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09:00 - 10:30  Interactive meeting of the Interprofessional Working Group IVF Centres 
VVKE 

 
 
10:00 - 10:30   Welcome, coffee and registrations 
 
10:30 - 10:40   Welcome by the President, Isabelle Demeestere 
 
 
TOPIC 1 ART quality: current & future practice & regulations 
 
Chairs:   Isabelle Demeestere, Hôpital Erasme – Johan Guns, UZ Brussel  
  
10:40 - 11:00  EU regulation on certification in the laboratory  
 Kirsten Cornelis, UZ Leuven  
  
11:00 - 11:20 The Dutch experience in lab certification 
 John Dumoulin, Maastricht UMC  
  
11:20 - 11:40 Inspection of IVF Centers – Hot issues in FAGG inspection 
   Koen Wouters, Belgian Interprofessional Group on ART  
 
11:40 – 12:30 Debate 
 Olivier Gaspard, ABEF; Koen Wouters, VVKE; 
 John Dumoulin, Maastricht UMC; Kirsten Cornelis, UZ Leuven 
 
  
12:30 – 13:30  Lunch 
 
   
TOPIC 2   Fertility preservation in non-oncological indications 
 
Chairs:   Michel De Vos, UZ Brussel  

 Ornit Goldrat, Hôpital Erasme  
 
13:30 - 14:00   Transgenders  

Chloë De Roo, UZ Gent  
 

14:00 - 14:30   Other non-oncological indications including endometriosis 
Christine Decanter, University Hospital of Lille, France  

 
14:30 - 15:00 Sponsored symposium Ferring 
   Nutrition: A Fertility Game Changer?  

Elisabeth De Waele, Medical Director department of clinical nutrition, 
UZ Brussel 

 

Friday, 25 November 2022 
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15:00 - 15:30   Coffee break 

 

TOPIC 3   Preconception genomic medicine 
 
Chairs:    Sandra Janssens, UZ Gent  

   Isabelle Vandernoot, Hôpital Erasme  
 

15:30 - 16:00  Fertility gene panels 
Elfride De Baere, Center for Medical Genetics, Ghent University 
Hospital and Ghent University 

 
16:00 - 16:30  The limits of eugenism 

Pascal Borry, KU Leuven  
 
16:30 – 17:00  Sponsored symposium Merck 
   Real world evidence in modern ART 

 Dr. Sesh Sunkara, Senior Clinical Lecturer in the Faculty of Life Science and 
Medicine at Kings College London, UK 

   
17:00 - 17:10  BSRM Honorary Member 2022 
   Honorary member 2022  

Johan Smitz, UZ Brussel 
   Introduced by Ellen Anckaert, UZ Brussel  
 
17:10 - 17:30   Musings on a journey in an academic fertility center  
   Johan Smitz, UZ Brussel 

 
 
19:30   Reception & dinner party 
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MERCK FERTILITY PORTFOLIO

CONNECTING 
THE DETAILS
FOR LIFE
At Merck, we are committed 
to connecting all important details 
within the fertility cycle. 
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09:00 – 10:30  Free communications & poster presentations 
 
Chairs:    Sharon Lie Fong, UZ Leuven – Maité Fransolet, CHR Namur  
 
09:00 – 09:15     Application of nuclear transfer to overcome inferior developmental 

competence of in vitro grown mouse oocytes 
  Antonia Christodoulaki, Ghent-Fertility And Stem cell Team (G-FAST), 

Department for Reproductive Medicine, Department of Human 
Structure and Repair, Ghent University Hospital 

 
09:15 – 09:30  Treatment options to overcome impaired fertilization and embryonic 

development caused by an oocyte-related deficiency in the  
  Patl2-/- mouse model  

 Arantxa Cardona Barberán, Ghent-Fertility And Stem cell Team  
(G-FaST), Department for Reproductive Medicine,  
Ghent University Hospital 
 

09:30 – 09:45  The influence of a maternal obesogenic diet on offspring oocyte 
mitochondrial ultrastructure and activity under healthy and obesogenic 
conditions.  

  Inne Xhonneux, Gamete Research Centre,  
  Department of Veterinary Sciences, University of Antwerp 
 

09:45 – 10:00  Retained chromosomal integrity in CRISPR/Cas9-edited human 
embryos after mutational correction  

  Bieke Bekaert, Ghent-Fertility And Stem cell Team (G-FaST), 
  Department for Reproductive Medicine 
 

10:00 – 10:15  Acute heat stress exposure leads to severe sperm damage in mouse 
  Guilherme Rizzoto, Department of Internal Medicine Reproduction and 

Population Medicine, Faculty of Veterinary Medicine, Gent University 
 

10:15 – 10:30  TFAP2C functions in the segregation of key genes in mouse and 
human preimplantation embryo: novel interspecies differences 
 Gwenny Cosemans, Ghent-Fertility And Stem cell Team (G-FaST), 
Department for Reproductive Medicine  
 

 
10:30 - 10:50   BELRAP 2020 
  Dominic Stoop, President of the College of Physicians Reproductive  
  Medicine 
 
 
10:50 - 11:20   Coffee break 
 
 
 
 

Saturday, 26 November 2022 
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TOPIC 4  30 years of ICSI 
 
Chairs:     Pierre Vanderzwalmen, CHIREC 
    André Van Steirteghem, emeritus professor UZ Brussel 
 
11:20 - 11:50  ICSI for non-male indications 

Neelke De Munck, UZ Brussel  
 

11:50 - 12:20  Is it still challenging for the embryologist to select the right  
spermatozoa after 30 years of ICSI?  
Barbara Wirleitner, Nextclinics IVF-Centers Prof. Zech Bregenz, 
Austria 

 
BSRM Keynote Lecture 
 
Chair:     André Van Steirteghem, emeritus professor UZ Brussel 
 
12:20 - 12:50  The ICSI story: to infinity and beyond 
   Gianpiero Palermo, Weill Cornell Medical College, New York, USA 
 
12:50    BSRM Scientific Awards sponsored by Ferring 
 
13:00   Farewell lunch 
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Abstracts 
 
Inspection of IVF Centers – Hot issues in FAGG inspection 

Koen Wouters, UZ Brussel 

Inspection of IVF centers by the FAGG as an institute for human body material. What are the 
topics of the inspection, how is their interpretation of the law, what is the focus of these 
inspections, what are common issues in different centers, how to deal with shortcomings and 
the report? 

Fertility preservation in non-oncological indications: transgenders 

Chloë De Roo, Ghent University Hospital 

The gender diverse and transgender community is seeking reproductive advice and care with 
increasing frequency, attributed to the improved awareness and access to medical facilities. 
Gender-affirming therapy, including hormone treatment and surgical interventions, potentially 
impairs the ability of these individuals to reproduce. Additionally, transgender people tend to 
start gender affirming treatment at a young age, when reproductive wishes are not yet clearly 
defined nor fulfilled. The most recent Standards of Care of the World Professional 
Association for Transgender Health recommend to clearly inform patients on their future 
reproductive options prior to initiation of treatment.  

There is relatively limited data and clinical information regarding fertility preservation for 
transgender individuals. Current treatment regimens are based on protocols from fertility 
preservation for oncological treatments. Various options for fertility preservation for gender 
diverse and transgender patients are available but are often not familiar to the physician or 
health care provider. Moreover, specific burdens need to be considered when taking care of 
these patients.  

This presentation aims at a deeper understanding of the clinical workflow and the mandatory 
processes in gender-affirming therapy and the possible threat on fertility. The adjustments – 
and possible pitfalls – of different fertility preservation protocols will be highlighted to provide 
a more comprehensive and specific care for transgender individuals in need for fertility 
(preservation) counseling or treatment options.  

 

  

49th BSRM Scientific Meeting 
24 March, 2023 

Greenhouse BXL, Diegem 
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EU regulation on certification in the laboratory 

Kirsten Cornelis, UZ Leuven 

The EU revised the laws governing medical devices and in vitro diagnostics to align with the 
developments in the sector over the last 20 years. Two new regulations on medical devices 
and in vitro diagnostic medical devices entered into force in May 2017. With effect from 26 
May 2022, Regulation (EU) 2017/ 746 of the European Parliament and of the Council of 05 
April 2017 on in vitro diagnostic medical devices replaces Directive 98/79/EC of the 
European Parliament and of the Council on in vitro diagnostic medical devices after a 
transition period.  

In order to get ready for the new regulation on in vitro diagnostic medical devices, the 
Commission prepared detailed information, dedicated factsheets, step by step guides,…in 
addition, the Medical Device Coordination Group prepares guidance documents on the 
application of certain IVDR provisions.   

In this presentation, an overview will be given of the Regulation (EU) 2017/ 746 on in vitro 
diagnostic medical devices itself as well as practical support on the implementation of the 
IVDR. Incorporating classification flowcharts and timelines demonstrate the list of essential 
implementing acts and actions for the transitional period. In closing, the role of the AFMPS is 
highlighted as well as the inspection process of in-house IVDs according to the IVDR.  

Keywords: IVDD, IVDR, MDR, transition period, implementation, AFMPS 

Fertility gene panels 

Elfride De Baere, Center for Medical Genetics, Ghent University Hospital and Ghent 
University 

A significant proportion of male and female infertility is caused by genetic defects. Male 
infertility accounts for 50% of infertility cases, with known genetic factors accounting for 15–
30%. Chromosomal changes, Y chromosome microdeletions, and subtle mutations for 
instance in CFTR are well known genetic causes of male infertility. Female infertility has a 
more complex genetic basis, making it difficult to pinpoint a single genetic cause. Sex 
chromosomal anomalies and more subtle mutations have been described in conditions like 
hypogonadotropic hypogonadism and primary ovarian insufficiency. Apart from the existing 
classical protocols for genetic testing, clinical exome (ES) and genome sequencing (WS) can 
now be used in clinical practice. Genomic healthcare offers benefits through more refined 
disease prediction models, shorter diagnostics Odysseys and personalized therapies.  

In this presentation, we will discuss advances and future prospects of genomic testing in male 
and female infertility compared to current approaches, and emphasize the need for 
multidisciplinary teams with fertility experts, clinical geneticists, clinical laboratory experts, 
bioinformaticians, genetic counselors, laboratory technologists and other health care 
providers.  
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The limits of eugenism 

Your partner in fer! lity

For more information 
about our products 

and services

FERTILIT Y 

CONTRACEPTION

EMERGENCY CONTRACEPTION

UTERINE FIBROIDS

MENOPAUSE

GYNAECOLOGICAL INFECTIONS

Gedeon Richter offers one of the 
world’s widest ranges of women’s 

healthcare products.

