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ARTIFICIAL COLLAPSE ACCELERATES
FROZEN-THAWED BLASTOCYST RE-EXPANSION
RATE AND IMPROVES CYCLE OUTCOME AS
REFLECTED BY MORPHOKINETIC ANALYSIS

Background: Re-expansion of frozen-thawed blastocyst is considered as a significant indicator
of its viability and implantation potential. Moreover, pre-vitrification artificial shrinkage/collapse
was suggested to be associated with blastocyst post-warming performance and implantation po-
tential. The combination of a time-lapse system recording in multiple time points and the devel-
opment of an accurate method for calculating two-dimensional embryo areas, allows us to define
re-expansion magnitude and speed. Herewith, we aimed to compared the blastocyst re-expan-
sion speed with or without artificial collapse (AC) in order to assess its practical benefit. More-
over, we assessed the correlation between thawed blastocyst morphokinetic and pre-vitrified
manipulation to blastocyst implantation potential.

Methods

Quantitative measurements determining re-expansion magnitude and kinetics were per-
formed using combination of digital geometry tool and time-lapse system. Vitrified-warmed blas-
tocyst transfer cycles were divided into two groups according to pre-vitrified manipulations; i.e.
Control and Post-AC. Blastocysts were monitored for at least 2 hours post thawing. Re-expansion
magnitude was calculated by accurate measurement of the collapsed blastocyst area divided by
the area of the inner border of the zona pellucida, while the speed was calculated by the mean
difference in the area measured in a 17 mins interval.
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Results

Of the 58 blastocysts studied, the average magnitude of blastocyst re-expansion immediately
after thawing was non-significantly lower in the AC group compared to the control groups (70.12%
vs 77.1% respectively P=0.12). Two hours later, the AC group demonstrated the largest re-expan-
sion progression yielding an average expansion rate of 93.6%, compared to 87.1%, respective-
ly (P=0.07). Moreover, the average re-expansion speed was significantly faster for the AC group
compared to the control (4.59% vs 2.89% P=0.034). Finally, AC group achieved significantly higher
pregnancy rate (68.4% and 50% respectively, P=0.03). ROC analysis determined 3.39% as the opti-
mal cutoff value for average re-expansion speed. Blastocysts transfer with a average re-expansion
speed rate higher than 3.39% resulted in a non-significantly higher ongoing pregnancy rate.

Conclusions
Our study demonstrates the benefits of AC prior to freezing of thawed blastocyst expansion
and implantation potential.
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PREMIUM PREIMPLANTATION
GENETIC TESTING SOLUTIONS FOR
CONFIDENT ANALYSIS OF EMBRYO

ANEUPLOIDY AND BEYOND

Infertility is a global issue, and genomics can help to resolve it. In 2023, according to World
Health Organization, 1 in 6 people experience infertility, and complications increase with mater-
nal age, leading to 5 million babies born via assisted reproduction. In this presentation, we will
discuss the reproductive health solutions for genetic analysis available to help understanding the
root cause of infertility and the risk of transmitting genetic disorders or cancer. Aneuploidies and
other chromosomal aberrations in blastocyst embryos are common, even in young women, with
only a very small percentage of aneuploid embryos surviving to birth. In women of advanced ma-
ternal age, the percentage of embryos with abnormal chromosomal status increases up to circa
80% at age 47. And the percentage of failed cycles follows the same trend, mostly due to failed
implantation or miscarriage. Screening for abnormal chromosomal events is therefore key to help
couples be fertile. In addition, current reproductive health solutions based on next-generation
sequencing allow for combining preimplantation genetic analysis of aneuploidies with the anal-
ysis of monogenic disorders carriers and their impact on offspring. The same methodology can
be applied to the analysis of cancer predisposition genes and fertility preservation in a context of
cancer.
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FERTILITY PRESERVATION
IN MALE CANCER PATIENTS

The incidence of a cancer diagnosis in children and young adolescents is increasing. With
better treatments, the number of young cancer survivors living through reproductive age is in-
creasing. Fertility preservation of these men and women has become essential and needs to be
discussed prior to the start of cancer treatment. 76% of men with cancer desired children in the
future, including 77% of men who were childless when their cancer was diagnosed. Many can-
cer patients have articulated that their cancer experience would actually make them better par-
ents!!!1[1]. Advances in diagnostic techniques and treatment modalities with overall cure rates
now approaching 90% [2]. Approximately 15% of men with newly diagnosed cancer are younger
than 55 year, about 26% of them younger than 20 year [3]. Around 24,000 new cases of testicular
cancer are diagnosed every year in Europe. It is the most common cancer in men younger than
45 year, accounting for 17% of all cancers occurring in men below that age [4]. Every year in USA
cancer is diagnosed in over 9000 males between 15 and 35 years of age and in over 4000 children
under the age of 15 [5]. Before starting any cancer therapy oligozoospermia is more often seen
than in healthy men — patients with testicular cancer in 28%, in 25% with Hodgkin’s lymphoma,
in 57% with leukemia and 33% with gastrointestinal malignancies [6]. With Hodgkin’s disease
semen abnormalities were detected in 47-67% of patients. There were no correlation between
semen abnormalities and disease stage or systemic symptoms [7]. It is universally accepted that
all cancer treatment options can negatively impact fertility. Normal spermatogenesis and sex hor-
mone production may be disrupted by radiotherapy, chemotherapy, stem cell transplantation,
and surgery. While each of these treatment options has different risks and benefits, patients
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should receive careful explanations of the impact, they may have on future fertility [8]. Radiation

therapy has been utilized in the treatment of many cancers including prostate, bladder, penile,
testicular, and rectal cancer. Radiotherapy is one of the oldest forms of cancer treatment and its
delivery has changed drastically from its inception by decreasing its associated morbidity. For
example, radiation delivery has improved drastically in the treatment of prostate cancer. Initial
modalities included conventional external beam radiotherapy and have since improved to lessen
scatter radiation with 3-dimensional conformal radiotherapy and most recently, intensity-modu-
lated radiotherapy. Despite these advances, radiation therapy can still have irreversible effects on
testicular function and fertility primarily. Similarly, even with a dose fractionation schedule, se-
men parameters may be affected. Despite smaller single doses of radiation administered in mul-
tiple treatments, some authors have even reported worse semen parameters with fractionated
radiation [9]. The testis is one of the most sensitive organs in the body to radiation because of the
rapidly dividing germinal epithelium. Immature spermatogonia are most sensitive to radiation
injury, while Leydig cells are more resilient to doses as high as 20 Gy. When Leydig cell damage
occurs, testosterone production decreases resulting in a concomitant increase in LH levels. Radi-
ation-induced testicular dysfunction occurs in a dose-dependent fashion. Small doses as low as
0.1 Gy can affect the histological shape and number of spermatogonia, while exposure to 2-3 Gy
leads to a significantly altered number of spermatids. Similarly, a dose-dependent relationship is
seen with regards to sperm concentration within the ejaculate. Radiation doses less than 0.8 Gy
could lead to oligospermia, 0.8-2 Gy could lead to transient azoospermia and doses greater than
2 Gy could lead to irreversible azoospermia. Damage to spermatogenesis could result either from
direct radiation to the testis or scatter radiation used in the treatment of cancers below the dia-
phragm. The testes may receive as much as 18.7% of the administered radiation in pelvic cancers,
with rectal cancer being amongst the highest scatter doses to the testes. On average, return to
pre-radiation semen parameters can be seen within 10-24 months; however, a prolonged recov-
ery is seen with larger doses of radiation [10]. Chemotherapeutic agents have deleterious effects
on spermatogenesis. Similar to radiation therapy, Leydig cells may incur damage following che-
motherapy resulting in subsequent hypogonadism. However, with advances in chemotherapy de-
livery, side effects have been minimized using synergistic agents at lower toxic doses but a risk of
infertility is still present. The extent of gonadal damage is largely dependent on the type, the age
of the patient, and the extent of the chemotherapeutic agent administered. For certain cancers,
combination chemotherapies are the mainstay of treatment; for instance, common regimens in-
clude MOPP (mechlorethamine, oncovin/vincristine, procarbazine and prednisone) for Hodgkin’s
disease, MVAC (methotrexate, vinblastine, adriamycin and cisplatin) for bladder cancer, and
R-CHOP (rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisolone) for non-Hod-
gkin’s lymphoma. MOPP causes azoospermia in 90% of men up to 4 years after their treatment
regimen as well as increased rates of aneuploidy. The combination of bleomycin, etoposide, and
cisplatin (BEP) commonly used in testicular cancer was found to have increased sperm chromo-
somal anomalies and sperm aneuploidy was seen with NOVP (novantrone/mitoxantrone, onco-
vin/vincristine, vinblastine and prednisone) chemotherapy. The combination of chemotherapy
while working synergistically on cancer cells also has a detrimental impact on the rapidly divid-
ing germinal epithelium of the testis and patients must be counseled on the risks of permanent
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azoospermia following treatment. The only established method to secure fertility in male cancer
patients before gonadotoxic therapy is semen cryopreservation, which in time can be used for
assisted reproduction techniques (ART). Lack of information about fertility preservation —only 26
% oncologists and 38% of haematologists systematically documented discussions about sperm
banking with male cancer patients[11]!!! Seattle Children’s hospital experience — the rates of
sperm banking were compared before and after implementation of this method, with eightfold
increase (from 8% to 68%) in the proportion of adolescents and young adults males who banked
sperm in the 12 month period after implementation [12]. Sperm Cryopreservation and it’s Sub-
sequentutilization for the treatment of infertility — Pacey et al. reported the utilization rates of
banked sperm as very low (< 10%) and the majority of samples were kept for many years without
being used [13]. “Safety time” for sperm DNA before attempt pregnancy — “safety time” only
grade C recommendation, based on level IV evidence. The only available guidelines on this matter
have been put by the European Society for Medical Oncology (ESMO), which recommends defer-
ring childbearing for at least 12 months in all male and female patients after cancer therapy [14].
No evidence to suggest that the off-spring of post-cancer treatment patients are at increased risk
of congenital anomalies or malignancies.

Conclusion: Male factor infertility is a known side effect of cancer therapies. While the precise
impact of cancer therapy on fertility is dependent largely on the therapeutic regimen, most cancer
treatment modalities will undeniably have a detrimental effect on male reproductive potential.
Because men are living longer following a cancer diagnosis due to improved cancer diagnostics
and therapeutics, the option for fertility preservation must be discussed at the time of diagnosis.
All patients should be thoroughly educated about the impact of treatment on their reproductive
capacity and provided with ample resources regarding preserving their future fertility potential.
Interested patients should be directed to a specialist in fertility preservation.

When patient’s fertility potential was secured, helped them in the emotional battle against
cancer [15].
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THYROID FUNCTION
AND REPRODUCTION

The thyroid hormones affect the female reproductive organ, in combination with FSH, trii-
iodothyronine enhances granulose cell proliferation and inhibits granulose cell apoptosis by the
protein kinase B pathway. Thyroid hormones recept are expressed in endometrium and proved
that thyroid hormones influence endometrial function. Transcripts required for thyroid hormone
synthesis and metabolism such thyroid peroxidase, thyreoglobulin, 5 deionidase type 2 were iden-
tified in human endometrium suggesting possible thyroid hormones production. TSH significantly
upregulates leukemia inhibitory factor expression in endometrial cell cultures, what suggesting a
potential role of TSH in the implantation process. For that reason we can expected reproduction
disturbances in case of thyroid disorders. In hypothyroidism we can expected decrease of serum
estradiol, SHBG, increase of prolactin and androstenedione as well as impaired GnRH secretion
what cause of menstrual irregularities and anovulation. The I-thyroxin is the first choice therapy
and very successful. Study on the prevalence of subfertility in women with hyperthyroidism are
limited most are uncontrolled, retrospective and small size. The prevalence of primary or second-
ary infertility associated with hyperthyroidism has been described to be 0,9-5,8%. In hyperthy-
roidism in first trimester of pregnancy PTU and | second trimester MHI therapy is recomended.
It is not contraindication to breast feeding in women treated with hypo —and hyperthyroidism.
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THYROID FUNCTION AND FERTILITY IN WOMEN

Abstract

Thyroid hormones, by affecting prolactin and sex hormone-binding globulin levels, as well as
oocyte maturation, significantly affect reproductive function in women. Subclinical or overt hypo-
thyroidism is most common, and hyperthyroidism is less common. Approximately 10% of wom-
en show immunological thyroid disorders with increased antibody levels. There is no conclusive
data that hyperthyroidism is accompanied by fertility disorders. Hypothyroidism in pregnancy is
a factor in its risk, as therapy in the first trimester is proposed propylthiouracil, while thiamazole
is recommended in the second and third trimesters due to its hepatotoxic effects. Breastfeeding
should take place immediately after taking the drugs and 3 hours before the next feeding. Hypo-
thyroidism is accompanied by abnormalities in monthly bleeding and ovulation and is the most
common cause of fertility and pregnancy disorders, especially when accompanied by elevated
levels of anti-TPO antibodies. Medications used to treat hypothyroidism are not contraindicated
for breastfeeding during pregnancy, and screening tests in the form of TSH, FT4 and anti-TPO de-
termination are recommended for women planning pregnancy and who are pregnant.

Key words: thyroid, fertlility, pregnancy, hyperthyroidism, hypothyroidism

Introduction

Thyroid hormones are essentials for proper development and differentiation of all cells of the
human body also effect the female reproductive organ. Directly affecting the ovary and endome-
trium during the luteal phase as well as the trophoblast and placenta via the TH receptors (TRs):
TRal, TRa2, and TRb1. (1, 2, 3)

In combination with FSH, trijodothyronine enhances granulose cell proliferation and inhibits
granulose cell apoptosis by the protein kinase B pathway. Leukemia inhibitory factor (LIF) is in-
volved in the embryo implantation process and expressed in the mid-secretory endometrium.
TSH significantly upregulates LIF expression in endometrial cell cultures, suggesting a potential
role of TSH in the implantation process. (1, 2, 3)

Thyroid hormones also by regulating the secretion of prolactin and probably kisspeptin,
which, in turn, affect pulsatile gonadotropin-releasing hormone secretion and hypothalamic-pi-
tuitary-gonadal axis function.

Also it was shown that thyroid hormones stimulating the synthesis of SHBG what have influ-
ence on free sex hormones levels (1, 2, 3)

For that reason we can expect that in women of reproductive age thyroid dysfunction and/
or autoimmunity have independently been associated with adverse fertility and pregnancy out-
comes, in the case of spontaneous conception or after assisted reproductive technology (ART).
(1,2,3)

How pregnancy affects thyroid function, estrogen stimulates the synthesis of thyroxine-bind-
ing globulin (TBG), which causes a decrease in free thyroxine (FT4) and free triiodothyronine
(FT3). In response, TSH secretion increases and FT4 and FT3 synthesis physiologically increas-
es, and the size of the thyroid gland increases. At the same time, it is important to remember
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the thyrotropic effect of BhCG. The concentration of hCG increases in the first trimester and
peaks around the 10th week of pregnancy. It can cause TSH suppression, which is sometimes
misinterpreted as hyperthyroidism. The thyrotropic effect of BhCG leads to pregnancy-related
transient thyrotoxicosis in only about 2% of patients. At the same time, the peripheral metab-
olism of thyroid hormones is altered to maintain homeostasis and ensure the proper supply
of maternal thyroid hormones to the fetus. When the availability of thyroxine decreases, the
activity of 5’-deiodinase type 2 in the placenta increases in order to maintain a sufficiently high
concentration of triiodothyronine in the placenta. In turn, 5’-deiodinase type 3, which converts
thyroxine to the inactive reverse of triiodothyronine and inactivates triiodothyronine, protects
against excess thyroxine. (1, 2, 3)

Hyperthyroidism and Fertility Disorders and Pregnancy

In hyperthyroidism, serum concentrations of sex hormone binding globulin (SHBG) and estra-
diol increase compared to pregnant women with normal thyroid function. This is associated with
increased conversion of androgens to estradiol and estrone and increased secretion of LH. This
is accompanied by an increased risk of miscarriage. It has been shown that lowered TSH in preg-
nant women is more often accompanied by elevated antibody levels compared to women with
lowered TSH who are not pregnant. (6) Menstrual cycle abnormalities in women with hyperthy-
roidism occur in 65% compared to 17% of the healthy population. (7) Hypomenorrhea, polyme-
norrhea, oligomenorrhea and hypermenorrhea are the most common menstrual abnormalities.
Endometrial biopsy results indicate that most women with hyperthyroidism maintain ovulatory
cycles. (8) In women with hyperthyroidism in pregnancy, we can expect a number of complica-
tions like Preeclampsia: OR 1. 78, Preterm birth: OR 1. 81 and Intensive care unit admission OR 2.
08 Superimposed preeclampsia OR 3. 64 (1, 2, 3)

How to diagnose hyperthyroidism in pregnancy? Taking into account the previously described
changes in TSH under the influence of HCG in the first trimester, the diagnosis of hyperthyroidism
should include the determination of FT4 and FT3 levels, because only elevated levels of these
hormones with low TSH are the basis for initiating therapy for hyperthyroidism. Due to the pas-
sage of antithyroid drugs through the placenta, subclinical hyperthyroidism is not an indication
for pharmacotherapy in pregnancy, as the risks of antithyroid drugs outweigh the benefits. To
determine the etiology of hyperthyroidism, it is recommended to measure the level of antibodies
to the receptor for TSH (TRADb). Determination of antibody levels is also recommended in cases
of fetal tachycardia or the presence of goiter. The finding of more than fivefold elevation of TRAb
levels is associated with the risk of fetal or neonatal hyperthyroidism (1, 2).

The most common cause of hyperthyroidism in pregnancy is Graves-Basedow disease. The
differential diagnosis should include gestational thyrotoxicosis, gestational trophoblastic disease,
subacute thyroiditis and excess exogenous thyroid hormones. Rare causes include ovarian goiter
and secondary hyperthyroidism due to a pituitary tumor.

Treatment of hyperthyroidism in pregnancy is based solely on pharmacotherapy excluding the
“block and replace” method. Radioiodine treatment is absolutely contraindicated. In the first
trimester, propylthiouracil (PTU) is used. Due to the hepatotoxic effects of PTU, treatment in the
second and third trimesters is continued with thiamazole. The therapeutic goal is to maintain FT4

<<<LL< 14




INFERTILITY 35+

and FT3 levels in the upper range of reference values. Initially, it is recommended to monitor ther-

apy every 2 weeks, and after reaching euthyroidism every 2-4 weeks. During PTU treatment, liver
enzymes and white blood cell counts should be monitored. lodine prophylaxis is not contraindi-
cated in hyperthyroidism in pregnant women At a dose of methimazole < 20 mg/day and PTU <
300 mg/day, breastfeeding is not contraindicated. The drugs should be administered immediately
after feeding, with an interval of 3 hours before the next feeding. (1, 2)

Hypothyroidism and Fertility Disorders and Pregnancy

Hypothyroidism is accompanied by an increased risk of fertility disorders and complications
during pregnancy (1, 2, 9). These are a consequence of hormonal changes in the form of a de-
crease in metabolic clearance of androstenedione and estrone and changes in SHBG levels lead-
ing to a decrease in testosterone and estradiol, with an increase in the free fraction of these
hormones. The stimulatory effect of LH on TRH secretion and an increase in prolactin levels have
also been shown in hypothyroidism. Elevated prolactin levels lead to ovulation disorders, corpus
luteum insufficiency with low progesterone secretion in the luteal phase of the cycle. (1, 2, 3).
Menstrual cycle disorders occur in 25-60% of women with hypothyroidism in relation to 10% of
the healthy population, the most common is oligomenorrhea. There is no clear opinion on sub-
clinical hypothyroidism vs. fertility disorders, which is partly related to the different TSH cutoff
values and the lack of prospective studies. A retrospective study in Denmark involving 11, 254
women showed an increase in fertility disorders in subclinical hypothyroidism diagnosed at TSH
levels below 3. 7 mIU/ml (10).

Analyzing the results of many papers, it is suggested that a TSH value below 4. 0 mIU/I may be
a risk factor for fertility disorders. (1, 2) A very important factor that disrupts fertility is autoim-
mune thyroid disorders which occur in about 10% of women. Many studies have shown that the
presence of antibodies in euthyroid women was associated with fertility disorders. (1, 2)Elevated
levels of anti-TPO antibodies are considered the most sensitive test for evaluating autoimmune
disorders, it should be mentioned the presence of autoimmune thyroid disorders is a risk factor
for miscarriages and premature births as well as in pregnancies achieved by ART. (1, 2). Overt
hypothyroidism in pregnancy is diagnosed with TSH values above 2. 5 mIU/ml and decreased
FT4 or TSH above 10. 0 mIU/ml regardless of FT4 values. In contrast, subclinical hypothyroidism
is diagnosed with TSH values of 2. 5—10. 0 mIU/ml and normal FT4 levels. For women planning
pregnancy, it is suggested to obtain TSH values below 2. 5 mIU/ml, preferably around 1. 0 mIU/
ml. In order to achieve a TSH level of 2. 0-2. 5 mIU/ml, it is advisable to administer I-thyroxine,
especially if an elevated titer of anti-TPO antibodies is found. Once pregnancy is achieved, the
dose of I-thyroxine should be increased by 30-50%. TSH level at this time should be checked every
4 weeks. After delivery return to the starting dose and check TSH every 4-6 weeks. The use of
L-tyroxine is not a contraindication to breastfeeding. (1, 2)

In summary, in a woman who is planning pregnancy or is pregnant to assess thyroid function,
TSH, FT4 and FT3 determination should be performed, if hypothyroidism is shown, anti TPO anti-
body level should be determined, and in case of hyperthyroidism TRAb. In case of hyperthyroid-
ism and pregnancy, you can use drugs according to the recommendations discussed above, in
case of hypothyroidism there is no contraindication to the use of drugs during pregnancy.
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MIFEPRISTONE:
THE GEORGIAN EXPERIENCE

In October, 1981 when the consulting endocrinologist of the phar-
maceutical company Roussel-Uclaf Dr Etienne-Emile Baulieu, together
with the gynecologist from Geneva Dr Walter Herman carried out the
first clinical trials of the compound N 38486 or RU-486, synthesized in
the same company by chemist Georges Teutsch and indicated for med-
ical abortion, of course he did realized the level of his breakthrough,
but as the matter, of fact the new possibilities of the medicine were

revealed during the next years.

< But before recognition of those possibilities, from the first days of

Etienne-Emile Baulieu  creation of the preparation, it has an unequal combat for many years,
which continues until now and an active participants of which, on the
mifepristone’s side, are the Zhordania Institute and myself.

Despite the fact, that more, than 10 000 French women had used mifepristone together
with prostaglandin for pregnancy termination by 1987 and the preparation officially was reg-
istered in France on 23, September, 1988, on background of antiabortion protest, by decision
of the owner of 54, 5 % of shares of Russel-Uclaf, the Hoechst company, mifepristone or the
“Abortion pill”, as it was undeservedly called by that period of time, the compound was with-
drawn from distribution. But the French government, and especially the Minister of Health
Cloude Evin had forced the company to return the medicine to French women. Their verdict

was the following:
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“I could not permit the abortion debate to deprive women of a product that represents med-

ical progress. From the moment Government’s approval for the drug was granted, RU-486 be-
come moral property of women, not just the property of a drug company”. Following use by
34 000 women in France from April, 1988 to February, 1990, of mifepristone distributed free of
charge, Roussel-Uclaf began selling Mifegyne (mifepristone) to hospitals in France in February,
1990, at a price (negotiated with the French government) of $ 48 per 600 mg dose.

Mifegyne was subsequently approved in Great Britain on July 1, 1991, and in Sweden in Sep-
tember, 1992, but until his retirement in late April, 1994, Hoechst AG chairman Wolfgang Hilger,
a devout Roman Catholic, blocked any further expansion in availability. On May 16, 1994, Rous-
sel-Uclaf announced, that it was donating without remuneration all rights for medical uses of
mifepristone in the U. S. to the Population Council, which subsequently licensed mifepristone to
Danco Laboratories, a new single product company immune to antiabortion boycotts, which won
FDA approval as Mifeprex on September 28, 2000.

On April 8, 1997, after buying the remaining 43, 5% of Russel-Uclaf stock in early 1997, Hoechst
AG (S 30 million annual revenue) announced the end of its manufacture and sale of Mifegyne ($
3. 44 million annual revenue) and the transfer of all rights for medical uses of mifepristone out-
side of the U. S. to Exelgyn S. A. a new single product company immune to antiabortion boycots,
which’s CEO, was former Roussel-Uclaf CEO Edouard Sakis. In 1999, Exelgyn won approval of Mif-
egyne in 11 additional countries and in 28 more countries over the following decade.

Roussel-Uclaf ‘ Hoechst

Mifepristone Approval
1988 1999 2000 2002 2003
China Austria Norway Azerbaijan Estonia
France Belgium Russia Belarus
Denmark Taiwan 2004
1991 Finland Tunisia India Guyana
UK Germany Ukraine Latvia Moldova
Greece us Uzbekistan
1992 Israel Vietnam 2005
Sweden Luxembourg 2001 Albania
Netherlands New Zealand Hungary
Spain South Africa Mongolia
Switzerland
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Unrighteous nicknaming of mifepristone as “Abortion pill”, was proved by following years,
when it was found out, that the compound can not only terminate pregnancy, but it is able to

do anything not needing progesterone or when it’s regulated decrease is needed. Mifepristone
exercises this unique way — by temporary “occupying” of progesterone receptors and it do not
influence the hormone’s secretion.

Mechanism of Mifepristone’s action

Progesterone

Mifepristone

AA

Progesterone receptor

Cell membranac

The last 30 years have demonstrated, that mifepristone can be successfully used for oral con-
traception, as well as for treatment of myomas, endometriosis, depression, glaucomas, meninge-
omas, breast, ovarian and prostate cancers and Coushing Syndrome.

The effectiveness of mifepristone in HIV treatment complex was found out not long ago.

HIV and Mifepristone
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Alongside with everything said, we’ve revealed the mifepristone’s efficacy not only for Il and
Il trimester pregnancy termination (by medical indication), but for painkilling before and during
physiologic labor by it’s fantastic ability of cervical maturation.

I’'ve been involved in the struggle for “rights” of mifepristone and it’s introduction into practice
since 1982, when | used to live in Soviet Capital Moscow. It was period of inquisition for repro-
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ductology and contraception. Despite of it, I've managed to carry out the first in Soviet history

vacuum aspiration procedure for abortion in 1981 and used smuggled mifepristone for the first
medical abortion in 1984.

I’'ve done the same for Georgia in 1985, when | was transferred to live and work there as a
General Director of Zhordania Institute of Human Reproduction, the oldest establishment of this
type in the World.

It was very difficult and even dangerous period for the person of my profession, since it was to
time of rage of powerful mafia of “abortion makers”, the combat against which can be compared
with struggle against Latin American drug makers.

As you see, I've survived, as well as the Zhordania Institute. Anyway, in Georgia (with popu-
lation 5 million), where 300 000 abortions (on 100 000 labors) where carried out annually and
the contraception index was 0%, now we’ve only 15 000 registered abortions and the prevalence
modern contraception exceeded 60% (the biggest and quickest “jump” in the history of contra-
ception).

Of Course mifepristone has occupied it’s deserved position in the process above and it is
de-facto used in Georgia since 1988. The official registration was carried out in 2002.

Abortion and Contraception in Georgia
300000 ~ 100%
270000 ~ 90%
240000 80%
210000 = 70%
180000 ~ 60%
150000 ~ 50%
120000 =~ 40%
90000 = 30%
60000  20%
30000 ~ 10%

1985 1990 1995 2000 2005 2010

<<LLL<L 28




INFERTILITY 35+

Medical abortion at 57 to 63 days’ gestation
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For the period up to now mifepristone has been used by more than 80 000 patients for
different purposes. This figure is colossal for the small country like Georgia. It is worth to
note, that Georgia belongs to the very small number of countries, where the compound is
officially recommended not only for | trimester abortion, but for Il and Ill trimester preg-
nancy termination (for medical indications), as well as for monitoring of physiological labor
(cervical maturation), intrauterine surgery, contraception, treatment of myomas and endo-
metriosis.

Needless to say, that | do not intend and also it’s beyond my abilities to surprise anybody from
this audience by the results of basic science investigations on mifepristone, in spite of the fact,
that we, as the acting WHO Collaborating Centre, have carried out 10 multicenter, randomized,
double-blind studies under the WHO auspices and the results —were published in the impact-fac-
tor journals like Lancet, BJOG, Acta Medica Scandinavica etc.

The reason of my communication is: 1) To exchange our experience on mifepristone; 2) To
prove, that mifepristone is the new era in turbulently developing reproductology.

I'll not disturb you by details of our investigations and I'll demonstrate the practical conclu-

sions only.

Mifepristone for | Trimester Abortion

1) 600 mg of mifepristone is not needed for termination of pregnancy up to 12 weeks. It is ab-
solutely enough 200-400 mg of mifepristone + 800 mg misoprostol (better, vaginally). The prepa-
ration dose increases by pregnancy duration;

2) The efficacy of mifepristone + misoprostol procedure for | trimester pregnancy termination
is almost 98% (higher than traditional abortion and vacuum — aspiration procedure);

3) The B-chorionic gonadotropin concentration comes back to non-pregnant norm not later,
than 28 days after medical abortion. This test should be routine to avoid “trophoblastic” nuisanc-
es and the necessity of diagnostic biopsy.
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Secretion of B-Choriogonine after First Trimester Medical Abortion
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Mifepristone for Il Trimester Abortion

1) The efficacy of mifepristone for Il trimester pregnancy termination for medical reasons in
combination with misoprostol reaches 92%. This figure is considerably higher, than many other
already existing medical methods. The frequency of complications and side effects is minimal;

The Role of Mifepristone in Medical Abortion
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2) The mifepristone dose up to 400 mg + 800 mg misoprostol (vaginal) is absolutely enough
for up to 20-22 week pregnancy termination and the compounds effectiveness increases (the
dose-decreases) parallel to the duration of pregnancy.

The Sensitiviness to Mifepristone by Duration of Pregnancy
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Mifepristone for Ill Trimester Abortion

Mifepristone is optimal for Ill trimester pregnancy termination for medical indications (prolonged
pregnancy, fetus deformity, miscarriage), because the procedure is minimally invasive. In overwhelm-
ing majority of cases | tablet (200 mg) of the compound is needed (no prostaglandin is needed).

Mifepristone for Physiological Labour
1) Since mifepristone seems to be the best
for cervical maturation, both in pregnant and
non-pregnant women, the preparation is indi-
cated for prophylaxis of cervical damage and
effective painkilling during physiologic labor.

