on serum hCG results[2]and review the woman's condition if any of
her symptoms change, regardless of previous results and assessment. Clinical outcome in PUL; Failing PUL (44-69%)
Intra-uterine pregnancy (30-37%) Ectopic pregnancy (8-43%) Persisting PUL (2%) [3]
Methods-Retrospective review of 58 case notes of patients diagnosed with PUL from August 2019 to January 2020 in
Southend University Hospital. Data gathered from Electronic ultrasound reporting system (Astraia), Pathology result
records (ICE) and Electronic Patient records (CED). The data was entered to a spread sheet and analysed. Results were
presented in our local audit meeting.
Results-Two cases were rejected as there was evidence of negative pregnancy test before ultrasound. Results were
displayed using graphs and charts. 37% of cases diagnosed as PUL had clear evidence of either Intrauterine pregnancy
(IUP) or Extra-uterine pregnancy.
Conclusion-Though we didn't set out to collect PUL rate. Our data showed that about 40% of cases diagnosed as PUL
didn't meet standard criteria. Therefore many of these women were subjected to unnecessary additional investigation
and suffer unwarranted psychological burden[4]. Following this audit we have conducted a teaching/training session
with sonographers involved in early pregnancy scanning and agreed on standard reporting for PUL. We intend to reaudit in one year and also determine the unit rate for true PUL.
1.Ectopic pregnancy and miscarriage: diagnosis and initial management,NICE guideline [NG126] Published date: 17 April 2019 2.Hahlin M, Thorburn
J, Bryman I The expectant management of early pregnancies of uncertain site Hum Reprod 1995 10 1223-7. 3.H. sagili , K. Mohamed,editors, Review
Pregnancy of unknown location: an evidence-based approach to management 2008,The Obstetrician & Gynaecologist, First published: 24 January
2011 4.A. Richardson , N. Raine‐Fenning,editors.Anxiety associated with diagnostic uncertainty in early pregnancy,Ultrasound Obstet Gynecol .2017
Aug;50(2):247-254. doi: 10.1002/uog.17214. Epub 2017 Jun 27.
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Evaluation of the effectiveness of Autologous Blood Cell Derivative -ABCDTM for improving endometrial
thickness and receptivity of infertile women undergoing frozen embryo transfer IVF cycles
Vasanthi Palanivela, Vasanthi Palanivela, Kini Damodharb, Murthy PSRb, Sitamani Sahoob, Anitha Anithab,
Shamika Dechammab
a

Seragen Biotherapeutics Private Limited; bMiracle Advanced Reproductive Centre

This is a prospective interventional study done at Miracle Advanced Reproductive Centre, Chennai. About 128 women
in the age group of 25-45 years from June 2018 to Jan 2020 were included because of failure of endometrial growth,
defined as endometrium less than 6 mm, more than 2 failed FET were selected to undergo ABCDTM treatment. After
obtaining informed consent the subjects were treated with intrauterine infusion of ABCDTM 3 times (Day7, Day 12
and 2 days before ET) from menstrual cycle day 7 and ET was performed 2 days after the final ABCDTM infusion.
Intrauterine infusion of 0.8 ml of ABCDTM was infused into uterine cavity in addition to standard HRT protocols. Out
of 128 women 1 result awaited, 4 patients lost to follow up and 2 ET cancelled. Out of 121 cases 67 are positive
pregnancies (55%) with 10 miscarriage around 10th week of gestation. The live birth rate (LBR) was reported to be
40% with 5% lost to follow up. The average increase in the EMT was 1.6 mm compared with the EMT of their previous
cycle. It is demonstrated that the use of autologous platelet and growth factor based therapeutics improved the
implantation, pregnancy, and LBR of the patients with refractory thin endometrium and implantation failure. ABCDTM
is standardized to contain6-8 folds higher amounts of growth factors than peripheral blood majorly implantation
friendly anti-inflammatory cytokines and regenerative growth factors. It has also been shown to be safe, reproducible,
and effective in mimicking the natural processes of tissue repair and regeneration.
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Trophoblastic thickness and implantation site are associated with subsequent miscarriage: A prospective
study
Lewis Nancarrowa, Suganthi Vinayagama, Kathy Forda, Andrew Drakeleya, Nicola Tempestb, Dharani
Hapangamab, Roy Homburgc, Richard Russella
a
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Objectives: Can determination of implantation site and trophoblastic thickness at early gestation scan predict
pregnancy and obstetric complications?
Methods: This was a prospective observational study in a tertiary referral publicly funded IVF unit in UK. 300 patients
who attended for early pregnancy scan following single embryo transfer over a 14-month period were included after
obtaining informed consent. Patient typically underwent their early pregnancy scan between 6-8 weeks gestation.
Inclusion criteria included any live ongoing singleton pregnancy following single embryo transfer and a 3D image was
obtained of the uterus. Patients were followed up to until the end of pregnancy, either miscarriage, stillbirth or live
birth. Any adverse pregnancy outcomes (pre-eclampsia, IUGR etc) were also recorded.
Results: Of the 300 patients recruited, 277 had a live birth. 20 patients miscarried, 2 had stillbirths and there was one
termination for trisomy 21. Women who miscarried were older than those with ongoing pregnancies (mean ages 35.9
vs 33.5 years; p=0.0079) but there were no other demographic differences between the groups (e.g. BMI).
Trophoblastic ring thickness was higher in the ongoing pregnancy group when compared with women who miscarried
(7.16mm vs 5.5mm; p=0.0008). Significantly more miscarriages 7/20 (35%) were located in the lower uterine cavity
than in ongoing pregnancies 15/277 (5%) (p=0.0002). There was no association between trophoblastic thickness or
implantation site on obstetric complication rates or placental site location.
Conclusions: Thin trophoblastic thickness and implantation in the lower half of the uterine cavity is associated with an
increase in miscarriage rates. There was no association with obstetric outcomes or complications, however this study
was underpowered to assess this and future larger studies are required.
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The effect of euploid embryo transfer on cumulative livebirth rates: a single centre retrospective study
Daniella Cardenas, Efstathios Theodorou, Jara Ben Nagi, Paul Serhal
CRGH