From innovative therapeutic 
solutions to highly trusted 

products, our gynaecology 
expertise excels in the 
following categories:

KEDP/DAEGI4/BE, date of creation 11/2021, V.U.: Isabelle De Walsche, Groot-Bijgaarden
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Pascal Borry, KU Leuven 

Expanded carrier screening (ECS), which screens prospective parents for the carrier status 
of a large number of recessive disorders have recently become offered more widely. Many 
prospective parents undergo ECS each year to learn about their risk of having a child 
affected by a disease. The most commonly discussed benefit of ECS is its potential to 
enhance reproductive autonomy of prospective parents by allowing them to make informed 
reproductive decisions in line with their values. However, reproductive autonomy does not 
exist in a vacuum and reproductive decision-making takes place in a context where external 
factors could play an important role on couple’s reproductive autonomy. In the presentation 
we will discuss various ethical considerations regarding expanded carrier screening, 
including reproductive autonomy, non-maleficence and beneficence. We will also report on 
various studies that described stakeholder perspectives with regard to expanded carrier 
screening. 

ICSI for non-male indications 

Neelke De Munck, Brussels IVF 

It is known that not all patients benefit from IVF as insemination method. Since the 
introduction of ICSI in 1992, there was a steep decline in the use of IVF in ART. Currently, 
around 70% of all IVF/ICSI cycles worldwide are inseminated with the use of ICSI. Couples 
with male factor infertility, like azoospermic men where surgically retrieved sperm is obtained 
on the day of oocyte retrieval, or cryptozoospermic and globozoospermic men will only obtain 
fertilization in case ICSI is performed. On the contrary, it has been questioned if ICSI should 
be the preferred insemination method in couples with non-male factor infertility. Though 
multiple studies are available comparing both insemination methods for non-male factor 
infertility, the diversity in inclusion and exclusion criteria and study designs makes it 
sometimes difficult to draw hard conclusions. The observation that ICSI is overused for a 
specific population of couples with non-male factor infertility, is absolutely true. However, 
there also exists a population of patients/couples with non-male factor infertility where ICSI 
should be the preferred method of insemination. 
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Musings on a journey in an academic fertility center 

Johan Smitz, UZ Brussel 

Looking back over my shoulder to the last 40 years I must conclude that Reproductive 
Medicine has found fertile ground in Belgium and has put our little country on the world map. 
This is thanks to our liberal legislation, our strong social health-economic system and the 
perseverance of many passionate health workers. 

The author had the privilege to start as young MD a subspecialy training in clinical lab 
sciences at the Vrije Universiteit Brussel in 1983, right at the time that the fertility clinic was 
founded as a ‘special interest’ group by Drs Paul Devroey and André Van Steirteghem. 
Inspired by the pioneering work of other famous duos such as Bob Edwards/Patrick Steptoe , 
Alan Trounson/Carl Wood and Georgeanna and Howard Seegar-Jones the VUB’s fertility 
team at the Jette Campus engaged into a broad array of clinical and research activities that 
quickly attracted national and international attention. The many visiting professors, doctors, 
masters and PhD students contributed to the fast development of a combined treatment 
approach for infertility using medical, surgical and in-vitro technologies. Some of the most 
significant ones will be briefly remembered.  

The partial careers of medical doctors as basic/translational research scientists financed by 
the Fund for Research (FWO-FNRS) were (and are still) a unique opportunity to keep ‘a 
pipeline’ for the Belgian health institutes and to provide the most innovative treatments to our 
patients. These clinical fundamental research mandates also provide the leverage to 
translating innovation in our health industry. The author had personally obtained an FWO 
post-PhD mandate and enjoyed the multidisciplinary and multicultural approach that it 
opened to study fertility preservation in the female (cryopreservation of ovarian tissue, follicle 
culture, oocyte maturation and oocyte banking). This topic, a priori found untractable by 
many fertility specialists, turned out pretty soon to become solvable and has currently found 
a prominent place in routine therapy. 

The most fascinating journeys that the author made are related to the trials in the research 
lab to better understand oocyte development and its regulation at different stages of 
folliculogenesis in animal models (mouse, guinea pig, bovine, goat) and human.  

Many infertile women are using donor oocytes as an immediate solution for deficient oocyte 
quality and the profylactic freezing of oocytes (fertility preservation , age banking) is on the 
rise in ‘rich countries’, the costs of these methods restrict utilisation to the happy few.  

Better understanding of the complex regulation of the female gamete pool and of the 
underlying defects (that decrease or abolish oocyte quality during development) still require 
much more basic and better-integrated research between clinicians and biologists. 

More efforts are required to find smart ways to increase access to treatment by lowering the 
burden and ever-increasing costs of conventional IVF and its multiple add-ons. In USA the 
cost of a single fresh cyle currently amounts to 50% of the annual disposable income, 
excluding more than 95% of infertile patients -who need it- from therapy. 

In countries with low and middle income, the World Health Organisation estimates that one in 
four couples have fertility problems and the United Nations have put as goal that by 2030 
universal access to sexual and reproductive health-care services should be made available*. 

With such perspectives we should look beyond borders and “stay amazed and busy” for the 
next few decades. 
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* United Nations, Department of Economic and Social Affairs, Population Division (2019). 
Family Planning and the 2030 Agenda for Sustainable Development: Data Booklet. (ST/ESA/ 
SER.A/429).  

The Dutch experience in lab certification 

John Dumoulin, Centre for Reproductive Medicine, Maastricht University Medical Centre 

The Tissue Directive 2004/23/EC of the European Parliament and of the Council dictates that 
each tissue establishment in EU member states must have and update a quality system 
based on the principles of good practice. This quality system must include at least standard 
operating procedures, training manuals, donor records, and information on the final 
destination of tissues or cells. However, the Tissue Directive does not state specific 
requirements for the type of this quality management system. The choices that the Dutch 
Society for Clinical Embryology (KLEM) and the IVF laboratories in the Netherlands have 
made will be discussed. 

 The Tissue Directive 2004/23/EC and its annexes 2006/17 and 86 also state that critical 
reagents and materials used for processing, preservation, and storage of gametes and 
embryos must meet the requirements of the Medical Devices Directive (MDD) 93/42/EEC, 
when applicable. This MDD has been recently replaced by the Medical Device Regulation 
(MDR) (EU 2017/745). This transition implies many challenges, both for manufacturers as 
well as for IVF-laboratories. 

Is it still challenging for the embryologist to select the right spermatozoa after 30 
years of ICSI? 

Barbara Wirleitner, NextFertility IVF Centers Prof. Zech, Bregenz 

Male factor infertility is involved in approximately 40% of infertile couples. A spectacular 
advance in the therapeutic management of patients with severe alterations in their sperm 
parameters took place in 1992 with the introduction of ICSI. Sperm analysis, processing and 
sperm selection nowadays play a pivotal role in reproductive medicine. With an increasing 
range of diagnostic tools, we can nowadays gain a larger insight into sperm quality. Besides 
concentration, motility and morphology e.g. aneuploidy, oxidative stress, DNA damage, 
chromatin decondensation, protamine expression, and many other factors can be evaluated 
at the molecular level. Moreover, several genetic mutations were identified lately to be linked 
with decreased sperm parameters. Such battery of molecular tests may help to explain to 
couples the reasons of their infertility. 

But when it comes to sperm selection for ART treatment, how helpful are these molecular 
tests? Which tools for sperm processing and selection are available for the embryologist who 
is the main actor in the "revolutionary" techniques for treatment of male infertility in 2022?  

After 30 years of ICSI, even if technical sperm preparation progress (swim-up, density gradient 
centrifugation, MACS, microfluid, FACS) and sperm selection in real time (PICSI, IMSI) have 
been proposed we have to admitted that sperm selection is still subjective and based on 
microscopic observation of sperm mobility and morphology. Moreover, there are still no single 
effective and accurate method for the selection of a spermatozoa reflecting accurately it’s intact 
molecular status. In this talk I will focus on the evolution of sperm selection methods, recent 
innovations in this topic and the current knowledge on the efficiency of sperm selection 
techniques. 
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The ICSI story: to infinity and beyond 

Gianpiero Palermo, Weill Cornell Medical College, New York, USA 

With the advent of in vitro fertilization (IVF) by Patrick Steptoe and Bob Edwards in the late 
70s, the first conception outside of the human body resulted in the birth of Louise Brown. 
Although a terrific success, limitations of in vitro insemination surfaced, represented by the 
unexpected and at times complete fertilization failure with suboptimal or dysfunctional 
spermatozoa. 

This prompted the curiosity toward the individual sperm cell for a deeper understanding of its 
role aimed at enhancing the interaction between complementary gametes. Techniques were 
designed to manipulate the oocytes, such as stripping, partially digesting, or cracking the zona 
pellucida (ZP). These methods were palliative solutions to overcome fertilization failure and 
they were often plagued by the occurance of polyspermy. As a result, more direct approaches 
were implemented to overcome the ZP, such as subzonal injection (SUZI) that although more 
consistent, was still unable to overcome the shortcomings of dysfunctional spermatozoa. This 
laid the foundation for the utilization of intracytoplasmic sperm injection (ICSI) that, whilst 
attempted by some investigators, became popular when Gianpiero Palermo serendipitously 
inserted one spermatozoon into the ooplasm during a SUZI procedure. Consistent fertilization 
then followed by injecting a cohort of oocytes by ICSI in SUZI cycles, and replacement of these 
embryos led to 4 pregnancies described in the first clinical ICSI report. To minimize damage 
to the oocyte, the procedure was further refined by inducing a deep invagination of the 
oolemma toward the 9 o’clock position, granting higher chances of oocyte survival post-
injection. 

What set apart ICSI from other forms of assisted reproductive treatment (ART) was that any 
sperm sample, regardless of quality or quantity, would yield fertilization. Indeed, ICSI is the 
sole insemination method used with epididymal and testicular spermatozoa and has therefore 
revolutionized the fertility treatment of azoospermic men. Indeed, even immotile testicular 
spermatozoa can still fertilize and yield successful pregnancies, albeit at a lower rate than the 
motile counterpart. Also, for these semen sources, an aggressive sperm immobilization was 
introduced to enhance sperm membrane permeabilization and grant optimal fertilization 
results.  