The mifepristone minimal dose (200 mg) is
enough for painkilling not only in multiparous,
but primiparous as well;

2) Mifepristone is good not only for preg-

nant, but also for non-pregnant cervical matu-

ration before intrauterine surgical operations. Labour without Pain

Mifepristone for Contraception

1) Both independent Zhordania Institute and WHO studies demonstrated mifepristone’s excel-
lent efficacy for postcoital contraception, which reaches 100 %. 10 mg of the compound is enough
for mentioned contraceptive efficacy during 150 hours after the intercourse;

Mifepristone for Emergency Contraception

150 Woman
50 Woman 50 Woman 50 Woman
Mifepristone 10 mg Mifepristone 50 mg Mifepristone 200 mg
100%

2) Due to the mechanism of action of mifepristone, it is certain, the compound’s very small
doses (0. 5-1 mg) can be good for creation of the new monophasic and multiphasic contraception.

Mifepristone for treatment of myomas

Since mifepristone is antiprogesterone, the interpretation of the mechanism of it’s action for
treatment of myomas is the subject practical and theoretical debates. Our clinical randomizations
demonstrated, that mifepristone is effective for treatment of progesterone-dependent leiomyomas.
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09bs, MHmd doxlx3mobEmbol &3030masdsynhgdgmo gx333d@0 Bobomemagoy ddmodnsmy-
70d0 gob3nMmmodgdnmons dgbsgmomols Bhm3nm Bydmgddgegdsbmsb Ladznmmbbmb ygmol
dmadhoxgdnl d5dobnbdom, Moz HomImoagbl dobn LLAAmdnshm sbNsblxdgdal 3Mmen-
mad&n3nl ndbnd3zbxemm3s63L Bog@mMMUL. 33emg30L domomaen sli33bs 30 gobmazo namm
aanmosmyMmo: dnazxdmab@mbo Homdmoggbl 1360d365cmm3563L gabgMmana 876s9Manl o
Lognfmo dobo dgbfazme Mgdmmeyd@mmmagnado omomm godmygbidol dobboom.
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AVI| TSAFRIR mD
IVF unit, Shaare Zedek Medical Center

Faculty of Medicine, Hebrew University, Jerusalem

PLANNED OOCYTE CRYOPRESERVATION:
CLINICAL AND PSYCHOSOCIAL ASPECTS

With the introduction of the vitrification technique in IVF laboratories, oocyte cryopreserva-
tion has become an effective method for preserving oocytes for future use, particularly at ad-
vanced reproductive age. This procedure offers women the opportunity to enhance their chances
of conception by utilizing their own oocytes when such an outcome would otherwise be rare or
impossible. Despite the growing popularity of planned oocyte cryopreservation (POC), its utiliza-
tion rates remain relatively low, resulting in limited data on outcomes. In this presentation, | will
provide an updated summary of the available data on POC outcomes. This comprehensive anal-
ysis aims to improve the prediction of live-birth success rates associated with this procedure and
enable more precise consultations for women considering POC by offering a better understanding
of available alternatives.
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MMGBOS&NOL 33330 IMO 3MNOMIMBLIM3SBNOY:
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IVE ansdmfo@mmngddo 30@Mmogznzaznol &gdbnizol sbgmaznom 333Mmabyxmanls 3Mom-
3mbLgMm3a300 gobs 330MEbXMIgd0L 3MbLyM35300L gB33dEIM0 dgomen doomon Lodmads-
3mm godmygbydnlbim3anl, goblosnomydoo dmaznsbxdnom Madmmendaonm sbszdo. gl 3Mm-
3aenMms dgbadmademosl sdmg3l Jogol, gsbommb smmbymgdal dsblbgda bagyomsma
339M3bnxMygdal godmynbgdnm 85306, MmegLsi LB3sgzsmo sbgman dgggol dnmfaze
0330000 86 dgndmadgmon 0dbg0mes. mmin@ob ggadoymo 3MomzmbLgm3zssnol (POC) dbo-
Mo 3m3nmasmmonl doybgmazsce, dobn godmygbgdals bLobdnmg dgEsmMxdnm EdSMNY, M3
896530MmodgoL x0g3700L dgbmyEymao Mameyabmdno dmbsEgdgol. Hnbsdydsmy 3Maby-
6&o30580 Imagsfznm POC-ab dgegagdoal dgbsabgd shbgdyma dmbsggdgdnl gobsbmgdnm
dgxo0700L. dmExdmo 3md33madlbymo sbseobals AnBobons, gosndxmodgbmb o3 3hmEgenMs-
LD E¥393d0Mx0YMON 3MEBamMO baymzno ddmdnsmmdal HomBo@&godnl dsh33690madNl
3mabmbnmgody, 51737 Bobn BoBobos, Ludysmgds dabEgl Jomadl, MmAmgdnE gesbobome-
396 POC-U, gonsmmb ya3mm ByLbEn 3mblnm@ogos baemdobsfzemada sen@gmbs@onma Lody-
aMy0900L 1390 gosbhgdolb dgmozstgydoo.
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OVARIAN TISSUE CRYOPRESERVATION
FOR ONCO GYNAECOLOGICAL PATIENTS

Ovarian Tissue Freezing: Is that an Emerging Option for Fertility Preservation?

Ovarian tissue freezing (cryopreservation) has an important place among fertility preservation
methods. In patients who need to start gonadotoxic treatments without delay, there is often no
time required for ovulation induction, oocyte retrieval, oocyte or embryo freezing. Similarly, ovu-
lation induction cannot be an alternative in prepubertal girls.

Additionally, ovarian tissue freezing is a good alternative to preserve fertility in blood diseases
such as sickle cell anemia, thalassemia major, aplastic anemia requiring bone marrow transplan-
tation, in immune system diseases such as SLE and rheumatoid arthritis that do not respond to
immunosuppressive treatment, in premature ovarian failure cases such as Turner syndrome, and
in benign ovarian diseases that require surgery such as endometriosis.

It is necessary to work in accordance with a special protocol in order for the ovarian tissue
to be successfully frozen and to function with a successful transplantation after thawing. The
reliability of the technique has increased, especially with the successful freezing of the ovarian
tissue with the vitrification method. Transplantation of ovarian tissue in sufficiently large num-
bers are still not performed. The most important reason for this is that the procedure requires
serious experience and clinical experience. In the results obtained from the ovarian tissues that
were frozen and thawed since the beginning of the 2000s, it was observed that the vitality rate
was very high and that it fulfilled its functions in the body after transplantation. In the first study
conducted on humans, frozen and stored ovarian tissue particles were thawed under appropriate
conditions and placed into the peritoneal pocket created in the fossa ovarian by laparoscopic
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method. Follicle development, estrogen and subsequently progesterone increase were detected
with gonadotropin stimulation about 15 weeks after the operation. Hormonal activity in this first
case continued for about 10 months.

Any condition that threatens the ovarian reserve and reduces the chances of future fertili-
ty may be an indication for ovarian tissue freezing. In addition, it can be preferred over other
fertility preservation methods due to its advantages such as not causing any delay in cancer
treatments, being used in prepubertal cases, not requiring a partner, enabling the preservation
of many primordial follicles without the need for ovarian stimulation, and restoring endocrine
functions.

Vitrification is a method to minimize cell damage due to ice crystal formation by extremely
rapid cooling using a high concentration of cryoprotectant. The survival rate obtained from ovar-
ian tissues after thawing is over 90%, and more than 140 live births were specified after ovarian
tissue transplantation in the reports mentioned since 2004. Compared with fresh ovarian tissue,
vitrified ovarian tissue has a better effect on ovarian function and follicular development

In conclusion, ovarian tissue freezing has taken a very important place in preserving fertility,
especially in oncological patients. Particularly during the removal of tissues, performing the pro-
cedure very carefully, taking the right tissues, thoroughly cleaning the tissue cortices to be frozen
and cutting them in the right proportions and storing in special vials without any damage will
increase the success of transplantation.

LS33IMBBOL JLMI3OTNOL SMOMIMBLAM3SBNS
MB63MaNB63I3MINMA3NIMAO 35BN036SIOGNLAI3NOL

Lo339MEboL Jum3znmabl goynb3zs: HoMAmaagbl 0y oMy ab 330emMLEMOOL HbSMAL 37-
60MAN6g00L sboem LodNomgdsL?

ba33aMmiEbol Jum3zomal goynbasl (3MomimbLgM3sEns) 3b6nd36gemm3560 sgnmo 38300
d30mmbbmonl nbsfmals dgbsmhAnbgdal dgomegdl dmMabl. 3530967000, MmAmMIdLLE gus-
Fofmgoso gmbasmE&mdboyma 33nMmbsmmonl onym3b3dmns sfygods, bdnms st Mhjds
Lognfm mm Mm3xmsgoal 0bndgoabozol, mmiaodob smadobo3zol, mmeo@ol ob gddmom-
60b goynb30LmM30UL. 31737, M3PMSENOL LSNTYMOENS 3 HoMAMoalbl sSeMEMbsEN3sL 3MY-
3109MEIGmM0 sLsznl gmgmbgddo.

8oMy 530by, by333MEbol Jum3zomab goynb3zs HomImsaqbl 3oMma Lodnsmgosl d3nmmb-
bmodalb Pbsmal dgbobomhybadmaoc Lolbmob 8s35]x0700L eMmml, MmagmmMogss badgmmo-
LgoMxMgEm3560 567800, NOMBLYT0Y, S3MSLEN3INM0 863005, MmMAgmoa bagnMmmgdl d3emals
&3060L &MObL3MSBbESENSL, 013Y6M0 LoLEJINL B335 70700L MmL, Mmammaiss Lobdg-
1Mo Hoogmo dganyMs (SLE) o My3ds@moeymo sthonmo@o, Mmdmgdog s Myognmhgdyb
0316mULn3Mmabonam 33nMboemmodsty, Lo33zamiEbol BosMmgzn P3dsmobmdol dxdmb3g3xddo,
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Mmoo, 9bcemdg@&mombo, MmAmgdog bagomydl Jomyhaonm Asmgzsb.

0d0bom30l, MmA Lyzzghbol Jum3zomo HomdsBGadom gonyobmb s goanmmodol dgdga
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semmo 3mmEmimeolb dobgeznm. &g3bn30L bLobmmods goblsnomiadoom gonbams Ly33g-
hgbob Jbm3zomol 30&Moxrn3sE00L dgomeoom Homds@gdonmo goynb3nl d30a. XaM 300093
o AoGomadynms Ly33xMmEbol Jum3zomolb Ly3dsmobo oo MomEybmdnm gosbymass.
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M3 s 0l SLMYMIdS Md30L BNBJEN7OL MMagsbnbBAdn BMIBL3MIbE SN0l dgdcga.

ba339MEboL Jum3zomal goynb3znl A3367900L HomBmoagbl bgdnbdngfma 3scmmmanymo
degmdsmgmos, Mmdgmog boxzmobgl ngdbal byzzgmbol MabyMm3l s v3370070L Lodmas-
3mme d30mmULBmMONL Yboml. gomes sdnbs, dob dgndamgds dngbogml y3nMmo@gbmds d3n-
anmbBbMONL PBsMal gbsMANBIdNL L3S 3300MEIdMSL dgsmgdno dolin P30Mme@almodgdals
899m, 3585MNMS, 3 BxMbgds 300mL 33MbsMmMdY, 3odmnygbgds 3Mx3ndahEs@nm d0-
063737000, s LogoMmmgol 3smEbamMmab, dMszsma 3nM3gman 3menninmal dxbsmhnby-
00l dgbodamgdammosl byzzgmiebol bLE0TYmsEnol gomadg, s JbmimMnbymo B1bIE0xd0L
smEaybe.

30¢M03035300 Homdmacggbl dgomel, Mmdmal Ladysmgdomsi dnbndndsdgg dinMm-
305 130009Mbs LMsx30 go303700L godm Homdmgabomo ynbymab 3MobGosmgdno godm-
0301m0 nxMyeolb stnsblds, Mmdjzmois 0ygbgydl 3momeasde30L domam 3mbElab@&mMognsb.
gommmmonl 97083 Lo339MEbol Jum30mydnEsb domgdymo gosmhybols oh3xbg0 M0
90%-b7 83&0s, bmenm 2004 Hamosb go3gmgdmo dmblgbgdgdol dobywsznm, byzzamibol
Jum3zomoabl &MmsbL3msbEognnl dg0ga coxznjbnfms 140-Bg @0 ddmodnsmds 3mEbama
boymazznm. Lo339MEbob donynbos Jum3znmmsb dgsmadnm goyobymoao Jumsnama n3309L go-
3emM9bsL sbgbL Ly3zgMEbol BNBIENSLS S BMmMAN3NMal 3ob3z0sMYdSBY.
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EKA KVIRKVELIA

Resident of Reproductology
Zhordania — Khomasuridze Institute of Reproductology

A REVIEW OF ESHRE AND
ESMO PROTOCOLS FOR FERTILITY
PRESERVATION IN ONCOLOGY PATIENTS

Introduction

Some treatments for malignancy, medical disorders, or gender affirmation can permanently
impair reproductive function. Gonadotoxic treatments include chemotherapy, radiation, and sur-
gical resection (for treatment of disease or gender affirmation surgery). However, with appropri-
ate pretreatment planning and intervention, biological parenthood is possible [1].

ESHRE guideline female fertility Preservation

The field of fertility preservation (FP) has grown hugely in the last two decades, driven by the
increasing recognition of the importance of potential loss of fertility as a very important effect of
the treatment of cancer and other serious diseases, and the development of the enabling tech-
nologies of oocyte vitrification and ovarian tissue cryopreservation for subsequent autografting.
This has led to the widespread, though uneven, provision of FP for many women and young girls.
The very rapid development of this field in clinical practice, yet with limited data on outcomes,
has led to the need for the evaluation of the underpinning evidence and the development of
guidelines to assist practitioners in its safe and effective implementation.

The guideline focuses on FP options for four populations: (i) post pubertal women diagnosed
with cancer undergoing gonadotoxic treatments; (ii) post pubertal women with benign diseases
undergoing gonadotoxic treatments or with conditions associated with premature loss of fertil-
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ity, e.g. Turner syndrome; (iii) transgender men (assigned female at birth); and (iv) women con-
sidering oocyte cryopreservation for age-related fertility loss. In all these four populations, the
guideline also provides recommendations regarding patient selection to ensure safe and effective
care, including during future pregnancy. While it is recognized that this does not comprehensively
include all those requiring FP (notably men, prepubertal girls and boys and transgender women),
it was decided to limit the scope to focus primarily on adult women [2].

Fertility preservation and post-treatment pregnancies in post-pubertal cancer patients: ESMO
Clinical Practice Guidelines

This ESMO Clinical Practice Guideline provides recommendations for fertility preservation
strategies in post-pubertal cancer patients, including those with hereditary cancer syndromes. It
covers the management of post-treatment pregnancies in cancer survivors, including those with
hereditary cancer syndromes. Management flowcharts for fertility preservation strategies are
also provided. Recommendations were compiled by the authors based on available scientific data
and the authors’ collective expert opinion [3].

References
1. Fertility and reproductive hormone preservation: overview of care prior to gonadotoxic
therapy or surgery
2. ESHRE guideline female fertility Preservation
3. Fertility preservation and post-treatment pregnancies in post-pubertal cancer patients:
ESMO Clinical Practice Guidelines

MB3MIMMABNIMNO 358036&IJ06NL
BIMSONMMNL JI6SMAIVBIONL ESHRE/ESMO
050 SNBIO6NL BSBHNMN3S

djLozammo

My3hmeeydionmo B3nbdgns dgbsdmms Lodnsdme snmm3al LBb3sELLBIS o835 ]-
00b, 3gbgMmal sa3nM3sEnnls 001 300mbL A3nMbsenmdol Mbby.

dmbsm@mglbonma 33Mbsemmods AmnEsa3L JndommgMmadnsls, MansEnnm cgmmadnsls s
Jofmnmaonm Mbgd070L (©883500710700L A3nMmbagnmodnl 86 ggbgmal saznmasinnbom3als).
019039, dgLLds3nbo Hnbslfamo BmABaIdNL EEIaa30mMds s NbEIM376300m, domemaon-
1Mo ddmdmos dgbadamgdgmos [1].

ESHRE-b gonamanbo — Jogmol a39mEnonmonl 3Mabgm3sEns
omem 2 93500l 356dognbg 3603369cmm3bs gonboms Bahm&Gommodal 3MgbgMm3sinals
bazghm, MHMAIMBLSE PBOMM SFBYOMYML ool 300MLS S LB3S EV935g0700L A3nmMbsgmm-
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000 godmf3gnmo baymaxzngmgdol 3mEgbgoMmo a3oMa3s s s1737 MmEnBJdnl 30@&mMnxy0-

39600L s Mm33Mmoymo Jumzomol 3hom3mabym3sgool G&adbmmmanol goblznmomgds dgo-
©amaon s3@mMEmMIbL3MbESE00LMZ0L. 3356 M350 Joamabs s gmagmbsbm3als gsdmnfzns
BME&ommonl 3Mhybym3sgnnls dgbadmgdmmodgdals Bomome, ogMmad sMamsbodmo go3-
MEgmMIds. donbyszse dgonmeidals 3odmbozsmby mododommgdnma dmbszydgdals, 3ano-
6039M 3Mod@n3sdn gb d0dsMmxds domnsb LHmoRs© gobznmomesy, LEmMge 8356 godm-
09300 3onEmMonbol gobznmamadalonzol shbgdymo Lobm & 303309mMYdg00L dgaBasLd,
mmdgmog 87507865 30m0bogobEgool sbnbEoMadabs s YLsxrmMom s JBIIGMO n03eMmyd]-
6&ognobomsnb.

0s00msnbdo BgME0mMmdalL 3MgBaMm3s300L Ladysmadgdn 3MIMLnMegds dJ8gmad mob
3m3ymoEnsty: (i) 3mbE3NdaMEPMO sbd30L Joamgdo 30dML Ensgbmbnm, Mmdmydni gmbo-
om@mgjbonm 939Mbsemmdsl gonsb; (i) 3mbEG3ndaMENMO Jomadon, 39000mMm 307100560 30-
0mb endgbmBom, MmAmMadnE gmbscem@mijbonma cgmadnno 839MBbsem0oyb 86 BgmEnmMm-
00b BodEMI3 39ME33LSL sbmEnMgdmMo dagmadsmamogonm sMnsb Homdmeaggbombo,
998.: Bgmbgmol LobMmmado; (iii) BMobLagbgMo 35353700 (dommmmannMmo Jomadon) s
(iv) Joemgdn, MmdmgdnE sbe3csb y393dnMmxdnmMmn BgmEnmMmmdal y3sMag30L godm mmao-
&200L 3Mmom3myBgMm35305L gobnbomy3zgb. Bydmo bablgbgd mombnizg 3m3nmaognsdo gonco-
aonbo sb7397 839030l MY3MA7bLENIdL 353036E700L dgMmhg30bom3al, Nbsxsmonbm o
28333 M0 dm3mob YBM633mLsymBs, dgoblsnomadoom dmdszseo mmbymmdals 3gMo-
meodn. Bbmodnmons, Mmd gb gonmsnbo LymymBomse s dmoEs3L 03 3m3Ymsgonls be-
Do, 30L53 1737 gLogaMmyds gMEG&nmMmMdNL 3MaBIM3530s (896LEINNMION F3T 3353700,
3M33509ME 5@ 8MmambgoLs/d0ggdl s GMoblggbgm Jomgol), Mowasb dol 3oMgmgddn
Bm3yLbo s30fMm3s s doMmomss BMsbmm Jomgdbg dmbs 3mby&mommgds(2].

ESMO-Ub 3am0b03nMo 3Maj&n30L gonmonbo

ESMO-Ub 3emnbognmo 3Mad&o3ol gonemsnbo g3oH300lb My3madxbosingol BamE&Gommodal
3MgbgMm3s300L LGMOEI30700L dgbobgd — 3mLEG3YOIMESE 300mL Jmby 3530967080, Mm-
dgmo@g obg3g dmoEasl 3783300MaMdN 300ML LobMmAldL. OL sby3g VM3l A3yMbsemm-
00l 898camad 0569x 036 L o 300MLESL gob3MbIdYM 3533076370d0. 1737 AmHmEaxdYMONY
boymazngmgdal dgbomhnbgdal LEMSGI30700L domm30lL LJgds. MY3mMdgbsgngyda S3E@Mm-
M90ds dgoanbal bgedobofh3zomad dgebogmnem dmbsgdgdls s s3&mMms 3mmad@&onmo
273L39ME0Bob slizzbal boxzydzgmbg [3].
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ELENE MARIAMIDZE mD

Todua clinic Department of Oncology and hematology

FERTILITY PRESERVATION IN

BREAST CANCER PATIENTS —

ESMO GUIDLINE AND NEW FINDINGS —
ONCOLOGIST’S PERSPECTIVE

In recent years breast cancer survivorship has been an emerging issue in medicine, with grow-
ing concerns for safety and feasibility of following up with patients’ pre-cancer-diagnosis family
plan.

In premenopausal women, one of the most important aspects to be considered after treat-
ments for breast cancer includes the possibility to complete family plans.

Although fertility preservation guidelines exist, from the global surveys we know that 40-50%
of practicing oncologists from LMICs (Low and middle income country) do not consult fertility
guidelines in their daily practice. This coupled with myths and stereotypes of cancer recurrence
increase with fertility preservation strategy creates a huge burden for cancer patients.

ESMO Fertility preservation and post-treatment pregnancies in post-pubertal cancer patients’
guideline provides recommendations for fertility preservation strategies in post-pubertal cancer
patients, including those with hereditary cancer syndromes and high-risk groups.

The aim of current work will be to increase awareness and answer to hot topics from fertility
preservation strategies — from oncologist’s perspective. Two last works of our teams and associ-
ates have been highlighted recently globally.

1. Positive trial — (A.Partridge et al) intermitting hormonal therapy in HR+ BC patients to achieve
pregnancy and the safety of this approach; 2. a Meta-analysis presented at ESMO breast and ESH-
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RE conference — “Safety of pregnancy after early breast cancer in young women with hormone

receptor-positive disease: a systematic review and meta-analysis .

Out of 7,796 unique records identified, after applying all the inclusion and exclusions criteria,
8 studies were eligible to be included in the final analysis. A total of 3,805 patients with hormone
receptor-positive breast cancer were included in this analysis, of whom 1,285 had a pregnancy
after treatments.

6 studies (n=3,504 patients) reported results of OS: patients with a pregnancy after hormone
receptor-positive breast cancer had better OS than those without a pregnancy (HR 0.46, 95% ClI
0.27-0.77, p<0.05 Pregnancy after breast cancer is safe both for the mother and the fetus. In the
3 studies (n=987 patients) reporting results of DFS, no difference was observed between patients
with or without a subsequent pregnancy (HR 0.96, 95% CI 0.75 — 1.24, p=0.781).

Our results strengthen the evidence that having a pregnancy in women with prior history of
hormone receptor-positive breast cancer is safe both in terms of DFS and OS. Having a pregnancy
earlier after breast cancer treatments seems to be safer, while no differences between pregnant
and non-pregnant cohort resulted if a pregnancy occurs later after breast cancer healing.

VIMSENTMMONL 8I65MAITBIOS

dJddaLb 30oML adMBI 356036&30648() —

ESMO 350@QMMH060 @S5 S65M() aMBS5BI3I6N —
MB3MIMM3OL BIX3S

omenm Hangddo 300mb dJmby 353096@700L goomhxbosmoslicnsb ghoo sj&yosmymo
Laznbos Logmbamob bafmobbo s 353076@700LM30L 300ML ENSabMBOAE]) ogI300MN
m)sbnmo 3bmzmgdol s 330emmbLBbmdnl smeagbol 39ML3gd&03300.

3Mg076m3snByM Jomgddn, dndnl 300mbL 33yMbsemmodal dgdcega gho-ghomn y3gmasby
360093630mm3560 Lyznobo A30MMLOEMOVY.

BIMEGHMmmMd0l dgbsmhnbgdol gonmsnbgdal shbgdmodol dngbgszsw, 39685 godmsn-
053939 3boeym, Mma gobznmamgdacn J33ybadal mbimemmagdal Abmemeo 40-50 % nygbgol
3J&0yMmo shbgdym ESMO (73Mmm3al LodgeoEgnbm mb3mmmanal bLsbmagsmgds) gonms-
06l ym3zgmeomonm 3Mmsd@&nizsadn. bLGgMamEG03700 V35700l Mggnen3znMmydol Malizby o
83900mMy06700L NaMIOIMYMBS YoMYMBNMNSE 50LdBJOS 35(3076EJOLS s oo bogmamb-
ool bamobbby.

ESMO 3gm@ommmodanl dgbsmhnbgdal s 33yMmbsemmdals d38ccgmdn 3g68dndmodanl gonco-
md060 3mLG-390xMEIMO SLd30L MBIMEMmanM 353056E 7080 g39dy3L MY3MAgbEsENJOL
BIMEGHmMmmMd0l 3565MA7N6700L PLoBMbM s JBITEGYIM LEMSEI3N]0B] 3306aEN3NM0 3MY-
0b3mBoEnal s dosmamo Malizob 303076E@700L d38mb3g35d0(.
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6-05 33(m)390 (n=3,504 353096@&08s5) dmablgbns OS (boghom gosmhgbsmods)-ol dgcg-
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dg39 x0M33emal 300mL 858738, 3Jmbsm 3703L0n OS, 30oMmg mMLbymmdal gomMgdg (HR 0.46,
95% Cl1 0.27 — 0.77, p<0.05

mMbymmos dndylb 30dmb 8303 LoBMmbms Mmammi ©yolbom3nl, sbg3g boym-
x30bm30b 3 33em735d0 (N=987 35330906)0), MmMAgddnE dmbLYbgdnMN nym DFS (eos53500700L-
896 o30bnzsmMa 3gMomen)-n0, st dg10608bjdmes LB3sMOY 353036E)70L dmMals mMLyenm-
00l ofmmb o6 ol gomgdg (HR 0.96, 95% CI 0.75 — 1.24, p= 0.781).

h3960 8730098700 Sdemngmadl 83303301 adsL, Mmd mmLymmods Joemgdda, MmImIdLsE
39300 3mMAMb MyE33@MM-ai1dnmn ddyl 300mb C0sgbmbn, Yloxrzmonbms Mmagmg DFS,
obg3g OS-0b ;M35mMmbLsBMaboo. dndyl 300mbL A3yMbosenmdal d78gg dommg comMmlbymgds
I80m YbogMmmnbms, bmmmm mmLymadLs s shammlbymgdol dmMmol gobbb3e3g0s oM sMals
0y mMlyenmos dmag3ns69000 dmbos, dydnl 300mb ENsgbmLENMIdNS6 goMm333mo 3gMo-
meonl gogzmoab dg073a.
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ISRAELI EXPERIENCE OF FERTILITY
PRESERVATION IN CANCER PATIENTS

OR IN VITRO OVARIAN ACTIVATION (IVA)
IN LOW RESPONDERS

Optimal ovarian tissue cryopreservation

We can find out that essential part of the oncologic patients is at the reproductive age. Female
fertility preservation could be performed before treatment using oocytes, zygotes, embryos, or
ovarian tissue cryopreservation. Indications for fertility cryopreservation are divided into two
major groups: cancer patients (before chemotherapy, pelvic irradiation, ovarian surgery, genet-
ic-hereditary cancer gene mutation) and benign non-oncologic patients (ovarian surgery, severe
endometriosis, genetic, age-related social preservation). Ovaries are most vulnerable organ than
other organs in direct effect of radiotherapy and chemotherapy. Alkylating agent, such as cyclo-
phosphamid, does induce apoptosis in follicles, rather activates the growth of this quiescent fol-
licle population, resulting in loss of ovarian reserve. The ovarian stroma and vasculature are also
target and woman after chemotherapy has reduced follicular reserve and undergo premature
menopause. Ovarian damage includes mechanisms such as apoptotic loss of ovarian follicles, oo-
cyte DNA damage, narrowing and obliteration of the vascular lumen, focal fibrosis of the ovarian
cortex.

Female onco-patient’s population includes pre-pubertal and post-pubertal woman. We must
remember that we are not just trying to cure cancer, we are trying to realize our dreams, to have
children. Preserving fertility potential is an important component in treatment. Various fertility
protection and preservation strategies are available such as cryopreservation of mature oocytes,
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embryos, primordial follicles in case of ovarian tissue. Advantage of ovarian tissue cryopreserva-
tion: large number primordial follicles survive freezing/thawing, well-adapted to children, pre-
vent mutagenic effects of chemotherapy, can produce many cycles of mature oocytes after graft-
ing. Since 2019 ovarian tissue preservation was declared as non-experimental.

There are two methods of ovarian tissue cryopreservation, slow freezing (Gosden’s method)
and vitrification (Kagawa protocol). Slow freezing and vitrification result in similar morphological
integrity of follicles. However, transmission electron microscopy shows poorly preserved organ-
elles, large vacuoles in the cytoplasm, detachment, and disintegration of the lipid bilayer of mem-
branes, disorganized chromatin (necrosis), all this after vitrification protocol. Slow freezing for
ovarian tissue cryopreservation is superior to vitrification in terms of follicle survival (primordial
follicular count) and growth (proliferation and angiogenesis). There is no one delivery reported
with vitrified ovarian tissue until now.