Objective: The use of preimplantation testing for aneuploidy (PGT-A) has been increasing in an attempt to improve
assisted conception outcome. We report on the live birth (LBR) and cumulative live birth rate (CLBR) relative to the
number of euploid frozen thawed embryo transfer (FTET) cycles.
Methods: A retrospective analysis was carried out on outcomes of 1118 euploid blastocyst FTET from 2014 to 2019
from a single centre. Group A comprised of only PGT-A cycles (1st cycle n=579, 2nd cycle n=102, 3rd cycle n=29) and
Group B comprised of cycles with PGT-A and testing for monogenic (PGT-M) or structural chromosomal
rearrangement (PGT-SR (1st cycle n=297, 2nd cycle n=87 and 3rd cycle n=24). LBR and CLBR were analysed for both
groups.
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Results: For Group A, LBR per FTET cycle was not statistically different among the three transfers (57%, 50%, 45%,
p=NS). For Group B (61%, 55%, 38%), 1st and 2nd transfer had similar LBR, but the 3rd had significantly lower LBR
compared to the 1st (p=0.03) The CLBR increased from 57% to 65% to 68% for Group A and from 61% to 77% to 80%
for Group B after 1st, 2nd and 3rd FTET, respectively.
Conclusions: This is the first UK study to report that the CLBR increases with subsequent euploid embryo regardless of
maternal age. Patients in Group B had a higher CLBR than group A, which may be explained by the fact they are not
infertile and had a lower drop-out rate (15% vs 30%), compared to the group A. The significant difference in LBR
between the first and third FTET in Group B, should be interpreted with caution due to the small sample size.
P199

Does hysteroscopic resection of uterine septum improve reproductive outcomes: a systematic review and
meta-analysis
Monica Krishnan, Brenda Narice, Bolarinde Ola, Mostafa Metwally
Sheffield Teaching Hospitals

