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The Georgian-German Reproductive Center GGRC, with the support of the Associations of
Reproductologists, Obstetricians, Gynecologists, and Urologists of Georgia, is hosting the 4th in-
ternational scientific conference, “Infertility 35+,” on September 16-17, 2023, at “The Sheraton
Grand Thilisi Metekhi Palace.”

Traditionally, the conference is dedicated to the ongoing progress in the field of reproduc-
tive medicine in the world and the development of the field in Georgia. Leading professionals
of reproductive medicine, obstetrics and gynecology, urology, clinical oncology, endocrinology
and oncology from Israel, Austria, Italy, Poland, Germany, USA, Turkey, France, Ukraine, Russia,
Kazakhstan and Georgia will talk about current research and results, news and challenges in this
field. The main line of this year’s conference will be new methods and ways of maintaining, post-
poning and treating the fertility of patients with oncological diagnoses.

This year, along with conference partners and traditional speakers, special guest speakers are
visiting the conference for the first time:

e Andrea R. Genazzani, MD, PhD, HCD, FRCOG, FACO, President of the International Acade-
my of Human Reproduction, President of the International Society of Gynecological Endo-
crinology and European Society of Gynecology, Professor of the Department of Obstetrics
and Gynecology at the University of Pisa (Italy).

e Howard J. A. Carp, Professor of Obstetrics and Gynecology at Tel Aviv University and an
honorary clinical professor at the University of Nicosia (Cyprus).

e Andrzej Milewicz. MD, PhD, Professor of Endocrinology at the University of Medicine in
Wroclaw, honorary Member of European, Polish, Czech, Slovak, and Ukrainian Endocrine
Societies.

The main theme of the conference is oncology and fertility.

The medical magazine Medical Time is a special edition dedicated to the conference “Infertility 35+”

and will introduce its speakers and presentations to the readers in the form of abstracts and articles.

The international scientific conference “Infertility 35+” is accredited by the Ministry of Labor,
Health and Social Defense of Georgia. By the decision of the Professional Development Council,
the program “Infertility 35+” was awarded 8 UPG points for certified doctors.
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MEDICAL

THE BENEFIT OF POLAR BODYANEUPLOIDY
TESTING IN ART TREATMENT

Dr. ROBERT FISCHER
Reproductive Endocrinologist Medical Director MVZ Fertility Center, Hamburg GmbH, Germany

SUMMARY
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 most critical 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.

Other benefits include the possibility of Embryo Transfer in the same cycle and the lack of the
problem of dealing with mosaic results.

From 2011 to 2019, we performed 1774 a-CGH and 3048 NGS analyses after Polar Body biopsy
(1st and 2nd Polar Body). The results will be shown during the presentation.

ody biopsy (1st and 2nd Polar Body). The results will be shown during the presentation. Preg-
nancy rates and birth rates can be increased per transfer and per cycle by polar body diagnostics
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 females of the same age (same IR).

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

Cysts for aneuploidy testing revealed no significant difference in any age group. So, Polar Body
Genetic testing for aneuploidy may offer a good alternative to Blastocyst-trophectoderm biopsy.
Keywords: Polar body testing, aneuploidy, ART treatment, advanced maternal age, embryo qual-
ity, pregnancy rates, reproductive competence
<L L 10
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3MANSMIIN() LBKAIMOL S6II3MMOXRNSBI
0J69&6033MNO S&IALSANMIONOL LYMBIOIIN()
Q@53b635SMI MIASMMXIJIBOIINO
&J3d6MAENM3NIBN0) B3VMBHTNMdSTN (ART)