OLEOSITOL 3S3MBROMI0Y

a30@MMLBEMOOL I6SMNOL dIBSMAIBIONOLSL
300ML adMBI 35B0A6EIJOAN XS LY33IMBBNOL
05d06I3MM0O dubM3NMNOL N6 30&MM)
Sd&N3560S GBI aM35LIIBI 35B0V6EIJ6A80

Lo 3379MEboL Jum3nmol M3Endsenmmao 3Mom3zmbLyMm3za3ns

ombobndbo300, MMA MB3mmmmanyMmo 3530763 700L oo bafoeo Mgdmmeydsonma sbo-
30Ls0. Joamals d30mbomMd0L Nbsfmols dgbsmhnbgds dgbadmydgmoas d3Mmbaemmdols shyg-
0507 mmEnd&0l, bogm@ob, gddMaombolb 56 Ly3zgMmiEbol Jumznmoal 3MomimbLyM3sEnnom.
3Mom3mbLgMm3zssnal H39670900 dgLbadmms snyml mM NE XgyBRsE: 30dmb dJmby 3530-
76@7300 (Jodomogmadnsdceg, 976xnl Myl slbnggdsdyg, La33gaMEbygdBy JoMnmaonm
hofg30000], 300mL ggbolb g3gba&n3nMn-37d330Mgmdomon dYBsEns) s shombimmmaonmo
353096700 (Jofymaoymo hsfmgzs by33xMmEbgxdby, ddndy gbmdgEmombo, gbad&nsnMo,
31305006 y353d0Mx0YMON 3M0mM3MBLYM35(30). LB3S MMasbMxd™sb dgesmadno Ly3zgmiby
fomdmacggbl yzgmastg dmHyzmoe mmagsbmb Lbngymao ogmadnal yd8nsmm Bydmgdgqdals
s Jodomongmadnol dndstmo. dosaninemnmgdgmon Lodysmyds, MmagmMmoEss (03MMBMBS-
000, 306YE0MJOL 53M3EGMBL BMEN3YmMIddo s sbEGNTYMoMmadL 03 sMosd@oymo Bm-
03900l 3m3moEnal BMsb, MoE gobadnmmdgol bya3zgamiEbol domsgnl y3eMa3sL. SMm-
60db6mMa A3nmMbscmmoal efmmb LodaBbaL Homdmoggbl sbg3g Lazzambolb LGMmAs s bob-
bendomm3gon o JodomomgMmodnol 3833 Jomadl 130 Eadsc Bmmniymgadol doMmagn
5 39Yg0s0 bosmgzn xbm3onbo. Ly3zamiEbol sbNsblds bgds nbgomo 837sbnbdgdnm,
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MmagmMoEss BME03YmMadal s3m3EGmbo s39Ma3s, b3-0b EsBNSBYdS MMEnE0da, Lob-

bandomm3gonl Lobsommal s30fMmyds s MdMaGyMmains, by33zxmibol Jamddo sgomm-
0M030 BndMmMmBOL gobznmamyde.

dgemmonmn bggbob mB3M3s3096@ 700l 3Mm3nmogns dmoEse3l 3My3ndaMENM s 3m-
LE3YOIMENM Joegdl. Py g3lsblm3zgl, MmA H3360 dabobns sMms dbmmme 300mMLZSL
85063Mbgds, sMmodg 33e0mmdo MmEbgdal Mysenbgosl, Mmagmmmogss d30mgdal ymans.
d30mmbbmonl Hbomals dgbsmhnbgds d3nmboenmonl 86033650mm3560 3MA3mMbBybE0s. ©0-
35050 bgmdobshzemdns BgMEGomnmmdol s330Ls s d765MANBgdNL Lb3sLB3S Lobol
LEMIEBI30, MmagmMoEss ImIHoBIOYMO MMEnEJd0L, J3dMombal, bmmenm by33gMmiEbol Jum-
300l dg8mb3g3980 3ModmMmeaymo a3mmainmydal 3momimblymm3sEns. byzzgmisbol Jum-
30mob 3Mmom3zmbLyM3sz0nl P30Mo@abmdgdns: 8oynb3s/adsmmmdom oo Momelbmdom
3MndmMnmo 3MN3YmIdnl gosmhgbs, 30Mao 3@ NMadYmMONs 053037000 godmbo-
ygb30mo, ni3o3L Jodomogmadnnls 8n@&sggbymo 3337&00Lgsb, dgndmas dmadfoxzgdnmo
mmE0&g00b Mydgbndg 303mal Homdm]adbs domn nd3msbBoinal d7dcga. 2019 Hemosb
ba339MmEboL Jumznmob 3MbLyM3330s dodmEbaEs 3sMoxjL3gMnadxbEYmMyCo.

oMlgdmoL bLy3zgmibol Jumznmoalb 3Mom3mbLyMm3sinol mMo dgomeon, bymo goynbzs
(8mLgbal gomen) S 30¢MNBN35E30S (398935L 3MmEm3menn). byemn goynb3s s 30EMo-
30393300 3oba30MmmodxdL 3MmMa3nmMgdnl ghonbsnm dmhxzmmmagnnm donmMosbmoslt. ;dEs
30&M0xr035300L 3MmEmimmol godmygbydol d30wga Lobsoramalb gmad@mmbymo dazmm-
b3M3000 3eMNbEJdY 3Ese dxbsMAYbydmo MmMasbymgdn, oo Bmdal 3539meydn 3o-
GmM3msbdsadn, 5dMg370s, s1737 MMAMNSb0 odnyMma 3700Mbnl CabnbEgamagns, -
Bmigsbnbgdnmo ghmds@nbo (bg3MmBn). LyzzgmhEbol Jumznmob 3Mom3zmbbgMassnobom3nls
BMM03nmIdnl gosmhgbols (3ModmMmeoynmo vmmaiznmidal Momeabmods) s BMeal
(3menogzgMmoEns s 8630mggbabn) omzsmbstmolino YAxmoglns bymon goynbzs s sy 30-
G&M0B035309. 5 EsBRJLoMYONMS FdMONSMMONL sShEggMomn dgdmb3g3s byzzgmEbol 30 Mo-
x030M701mo Jbmzomab godmygbydal dgd)a.
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Dept. Obstetrics & Gynecology, Sheba Medical Center, Tel Hashomer,

Israel & Tel Aviv University, Israel

BIOCHEMICAL PREGNANCIES
AND
THEIR MANAGEMENT

There is little information in the literature about biochemical pregnancies (BP). However, BP’s
(a pregnancy which regresses prior to imaging with ultrasound) are a major problem in IVF and re-
current miscarriage clinics. The incidence of between 13-22% of pregnancies, may be confounded
as to-day’s sensitive pregnancy tests may detect endometrial, pituitary or phantom hCG. Addi-
tionally, a false positive result may follow extraneous hCG administered in an ART cycle. Hence
the author has suggested a rising hCG level at two consecutive tests as a definition, and that one
raised hCG level should be known as a raised isolated hCG level. The etiology remains unclear.
Embryonic aneuploidy, thinned endometrium, sperm defects and defective angiogenesis have
been suggested. Additionally, a number of biochemical pregnancies are early ectopic pregnancies
which fail to develop further.

We see a subsequent live birth rate of 53% in untreated patients with 2 or more biochemi-
cal pregnancies. However, our team treats recurrent BP’s as recurrent pregnancy loss (RPL) as
suggested by ESHRE. However, treatment to prevent further BP’s is empiric with no evidence in
the literature. The author uses hCG supplementation to enhance implantation. 61 of 87 patients
(70%) with >2 biochemical pregnancies and 12 out of 14 patients (86%) with >4 biochemical
pregnancies delivered with hCG supplementation. These figures compare favourably to the 53%
live birth rate with no treatment, but power analysis shows that 228 patients would be required
to show statistical significance. The author has used IVIg on 20 patients with >5 biochemical preg-
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nancies 50% terminated as live births. However, the results may be confounded as the previous

biochemical pregnancies may have been early ectopic pregnancies, and the subsequent pregnan-
cy intra-uterine.

If a biochemical pregnancy becomes persistent, and hCG levels fail to fall, methotrexate may
be required as in early ectopic pregnancies.

WHAT IS A BIOCHEMICAL PREGNANCY

The most common definition of a BP is a positive BhCG test with no pregnancy on ultrasound.
The most recent nomenclature is that of the European Society of Human Reproduction and Embry-
ology (ESHRE), in 2015 1. The classification is based on a number of previous definitions. If there
is a decreasing BhCG level and non-locali ation of the pregnancy on ultrasound, if performed, the
pregnancy is known as a non-visualized pregnancy 2. If no ultrasound has been performed, the
pregnancy loss has been called a “biochemical pregnancy” 3. If the pregnancy resolves spontane-
ously after expectant management, the pregnancy is known as a resolved pregnancy of unknown
location after expectant management 4.

However, when BhCG levels are closely monitored, as is common in in vitro fertilization (IVF)
programs, low levels of BhCG may be diagnosed and interpreted as a biochemical pregnancy. Con-
sequently, there have been other definitions in the past, including 10-1000iu hCG and a rising level
5, 6. We have suggested an alternative nomenclature, raised isolated hCG levels and Biochemical
or non-visualized pregnancy if the hCG level rises, when no extraneous hCG is administered.

It is questionable whether BP’s should be recognized as pregnancies, early miscarriages, or
implantation failures. The American Society of Reproductive Medicine (ASRM) distinguishes BP’s
from clinical pregnancies, and do not recognize BP’s as miscarriages, as raised isolated hCG levels
may peak and rapidly fall, and there may be no delay in the onset of the next menstrual period.
Additionally, as BP’s cannot be localized, every biochemical pregnancy is a pregnancy of unknown
location (PUL). PUL's may be early ectopic pregnancies. The European Society of Human Repro-
duction and Embryology (ESHRE), does recognize BP’s as miscarriages, partly based on Kolte et
al’s 2 work that each non-visualized pregnancy loss reduces the chance of a subsequent live birth.
by 10% (RR, 0. 90, CI 0. 83; 0. 97), similar to the risk conferred by each additional clinical miscar-
riage. The author runs a dedicated clinic for women with recurrent pregnancy losses. In this clinic
there are many women with BP’s and recurrent BP’s. Our experience is similar to Kolte’s 2 expe-
rience. Hence, the author does classify BP’s as early miscarriages, if there is a rising hCG level.

Raised Isolated Hcg Levels

The mRNA for hCG has been detected in 8 cell embryos. hCG from 7 days after ovulation 7, and
can be used clinically from 9 days after the LH surge. A positive hCG after 12 days usually taken as
indicative of pregnancy. However, present tests are so sensitive that phantom, endometrial or pi-
tuitary hCG can be detected. A low positive hCG does not invariably mean that trophoblastic hCG
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is present. Additionally, some tests use animal antibodies raised to hCG. If the patient harbours
anti-animal antibodies after exposure to the same animal as used in the test, there may be a false
positive result. If hCG used for ovulation induction, it may still be present after 12 days. Van Der
Weier et al 8 showed low amounts of hCG as a contaminant in hMG and Kol 9 showed hCG to
be present in Corifollitrophin a. Intra & interlaboratory variation may also lead to false positive
results. These low levels of hCG are raised isolated hCG’s, not biochemical pregnancies.

Incidence

The prevalence of biochemical pregnancies has been reported to vary between 13-22% in fer-
tile patients 10-11. Isolated elevated hCG levels have been reported in 4% of Liu et al’s series 12.
In the infertile population the incidence has been reported to be 14% — 18%, which is not higher
than in the fertile population 13, 14. A higher incidence has been reported in IVF patients (22-
31%) when compared to the general infertile population 15, 16. However, the incidence remains
stable across all age groups and does not increase with age 17

Causes of Biochemical Pregnancies
The cause of biochemical pregnancies may be dependent on the embryo or the mother.

Embryo Causes

hCG is essential for human implantation. The hCG produced at the start of pregnancy is mainly
the hyperglycosylated form hCG-H 18, 19. hCG-H is autocrine in nature, produced by the cy-
totrophoblast, to drive invasion of the syncytiotrophoblast. According to Sasaki et al, 20. Only 8
of 36 biochemical pregnancies produced > 40% hCG-H on the day of implantation, compared to
100% of pregnancies terminating at term. Alternatively, if implantation is delayed, a slow rise in
hCG may indicate abnormal embryonic development, which may have occurred after implanta-
tion due to chromosomal or other embryonic factors 21.

As recurrent implantation failures and recurrent miscarriage are often due to embryonic an-
euploidy, it has been assumed that biochemical pregnancies may be due to a genetic aberation.
Troncoso et al 22 reported on a case control study in which 62 patients underwent PGT and their
BP rates were compared to 62 patients undergoing enmbryo transfer on day 3, or 62 patients on
day 6 after ovum pick up. The incidence of BP’s was approximately 25% in all three groups. Hence,
embryonic chromosomal aberrations were not the cause of BP’s in the majority of patients..

B Maternal Causes

Endometrial thickness has been reported to impact on biochemical pregnancies. In Dickey et
al’s report 23, BP’s were found in 21. 9% (7 of 32) of pregnancies if the endometrial thickness was
less than 9 mm, on the day of hCG administration in women undergoing ovulation induction, but
none of 49 pregnancies when the endometrial lining was greater than 9 mm. Hence, a thin endo-
metrium may not allow proper invasion by the trophoblast and inappropriate placentation. Addi-
tionally, hCG secretion by the invading trophoblast may be negatively modulated by endothelin-1
(ET-1), or PG F2a found in the endometrium 24. Oxidative stress can also enhance hCG levels,
while not allowing necrosis and apoptosis of the trophoblastic epithelium25.
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Implications of Biochemical Pregnancies

The occurrence of a biochemical pregnancy is psychologically distressful for both partners.
There is joy in achieving a pregnancy after prolonged infertility, only to have that happiness
dashed by pregnancy loss. Hence, the stress associated with biochemical pregnancies have led to
patients leaving IVF programs 26.

The occurrence of a BP is a negative predictor for subsequent pregnancy outcomes, as BP’s
have higher recurrent BP and miscarriage rates 27, 28. In cases of exclusively recurrent biochem-
ical pregnancies, the risk of ectopic pregnancy has been reported to be 27%29. However, 6% to
20% of women with a sporadic BP have an ectopic pregnancy 30.

Management

BP’s may be non-viable or present with persistent raised hCG levels. In some cases, methotrex-
ate (MTX) may be required in order to induce trophoblast regression. In ectopic pregnancy, MTX
is associated with a 67-94% success rate. Side effects such as stomatitis, gastrointestinal distress,
dizziness, neutropenia, reversible alopecia, abdominal pain and vaginal bleeding or spotting may
occur.

After recurrent biochemical pregnancies, there is insufficient information from the literature
to formulate guidelines for management. Below are some suggestions based on the author’s ex-
perience, and are not evidence based. If there is one isolated BP, it is this author’s opinion, that
there is little need for active treatment. If there are two consecutive BP’s, there is still little need
for active treatment. However, ESHRE regards two BP’s as two pregnancy losses, and therefore
can be assumed to support treatment to prevent recurrence. If there are three or more BP’s this
author treats the patients as if there were 3 or more miscarriages. Our database contains the
details of 87 patients with 2 or more BP’s who did not receive active treatment in the index preg-
nancy. There were 61 subsequent live births (70%). Not significantly different to 22/41 (54%) in
control group.

Power analysis shows that 410 patients required to show statistical significance

Specific Medications (Author’s Experience)

There is little information on various drugs used to improve the live birth rate. As stated above,
hCG-H accounts for 90% of the total hCG in first two to three weeks of pregnancy when invasive
trophoblast activity is highest 18, 19. Hence, a luteal dose of hCG is often administered in IVF
practice in order to enhance implantation. Theoretically, hCG-H may prevent pregnancy failure at
the time of implantation. However, hCG-H is patented and not commercially available, therefore,
generally, commercially available hCG can be used instead. hCG prevents further miscarriages in
recurrent miscarriage 31. The author has used hCG supplementation in 34 patients with three or
more BP’s. 26 subsequent pregnancies terminated as live births (76%). However the numbers are
too small to determine if this 76% live birth rate is significantly different to the 61% seen in the
control group (11 live births in 18 pregnancies).

The author has used intravenous immunoglobulin in patients with 5 or more BP’s. 10 live
births were achieved in 20 pregnancies (50%).
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Conclusions
It is clear that much more data is necessary on biochemical pregnancies. Databases need to be

combined in order enlarge the number of patients available for assessment. One possible source of
“big data” is the Society for Assisted Reproductive Technology’s database (SART). However, as SART

does not recognize BP’s as pregnancies, it would be necessary to search the database for hCG levels.
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oomgndoymo mmlyemoonl (BP) dgLbobgd cmmo@gmo@nmodo dinmg nbazmmasins dmodm-
37900. 0933d BP-0b d50mb333300 (mMmlyammods, Mmdgmog Hywgds ym@msdaggmoom nsg-
bmbLE039007) HoMmdmoagbl 8603369mmm356 3MmdmYdsl in vitro gebsymazngfgdaliol (IVF)
o 3obdgmMgdnmo sdmMMEJ00bsL. dobo bLobdoMg, MmMULNMMAgOOL 13-22%, dgbadmmms oymbs
©335069337mm0, 30650056 MMLEMonl obsdgemmsg c30bmdMmn3 EabEdL dgydmoasm
303mxz0BoL BIOEMIYMo Jmmombymo gmbomEmm3nbol (hCG) smdmhgbs. gofms s3nby,
dgodmgds M1 seldnmn dgeggn dmidy3gl sdbdsmmg Madmmendzoymo &gdbmemmangdals
(ART) 80dmygbgdol ommb Jmombymo gmbsm@Emm3nbol (hCG)-ob gy3s6sb. 5770 go-
dmdnbsmy, goblbsbmszmabom3al s3&mMas dgdmag3mo3sbs hCG-ab ombal do@gds mf Msb-
dnd3a3Mnm GabEdn, bmenm ghor EgbEdo hCG-o0b combol AmAs@gds gbmdomo ngdbgds, hm-
3mM g hCG-ob ombals nbmenofMmgdnmo 8o@gos. 3odmadf3g30 dnbabo xghxaMmdoom niEbmdns.
aL dgbadenms nymb gdomombnmmon sbgn3maceny, gombymgdnmo gbmdg@mondon, b3gMmadal
3500mMmang00 s sbgnmaggbabol CoMM3g3s. ©IFSGId0m, damgndoymao mmLymMmmMdgdal
39333190 Mamlbmds Homdmaagbl sceMmanmo bGsonl Jd@m3nno mMLymmoonl dyo-
06373906, Mmdgmms 3x0emadn gob3znmoMmgds s bgds.

oomgndoymo mMmbymmoonl 2 56 d3@&0n d50mb3g30L dJmby 5sMbs33IMbMId 353076E) 7000
BmEbamo baymazno ddmodnshmdols Lobdnmy dgocagbl 53%-L. odiss h3360 gnbon BP-30L
039MBsmolL oby, Mmagmi mmLymmdol gobdgmmgdoom dgHy3g@ol (RPL), Mog dmfmegdy-
m0s d5sd0sbol My3Mmmendgonls s gddmomemmanol g3mm3ol Lsbmagsgmdols (ESHRE)
dngf. 0mdEs A3yMbagmmods BP-900L gobdgmMmgdnon dg0;mb33300l 010300086 sbsEnmyod-
oy sl 9d30Mmoymo s Aol dgbobgd moa@gmo@ymodo 36mdgd0 s dmn3m3g0s. n33Mo-
6&o300bL gondxmodgLgdol dobbom, 93@mMn nygbgdL hCG-0b sdsBJdslL. hCG-0l sdsGgdom
doomm 87 3530360086 61-35 (70%), m3madLsE 9mxb0dbgdmsm domgndoyMmo mmbnemm-
00l >2 9900053939, ©o 14 3530796@0sb 12-0s (86%), MmAmMIdLyE smgbodbydmmsm dom-
Jodoymo mmbnmmoal >4 dgdmb3g3s. gb 303Mxd0 360d369mmm3boe goblb3zszgds 33yM-
Bognmoonl goMmydy gmabomo boaymxzzno ddmdnsmggool 53%-0Lgsb, omdiss LEIGNLENINMO
0603363 m3bmdal gdmbLEmamadabosm3znl nmm 33&0 3530906@0. 93&MMAs godmnygbs
0816mammodymMnbol LodznmmbLBEML oy dgy3sbs (IVIg) 20 35307630, MMAMgdLSE 3Jm-
boom domgndoymo mmLbymmodol >5 338mb3]3s s 50% sbMmMEs MEbosmo boaymazom
ddmodonsmmono.

009 hCG-0b oMby oM 3oL, FogMmad Lubosymazg 3oM30l sMLYdMOS 5M BogboMmgds, M3
oM godmMmoEbasl gd@m3onmao mmbnmmodal shbgdmosl dgbadmms Lagofm gobgl dg&mE-
M7LoE0b godmygbgds LydznmMmmULBMUL gofg mMLemonl sMmgnm LEswnsby.

<<<LL< 24



MEDICAL

IVANE KUTIVADZE* MD, ANA AIVAZOVA! MD, BELA GELAVA?

1. Reproductologist, Gynecologist GGRC, Thilisi
2. Resident

PERSONALIZED CONTROLLED
OVARIAN STIMULATION

Personalized controlled ovarian stimulation (COS) has emerged as a promising ap-
proach to improve the outcomes of assisted reproductive technology (ART) procedures,
particularly in vitro fertilization (IVF). The traditional approach of using standard ovarian
stimulation protocols for all patients has limitations, as individual characteristics and ovar-
ian response can vary significantly.

In personalized COS, treatment protocols are tailored to each patient’s specific needs,
taking into account factors such as age, ovarian reserve, previous response to stimu-
lation, and individualized markers of ovarian function. By individualizing the stimulation
process, clinicians aim to optimize the number and quality of retrieved oocytes while min-
imizing the risk of complications.

Several strategies are employed in personalized COS, including varying the type and
dosage of gonadotropins, adjusting the timing and duration of stimulation, and employing
antagonist medications to prevent premature ovulation. Additionally, advanced technologies
such as ultrasound monitoring and hormonal assessments help guide the treatment process.

The ultimate goal of personalized COS is to increase the success rates of ART pro-
cedures by maximizing the number of high-quality oocytes available for fertilization while
reducing the incidence of ovarian hyperstimulation syndrome (OHSS) and other adverse
effects. By tailoring the treatment to each patient’s unique characteristics, personalized
COS offers a more individualized and effective approach to fertility treatment.

However, it is important to note that further research and clinical studies are necessary
to establish the optimal protocols and guidelines for personalized COS. Additionally, close
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collaboration between patients and fertility specialists is essential to determine the most
appropriate course of treatment based on individual circumstances.

3IdMLMBSINOBIOIIN(O 3MBESEMMINOMIOSX()
LS33IMBBITONL LA&NTIMSBNS — VS3BBSMI
MI3MMXIJBOIM(O &3d6MINMBN30NL
dJd®33300L M3BNTNBSBNOS

39MLbmBsMBIOM0 3MbEMmmammgdsn by33aMEbIg00L LEBNInmsgns (COS) shal 3gM-
L3gd&omo doEamds Esdbdsmy My3mmeydionmo &xdbmmmangdol (ART) 3MmmEgeymy-
00l 970933700L gobondxmodgbgdmo, 3oblasnomadoom nb 30@Mm gobsymazngmgdnl commb
(IVF). y3gams 3533036&0bm30b Lo3zghEbgygool LGndnmagoal LEsbshEGnma 3hmEmimmg-
00l godmygbadnls BMmoosnnm dnegmdst sJ3b dgbmy3300, MoEasb nbn3znysmnmo
3obsbnomgdmM 00 s by33zxMmbal 3sbbo dgndmgds 3603369mm3bs goblb3s3zgdMEIL.

39MbmBbsM0BYOYm COS-dn A3nMbsenmodol 3MmEmimegdn dmMmalzdmos cNcMIYMO
353096@0bL L3gi30303M LoFoMmmydgdB], abyon BogdEmMgdal gocm3smalbfnbgdnm, Mmam-
MoEod dbY30, LY33aMEbOL MabyMm3n, H0bs LEBNTYmMOEnst] byz3zxhEbol 3obybo s LyzghEbols
BYbJin0l dofmzgMmadn. bLGNdYmoEnal 3MmEabol nbenznEYsmMabydom, 3eamnbogobEo dnb-
boe abobogl domadnmo 339MiEbxMIEId0l Momabmdals s bamaobbol M3&ndnbogosy,
839Moamg0700L Moliznl dnbndnbosnno.

39MbmbsmMnByde COS-dn godmygbgdnmons Medgbndg LEMSEJE0s, dsc dmMmal LGo-
dpmoEnob blgdgdon, gmbasmEMm3nbgdnl &n3nbs s omBal dga3ms, bG0TYmognals phm-
0L s B3bgMdmazmonlb 3mMmydBomgds s sbEsgmbabEnma d7c0n35376@700lL godmygbgods
BooMy30 M31MSE00L 01030086 SLBENMIdM. goMms sdnly, AMHnbsz] &agbmmmangdo,
MmagmMoEss ymEmsdggmoomn dmboEmMmnbgn s 3mMImbsemymo dga3sligdgdn, gbdsmgods
339Mbsanmdal 3hmsgLL.

39MbmBsM0BYOmo COS-0b bLadmemm obobos gsbomoml ART 3Mmm@Egenmgdol dgwg-
8900L 85h39670mM00 domgdnma dsmama bamabbol 339MEbXMI©IdAL Momgbmodnl gsb-
Moo, by33amEbol 303xMLENBYMSE00L Lobemmdnl (OHSS) s bb3s g3gMeomn JRBxIEIONL
LobdoMmob d78330M70000. MnIMINMO 3533076 0L YB3SMNM Tobslndsmgxdmydby AmMmaldnm),
39MLbMbsmM0BYOYm0 COS gono3sbmodo PBMm 0bnz0YSMYM s gBIJEIM Foagmdsb Ybo-
ymazmodnl 339Mbsemmdals ndsfmon.

0133, 8603369emm35605 3060dbmML, MmMA 3mnbognma 33eM73300 SYEEMIOIMNS 39M-
bmboeabBgdnmo COS-0bm30L M3EndsmyMmo 3MmEMIMEIdNLS S gonEMSNbldNL gobo-
dysfgdma, goms 330bs, 51E30Mg03mM0s 353096E70Ls s Mx3Mmemnd@&mmmagdl dmmals
dgoemm 0nobsddmmaAenmos nbenzneysmyMm gomydmgdgdty eyhbmdoo 33yMmboemmdols
y3gmasbg dgLboxgmolin dgonmeonl sbsagbaco.
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RISKS OF GONADAL MALIGNANCY
AND REPRODUCTIVE PROGNOSIS
IN INDIVIDUALS WITH CONGENITAL
SEX DEVELOPMENT DISORDERS

The risk of gonadal malignancy is different according to the type of sex development disorder
and depends on the presence of Y chromosome in the karyotype and location of gonads.

Aim of the study: Assessment of the risks of gonadal malignancy and reproductive prognosis
in female phenotype patients with congenital disorders of sex development and Y chromosome
in karyotype.

Materials and methods: 48 patients with female phenotype and congenital disorders of sex
development, with detected Y chromosome in the karyotype (46,XY and 45,X/46,XY) were ex-
amined. All patients underwent clinical, gynecological, hormonal and ultrasound examination. In
32 cases, gonadectomy was performed. Histomorphological study of excised gonads was carried
out. On the basis of conducted examinations, complete form of 46,XY gonadal dysgenesis (Swyer
syndrome) was identified in 3 cases, in 2 cases — a partial form of gonadal dysgenesis with back-
ground of the Turner syndrome phenotype. Complete form of androgen insensitivity syndrome
(CAIS) was diagnosed in 33 cases, partial form of androgen insensitivity syndrome (PAIS) in pa-
tients with female phenotype —in 8 cases. In 2 cases an ovotesticular disorder was established.

Results: Patients with complete and partial forms of gonadal dysgenesis with intra-abdominal lo-
calization of gonads, taking into account high risk of malignancy, underwent gonadectomy immedi-
ately after diagnosis, regardless of age, to prevent malignancy. Subsequently, they were prescribed
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hormone therapy with estrogens and estrogen-gestagens. Despite the pessimistic reproductive

prognosis in 2 cases, pregnancy and birth of a healthy child were achieved with egg donation.

Considering the low risk of gonadal malignancy in patients with CAIS, 25 patients underwent
intra-abdominal testicular excision after the end of puberty and were prescribed monotherapy
with estrogens. In one case, in patient with CAIS at the age of 18 a seminoma of intra-abdominal
gonad has been detected, that is extremely rare. In 41-year-old patient with CAIS gonadoblastoma
was diagnosed by histomorphological examination in inguinal located gonad after gonadectomy.

In adolescent patients with female phenotype and PAIS with high risk of gonadal malignancy,
gonadectomy was performed immediately after diagnosis, regardless of gonadal localization, to
prevent malignancy and to stop masculinization effect. Subsequently, they were prescribed mono-
therapy with estrogens. Reproductive prognosis for patients with CAIS and PAIS is pessimistic al-
though it is possible to have a child using a male partner’s sperm in a donor-surrogacy program.

Despite low risk of malignancy in female phenotype patients with ovotesticular disorder and
46,XY karyotype underwent intra-abdominal gonadectomy as neither ovotestis nor contralateral
testis contained structures usable for reproduction. In such cases, patient management and re-
productive prognosis are similar to the CAIS.

Conclusions: Timely and correct diagnosis and management of congenital sex development
disorders is the most reliable approach to the gonadal malignancy prevention. After that it is pos-
sible to select adequate method of assisted reproductive technologies, which is reflected in the
improvement of the quality of life of such individuals.

Timely diagnosis and optimal management of congenital sex development disorders (SDD) are
important not only for minimizing main complaints related to reproductive system of patients
(delayed sex development, amenorrhea, inadequate sexual development, infertility, etc.), but
also in order to prevent such long-term complications as osteoporosis, cardiovascular diseases
and in some cases increased risk gonadal malignancy (1-7).

The risk of gonadal malignancy differs by type of SDD and depends on the presence of Y chro-
mosome in the karyotype and gonadal localization (3,7,8).

Risks of gonadal malignancy by diagnoses and recommendations (Tab. 1)

Disease Risk of malighancy |Recommendation

High Complete and partial forms of gonadal 15-35 Gonadectomy immediately
dysgenesis (+Y), with intra-abdominal after diagnosis
localization of gonads
Partial forms of androgen insensitivity 50 Gonadectomy immediately
syndrome with non-scrotal gonads after diagnosis

A\ ETE Turner syndrome (+Y) 12 Gonadectomy immediately

after diagnosis

Partial forms of androgen insensitivity Unknown Biopsy and radiological
syndrome with scrotal gonads investigation

Low Complete form of androgen insensitivity |2 Biopsy and radiological
syndrome investigation
Ovotesticular SDD 3 Excision of testicular tissue?
Turner syndrome (-Y) 1 No
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Aim of the study
Assessment of the risks of gonadal malignancy and reproductive prognosis in female pheno-

type patients with congenital SDD and Y chromosome in karyotype.

Materials and methods

48 patients with female phenotype and congenital sex development disorders, with detected
Y chromosome in the karyotype (46, XY and 45, X/46, XY) were examined.

All patients underwent clinical, gynecological, hormonal and ultrasound examination. In 32
cases, gonadectomy was performed. Histomorphological study of excised gonads was carried
out. On the basis of conducted examinations, complete form of 46, XY gonadal dysgenesis (Swyer
syndrome) was identified in 3 cases, in 2 cases — a partial form of gonadal dysgenesis with back-
ground of the Turner syndrome phenotype. Complete form of androgen insensitivity syndrome
(CAIS) was diagnosed in 33 cases, partial form of androgen insensitivity syndrome (PAIS) in pa-
tients with female phenotype —in 8 cases. In 2 cases an ovotesticular disorder was established.

Ethical considerations
A written consent form was signed by all the adult participants and parents of adolescent in-
dividuals.

Results and discussion

Among the patients with SDD under our observation, 3 cases were diagnosed with Swyer syn-
drome (complete form of gonadal dysgenesis). The age of patients corresponded to 15, 19 and
24 years.

All three patients were of female phenotype, with normal height, no somatic anomalies and
visceropathies were observed. In all cases clinical and hormonal features characteristic of hyper-
gonadotropic hypogonadism were established. Karyotype in all three cases was 46, XY in periph-
eral blood lymphocyte culture.

Considering that the risk of gonadal malignancy in the complete form of 46, XY gonadal dys-
genesis is high (15-35%), all three patients underwent gonadectomy immediately after the di-
agnosis (9,10,11). By histomorphological study, streak gonads were represented by connective
tissue. In one case epithelial cells of Leydig cell type were detected. After gonadectomy patients
were prescribed hormone therapy with estrogens and estrogen-gestagens, as well as vitamin D
and calcium preparations. In the result of the treatment, patients showed secondary sexual char-
acteristics, enlarged uterus. After treatment two patients became pregnant using egg donation,
carried the pregnancy to term and gave birth to a healthy child. One patient chose to adopt a
child.