Background: Uterine septum when encountered in women with subfertility or previous poor reproductive outcomes
present a clinical dilemma. A recent study1 suggested negative reproductive outcomes for patients who had
undergone hysteroscopic septum resection, but the evidence is far from conclusive. Hence, the benefits of
hysteroscopic uterine septum resection on reproductive outcomes was evaluated.
Methods: The current study presents a systematic review and meta-analysis comparing reproductive outcomes of
patients who had and had not undergone hysteroscopic uterine septum resection were evaluated from the present
available evidence.
Results: Currently, there are no randomised controlled trials. Meta-analysis of the seven comparative studies1 7
indicated that hysteroscopic removal of a uterine septum was associated with a reduced probability of miscarriage
(OR 0.25, 95% CI 0.07 - 0.88) compared with untreated women. There were no evidence of significant effect of
hysteroscopic septum resection on live birth, clinical pregnancy rate or preterm delivery. However, as expected there
were fewer malpresentations during labour (OR 0.22, 95% CI 0.06 - 0.73).
Conclusion: This meta-analysis suggests that surgical removal of septum is associated with reduced risks of
miscarriage and malpresentations. This study also highlights the current deficiency in the literature and suggests that
all the results from this meta-analysis is taken into account with caution. Further, high-quality randomised controlled
trial is therefore required for the future.
1. Rikken JFW, Verhorstert KWJ, Emanuel MH, Bongers MY, Spinder T, Kuchenbecker W, et al. Septum resection in women with a septate uterus: a
cohort study. Hum Reprod Oxf Engl. 2020 Apr 30;
2. Lin K, Zhu X, Xu H, Liang Z, Zhang X. Reproductive outcome following resectoscope metroplasty in women having a complete uterine septum with
double cervix and vagina. Int J Gynaecol Obstet Off Organ Int Fed Gynaecol Obstet. 2009 Apr;105(1):25-8.
3. Pang L-H, Li M-J, Li M, Xu H, Wei Z-L. Not every subseptate uterus requires surgical correction to reduce poor reproductive outcome. Int J
Gynaecol Obstet Off Organ Int Fed Gynaecol Obstet. 2011 Dec;115(3):260-3.
4. Heinonen PK. Reproductive performance of women with uterine anomalies after abdominal or hysteroscopic metroplasty or no surgical
treatment. J Am Assoc Gynecol Laparosc. 1997 May;
5. Chen S-Q, Deng N, Jiang H-Y, Li J-B, Lu S, Yao S-Z. Management and reproductive outcome of complete septate uterus with duplicated cervix and
vaginal septum: review of 21 cases. Arch Gynecol Obstet. 2013 Apr;287(4):709-14.
6. Tonguc EA, Var T, Batioglu S. Hysteroscopic metroplasty in patients with a uterine septum and otherwise unexplained infertility. Int J Gynaecol
Obstet Off Organ Int Fed Gynaecol Obstet. 2011 May;113(2):128-30.
7. Valli E, Vaquero E, Lazzarin N, Caserta D, Marconi D, Zupi E. Hysteroscopic metroplasty improves gestational outcome in women with recurrent
spontaneous abortion. J Am Assoc Gynecol Laparosc. 2004 May;11(2):240-4.
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Potential application of automatically generated KIDScores for embryo selection in a semi-controlled
patient cohort
Anthony Pricea, Sourima Biswas Shivhareb, Susan Ingamellsa
a

Wessex Fertility; bSimply Fertility

Known Implantation Data Score (KIDScoreTM-Vitrolife) is an algorithm-based numerical score between 1 to 9.9. It
ranks embryos against defined morphological and kinetic parameters, which has been correlated with implantation. It
accounts for the time taken for normally fertilised zygotes to reach two, three, four, five cells, blastulation and
blastocyst grade. KIDScores are generated either by manual entry of these annotation events into the EmbryoViewer
software or by confirmation of estimated automatically generated annotations, either with or without manual
correction. The aim of this study was to investigate the association of EmbryoViewer estimated KIDScores, accepted
without correction, with embryo transfer outcome. Frozen embryo transfer (FET) pregnancy and miscarriage data was
analysed retrospectively from oocyte collection cycles between July 2017 and December 2019, where embryo culture
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had taken place within an EmbryoScope. Estimated KIDScores were generated and accepted without correction, for
each embryo transferred (ET). This study excluded FET cycles without annotation data, with unknown embryo
implantation fate, with thawed / warmed oocyte and surrogacy FET cycles. Embryos were categorised into three
KIDScore groups; group A (0 -- 5), group B (5.1 -- 7) and group C (>7). Positive pregnancy rate (PPR) per ET, clinical
pregnancy rate (CPR) per ET and miscarriage rate (MR) per positive pregnancy were used as outcome measures.
Statistical analysis was carried out using the one-way ANOVA followed by a single tailed t-test. A 'p' value of <0.05 was
considered significant. A significant positive correlation was observed between KIDScore and embryo transfer
outcome. The PPR associated with groups A, B and C were, 42.7%, 52.9% and 69% respectively. The corresponding
CPR were 29.2%, 40.8% and 56.3% respectively. Although the KIDScore was negatively correlated with miscarriage,
this trend was not significant. The findings of this study support the potential application of an automatically
generated KIDScore in embryo selection.
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Oviduct as a sensor of embryo quality: deciphering the extracellular vesicle (EV) mediated embryomaternal dialogue
Keerthie Dissanayakea, Monika Nõmmb, Freddy Lättekivia, James Orda, Yosra Ressaissia, Kasun Godakumaraa,
Qurat Ul Ain Reshia, Janeli Viila, Kersti Jäägerc, Agne Velthut-Meikasd, Andres Salumetse, Ülle Jaakmab, Alireza
Fazelia
a