90l B3bsBBNm sbszn (AMA), gobdgmMgdoma §oamndsBgdgmo 083mab@ogns (RIF) o
mMbymmodnl gobdgmmgdnmon sbs3afmagdn (RPL) Homdmsaggbl y3gmasty oo 3hmodmydsls
ART 339Mbosemmdnbiol. yzgmobg bdoMmo godmadfh3g3n dobgbos gddomombaol Jhmdmbmadymo
3bgn3mmocons. gJ8d0Mambol sbg1n3mmmoacens doMomas® 30M3MEJds Jomolb mMagsbnbddn
dgombol mmb LygMmagsgnol 3Mm@Eglbdn dmadbsmn dgaemdol gosdm s Homdmaaggbl
mmEn@&nb/gddmombal bamobbol gob3LsbBm3Mgm y3gmoeby 8603369emm356 Rog@GmmL
(Hassold et al., Nature Genetics, 2001). 3mmasfymmo Lbynmob gabyd&ognmo BabBoMmgods
3b6gn3mmonsby Homdmoggbl dmsbEmEo@ol GMmmygyd@meymdol domxLool dgbe-
donm sen@gmboB oy Lodnomydsl. mMbymmdnls s dmdsemodnl dsh3xbg0gmo ghoon
89005&5bnbsl o omyanm ogamdo dgbodemms gonbommlL 3mmamymao Lbyymab
©0586mMLEGN3000 b3bsBIYmMo sbozol Jomgddo (>37§.), 3ob3gmMmgdoman Homnds@&gdgmo
033amMobBo3n0bsL (>3) o mmbymmool gobdgmmydomon ©obozamagdoliol (>3). sbagabal
hoBomaoal  sngomgdgmo 30mmoss 3meaMmmm;n  bbgnmol s gobsymazngmmgdnmao
339MbnxMyeqdnl  Ls3dsMmabn mMomEEgbmods. gyd3mmonma gddMombal  gos@sbals
dg0cga Ma3Mmmendgoymo Pbsmo bmmIsmoblds y3zgms sbogmdMmnzn xaguBob Joendo.
mMLYmMmMOnLs s 3MEbEMO® EI0sEIOYMMS MoEb3znl dgesmgadalbsl dMsBomoal 3gb&Mal
9oh39670mM 706, MmAgmoE d3Mbsemmodnl 08537 3MmEmmeb nygbgol, Mabog 3080Maals
BIMEGMMONL 336@&M0 s 31737 0yg630L dMSLEMENEIOAL GMmazgdEmegmdnl domazbnsl
sbgn3mmocennl ggbg@&osnmo &aLbBomadolol, sy ghmom sbozmdMn3 xanxrdo goblbzs3g0s
o 0gdbs godm3zmgbomoa. 58335Mo, 3mmomymo bLbgymolb 3g6g@039M0 GaLE0MYdS
3b6gm3mmocensbg dgbadenms gobgl dmMabEmEn@ ol BmmazgdEmegmadol domaaboal 3ofMmgn
s @gMmbo@nso.

badogom boGy3zgon: 3masfmymo bbgnao, 3gbadosnMo GabGnmgdy, sbgy3mmoans, JddMmo-
mbol bamobbo, ART 339Mbosenmody, b3bsbBdnma sbivzn, gabdgmmgdomon sbssMmagdn
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THYROID FUNCTION AND REPRODUCTION

MILEWICZ ANDRZEI, Prof.
University of Medicine, Wroctaw, Poland

SUMMARY

The thyroid hormones affect the female reproductive organ; in combination with FSH, triiodothy-
ronine enhances granulose cell proliferation and inhibits granulose cell apoptosis by the pro-
tein kinase B pathway. Thyroid hormones are expressed in the endometrium, and it has been
proved that thyroid hormones influence endometrial function. Transcripts required for thyroid
hormone synthesis and metabolism, such as thyroid peroxidase, thyroglobulin, and 5 deiodinase
type 2, were identified in human endometrium, suggesting possible thyroid hormone production.
TSH significantly upregulates leukemia inhibitory factor expression in endometrial cell cultures,
suggesting a potential role of TSH in the implantation process. For that reason, we can expect
reproduction disturbances in the case of thyroid disorders. In hypothyroidism, we can expect a
decrease in serum estradiol and SHBG, an increase in prolactin and androstenedione, as well as
impaired GnRH secretion, which causes menstrual irregularities and anovulation. The I-thyroxin is
the first-choice therapy and is very successful. Studies on the prevalence of subfertility in women
with hyperthyroidism are limited. Most are uncontrolled, retrospective, and small size. The prev-
alence of primary or secondary infertility associated with hyperthyroidism has been described
to be 0,9-5,8%. In hyperthyroidism, in the first trimester of pregnancy, PTU and in the second
trimester, MHI therapy is recommended. It is not a contraindication to breastfeeding in women
treated with hypo — and hyperthyroidism.