Among the patients examined, 2 adolescents (15 and 16 years old) had Turner’s phenotype
(height 138 and 141 cm), visceropathies were detected in no case, both patients had clinical and
laboratory characteristics of hypergonadotropic hypogonadism. They had hairiness on the pubic
area, clitoris was not sharply hyperplastic. Ultrasonographic examination revealed streak uterus
and unilateral streak gonad, on the other side gonad without follicles. In both cases karyotype
was mosaic 45, X /46, XY.
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A diagnosis of mixed, partial gonadal dysgenesis was made. In such cases, taking into account

increased risk of gonadal malignancy and current recommendations, laparoscopic bilateral gona-
dectomy was performed (3,9,12). By histomorphological study, streak gonads were represented
by connective tissue structures, gonads on the other side — with dysgenetic testicules. Clitorecto-
my was performed in both cases. After surgery hormone therapy with estrogens and estrogen-ge-
stagens, vitamin D and calcium preparations were prescribed. On the background of hormone
therapy mamae growth was noted, the uterus also grew. One patient tried to become pregnant
through in vitro fertilization using egg donation program after becoming sexually active, but two
attempts were unsuccessful.

In both complete and partial forms of gonadal dysgenesis, taking into account high risk of
gonadal malignancy gonadectomy is performed immediately after the diagnosis is made, and
therefore reproductive prognosis is pessimistic, although in such cases it is possible to achieve
pregnancy and have a child using egg donation programs (7,13).

Therefore, it is especially important to diagnose those forms of SDD in time, which are char-
acterized by high risk of gonadal malignancy, so that gonadectomy can be performed to prevent
malignancy, and hormone replacement therapy should be performed after gonadectomy.

33 patients (12-28 years old) were diagnosed with complete form of androgen insensitivity
syndrome (CAIS), 8 patients (14-16 years old) with female phenotype were diagnosed with partial
form of androgen insensitivity syndrome (PAIS).

Patients with CAIS had female phenotype, female passport gender and psychosexual orienta-
tion, well-developed mamae, sparse pubic hair, female-type external genitalia without clitoro-
megaly, and short, blind-ending vagina.

Ultrasonography did not detect the uterus. Gonads of different localization were detected (lo-
calized intra-abdominally, inguinally or in the thickness of the labia majora).

In all cases hormonal parameters were typical for males, and the karyotype was consistent
with 46, XY male norm. Taking into account that the risk of gonadal malignancy in CAIS cases
is low, patients with intra-abdominal and inguinal localizations underwent gonadectomy after
completion of puberty. Besides, it is known that the risk of malignancy increases with age (8,14).

One of our patients with CAIS, at the age of 41 was diagnosed with gonadoblastoma by histo-
logical study after inguinal testis resection.

According to literature data (1), some patients with CAIS report decrease in libido after go-
nadectomy. No changes in sexual function were detected after gonadectomy in patients under
our observation. One patient postponed orchiectomy becausehe had good sexual penile-vaginal
contact with a man, with frequent orgasms, and feared that orchiectomy would negatively affect
her sexual life.

All patients with CAIS after gonadectomy were prescribed monotherapy with estrogens, vita-
min D and calcium preparations.

Despite low risk of gonadal malignancy in CAIS cases, one 18-year-old adolescent patient with
CAIS was diagnosed with seminoma in intra-abdominally localized left testis, which is considered
a rare case (15).

Thus, despite low risk of gonadal malignancy in patients with CAIS, considering rare cases, it is
advisable to monitor intra-abdominally localized testes from puberty period.
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All patients with PAIS (8), who were assessed as girls with female psychosexual disposition, re-
ferred us due to revealing the signs of masculinization during adolescence. As soon as the diagno-
sis was made, regardless of location of gonads all our adolescent individuals underwent bilateral
orchiectomy according to the protocol to stop the progression of masculinization and considering
that in the cases of PAIS the risk of testicular malignancy is increased (50%) (1,8). These individu-
als underwent feminizing genitoplasty and were prescribed estrogen replacement therapy. After
1-year follow-up increase in mamme, change in tone of voice, and improvement in mood were
found in these individuals.

Reproductive prognosis in both CAIS and PAIS patients assessed as girls is pessimistic. As a way
to have a child, these patients can consider joining donation-surrogacy program using the male
partner’s sperm or adopting a child.

Among our patients with SDD 46,XY ovotesticular disorder was detected in two patients (17
and 35 years old) with female phenotype. The diagnosis was confirmed by laparoscopic biopsy
and histomorphological examination of gonads after gonadectomy, through establishment of uni-
lateral ovotestis. In both cases hypoplastic testicular tissue with clearly manifested fibrosis was
detected in the gonad on the other side. A 35-year-old patient with 46, XY ovotesticular SDD was
married to a man and referred us due to infertility.

Although the risk of ovotestis malignancy is relatively low (3%) (3,9), in these patients with
46,XY karyotype structurally incomplete uterus in the form of Mdllerian derivatives and in the
presence of dysgenetic testicle on one side and hypoplastic testicular tissue in the ovotesticle on
the other side due to absence of reproductive potential, it was advisable to perform gonadecto-
my after obtaining patient’s informed consent. After surgery patients were prescribed hormone
replacement therapy with estrogens.

It is impossible to consider ovotesticular disorder as a single syndrome, because there is no
typical phenotype or karyotype characteristic for it. Thus, presence of ovotestis is a determinant
in diagnosis, which is established only by histomorphological study. Phenotype may be different:
feminine, ambisexual or masculine (3,7,16).

Reproductive prognosis: most often pessimistic due to incomplete development of the
Miillerian ducts (uterus, fallopian tubes, upper two-thirds of the vagina) and gonadal tissue, as
well as the need to perform gonadectomy. However, taking into account development of mod-
ern reproductive technologies in the recent period, in individual cases it is possible to consider
expediency of cryopreservation of reproductive materials before gonadectomy. It is known that
in ovotesticular disorders, ovulation is observed in 50% of cases. Pregnancy and even delivery
have been described in such patients, suggesting that there may be normal development of
both female type external and internal genitalia, even in the cases of 46, XY ovotesticular dis-
order (17).

12 cases of spontaneous pregnancy in patients with 46,XX ovotesticular SDD with female phe-
notype are described in the literature (16). Only one case of fertility in a 46,XY patient has been
described. In all those cases, surgical excision of testicular tissue was performed before pregnan-
cy. In such patients excision of androgen-producing testicular tissue may improve ovulation (17).

One of our patients with ovotesticular disorder and female phenotype with 46,XX karyo-
type was diagnosed by diagnostic laparoscopy and gonadal biopsy having ovary on one side and
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ovotestis on the other side with signs of ovulation. Taking into account patient’s desire, it was

planned to cryopreserve the eggs and subsequently use them in the surrogacy program, as the

patient did not have uterus and only Mdllerian derivatives were presented. Miillerian derivatives

were excised during surgery.

Thus, in the cases of ovotesticular disorders reproductive prognosis is sharply different — from

pessimistic to favorable and solution to the issue of gonadectomy requires individual approach,

taking into account reproductive potential and anatomy of genitals.

Conclusions

In patients with complete and partial forms of gonadal dysgenesis, in the presence of Y chro-
mosome in the karyotype, taking into account the high risk of gonadal malignancy, gonadec-
tomy should be performed immediately after diagnosis. After gonadectomy, it is possible to
achieve pregnancy using egg donation on the background of estrogen-gestagen replacement
hormone therapy.

Despite low risk of gonadal malignancy in complete forms of androgen insensitivity syndrome,
it is advisable to monitor the gonads from puberty and, based on this, to plan gonadectomy
in the postpubertal period and then monotherapy with estrogens. Reproductive prognosis is
pessimistic, although it is possible to have a child using male partner’s sperm through surro-
gacy-donation programs.

In partial forms of androgen insensitivity syndrome, gonadectomy in patients with a female
passport gender and psychosexual disposition should be performed immediately after the
diagnosis is made, considering high risk of malignancy and in order to prevent progression of
masculinization in any location of the gonads. Feminizing genitoplastic surgery and estrogen
replacement therapy are necessary to achieve feminization, improving quality of life and pre-
vent long-term complications. Reproductive prognosis is similar to complete forms of andro-
gen insensitivity syndrome.

Taking into account low risk of ovotesticular malignancy in case of ovotesticular disorders, it is
possible to preserve it and, if possible, cryopreserve eggs for later use in assisted reproductive
technology (ART) programs. Excision of testicle on the other side increases chances of ovu-
lation in the ovotestis. Wide clinical polymorphism of patients with ovotesticular disorders
requires individualized approach in selecting the type of assisted reproductive technology,
taking into account anatomy of the gonads and internal genital organs.
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REPRODUCTIVE POTENTIAL AND PLOIDY
COMPARISON OF 5, 6, AND 7-DAY BLASTOCYSTS:
AN ANALYSIS OF IMPLANTATION,

CLINICAL PREGNANCY AND LIVE BIRTH RATES

Extended culture to the blastocyst stage has become a widely adopted practice in assisted repro-
ductive technologies (ARTs), offering significant improvements in embryo selection and supporting
single embryo transfer. Conventionally, the selection of viable blastocysts occurs on Days 5 and 6 of
embryo culture, with embryos that are deemed unsuitable for transfer, biopsy, or cryopreservation
after Day 6 being routinely discarded. However, a subset of embryos exhibits slower development,
reaching the blastocyst stage on Day 7. Remarkably, Day 7 blastocysts possess the potential for viabil-
ity, as they can attain top morphological grades, display euploidy, and ultimately lead to healthy live
births.

Unfortunately, the prevailing practice in most clinics involves terminating culture on Day 6, which
may result in the premature discarding of viable Day 7 blastocysts. While Day 7 blastocysts constitute
only 5% of the total viable blastocysts, those that meet the criteria for cryopreservation or biopsy
hold significant clinical value. Culturing embryos for an additional day extends the window of oppor-
tunity, allowing for the identification of more useable embryos per in vitro fertilization (IVF) cycle.
This approach is particularly advantageous for patients who possess limited numbers or lower-quali-
ty blastocysts, providing them with enhanced prospects for achieving successful pregnancies.

Key words: Day 7 blastocyst, slow-growing blastocyst, delayed embryo development, live birth
rate, euploidy, aneuploidy, clinical pregnancy rate.
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Introduction

Embryo selection is a crucial factor in the success of assisted reproductive technology (ART)
treatments. The development of advanced embryo culture media has revolutionized in vitro fer-
tilization (IVF) by enabling the extended culture of embryos to the blastocyst stage, resulting
in improved embryo selection and higher implantation rates (Sunde et al., 2016; Taylor et al.,
2014; Minasi et al., 2016; Gardner et al., 1998; Lane and Gardner, 2007; Smith et al., 2012).
Furthermore, advancements in cryopreservation techniques and preimplantation genetic testing
for aneuploidy (PGT-A) have enhanced the selection of euploid embryos for transfer, leading to
improved IVF cycle outcomes (Scott et al., 2012; Kang et al., 2016; Treff and Zimmerman, 2017,
Lawrenz and Fatemi, 2017; Al-Azemi et al., 2012; Capalbo et al., 2016a; Wang et al., 2017).

While traditionally embryo culture has been halted on day 6, recent studies have shed light on
the potential of day 7 blastocysts and their viability for transfer (Hiraoka et al., 2008; Wirleitner
et al.,, 2016; Tiegs et al., 2018; Hammond et al., 2018; Du et al., 2018; Whitney et al., 2019). Early
studies suggested lower pregnancy and live birth rates for day 7 blastocyst transfer, leading to
a reluctance in culturing embryos beyond day 6 (Shoukir et al., 1998; Utsunomiya et al., 2004).
However, more recent investigations have reported viable pregnancies and live births with day 7
blastocysts, providing an opportunity for patients who lack day 5 or 6 embryos to achieve preg-
nancy (Whitney et al., 2019).

Despite the growing interest in extended embryo culture, data on outcomes associated with
culture beyond day 6 are limited. Questions arise regarding the impact of prolonged embryo cul-
ture on embryo quality, the window of blastulation, and the range of time during which normal
embryo blastulation occurs (Navot et al., 1991; Prapas et al., 1998; Bosch et al., 2010; Marek et
al., 2001; Richter et al., 2006; Hiraoka et al., 2008; Kovalevsky et al., 2013). Additionally, the bal-
ance between optimizing the number of usable blastocysts and the risk of discarding potentially
viable embryos needs to be addressed (Sunkara et al., 2010).

This review article aims to explore the outcomes and developmental potential of day 7 blasto-
cysts. Through a comprehensive analysis of studies that include biopsy or cryopreservation of day
7 blastocysts, several key clinical questions will be addressed, including the incidence of usable
day 7 blastocysts, rates of euploidy, implantation and pregnancy rates, potential mechanisms for
delayed blastocyst development, strategies for clinical implementation, and recommendations
for future studies.

Research Findings

Association Between Embryo Euploidy and Biopsy Time

1) ,What is the reproductive potential of day 7 euploid embryos?*

Day 7 blastocysts have a significantly lower euploidy rate compared to day 5 and day 6 blasto-
cysts, indicating a higher likelihood of aneuploidy. A comprehensive analysis of IVF cycles from a
single academic center, which included 25,775 embryos undergoing trophectoderm biopsy and
preimplantation genetic testing for aneuploidy (PGT-A), revealed that only 40.5% of day 7 blas-
tocysts were euploid. In contrast, the euploidy rates were notably higher for day 5 blastocysts at
54.7% and day 6 blastocysts at 52.9%. After accounting for potential confounding factors such as
maternal age, anti-Mdllerian hormone levels, BMI, embryo quality, and the number of embryos
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biopsied, the significant association between aneuploidy and day 7 biopsied embryos compared
to day 5 and day 6 was evident.

2) ,Day 7 blastocyst euploidy supports routine implementation for cycles using preimplanta-

tion genetic testing.”

Despite the lower euploidy rate, day 7 blastocysts can still be used in cycles with preimplanta-
tion genetic testing, as they have shown potential to develop into viable euploid embryos, provid-
ing additional opportunities for successful in vitro development and live births. A study investigat-
ing single, euploid frozen embryo transfers (FET) found that day 7 blastocysts, though accounting
for only 6.6% of all biopsied blastocysts, exhibited a substantial implantation potential of 35.9%.
This finding indicates that even with a lower euploidy rate, day 7 blastocysts can contribute to
successful pregnancies when selected for transfer in the context of PGT-A.

3) ,Correlation between aneuploidy, standard morphology evaluation and morphokinetic de-

velopment in 1730 biopsied blastocysts: a consecutive case series study”

The study considered the impact of the timing of biopsy on blastocyst development and aneu-
ploidy rates. Among the 1730 biopsied blastocysts, there were differences in euploidy rates based
on the day of biopsy. Specifically, 67.7% of blastocysts biopsied on day 5 were euploid, while only
52.1% and 43.1% of blastocysts biopsied on day 6 and day 7, respectively, were euploid (Day 5
versus Day 6: odds ratio (OR) 0.7, P < 0.001; Day 5 versus Day 7: OR 0.56, P < 0.001; Day 6 versus
Day 7: OR 0.81, P = 0.036).

The results emphasize that the timing of biopsy may influence the likelihood of obtaining eu-
ploid embryos. Additionally, the study found that aneuploidy risk increased with maternal age,
with an approximate 10% increase in aneuploidy probability per year of maternal age (odds ratio
(OR) = 1.1, P < 0.001).

4) ,Earlier day of blastocyst development is predictive of embryonic euploidy across all ages:

essential data for physician decision-making and counseling patients”

Earlier blastocyst development is associated with a higher rate of embryonic euploidy, and
this finding holds true for both autologous and donor embryos. An extensive analysis of 2,132
biopsied blastocysts from 388 IVF cycles demonstrated a clear trend: blastocysts biopsied on
days 5, 6, and 7 had euploidy rates of 49.5%, 36.5%, and 32.9%, respectively. This trend indicates
that embryos biopsied at earlier stages of development have a higher likelihood of being euploid.
Additionally, maternal age and the number of blastocysts biopsied per patient were identified as
independent factors associated with a greater percentage of euploidy, reinforcing the importance
of considering these variables during embryo selection.

5) ,Worth the wait? Day 7 blastocysts have lower euploidy rates but similar sustained implan-

tation rates as Day 5 and Day 6 blastocysts”

The prevalence of euploidy decreased with increasing time to embryo blastulation, reinforc-
ing the importance of considering blastocyst development timing during preimplantation genetic
testing. The results showed that day 7 blastocysts had lower euploidy rates (43.1%) compared to
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day 5 (67.7%) and day 6 (52.1%) blastocysts. These findings suggest that embryos taking longer to

reach the blastocyst stage are more likely to be aneuploid. The prevalence of euploidy decreased
with increasing time to embryo blastulation, reinforcing the importance of considering blastocyst
development timing during preimplantation genetic testing.

Based on the research results regarding euploidy, aneuploidy, and PGT-A (preimplantation
genetic testing for aneuploidy), it can be concluded that day 7 euploid embryos have a lower
reproductive potential compared to day 5 and day 6 embryos. The rate of embryo euploidy is
significantly lower in day 7 blastocysts, indicating that a higher proportion of embryos biopsied
on day 7 are likely to be aneuploid. However, despite the lower euploidy rate, day 7 blastocysts
can still support routine implementation for cycles using preimplantation genetic testing, and the
extended culturing to day 7 can lead to the development of viable euploid embryos that would
have otherwise been discarded.

Implantation and Clinical Pregnancy Rate

After analyzing the results from multiple research studies, several important conclusions can
be drawn regarding the clinical contribution and reproductive potential of poor-quality blasto-
cysts (PQBs) and day 7 euploid embryos in assisted reproductive technologies:

1) ,Looking past the appearance: a comprehensive description of the clinical contribution of

poor-quality blastocysts to increase live birth rates during cycles with aneuploidy testing”

Poor-quality blastocysts (PQBs) have proven to contribute to an impressive 12.4% increase in
cycles leading to at least one live birth (LB) during aneuploidy testing. Nevertheless, it is important
to note that PQBs display slower development rates compared to their non-PQB counterparts. On
average, each cycle yielded 0.7 + 0.9 PQBs for biopsy, of which 0.2 + 0.4 were euploid PQBs. The
prevalence of PQBs is influenced significantly by maternal age, with women over 42 years bene-
fiting more from these embryos. Intriguingly, 18 women achieved their only live births thanks to
PQBs. Furthermore, patients with limited or no sibling non-PQBs also experienced higher success
rates in achieving successful pregnancies through PQBs.

2) ,Cryopreserved embryo transfers suggest that endometrial receptivity may contribute to

reduced success rates of later developing embryos”

Observations from research on cryopreserved embryo transfers suggest that endometrial re-
ceptivity might play a role in reducing success rates for later developing embryos. Clinical pregnan-
cy rates (PRs) were comparable between blastocysts cryopreserved on day 5 and day 6 (32% vs.
28%). However, blastocysts cryopreserved on day 7 displayed a lower clinical PR (15%). Although
this difference initially appeared significant, statistical analysis, after accounting for the number of
embryos per transfer, showed that the discrepancy was not statistically significant (P = 0.15).

3) ,What is the reproductive potential of day 7 euploid embryos?“

The analysis of the reproductive potential of day 7 euploid embryos revealed significant dis-
tinctions among cohorts in terms of implantation, clinical pregnancy, live birth, and clinical loss
rates. Compared to day 5 and day 6 embryos, day 7-biopsied embryos exhibited decreased odds
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of implantation, clinical pregnancy, and live birth. The implantation rate for day 5 blastocysts —
65.4%, day 6 — 56,2%, day 7 — 30.1%. However, no significant association was observed with clin-
ical loss or multiple pregnancy rates in patients utilizing day 7 embryos during treatment.

4) ,Worth the wait? Day 7 blastocysts have lower euploidy rates but similar sustained implan-

tation rates as Day 5 and Day 6 blastocysts”

Despite this lower euploidy rate, day 7 euploid embryos displayed a sustained implantation rate
(SIR) similar to that of day 5 and day 6 embryos. For euploid single embryo transfers (SET), the SIR
for day 5 and day 6 embryos was approximately 68.9% and 66.8%, respectively. Although day 7 eu-
ploid SET showed a slightly lower SIR at 52.6%, this difference did not reach statistical significance.

The collective research findings emphasize the positive clinical contribution of poor-quality
blastocysts in increasing live birth rates during cycles with aneuploidy testing, particularly bene-
fiting women over 42 years old and those with limited sibling non-PQBs. However, it is crucial to
acknowledge that PQBs display slower development and lower euploidy rates compared to non-
PQBs. Day 7 euploid embryos, despite their lower euploidy rates, exhibit comparable sustained
implantation rates as day 5 and day 6 embryos. Consideration of these factors is vital for assisted
reproductive technology clinics to optimize success rates when selecting and transferring blasto-
cysts for their patients.

Live Birth Rate

1) ,What is the reproductive potential of day 7 euploid embryos?*“

A sub-analysis of 3824 single, euploid frozen embryo transfer (FET) cycles was conducted, classify-
ing them based on the day of blastocyst development: day 5 (n =2321 cycles), day 6 (n = 1381 cycles),
and day 7 (n =116 cycles). Significant differences were observed among these groups in implantation,
clinical pregnancy, live birth (LB), and clinical loss rates. The odds of implantation, clinical pregnancy;,
and LB were significantly lower in patients who utilized day 7-biopsied embryos during treatment.
The live birth rates for day 5, day 6, and day 7 groups were 56.4%, 45,8%, and 21.5%, respectively.

2) ,Worth the wait? Day 7 blastocysts have lower euploidy rates but similar sustained implan-

tation rates as Day 5 and Day 6 blastocysts”

Day 7 blastocysts have lower live birth rates compared to Day 5 and Day 6 blastocysts. Al-
though they offer viable euploid embryos that would have otherwise been discarded, the extend-
ed culture to Day 7 is associated with increased miscarriage rates. The live birth rates for Day 7
blastocysts were significantly lower at 43.8% compared to 67.4% and 77.2% for Day 5 and Day 6
blastocysts, respectively.

3) ,,Euploid day 7 blastocysts of infertility patients with only slow embryo development have
reduced implantation potential”

In this study, a total of 2966 women underwent single euploid FET using embryos that reached
blastulation on either day 5 (n = 1880), day 6 (n = 986), or day 7 (n = 100). The results showed

that day 7 embryos had significantly lower implantation and live birth rates compared to both
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day 5 and day 6 embryos (P < 0.001). The live birth rates for the day 5, day 6, and day 7 groups

were 68.5%, 55.2%, and 36.0%, respectively. Furthermore, the day 7 group was found to be older
than the day 5 group (P < 0.001). Even after comparing age-matched cohorts, the day 7 group still
exhibited lower implantation and live birth rates (P < 0.0001 and P < 0.001, respectively). Interest-
ingly, the study found that the live birth rates were not influenced by embryo grade.

Conclusion

Maternal age, culture medium, blastocyst expansion time, and biopsy timing influence the
prevalence of euploidy, implantation potential, and live birth rates. These findings highlight the
importance of considering extended culture and blastocyst development on Day 7 in ART prac-
tice. Day 7 blastocysts can be of high quality and genetically normal. They have the potential to
result in healthy live births following frozen embryo transfer. However, further research is need-
ed to determine the success rates and live birth rates of Day 7 blastocysts, taking into account
factors such as blastocyst grade, ploidy result, and patient age. Further researches are needed
to accurately define the Day 7 blastocysts success rates and incorporate them into clinical prac-
tice. It is recommended to consider extended culture to Day 7, especially for embryos with early
or borderline grades on Day 6, as it may increase the live birth rate per cycle. Additionally, the
management of Day 7 blastocysts should involve setting patient expectations and considering
individual patient characteristics.
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PHILOSOPHY OF SEXUAL AGING
AND DYSFUNCTION

Sexual health is an important part of the general health also in aging men, women and couples.
Sexual health is determined by a complex interaction of biological, psychological and sociocultur-
al factors of the individual partners and their sexual and intimate interaction in the relationship.
Sexual difficulties and problems need therefore a biopsychosocial approach in diagnosis and ther-
apy. For the individual, the diagnosis includes the sexual history to clarify and define the problem,
the medical and psychosocial history. Problems and resources of the couple are assessed inviting
both partners to the consultation. Various therapeutic strategies are now available, all of them
should be applied in the framework of a comprehensive therapeutic concept. This includes listen-
ing, information and education in a respectful and accepting atmosphere. Medical interventions,
reaching from systemic and local hormones to drugs interacting with the sexual neurophysiology
may be indicated as well as various psychosexual therapies which have to be tailored to the indi-
vidual and the couple.
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PREGNANCY AFTER 35.WHAT HAPPENS
THEN? THE DIFFICULTIES OF THE LONG
AWAITED 280 DAYS...

Age is one of the most serious factors affecting a woman’s chances of getting pregnant and giving
birth to a healthy baby. Regardless of the standard WHO definition of infertility, age-oriented assess-
ment, research and timely management should be done relatively early for women older than 35
years —in 6 month in the 35-40 years and in 3 months after the age of 40, the ways of achieving the
couple’s fertility should be considered. After achieving pregnancy, the whole cascade of problematic
situations continues — age-related threats, which are important for both organisms during pregnancy.

Characterization of the age of 35+ — the so-called “clinical-reproductive portrait” — the state of
the “biological clock” of the ovaries — trends of the ovarian oocyte reserve starts to reduce in early
30s, and more so after the age of 35 and a significant functional deficit from the age of 38. These
trends refer to both ovarian functions — folliculogenesis — oocyte reserve and quality, dysfunction
of the synthesis of sex steroids, anovulation.

Increased likelihood of developing chronic, progressive structural diseases of important repro-
ductive organs such as uterine fibroids and adenomyosis with age. These pathologies may have a
negative impact on conception, as well as on the course and outcome of pregnancy.

High probability of chromosomal abnormalities in late reproductive age.

Women’s nutritional metabolic status and age-related changes, fetal programming factors asso-
ciated with maternal metabolism and nutritional risks.

Coagulation factors, age patterns of thrombophilia and associated decidualization, placenta-
tion, possible deficiency of complete placental invasion and circulation.
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Age factors of sporadic and recurrent pregnancy losses. Progesterone — “pro-gestatio” — the

main steroid hormone focused on pregnancy and the problems of progesterone-deficient age at
different stages of pregnancy.

Age conditions for any pregnancy complications (premature birth, intrauterine growth retarda-
tion, preeclampsia, ante- and intranatal fetal death, gestational diabetes).

Age risks and chances of IVF.
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RHEOLOGICAL STUDIES AS NEW
APPROACHES TO THE CHOOSING A
FERTILITY METHOD IN YOUNG WOMEN -
PATIENTS WITH ONCOLOGICAL DIAGNOSES

The survival rate of patients with cancer diagnoses is growing every year. Despite a high proba-
bility of survival and a normal quality of life in surviving women, fertility issues have until recently
been considered a secondary. By biomedical approach focuses on survival rate, but fertility is not
considering as very important component of the management of woman-patients with oncolog-
ical disease. This is easily explained, because the increased survival rate is associated with higher
doses of chemotherapy and radiation, which is often directly related to cure on the one hand, and
loss of fertility on the other hand. In modern society, for the full development of the individual
and the feeling of the concept of “happiness” and “success” need possibility of the achievement
of personal goals of any scale and difficulty. One of parameters of healthy emotional and social-
ization of a young nulliparous woman is perspective and possibility of the birth of a child. Young
woman who having oncological disorders in anamnesis, have addition stress, due on her think-
ing about fertility. Achieving the goal is associated with the type of cancer and its sensitivity to
hormones, prognosis. So far, none of the currently available fertility preservation options offers
complete certainty about future fertility. From the point of view of rheological studies, which
study of biological substances flow such as blood, lymph, plasma, rheological monitoring of pa-
tients with oncological disorders is necessary even before the start of chemotherapy. If the initial
rheological status (aggregation, deformability of formed elements and viscosity of the medium)
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is disturbed in patients with an oncological diagnosis, the possibility of infertility increases after

the completion of gonadotoxic chemotherapy because chemotherapy contributes to the devel-
opment of permanent ovarian failure. In this case, it is necessary to inform the patient about the
use of donor oocytes or embryos in the future for fulfilling the desire to have children. However,
in case of normal rheological status, it is necessary to inform patients about the possibility of us-
ing a successful method of in vitro fertilization with subsequent freezing of the embryo until the
moment when the young woman is ready to consider child birth. Thus, the rheological status and
all rheological studies related to the current state studies are a transitional link involved not only
in the personification of patients when prescribing chemotherapy, but also participating in the
health care strategy for the socio-psychological protection of women with cancer, ensuring the
choice of the right methods for future fertility.
Kaywords: Fertility, rheological status, blood flow.
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IVM OPPORTUNITIES, REALITIES
AND PERSPECTIVES IN ART

Purpose of the study
To analyze the data on the IVM method and to compare it with the own results of the IVM use

Materials and methods

The review includes literature data on IVM technology and retrospective analysis of patients
who have been using IVM for infertility treatment or as a method for preservation of oocytes in
cancer patients.

Results

The history of the development and successful use of IVM in the practice of ART, as well as
the modern definition of IVM and recommendations for the use of the method were described.
The authors present their own experience and conclusions in favor of IVM for different groups of
patients.

Conclusion
Modern Assisted Reproductive Technologies provide ample opportunities for choosing the most
optimal method of infertility treatment, as well as pregnancy realization after cancer remission.
Keywords: IVM, oncofertility, cryopreservation of oocytes
Oocyte in vitro maturation (IVM) is currently defined as in vitro maturation of immature oo-
cyte-cumulus complexes (OCCs) derived from antral follicles. Michel De Vos 2016 [11].
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Evolution of positive outcomes of the IVM technique is as follows:

1991 Cha KY[4] — the first live birth of a child after laparoscopically obtained oocytes from an-
tral follicles and IVM; 1994 Thompson JG, [12]. — the first live birth in a patient with PCOS; 2021
N. Kornilov et al. [14]. the first live birth in Russia in a patient with resistant ovarian syndrome;
2020 Grynberg M [7] — the first report of a live birth in an oncological patient after treatment,
who underwent IVM, before starting treatment for breast cancer.

Implementation of the IVM method in ART protocols started in patients with PCOS, in order to
reduce the risk of OHSS. Further, the IVM method has taken its place as a part of work with onco-
logical patients in order to cryopreserve the oocytes before anticancer treatment. Subsequently,
the method was proposed for patients with true resistant ovarian syndrome; to this day, this is the
only way to achieve pregnancy and childbirth in this group of patients — Galvao A [8]. It is worth
mentioning another small group that can be offered the IVM technique — these are patients who
are afraid of ovulation stimulation, as well as patients with a panic fear of developing cancer, who
have deep beliefs that the COH procedure increases the likelihood of its development.