Furthermore, ICSI has transformed the field of reproductive medicine by assisting other 
reproductive techniques, such as testing embryos for single gene defects to reduce the 
occurence of sperm DNA contamination, or overcoming the cryostress-induced changes of the 
ZP during cryopreservation allowing the oocyte to be fertilized at a higher rate. Oocyte 
cryopreservation now empowers women in their reproductive age to ordain their childbearing 
future.  

ICSI has proven to be the ultimate technique to overcome male infertility and has been able to 
broaden its indication by yielding consistent fertilization and successful pregnancies in most 
circumstances,  ensuring that men have the chance of fathering their own progeny.  

To date, ICSI is applied in several countries, and in some of them, it is performed as the 
preferred or sole insemination method contributing to the birth of millions of babies worldwide. 
Thus far, no concerning differences have been seen in the health of ICSI offspring versus 
those born from standard in vitro insemination, or even naturally conceived. In fact, it has been 
currently established that young adults of both genders born through ICSI retain their 
reproductive health. 
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Despite its growing popularity, ICSI does not succeed in all circumstances but still provides an 
invaluable platform to deepen our knowledge of gamete biology and helps to investigate and  
overcome some of the most severe and persistent forms of infertility. For example, combined 
with assisted gamete treatment, ICSI allows couples plagued by sperm-bound oocyte 
activation deficiency to achieve a pregnancy.  

The need to increase access and curtail costs of reproductive care has led to the testing of 
automation in ART. This is also occurring with ICSI and to date, different automated modules 
have been proposed aiming at oocyte denudation, sperm tracking, and robotic ICSI. 
Concurrently, there has been an interest in experimenting with artificial intelligence (AI) in the 
IVF laboratory to minimize human shortcomings and ensure that the best spermatozoon is 
chosen. 
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Free Communications 
 

FC-01  
Application of nuclear transfer to overcome inferior developmental competence of  
in vitro grown mouse oocytes  
 
Christodoulaki A., He H.,  Zhou M., De Roo C., Baetens M., Menten B., Van Soom A.,  
Stoop D., Boel A. and Heindryckx B. 
Ghent-Fertility And Stem cell Team (G-FAST), Department for Reproductive Medicine, 
Department of Human Structure and Repair, Ghent University Hospital, Ghent 9000, Belgium; 
Department of Obstetrics and Gynecology, Union Hospital, Tongji Medical College, Huazhong 
University of Science and Technology, Wuhan, China; Center for Medical Genetics Ghent 
(CMGG), Department of Biomolecular Medicine, Ghent University Hospital, Ghent 9000, 
Belgium; Department of Reproduction, Obstetrics and Herd Health, Faculty of Veterinary 
Medicine, University of Ghent, Merelbeke B-9820, Belgium 
 
Objectives: In vitro follicle culture has been proposed as a strategy for fertility preservation, 
however, is hampered by suboptimal oocyte cytoplasmic maturation. Our goal was to 
investigate the quality of in vitro grown (IVG) mouse oocytes and overcome poor embryo 
development by the application of nuclear transfer (NT). 
Design and methods: Secondary follicles isolated from 2-week-old female B6D2 mice were 
cultured individually. On Day 9, cumulus-oocyte-complexes were harvested and matured for 
16-18hrs. Quality of IVG oocytes was evaluated by oocyte diameter, spindle-chromosome-
complex integrity, Ca2+-releasing ability, mitochondrial membrane potential and embryo 
development following parthenogenetic activation with Strontium Chloride (SrCl2) or in vitro 
fertilization (IVF). In vivo matured oocytes obtained from stimulated mice served as controls 
and cytoplasmic recipients for NT. 
Results: In total, 1509 follicles were isolated, of which 50.6% matured. The diameter of IVG 
oocytes was significantly lower than controls (67 vs 73μm respectively, (p<0.01)). Following 
SrCl2 exposure, 89% of control oocytes cleaved, significantly more than IVG (59%, p<0.001). 
The blastocyst rate was significantly higher in controls (88%) than IVG group (36%, p<0.001). 
Since embryo development was compromised in IVG oocytes, we evaluated spindle-
chromosome-complex integrity. In total, 83% of control oocytes displayed a normal structure, 
similar to IVG (71%). Next, we assessed Ca2+ release following SrCl2 activation, measured in 
arbitrary units (AU). Control oocytes showed a significantly increased calcium release 
compared to IVG (5.74 vs 1.62 AU, p<0.01). Mitochondrial membrane potential (ΔΨm) 
detected by JC-1 staining revealed a significantly higher mitochondrial function in control 
compared to IVG group (2.26 vs 0.95 respectively, p<0.001). These data implicate that there 
is a cytoplasmic inferiority in IVG oocytes. For this reason, we performed spindle transfer (ST), 
using control oocytes as cytoplasmic recipients of IVG spindles. Following reconstruction and 
parthenogenetic activation, the 2-cell rate significantly increased from 59% to 89% (p<0.01), 
of which 100% became blastocysts, similar to controls. In order to generate bipaternal 
embryos, IVF was performed. Embryo development in IVG oocytes was severely compromised 
compared to controls (0% vs 90% blastocyst rate respectively). After transferring the pronuclei 
of IVG zygotes in the cytoplasm of control zygotes, blastocyst rate was restored to 90%. 
Genetic analysis of generated embryos is in process. 
Conclusions: Our results implicate that IVG oocytes have a compromised cytoplasmic quality 
when compared to controls, resulting in inferior embryo developmental potential. Interestingly, 
NT has the potential to restore the developmental competence of IVG oocytes, to a similar 
level as the controls.  
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FC-02  
Treatment options to overcome impaired fertilization and embryonic development 
caused by an oocyte-related deficiency in the Patl2-/- mouse model  
Cardona Barberán Arantxa, Christodoulaki Antonia, Goethals Josefien, Thys Vanessa, 
Christophe Arnoult, Stoop Dominic, Vanden Meerschaut Frauke, Boel Annekatrien, 
Heindryckx Björn 
Ghent-Fertility And Stem cell Team (G-FaST), Department for Reproductive Medicine, Ghent 
University Hospital, C. Heymanslaan 10, 9000 Ghent, Belgium; Genetics, Epigenetics and 
Therapies of Infertility, Institute for Advanced Biosciences, Inserm U1209, CNRS UMR 5309, 
Université Grenoble Alpes, Grenoble, France 
 
Objective: PATL2 is an RNA-binding protein that represses the translational regulation of 
maternal mRNAs during oocyte maturation. PATL2 mutations cause germinal vesicle arrest 
and impaired embryonic development, making these patients dependent on oocyte donation. 
It is not clear whether other treatments suggested to overcome poor oocyte quality, such as 
assisted oocyte activation (AOA), which consists of inducing artificial calcium oscillations 
during oocyte activation, or spindle transfer (ST), which replaces the bad-quality oocyte 
cytoplasm with healthy cytoplasm, can be used. Employing a Patl2-/- mouse model, we 
assessed the efficacy of AOA and ST to overcome PATL2-related infertility. 
Design and methods: Oocytes were collected after ovarian hyperstimulation from Patl2-/- and 
Patl2+/+ females and used to evaluate different oocyte quality markers including oocyte 
maturation, oocyte diameter, spindle abnormalities, calcium releasing capacity, activation (AR) 
and blastocyst rates (BR) after PIEZO-ICSI. In addition, the efficiency of AOA, by direct 
exposure of metaphase II (MII) oocytes to strontium (SrCl2), and ST treatment, by transferring 
the Patl2-/- or Patl2+/+ spindle to enucleated Patl2+/+ cytoplasm followed by SrCl2 exposure, was 
assessed. 
Results: The percentage of MII oocytes collected from 5 Patl2-/- females (79.63%) was lower 
in comparison to 7 Patl2+/+ females (89.39%, P=0.015). MII oocytes showed a significantly 
shorter cytoplasm diameter in the Patl2-/- group (68.11µm) than in Patl2+/+ (75.29µm, P <0.001). 
Patl2-/- MII oocytes (n=42) showed a similar percentage of normal spindles (73.81%) in 
comparison to Patl2+/+ oocytes (n=48) (87.50%, P=0.113). The cytoplasmic quality was 
compromised as fertilization and embryo development after PIEZO-ICSI was significantly 
lower in Patl2-/- group (n=41, AR=31.71% and BR=7.69%) than in Patl2+/+ (n=43, AR=76.74%, 
P<0.0001 and BR=42.42%, P=0.035).  
AOA treatment improved embryo development in 95 Patl2-/- oocytes (AR=74.74% and 
BR=46.48%), but these rates were not restored to the rates observed in 133 Patl2+/+ oocytes 
(AR=96.24%, P<0.0001 and BR=80.47%, P<0.0001). This difference does not seem to be 
caused by a deficiency in the calcium releasing machinery of Patl2-/- oocytes, as calcium 
release after SrCl2 exposure was comparable between Patl2-/- (AxF=6.88AU) and Patl2+/+ 