Institute of Biomedicine and Translational Medicine, University of Tartu, Tartu, Estonia; bInstitute of
Veterinary Medicine and Animal Sciences, Estonian University of Life Sciences, Tartu, Estonia; cCompetence
Centre on Health Technologies, Tartu, Estonia; dDepartment of Chemistry and Biotechnology, School of
Science, Tallinn University of Technology, Tallinn, Estonia; eDepartment of Obstetrics and Gynecology,
Institute of Clinical Medicine, University of Tartu, Tartu, Estonia
Background: Embryo-derived extracellular vesicles (EVs) may play a role in mediating the embryo-maternal dialogue
at the oviduct during the pre-implantation period of embryonic development, potentially carrying signals reflecting
embryo quality. We aimed to investigate the effects of bovine embryo-derived EVs on the gene expression of bovine
oviductal epithelial cells (BOECs), and whether these effects are dependent on embryo quality.
Methods: Presumptive zygotes were cultured individually in-vitro in droplets of culture media until day 8 while their
developmental potential was assessed. Conditioned media samples were collected at day 5 and pooled based on
embryo development as good quality embryo media (conditioned by embryos that developed to blastocysts by day 8)
and degenerating embryo media (embryos that degenerated after cleavage by day 2). EVs were isolated from
conditioned media by size exclusion chromatography and supplemented to primary BOEC monolayer cultures to
evaluate the effects of embryo-derived EV supplementation on BOEC gene expression profile. Gene expression was
quantified by both RNA sequencing and RT-qPCR.
Results: A total of 7 upregulated and 18 downregulated genes were detected in the BOECs supplemented with good
quality embryo-derived EV compared to the control. The upregulated genes included classical interferon tau-induced
genes, such as OAS1Y, MX1, and ISG15, which have previously been reported as upregulated in the oviductal epithelial
cells due to the presence of embryos. Of the upregulated genes, OAS1Y and MX1 were validated with qPCR. In
contrast, only one differentially expressed gene was detected in BOECs in response to EVs derived from degenerating
embryos, suggesting that oviductal responses are dependent on embryo quality.
Conclusion: Our results support the hypothesis that embryo-derived EVs are involved in embryo-maternal
communication at the oviduct. Oviductal responses to embryo-derived EVs depend on embryo quality. This system
could be used as an indirect method to evaluate embryo quality.
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Surplus Embryos -- Time to Pay Attention
Matilda Juusolaa, Neil Vargessona, Abha Maheshwarib
a

University of Aberdeen; bAberdeen Fertility Centre

Background: With success of Embryo cryopreservation number of supernumerary embryos are increasing in the
clinics. While there are differences in the legislation and funding for storage, the commonly presented options for
surplus embryos are leaving for own future use, discarding, and donation either to another couple or to research. The
objective of this systematic review was to summarise the current literature on the factors affecting these decisions.
Methods: We conducted systematic searches on Medline, EMBASE, CINAHL and CENTRAL. Search terms were
developed by author and supervisors and peer-reviewed at a clinical meeting. Search strategy was developed together
with a librarian. First, a primary selection was done based on titles. Secondly, abstracts from the primary selection
were labelled and only articles exploring the decision making for surplus embryos (quantitative and qualitative) were
included. Quantitative data was gathered and presented in tables, and qualitative data analysed thematically.
Results: Patients found the decision on fate of surplus embryos difficult. Very fundamental questions -- such as the
moral status of an embryo, funding and legislation had to be considered when making the challenging decision. They
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intended to use their embryos more often than they did, and discarded embryos more often than intended. Donation
to research was the most often chosen option for disposal. Support was offered during treatment, but when actual
decision needed to be taken post-treatment about surplus embryo, contact with the fertility clinic was at a minimum
and the support needs were rarely met, which compounded the decision making.
Conclusions: Our findings reflect the variation in the legislation and funding arrangements along with the unmet need
for support that patients have when they make the decision about surplus embryos. As the number of frozen embryos
are increasing, it is time to pay attention to and better assist the patients through the decision.
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