Over time, the IVM technique has undergone various modifications. So far, we have observed
some confusion between what researchers call the IVM method and what version of it was used.
An invaluable contribution to the definition of the IVM technique was made by M. De Vos [11],
who gave a clear definition of it and described its possible variations. According to the author,
the true and original IVM technique does not involve the use of gonadotropins and an ovulation
trigger. As a result of puncture of antral follicles, the resulting immature GV stage OCCs are sub-
sequently matured in vitro. In the modified version of the IVM method, the author allows priming
of follicles with small doses of FSH, but excludes use of an ovulation trigger and denudation of
the obtained oocytes. Another option, which many people today mistakenly call the IVM meth-
od, are OCC obtained as a result of traditional COH, which were denudated, were evaluated as
immature, and an attempt was made to mature these oocytes in vitro. The most correctly, the
method should be called Rescue IVM. [11]. It cannot be considered «pure» or «true» IVM — since
the oocytes were obtained as a result of traditional COH using a trigger and the basic principle of
IVM is violated — the maturation of the oocyte in its own undisturbed cumulus cells.

It is possible to obtain OCC for IVM using two methods — the first is transvaginal puncture of
antral follicles on any day of the menstrual cycle, the second is ex vivo extraction from the cortical
layer of the ovary, after a surgery — OTO — IVM (Oocytes Retrieved from Ovarian Tissue). In both
cases, gonadotropins and an ovulation trigger are not supposed to be used.

Today, IVM is no longer an experimental method, it has been used for several decades and
according to the data available today the technique is safe for both children and offspring. But
the OTO-IVM method is still an experimental method, since long-term studies of its safety have
yet to be conducted.

Results of recent systematic reviews show no statistical difference in the percentage of live
births for routine IVF and IVM. [13].

Our experience

We have an experience of work with all groups of patients to who the IVM technique can be
offered. Oncological patients accounted for 31.5%, PCOS — 3.9%, Resistant ovarian syndrome —
2.9%, severe somatic pathology — 2.9%, proven allergy to COH drugs — 2.9%, age over 40 years
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- 4.9%, OTO-IVM — 6.8%, oocyte donors — 13.7% and other combined infertility factors —30.5%
Own results: The average number of maturation of oocytes up to stage M (Il) was 49.9%, the

average number of maturation up to blastocytes was 10.4%. To date we have 10 cases of favorable

outcomes in childbirth among patients, as a result of IVM without gonadotropin priming and ovula-
tion trigger, which amounted to 66.6% of the number of embryos transferred to the uterine cavity.

Own conclusions:

1.

The true value of the IVM technique is an ability to carry out an emergency sampling of
immature oocytes on any day of the patient’s cycle without use of gonadotropins and an
ovulation trigger.

The technique is the only way to achieve pregnancy with own oocytes for patients with
true resistant ovarian syndrome.

OTO-IVM is the only way to cryopreservate oocytes for patients with malignant and bor-
derline ovarian tumors, without the risk of contamination by cancer cells in the future,
unlike the method of cryopreservation of ovarian tissue.

The technique requires certain skills and professional ability to perform puncture of antral
follicles with a diameter of 3-5 mm., and we assume that it is the technical complexity that
induces specialists to carry out priming with gonadotropins to increase the diameter of the
follicles more than 10 mm, which greatly facilitates the puncture of the follicle, but in some
way loses the charm and the very essence of the IVM technique.

Since the problem of OHSS in modern ART has already been solved, it is unlikely that IVM
should be considered today as a method of preventing the development of complications
of COH and OHSS, offering a method of choice for patients with PCOS.

IVM may occupy an uncontested niche for patients with panic fear of ovulation stimulation
in ART programes.

Further work to improve the IVM technique may define the technique as an alternative to
routine IVF with COH for different groups of patients.
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THE ROLE OF AGE ON
SPERM QUALITY IN MALES OVER
AND BELOW 30 YEARS OLD

Male-determined infertility contributes to 40-50% of infertility cases worldwide. Sperm quality
is affected by underlying medical conditions, genetic predispositions and lifestyle choices such as
smoking, excessive alcohol consumption, and drug use. A large volume of literature describes the
negative correlation between male age and sperm health. The conclusion reached by this study
shows that age does not decrease the sperm quality. A retrospective study was conducted at the
Center of Reproductive Medicine in Thilisi, Georgia using 1084 patients who presented at the
clinic between the years of 2017-2022. All the patients were given the same instructions on how
to prepare for the sperm submission. Sperm quality was assessed using the light microscopy. The
following criteria were used to compare the spermogram test between the two groups: volume,
total count, motility and morphology. An odds ratio statistical analysis was used to determine the
significance of the results. Patients over 30 years of age did not have an increased chance of low
sperm quality (OR 0.75) and men over 30 had a higher chance of better sperm quality (OR 1.33).
The results demonstrated that age does not negatively affect sperm quality, further research is
needed to determine the factors contributing to the results.
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353535B00L SLLB3NL B6O3MABY
L3IMABNL BSMOLBDI 30 HANHIXI VS
30 3L BI3MAO) SLV3MOMNO3 X8IVI0AN

1d30mm fyznmos momgdal 50%-dn, nd3znommoal doBaBL 3030L L3gMdaol sdsma bo-
Mobbo gobadnmmodgol. b3ghdol bamolbbbg go3mabol bbbl 3o30L X8bdMonymmdal dcogm-
dofgmody, 3363&039Ma Hobolifomasbhymods, 33300L s sbmzmgdal LGnma. sbg3g 86038367-
am35605 abgon BoJGMMYd0, MmagmMogss Sen3m3mmob gosgsmdgdnma dnmgds, Lo-
89M3B 0L s bamzmEngnma Lodnsmgdgdal dmbdsmgds s bB3s 35367 H37337300. nd30emm
0y30amg000 3530L PBsyMBMoS M3I60d7 somgymo Hamal §ob 20-30% oym, cndEs dmem
sonfamangddo ol 833900Mo gonboMms, Mobsg 33300L s bm3mMxdal LBnmal 333900M
330Mm0mM]070Ls s g3MmmmanyMm BdJBMMIOL 135300M7096. sbo3ol oBJOSLMSL ghoo
oMLgds 3530L L3gMAnl bafmabbn, M3y godmaAnbaMmy nJosb, MmMA Bmass 3m3Y-
30530 dmmm sofemgymyddo L3ghdal baMmobbds d33g00M0 gonsfmglgds gobogo®s, bnd-
6o3L 03, MMA MgL, dgsmydnm sbamasbmes 3533000 L3gMads NBMM ESOSMN baMmabbols
1605 nymb, 300Mg s gdal §0b 58537 sba3nl 3537000. godmanbsmy njosb, Mma
L3gMdalb bamalbo sby3aL FoEgOsLMSE gy NYoMmabgds, Nbs 3038MsnEmm, Mmd Mgl
dgamyxd0m sb3M356 35(330L oM Ybs 3JMbyom d73Mo Pomalbin L3gMads, 30Mmg sbangs-
BMEldl. smbodbymo Lyznmbol dgbobfozmac, A3x6 dg3ssMmgom Gods303700L L3gMmads 30
Pamodeg s 30 Henal Bgdmon sbo3MdMN3 Xa31nRJ0dn, M3T3s3 835056y, MmA LESENLENINMN
domamo sbyzMOMN30 X8NBaL 3o370L SBdMasBME]OB] 30 AMby373700 oM SMAMSABEO.
h396 hogza@ofmgo 1084 3530360l MyEMmL3gd&0ymo sbammnbo, 58 353076 700s 2017-2022
Pang0do 3em0bnzsdn Aso@omgl godm33emg3300 s 839MBammMds. 353076E)700 O3Ys300) MM
sbo3MOMN3 XanBo: 30 Hemadg s 30 Hambg dg@n sbaznb 303300. y39ms 353036EL g3
L3gMadalb hsdsM]dAL nEIbENMa abLEMYIE0s. L3gMAnl baMmalbbol goblolsbmzMo godmyg-
63010m 0gdbs Lobsoeal dnzMmmlizm3n. sMbodbym MM SLy3MOMN3 XauBRJ0 hosGoMms L3gh-
ol doMmooon 3oh37670mMg00L goblsbmsms: AmEnmmody, 3MmbEabEMmains, Loghorm Mom-
©9bmods, dmdMmomdal baMmabbo s AmMmemmans. LEGSE0LEN3YMTS sbseMmaBads sh376s, MMA
mMm sbo3MOMN3 ¥adn3L dmMalb oym LGSEOLENINMO goblLb3s370s, M3 doynnmgds ndsby,
m3d 359535300 sbd3b oM 3730 3o3mabs L3gmdnl bafmalbby, cYdEs BoBobdghmbosmans goxs-
MomydYmo 33em733000L Aos@omgds.
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GONADOTOXICITY OF ONCOLOGICAL
TREATMENT AND GONADOTOXIC
PROTECTION

Cancer itself and oncological treatment has an impact on ovarian function. Several affects
have been described apart of adnexectomy and hysterectomy: reduction of the ovarian reserve,
disturbed hormonal balance, anatomic or functional changes to the ovaries, uterus, cervix or
vagina.

Depending on age, pre-treatment ovarian reserve and type of treatment chemotherapy has
highly variable gonadotoxic effect. During chemotherapy a concurrent administration of GnRH
agonist is the only confirmed strategy to protect ovaries.

Radiation exposure causes a reduction in the number of ovarian follicles. Moreover it affects
uterine and endometrial function. Gonadotoxic effect of radiotherapy depends on the radiation
field, dose and fractionation. To protect ovaries from radiotherapy: transposition of the ovaries
before radiotherapy and gonadal shielding during radiotherapy are available.
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33@0myd00.

sbo30l, A3nMbagnmosdg sMbgdnmo Ly33aMEbal domagols s Lyd3ymbsemm Jodomong-
Ma30nmon 3Mg35Ma@700l &n3nl gom3smabfnbgdnm, Jodomogmadnsl goshbos byzdome 3o-
M0sdgmMYMo gmbom@mgiLbngyMmo dmddgegds. Jndomogmadnol ommb gmbsm@Emm3nb-Mmo-
an0bobg 3mmMImbol (GNRH) sgmboli&nl 01563bengdn dnomgds Homdmaagbl byzzgmEbggdals
©5330L ghonsgmo Es3E 30330 LGMIEIa0NM Lodnsmgdsb.

Lbbo3symo cgMmodns sLJ3g 093336 Lo33gaMEbol BMMOINMgdal Momgbmdals dgdgnMmy-
0ob. goms 530Ly, 0L go3aMgbal sbgblL Lod3z0mMMULBEMULS s §bmdgEmnndals BYbI03BIS.
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300L mmb gmbsydnl sdEa30L godmygbgods.
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PREEXISTING DIABETES MELLITUS —
TWENTY-SIX YEARS RESULTS

OF THE ISRAELI-GEORGIAN PROGRAM
DIABETES IN PREGNANCY

Backgraund: Pregestational or preexisting diabetes refers to type 1 or type 2 diabetes melli-
tus that is diagnosed before pregnancy. The presence of preexisting type 1 or type 2 diabetes in
pregnancy increases the risk of adverse maternal and neonatal outcomes, such as preeclamp-
sia, caesarian section, pre-term delivery, macrosomia and congenital defects. The goal of medical
management of pregnant patients with pregestational diabetes is to maintain blood glucose con-
centration at or near normoglycemic levels at the time of conception and throughout the entire
pregnancy, taking into account that “normoglycemia” in pregnant patients without diabetes is
lower than in the nonpregnant state. Good glycemic control during pregnancy decreases the like-
lihood of adverse maternal, fetal, and newborn outcomes. Since patients often do not know that
they are pregnant until after fetal organogenesis is well underway, ideally, glycemic control should
be achieved before conception to reduce the risk of congenital anomalies.

The aim of the present work was to assess the degree of glycemic control and complications
rate through pregnancy in women with Preexisting Diabetes (Typel DM).

Methods: In total, 458 women with type 1 preexisting diabetes (mean age 23+6 years, diabe-
tes durations 12.4+7.5 years). The patients were divided into 3 groups (Gr.): Gr.1 — 258 patients
who received specialized pre-conception care; Gr.2 — 134 patients enrolled in the program at < 10
weeks of gestation; Gr.3 — 66 patients enrolled in the program at > 10 weeks of gestation;
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Results: At entry HbAlc (%) levels for Gr.1, 2, 3 and Gr.4 were: 8.12 (0.05), 9.08 (0.6), 8.09 (1.6),
6.7 (0.9) respectively; By the end of preconcetion care HbAlc levels in Gr.1 — 6.0 (0.65)% were
statistically lower in Gr.2 and 3 (P=0.000). By term HbA1c levels statistically decreased in all the
groups (P=0.024, P=0.000, P=0.000, respectively). The rate of spontaneous abortions was lower in
Gr.1(1.6%), than in Gr.2 (5.8%) P <0.0003; OR — 4.495. Percent of patients with microalbuminuria
increased in all groups at the end of pregnancy: Grl — 16.6%, Gr.2 — 20.3% Gr.3 — 27.2%).In the
3rd trimester macroalbuminuria vas observed in 4.4% of patients from Gr. 2 and in 7.5% in group

3. Percent of patients with retinopathy increased in all groups, but we did not find statistical dif-
ference between 1st and 3rd trimester. In Gr.1 percent of pre-eclampsia (0.44%) was lower, than
in Gr.2 (4.47%) and in Gr.3 (7.57%) (Gr.1-2 - P < 0,022, OR - 6.0; Gr.1-3 — P< 0.005, OR — 10.3). In
Gr.1 percent of preterm deliveries was lower, than in Gr.2 and Gr.3 (P1-2 =0.0057, OR—2.3; P1-3 =
0.0006, OR — 4.6). Perinatal mortality was observed in Gr.1 — 1.55%, in Gr.2 —4.47% and in Gr.3 —
7.5% (Gr.1-2 =0.105, OR - 2.88; Gr.1-3 = 0.02, OR — 4.881). We decided to compare pregnancy out-
comes in women with micro and normoalbuminuria in the 1st and 2nd trimesters of pregnancy:
the chances of development preeclampsia in patients with microalbuminuria was in 12 times hair
than in patients with normoalbuminuria (P<0.0001, OR-12,5) and perinatal death was in 10 times
hair than in patients with normoalbuminuria (P<0.0001, OR-10,8). Macrosomia was observed in all
groups: Gr.1 —26.7 %, Gr.2 — 28.3% and Gr.3 — 28.7% (P1-2 =0.79; P1-3 = 0.8).

Conclusion: If in patients with Preexisting DM, diabetes control was achieved before concep-
tion, their risk of: preeclampsia was 6 — 10.4 times lower, preterm delivery was 2.3 — 4.6 times
lower, perinatal mortality was 2.8 — 4.8 times lower, spontaneous abortions was — 4.4 times lower
— compared to patients in whom treatment was initiated already after conception. Despite good
glycemic control, women from all groups had high percent of macrosomia. Percent of patients with
rethinopathy did not increase during pregnancy. Microalbuminuria, that was detected in the 1st
— 2nd trimesters, increased the risk of preeclampsia, preterm delivery, perinatal mortality when
compared to patients with normoalbuminuria.

3MABJLGBBNIMO SIMNOSE60 LNSBIASN —
,MNEOLIMNO)S CNSBISOL
OLESIM-BLSISMOIBITML 3MMBMS3NUL
MGBXS5IJ3LNO SANOL dIXIBIBN

3M333LE&SE30M0 307G N Homdmaglbl 3nM3gma sb gmmg Gn3nlb ns07xEL, Mmdmals
©0586mLEGNM]dS Bgds MmMbymMmmodsd]. mMmbnymmosdn &odn 1 56 G&n3n 2 nsdxB L sML]-
0mods ol gealbs s boymazabm3zal smsbslymzgmo godmbazmoal gobznmammgdol sem-
0500MOSL, MmammoEss 3MJg3emadazlng, Lyzgobm 33709, bosMgzn FdmdNSMMOS, dy3fm-
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bmAns s MBbsymmamao sbmdsmons. Homdmegyboma 33emg30L dobsbns mmbnmmdal do-
denbsmgmonbsl gamy3mbBol ombal 3mbEMmmmabl bamalboby s gomomnmydgdal bobdamals
dgobgos 3Ma3LESEYM0 307G ML (G030 1) 3Jmbg Joamgddon. Gndo 1 3MgaaLbEosnyMo o-
3030l dJmbg byam 458 Joemo gobshomadymo nym 3 xanxdo:

30M39mm0 Xa3u0 — 258 3530560, MMAMoLsg honEomeom b3gEnsmyMma d3Mbsemody
hobobzody; 093-2 X330 — 134 353076@0, Mm3mgdnE 3hmgMmsdsdo ngb3b Ashoymmo mmby-
mmdnb < 10 330Msby; 373-3 X39B0 — 66 3530960, MMIMId0E 3MmgMmsdsdn hsghmbyb mm-
byenmoob > 10 330M31B7. 137 39d3H5Y303JM, d73333MJONBS MMULYEMONL godmbazsmon
00 Joemgol dmmab, MmAmMgoLsz mMbyemmonl 1-gom s 83-2 MndgbEmdo smxbndbydomesm
dngfm s bmMImomo1ndnbyMmns. sly3zbal Loboo HoMmdmagnwaybo, md oy 3Mxa3LES30-
Mo dogdmnsbo ©sdg@ob ddmby 353036@7080 NsdJENL 3MbEGMmMmM bgdmes Asbiobsze-
dog, 3M793eadxzLnob gobznmamadals Malizn nym 6-10,4-x9M s0SMN, 39Mnbs@omnio bns-
3000MNsbmModnL — 2,8-4,8-x9M sd5mn, L3MBEbYMN SOMMENL — 4,4-X7M ESdSMN 0T 35(30-
9670056 dgsmgdnm, MmAmddsis A3nMmbommos sanfygl Asbobzol dgdmaa. gannimBbal
mbols 3oMman 3mbGmmmols donbys3s®, yzgms xa3uBdo sm0bndbgdmems dszmmbmdonls
domammo 3mmEab@&ymo dsh336505mn. Mg@nbm3sonals dJmbgy 353076 Ms 3MmEgbEnmMN
Poomo mmbymmdal emmb oM gsbmam.s. dnzmmaomondnbymons, MmABgmog sxznjbnMos
30633 s 33-2 B§MndabEMmadn, Bhns 3Mga3msdxzlnal, boscemgzn ddmdnsmdal s 33-
Mobs@omymo Lnzzeomsbmodnl gobznmamydals Malzl BmmMImsmddnbyMmonls Jmby 3s30-
26&70056 dgsamgdno.

<<L<LL < 56



INFERTILITY 35+
 \\

/

NIKOLAY KORNILOV2MD, M. PAVLOVAL, P. YAKOVLEV?2

1. Next Generation Clinic", St. Petersburg, Russia
2. Next Generation Clinic", Moscow, Russia

LIVE BIRTH IN A WOMAN WITH
RESISTANT OVARY SYNDROME AFTER IN
VITRO OOCYTE MATURATION

AND PREIMPLANTATION GENETICTESTING
FOR ANEUPLOIDY

The first description of resistant ovarian syndrome (ROS) was made in 1969 by the pioneer
of ovarian stimulation, Georgiana Jones. This syndrome is also named of this doctor’s patient as
Savage Syndrome [1].

The main characteristic of ROS is the resistance of antral follicles to both endogenous and ex-
ogenous gonadotropins in patients with normal female phenotype and karyotype. Similarly, ROS
characterized by elevated serum levels of FSH and LH of menopausal range, normal levels of AMH
and antral follicle counts, primary or secondary amenorrhea or progressively prolonged menstrual
cycles and normal secondary sexual characters. According to A Galvao et al. ROS is a heterogeneous
condition. According to their data, patients with ROS can have not only primary amenorrhea, but
also a normal menstrual cycle, irregular cycles and secondary amenorrhea. These patients may
also have secondary infertility, varying FSH levels, and normal or high serum AMH levels. The eti-
ology of this heterogeneous condition is still unclear and possible heterogenic too. The etiology of
ROS is potentially genetic or immunologic. Hormone resistance is caused by inactivating mutations
in gonadotropin receptors as well as post-receptor defects. The presence of antibodies to endoge-
nous and cross-reactive to exogenous gonadotropins may also cause this syndrome. WHO class 3
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anovulation is characterized by hypergonadotropic hypogonadism in patients with primary ovarian
insufficiency (POI) and ROS. Anovulatory Infertility is a common complaint of women with ROS.

In vitro maturation (IVM) of oocytes is an alternative approach to conventional methods of
artificial reproductive technologies. IVM is currently defined as the maturation in vitro of imma-
ture cumulus-oocyte complexes collected from antral follicles. Until 2013, as well as in POI, the
treatment of infertility in patients with ROS consisted in the use of egg donation because ovarian
follicles were unresponsive to exogenous FSH. IVM is viable alternative to egg donation for wom-
en with ROS. The first pregnancy and live birth after IVM in ROS case was reported in 2013. After
that, we can talk about a revolutionary solution to the application of the IVM method in ROS,
which led to the possibility of having their own genetic child for patients with this syndrome.

In 2017, a 23-year-old woman with 3-years primary infertility was referred to our IVF center. Her
menarche had occurred when she was from the age of 17, received combined oral contraceptive pills.
She denied any autoimmune disorders. The patient’s karyotype was normal. Previously, the patient
received a conclusion about the presence of heterozygous state of FSH receptor polymorphisms FSHR
A919G, Thr307 Ala (rs6165) and FSHR A2039G, Asn680Ser (rs6166). She had elevated baseline FSH
levels ranging from 21 to 25 IU/L and resistant to ovarian stimulation. Before it came to our center it
was held 5 attempts ovulation induction and ovarian stimulation. In two cases, Clomiphene was used
at a dosage of 50 mg and 100 mg. In the remaining three cases, recombinant FSH (rFSH) was used with
dosages from 50 to 250 IU for 9 to 17 days with the addition of menotropins and aromatase inhibitors.
After her attempt at COS she was ROS and was therefore advised to pursue donor oocytes.

Fertility investigation. The woman’s hormonal and ovarian reserve testing was repeated in the
absence of hormone replacement therapy. FSH was found to be elevated at 25.34 IU/L (normal
range 3.5-12.5 IU/L) as was her luteinizing hormone (29.6 IU/L; normal range 2.4-12.6 IU/L). She
had decreased estradiol levels (15.2 pg/mL; normal range 12.5-166 pg/mL). Despite the elevation
of FSH, the patient’s AMH level was also elevated (38.0 ng/mL; normal range 1.58-13.5 ng/ml).
Ultrasound showed the presence of more 40 antral follicles up to 2 mm.

The patient delivered healthy boy of 4070g after FET with HRT and IVM, ICSI, PGT-A. One blas-
tocyst still story for next time. There were no any FSH priming and trigger used.

Tab. 1 Live birth in a woman with resistant ovary syndrome after in vitro oocyte maturation.

| FSH priming | Trigger |GV | MII IVM | Day ET | Fresh/FET | SET/DET/TET | Child born
12 2 3 1

GrynbergM et &3 10000 IU |15 Fresh
al 2013
LiYetal 2016 [ 100001U |5 |3 3 Fresh 2 1
GalvioAetal JEj 100001U |7 |4 3 Fresh 2 1
2018
- 100001U 14 3 3 Fresh SET 1
- NO 5 3 3 FET SET 2
FlageoleC. et al K3 100001U (6 |4 3 Fresh SET 1
2019
KornilovN. et al § NO 11 6 5 FET SET 1

2021

ROS is the rare endocrine disorder. Treatment of infertility in patients with ROS is a great chal-
lenge for both patients and clinicians. We report the pregnancy and live birth achieved using IVM
and preimplantation genetic testing for aneuploidy (PGT-A) in a woman with ROS.
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adMoNsmMod BMBLSINO 6SIMBNO)
MIABOLSAIBSIIN() LH33IMBBIJONUL
LOBXMM3NL 3dMBI JSNA3N MMBNS&NOL IN
VITRO aM3%0BIoNLYS LS S6I3I33MMNONXROSBI
3JN33MH6E560IMO 6363E03IMN
SILAENMIONL ASGSMIONL dITXID

Pomdmanggbor mmLymMmdnLs s gmEbamao boaymazno ddmonsmmodnl dg8mb3gasl 23 Hamals 3o-
3036@70d0 gmbosem@Emm3nbgdnbscdn MabalEIbEmo Ls33gMEbggdal LnbemMmdnm, Mmdgmog
domHanmm 0gbs dmndHoxwgdgmo 333M3bxMIeal 0b 30&Mm 30Mmdxddn dmdfoxgdom (IVM-In Vitro
Oocyte Maturation) s 3800Mombob sbyn3mmoansty 3hgnd3msb@ogonmo gabg@nsnmo (PGT-A) @3-
LENMgONL As@ofgdnl dgdga. MaboEIbEmMoo by3zgaMEbygdol Lobmmadanl (ROS) dJmbg Joaml smg-
603b30mes dgmMan sAMbmMys, 3MmM3NMm3AsbiEndnmammgdgma 3mmdmbal (FSH) combal 8s@gds
(25,34 8Lg/8) s BsemgnbaBomydgma 3mmAmbal (LH) ombol 85@370s (29,6 8bg/dmm), gL Mmocon-
mol ombol sgd3700700 (15,2 33/8em) s IMs@dn sbEn8omaMmymo 3mmAmbaol (AMH) combals
dmads@&g0s (38,0 bg/3dm), MoE sbmEnMydNMO nym S6EGMIMYM0 BMEN03NMIdnl Momgbmdals (AFC)
05®)705b0156 45-0¢07. 35307063 o HoBoM]d0s LGNBNMOENS gMbsMEMM3nbjdnm s s GMog]-
Mol dgy3s6s 3nbgdsnsdceg, sbgo Bmbby 0gbs Bohoamdmgdo mmin@ ol GMsblzsgnbscmnma sL3nMozns
s 300901 0765 15 dmydhoxgdgmo mmaodn. dsorn domgdolb dgdcega dmydhoxgdgmo mmanBgdnl
39m&n30Myds dmbs 0b 30&Mm 30mogddo (IVM). IVM-ab dg0cga 9J3b0s domasbds dosmfos 83-
GoxsBab 1l bEswnsb. nmadymo AmafHnzgxdymo MmmEnEJ00 goboymazngmes b3gMmas@mbmaal nb-
A&MozoBmM3mstdymo nbogdsoal (ICSI) gboom. 83-5 comgl bodds J8dMomMBAs Fosmfos dENSLEBMENEGL
3963000M700L LGSNSL. BmxyIEGMEIMAnl domLNS s PGT-A Lsyizgmnbm bamalbol mm gddmo-
mbdn. mMn3g g00Mombo smdmhbs gn3mmoacyma. PGT-A As@oms sbasgno cmomodnb LygzgboMmadal
9700menl 8o8mygbgonm (NGS\MPS). hs@sms g80MamEmsblba3gmn gfmmon 580Maomboo, domydnm
0765 mMLnammos, MmdgmoE sbymes mEbsmo boaymazno 3dmdnsmmono.

h3960 godmEenmgdnm, MIBoLEIbENMO by339MEBgg00L Lobemmdal (ROS) 8dmbg 353076@ 70080
IVM 8g00meals osbdsfgdnom gmbosom@Gmm3nboo LENTymosns s b-hCG @Mmnggamal godmygbgds
Logom oM stol. omonmo 33ga700l Bnbg3nm dgag3zndmoas 3035Msycema, Mmd ROS-al 8Jmbg
35(3096@70000506 IVM-0l 8600 8omgdnm mmEn@gol dgndmoso 8gombByMmo s GombByMo goymass,
8905ymxyz0gMgds o gn3mmoaceymo gdomombal §omdmgabs. Mmgma hsbl IVM §omdmaaggbl gfho-
9fMmo sen&gMmbo@nnm d3mbosmmdals 3gonmel ROS-0b 8Jmbg 353076@7000, Moms o0 3Yys3I0 M-
305060 8767@03nM0 donsdmBs3amgd0.

59 >>>>>



INFERTILITY 35+

NIKOLOZ SARAULI mD, PhD

Obstetrician-Gynecologist, Onco — Surgeon, GGRC, Thilisi

PRACTICAL APPLICATION OF ENDOSCOPIC
SURGERY AND ULTRASOUND RESEARCH
FOR EVALUATION AND IMPROVEMENT OF
FEMALE REPRODUCTIVE POTENTIAL

Introduction: There is a growing interest around the world, including Georgia, in detection and
prevention of contributory factors for thyroid gland and reproductive tract malignancies during
thyroid pathologies. Disease of the thyroid gland system (endemic-sporadic goiter, diffuse and
nodular form, thyrotoxic goiter, autoimmune thyroiditis of the blood, malignant tumors, etc.),
other factors associated with functional loss, resulting in polyendocrine changes are considered
to be the risk factor for tumor formation. Recent years of in vivo and in vitro chemicals have
demonstrated a unified system of thyroid, lactation and gonadal control. Among the cancers of
the reproductive system, the universal ladder occupies ovarian cancer with the fifth place among
the female oncological diseases, and according to the international mortality rates of women it is
unfortunately in the first place. Cervical tumors are divided into 3 types according to cells: ovarian
epithelial tumor, embryonic and stromal tumor monoderm teratoma, which mainly consists of
mature thyroid tissue (more than 50% of the whole tissue). It is both benign and malignant. Cases
of Struma ovarii 5-10% are transformed into carcinoma.

Diagnosis: 44 years old women admitted to hospital with general weakness, increase in ab-
dominal size, pain and heaviness in the hypogastrium. The patient’s medical history and clinical
manifestations suspected malignant ovarian tumor. Clinical-laboratory examinations were per-
formed with MRI / IV contrast, abdominal ultrasound examination, chest radiography, laparocen-
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tesis CA-125, CEA, CA. Examinations revealed Left ovarian mass 15cm in size, significant amount
of free fluid in abdominal and pelvic cavity.CA125-1,800 IU/L CEA and CA-19,9 IU/L. Evaluation of
free ascitic fluid was performed — malignant cells were not found.

Surgical Treatment: Decision was made to perform unilateral oophorectomy with express
morphology intraoperatively. Morphological examination confirmed the diagnosis of “prolifera-
tive ovarian goiter”.

Result: Postoperative period — proceeded without complications, postoperatively under the
supervision of an endocrinologist.

Comment: Unlike the most common types of teratoma, namely mature and immature subtypes,
struma ovarii does not demonstrate lipid material on either CT or MRI. When struma ovarii is accompa-
nied by foci of fatty tissue, they can be considered as areas of dermoid cyst associated with struma ova-
rii. In these circumstances, the presence of dermoid cyst can be a strong clue to suspect struma ovarii.

