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Fertility preservation for cancer patients (oncofertility) is still a rela-
tively new discipline, given the increase in survival rates of patients un-
dergoing  chemotherapy. = Ovarian  stimulation  followed by
cryopreservation are the routine techniques recommended for post-
pubertal cancer patients (The ESHRE Guideline Group on Female
Fertility Preservation et al., 2020). However, there are many patients
who have a contraindication for ovarian stimulation, need an urgent
anticancer treatment or are pre-pubertal. Despite the impressive
progress in fertility preservation in recent decades, we still lack options
with proven safety and efficacy for many of these patients.

The April edition of the ESHRE Journal Club (#ESHREjc) focused on a
study describing the experience of a single-centre using in vitro matured
oocytes collected from ovarian tissue (OTO-IVM) in combination with
ovarian tissue cryopreservation (OTC). This technique, applied before
gonadotoxic chemotherapy, led to live births after treatment (Segers
et al., 2020). Three live births (two from cryopreserved embryos and one
from cryopreserved oocytes) resulted from OTO-IVM for 12 patients
who returned to the clinic with a desire of pregnancy after successful can-
cer treatment (from a total of 77 patients). This work shows that OTO-
IVM has the potential to be a valuable option for patients with an urgent
anticancer treatment, a contraindication for ovarian stimulation or to avoid
the risk of reintroducing malignant cells into the body of a patient under-
going ovarian transplantation. Although OTO-IVM s still considered an
experimental technique and more data is needed to better define its indi-
cations, the Journal Club participants discussed its advantages and future
perspectives with a patient-centred care strategy in mind (see Fig. 1).

The #ESHREjc started with a discussion around the ideal population

who would benefit from OTO-IVM. Experts and participants agreed that

the standard fertility preservation options (i.e. oocytes or embryos cryo-
preservation after ovarian stimulation) should be used when feasible and
according to ESHRE guidelines (The ESHRE Guideline Group on Female
Fertility Preservation et al., 2020). However, it was recognised that
patients with very aggressive malignancies (e.g. leukaemia, advanced stage
lymphoma or breast cancer) need urgent chemotherapy and cannot al-
ways undergo hormonal stimulation. Consequently, alternative techni-
ques should be considered. When asked in a poll, 93% of Journal Club
participants preferred OTO-IVM over OTC prior to chemotherapy, spe-
cifically to avoid the risk of re-transplanting ovarian tissue with malignant
transformation. Another issue discussed was that age and ovarian re-
serve are predictors of OTO-IVM success (similar to other fertility pres-
ervation options), and it was agreed that it should be reasonable to
consider similar ovarian reserve indicators used in OTC (age < 38years
old and anti-mdillerian hormone > 0.5 ng/dl) for OTO-IVM patients.
Following the comparison between OTC and OTO-IVM, Journal
Club participants discussed possible changes in cryopreservation pro-
tocols to improve either of the techniques alone or in combination. In
particular, it was agreed that improvements should focus on the opti-
mal preservation of the complex cellular architecture of the ovarian tis-
sue and to reduce the accumulation of cellular by-products during
thawing. Such improvements should be supported by industry, re-
search centres and professional societies and must be accompanied by
professional development programmes directed to train reproductive
medicine specialists. Another concern on the topic was the logistics of
ovarian tissue transportation for OTO-IVM from the clinic to laborato-
ries. Data on the effect of long-term ovarian tissue transportation is
very limited. Thus, the current recommendation is that transportation
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ROADMAP IN CASE OF RISK FOR INTRODUCING MALIGNANCY

* IF AFC IS GOOD-» IVM BEFORE CHEMOTHERAPY
* OTC ONLY WHEN IN REMISSION
* VG AT EXPERIMENTAL LEVEL, BUT POTENTIAL IN THE FUTURE

/' ASPECTS TO OPTIMIZE IN OTC PROTOCOLS
* TIME FOR TISSUE TRANSPORTATION
= UP TO 24HRS (AS PER ANIMAL STUDIES, HUMAN DATA LIMITED)
= A NEED FOR ROBUST & RISK AVERSE LOGISTICS
*  CRYOPRESERVATION PROTOCOL (SLOW FREEZING IS A METHOD OF
CHOICE)
* A NEED FOR TRAINING PROGRAMS DEVELOPMENT
- EXPERIENCED CENTRES OFFER TRAINING
= SUPPORTED BY INDUSTRY & ACADEMIC SOCIETIES
‘\INTRODUCE CENTRALIZATION OF CRYO SERVICES

/ COUNSELLING FOR FERTILITY PRESERVATION

« NEED FOR A DEDICATED MULTIDISCIPLINARY TEAM
+ SUGGESTED PROFESSIONAL TO BE INVOLVED:
¥ ONCOLOGIST;
+ REPRODUCTIVE MEDICINE PHYSICIAN;
+ EMBRYOLOGIST;
+ GENETICIST
¥ PSYCHOLOGIST;
- USE OF DECISION AIDS
+ COVERING TOPICS DEFINED IN THE ESHRE GUIDELINES ON
\FERTILITY PRESERVATION
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\_ Clinical indications

Technigue improvement
(IVM & OTC)

Counselling and
societal work

OUTSTANDING DILEMMA: OTC/IVM VS OTC AFTER CHEMOTHERAPY
WHICH IS THE RIGHT PATIENT GROUP FOR OTC?

.