Keywords: Thyroid hormones, granulosa cells, endometrium, hypothyroidism, hyperthyroidism,
fertility, TSH
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BaMmobgdMmo xoMm3izmaolb 3mMAmMbldn gdo3egbal sbgbl Joemal Mad3Mmmeydionm mmasbm-
70%3. FSH-106 ghose GMmoomeoommbobo BMol LszzaMmabggddo gmobnmmbnmo
1XM3300L 3hmmoBIMsE0sl s MManbszL oo s3mM3EMBL BgMA6E B 3hmEgnb306sBsl
Lodnomydom. Bamalgdhmo }oMm3zzmol 3mmAmMbldnlodn dgmdbmdosfy MyE33@mMMIdN
31937 Homdmegabomons gbemadgEmnyddoE o EIEILEYMIOYMONS, MM obnbo go3zemgbsl
sbgb696 9bcomagEmoydal i3nbjgnsby. GMsblimnd@sbnman 3gMmdgb@qdn, MmagmmmgdEss
oofgm3gmmiboeobs, cmoMmamammdymobo, 5 Ejomeobsbs Godn 2, MmImgdoy S930-
m0gm0s BaMmobgdmo }oMmzzmol 3mMmAmbldol Lobogbols s dgBosdmmabBdobom3zanl,
00096 0x3030M701M0Ns 5330300l  gbomdg@Mmonddn, Moy Jdoycomldl Bsmolgdmo
x0M33cmol 3mmAmbydal dgbodemm 3Mmendgnoby LodzommLBEML EmMmfHm3s6 gomLADn.
TSH 06093690mm3bse bhols mgnigdool 3s0630d00M70gmmo  Bog@mMols gguL3MaLosl
26comAy&Mmoydol YxMagddo, Mos 0700070l 0183MsbB o300l 3MmEglbdo TSH-ob dgbademm
Mmmmbg. 93700806 godmanbamyg, BoMnligdMma xnm33cmal 31bJEnnl csMmm3g30bsl dgbadenms
39MMEMO sMM33370L BaMmEGommmdal 3bM03s3. 303monmgmbBol emmb mbsgmebymos
dho@do gbBomeommobs s byl 3mMAmb 9785353007030 ganmodYMNbol (SHBG)-0b
©mbol sgd370070s, 3Mmmog@nbobs s sbemmbE)bgeombol combol dmds@gds, sbg3)
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30M39mo0 b dgmMmon Pboymxzmonl Lobdog dgowagbl 0,9-5,8%-b.
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333000 1939hH3369000.
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303mmnmgmbo, gbEmsomenn, gmbscom@&Gmm3nbmomabobg3dmmdmbo (GnRH), L-ovofmjlnbo
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MEDICAL

THYROID FUNCTION AND FERTILITY IN WOMEN

MILEWICZ ANDRZEI, Prof.
University of Medicine, Wroctaw, Poland

SUMMARY

Thyroid hormones, by affecting prolactin and sex hormone-binding globulin levels and oocyte
maturation, significantly affect reproductive function in women. Subclinical or overt hypothyroid-
ism is most common, and hyperthyroidism is less common. Approximately 10% of women show
immunological thyroid disorders with increased antibody levels. There is no conclusive data that
fertility disorders accompany hyperthyroidism. Hypothyroidism in pregnancy is a factor in its risk,
as therapy in the first trimester is proposed propylthiouracil. In contrast, thiamazole is recom-
mended in the second and third trimesters due to its hepatotoxic effects. Breastfeeding should
occur immediately after taking the drugs and 3 hours before the next feeding. Abnormalities in
monthly bleeding and ovulation accompany hypothyroidism and are 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 determination are
recommended for women planning pregnancy and who are pregnant.