Key words: struma, ovarii

Remark: Full text is available at “sciencedirect.com” 2016

Pic. 1. MRI scan with contrast

Pic. 2. inraoperative images of ovarian mass.
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Pic. 3. morphology “proliferative goiter”

A6@MLAM3NIMO JOMIMANNOLS XS
JMEMS03IMNNO)IN 658 M33MMA3NL
3Mdd&N3IMM() 353MIIBIdS JSNNOL
MA3MMXIJBOIIN(O 3MSIBBNSINNOL
AILIBVSLIOIH® @S 3SLHITXMOILIOINSX

93bo35em0: Abmxzamomdn, 3o dmMab Lagomm3zgmmdn, 0BMEIds NbEIMILO BsMLgdMO
x0330m0ob 3s00memgngodol emmb gomaobgdmo xoMm3zamalis s Mi3hmendgoymo @masd@ob
33m30b700560 LNABLN3b7xd0L byendgdhymdn BOJGMMIdOL godm3zmgbols s 3MJ376300L
dndsmm. gaMmobgdMmo x0Mm33mol Esd357x0300 (9bgdnmo L3mMmaymo hoy3zon, CoBYBo-
160 s 3396dmM3560 MM, HmJLagnma hoysn, 53@m0d1nbyMo mmaMmmowodn, 5301306700560
LoBLN3bJx00 S 5.3.), Y37 BNOJE0NL EIMM3735LMS0 Y39380MgdNMON bB3S BoJGMMYdN,
MmdmydnE Lblssbbzs Lobol gbemimMabym 33eM0mgdxdL 033396, n3agds LodLn3bals
85063005M700L M0l3-Bod@MMIds. dmem fmagddo Jndonmads bn3zmngmgdgdds, Mmagmg
in vivo, oLy in vitro 5sA3963L BaMmabgdMmo xoMm33zmal, magd@sEnolbs s bsbggbm xoMm33mydal
3mbEMmmmoab ghonsbo bLobEgds. Myd3mmeydsonmo bob@&gdol Lndlbo3bygdL, Ybo3zxhmbsmyMm
300917 Jomoms mB3menmannm os3571070L, dmMal LyzzgmEbol 300m 030370L dgbnog
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330mMb, bmem Jomms Lagmomsdmmmabm Lnzzomasbmodal dsh37690mMadal Gnby3nm,
0b, bLudhnbomme, 30M33m sEagnMBgs. Ludz0mmLBEML ygamols bLodlbnzbgxgdo Yx Mmoo Go-
30L dobg300 nymaxzs 3 Godsc: by3zamibol g30cmgmaseymo LodLngby, gddMombnmo s
LEMmTYmo bLodbnzby dmbmegMmdnma Ggmo@mas, Mmdgmoi doMmoosoe dxagl)ds dbm-
omeo 3mdHhoxzgdymo mnmmoeymo Jumznmobgsd (dorensbo Jum3zomol 50%-bBg d3&0). ol
oMol MmagmMg 39000m30L700560, 0Ly 93030L7d0860. Struma ovarii-b dgd;b3g3700L 5-10%
39005335M 705 30ME3nbmadsco.

3m0b03yMmo d30mb3g3s: 44 Henol Joamon, dma3dsmms 3emnbnisdo Anzomydoom: Bmasn
LobyYLEI, 8ol Bmdal ds@g0s, G3030mao s bnddodal dgxamdbydsty 3n3masl&mandals
oMgda. 353076@0L 8658b67B0SL o 3emnbagnma Bndbydnsb godmadwnbamyg, 3330 0jbs do-
&obomo LY339MEbOL 930130L70056 LNALN3bYYY. AoBomes 3mobagyM-msdmMs@Gmmonmo
850m330m73900 8M@) / 03 3Mmb@mMslGnMmadnm, 8ol ML yMEMdaIMnco godm3zagss,
81 d3gMmnl M16Ea30maMox3ns, MadsmmEgb@abn CA-125, CEA, CA. 33am3390000 godm3mo-
by dombgbs Lo3zgmEbol 15 LA-ob Homdmbogdbn, sbg3g 360d367eMM3560 MomEybmdom
0s30bysmo Lombgy 3xsmobs s 376x0L mMYgddn. CA125-1,800 bg/om CEA s CA-19,9
La/an. As@oms Mo30LbYBsM SLEOGYMO Locbol sbsgnaBo — 530030700560 PXMYEIdN oM
0765 653m360.

hoBoms Pboms@ghamnmo mmxammgd&mdos nbEmom3gmogonmae gjudmgl 3som-
dmxzmemagoymo godmizmgznm. 3somdmmxammmagonmn godm3zmi300 oL yMmos
,138339MEbol 3Mhmmoxgmsgoymo bLEGMYAob” ensgbmbo.

3mbEm3gmogoymo 3gmomen — d0dnbsfmgmds gomMmmymadgdal gomadg, m3gmagnals
dg098 ndymazgomes 9bomimnbmmmanls dgo3smyymgmodal J373.

MaB0737: Bamo®maolb yzgmmsbg bdoMmo gmmAxdabgsb, 3ghdme dmafoxzgdnmon s dm-
1990x3309mo0 J33@03700L38506 gobLb3s3zgdom, struma ovarii-ob EMmML shE 3&-By S oMy
0 B-B7 oM 30Mmnbgds mn3nymma dsbams. Mmegbsg struma ovarii-olb 006 sbeMo3lL gbo-
dm3560 Jum3zomol 3m3YLgdn, nbobo dgodmyds Asomnzsemmb ymdmoymo 3obEol sfmyg-
0o, MMIMYd0E sLmEnMydYNY struma ovarii-bLesb. sbgo d750mb3g370d0, EgMAMmoEnMN
30L&0bL 3SMLgomMods HoMmdmoalbl domngfm dnbndbydsl struma ovarii-b63.
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General Surgeon; Surgical Oncologist; Mammologist GGRC, Thilisi

REPRODUCTIVE OUTCOMES AFTER BREAST
CANCER IN WOMEN WITH VS WITHOUT
FERTILITY PRESERVATION

Abstract

Breast cancer is a common cancer among women, and its treatment may have adverse effects
on reproductive outcomes.

Fertility preservation techniques, such as oocyte or embryo cryopreservation, have been
developed to address this issue.

Review

This review aims to compare reproductive outcomes in women with breast cancer who
underwent fertility preservation versus those who did not. The review includes studies that
examined pregnancy rates, live birth rates, and complications such as miscarriage and preterm
delivery.

Result

The results suggest that fertility preservation techniques are effective in preserving rep-
roductive function in women with breast cancer, with higher pregnancy rates and live birth rates
observed in the preservation group compared to the non-preservation group. However, there
is a need for further research to better understand the long-term reproductive outcomes and
potential risks associated with fertility preservation techniques in this population.
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ab dndmbo3s 30Bbs© nbobozL, dg3ssmma My3mmeyjiomo B’Nbjgool dgeyagdn Jo-
m90do, Mmdmyddsg dgnbsbgl 339MEbnxMmgn s MmMAmMgddss oM d70bsbgl.

dndmbom3s dmoEe3L 33emg330L, Mmdmolb Ladnsmgdodog dgobfozmgl mMbyemmodnl
doh3767000, gmiboma dmdsemodnl dsh37630mad0 s abgon gomoymydgdn, MmgmMo-
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0l ommU, 30coMy shdgbobnmal. M3y, LogaMmms 8xdcagman 33emMJ3700 58 3M3YMOENSdn
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ONCOFERTILITY-INTERNATIONAL
EXPERIENCE, MODERN ACHIEVEMENTS
AND CHALLENGES

Fertility preservation is a relatively new era in the reproductive discipline which was developed
in order to preserve the potential for becoming parents of young patients at risk of sterility due to
cancer treatment. Since the term “oncofertility” and the relatively small oncofertility consortium
of research scientists and allied clinicians were organized in 2006, the group has become a robust
and productive community from over 45 countries around the globe. Nowadays, as a concept,
oncofertility describes an integral network focused on medical methods to spare or restore repro-
ductive function in patients diagnosed with cancer.

Current female fertility preservation options include oocyte, embryo (requiring sperm do-
nor) and ovarian tissue cryopreservation, as well as, suppression of the hypothalamic-pitu-
itary-ovarian axis with gonadtropic-releasing hormone (GnRH) agonists. Despite the existence
of broad list of FP opportunities, some challenges in this field still exist. For example, in some
cases, certain cancer diagnoses require urgent initiation of treatment, in which cryopreser-
vation of oocytes or embryos risks delaying initiation of chemotherapy due to the time re-
guired to complete controlled ovarian hyperstimulation. What about the FP options for males,
post-pubertal male patients can undergo sperm banking. Oncologic testicular sperm extraction
(TESE) is also available in patients who are unable to produce a semen sample or have asper-
mia, resulting in about a 50% successful sperm retrieval. However, some challenges are also
faced by male patients.
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Apart from the current achievements there are some exciting areas of current research for

future investigations to improve FP options for patients. One of them is human in vitro gameto-
genesis (IVG). IVG is the process of making gametes outside the body. IVG uses either 46XX or
46XY somatic cells to make an oocyte or sperm cell from those somatic cells in the lab and fer-
tilizing them with gametes of the opposite biologic sex in order to make an embryo. The ability
to generate gametes without the use of natural gametes presents a unique opportunity with-
in reproductive medicine with particular applications for the field of oncofertility as well as for
possible future opportunities of non-gamete dependent reproduction using induced pluripotent
stem cells (iPSC).

Despite the existence of broad international guidelines FP care is often unimplemented, due
to several barriers which include: a lack of referral pathways and models of care (MOC) for onco-
fertility services and collaboration between cancer and fertility doctors to deliver services, also
inequitable access based on cost, in some countries a lack of trained staff who can deliver these
services, no consensus about the best way to deliver information to patients, some ethical or
religious issues and etc. however, to overcome these difficulties, modern models of care (MOC)
are being developed and refined, focusing on a several key domains, including: communication,
oncofertility decision aids, age-appropriate care, referral pathways, documentation, training, sup-
portive care during treatment, reproductive care after cancer treatment, psychosocial support
and ethical practice of oncofertility care.

Key Words: Oncofertility, fertility preservation, achievements, challenges

MB3MBVIMSENNMOS-LLIAMOASAMMOLM)
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@5 358MO333300)

mB3mazgMmE&nmmods dgesmixdno nbm3sgonma dodsmommgdss Myd3mmeydisnnm aliEnad-
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0033905 00 353096@700LmM30L, MMAMIONE 3oNSD dg3MaLboym s6E0LNALN3bYM ;gMma3dnsl,
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Jomal Mg3mmeydsonmo 3363300l d965mMA7N6700L 0obsdgemmsg 8gomegdn dmoEssl
mmE0E&700l ©s/56 g80Mam 3Mom3mblgMm3ssnsl. 33cesmadnom sbsm g3L3gMndgb&ym 8yom-
©90L 309319036900 Ly339MEboL Jum3znmal 3Momzmblgm3sgny, baemm3byMmo byzzghabol nb
30&Mm dmafoxrzgds, sb737 303MMdMOdNL-303MmB0B-bo33gMEbagdol Mmamdym LobEgdshy
8mbsom@mm3nb-Mmomabnbg 3mMAmbal sgmbalGms (GnRH) B70mJdggds. dnnbgs3sc
xyhBGommonl dg6smAnbadal gbosms 3ama Asdmbom3zsmals, cmgbomgmonm, dsnbg
aMbgdmMOL goMm333nano 3odm§393300 88 Bndommymydnm. JMhm-3Mho Fomasbl Bmgnghoo bo-
bol mB3memagnnmo 0sgbmbols ssLEYMIONLLL Mmool godmba@nmo bodgng Homdme-
©396L. 306500056, 339MX ML 56 gddMambal 3Momi3mblLgM3sEns Amacmbmsl gomM3zgnm
cofmmb Ly339MEbagdal 3MbEMmmamadsn 3039MLENTYMSENaL EsLMYEMIdaLbo3Nl, djo-
dangods dgxyMmbogl Jodomomgmadnol emmymo ©sfygds. Moz dggbgds Madmmeydsonmo
B3Yb3in0l dgbomhnbgosl 850853539080, 3mLE30aMEYmMO sbvznl 35307637000 sg@0yMo
899mnygbg0s L3gMhadal domMdSB30bgn. bmemm 03 353076E700L30L, MMIMJOMSBSE godmby-
G&maos maogm-, sBm — 36 sb3gMmdns domgdnmons Laomgbamg xnMm33zeMmgdnEsb b3gmdal g7-
LEMIJn0b 3Magd&nss (TESE). Boybymozae 88 dgomeegdol domamaxgd@nimodals, goMizg-
a0 3godmE333700 88 dndsMmonymMxd0msE3 XM 300093 SMLYdMOL.

8oy shbgdnmon domHx3300Ls, CMabmamdnom, Mx3Mmendgoymo i3bjznaol dgLobs-
MANnbgdmo Mydybndg dgomean xgf 300033 dgLHogzmal 3MmEgLbdns. 3Mod@n3sdo sbo-
bgfgoce, domomamons, nbnbo Logommydgb Lodmadszmm 33emy390L, YIES M- domgs-
6Bg 8330dmM0s 1339 393585630 MoN ynmoemgds. gb gobmszm nb 30&Mm gsdg@magbabols
dgomen (IVG), Mmdgmog Homdmowagbl bLmds@nmno NxMyeadnsb godgdgoal (Labggbm
X Myg0al) d774860b dgbadmadmmosl ss8nsbol migsbnbdal gofgo (in vitro), 3g0cogma
30, Lagofmgdol 850mb3735d0, 8o goboymezngMmgdsl gddMombals dobomgdsc. smbodbymo
0 boosbaglb HomImaggbl, sMs dbmeme MbBimaymEGommodal dndsmonnmgdom, shsdye
030 09603365emm3560 dgLodmgdmmodss, Lsdmdszmme, 0bEYyEnMldymMo 3myMmodme))-
bEMmo nxMygdal godmygbgdoom bgbmdmnzn YxMEadnLagsb sdmyninadmas My3mm-
©1d309mo $Y6Jgnnl dgbsmhnbydabonzob.

Moz 9796700 BaMEMMO0L dgbobsmhybadmo 35303670030l 0sbsdgmmay Lg-
M30L900L dnfmegdal Lyznombl, Bonbyszs LagmmsdmMmabm gonEmsnbldal s n33g d7-
07053709m0 dogmdgonl (Model of Care) 3tggeman Loabs, 58 BndsmmYmadnom goM33gnm
05MngMmgol Lblssbbzs Mganmbdn 39@)-ba3emydse donbi 30hyadom. ghom-ghon Loynme-
maom bLa3nmbn 3omasb mb3memagdoLy s Mgdmmend@&mmmagdol dmmol 3m376035300L
Bo3aMadModdy, M3 9BIMbIOL 3530763 700LM30L BIMBGNmmodnl dgLbsbsmhAnbgdmao 337
sbgMmgomo dgomegdnl dabsobgd hmmymo s sdmadfhnmszn nbggmmdssnol dofmeadsl.
305L00b, 33MbosemoNlL Ly3domee domomo MoMIdYMIds bdoMmo sMhobgmdobshzmal
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50 @n3ob Lodgengnbm LgMm3nbydl BAdnMm dgdmbizg3sdo Losbm3gzm 3MA3s607003 oM SA30O-
656Lgd76. A3MbseNMdNL sMmbndbyman dgomadal sbgMmazsl bmagngmo Mggnmbdo Ambo-
bengmodol Mymogoymo dgbyenmydgdoy ndamob bgmb. o8 o bb3s 3hmdmydgdal smdmUbs-
Bbzmymo sg@nyMmo d1nds3g0s s 06335900 3530760086 3MB1N6N35300LS Yy BBy
BM1b30L 8bsdgemmsg dnagmagdn (MOC), mMmAgmos 8nbsbl nbgon byzzs6dm Lyznnbydals
dmag3oMg0s s gosgdms Homdmoggbl, MmagmmmgdnEss: 3m3Nbozsgoal ba3mgdmos bb3ses-
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Lb3s 3Mmmazngmob 97ndgdol dmMmab s Esa305670mMN Max3gMmoman, 353076@Ms samMaFyMa3n
0bxzmMmdnmgodnl 3mdmgds, sba3alb dgbodsdalbn 3nmMbscmmdal dgomeanl LEmMsc dgmhg3e,

LodgenEnbm 3gMbmbsmol 3hmazgbombamabdol boamabbo, 353096@Ms BLOJMmmmagonmo
dbssggms A3Mbaemmodnl 3hmgLdn, Jon3nto 3Mnbn3gdnl LM LE3S s LB3.

Lo3396dm LoBy3zgon: mb3mazgmEG&ommods, BIMENMMOL dgbsmhnbgds, domfha3300n, do-
8m§333900.

93¢ mMydn:

e B0obm 30335d73 — mdaMabiob LobgmdHonazm Lydgywninbm Nbn3zgmbodg@nl dgnEnbal 3s-
390G IV 3gmbob bGYEIbG

e bobm 3mhysdzomon — mdagmobol LobgmadfHoxmm bsdgnsnbm P6033MLOEIGNL dgnio-
6oL Ba3YMEIGL IV 39MboL bLEYEIbEN

o mMY0bBy 3odYbns — Mdamabnl bubgmadfom Lodgyninbm Nbn3zgmbnGgEnl Ludgenznbm
RoMIS3mmmagnal sbminmmgdymao 3Mhmazgbmma,nbly-ab bodgsbogmm nbsm-h333700L 39-
6&Mab omai@mmo

e Jgm3356 gMmogomad3zngmo — gjodo 9956-30bg3memman, obly-ob 3nM3gcmo Lonbozgmbon-
&a&m 3am0bnznl 3gMnbs@mmmanaol dndsmommgdal gnbjyizmemmanol gobymaznmaydals
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2. Caraps Medline, Thilisi Georgia

MANAGEMENT OF CERVICAL
GLANDULAR INTRAEPITHELIAL
NEOPLASIAS OF IVF PATIENTS

Introduction

Benign and malignant cervical glandular neoplasias can be differentiated with imunohisto-
chemical methods by using different monoclonal antibodies. As well as cytological classification is
always written as AGUS but differentiation with CGIN |, II, Ill will make it easier to identify manag-
ment of each patient.

AIM

The aim of our study was to identify immunohistochemical diagnostic criteria for cervical glan-
dular intraepithelial Neoplasias (CGIN) and reveal the risk of malignancy. as well as observation
of patients at risk during in vitro fertilization.

Method

We examined 117 women (age 39-43) with cytological diagnosis of atypical endocervical cells.
These patients were divided into three groups based on a grade of the lesion:

35 patients with CGIN1 (group 1)

72 patients with CGIN2 (group 1)

28 patients with CGIN3 (group lll). During CGIN3, office hysteroscopy and subsequent stimulation
of in vitro patients occurred, while during CGIN1-CGIN2, direct stimulation and subsequent control
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were performed. Follow-up material obtained by operhysteroscopy was examined by hematox-
ylin-eosin and immunohistochemistry using monoclonal antibodies against Ki-67, EpAg, MNF116,
CEA, EMA, and P16. We used our own histological algorithm. p16 was positive in —40% during CGIN3.

Conclusions

The results suggest that evaluation of a grade of cervical glandular intraepithelial neoplasia
should be based on histological and immunohistochemical studies. The morphometric algorithm
should include the following criteria: type of lining epithelium (cubical, columnar), nuclear cytoplas-
mic index (1, =1), stratification, hyper — and hypochromasia, size and amount of nucleoli, and stro-
mal — parenchymal ratio. The immunohistochemical study should include the expression of prolifer-
ation marker (Ki-67), carcinoembryonic antigen (CEA)and Epithelial Antigen (EpAg). We recommend
the classification of CGIN into three types: low grade cervical glandular intraepithelial neoplasia
(CGIN 1) medium-grade CGIN2 and high grade cervical glandular intraepithelial neoplasia CGIN 3.

Results

The comparative analysis of immunohistochemical results showed that expression of Ki-67 is
seen in CGIN 2 and significantly increased in CGIN3 (p<0, 05) which indicates that the expression
of these epithelium specific markers does not change according to the grade of atypia and car-
cinogenesis (they can be used for determination of tumor phenotype). The expression of CEA and
EpAg is strongly increased in CGIN2 and CGIN3 (p<0.05).
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Fig. 1. Clinical Data Fig. 2. Clinical complains

.
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Pic. 1. CGIN1-EpAg Pic. 2. CGIN2-EpAg Pic. 3. CGIN 3-EpAg
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ECCIN 1 (n=36) |ECCIN 2 (n=72) |ECCIN 3 (n=28)

Central 17.67 21.22 24.86
Mitosis 0.11 0.67 1.14
The redistribution of chromatn is rough 2.89 5.06 13.43
The redistribution of chromatin is tender 23.67 22.39 14.86
The redistribution of the chromatin is papilar 0 0.94 0.43
Rosettes 0 0.11 0.43
N/C decreased 15 6.89 8.7
N/C normal 8.22 13.94 15.71
N/C increased 1.89 7.78 10.57
Hyperchromatosis 13.11 9.1 17.14
Hypochromatosis 14.89 14.56 4.86

Tab. 1. differential diagnostic criteria of atypical glandular cells
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LSA3NMMULBEMUL JOMOL XOM33TNM3S60
06&6MHI300IMIMO 6IM3MMSBNIAONOL
addmM(0)30L 336I3X336&0 N6 30&MM
306036863040

dgLo3omao

Lad30MLOEML ygemob 30000 N30L300560 Y 330130700560 X¥0M33eMM3560 ESBNSBYONL
0x33M7b630530s AgLadmgdgmas n81nbm3abEmdodonmao dgomeadom, bb3lsslbzs sb&ng)-
60bL La§obssmdgam AmbmzmmbyMo s6&0LbgymMIdal godmygbydom. Maasbsi o@&mmm-
301 33em735d0 goEmammanymo 3emabngnisznnoc ymsgmamsznl nfymgds — AGUS, onzgigb-
3005 — CGIN |, 11, 11l goss30emgdl cnnomgymo 3530360l nsgbmBalb BybE ngbEnxo-
30M705L s d70cegma 99baxd76@)L.

90bobo

h3960 330Mm730L BnBobo aym LydznmmLBML ygemals xnMm33emm3560 nbEMIx3000gMmHMo b3-
m3msbogdol (CGIN) ndybm3nbE&mgndoymo nsgbmbiEninmo 3MmoBaMmondgdol nwlbEoxyon-
30705 s 93030L700560 LNALN3bOL Mol3nl godm3mgbys. 81737 Eo330M3905 Malizol AJmby
353096700l 06 30&Mm gobsymazngmmgdabsb.

dyomeon

h396 3odm3n33emogo s@n3nMo JbemEym3znzsemnmo nxMIIdal FoGmmmanymo osa-
bmBoo 117 doamoa. sbazn 39-43 Hamo, gL 353076700 snym LdG Xa8NBIE ESBNSLBJONL bo-
Mmobbolb doby3znm:

35 3530960 CGIN1-00 (I Xanx30)

72 3530960 CGIN2 — 0o (Il x39x30)

28 35330960 CGIN3-0m (Il xgnx30)

CGIN3-ab ol ommb dmbs Lamaxznbg 3obEgMmLim3ns s dgdcegmdn LEndnmsgns nb 30-
Gmhmb 353096@70d0, bmenm CGIN1-CGIN2-0b ofmb 30Msdnm LGTYMOE0S s dJ0amadn
3mb@mmamo. mazobinbBgMmmlzm3nnom domydymo d3dceamdn dsboms gedm33mgymo oym
3905¢mgLomnb-gmB0bol s ndnbmanbE&mdndnaols AmbmicmmbyMmo s6E0LLBIYmydal godm-
ygbgodoo Ki-67, EpAg, MNF116, CEA, EMA-L P16 30dsfMmo. h336 godm3nygbgo A336 oy d790-
boamo 30LEHMmmMmagoyMo sengmMmomdo. pl6 —40%do ogdomo nym CGIN3 ob cofmmb.

dyxo03900

d90033300 35M3nemol, MmA bad3znmmLBmL ygmolb xoMm3izenmm3zsbo 0bEMsgd3ncgmymo
Bgm3masbnnl bamabbol dga3sbgds nbs g3ndbgdmegl 3obEmmmagaym s 0dnbm3nbGmdo-
doyM 33em9370L. A336 gnmhg3c CGIN-0bL 3emsbngnzoEnsl LA G03s: sdsMO bamalbol bo-
d30mmbbmL ygemaols xoMm33emm3560 06EMs330007myMo bgm3masbos — (CGIN 1) s badysemm
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bamabbolb bLydznmMmmULBMUL ygemob x0Mm3zemm3560 nbEMsg3nmgmnma bgm3mastns — CGIN 2 o
domamo bamaobbo — CGIN 3.

930093300

0316m3nbEmgodoyMmo 3odmM33eMI3000 EOEENbos, MmA YnMm33emm3sbn j3ncgmondol
3&0300b bomabbol Mol 3sfmsmgmnMmoc ng3myds 853cgan dafzgmgdnl gdu3mabng: 3hm-
m0ggmoEnol dsfmzgmob Ki-67-0b gdu3mgLns nfygds CGIN2 — ol dgdmbg3zsdn s 3603365mm-
365000 dgmngfegds CGIN 3-0b 358mb3935d0 CGIN2-0106 gsMmydnm, ob 3-xgM 37E05 s sbo-
LoomgoL demogmo 3mBoGoymmods (p<0, 05), Meg Bonmnmgdl xnMm3zemms3sbn g3nmgmomzo-
&700bL domo 3Mmmeoxizgmaznnm s3&03mdsb).

doemmosl 3nbom 3amnbnis GGRC-L (Johoryam-ggMmdsbnamo My3hmeyjEoymo 8xnEn-
6oL 396&ML), 3cMm0b03y ,30M3L BxmMdnbL” s MdomaLNL LobgmadfHoxm bydgoznbm Hbo-
39ML0GEIEL 33em730L dgbadmadmmonbo3nl, sbdsmgdabs s dbsmsggmaobo3zal dogmo

33mm330L 3obdszemmosdo.
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N.N. Petrov National Medical Research Center of Oncology, Saint Petersburg

IMPORTANCE OF FERTILITY
PRESERVATION IN CANCER PATIENTS

Despite the increase in the incidence of malignant tumors, modern methods of diagnostics
and treatment have significantly reduced mortality rates for all malignant neoplasms over the
past 10 years by 15.9% for men and by 14.6% for women.

For young people aged 15 to 39 the 5-year survival rate for all types of invasive cancer years
is 82.5%, while 14 distinct categories of cancer show a statistically significant improvement [1].
In this regard, the number of young people who have undergone cancer treatment and have the
prospect of a long life is growing, which obliges doctors to take steps aimed at improving the
quality of life of the patients and at their full-fledged medical and social rehabilitation, including
preservation and implementation of the reproductive function.

Gonadotoxic treatment for malignant tumors of various sites has a transient or permanent
negative effect on fertility potential, reducing it by 50% — 75%. But, according to foreign
publications, less than 50% of oncologists discuss with patients of reproductive age the risks of
infertility as side effects of cancer treatment, and often the initiators are patients [2, 3].

In the Federal State Budget Institution N.N. Petrov National Medical Research Center of Oncol-
ogy of the Ministry of Healthcare of Russia, the laboratory of oncofertility analyzed the requests
for medical care of reproductive-age patients (18-45 y.o0.) with various sites of the malignant
process in the period from 01.03.2021 to 01.03.2023. A total of 9,164 oncological patients with
a primary verified oncological process (CO0 — C97) visited the National Medical Research Center
clinic during this period. In 5,692 of them the treatment was associated with an intense gonad-
otoxic effect, mostly malignant tumors of the breast — 55.2% (n = 3140), reproductive organs —
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23.4% (n = 1343), tumors of the gastrointestinal tract — 7.9% (n = 453), testicles — 4.7% (n = 266)
and less often there are other forms. Over 2 years, 594 primary consultations were conducted

for reproductive-age patients aged 18 to 45 interested in childbirth after the recovery, which ac-
counted for 10.4% of the reproductive group of patients with a high risk of fertility loss. 87% of
the examined patients were women (n = 520), 13% were men (n = 74). Professional cooperation
with leading reproductive clinics helped to recommend and implement ART methods for 24.9%
(n=148). 78.4% of men and 17.3% of women with malignant tumors used the biological material
cryopreservation services.

Most of the examined patients stated high emotional dependence on the information received
during the initial visit on fertility preservation, concernment in information about the degree
of gonadotoxicity of the planned cancer treatment program being objectively presented, in
receiving information about possible methods of fertility preservation, risks associated with the
use of ART methods, and options for achieving pregnancy after treatment. The close cooperation
of oncology and reproductology specialists allows us to assess correctly the clinical situation,
recommend the ART methods in time, determine the follow-up period, assess the persistence of
cancer remission to make a decision on timing and method of achieving pregnancy.

Development of legal support, clinical recommendations, algorithms for the specialists’
interaction, increasing the awareness of doctors about innovative methods of ART and safety of
their use for cancer patients is an urgent task of modern medicine.

1. Theresa H M Keegan' Lynn A G Ries' Ronald D Barr Ann M Geiger Deborah Vollmer Dahlke’
Bradley H Pollock W Archie Bleyer- Comparison of cancer survival trends in the United
States of adolescents and young adults with those in children and older adults.

National Cancer Institute Next Steps for Adolescent and Young Adult Oncology Epidemiol-
ogy Working Group. Cancer. 2016 Apr 1;,,122 (7):1009-16. doi: 10.1002/cncr.29869. Epub
2016 Feb 5. PMID: 26848927. DOI: 10.1002/cncr.29869/.

2. Logans., Perz)., Ussher ., Peate M., Anazodo A. Clinician provision of oncofertility support
in cancer patients of a reproductive age: A systematic review. Psycho-Oncology, 27 (3),
748-756 (2017). doi:10.1002/pon.4518.

3. Ussher, J.M,, Parton, C. & Perz, and J. Need for information, honesty and respect: patient
perspectives on health care professionals is communication about cancer and fertility.
Reprod Health 15, 2 (2018).

ad30@MMLBEMONOL I6SMOL 3IBSMAIBIOS
30o0ML adMBI 3560363&040

33030b7500560 LNALN36g700L LobdnMmals BMol F0YbyszsE, NsgbmLBN3NLS s 83yMm-
Bomoob msbsdgemmsg dgomeydds 360d3650mm3bsce dgadanms bniznmnsbmdals dsh3767-
090 dmenm 10 Homob gobds3mmdsdn, 35893533000 15,9%-00, bongnm Joengddo 14,6%-000.
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Sbomasbmgddn, 15-0056 39 Hemodog sbs3dn, 5-Hamnsbo gosmhgbscomdals dsh336907m0
y39mys &o3dolb 0635B01M0 300mb dg8mnb3g3s80 835008706L 82,5%-b, 585LS6 300ML LB3sLL-
B30 39@33MM03JnE 30bndbgxds 360d3679cmMmM3560 dondxmdgLgds [1]. 9Jgsb godmadnbamy,
0bMgds 03 sbamasbmegdal Mommabmods, MmAmydLsg ho@omadymo 3300 300mb Lofo-
Bosmdgam 33nMbagmods s 33300 babgmdmonszn Logmabanal 39ML37JE03s, Mg d35M]-
0oL 9700700, gooEasb badnxgdn doma 3bm3mydal bamabbol gobsydxmoglgdmysc
o LYYMBsLM3560 LudgEoEnbm-bmEnsmmymma MysdomoBsanol, oo dmMmol dson MY3Mm-
333010 BYbjEnnl dgbsmhnbadals s Masmabsznol 8nbboo.

