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Reliable in vitro maturation (IVM) of human oocytes is an intellectual, scientific
and clinical challenge with a number of potential applications. The introduction of
IVM in routine clinical in vitro fertilisation (IVF) programmes, is for the present a
distant goal, since established methods, using mature oocytes, achieve live birth
rates in excess of 20% per treatment cycle'. However, the potential of this
technology to restore fertility in women anticipating sterility secondary to cancer
treatment is an important and exciting prospect.

Background

In the natural human menstrual cycle many follicles are recruited for growth. After
some 14 days only one or two of these follicles usually reach maturation, ~20mm
diameter, and are ovulated. The remainder may undergo atresia and their growth
arrests. Human oocytes obtained for IVM are aspirated from antral follicles
around 2-12mm diameter early in the follicular phase of the menstrual cycle. At
the time of retrieval, follicular and oocytes growth is incomplete, and some
follicles may already have initiated the process of atresia. Oocytes are matured in
the 48 hours subsequent to retrieval, a shortened period of time as compared to
the natural cycle, where nuclear maturation follows the luteinisation signal and
cytoplasmic maturation is a progressive phenomenon?. This truncated growth
phase is associated with maturational and developmental abnormalities in the
oocyte **° evidenced by poor fertilisation and embryo cleavage rates ®”.

Maturation in vitro of immature oocytes has been achieved in small mammals,
even from primordial follicles, using a number of methods. It is important to
distinguish between oocytes from antral follicles and those from earlier stages of
maturity. Reliable results have only been obtained using oocytes derived from
antral follicles in their final stages of growth. There is evidence that removing
human oocytes from their normal follicular environment prior to luteinisation
yields oocytes with compromised ability to be fertilised, as exemplified by the
failure to elicit normal calcium (Ca™™) signalling in response to sperm — egg
fusion®. Consequently, intracytoplasmic sperm injection (ICSI) has almost
universally been employed to achieve fertilisation in human IVM programmes.

Implantation rates following use of this technology are low, possibly consequent
upon high rates of aneuploid cells in the embryo®. However, the preliminary
results on the limited numbers of babies born so far (little more than 20 reported)
have been normal®.



Research in this area of human biology is difficult to carry out, but a number of
centres worldwide are working in this field.

Potential of the technology

The principal justifications for exploring the use of IVM in a clinical setting
include:

e The simplification of ovarian stimulation protocols
e A reduction in cost of treatment

e A reduced risk of ovarian hyperstimulation syndrome (OHSS)It should provide
information required to advance research in the maturation of oocytes from
cryopreserved ovarian tissue.

At the present time there are no data confirming these benefits.

Clinical setting

There are currently 4 principal scenarios in which IVM technology could be
considered for further study at the present time. Given the pace of development
in this field, other indications may emerge, so this should not be considered an
exclusive list.

1. IVF (ICSI) in women with Polycystic Ovary Syndrome (PCOS) after mild
stimulation.

These patients have a tendency to a vigorous response to ovarian stimulation
and are at significant risk of OHSS. A milder stimulation protocol as envisaged in
IVM would be expected to reduce this risk. Blastocyst development and
pregnancy rates are lower in these patients and they have an increased risk of
pregnancy loss. It remains to be seen whether IVM techniques influence these
outcome measures.

2. IVF (ICSI) in normal women after mild stimulation.

For the reasons as outlined above milder stimulation could be safer for such
women but no reliable data as yet exists on outcomes. Potentially milder
stimulation regimes perhaps combined with GnRH antagonists could be
considered. Recent publications *°, have suggested that normal offspring can
result from this form of treatment but further work is required.

3. Salvage of immature oocytes for IVF (ICSI) after standard stimulation.

There is a definite (low) incidence of cases where women, responding to
standard stimulation protocols, yield a significant percentage of oocytes at the



germinal vesicle (GV) stage which will not fertilise using conventional IVF
techniques. Refinement of IVM protocols might allow such oocytes to be
‘rescued” and lead to an improvement in fertilisation, embryo cleavage and
clinical pregnancy rates. A recent paper from the Brussels group® which used
ICSI to effect fertilisation after IVM in such cases, showed a high incidence (21%)
of non-cleavage of embryos. A further 27% failed to develop beyond the first
division. In addition, the remaining embryos showed high rates of aneuploidy,
although control evidence was lacking. At the present time it is clear that it would
be unwise to use these embryos outside a research setting, and that further
research in to refining IVM protocols is required.

4. IVM of immature cryopreserved oocytes for fertility preservation.

This circumstance might include women about to undergo cancer treatment.
Recommendations

The concept of IVM technology complementing current IVF methodology remains
attractive. The techniques are at present at a developmental stage but their
potential may have far reaching consequences for the way in which clinical IVF is
carried out. Basic research into the biological mechanisms of human oocyte
maturation and development is to be encouraged and the British Fertility Society
would encourage the HFEA to permit further development in this exciting area.

The Society Recommends

e |[VMis defined as the culture of oocytes for more than 24h following retrieval
and before exposure to sperm.

e Treatment licenses should be provided for clinics who submit appropriate
clinical laboratory protocols, patient information sheets (indicating that it is a
new treatment with unproven success rates) and consent forms.

o Outcome data from IVM cycles should be collected and reported in a
manner similar that proposed for pre-implantation genetic diagnosis (PGD).

e The HFEA should be strongly encouraged to support clinical and laboratory
research in this field.
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