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Abstract

Assisted reproduction is a very dynamic part of reproductive gynaecology with fast changes in therapeutic
approaches resulting from intensive research supported by private or public companies. This progress
brings also new questions regarding ethical, legal or therapeutic issues. At the 26" Czech-Slovak sympo-
sium of assisted reproduction in Brno, several interesting topics of assisted reproduction were presented.
During two days, more than 350 specialists discussed current topics related to gynaecology, embryology,
andrology, genetics and sexology. From this fruitful discussion we chose the following topics that we con-
sider to be the most important: (1) “Soft” versus “standard” stimulation protocols for IVF (2) Use of exo-
genous and endogenous progestins in IVF stimulation protocols (3) Cryopreservation and transplantation
of ovarian tissue - state of the art and situation in the Czech Republic (4) Selection of spermatozoa with
fragmented DNA: practical recommendations (5) Artificial activation of oocytes (8) Access of single and
lesbian women to assisted reproduction technologies and possibility of their reproduction in the Czech
Republic. Panel conclusions were presented at the end of the conference, which had great attendance,
invoked lively commentaries and produced some definitive consensus. Certain issues remained inconc-
lusive and these matters will be the subject of further discussion in future. This is a summary of the most

important theses from this field in the Czech Republic in 2017.
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Introduction

The first ,test-tube baby"“ in the Czech Republic
and at the same time in Central and Eastern Europe
was born in the Department of Obstetrics and Gy-
naecology in Brno in 1982. Only four years after
generally known Luise Brown. Since then, the meth-
ods, techniques and possibilities of assisted repro-
duction have made a major progress and have be-
come an integral part of the reproductive medicine.
There are 42 centers for infertility treatment in the
Czech Republic at this time. Since 1991, an annual
Symposium of assisted reproduction is held in Brno
where all the Czech assisted reproduction ,was
born“ At this platform, clinical and laboratory expe-
riences of gynaecologists, embryologists, androlo-
gists, geneticists, urologists, lawyers, psychologists
etc. are lectured and discussed every year. The aim
of this contribution is to provide a short overview of
the most important topics of the 26" Czech-Slovak
symposium of assisted reproduction in 2017.

“Soft” versus “standard” stimulation
protocols for IVF

The methods of ovarian stimulation have been
evolving since the early time of IVF in the search
for the best protocol. In general, a good stimulation
protocol is one that produces a homogenous cohort
of mature oocytes, with the least inconvenience and
risk to the patient, not disturbing the luteal phase
and resulting in the birth of a healthy singleton.

Aggressive ovarian stimulation (especially long
gonadotropin-releasing hormone agonist pituitary
suppression regimen) may influence the patient’s
wellbeing by increasing the risk of ovarian hyper-
stimulation syndrome, as well as it may affect the
endometrium and the ovaries. Continuously in-
creasing efficiency of IVF laboratory procedures,
leading to decreased numbers of embryos trans-
ferred (preferably elective single-embryo trans-
fer), has reduced the need for large quantities of
oocytes. As a consequence, mild ovarian stimula-
tion protocols were introduced as cost-effective,
patient-friendly regimens possibly optimizing the
balance between outcomes and risks of the treat-
ment [1]. Meanwhile, many possibilities were in-
troduced into clinical practice on how to eliminate
the risk of severe hyperstimulation syndrome and
how to deal with the effects of high steroid levels on
implantation [2]. Nowadays, there is a clinical evi-
dence of a strong association between the number
of collected eggs and the live birth rate with increas-
ing number of eggs up to the number of 15, while
cumulative pregnancy rates per oocyte pick-up are
steadily increasing with the number of retrieved oo-
cytes [3]. This evidence, suggesting that the number
of collected eggs is a robust surrogate outcome for
clinical success, clearly favours standard stimula-
tion protocols in daily practice. However, there is
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no doubt that there are subgroups of patients who
benefit from mild stimulation protocols (possibly
advanced maternal age, women with poor ovarian
reserve), but more studies are needed [4] to further
assess the exact role of various mild stimulation
approaches.

Useofexogenousandendogenous progestins
in IVF stimulation protocols

Progestins are effective in blocking the LH surge
during ovarian stimulation and can be used instead
of standard gonadotropin releasing hormone ana-
logues. Their adverse effect on the endometrial re-
ceptivity obstructs the embryo implantation in the
same cycle. Such protocol can be used for stimula-
tion of eggs donors and in cycles with planned total
freezing of all eggs or embryos - in cancer patients,
in case of preimplantation genetic examination
of the trophoblast and social freezing. According
to current experiences, progestins do not affect the
number and quality of collected eggs and obtained
embryos. Progestins can be used in a variety of
stimulation protocols - progestin primed follicular
phase stimulation, luteal phase stimulation with en-
dogenous progesterone, double stimulation in folli-
cular and luteal phase of the same cycle -, duostim“-
in low responders.