Lb3oEsbB3s danmMal 530130L700560 LNALN3b]gdNL gmbosmEmILbngyMma 33MbsMMBY
89M 13535 86 Indn3 YoMmyma3no go3mabsl sbgbl d30MmmLBMdAL YbsmBy s s3Eo-
MgolL dob 50% — 75%-000. ndEd, YEbMYPMo 3YOMN3s30900L dnbj3nm, Mmbimmmagdal
dbmenmee 50% gobobnmozl Ma3mmemndaonmao sbazol 3530906@70056 Pbsymxamonl Mals3l,
magmmg 300mb LdHnbssmdgam 83MbsMdNL g39Mno J337EL s 330l nbons@mmydn
bdoMmo M350 353076@700 sMnsb. [2, 3].

6.6. 39&Mmm3obL Lobyammodolb mbBimmmanol Ladgoinbm 33emg3000 336&Mal MB3IMe3y-
MEomnmmdol MmodmMms@GmmMnsd goosbasmabs Lb3ssbbzy mmismaboinol 830307300860
LodLN3bol Agmbg Mad3mmeydsonmo sbozol (18-45 fmoab) 353076@d0L AMTSMNZ3056MOS
01.03.2021-c056 01.03.2023-3¢0g 3ghomeedn. 58 3ghomedn 1337 sEILENMIONMO Mbm-
anmanymo 3hmegLbob (CO0 — C97) 3dmbg Lyam 9164-05 MmB3memanyMds 353076 3s dndsthos
2Mm369mo LddgyEnEnbm 33emg3000 336@MOL 3eM0b035L. 5692 Fomngsbol A3MbsMMds -
3930007010 nym 0bEgbboym gmboscom@Emglbngnm 3337@™Msb, ndgBaLbo dydnl s3m30L7-
00560 LNALN367700 — 55,2% (n = 3140), My3MmmeEYJonmmo mMhagsbmgdn — 23,4% (n = 1343),
394-600mo30L LobEgdol LodLn3bggdo — 7,9% (n = 453), Lyogbamggdo — 4,7% (n = 266) O
653emgd0 Lobdomoo Lb3s Lobol Lodbnzbggdn. 2 Hamal gobdszeMmmdsdn hos@oms 594 3nM3]-
a0 3mblnmEosns 18-0sb 45 fensdg Mgdmmendaonmao sbozol 35307637030, MmAmy-
003 ©306E&7MaLYONMO 3MNSb 053d30L gohgbno godmysbadmmgmagdnl 8908, Moy Homdm-
300396L My3mmeydEomo Xa3axB0lb 353036@700L 10,4%-b, Mmdmydoi 0dymx]xdnsb d3o0-
anmbBbmMOOL YbsMmals a3aMaznl domaman Malnl J33d. 3obnbx o 353096@700l 87% ny3696
Joemgdo (n =520), bmanm 13% 85835353900 (n = 74). §50yYy396 Mg3Mmeydsonm 3annbaigdmasb
3ma3gLbonmo MvbsddMmmammodnom 24,9% (n = 148) 353036EnL30lL dgLodmgdgmo gobs
M93m3765(30700L d0mMgds sdbdsfy Ma3mmendsonm &Jadbmmmangdmsb (ART) y3e3d0-
Mg000 s 3500 godmygbgds. 530030L700560 LNALN3boL Ambgy B50535(3700L 78,4%-85 S Jo-
300l 17,3%-85 obomaggoms dommmanymo dobamols 3momizmbLym3sznols dmaLbabyMmydoo.

mB3memagoobs s Madmmemnd@mmmagdol dfnmm obsddmmdmmmos Ladnsmgodsl
339dma3L, LHmMmo dgx3sbigl 3amnbaznmo Lo@sgns, eMmmyma gonggal ART dgomegdal
899mygbgdnl Mg3mdgbsngdn, gobaobsbtmzmmlb dgdamadn s330M3300lL 3gomen s dg-
BdbEgL 300mb MxdnLbool dgmoEmdy, Mymy dowsfyal ommlymadal 300700 s dobn
dom§Hg30L 3gomegoo.

LO3bMBAgdMM dsbol, 3emnbninmo My3mdgbsEngdals s L3gEnosmalb@ms dmMmal
06&gMogdgnal semgmMmoocndol dgddbs, Mog gobmal gjndal 3dmdngMmgdsl ART-0l dgonm)od-
0156 s 300mb 8Jmbg 353076@7000 o0 NLOBMMNBEMYOSLNSD EY393d0Mgd0m, HomBmoagbl
056537Mm3g d7nnbals 58mMEsbsL.
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DOUBLE VS SINGLE STIMULATION
IN POOR PROGNOSIS PATIENTS

Double stimulation in the same ovarian cycle, DuoStim is a relatively new protocol for patients
with poor ovarian reserve undergoing IVF.

Unlike traditional IVF protocols where patients undergo a single round of ovarian stimulation
with fertility drugs and egg retrieval in one menstrual cycle, in the DuoStim protocol patients un-
dergo two rounds of ovarian stimulation and two egg retrievals in the same menstrual cycle

The DuoStim protocol is designed to take advantage of the fact that the ovaries typically recruit
several waves of follicles each month.

During a typical IVF cycle, fertility drugs are used to allow collection of multiple eggs and
therefore the creation of multiple embryos. The DuoStim protocol makes use of the multiple wave
theory in that after the first egg retrieval a second round of stimulation with fertility drugs can be
started few days later, allowing a second egg collection in the same menstrual cycle. The results
of published data suggest that, on average, a woman will develop one or two more follicles with
the second part of DuoStim compared with the first.

In a recent study conducted by Vaiarelli A and coworkers, 50 poor prognosis patients underwent
a DuoStim IVF from among 91 poor responders. This study found that both stimulation phases
yielded eggs with equivalent quality, but that the second stimulation helped increase the proportion
of patients who had at least one euploid (genetically normal) blastocyst from 42.3% to 65.5%.

The live birth rate increased from 7% after FPS to 15% after DuoStim.

In contrast, the live birth rate among the 85 patients that chose the regular IVF was 7%, and
only 17 patients who were not pregnant returned for a second stimulation after the first attempt
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(the drop-out rate was 81%). The rate of patients with one or more euploid blastocysts for transfer
increased from 14% after conventional stimulation to 31% with DuoStim.

It is important to note that all the embryos obtained via the DuoStim protocol need to be frozen,
and therefore have to be transferred in a subsequent frozen embryo transfer cycle.

M@M3580 0YI3 A3AIMI6MN3N LEOTIMMSBNOS
Q505N 3MmMaBMBNOL 35803683030

mM3dsgn LGndymogns (Duostim) byzzamEbolb gMmLs s 08537 303eMd0, sMob dxsmxdom
sbagmo 3fm@Emzmmao byz3zgMmEbol sMoby3dsmalio MaBymzal AJmby 353076E 7030, mAmMgdns
0&oMy076 in vitro goboymazngmgosts (IVF).

IVF-0b sMLgodmnmo 3hmEmimmgodnbagsb gobbb3o37000, bLosE 353076EJOL YESM©IdS, Ly-
33903bob ghomsnbnsbo LENndNMOENS S 339MEBYX Mgl SL3nMsENS g AgbLEMYSENYM
303cm3n, DuoStim mgdnl dnbgce3000 353076@70L NESMId0 by339MEbOL MMMSNBNsbn LEn-
0aE0s s 339MEBX M0l My gMman smMJds JMmbs s 03537 AgbLEMNSMYM (303emdo.

DuoStim 3fm@m3immon dgagbomos 0833sMma, Mmd godmoygbml x3od@on, Mmd ghm
033390 1Y339M(EBIY0T0 BMEMN3NMGO0L MEFEIBNT] Gomms Homdmnldbgode.

IVF-0ls &033Mo 303em0l ofmmb 3odmaygbgods LulEndnmaisom 3My3sMma@godn Medwybndy 333-
bnxMaeal 5¢gdabs s dgLsdsdnbo Mdgbndy gddmombal dgddbol HBMmyb3gmlsymazsco.
DuoStim 3hm@&mimao 0ygbgol Madgbndy Gommolb ogmMosl 08 ;3zsembsbmobng, Mmad 337-
hbnxMyeal 30M33m0 s3MMgdnEsb Modgbndg cmnl dxdcega dgbadmydgmos bGndnmaisnals
dgmfg Monboals shygds, Mo 08537 d706LE MMM 303emdn d3@0 339MEbyx ML SMgdals
bOFYOMYOSL ndeM30. LB3SSLB3IS 83EMMMS FMbs3]8700 dnNNxdL, Mmd DuoStim-als ofmls
dgLadmgogmns Ladnsmme ghmomno b Mmoo @0 3mmaznmab/339MEBXMIENL Bnmgds.

omem Hemgoddo hoBomaxdymas nobemgbids 33em73700s Y0 3Mhmgbmbal 3gmbg 50 3s307-
B6BL, MMAMoLLE honBommso mmMadsgn bEndnmsans IVF 9o 303emdo, sh336s, MmA LG ndy-
md300L MM03]x BB 0deg35 MvbsdsM0 bamabbal 339MEbnxMyydl, ydEs dgmmy bndy-
30000 0BMEgds 00 353076@700L 3MmEgbE&NM fomo (42,3%-sb 65,5%-0¢0]), MmdmIod-
LoE 9g300 30603873 ghono gy3emmoemo (3369@n3nMa BmMdsenma) deSLEMEOLEN.

gmEbosamn boymazno dmodsemdals 3oh336903m0 goynbymo g8d0mMombadal gos@sbals dg-
00098 7%-05b gonbomes 15%-3cog DuoStim-nls dgceggsco.

gmEbosan baymxzno dmdsemodnl dsh370309mmao 85 353096@ 30, Mmgddsi somhogl bEo-
bosm@nmo IVF aym 7%, bmenm dgmg bGodymosnobon3ol sdmybrs 17 353096 0. 00 3o-
3096®700L Lobdofy, MMAMIOLLSE 3Jmbso ghoo 56 dg@0 gy3mmoaymo deMsLEMEOLEN
GMmooiomo bLEGndnmosnob 37098 14%-sb gonbafmes 31%-8cg DuoStim-oo.

3mbsb0dbs30s, MM3 DuoStim 3MmEmimeno dnmadnma §ddmombidn Lagnmmadl goynbasls
00 d9L50500b5, YOS gosnESbMb goynbnma gddoMombal gos@sbals dgdcama 3n3emdo.
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Professor RAMAZ KURASHVILI* MD, PhD,
N. ASATIANI* MD, PhD, E. SHELESTOVA

1. National Center for Diabetes Research, Thilisi, Georgia

GESTATIONAL DIABETES MELLITUS —
RESULTS OF THE ISRAELI-GEORGIAN
PROGRAM DIABETES IN PREGNANCY

Backgraund: According to former recommendations, that were still in use in Georgia in ear-
ly 90-ies, diabetes mellitus (DM) was an absolute counter-indication for pregnancy due to very
high rates of maternal, fetal and infants’ morbidity and mortality during pregnancy and labor. No
screening for GDM was ever carried out in the country. False concepts on Diabetes in Pregnancy
— heritage of the past — often resulted in poor pregnancy outcomes, and caused discrimination of
women with diabetes. In 1996 perinatal mortality in pregnancies, associated with diabetes com-
prised 86%. St Vincent Declaration, that was signed | 1989 addressed the following mission to
the International Diabetology Community — to approximate the risk in diabetic women to that
of non-diabetic and to early detect gestational diabetes mellitus (GDM) for preventing adverse
outcomes for mother and child.Gestational diabetes is a type of diabetes that can develop during
pregnancy in women who don’t already have diabetes. Every year GDM is estimated to affect 1 in
6 births globally. It is the most common form of hyperglycemia during pregnancy.This number is
expected to increase over the next few years.The Israeli-Georgian Diabetes in Pregnancy Program
was initiated at the National Center for Diabetes Research in 1997. Screening and treatment of
GDM was a part of our Program.

The aims of the “Diabetes in Pregnancy” Program was: 1) to achieve near normoglycemia level in
women with DM to prevent adverse perinatal outcomes; 2) to assess the efficacy of the treatment
carried out in women with GDM; 3) to compare efficacy of treatment with diet+insulin vs diet+met-
formin.
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Methods: In total 2 422 pregnant women were screened for GDM. Screening was performed
between 24 and 28 weeks of gestation. A standard OGTT with 75g glucose was performed. Plasma
glucose values were measured: a) fasting; b) 1 hour, and c) 2 hours post load. GDM was revealed in
119 pregnant women. According to the treatment initiated they were divided into 2 groups (Gr): Gr.1
— 68 women treated with diet and insulin: Gr.2 — 51 women treated with diet and metformin (Met).
Insulin therapy was initiated according to: “The International Federation of Gynecology and Obstet-
rics (FIGO) Initiative on gestational diabetes mellitus: A pragmatic guide for diagnosis, management,
and care”. (2015) — Insulin should be considered as the first-line treatment in women with GDM who
are at high risk of failing on oral antidiabetic drug therapy, including some of the following factors:
diagnosis of diabetes <20 weeks of gestation; need for pharmacologic therapy >30 weeks; fasting
plasma glucose levels >110 mg/dL; 1-hour postprandial glucose >140 mg/dL; pregnancy weight gain
>12 kg. Clinical data of women enrolled in the Study: Gr.1: age — 26.2+5.1yrs; prepregnancy BMI (kg/
m?) — 25.614.9; gestational age (weeks) at the start — 20-29; HbA1lc (%) — 6.7+0.7; microalbuminuria
(%) —5.8; Gr. 2 — age — 25.35.3yrs; prepregnancy BMI (kg/m?) — 25.945.1; gestational age (weeks) at
the start — 22-28; HbAlc (%) — 6.4+0.5; microalbuminuria (%) — 9.8.

Results and Discussion The eligible risk factors for GDM include: advanced maternal age. exces-
sive gestational weight gain, overweight and obesity, history of GDM, family history of DM, smoking,
polycystic ovary syndrome, fetal macrosomia, history of stillbirth, polyhydramnio, glycosuria in cur-
rent pregnancy. Some feto-maternal complications include: high BP, pre-eclampsia, type 2 DM, pre-
mature birth and malformations, respiratory problems, fetal death, macrosomia, neonatal hypogly-
cemia and hyperbilirubinemia, etc. In the 2nd trimester HbA1lc (%) levels were 6.7 (0.05) for Gr.1 and,
6.4 (0.6) for Gr.2. By term HbA1c levels decreased in both groups (Gr.1 — 6.01%, and Gr.2 — 5.81%),
though, no statistical difference was observed between the groups.

Percent of pre-eclampsia was 2,9% (Gr.1) and 3,9% (Gr.2) (P= 0,7773, OR — 1,33). Percent of
preterm deliveries was lower in Gr.1, thanin Gr.2 (2.9 vs 3.9, P=0.7311, OR — 1.33). Perinatal mortality
was 1.4% /Gr.1 and 1.9%/Gr.2 (P =0.8402, OR — 1,33). No statistical differences between groups was
observed for either parameter.

Percent of Cesarean section was high in both groups (32.3%/Gr.1 and 29.4%/Gr.2). Preterm de-
livery before 37 weeks of gestation was 4.41%/Gr.1 and 5.88%/Gr. 2. Despite good glycemic control
maintained through pregnancies in both groups, percent of macrosomia was high: 20.0%/Gr.1 and
23.0%/Gr.2. The percent of neonatal hypoglycemia was statistically lover in Grl than in Gr.2 (4.41%
vs1.9%, P=0.0122). Major congenital malformations were observed only in one newborn from Gr.1.

Conclusion: 1)We did not find any difference between pregnancy outcomes for patients treat-
ed with diet + insulin or those treated with diet + metformin; 2) Percent of preeclampsia, preterm
delivery and perinatal death was similar in both groups; 3) Timely initiated treatment and proper
selection of the treatment type are equally effective; 4) Results obtained prove that proper approach
and dedication help to successfully implement one of the main goals of SVD into everyday practice
of any country; 5) The partnership between high-income and middle — or low-income countries gives
sustainable positive results.
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0JLGSBNIMO 8SIMNSEN LNBSB6ISN —
OLEOSIM-BLSISMO)3ITML IMO)MOTNNO3N
3MamMS3NL dIXRIBJ00

03 My3m3760s(30700L 018bsbAs, MMAmMgd03 X3 30033 90-0560 Hemgdals sbofhynldn go-
dmaygbgadmeos Lagdomom3zgemmdo, dogmosbo ensdg@n (DM) Homdmoggbs sdLmmYENMm 131h-
376705 mflnemmdabs s ddmdnsmmodnl mMmmb b, boymaznlbs s A3nmadal s35modaLS
5 1N33NEMNSbMONL dognnsb domama dsh33650mal godm. Lagofonzgammado stobmegl Aode-
Mg07mMs 3aLBSEYMa dodmnsbn nsdgxENL (GDM)-ab L3Mbnbagn. 1996 Hamb FogMmnsbn NsdY-
&0 3ob3nfmogdnmao 3gMmabs@omyma Lnizamasbmdal LobdoMmy dgoa)bos 86%-b. LbE)
300L76E0L J3MaMo305d (SVD), MmAgenng bgendmHamoen ngbs 1989 Haemb, BnBsmons dxdcegan
dnbonon EsdgEMMMamMs baghmsdmmabm LsBmMasEMYOIL — ENSOIEN0 B833JONIM Jom]dL
5 mMbymyddo dodmnsbo nsdgE 0L gomady scomanma godma3mnbasc gabEognyma dsjmo-
360 0sd3E0 (GDM), mMbnmmonl 308nbsfgmdal, egnls s 05393060306 sMobslyM3zgmn
d70098700L 15300056 SLBENMIdMS. 3aLESENMMN NOIEN sl NG NL &n3n, Mm3gmos
dgndmyds gobznmamgls mMmbnenmdals cmmb Jogngddn, MmAmgoLss oM 83300 ENsdIEN. ym3g-
anfamonmace gaLbBoEnnmo nsdgEn (GDM) go3emabals sbegbl 6 sSbagmdmdnmgdnsb 1-Bg dogm
dbmazanomdon. mbagnmeebyemns, md dmdgg3bm Modgbndy Hemal gobdszcmmdsdn gb dsh3g067-
090 donBMgds. nbMsgmM-Jomaomnmo 3Mmamsds ,,89LEs30NMO FogMNdbn N3d]EN (GMD)” -
ya0mm 096 Cnsd3ENL 33eMmg30L gMm3bnm 396@&MABn 1997 Hamb. gaLBsE0yMa dogmnsbo ns-
09&0L (GDM-b) li3Mnbnbgn s 3nMBbsENMBS SMbNdbyn 3hmgmasdals bahoema nym.

50 3Mmamodal dnBoboo: 1) bmMmImagmn3gdnslicnsb dnsbenmgdymmo combals dom§a3zs dogmo-
3060 ©0s03E0L (DM) 3Jmbg Jomaddo shsbslyM3gmao 39MnbsBsmyma godmbozmals 3Mg376-
30ob 80Bbom; 2) A3nmMbasemmonl J333@NMMdNL dxa3sLgds daLESE0YMN dogdMnsbn NsdgBNL
(GDM)-als 3gmbg Jomqddn; 3) cng@o+nbbnmoboo 33Mbsenmonl ga333&Mmodnl dgsmgds
©03&9+37@3mMANbab 9337EIMMOSLINSD.

33LAs3M0 dogmnsbo nsdyENL (GDM-UL) L3Mbobagn gonsms 2 422-0s mMliyends. d3nm-
Bognmonl daobyzn00 mMlymadn snym 2 XgBs: 30M37mM0 X330 — 68 Joenn, Mmdmydns
339MbsenmMo©bab cng@nm s nblnmabom; 83-2 xana3o — 51 Joema, MmdmydoE A3nMbosenmod-
0696 ngEnms s dg@smminboo.

©303360: 1) oM 0gbs godm3mabogna gobLb3o3705 MMLYENMONL godmUbazmal m3smbsbmon-
Loo 08 353096&70L AmMal, MmAmMIdnE A3NMBIMMMOEDBI6 NgES+nbLlYmMNbom o6 ogds +
37 x3mmMA3nbnm; 2) 3Mgg3emadxzbnal gobznmsmadal, bascemgzn 8dmdnsMmMdNLS s 39MNBSE)S-
oMo b3z3oMNIbMONL 3MmEgbE&nmo foamo mMo3] xanBdn nym ghmnbsnmo; 3) cmnmac
s0ygdnmo s LmMmo dgmhgymo 33nMbsenmods ghmbsnma 933dEM0 sImMhbs mMn3zg
d90mb3935d0; 4) domaxdnmn dggaldn s8@30330L, MmAd Lybd 306L76ENL a3mMomsins (SVD)
§om3o@q000 dngdmgds onbymamb bgdabdngmn J33y6al 3em0bn3gdal ymzgmemoym badg-
©0E0bm 3Myg@n3odn; 5) domamon dg0mbozmal s Ladnsmm 36 Esdsmn dgdmbszmal 8Jmby
437y670L dmMal 3oMEbomMmods ndemg3s dagMoe sE]dNm d7)8900.
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RENE LAKY

Division of Gynecology
Medical University of Graz

Austria

FERTILITY SPARING
IN CERVICAL CANCER —
UPDATE 2023

Cervical cancer is the fourth most common cancer among women worldwide and affects wom-
en at a significantly younger age than most other malignancies. Approximately 42% of the women
diagnosed with cervical cancer is €45 years. Combined with a trend towards delayed childbear-
ing, many of these women may desire to preserve their fertility at time of cancer diagnosis.

The aim of this lecture is to give an overview of current fertility-sparing treatment options for
invasive cervical cancer and to introduce the ESGO/ESTRO/ESP Guidelines for the management

of patients with cervical cancer.
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a30@MMuBMONL I6SMNOL dIBSHIBIOY
LSA3NEMLEMUL JOTNOL SOOML CMMUL —
2023 5NOL 35656MJOIMN() 3MBSBIBIBN

dogam dbmaxzemomdn LadznamLOEML ygemal 3odm Fgmonby sEagnmBgs Jomgddo go3ME]-
g0 300ms dmMols s 3008MEJOS 073Md YBRMM sbomasbes sbo3dn, 30EM] S3030-
bgd0s60 LNALN3BYxdNL HAIEJLMOY. Jomadal EsSbENMydnm 42%, MmIMYONSbSE LAY
0965 bLyd30MLOEMUL ygemals 300mL ENdgbmbn, <45 Hemabss. 3065050 sSligdmol d30eals Am-
8305690000 55330 gohgbal 760630y, 58 Joemgdal Y37EJLMOSL 30dML CNsgbmbal slidal
dmadg6&0bom3al dgbadanms goshbgom d30mmbbmdnl nbsmal dgbstmhynbgdol LyMmzongmo.

$0bs8cgdsMg amadannls 30Bsb0s Ludz0mmLBEMUL ygemolb 0b63sbonMa 300mb cMmb d3nmb-
bmdal d70565MANBIdgmMO sMLgdymMo Lodysmydgdal dodmbom3s s bddznmmLbmL ygemals
300mUb 37Jmb7 35330969@700L BoMman3z0l ESGO/ESTRO/ESP 8on0@msnbgdbg cooymmbmodno.
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Dr. ROBERT FISCHER

Reproductive Endocrinologist
Medical Director
MVZ Fertility Center Hamburg GmbH

THE BENEFIT OF POLAR BODYANEUPLOIDY
TESTING IN ART TREATMENT

Advanced Maternal Age (AMA), Repeated Implantation Failure (RIF)and Repeated Pregnancy
Loss (RPL) are among the most challenging problems in ART treatment. Chromosomal aneuploidy
of the Embryo is the most common cause. Embryo aneuploidies originate mainly as a defective
segregation error during female meiosis and are the single most important factor contributing
to oocyte/embryo quality (Hassold et al., Nature Genetics, 2001). Therefore Polar Body genetic
testing for aneuploidy is a possible alternative tool to Blastocyst trophectoderm biopsy.

There are also other benefits having the possibilty for Embryo Transfer in the same cycle and
not having the problem of dealing with mosaic results.

In the time period of 2011-2019 we performed 1774 a-CGH and 3048 NGS anaiysis after Polar
Body biopsy (1st and 2nd Polar Body). The results will be shown during the presentation.

Pregnancy rates and birth rates can be increased per transfer and per cycle by polar body di-
agnostics in AMA (>37y. 0); RIF (>3) and RPL (>3).

Prerequisite is the analysis of both polar bodies and a sufficient number of fertilized oocytes.

When euploid embryos are transferred, oocyte/embryo quality or reproductive competence is
normalized across the board of female age (same IR).

Comparing Pregnancy rates and live birth rates to another centre in Brasil using the same
treatment protocols as the Fertility Center Hamburg and using Tropectoderm Biopsy of Blasto-
cysts for aneuploidy testing revealed no sifninificant difference in any age group.

So Polar Body Genetic testing for aneuploidy may offer a good alternative to Blastocyst-troph-
ectoderm biopsy.
<<<L<L< 10
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SMIMSMIMN(O LBAIVMOL SB6IJI3TNMOXNSBI
0363&03IMNO S&ILSANMIOOL LYMBIOIMN()
Q53635MI MIASMMXIIBOII()
&J3Jd6MENM3030N0) 833IMBSNMdS3N (ART)

900L bobsbdymo sbs3n (AMA), 3obdgmMgdoma Homydo@&godgmo 033mab@oins (RIF) o
mMbymmodnl gobdgmmgdnmon sbs3sfmagdo (RPL) Homdmaagbl yzgmasty oo 3hmdmydsls
ART 339Mbscmmodnbsl. yzgmoebg bdomo godmadH3zg3n dobgbos gddomaombal Jhmdmbmadymo
sbgm3mmocons. g8d0Mambal sbgn3emmacens doMnmss® 30M3MEJds Jomal mmagsbnbddn
dgombolb mmb LyaMmagsgool 3MmmEglbdo dmadboosmn dgaemdol godm s Homdmaagbl
mmEn@&nb/gddmombol boamobbol gob3LsbBm3Mgm y3zgmoeby 8603369mMm356 Bog@&mMmL
(Hassold et al., Nature Genetics, 2001). 3mgosmyemo Lbgymob g3bg@ognMmo GabEnmgods
3bgm3mmocnsbg HomBmogqabl desbEmindnl GMmmazgd@meaymdal doma3bnol dgbodemm
oM EGgMmbo@nnm Lodnsmgdsl.

mMbymmodnls s dmdscemodnl dsh336503m0 ghono gos@obabsl s 3om3gym 3nimdo
dabodams gonbBamemlb 3mmsMmmma Lbgymob ©0sgbmbEnizno bobstdnma sbszal
Joemgddo (>379.), 8963gmMgdomon §omyds@gdgmo 0d3mab@osnnbal (>3) s mMmbymmdals
39637mMyxd000 Esbs35Maxd0LsL (>3).

3boamnBal hoBomgdol snEomgdgmo 3nMmmodss 3mmomym;o Lbynmol s gobsymazng-
MO0 339M3byx Mgl Lozdsmamalbin Mommabmode.

In3ammoceymo gd0Mombal gos@obal d7dgg Ma3mmeeydjoymo nbsma bmmAsmo-
Bg0s Y33 sbd3mdMn30 X330l Joemdo.

mMbymmodols s EMmEbmoE sdsEIONMmMs Mosb3ol dgesmidalsl dMmsbomoonl
326&Mal 5hA37690mMxds6, MmAgmoE 83nMmbscnmonl 08537 3MmEmzmmb 0ygbgol, Mobsg
35007Ma0L 3gMEommdal 336& M0 s 31737 01Yyg670L dESLEMENEJONL BImazgdEmegmadnls
00mx3bnoll vbgy3ammoonnl ggbg@ongnmo GabBoMmadalol, s gho sbozmdM03 Xa3uBdo
3obLb353705 8 ngbs godmzmgbogmo.

50339Mo, 3mmamnmo Lbgymob gabg@oznMmo GabEnmgds sbgy3mmoans®y dgbsdemms
8obgl dMLEMEnENL GMmazgdEmegmadol doma3bnal 3oman sSen@ymboBn3ze.
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Professor SULEYMAN AKTUNA

Mikrogen Genetic Diagnosing Laboratory,

Yiiksek ihtisas University Faculty of Medicine Department of Medical Genetics

THE CONTRIBUTION OF NEXT
GENERATION SEQUENCING
TECHNOLOGIES TO FEMALE INFERTILITY

Discoveries in Genomics like Next Generation Sequencing (NGS) have elevated reproductive
genetics filed. NGS can interrogate hundreds to thousands more genes than its predecessor tech-
nologies in a cost-effective manner. This allowed use of NGS esspecially for Rare disease screen-
ing, Preimpantation Genetic Testing for Aneuploidy (PGT-A), Whole Exome Sequencing (WES) and
Carrier screening. More recently NGS technology hasalso been utilized in Male & female infertil-
ity genetic screening.

Introduction

Female infertility is an heterogeneous condition and it is difficult to define a single genetic
cause. Sex chromosome abnormalities and several single gene mutations have been described
for the causative of female fertility. Conditions related with hypogonadotropic hypogonadism,
premature ovarian insufficiency, disorders of sex development, oocyte maturation defects, endo-
metriosis, polycystic ovarian syndrome were responsible of female infertility. Ovarian dysfunction
is the most common cause of female infertility.

The aim of NGS based female infertility panel is to enable simultaneous evaluation of factors
leading to female infertility using single workflow/ platform thus decrease test cost and time to
diagnosis Here, we present the the contibution of NGS based target panel and WES for the detec-
tion of genetic variants with female infertility.
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Material & Methods
We developed a next-generation sequencing (NGS) gene panel consisting of 36 genes which

links to feamle infertility. Genes were included based on Online Mendelian Inheritance in Man
(OMIM) and literature datas. Sex chromosome aneuploidies were analyzed before using the in-
fertility panel and patients with sex chromosome abnormalities were not included in this study.
Genes were classified in four etiological group sand panel included 36 genes known to be associ-
ated with female infertility demonstrated in Table 1.

Genomic DNA was isolated from peripheral blood samples using the QlAamp DNA Blood Mini
kit (Qiagen GmbH, Hilden, Germany) according to the manufacturer’s instructions. Targeted NGS
panel library preparation was performed by Qiaseq Library preparation kit (Qiagen GmbH, Hilden,
Germany). Sequencing was performed on a MiSeq or Novaseq (lllumina, San Diego, CA), following
the manufacturer’s instructions. Results were analyzed using Franklin analysis software (Genoox,
USA). Variants were classiffied according to the American College of Medical Genetics and Ge-
nomics (ACMG) Standards and Guidelines criterea (Richards et al., 2015).