oocytes (AxF=5.04AU, P=0.087). Instead, ST treatment using 24 Patl2-/- oocytes as spindle 
donors, recovered AR (100.00%) and BR (75.00%) to similar levels as the control group using 
Patl2+/+ spindles (AR=96.15%, P=1 and BR=96.00%, P=0,048).  
Conclusions: PATL2 impairs oocyte growth and cytoplasmic maturity but does not influence 
spindle formation or calcium release during oocyte activation in mouse. Therefore, ST, but not 
AOA, might be used to rescue impaired embryonic development in patients with PATL2-related 
infertility. 
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Obesity is a worldwide increasing problem, linked with subfertility. Diet induced obesity causes 
dyslipidemia affecting the follicular microenvironment and causing lipotoxicity to the oocyte, 
inducing mitochondrial dysfunction. This alters cellular bioenergetics in the oocyte and 
subsequent embryo, as mitochondria are exclusively maternally inherited. Aberrant 
mitochondria are shown to be transmitted through the female germline in inbred mice, leading 
to defective offspring oocyte mitochondria. Moreover, inheritance of damaged mitochondria 
may alter epigenetic programming and sensitivity to an obesogenic diet which may increase 
the direct dietary impact on offspring oocytes. Therefore, we hypothesized that the extent by 
which an obesogenic diet alters oocyte mitochondrial ultrastructure and function depends on 
the maternal metabolic background. 
To test this hypothesis, female outbred Swiss mice were fed a control (C, 10% fat, 7% sugar) 
or OB diet (60%fat, 20% sugar) for 7 weeks (w), then mated with the same males. Female 
offspring from each litter were equally weaned on a C or OB diet in a 2x2 factorial design, 
resulting in 4 treatment groups: C»C, C»OB, OB»C and OB»OB. Oocytes were collected from 
7-8 adult offspring from 7-8 C mothers or 7-8 OB mothers after hormonal stimulation. 
Mitochondrial DNA copy numbers (n>15 oocytes per offspring (o.p.o)), MT ultrastructure (n=1 
o.p.o) and mitochondrial inner membrane potential (MMP, n>6 o.p.o) were analyzed using 
absolute quantitative PCR, transmission electron microscopy and JC1 staining, respectively. 
Data were analyzed in SPSS using two-way ANOVA and generalized linear models, and are 
shown as mean or mean(%) ±SEM.  
Mitochondrial ultrastructure was significantly affected by offspring diet, as the proportion of 
abnormal mitochondria increased (P=0.004) both in C»OB compared to C»C (0.32±0.02 vs 
0.26±0.02) and in OB»OB vs OB»C (0.37±0.03 vs 0.35±0.04). Offspring diet also significantly 
increased MMP (P=0.025) both in C»OB vs C»C (55.7±2.9 vs 46.9±2.3, pixel intensity (p.i.)) 
and in OB»OB vs OB»C (56.3±2.7 vs 52.9±3.0, p.i.). Mitochondrial DNA copy numbers were 
not altered. In contrast to our expectations, maternal diet did not have any significant effect on 
any of the assessed parameters and there was no significant interaction between maternal 
and offspring dietary effects. 
While increased abnormal mitochondrial ultrastructure and mitochondrial activity could be 
confirmed upon direct exposure to an obesogenic diet, the maternal background did not 
influence the severity of dietary effects on oocytes in adult offspring. Multigenerational 
transmission of damaged mitochondria to the oocytes could not be confirmed using outbred 
mice, suggesting mitochondrial refinement to the offspring (bottleneck). 
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Medicine, Ghent, Belgium; Department of Anatomy and Embryology from Leiden University 
Medical Center, Leiden, the Netherlands 
 