Their use opens new possibilities in ovarian
stimulation protocols and improves their flexibility.

Cryopreservation and transplantation of
ovarian tissue - state of the art and situation
in the Czech Republic

Improved success of cancer treatment has in-
creased the number of cancer survivors. Fertility
preservation in young women before or during can-
cer treatment has become an important health issue.
One of the strategies towards fertility preservation
is cryopreservation and transplantation of ovarian
tissue. This method resulted in 86 deliveries and 9
ongoing pregnancies worldwide, with increase of
these numbers every month. Compared to classical
methods - oocyte and/or embryo cryopreserva-
tion - ovarian tissue transplantation allows not only
fertility preservation, but also restoration of endo-
crine function or induction of puberty. Moreover,
after orthotopic transplantation, a high number of
women can conceive naturally. In contrast to oocyte
punction, ovarian tissue biopsy could be performed
immediately, without any hormonal pre-treatment,
which is the only alternative for children. Efficiency
of ovarian tissue autotransplantation has reached
promising levels, the cumulative pregnancy and live
birth rate was 57.5 % and the endocrine restoration
rate was 63.9 % [5].

In the Czech Republic, only eight of 42 IVF
centers offer the ovarian biopsy and cryopreserva-
tion. The first transplantation of ovarian tissue was
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performed in 2015 at Sanatorium Pronatal, Prague
[6] resulting in restoration of endocrine function
and 17 months after the transplantation, the patient
conceived naturally. The ovarian tissue was cryo-
preserved using classical slow freezing method and
commercially available media for embryo cryopres-
ervation. After biopsy, the ovarian tissue was trans-
ported to laboratory at approx. 4°C in HEPES buff-
ered HTF. Before freezing, medulla was removed
and cortical strips were prepared, 5x20 mm each.
All manipulation steps were performed at approx.
4°C. Thawing was performed at room temperature,
according to manufacturer’s instructions. Three
cortical strips were transplanted orthotopically [6].
Ovarian tissue transplantation is a promising
method for fertility preservation. The risk of re-in-
duction of malignant disease could be eliminated by
transplantation of isolated primordial follicles only.
Constant progress in research will bring higher
effectiveness and lower risk of using ovarian tissue
transplantation for cancer survivors.

Selection of spermatozoa with fragmented
DNA: practical recommendations
Spermatozoa selection is one of the most impor-
tant steps in IVF methods. Basic semen analyses
and standard methods for sperm selection in many
cases do not eliminate proportion of spermatozoa
with genetic defects sufficiently. For spermatozoa
selection there is currently a trend to combine mul-
tiple methods to separate inappropriate sperm cells
based on multiple parameters to increase successful
fertilization. How many methods are best combined,
and whether a new Magnetic Activated Cell Sorting
(MACS) selection method really brings a better prog-
nosis in terms of conception success, has already
been studied several times [7,8]. A study was con-
ducted where the primary spermatozoa separation
system used was the swim-up method, because itis a
more gentle option that significantly decreased pro-
portion of fragmented spermatozoa when compared
to density gradient centrifugation [9]. This study
compared the swim-up and MACS methods and their
combinations. The swim-up and MACS treatments of
spermatozoa were tested alone and in combinations
where the first treatment was swim-up followed with
MACS and vice versa. Using of the MACS method de-
creased proportion of spermatozoa with fragmented
DNA. However, inclusion of the swim-up method be-
fore using the MACS is the most efficient and brings
the greatest benefit for further use of sperm in the
embryology laboratory in comparison with the other
procedures. It is well known that the MACS has lim-
itations regarding sperm concentration and volume
for loading due to a small size and volume of its col-
umn. Therefore loading of fresh semen into the MACS
column may reduce its filtering function and impede
its ability to isolate motile non-apoptotic spermato-
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z0a, because dead/apoptotic sperm cells bind to the
MACS column in competition with motile/non-apop-
totic sperm cells. Based on the results of this study,
utilization of the swim-up method followed by MACS
separation can be recommended. This approach is ef-
ficientand can be advantageously used for separation
of spermatozoa in assisted reproduction techniques.
This combination of methods brings better results in
sperm selection - lower proportion of spermatozoa
with fragmented DNA and also, in comparison with
MACS alone, better gains of total spermatozoa availa-
ble for further IVF or ICSI methods.

Artificial activation of oocytes

The intracytoplasmic sperm injection (ICSI) is the
most successful treatment method for male factor in-
fertility quite independent on the sperm parameters.
Despite its success rates, fertilization failure following
ICSI still occurs in 1-3 % of couples [10]. Such fertili-
zation failure is due to unsuccessful oocyte activation,
which could be sperm-borne or oocyte-borne [11].