WHEN AVAILABLE COS FOR OOCYTES IS ALWAYS FIRST CHOICE
(E.G., BREAST CANCER)

OTC-IVM WHEN NO TIME FOR COS

OTC FOR ADVANCED HODGKIN LYMPHOMA

.

.

ASPECTS TO OPTIMIZE IN IVM PROTOCOLS ™\
PERSONALIZATION OF IVM MEDIUM PROTOCOL
- SUPPLEMENTATION WITH HCG & FSH; HI HS
PHARMACOLOGICAL ADDITIVES
CELL CYCLE REGULATORS (INHIBIT GVBD)
- TEST SAFETY & EFFICACY ON ANIMAL MODELS
SUPPORT MEIQTIC MATURATION
= OOCYTE DENUDATION -> CO-CULTURE WITH CUMULUS
CELLS IN A TIME-LAPSE SETTING
MIMIC IN VIVO CONDITIONS
= MICROFLUIDICS; MATRIX-FREE 3D CULTURES

COUNSELLING FOR FERTILITY PRESERVATION
NEED FOR INCREASED AWARENESS ABOUT FERTILITY
PRESERVATION AMONGST PROFESSIONALS B PATIENTS
PROPOSAL OF THE INTRODUCTION OF A PATIENT NAVIGATOR TO
SUPPORT PATIENTS
CONSIDERING IT IS STILL AN EXPERIMENTAL PROCEDURE, IT
IS IMPORTANT TO CONVEY THE PROS & CONS TO PATIENTS 50
THEY CAN MAKE INFORMED DECISIONS
CALL TO ACTION FOR FERTILITY AND ONCOLOGY SOCIETIES TO
'WORK ON JOINT EDUCATIONAL ACTIVITIES AND GUIDELINES

Glossary:

OTO-IVM: ovarian tissue cacyte in wiro maturation
OTC: ovarian tissue cryopreservation

IVG: fr witro Follicle growth

€08 controlled ovarian stimulation

hi HS: heat inactivated human serum
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Figure I. Graphical summary of the April 2021 ESHRE Journal Club: Is OTO-IVM the future fertility preservation alternative

for urgent cancer patients?

time should be minimal and the logistics of tissue manipulation should
be centralised for each clinic to avoid risks of tissue damage during
transportation.

It was evident from the #ESHREjc discussion that clinical outcomes
from IVM alone (in the context of fertility preservation) are not yet com-
parable to standard ovarian stimulation protocols (IVF/ICSI cycles).
Expert participants of this month’s Journal Club highlighted that, although
IVM has been around for decades, there is a lack of standardised proto-
cols resulting in poor professional training in this technique around the
world. Journal Club participants agreed that oocyte competence acquired
through IVM could vary widely and that the inability to assess the matura-
tion status of oocytes without disturbing the cumulus cell complex are
two major roadblocks for successful VM improvement. In order to im-
prove IVM outcomes, and given the variety of genetic and physiological
factors for each patient, Journal Club participants discussed whether per-
sonalised IVM protocols could offer an advantage to patients. In particular,
the use of a novel biphasic culture system in which the oocyte is arrested
at GV stage in a pre-IVM phase, followed by a resumption of meiosis in
an IVM phase (Gilchrist et al., 2016), was mentioned as a promising ex-
perimental improvement that could be applied to increase the live birth
rate of OTO-IVM.

As important as technical development is the proper counselling of
patients for fertility preservation before gonadotoxic treatment. This is still
a multifaceted and challenging process that needs to be transparent and
well balanced. Journal Club participants agreed that a multidisciplinary and
cross-functional team of experts should be involved in guiding the oncofer-
tility patient through the whole process. Although when asked in a poll
about which professional is the most crucial during the process, most

Journal Club participants pointed to the oncologist (50%), followed closely
by the psychologist (40%). It was also suggested that reproductive special-
ists, nurses and embryologists should also be involved. Interestingly, the fig-
ure of a Patient Navigator, a professional with wide expertise in
oncofertility treatments who counsels and serves the patient as an advo-
cate (Scott-Trainer, 2010) was proposed as a central figure to ensure psy-
chological support, thoughtful decision making and successful follow up
after cancer treatment.

When it comes to the type of information that needs to be shared
with the patient, participants of the Journal Club concluded that, besides
evidence-based information on success rates and risks, costs and eco-
nomical aids should also be discussed. Fortunately, 84% of the Journal
Club participants in another poll were aware of the ESHRE guidelines
for fertility preservation (The ESHRE Guideline Group on Female
Fertility Preservation et al., 2020). These guidelines are based on the
best evidence currently available to provide clear recommendations on
the proper practice of fertility preservation, including information provi-
sion and support, pre-assessment, interventions and aftercare treatment.

In summary, Journal Club participants agreed that female cancer
patients undergoing gonadotoxic treatment can greatly benefit from
OTC-IVM interventions for fertility preservation. However, it was clear
that this treatment still remains experimental and Journal Club partici-
pants were more inclined to use ovarian stimulation and oocyte cryo-
preservation as better established protocols for the majority of cancer
patients. This is in line with the ESHRE guidelines for fertility preservation
stating that both OTC and IVM should be regarded as innovative meth-
ods that should only be used in cancer patients when oocyte/embryo
cryopreservation is not feasible. In this regard, the work of Segers et al.
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(2020), provides strong evidence supporting the further development of
OTC-IVM protocols as the method of choice for urgent fertility preser-
vation cases in cancer patients in the near future.
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