Objectives: Human germline gene correction can be used to reduce mutation transmission. It 
was expected that CRISPR/Cas9-mediated gene correction would rely on cell-endogenous 
homology-directed repair, employing an exogenous repair template. In recent human germline 
experiments aiming to correct mutations in sperm, seemingly corrected embryos displaying 
solely the wild-type allele were observed, however, the template was not used for repair. 
Instead, loss-of-heterozygosity (LOH, loss of one parent's DNA contribution) was detected. 
These LOH events were either attributed to partial/complete loss of the targeted (paternal) 
chromosome or to correction by employing the maternal wild-type allele, termed gene 
conversion. Here, we attempted to correct a heterozygous point mutation in phospholipase C 
zeta 1 (PLCZ1) leading to infertility, in human embryos, to further investigate the DNA repair 
mechanisms after CRISPR/Cas9 gene correction.  
Design and methods: Sperm of a patient carrying a heterozygous base-pair substitution in 
PLCZ1 (c.136-1G>C) was utilized. The CRISPR components were injected simultaneously 
with the sperm into donated human spare oocytes followed by assisted oocyte activation to 
induce fertilization. DNA was extracted after three days of culture. This DNA was amplified by 
whole-genome amplification and analysed through GENType, a next-generation sequencing-
based method for genome-wide haplotyping and copy number profiling and a targeted SNP 
assay (8,500 bps around the mutation site). 
Results: In 50% (9/18) of the embryos originating from mutant sperm, solely the wild-type 
allele was detected (designated ‘repaired’), without signs of repair template use. In thirteen 
embryos analysed with GENType, the targeted chromosome was intact and no large-scale 
LOH events were observed. However, shortrange LOH events could be identified. In more 
detail, one of the three repaired embryos displayed LOH for a region of 1,500 bp around the 
target site while further up-and downstream heterozygous SNPs were present. The two other 
repaired embryos displayed only heterozygous SNPs. Due to the normal copy number and the 
presence of heterozygous SNPs flanking the CRISPR/Cas9 target site, the most reasonable 
explanation for these shortrange LOH events is the occurrence of gene conversion. 
Additionally, individual blastomeres were analysed from two embryos originating from mutant 
sperm. Mosaicism (presence of various editing events in one embryo) was identified in both 
embryos with 60% (9/15) of the blastomeres containing solely the wild-type allele. The targeted 
chromosome was intact and no large-scale LOH events were observed.  
Conclusion: CRISPR/Cas9-based mutational correction in human embryos resulted in a 
retained chromosomal integrity with shortrange LOH events suggestive for local gene 
conversion events. 
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Acute heat stress exposure leads to severe sperm damage in mouse 
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In mammals, for proper spermatogenesis, testes need to maintain a 3-5 ºC temperature below 
body core. When the gonads are exposed to heat stress (HS), the body-testes gradient is lost, 
and severe impact is observed in spermatogenesis and testicular function. The objective of 
this study was to investigate the impact of acute HS exposure, using a murine model, on sperm 
quality parameters at different time intervals post treatment. Elite C57 BCL6 mice (n=56) were 
distributed in 7 different experimental groups (n=8/group), subjected to general anesthesia and 
exposed to acute heat stress (immersion of scrotal region in water-bath for 20 min at 40 ºC 
and 30 ºC, for treatment and control groups, respectively). The sampling intervals considering 
when compared to exposure (D0), were 8h, 24h and 7,14, 21 and 28 d. To recover sperm, the 
epididymides were dissected and minced in a TALPH media drop at 37 ºC, after 15 min the 
samples were analyzed. Regarding sperm kinetics (CASA system), total and progressive 
motility were decreased at 14 and 21 d post exposure (P<0.05). Whereas for morphology, 
important damage was observed starting at 7 d (P<0.05) with further decrease (P<0.05) at 14 
and 21 d (majorly tail and midpiece pathologies). Interestingly, decrease in acrosome integrity 
levels were observed from 8 h post HS exposure (P<0.05) maintaining a steady reduction at 7 
d (P<0.05) and reaching the lowest values at 14 and 21 d (P<0.05).  A very interesting finding, 
however is when analyzing the result from 28 d post exposure, all parameters regained similar 
levels to the control group (P>0.05), indicating recovery of sperm quality, however, acrosome 
integrity, although higher (P<0.05) than 14 and 21 d, was still lower (P<0.05) than control. The 
findings of our study indicate that sperm is severely impacted after acute HS exposure. 
Considering the spermatogenic stage, the most impacted groups were the 14 and 21 d post-
HS (spermatids and primary spermatocytes stages at the moment of HS exposure, 
respectively). Lastly, acrosome integrity was the most affected parameter, being the first 
noticeable change (8 h) and not regaining normality at 28 d post-exposure. Future studies are 
indicated to investigate possible epigenetic modulations and further assess the impact of HS 
sperm on fertility rates and embryo development. 
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Objectives: The discovery of CRISPR/Cas9 as a tool to efficiently edit the germline genome 
allows researchers to investigate the function of specific genes that are crucial for human 
preimplantation development. TFAP2C is an important protein that controls polarization and, 
after the first lineage segregation, continues to be expressed solely in trophectoderm (TE) in 
mouse, and both TE and epiblast (EPI) in human. The TE later gives rise to the placenta, and 
is instrumental during the implantation process, which often fails after medically assisted 
reproduction. Currently, the impact of TFAP2C expression on key early developmental genes, 
such as SOX2/SOX17/NANOG (inner cell mass, ICM) and CDX2 (TE) is not well studied, and 
the question remains whether its function is conserved across species. In this study, we 
created TFAP2C knock-out (KO) embryos via electroporation (mouse) or microinjection 
(human) of CRISPR/Cas9, and evaluated the effect of the KO on a phenotypic and molecular 
level.   
Design and methods: Guide RNAs were designed targeting exon 5 of Tfap2c/TFAP2C gene 
in both mouse and human. CRISPR/Cas9 complexes were electroporated into mouse zygotes 
and micro-injected in human spare in vitro matured oocytes, concurrent with sperm delivery. 
Editing efficiency was evaluated via targeted next-generation sequencing (NGS). Impact on 
development was assessed morphologically, and expression of key genes was visualized via 
immunostaining. 
Results: Full Tfap2c KO mouse embryos exhibited partial morula arrest (26%; n=5/19). In full 
frameshift KO mouse embryos (n=17/28, 61%), we observed delayed CDX2 expression at 
embryonic day (E)2.5 (n=7). At E3.5 (n=5), however, CDX2 expression could still be pertained 
in KO embryos, whereas nuclear localization of SOX2 was disturbed. At E4.5 (n=6), some 
primitive endoderm cells were observed in the presumed ICM (SOX17-positive), whereas no 
NANOG-positive (EPI) cells could be detected.  
TFAP2C-targeted human embryos displayed increased fragmentation and were unable to form 
blastocysts (n=3, cultured until E6.5). NGS revealed three mosaic KO embryos with a 
frameshift-only mutational signature ranging between 26-58%. Editing was confirmed using 
immunostaining, and no alteration in SOX2 expression was detected at E2.5 (n=1) and E3.5 
(n=2). Further increase in the sample size will provide more information on the diverging action 
of TFAP2C during mouse/human preimplantation development. 
Conclusions: TFAP2C is required for proper timing and localization of early developmental 
key genes in both the ICM (SOX2/NANOG) and TE (CDX2), potentially unravelling a novel 
cross-talk mechanism in mouse. Furthermore, preliminary findings in targeted human embryos 
indicate that TFAP2C is crucial during polarization, which is different from mice. 
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Is there a relationship between sperm DNA fragmentation and intra-uterine insemination 
outcome in couples with unexplained or mild male infertility? Results from the ID-trial. 
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Objective: To examine the relationship between sperm DNA fragmentation (SDF) and 
outcome of intra-uterine insemination (IUI) in couples with unexplained or mild male infertility 
Design & methods: This was a prospective cohort study conducted in a University Hospital. 
The couples with mild male or unexplained infertility underwent natural cycle IUI with or without 
ovulation trigger until pregnancy was achieved for a maximum of four cycles. SDF was 
measured through TUNEL assay, a direct and objective approach, on the fresh semen sample 
presented at diagnosis and at insemination in couples with idiopathic/ mild male infertility 
undergoing natural cycle IUI treatment. The generalized estimating equation (GEE)-model and 
multivariable model were used to analyze the probability of live birth and clinical pregnancy 
respectively. ROC analysis was carried out to determine a SDF cut-off. 
Results: Among the 120 eligible couples, 114 (95.0%) initiated a natural cycle IUI treatment 
plan, 41 (36.0 %) couples reached a CP and 32 (28.1%) had a LB. Performing the univariate 
analysis for the probability on clinical pregnancy with the GEE-model, we notice a significant 
effect of diagnosis SDF (p=0.02; OR 0.94 95% CI [0.90,0.989]) and female age (p=0.03; OR 
0.92 95% CI [0.85,0.99]). The GEE model with live birth as outcome shows a significant effect 
of diagnosis SDF total in ejaculate and infertility duration. A unit increase in infertility duration 
decreases the odds on live birth with 6% (OR 0.94 95%CI [0.88,0.993]) and a unit increase in 
the aforementioned SDF decreases the odds on live birth with 5% (OR 0.95 95% CI 
[0.90,0.9985]). No significant association was found between SDF after gradient and IUI 
outcome in the diagnostic semen sample nor between SDF (ejaculate/ after gradient) in the 
IUI samples. The ROC-analysis proposed a cut-off of 17.5% as the best compromise between 
sensitivity and specificity in the diagnostic SDF for live birth, however the test diagnostics are 
low with an AUC of 0.576. 
Conclusion: Overall, this study strengthens the hypothesis of an inverse relationship between 
SDF and CP/LB. Furthermore, SDF taken together with other clinical characteristics might 
provide more insight in male reproductive potential and in predicting IUI outcome. Couples with 
SDF ≥17.5% in the diagnostic semen sample did not reach live birth. Further research is 
necessary to establish its diagnostic and prognostic potential as an add-on test.   
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Objective: Follicle burnout occurs after both in vitro culture (IVC) and xenografting of 
cryopreserved human ovarian tissue, but the effect of freezing on follicle loss is still poorly 
understood. Furthermore, the chorioallantoic membrane (CAM) has been shown to curtail 
follicle activation in animals, though its impact on human follicles is yet to be elucidated. The 
aim of the present work was to assess the involvement of freezing, culture and CAM-grafting 
on follicle burnout and PI3K pathway modulation in human ovarian tissue. 
Design and methods: Fresh and frozen-thawed ovarian tissue from 10 patients was cultured 
and compared (fresh-IVC vs. FT-IVC). FT-IVC fragments were then examined against 
fragments grafted to CAM (FT-CAM). Follicle assessments performed on days 0, 1 and 6 
included histology and immunohistochemistry (Ki67 [proliferation], caspase-3 [apoptosis], 
LC3B [autophagy], p-Akt, FOXO1 and p-rpS6 [PI3K activation]). Droplet digital PCR further 
investigated expression of PI3K pathway- and oocyte-related genes in tissue sections. 
Results: No major differences were encountered between fresh-IVC and FT-IVC groups. 
While a significant drop was observed in primordial follicle proportions in case of IVC (d0 vs 
d6, p<0.002), the FT-CAM group held steady. Importantly, avian erythrocytes were already 
identified in 30% of implants from d1, proving rapid revascularization. Apoptotic and 
autophagic follicle rates increased during IVC (p<0.008), but remained significantly lower in 
the FT-CAM group (p<0.01). PI3K/FOXO pathway upregulation was noted in IVC groups, 
demonstrating primordial follicle activation, while significant pathway downregulation was 
detected in the FT-CAM group (p<0.03). ddPCR confirmed (i) oocyte growth during IVC and 
(ii) follicle autophagy in all groups. However, the PI3K pathway looked to be differentially 
modulated in tissues and follicles.  
Conclusions: Freezing itself does not cause follicle burnout. CAM-grafting appears capable 
of preserving the follicle pool, probably thanks to rapid revascularization. Follicle autophagy 
was also upregulated in all groups, suggesting that it plays a key role in sustaining survival.  
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Objectives : The objectives were to evaluate the performance of fertility preservation (FP) in 
terms of the number of mature oocytes collected and to compare the ovarian reserve based 
on AMH level, the ovarian function based on hormone levels, the oocytes maturation and 
fertilization rates as well as the oncological follow-up in young women carrying a BRCA 
mutation associated or not with a breast cancer (BC). 
Design and Methods: This is a retrospective monocentric study conducted in an University 
Hospital in Brussels. A total of 85 women aged between 18 and 41 years diagnosed with 
invasive non metastatic BC and/or BRCA mutation carriers who performed ovarian stimulation 
(OS) for FP or preimplantation diagnosis were enrolled from November 2012 till October 2021. 
For all of our patients we had an available baseline AMH level and BRCA mutation testing 
results. The patients had no prior history of cancer neither prior gonadotoxic treatments.  
Three groups were defined: BC patients BRCA negative, BC patients BRCA positive and 
healthy BRCA carriers. The characteristics of the patients and OS cycles, as well as 
oncological and pregnancy outcomes were compared between groups. 
Results: A total of 85 patients underwent 100 cycles. The mean age (32.2 ± 3.9 years; P = 
0.61) and median AMH level (1.9 [0.2–13] 𝜇g/L ; P = 0.22) were similar between groups. There 
was no statistical difference between groups in the type of gonadotropins used, the total dose 
received and the duration of OS. There was no difference in median number of mature oocytes 
between groups (P = 0.41), neither in number of follicles punctured, total oocytes collected and 
cryopreserved oocytes. As expected, we observed a direct correlation between number of 
mature oocytes and AMH level (P < 0.001), an inverse correlation between AMH and age (P 
< 0.001) and between number of mature oocytes and age (P < 0.001). There was no difference 
in the pregnancy rate.  
Conclusion: Neither BC or BRCA mutation does not seem to affect the ovarian reserve and 
FP efficiency. The ovarian reserve was also similar based on serum AMH level, as well as 
oocyte quality based on maturation, fertilization and implantation rates. Although it needs to 
be confirmed in large population, our study is one of the few analysing the FP in young BC 
patients with BRCA mutation and more specifically comparing healthy BRCA carriers and BC 
patients with BRCA mutation.  
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Objective: Apoptosis and autophagy are both known to be involved in follicle death as 
physiological mechanisms after damage to DNA or other cell compartments. However, their 
modulation throughout a woman’s lifetime, especially in the presence of stressful events like 
cancer diagnosis and/or gonadotoxic chemotherapy (CHT), has still not been fully elucidated.  
Our aim was to determine how apoptosis and autophagy rates vary in women undergoing 
ovarian tissue cryopreservation at different ages and in case of previous CHT.  
Design and methods: Eighty-four patients (1-35 years) with ovarian tissue stored at the 
Université Catholique de Louvain (Belgium) for histological analyses at the time of 
cryopreservation were included in retrospective analyses.  Ovarian fragments were 
investigated for (i) follicle count and classification, (ii) apoptosis (caspase3), and (iii) autophagy 
(LC3B). All patients were stratified according to age, menarchal status (premenarchal 32/84; 
postmenarchal 52/84), diagnosis of malignancy (11/84), gonadotoxic CHT before 
cryopreservation (14/84), presence of endometriosis (6/52), and use of hormonal treatment 
(24/52). Ovarian fragments from 9 patients were assigned for transmission electron 
microscopy to investigate ultrastructural features of oocytes and granulosa cells. 
Results: Premenarchal patients had a 5-fold larger follicle pool than postmenarchal subjects, 
characterized by significantly more morphologically abnormal and atretic follicles. Apoptosis 
rates did not depend on age, but autophagic death rates were 10 times higher prior to 
menarche, playing a crucial role in age-related follicle decline and elimination of ‘abnormal 
follicles’, that are rarely seen after menarche.  After CHT, significantly more apoptotic follicles 
were detected in premenarchal patients, suggesting a direct effect on follicle elimination, 
especially of those with abnormalities. Postmenarchal patients after CHT exhibited significantly 
accelerated follicle growth rates, suggesting an upregulation of follicle activation mechanisms. 
Moreover, elevated autophagic activity was observed in case of malignant compared to benign 
conditions after menarche. 
Conclusion: Although both of these cell death mechanisms play a role in ovarian reserve 
decline with increasing age, autophagy appears to be the determining factor in childhood and 
in the event of cancer. The effect of CHT appears to depend on age, with a direct impact on 
damaged follicle elimination before menarche, and a boost to follicle activation and growth 
after menarche.  
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Objective: Primordial follicles (PMFs), which constitute the ovarian reserve, reside in the 
ovarian cortex, where oxygen (O2) tensions range between 2-8%. However, ovarian tissue in 
vitro culture (IVC) is commonly performed at atmospheric O2 tension (20% O2), and still shows 
unfavorable results. The main aim of the study was to examine the effect of different O2 tension 
on the quality and survival of follicles within the human ovarian cortex. 
Design and methods: Frozen-thawed cortical fragments from 6 women were cultured for 6 
days at (i) 20% O2, (ii) 5% O2, and (iii) using a hypoxic preconditioning (HPC) protocol (24 
hours at 1% O2, followed by 5 days at 5% O2). Non-cultured fragments served as controls. 
Analyses were conducted based on follicle count and classification (H&E staining), proliferation 
(Ki67 immunolabeling), apoptosis (caspase-3 immunostaining), oxidative stress-mediated 
injury (8-hydroxy-2-deoxyguanosine immunofluorescence), DNA damage (phosphorylated 
histone H2AX immunofluorescence) and cellular senescence (β-galactosidase staining). 
Glucose and lactate medium levels were evaluated every two days for tissue metabolic activity 
analysis. 
Results: The 20% and 5% O2 groups showed significantly (p<0.001) decreased PMF 
proportions compared to the control group, but 5% O2 yielded significantly (p<0.001) higher 
PMF rates than 20% O2. Percentages of apoptotic follicles (p=0.003), oxidative stress-
associated lesions (p<0.001), DNA damage (p=0.02), and cellular senescence (p<0.001) were 
significantly lower in the 5% O2 group than in the 20% O2 group. Moreover, PMFs exposed to 
20% O2 conditions exhibited a significantly (p=0.01) superior proliferation rate compared to 5% 
O2.  
Apoptosis rates were 2-fold higher in the HPC group than in the 5% O2 group (p<0.001), 
probably due to insufficient oxygen supply. The former also displayed massive lactate release 
to the extracellular compartment.  
Conclusion: Ovarian tissue IVC at 5% O2 resulted in better follicle quality and survival than 
did 20% O2 or HPC conditions, mainly by protecting the PMF pool against oxidative lesions 
and ensuing DNA damage. 
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Objective: To determine the usefulness of evaluating Sperm Chromatin Fragmentation (SCF) 
to guide treatment in couples with unexpectedly poor clinical outcomes following ICSI. 
Materials and Methods: A total of 76 couples consisting of female partners of relatively young 
age with a negative infertility work-up and male partners with compromised semen parameters, 
but suitable for intracytoplasmic sperm injection (ICSI), were included. These couples reported 
an unexpected, suboptimal clinical outcome following ICSI and were therefore screened for 
SCF using TUNEL. Consequently, the couples were counseled to undergo a subsequent cycle 
using either ejaculates processed by microfluidic sperm selection (MFSS) or spermatozoa 
retrieved from the testis. Clinical outcomes were measured and compared between history 
and post-treatment cycle(s) according to the degree of SCF (moderate, 15-30% and severe, 
>30%).  
A paired t test and a χ2 test was used to measure ages and semen parameters, and clinical 
outcomes, respectively.  
Results: In a total of 168 cycles, 76 couples displayed disappointing ICSI outcomes with a 
67.1% fertilization and 8.5% embryo implantation rate, leading to a 16.6% clinical pregnancy 
and a 52.3 pregnancy loss rate. The median female age was 35 years (interquartile range 
(IQR) 32-36), and the median male age was 40 (IQR 36-50) with an average sperm count of 
33 x 106/mL and 33% motility. In these couples, testing for SCF revealed an average DNA 
fragmentation rate of 20.8% in the moderate SCF category and 46.2% in the severe category 
(P<0.0001). This finding led to sperm treatment or surgical interventions, resulting in a clinical 
pregnancy rate of 39.2% (P<0.01), an ongoing/delivery rate of 37.3% (P<0.001), and embryo 
implantation rate of 23.5% (P<0.001). The pregnancy loss was reduced from 52.3% in the 
history cycle to 5% in the treatment cycle (P<0.01). Although there was improvement in the 
sperm treatment cycle of the severe SCF group (n=16), albeit not statistically significant 
(P<0.08), there was remarkable improvement in the moderate SCF group (n=60), which 
achieved 24.3% embryo implantation (P<0.001), 40.4% clinical pregnancy (P<0.01), and 
36.2% ongoing/delivery rates (P<0.001). Moreover, in this group, the pregnancy loss 
decreased from 52.9% in the history cycle to 10.5% in post-sperm treatment cycles (P<0.01).  
Conclusions: A superimposed male factor component may explain the unexpected, 
disappointing ICSI outcomes in infertile couples despite reproductively healthy female 
partners. It appears valuable to screen couples for SCF prior to ICSI to optimize sperm 
treatment aimed at maximizing the chances of a successful pregnancy.  
Support: None. 
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Multicenter preclinical validation of warming procedures for human blastocysts 
involving a short exposure to a single sucrose solution shows promising survival, re-
expansion and continued development. 
Gunst J., Ahlstrom A.  
AZ Sint-Jan Brugge-Oostende av, Laboratory Medicine, Bruges, Belgium; Livio, GeneraLife 
IVF, Gothenburg, IVF laboratory, Gothenburg, Sweden. 
 