Assisted oocyte activation (AOA) is being increas-
ingly applied in human assisted reproduction to re-
store fertilization and pregnancy rates in couples with
a history of ICSI fertilization failure [10]. The mostly
used methods are the ionophore A23187 or ionomy-
cin activation in a short time interval after ICSI.

Calcium ionophore treatment results in a sta-
tistically significant improvement of fertilization,
blastulation, and implantation rates, as well as of
pregnancy and live-birth rates. This demonstrates a
strong positive effect of calcium ionophore use [12].

No significant difference was found between
defect type (chromosomal aberrations) and mal-
formation frequency or type, between the ICSI and
AOA groups. No significant differences were found
regarding birth weight, gestational week at time of
delivery and fetal gender. lonophore oocyte activa-
tion should be considered a legitimate option for
cases of failed or low fertilization by ICSI [13].

In their study, the AOA using the ionophore
A23187 in activation medium (Cult-Active Gy-
nemed) was applied. Immediately after ICSI, the oo-
cytes were immersed into 30 ul drop of equilibrated
activation medium for 15 minutes. Subsequently,
the oocytes were repeatedly washed in culture me-
dium and then cultured. Presence of two pronuclei
and two polocytes was checked 18 hours later. The
method was applied in 24 cycles of patients with
previous ICSI failure. In 22 cycles, at least 2 oocytes
were fertilized. The fertilization rate was 42 % and
31 fresh/cryopreserved embryo transfers result-
ed in 11 pregnancies and 9 deliveries of a healthy
newborn.

In our country, only a part of centers uses the AOA
method. Last publications and our opinion support
safety and effectiveness of the ionophore using method
to be more widely used in the assisted reproduction.



Zakova et al. Medical Journal of Cell Biology (2018)

Access of single and lesbian women to assisted
reproduction technologies and possibility of
their reproduction in the Czech Republic

Although the Czech Republic has liberal laws allow-
ing men and women to use the assisted reproduction
technologies (ART) only on the basis of a written re-
quest regardless of their sexual orientation or current
partner status, a heated discussion is going on as to
whether this approach should be even more eased
and a woman could be fertilized without a man’s con-
sent by sperm obtainable without any limitation from
a sperm bank.

A conservative part of the society warns of an un-
regulated access to sperms in case of no donor’s as-
surance which would make the state automatically ac-
cepting social-economical guarantees for the children.
The supporters of unregulated access to gametes and
its use in ART argue with: (a) the demographic aspects
of declining birth rate in the sense that it depends on
every child that may be born; (b) a human-legal opin-
ion that every woman has the right to be a mother and
therefore, when she wants a child, she has the right
to have it; (c) a gender view according to which it is
not admissible in developed society for a man to de-
cide about a woman'’s body or her treatment and in-
terfere in her body or approve her fertilization; (d) the
regulation of unwanted, noting that current rules are
anyway circumvented and forcing women to opt for
an undignified way when searching for a partner who
has to approve that he will accept a legitimate father’s
role. The advocates of current legislation object that:
(a) the support of ART does not increase the fertility,
women do not have more children not that they can-
not have them but because they do not want to have
more of them; (b) after reaching legal age, the citizens
may enter into a marriage and start a family without
any limitations, have children or undergo infertility
treatment; (c) from a biological sense of reproduction
it is natural that the bodies of a man and a woman are
connected in the process of fertilization for which log-
ically the involved man’s consent is needed; (d) the
laws must be met and argument that they are being
bypassed anyway, does not stand. The access to ART
should be determined by health indication, age, leg-
islation, economical possibilities but also by social
changes in population. Legislative norms intervening
in human reproduction must be adopted on the basis
of broad consensus and consideration of all biologi-
cal-psycho-social aspects [14,15].

Conclusions

A very fast progress was made in the field of as-
sisted reproduction during the past decade. In 2014,
approximately 1500 IVF cycles per million inhab-
itants were done in Europe, however in the Czech
Republic it was more than 2 500 cycles per million
inhabitants. From this point of view, the Czech Re-
public is one of the leading countries in Europe (the
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2" place after Denmark). It is due to a large number
of citizens from Western Europe who arrive to the
Czech Republic as IVF tourists. These trends sup-
port modern approaches using current knowledge.
Czech IVF clinics offer medical and laboratory care
at a high professional level.

This article brings several important topics
which are spoken and solved in the Czech Repub-
lic. There is a number of other important issues like
the “freeze-all” strategy, social freezing or surrogate
motherhood, but it is not possible to include all
these topics here. The presented topics are a selec-
tion of the most interesting from the 26" Czech-Slo-
vak symposium of assisted reproduction in 2017.
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