Tab. 1. The genes involved in our female infertility panel

Etiology Relevant Genes

Primary Ovarian Insufficiency NOBOX, DIAPH2, FIGLA, FOXL2, HFM1, MCMS,
MCM9, NR5A1, POF1B, STAG3, PSMC3IP,

Sex Reversal Syndormes AR, SOX9, RSPO1, SRY, CBX2, SRD5A1, SRD5A2

Hypogonadotropic hypogonadism KISS1R, PROK2, PROKR2, TACR3, TAC3, CHD7, FGFS,
FGFR1, FSHR,GNRH1, GNRHR, KAL1,LHB, LHCGR,
FSHR,FSHB

Oocyte maturation defects TUBBS8, ZP1, BMP15

Results:

187 infertile females were screened using targeted NGS panel. No variant associated with phe-
notype was detected in 110 cases. A total of 89 variants were detected in other 77 cases which
include 6 classl (pathogenic), 13 class2 (likely pathogenic) and 70 class3 (Variant of uncertain
significance) variants as presented in Figure 1A.

36 patients were screened using WES analysis. No variant associated with phenotype was de-
tected in 18 cases. A total of 21 variants were detected in other 18 cases which include 3 class1
variants, 7 class2 variants and 11 class3 variants presented in Figure 1B.

A. Female Infertility Variant Classifications B. WES Female Infertility Variant Classifications

R =

mClass1l mClass2 m Class3 mClass1 mClass2 wmClass3

Fig. 1. Distribution of variant classifications. A: Targeted Panel Approach B: WES Based Panel Approach
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Discussion

Genetic cause is suspected in 15% of infertile women and new genes are described in the lit-
erature.

It is not easy to pinpoint a target gene due to heterogenous etiology thus targeted NGS panels
as expanded as WES is reqiured for variant detection.

Targeted female infertility NGS panel will ensure to detect multiple disease-causing variants
simultaneously though the costs and turnaround time will decrease thus interlaboratory vari-
ability in NGS Panels and diagnostic value of research genes highlight WES as a better approach
to improve clinical diagnostic yield. This phenomenon is in parallel with our findings. We have
detected a higher percentage of class1/ class2 variants with WES as well as class3 variants in re-
cently defined research genes.

SbSINO 0)SMONL LYII33B60MIONOL
&3deMaMMaNIoNL H3NMOINO JSENOL
J659MBMoNL ®NS6MLSN3SAN

896m3alb LazgMmmdn 3839070YMAs sMdmhgbgdds, Mmagmmoiss dgdeamadn momdals bgd-
3960M700L dgomen (NGS), gsbofms Ma3mmoendjgonmo g363@030L H3emomao Pbsymazm
0y30amg0d0. NGS-U dgndans sLMdN” 36 sSLMdOm g@0 ggbol dgbfozmms Aol §obsdm-
09 &33d6mmmangdmsb dgsomgdnm s sbJ3] dgedmomhg3s baMxIRBRIJGNMMONMSS. SM-
603610 LOdNSMYdSL d35dg3L godm3nygbmao NGS goblLoznoMgdnom 08305000 EOB35(]-
00l L3Mobobgoboznl, sbgn3mmmocnnls 3Mynd3mobEsgoymo 3gbadnintmo BabEomyxdobsl
(PGT-A), doamnosbo ggbmadnl byd3zgbnmgdobsl (WES) o 8@smadammodol L3mnbnbgobom3al.
omem feamgddo snfhym NGS &gdbmenmannl godmygbgds 85853530Ld s Jomal Pbsymxym-
00l 3963& 03100 L3MNBb0bgnLo3NLYG.

MmmgmMmE 36modamons, Jommal Yboymazmody 33EMma)bymoa dgmdsmgmodss s Momos
afhoo 33633 03nM0 Bod@mMmob gobbsbmams. X Jghmdmbmdnl sbmdamogdn s Madgbndy
Bom3anmo d3bol dYBoEns Homdmaaggbl Joeal Pbsymazmdals godmadfh3g3 dnbabl. 3som-
anmaonnmo deegmdsfgmogdn, Mmammogss 303mambscem@Gmmanmoa 3n3mambonbdn, Lo33]-
MEbgygodnlb boseMmgzn gobmazal Lobmmadn, mmao@nl dmadhnazgdal comMmm3g3s, 16omadgEMo-
mbo, by339MEbob 3men30LEMBOL Lobmmadn, 38Lb0lidggdaMONs Joamal PbsymarMdsHY.

NGS-bg ox3ndbjdymo Jomal Pbsymaxizmodol 3563emals obobos Jogmol nbosymazmodals go-
dmaH3330 BogG&MMIdL ghoncemmymo dgazsligds ghorn Ladydom 3MmmagaLbol/3mo@mmdnls
890mygbgdnm, Mog s33nMmgdl godm3zzmag3nl mnmgdmxosl s nsgbmb@ninl ommls. 376
33LnML HomImananbmo NGS-b7 Eoxydbidymo Lodnbby 3965mabs s WES-ob §3emoamo
Jomal yboymazmonl ggbg@nznmo 30MnsbEgdnl godmzmgbsdon.
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TAMARA NADIRASHVILI* MD, PhD, LASHA NADIRASHVILI?

1. Reproductologist, Gynecologist, GGRC, Thilisi
2. Embryology Department, GGRC, Thilisi

IMMUNOTHERAPY IN IN VITRO
FERTILIZATION: A REVIEW AND ANALYSIS
FOR RECURRENT PREGNANCY LOSS AND
IMPLANTATION FAILURE

In vitro fertilization (IVF) has revolutionized the field of assisted reproductive technology (ART)
by offering hope to couples facing infertility. However, certain challenges persist, such as recur-
rent miscarriage and implantation failure. Adjuvant immunotherapy treatments have emerged as
potential strategies to improve ART outcomes in these specific patient populations. This review
evaluates the role of immunomodulating therapy in IVF, with a particular focus on patients with
recurrent miscarriage or implantation failure.

The review begins by assessing various immunotherapies, aiming to ascertain their effica-
cy in improving live-birth outcomes in IVF. Unfortunately, the current evidence lacks robust
support from well-designed and adequately powered randomized controlled trials, limiting
the ability to make definitive recommendations. Some therapies either show no association
with improved live-birth outcomes or require further investigation due to insufficient study
data.

Furthermore, the study explores the effectiveness of intrauterine infusion therapy in patients
with recurrent implantation failure (RIF). By conducting a network meta-analysis, the study evalu-
ates four intrauterine infusion drugs, including human chorionic gonadotropin (HCG), granulocyte
colony-stimulating factor (G-CSF), peripheral blood mononuclear cells (PBMCs), and autologous
platelet-rich plasma (PRP). The analysis seeks to elucidate the impact of these therapies on preg-

33 >>>>>



MEDICAL

nancy outcomes in RIF patients. Despite conflicting results in previous studies, this meta-analysis
provides valuable insights and comparisons between different drugs.

In conclusion, while immunotherapy holds promise as a potential avenue for enhancing ART
outcomes in specific patient subgroups, further well-designed randomized controlled trials are
necessary to establish its definitive efficacy. The findings of this study contribute valuable in-
formation for clinicians and researchers in the field of reproductive medicine, informing future
investigations and clinical decision-making.

Key Words: IVF, repeated implantation failure, recurrent pregnancy loss, immunomodulation,
immunotherapy.

0336M0)IMS3NS 06 30&EMM
0565dMBNIMIAONLSL: MMLITMONOL
05633(MMI6N0)() ®S6535MBIONLS VS
©5MIBS5SIJoIIN() NB3MS6EH5C600L RMMUL
—a0aMbOHIN3S VS S65INOBN

06 30&Mm goboymazngmgosd (IVF) mabnbs MazmmnEns adbdsfg Mad3mmoyndionmo
&33bmammagngdol Lzgmdo (ART) pd3znammodol 3Mmdmydgdols djmby Hysznmgadoborzals,
3ohbs 0870, MdEs, 33eMe3 sMLgdmMOL goM33zgymo godm§393700, doo dmMals gobdgm-
Mgdomn L3MBESEYMO sOMMEN s NA3MbEIEN0L 73d5Mabmds. LMMgE 83 3Mmodmy-
0700L OmbLYg35MIdMBE ©oNbyMas vENY356E M ndnbmomgMmadnnma  33yMbsemmodals
dgomen, Mmgmmyg 3mEabgoyma LEMIGIg0s ART d733700L doLondxmodgLgdmo. gL
dndmbom3s oB3sLgoL 03YbmImeEnms@Gmmymo ogmadnals Mmal IVF-do, gsbLagyomy-
0ymMo 5J336E N 353096E)70By dmMyEnn3g sommENL 86 033mMabEsEnal n3dsmalmdoo.
dndmbogm3al  3oMm3gamo  Bohomo  godmods  Lb3ssLb3s  03PbmogMmednal  dga3sly-
0oL, Mmdmalb G0Bobns ognbeal dosmn Jx33dENMmMos IVF-do dmdsmonl dgia)-
00lL  golondxmoglgdmo. Lsdhnbomme, o8 gBs3By o 339Jd3L 303y dbsmsggms
39M3o  ©od1ndo330mM0 S ©I333@GNMee  Mebmdnbgdnmon  3mbEGMmmmommgdswn
33339000056, M3 BOYEo3L Lsdmmmm M]x3mMIgbsEnldal ds370700L dgbadengdemm-
0ol. Bmagnghon cgMmo3dns b oM oh37670L 30300MmL dMdNSMMANL gondxmodaladym dg-
09330056, o6 Logommgodl dgdamd aodm3zmg3sl sMmolividsmoln dmboggdgdols godm.
8oy vdnly, badmdo 033ema3L 0bGMonGaMmonmo 0bxnBoyMmo cgMmsdnol gx3g3&IMm-
0ol 353096@7000 AmMganen3g 033msb@sgnal Y3dsmaobmono (RIF). Jugmol dg@osbs-
anobol AosGoMmadom, 33eM935 aBdLYOL mombo 0bGMmon&amonmo 0bxnbool 3Mx3smodl,
doo dmMol 5sdnsbol gmmombymo gmbsem@mm3nbn (HCG), gmobnmmmpodgdols 3m-
anmbools dsb&ndnmommgdgmo ag@&mma (G-CSF), 3ghoxzgmoymo Lobbemols dmbmbnimy-
sthmmo mxMmgegdn (PBMCs) o sn&memgonmo odmdomin@gono dnsmo 3emsbads
(PRP). 00y Mo 3o3emgbs o93L 98 0gMmaldnol s mMbymmmool Mo 87387008 o3 Mm-
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obo3ol RIF 353096@7000, gLos bsdmmdnl 860336gemm3sbn bofomoa. sgmgomsy, Hobs
33mM337300L  §obsomdegamdmnzn dgyagonl doybgmszse, gL dg@o-sbsmabn odmg3zs
mofmgonm  0b6xzmmMdsgosl o dgEsMmidnom  sbomobl  Lbloswsbbzs d7n35076E70b).
13360l Lobom, 3000y ndnbmogMadns g33nMmeyds MmA ol shols 3m@bgoyMmo gbs ART
3900983000 gobodmaghgdme 3530963300l 3mBIMIGIM™ J3aX8IBI00, SEOMIOIMWONS
dg8gmdn 3oMmasce dj81nds330mo Mebmdnbydnma 3mbEmmaamgdsn 33emg3300 dabin
LadmEmm JRIJGNMMO0L ELOEE]IbsE. sMbndbymo 33tm73s shH3nl MoMydm nbzmMAs-
30sL 3amboEoLEGIOLS s 833eMg3MgdL Ma3MmmeNJEnnmoa d3nEnbol bazgMmmdn s ndmg3s
06033690 m356 nbxzmMmTsnsl Imds35ema 33¢Mmg3300LN30L s 3emnbainmo gosHyzadnmy-
0900b d739353300bm30b.
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PREGNANCY AND RISKS IN PATIENTS 35+

The article presents the results of a retrospective and prospective study: analysis of fertility,
Caesarean section frequency, assessment of the course of pregnancy and childbirth, the state of
the fetoplacental system in primi- and multiparous women of various age groups — 18-25, 26-28,
29-30, 31-35, 36-40 years, older than 40 years. It is shown that the increase in the number of births
is due to an increase in fertility only among patients older than 30 years while among younger
women there is a significant decrease in fertility — by 1.3 (due to the age subgroup of 18-25). At
the same time, an increase in the number of births in older patients occurred in all three groups of
observations (31-35, 36-40, over 40 y.o.) by 1.7-2.1. The increase in the CS frequency (from 1998
to 2008) in the age group under 30 years is due to an increase in this indicator only in women aged
26-28 and 29-30. In the group of patients over 30 years of age, the increase in the CS frequency
concerned only the age groups of 31-35, 36-40 years (by 1.6 and 1.3). With the age of the patients,
the frequency of gestosis, the severity of fetal growth restriction and the frequency of premature
birth increased. The duration of labor in multiparous patients in all age groups identified by us did
not depend on the interbirth interval and, therefore, the large time interval between labor itself
should not serve as a basis for expanding the indications for planned Caesarean delivery.

Key Words: birth rate, Caesarean section frequency, pregnant and parturient women younger
and older than 30 years.

The course of pregnancy and childbirth depends on many factors, among which the age of a
patient is not less important. Many authors consider the age of a woman in labor under 18 and
over 30-35 years old as a risk factor for a high incidence of complications for both mother and
child [3, 4, 5, 12]. At the same time, a number of researchers do not find a significant difference
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in the frequency of pregnancy complications in
women of different age groups [9, 11].

Most of the studies on the influence of the
age factor on the course and outcomes of child-
birth concern primiparous women of the older
age group. However, there is still not a common
view regarding the age “barrier” that would in-
dicate an increased risk of pregnancy complica-
tions and childbirth and determine the devel-
opment of optimal management tactics. The

approach to the allocation of groups of patients
of “elderly” age is ambiguous: women who give
birth for the first time at the age of 30 and older
are considered to be such, according to the foreign literature — older than 35 years [1, 6, 7]. There

is no finding on the influence of age on the course of pregnancy and childbirth and perinatal out-
comes in multiparous patients, there is no information about the value of the interbirth interval
in them. There is also no clear data on the birth rate in various age groups.

In connection with the above, we conducted a fertility analysis, a comprehensive assessment
of the course of pregnancy and childbirth, the state of the fetoplacental system in first-time and
repeat-giving patients of different age groups in two maternity institutions of the city of Moscow.

Material and methods of research

At the first stage, in order to analyze fertility, study the peculiarities of pregnancy and childbirth
in patients of different age groups, we conducted a retrospective analysis of the birth histories of
79,600 patients (46,067 — primiparous, 33,533 — multiparous women). In the process of retrospective
research, we identified the following age groups: 18-25, 26-28, 29-30, 31-35, 36-40, above 40 years.

The prospective study group consisted of 709 patients (277 — primiparous, 432 — multipa-
rous women) with a similar division to age groups. The frequency of premature and delayed
labor, gestoses of various severity, fetal growth resrtriction, labor anomalies, Caesarean section
(planned/emergency) were analyzed. The examination of pregnant women in the prospective
group, in addition to general clinical and laboratory methods, included ultrasound fetometry and
placentometry, dopplerometric assessment of blood flow in the mother-placenta-fetus system,
cardiotocography. The peculiarities of the course of childbirth, the duration of childbearing in
different age groups were evaluated, considering parity, and in addition, in multiparous women —
depending on the interbirth interval.

Research results and their discussion

There has been a clear trend towards an increase in the birth rate in recent years. Thus, in
Moscow in 2008, the number of births was 104,876, which was 35,902 more than in 1998. In
2008, the number of births reached 8,083, which is 1.7 times higher than in 1998 in the Center
of Family Planning and Reproduction, and in maternity hospital No. 10 the number of births in-
creased by 2.17 times over 10 years (Fig. 1).
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Pic. 1. Dynamics of the number of births in the Center of Family Planning and Reproduction and
maternity hospital No. 10

Among patients of different age groups we have identified significant differences in the dy-
namics of fertility. It turned out that the increase in the number of births is due to an increase
in fertility only among patients older than 30 years (from 24% in 1997 to 43.2% in 2008) while
among younger women there is a significant decrease in fertility — by 1.3 times (Fig. 2).
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Fig. 2. Distribution of parturient women depending on age (1998-2008)

A more detailed analysis of the birthrate dynamics, considering the identified age groups (18-
25, 26-28, 29-30, 31-35, 36-40, above 40 years) showed that it is not quite right to talk about a
decrease in the birthrate in the group under 30: a decrease (by 2 times) in the birthrate among
patients under 30 years of age occurred only in the age group of 18-25. At the same time, an
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increase in the number of births in older patients occurred in all three groups of observations
(31-35, 36-40, over 40 years old) by 1.7-2.1 times.
If we analyze the dynamics of fertility according to the parity with the standard division of pa-

tients younger and older than 30 years, then the decrease in the number of births among patients
younger than 30 years was typical for both primi-and multiparous women from 87.8 to 73.7%%
and from 55.3 to 37.1%%, respectively. The increase in the number of births in older patients also
did not depend on parity and increased both in primiparous from 12.2 to 26.3%%, and in multip-
arous women — from 44.7 to 62.9%%.

At the same time, a more detailed analysis of the birthrate dynamics in women of the pro-
posed by us age groups, depending on the parity, revealed important patterns (Fig. 3).
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Fig. 3. The number of births, the age of parturient women and parity

As it can be seen from Picture 3, if among multiparous women younger than 30 years, a de-
crease in the number of births by 2008 was observed in all the groups (18-25, 26-28, 29-30 years),
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then in primiparous women, a decrease (by 1.7 times) in the number of births was characteristic
only for patients 18-25 years old. As for the older age group, the revealed irregularity — an in-
crease in the number of births — did not depend on parity and was observed in all groups (31-35,
36-40, over 40 years old).

As for operative delivery, with a steadily increasing overall frequency of CS, the growth of this
indicator from 1998 to 2008 in the group of patients above 30 years and under 30 years was al-
most the same — by 1.4 and 1.3 times, respectively (Fig. 4).
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Fig. 4. Frequency of CS and age of maternity

At the same time, it is interesting to note that the percentage of primiparous and multiparous
women among all those delivered by CS has undergone significant changes over 10 years. Thus,
if in 1998 the share of multiparas was only 33.7% then in 2008 this indicator increased to 48.7%,
that is, among the patients operated in 2008, the number of primiparas and multiparas was al-
most the same. The increase in the frequency of CS in multiparous women can be explained, first
of all, by an increase in the number of patients with a uterine scar.

A more detailed analysis with consideration of the identified age subgroups showed that the
increase in the frequency of CS (from 1998 to 2008) in the age group under 30 years is related
to an increase in this indicator only in women 26-28 and 29-30 of age (by 1.25-1.3 times). In the
group of patients over 30 years of age, the increase in the frequency of CS concerned only the age
groups of 31-35 and 36-40 years (1.6 and 1.3 times). While in patients aged 18-25 and over 40 the
frequency of CS practically did not change (10.6 — 11.9% and 45.2-44.6% respectively).

Further on, as part of a prospective study (709 patients) we analyzed the course of pregnancy,
childbirth and perinatal outcomes in patients considering the age categories we identified: 18-25,
26-28, 29-30, 31-35, 36-40, above 40 years.

The course of pregnancy in the prospective group was complicated by gestosis of varying
severity in 6.6% of patients. The analysis of this complication frequency considering the se-
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lected age groups showed a direct correlation between the frequency of gestosis and the age
of patients. Thus, the frequency of gestosis in patients 18-25, 26-28, 29-30, 31-35, 36-40 and
older than 40 years was respectively 4,7 %, 5,6 %, 6,3 %, 7,9 %, 8,4 %, 8,5 % and it did not
depend on the degree of its severity. Ebclab U., Vilpa T (1994) also indicate a higher frequency
of gestosis (by 2 times) in women above 30-35 years, although the authors cite higher rates
of this complication [8]. At the same time, Z. Kozinszky et al. (2002), B. Sibai et al. (1997) in
their studies showed that the age of a woman is not a risk factor for development of gestosis
[10, 13].

We did not find a clear dependence of the frequency of placental insufficiency and fetal
growth retention on the age of primiparous women. At the same time, a more pronounced
degree of fetal growth retardation (2-3 degrees) among patients above 35 years attracted at-
tention in multiparous women. At the same time, it should be noted that in the group of mul-
tiparous of 36-40 years, the ratio of fetus with growth restriction of 2 and 3 degrees was 63.6%
and 36.4%. In patients over 40 years of age, these indicators were 71.4% and 28.6%, that is,
fetus growth restriction of 3rd degree was more observed. This is to a certain extent consistent
with the findings of Belousova V.S. (2004) who showed that fetus growth restriction of 2 and 3
grade was more common (1.9 and 2.2 times) in the group of patients above 30 years [2].

With an increase in the age of the examined patients, the frequency of pre-term labor sig-
nificantly increased, amounting to 4.3% in the group of 18-25 years and 12.4% in women over
40 years (Fig. 5). This fact can be explained by a higher frequency of multiple pregnancy (5.2%)
in the group of patients older than 40 years. And even excluding multiple pregnancies, the fre-
quency of premature births in them exceeded those in patients below 30 years by more than 2
times.

It is important to note that the frequency of premature birth was the highest in primiparous
mothers over 40 years old, almost 4 times higher than in multiparous patients of the same age.
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Fig. 5. The frequency of premature and delayed births in different age groups
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Unlike a preterm labor, the frequency of delayed labor, as seen on Picture 5, was the high-
est in patients of18-25, 26-28 years old. The lower frequency of delayed delivery in patients
over 28 years of age can be explained by closer attention to this (“older”) group of pregnant
women, active management tactics: prenatal hospitalization and cervix preparation for child-
birth, increase of indications for planned Caesarean section, which did not allow delayed
birth.

Taking into account the parity, the duration of labor in primiparous women ranged from 7h 10
min. to 8 h 50 min., in multiparous births —from 5 h 5 min. to 6 h 50 min. Of interest is our analysis
of labor duration in multiparous patients depending on the intergenetic interval (Fig. 6).
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Fig. 6. Duration of labor and the interbirth interval in patients of different age groups.

As our studies have shown, the time interval between deliveries did not affect their duration
and frequency of labor strength. Even with an interval of more than 20 years (21-24 years), the
duration of labor ranged from 5 to 8 hours.

This contradicts the generally accepted opinion that a long interbirth interval is a risk factor for
an increase in the duration of labor, the frequency of labor strength, etc., which often serves as
one of the main indications for a planned Caesarean section even in the absence of a complicated
course of pregnancy and childbirth.

The frequency of Caesarean section in the prospective group of patients, as expected, correlat-
ed with age and increased among both primir —and multiparous patients (Fig. 7).

At the same time, it should be noted that in patients of 18-30 years old, the frequency of CS
practically did not depend on parity whereas in the age groups of 31-35, 36-40, and over 40 years,
the frequency of Caesarean section was higher in primiparous mothers.

With the age of patients, the frequency of planned Caesarean section increased: from 31% in
18-25 years to 44.2% in women over 40 years old, which is explained by the expansion of indica-
tions for abdominal delivery.
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Fig. 7. Frequency of CS in primi — and multiparous women.
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Fig. 8. Leading indications for CS in various age groups.

When studying the structure of indications for Caesarean section, we found that with increasing
age of patients, the proportion of such indications for CS as extragenital diseases, unfavorable perinatal
outcome in the anamnesis, prolonged infertility, repeated IVF attempts, etc. sharply increases. (Fig. 8).

Thus, to conduct an objective analysis of the dependence of the peculiarities of the pregnancy
and childbirth as well as fertility on the patients’ age we should use the gradations of age groups
proposed by us (18-25, 26-28, 29-30, 31-35, 36-40 years, above 40 years) unlike to the “tradition-
al” division into two age groups (younger and older than 30 years).

The duration of labor in multiparous patients in all age groups we have identified does not
depend on the interbirth interval and, therefore, the long time interval between deliveries itself
should not serve as a basis for expanding the indications for a planned Caesarean section.
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By 93¢)0) 1,7-2,1-000. Lyzgobmm 3330006 Lobdnmal BMs (1998 Hemnsb 2008 Hensdcog) 30
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h396 TogMm godm3mgbogn y3gms sbo3MOMn3 Xanxdn ddmdnshmodol bsbgmdmnzmods
0Md35MbsddmonsMyd 353076@7000 oM oym sdm3neldnmo  ddmodnsmmdsmnsdmmals
06@7M35emBg v, dgLodsdnboc, AdmdnsMmosl dmMal nn nb&gm3zsma s Nbs gobgl
333001M0 LyzgoLbm 33300L A396700L Loxzydzgmo.
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DIAGNOSTIC VALUE OF MULTI-GENE
PANELS FOR HEREDITARY BREAST AND
OVARIAN CANCER (HBOC) DIAGNOSIS

Introduction:

BRCA1/2 screening has become a first tier screening for breast-ovarian cancer patients. Al-
though 10-15% of hereditary breast-ovarian cancer patients are caused by mutations in the
BRCA1 and BRCA2 genes, genes other than BRCA also play a role in some of the patients. In recent
years, multi-gene panels have been used to screen for other genes associated with susceptibility
to hereditary breast-ovarian cancer in individuals without mutations in BRCA genes.

This study aims to demonstrate the diagnostic value of multi-gene panel test for heredi-
tary breast and ovarian cancer (HBOC) diagnosis. Patients who were negative for a pathogenic
BRCA1/2 mutation by standard sequencing and who used a multi-gene panel between January
2022 and January 2023 were included in the study.

Methods/Results:

During the study period, the results of the panel test and clinical data of a total of 50 patients
were collected retrospectively. Sequencing was done by NGS method using primers covering
exon/exon intron junctions in Breast Cancer Panel (93 genes) genes.

Genes associated with cancer syndromes (PIK3CA, PTEN, ATR, BLM, BRCA1, BRCA2, CASPS,
CDH1, CDKN2A, CSMD1, EGFR, ERBB2, ERBB3, EXOC2, FGFR1, HERC1, ITCH, KMT2C, KRAS, MED12,
MSH6, MUC16, NEK2, PALLD, PIK3R1, PMS2, PTGFR, RAD51C, RB1, SMARCA4, SYNE1, TP53, XRCC2,
AKT1, APC,ATM, FANCC, FGFR2, GATA3, GEN1, HOXB13, MLH1, MRE11, M NF1, PALB2, RAD51D,
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SMAD4, STK11, ACVR1B, CBFB, EXT2, PPM1L, SEPT9, AR, BMPR1A, CDK4, FBX032, IRAK4, NCOR1,
RADS50, TRAF5, VHL, MAP2K4, NBN, AXINBRIP, CDK1, AXINBR2, BARDK CHEK2, CTNNB1, DIRAS3,
ERCC4, FAM175A, MEN1, MUTYH, PMS1, RAD51, TGFB1, BAP1, EP300, ESR1, MAP3K1, MDM2,
MYC, PBRM1, PCGF2, WEE1, ZBED4, RET, CCND1, EPCAM, XRseq3) were sequenced using Qiaseq
library kits and Illlumina Miseq instrument.

Results were analyzed using the QIAGEN QCI and Franklin analysis programs. Detected vari-
ants were searched in Clinvar, HGMD databases and classified according to ACMG criteria. In
total, 45 breast cancer and 3 ovarian cancer cases were included. A panel of 93 cancer predispos-
ing genes resulted in 1 pathogenic variant (MUTHY), 2 possible pathogenic variants (AR), and 17
variants of uncertain significance (VUS) (EP300, CDH1, APC, ATR, CHEK2, NF1, MUC16, ATM, DH1,
ATR, MSH2, BLM) described.

Discussion This study shows the clinical importance of elucidating the genetic etiology with
multiple gene panels in terms of patient follow-up, screening of family members, and genetic
counseling in high-risk patients without BRCA mutations. Due to the difficulties encountered in
clinical decision and counseling as a result of the high rate of VUS variant detection with multiple
gene panels, new studies are needed to better define variants.

aJdMB&N3I6IMNO 3569MMAO6NL
@0S586MLGN3IM( 36NA3363TNMOoY
LSMJAI3I XOM33MMOLS QS LY33AMBBNOUL
833330@mMIMON0N 306ML (HBOC)
@0S36MLGN3SAN

BRCA1/2 li3mnbnbgn gobos 3nM33emn ombab li3mnbnbgn bLamdgzg xoMm33anals 300mb 3Jmby
3530963 700b30L. doybys3zs ndabs, Mmad baMdgzg x0Mm33emol dgd330eMamdnmn 300mML
10-15% godmfH3gnamns BRCAL cos BRCA2 3gb300bL 81&o3n0m, Bmagnghmon 35305630 300mUb go-
630005M70580 BRCA-b gofms Lb3s ggbgdnE dmbshoamgmdgb. dmenm Homgddo godmanygbgds
dya@nggbnmo 3569madn LB3s 3dybg00lL LiMNbnbgnLbon3znl, MMAMIdNE S39330MIdYMONY
Lbafdg3g xofMm33emal BRCA g36300lL dn@oinal smMdgJmbg d53330c0Mgmdnomon 300mbscdn do-
©M930mM705LmMsb.

33e330L dn0bsbns 8B naggbyMmo 3565mMg00L NogbmbEnigymn 360d369mmodnl gdmb-
LEMoMmgds bLoMdyzg XnM33emabs s Ly33zaMmEbol 37033300MgMdNMN 30dmL (HBOC) consgbm-
LG035d90. 330Mm735 AMNEO3L 359(3096E)70L, MmAMddni LEsbsMEYMa byg3360Madal dnbyco-
300 3500mag61Mo BRCA1/2 31n@ognol bGos@nbo yomymaomos s Mm3mgddsy gedmoygbgl
dyam@nggbnmo 3s56gmn 2022 Hanolb 0863M0sb 2023 Hamals n563Mal hsorzemom. Laghorm
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%5090 gosbosgmabos bafmdgzg xoMm3zemal 30dmb — 45 s by339MEbaL 300mbL 3 dgdombzg3s. 30-
0mbogdn dnMmgznmgonl gobdbsbmamgman 93 gabnligsb dgdagsma 356gmoo godm3mnbos
1 3000mggbyMo 30Mnob@on (MUTHY), 2 dgbodamm 3o00mggbyfo 30M0sb@o (AR) o 17 goyM-
339330 3609d3690mmdal 30MnsbEo (VUS) (EP300, CDH1, APC, ATR, CHEK2, NF1, MUC16, ATM,
DH1, ATR, MSH2, BLM).

qb 330m3305 oh39670L BRCA 3@sg0ol shdgmbg domamo Malznl 353096@7080 3ym@ng)-
6o 3563mg00L godmygbgdom gabadnsnmo g&ommmanol oagbols 3emnbagym 36033b)-
anmosl 303096@ 0L dg8cegmadn a330M3300l, mysbal §a3Mgdal L3Mnbnbgnls s 3gbg@n3nMo
3mbLlyam@sgnal omzambsbmabno.
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