Objective: For vitrification and warming of blastocysts, commercial kits with differences in 
types and concentrations of cryoprotectants and warming temperature are available. Warming 
procedures usually involve consecutive steps of exposure to solutions with decreasing 
concentrations of non-penetrating cryoprotectants. Comparisons of sucrose concentrations 
between kits indicate that simpler warming procedure may be equally effective. Moving 
towards simpler protocols can support further optimization of laboratory procedures. 
Design and methods: In two IVF laboratories, human blastocysts consented by patients for 
validation purposes were used for warming in a single step using different warming solutions 
and exposure times.  Blastocyst collapse was performed before vitrification. Depending on the 
kit used clinically, embryos were either warmed in the corresponding warming kit and re-
vitrified or warmed directly according to the modified procedure. Vitrified blastocysts were 
plunged into a warming solution at 37°C, containing low or high sucrose (RapidWarm Omni, 
Warm 3 or Warm 1 respectively) and stayed in the respective solutions for 2 or 1 minutes. 
Blastocysts were then transferred into isotonic medium, cultured following several rinsing steps 
and assessed for morphological survival. Re-expansion and further development were 
assessed up to 24 h post warming. When available, warmed embryos were cultured in a time-
lapse incubator, allowing objective assessment of time to re-expansion and time to hatching. 
Control embryos were treated following standard warming times. 
Results: Results on number of embryos, survival, re-expansion (< 5 h) and development after 
24 h are summarized in the table. Results were similar for high and low sucrose and not 
different compared to the standard warming procedure. 
 
 Low 

sucrose 
High sucrose 

Number of Warmed /recovered (A) 52/50 50/50 
Survived (% of A) 50 (100) 49 (98) 
Re-expanded (% of A) 49 (98) 47 (94) 
24 h hatching/hatched (% of A) 37 (74) 38 (78) 

 
Culture after warming in low sucrose medium shows a tendency to faster re-expansion  
(1.64 ± 0.61 h versus 2.2 ± 1.41 h) and time to hatching (5.1 ± 0.8 h versus 7.82 ± 13.51 h). 
Conclusions: Results confirm that single step warming of blastocysts at 37°C yields survival 
and development rates similar to multistep warming procedures. A trend towards earlier 
resumption of functionality is observed after warming in low-sucrose medium. Preclinical data 
indicate no negative effect of a faster warming procedure, but this has to be confirmed 
clinically. A short warming procedure has the potential to support further laboratory workflow 
optimization.  
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Sperm recovery rates following different processing techniques for frozen TESE 
samples 
Matija Krunic, Ileana Mateizel, Nel Felis, Nadine Franceus, Céline Schoemans, Danijel 
Jankovic, Veerle Vloeberghs, Koen Wouters, Neelke De Munck 
Brussels IVF, UZ Brussel, Belgium 
 
Objective: The aim of the study was to compare four different methods to process frozen-
thawed TESE samples and measure their ability to recover motile sperm which could be used 
for the ICSI procedure. 
Design and methods: An observational study was performed using 20 frozen-thawed TESE 
samples, obtained from patients upon the expiration of their legal storage period of 10 years. 
Only the patients with 4 available straws without prior enzymatic treatment were selected. All 
TESE samples were thawed by exposure to room temperature, after which 2 ml of HEPES 
buffer was added dropwise. For each patient, 4 straws were pooled and split into 4 equal parts 
to be processed by four different techniques: (i) Double wash: two consecutive washes in 
HEPES buffer, 5 minutes each at 0.8 RCF, (ii) Density gradient: centrifugation of the sample 
on 1 ml, 40% silane-coated-silica solution (Spermient, COOK) for 10 minutes at 0.3 RCF, (iii) 
Enzymatic treatment of the sample with collagenase, followed by a double wash as in (i) and 
(iv) Enzymatic treatment of the sample using collagenase, followed by centrifugation as 
described in (ii). After processing, obtained total volume for each of the techniques was similar. 
An ICSI dish containing 6 drops of 10 µl of the processed sample covered with 3.5 ml of light 
paraffin oil (Ovoil, Vitrolife), was prepared for each of the samples. Each dish was checked by 
two operators for the presence of motile spermatozoa. 
Results: The percentage of slow progressive sperm (type B) recorded was 0.46%±1.05; 
0.90%±1.9; 0.29%±0.87 and 0.56%±1.40 for the 4 techniques respectively. Non-progressive 
motile sperm (type C) were present in 10.89%±9.74; 19.32%±11.50; 15.74%±11.29 and 
16.21%±13.69, respectively. The double wash technique led to an abundance of headless 
spermatozoa and often a large pellet in the middle of the droplet, complicating the sperm 
retrieval. Similar observation was noted for the enzymatic digestion followed by double wash. 
Both approaches using the density gradient appeared clean, however, in combination with the 
enzymatic treatment, high number of sperm with head-neck detachment was noticed. 
Additionally, the total number of motile sperm was the highest after density gradient. 
Conclusions: Processing of frozen-thawed TESE samples on a density gradient alone yields 
a clean sample with the highest number of motile sperm, which can be used for the ICSI 
procedure. 
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M2 macrophages promote endometrial invasiveness by inducing collective cell 
migration in uterine adenomyosis 
Christina Anna Stratopoulou; Sophie Cussac; Marie d’Argent; Jacques Donnez;  
Marie-Madeleine Dolmans 
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Department, Cliniques Universitaires Saint-Luc, Brussels, Belgium 
 
Objective: To investigate the role of M2 macrophages in the process of endometrial invasion 
during adenomyosis development. 
Design and methods: We first collected formalin-fixed paraffin-embedded samples of eutopic 
endometrium from 9 healthy women and eutopic and ectopic endometrium from 8 patients with 
adenomyosis. Double immunofluorescence was performed to determine the predominant 
macrophage population in adenomyosis between M1 and M2 phenotypes. Fresh endometrial 
biopsies were retrieved from 10 healthy controls and 6 adenomyosis patients, and epithelial 
and stromal cells were isolated and co-cultured with M2 macrophages. Then, the invasion 
capacity of endometrial cells was determined by in vitro invasion assays and reverse 
transcription quantitative PCR for genes involved in cell motility and epithelial-mesenchymal 
transition (EMT). Specific mechanisms of invasion were investigated by immunohistochemistry 
for E-cadherin, N-cadherin and matrix metalloproteinase 9 (MMP9). 
Results: Only M2 macrophages were found to accumulate in adenomyosis, in higher numbers 
in both endometrium and lesions from adenomyotic tissue than healthy tissue. Co-culture with 
M2 macrophages significantly boosted invasion capacity in endometrial epithelial and stromal 
cells from both adenomyosis patients and healthy controls. No gene expression differences 
indicating EMT were noted, either between co-cultured and control cells, or between healthy 
and adenomyotic cells. E- and N-cadherin protein expression did not differ significantly 
between eutopic endometrium from adenomyosis subjects and healthy tissue, but N-cadherin 
expression was stronger in ectopic lesions. In adenomyosis, both E- and N-cadherin were 
more extensively expressed in basal glands than functional glands. MMP9 protein expression 
was increased in eutopic stroma from adenomyosis patients compared to healthy controls. 
Conclusions: M2 macrophages accumulate in adenomyosis and may play a key role in 
disease pathogenesis and/or progression. Upon interacting with M2 macrophages, 
adenomyotic and even healthy endometrial cells acquired a more invasive phenotype, implying 
that macrophage accumulation alone may be sufficient to promote the disease. Conversely, 
we failed to detect any changes in gene expression pointing to EMT, suggesting an alternative 
mode of invasion. Strong E- and N-cadherin-positive intercellular junctions in basal (invasive) 
glands, in association with high levels of MMP9, suggest the involvement of collective cell 
migration in the invasion process of endometrium. 
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Effects of lactate, GDF9 and low oxygen tension during biphasic IVM on the 
bioenergetic needs of cumulus-oocyte-complex in the CAPA-IVM mouse model  
Nazli Akin, Gamze Ates, Lucia von Mengden, Anamaria-Cristina Herta, Cecilia Meriggioli, Katy 
Billooye, William A. Stocker, Brecht Ghesquiere, Craig A. Harrison, Ann Massie, Fabio Klamt, 
Johan Smitz, Ellen Anckaert 
Follicle Biology Laboratory (FOBI), Vrije Universiteit Brussel (VUB), Brussels, 1090, Belgium, 
Laboratory of Neuro-Aging & Viro-Immunotherapy, Center for Neurosciences (C4N), Vrije 
Universiteit Brussel (VUB), Brussels, 1090, Belgium, Laboratory of Cellular Biochemistry, 
Department of Biochemistry, ICBS, Federal University of Rio Grande do Sul (UFRGS), Porto 
Alegre (RS), 90035003, Brazil, Department of Physiology, Monash Biomedicine Discovery 
Institute, Monash University, Clayton, VIC 3800, Australia, Research Group Reproduction and 
Genetics, Vrije Universiteit Brussel (VUB), Brussels, 1090, Belgium 
 
Abstract: In vitro oocyte maturation (IVM) is a patient friendly assisted reproductive 
technology approach with reduced risks of hormone-related side effects. Bi-phasic 
Capacitation (CAPA)-IVM has proven its success both in mouse and human. Despite being 
superior to routine standard IVM, CAPA-IVM in PCOS patients yielded a lower cumulative 
ongoing pregnancy rate than conventional IVF. Research to improve CAPA-IVM is being 
performed in animal species given the precious human material is scarce. Our previous 
research on mouse CAPA-IVM revealed a precociously increased glycolytic activity in cumulus 
cells (CCs) during the pre-IVM culture step, while in contrast the oocytes did not show any 
deficit. In the current study, considering the paramount importance of CCs in oocyte 
maturation, we further analyzed the bioenergetic needs of the maturing CAPA-IVM cumulus-
oocyte complexes (COCs). We adopted a multi-step approach and explored (i) mitochondrial 
function of the in vivo and CAPA-IVM matured COCs through real-time metabolic analysis; 
and to improve COC metabolism (ii) supplemented the culture media with lactate and/or GDF9 
and (iii) reduced culture oxygen tension.  
Real-time metabolic analysis with the Seahorse metabolic flux analyzer on the COCs matured 
in vivo with superovulation (SO) and in vitro with CAPA-IVM indicated that, the basal 
metabolism of COCs decreased following hormone injection for in vivo SO maturation. 
Compared to SO immature GV-COCs, CAPA-IVM GV-COCs had increased mitochondrial 
respiration, basal respiration, proton leak and decreased coupling efficiency. Stainings showed 
CAPA-IVM GV oocytes have increased reactive oxygen species compared to SO GVs. Given 
we observed comparable bioenergetic profiles between MII-COCs, we concluded that pre-IVM 
step is delicate and prone to culture related disruptions. Next, we supplemented the COCs 
with lactate and/or GDF9. While supplementations showed minor improvements on the CC 
metabolism, none of the supplements were successful in fully correcting the pre-IVM 
bioenergetic profile. To regulate the respiration physically, we performed pre-IVM under 5% 
oxygen (comparable to in vivo concentrations) while keeping IVM oxygen at 20%. CAPA-IVM 
GV-COCs cultured at low oxygen showed similar bioenergetic profiles as SO GV-COCs, along 
with comparable proton leak and coupling efficiency, without compromising culture outcomes.  
This is the first study providing real-time metabolic analysis with Seahorse analyzer on the 
COCs from bi-phasic IVM systems. Results showed that pre-IVM culture is boosting the COCs 
oxygen consumption. Reducing the pre-IVM oxygen tension normalized the bioenergetic 
profiles of CAPA-IVM COCs. The currently used analytical approach provides quantitative 
measures and a rational basis to further improve IVM culture requirements.  
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Transplantation of refrozen ovarian cortical strips retrieved from a cryopreserved whole 
ovary: proof of feasibility 
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Objective: To report outcomes of transplanting refrozen-rethawed cortical strips from a 
cryopreserved whole ovary. 
Design and methods: A 25-year-old woman diagnosed with stage IIIb rectal adenocarcinoma 
underwent whole ovary cryopreservation and contralateral ovarian transposition as fertility 
preservation strategies in 2006 prior to radiotherapy, chemotherapy and oncological surgery. 
The patient entered menopause as a consequence of the anticancer therapy she received. 
Once the patient was cured, she returned to the oncofertility unit to have her fertility restored. 
Her whole ovary was thawed and dissected into cortical strips to screen for minimal residual 
disease prior to reimplantation. While awaiting the screening results, the thawed cortical strips 
were refrozen. There was no sign of malignant infiltration in any of the thawed pieces, so 
refrozen-rethawed cortical strips were laparoscopically grafted to 2 sites: the previously 
irradiated pelvic cavity and the non-irradiated extrapelvic cavity. Ovarian function resumption 
was assessed by recovery of menses, hormone levels, ultrasound and oocyte pick-up following 
controlled ovarian stimulation (COS). 
Results: Restoration of ovarian function occurred 6 months after reimplantation, as witnessed 
by recovery of menses and estradiol secretion. A second reimplantation was required 1.5 years 
later, since the grafts were found to have stopped functioning for >3 consecutive months. COS 
was applied in 9 cycles and resulted in transabdominal retrieval of 3 fertilizable oocytes from 
the extrapelvic graft, yielding 2 embryos and culminating in one fresh embryo transfer, but no 
pregnancy. Concerning the reimplantation site, no ovarian activity was detected in the graft 
placed in the previously irradiated pelvic cavity. Indeed, only fibrotic-looking tissue was 
encountered in the pelvic site at second laparoscopy 1.5 years later, while ovarian activity was 
clearly identified in the extrapelvic graft, showing a large antral follicle. 
Conclusions: Human ovarian tissue can withstand double freezing and lead to ovarian 
function restoration and embryo development if grafted to a non-irradiated field. 
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Interaction between Hippo and PI3K pathways during follicular activation and growth in 
mouse model 
C. Janssens, M. Devos, I. Demeestere 
Université Libre de Bruxelles, Research Laboratory on Human Reproduction, Brussels, 
Belgium. 
 
Objective: The main objective of this project was to investigate the role of the Hippo pathway 
in follicular activation and growth and its interaction with the PI3K/AKT/mTOR pathway. Both 
pathways are known to be involved in the physiological and non-physiological follicle activation 
(FA), however, their interaction are not fully understood. In mouse, we previously showed that 
both the Hippo and PI3K pathways were involved in fragmentation- and chemotherapy-induced 
FA in post-natal day 3 (PND3) ovaries. Surprisingly, mRORC1 inhibitor Everolimus was able 
to prevent the activation of both pathways during chemotherapy exposure, suggesting 
crosstalk between them. These results raised new questions on the potential interaction 
between both pathways in the ovary. 
Design and Methods: In order to downregulate the Hippo pathway, PND3 ovaries were 
transfected in vitro with siRNA targeting YAP during 48h using lipofectamine. The level of 
downregulation was first evaluated using qPCR. After confirming significant Hippo pathway 
downregulation, differences in PI3K gene expression were analyzed using a Taqman array 
gene expression panel specifically designed for the PI3K pathway. The ovaries were fixed for 
immunohistology staining and apoptosis evaluation in order to determine the effect on follicular 
proliferation (KI67, counting) and survival (TUNEL) and protein localization (YAP and rpS6) 
within the follicles.  
Results: After downregulation of the Hippo pathway, the Taqman array showed an indirect 
effect in the gene expression of PI3K genes when comparing to control. This effect on the 
expression of PI3K genes suggests that both pathways interacted in the ovary at the early 
stages of development. Preliminary experiments showed no difference in the amount of KI67 
stained follicles when comparing control and treated ovaries, indicating that the Hippo pathway 
is not crucial for follicular activation and growth in vitro. Similar percentages TUNEL positive 
follicles were found in both control and treated ovaries, suggesting that a downregulation of 
the Hippo pathway does not trigger apoptosis in the growing follicles and is not essential for 
their survival.   
Conclusion: This study suggests an interaction between the Hippo and PI3K, as 
downregulation of the Hippo pathway alters PI3K gene expression but doesn’t interfere with 
follicle activation and growth in vitro. The interaction with other pathways will also be assessed 
as well as the effect on later follicular stages using a preantral follicular model.  
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Comparison of three single-step embryo culture media: a prospective randomized 
sibling-oocyte study 
A. Van Langendonckt, A.  Helson, C. Bourguet, M. Gorez, D. Defer, D. Jareño,  
S. Vanderzwalmen, R. Imbert, A. Vansteenbrugge 
Centre Hospitalier InterRégional Edith Cavell (CHIREC) 
 
Objectives: Each IVF laboratory needs to optimize and validate its own culture conditions. 
This especially holds true when culture is performed during 6 days without medium change. 
The aim of this prospective sibling-oocyte study was to compare blastocyst quality and clinical 
outcomes after uninterrupted culture in three commercially available single step media.  
Design And Methods: All the patients with at least 3 oocytes inseminated by IMSI with embryo 
cultured till day-6 were included from 10/2019 until 10/2021. After IMSI, 4152 oocytes from 
564 cycles were randomly allocated to GTL (Vitrolife),  Global LGG + 6% HSA or SAGE 1-step 
(Cooper Surgical).  Cultures were performed for 6 days in a single 12-microwells culture dish 
(Vitrolife) in a multi-chambers non humidified incubators (Miri) or a one-chamber humidified 
incubators. CO2 was adjusted to achieve a pH of 7.2-7.4 in all three media. The best quality 
embryo was selected for transfer on day-5 and good quality embryos were vitrified on Day –5 
and -6.   Primary endpoints were fertilization, blastocyst rates and morphological score as well 
as  implantation and ongoing pregnancy rates after fresh and  frozen blastocyst transfer. 
Comparison between the groups was calculated by χ2 test and by paired t-test. P<.05 was 
considered statistically significant. 
Results: Fertilization rate was significantly lower in medium C (70.4 %) compared to media A 
(81.3 %) or B (80.4 %). This had an impact on the rate of blastocysts/oocyte transfered or 
frozen (42.5 %, 35.8 %, 30.1 % in medium A, B and C respectively. ).  The proportion of zygotes 
reaching the blastocyst stage and blastocyst scores were similar according to the medium 
used. A total of 238 fresh and 259 frozen single embryo transfers were performed. For fresh 
embryo transfer, implantation rates were similar in medium A (30.3 %), medium B (26.4 %) 
and medium C (33.3 %). For frozen embryo transfer, implantation rates were significantly lower 
for embryos obtained in medium C (14 %) versus those cultured in medium A (17.1 %) and B 
(20.8 %). Interestingly, the type of incubator did not have an impact on the outcomes achieved 
with media A, B or C. 
Conclusions: This prospective study confirms the importance of selecting the most 
appropriate medium to optimize blastocyst yield after uninterrupted culture. Under our 
laboratory conditions, fertilization rates were lower in medium C which had an impact on the 
number of blastocysts available for transfer or freezing and the cryotolerance of blastocysts 
produced in medium C was lower compared to medium A and B.  
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Indications and outcomes of treatment with oocyte and embryo reception:  
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Leuven, Belgium 
 
Objectives: This study aimed to characterize the cohort of patients receiving oocyte reception 
(OR) or embryo reception (ER) at the Leuven University Fertility Centre (LUFC) and compare 
the success rates of these treatments depending on the indication for OR/ER. Determining if 
the indication affects the outcomes of OR/ER would allow for better counselling.  
Design and methods: Retrospective analysis of all cases of OR/ER at the LUFC between 
01/01/2001 and 31/12/2020. All treatment cycles were reviewed, and data on the couple’s 
reproductive health, treatment, and fertility or obstetric outcomes were collected. Cases were 
assigned to three major groups based on indication: 1) Failure of autologous ART (poor 
responder, poor oocyte/embryo quality, recurrent implantation failure (RIF)), 2) Premature 
ovarian insufficiency and 3) Prevention of transmission of genetic disease. Patient 
characteristics and treatment outcomes were compared using a Fisher exact Test, χ2 test and 
one-way ANOVA using GraphPad.  
Results: A total of 584 cycles from 194 couples were included. The overall pregnancy rate 
(PR) per transfer was 31.4%, with a miscarriage rate (MR) of 4.2% and a live birth rate (LBR) 
of 21.5%. Caesarean section was performed in 42.2% of deliveries. The preterm birth rate was 
22.9% and 21.4% of newborns had a low birthweight (<2500 grams).  
As expected there were significant differences between the three indication groups concerning 
type of infertility, age and associated fertility problems.  
Despite the heterogeneity between these groups there were no significant differences in fertility 
and obstetric outcomes. There was a similar PR (p-value 0.49), MR (p-value 0.28), LBR (p-
value 0.53), term birthrate (p-value 0.17), distribution of mode of delivery (p-value 0.53) and 
rate of normal birthweight newborns (p-value 0.22) for all three groups.  
A subgroup analysis showed a notably lower LBR (8%) in patients with RIF according to the 
Coughlan criteria. However, it consisted of a small group (n=7) and the difference was not 
statistically significant when compared to the other subgroups of the failed ART group (p-value 
0.47) or the entire cohort (p-value 0.32). 
Conclusions: Our study shows that the important heterogeneity in couples treated with 
OR/ER does not significantly impact their fertility or obstetric outcomes. The low prevalence of 
couples meeting the RIF definition (Coughlan criteria) demonstrates that RIF is rare indication 
for OR/ER. However, the trend towards poorer prognosis in RIF patients could suggest an 
underlying endometrial/implantation factor. Further research in larger cohorts is needed on the 
fertility outcomes of RIF patients undergoing OR/ER.  
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Temperature control by thermal imaging 
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Objective: Temperature control by probe measurements is labor intensive and time 
consuming. Therefore, validation of a thermal imaging camera may help to replace and thus 
simplify these measurements. 
Design and methods: Standard temperature control (STC) was performed by probe 
measurements, where a probe (Testo, Cu-CuNi type T) is pasted in the middle, on the bottom 
of a 60mm culture dish (150270), covered with 7mL pre-warmed (37°C) Ovoil (10029) and 
connected to a thermometer (Testo 926). Dishes were kept for 30 min on the heated stage of 
an RI Witness reader (reader) after which the temperature was read from the thermometer’s 
display. 
For thermal imaging (TI), a thermal imager (Testo 882) captured pictures from empty culture 
dishes of which the bottom was covered with emission tape. Dishes were kept on the heated 
stage for 5 min and triplicate images were captured per dish and analyzed with IRSoft to obtain 
coldspot, hotspot and average temperatures. 
Validation process was subdivided in three steps: (i) STC with three probes per dish (top, 
middle, bottom) versus three TI of an emission-taped dish, both placed on the light source of 
a heated reader, (ii) comparison between the old (CooperSurgical Ref: 6-70-802) and new 
(CooperSurgical Ref: 6-70-807) readers under the same setup as described in (i), and (iii) 
defining the validity of a single TI picture of the complete reader compared to TI pictures 
captured on five predefined positions on the reader.  
Results: Temperature fluctuations were noted when STC (35.6°C-38.2°C) and TI (35.9°C-
38.1°C) were performed with three probes/spots in the dish, where the upper probe/spot was 
always the closest to the heating source and the bottom the furthest.  
Newer readers were able to reduce temperature fluctuations within dishes. Old readers 
fluctuated 1.1-2.6 °C with STC and 3.8-3.9 °C with TI, while new readers fluctuated only 0.5-
0.7 °C and 1.2-2.9 °C, respectively.  
A picture of the complete reader contained insufficient details to give exact temperatures of 
the cold- and hotspot. Temperatures in the five dishes of the full picture of the reader were 
similar to the five individually captured pictures: 36.7°C-36.8°C; 37.2°C-37.1°C; 36.9°C-
37.0°C; 36.9°C-37.1°C and 37.2°C-37.2°C, respectively. 
Conclusion: TI was unable to show a direct correlation with STC. Therefore, more 
experiments are needed to determine if a TI correction factor would be able to give correct 
temperatures. Further validation requires determining whether the full picture is capable to 
detect significant temperature fluctuations in the workstation. 
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Background/Objectives: BPES (OMIM 10100) is an ultra-rare autosomal dominant, 
developmental disorder characterized by an eyelid malformation associated (type I) or not 
(type II) with primary ovarian insufficiency (POI). It is a genetically homogeneous condition with 
only one disease locus, implicating the single-exon gene FOXL2 (OMIM 605597). In 88% of 
typical BPES cases, a genetic defect of the FOXL2 region is identified, varying from coding 
sequence and copy number variants (CNVs) to reciprocal translocations and non-coding CNVs 
disrupting cis-regulatory elements. Here, the aim was to collect all reported and in-house 
FOXL2 variants, classify them and submit them to LOVD and ClinVar databases.  
Methods: Variant collection was performed through a literature search on FOXL2 and BPES 
between 2001-2021. This was completed with in-house variants, identified via clinical genetic 
testing and downstream research testing in the Center for Medical Genetics Ghent (CMGG). 
All sequence variants were subsequently classified according to the ACMG standards. 
Results: In total, 711 genetic defects of the FOXL2 region were found. Of these, 88% are 
intragenic FOXL2 variants, 234 are unique and 40 are novel. The polyalanine tract is a known 
mutational hotspot of FOXL2, illustrated by the high percentage of pathogenic polyalanine 
expansions (27%). Reclassification of disease-causing sequence variants revealed 75% class 
5, 24% class 4 and 1% class 3 variants. Furthermore, the mutation spectrum is characterized 
by 9% coding CNVs and 2% non-coding CNVs, all but one located upstream of FOXL2. The 
remaining 1% are translocations along with chromosomal rearrangements of 3q23.  
Conclusion: This study led to a comprehensive overview of the entire mutational landscape 
of the FOXL2 region in BPES, curated following the most recent standards. A complete 
database of previously published and novel FOXL2 variants, including ACMG classification, 
will facilitate the interpretation of FOXL2 variants identified in BPES patients which is of clinical 
use. 
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Objective(s): To help fertility clinics provide holistic care to their patients a multidisciplinary 
team developed a user-friendly, evidence based practical guidance. 
Design and methods: The aim was to develop evidence-based practical guidance on person-
centred care for fertility clinics. A multidisciplinary team collaborated to develop fertility person-
centred care guidance for fertility clinics over a 12-month period. 
A group of 18 stakeholders, including:15 fertility experts, 2 patient associations and 1 quality 
manager reviewed and summarised evidence relating to the needs of fertility patients to guide 
the implementation of person-centred care in fertility clinics. It was specially designed to fulfil 
the needs of different countries’ legislation and cultural contexts. 
Results: This collaboration resulted in a unique and practical evidence-based tool to help 
fertility clinics implement best practice in person-centred care. It includes a range of topics 
such as: the importance of a patient care system in ART; benefits of patient-centred care for 
patients, staff, and the clinic; ways to communicate information to patients; informing about 
fertility treatment options; fertility awareness; men’s needs; emotional support; benefits of a 
mentor program; how to support to staff; exit strategies; needs of patients seeking cross-border 
care; the fertility clinic’ online communication; engaging patients in good and safe choices; and 
also how to care about patients undergoing a gamete donation treatment. 
Conclusions: This guidance offers added value to fertility clinics and patients. The authors 
were able to adapt scientific evidence into a practical and user-friendly guidance that allows 
all staff to understand the concept of patient-centred care, the roles, responsibilities, actions 
that can be taken to improve patient experience, outcome and care. 
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