Keywords: Thyroid, fertility, pregnancy, hyperthyroidism, hypothyroidism

INTRODUCTION

Thyroid hormones are essential for the proper development and differentiation of all human
body cells and affect the female reproductive organ. Directly affecting the ovary and endometri-
um during the luteal phase and the trophoblast and placenta via the TH receptors (TRs): TRal,
TRa2, and TRb1.% %3 Combined with FSH, triiodothyronine enhances granulose cell proliferation
and inhibits granulose cell apoptosis by the protein kinase B pathway. Leukemia inhibitory factor
(LIF) is involved in embryo implantation and expressed in the mid-secretory endometrium. TSH

<<<LL< 14
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significantly upregulates LIF expression in endometrial cell cultures, suggesting a potential role

of TSH in the implantation process.” >3 Thyroid hormones also regulate the secretion of prol-
actin and probably kisspeptin, which, in turn, affect pulsatile gonadotropin-releasing hormone
secretion and hypothalamic-pituitary-gonadal axis function. Also, it was shown that thyroid hor-
mones stimulating the synthesis of SHBG influence free sex hormone levels." %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 outcomes in the case
of spontaneous conception or after assisted reproductive technology (ART). >3 How pregnancy
affects thyroid function: estrogen stimulates the synthesis of thyroxine-binding 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 increases, and the size of the thy-
roid gland increases. At the same time, it is essential to remember 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 metabolism 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 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. %3

Hyperthyroidism, and Fertility Disorders, and Pregnancy

In hyperthyroidism, serum concentrations of sex hormone binding globulin (SHBG) and estradiol
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. An
increased risk of miscarriage accompanies this. It has been shown that lowered TSH in pregnant
women is more often accompanied by elevated antibody levels compared to women with low-
ered TSH who are not pregnant.® Menstrual cycle abnormalities in women with hyperthyroidism
occur in 65% compared to 17% of the healthy population.” Hypomenorrhea, polymenorrhea,
oligomenorrhea, and hypermenorrhea are the most common menstrual abnormalities. Endome-
trial biopsy results indicate that most women with hyperthyroidism maintain ovulatory cycles.®In
women with hyperthyroidism in pregnancy, we can expect several complications like Preeclamp-
sia: OR 1. 78, Preterm birth: OR 1. 81 and Intensive care unit admission OR 2. 08 Superimposed
preeclampsia OR 3. 64.%23 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 hyper-
thyroidism. Due to the passage of antithyroid drugs through the placenta, subclinical hyperthy-
roidism is not an indication for pharmacotherapy in pregnancy, as the risks of antithyroid medi-
cations outweigh the benefits. To determine the etiology of hyperthyroidism, measuring the level
of antibodies to the receptor for TSH (TRAb) is recommended. Determination of antibody levels
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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 hyperthy-
roidism.»2 The most common cause of hyperthyroidism in pregnancy is Graves-Basedow disease.
The differential diagnosis should include gestational thyrotoxicosis, gestational trophoblastic dis-
ease, 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. Ra-
dioiodine treatment is contraindicated. In the first trimester, propylthiouracil (PTU) is used. Due
to the hepatotoxic effects of PTU, therapy in the second and third trimesters is continued with
thiamazole. The therapeutic goal is to maintain FT4 and FT3 levels in the upper range of refer-
ence values. Initially, it is recommended to monitor therapy every two weeks and after reaching
euthyroidism every 2-4 weeks. Liver enzymes and white blood cell counts should be monitored
during PTU treatment. lodine prophylaxis is not contraindicated in hyperthyroidism in pregnant
women. At a dose of methimazole < 20 mg/day and PTU < 300 mg/day, breastfeeding is not con-
traindicated. The drugs should be administered immediately after feeding, with an interval of 3
hours before the next feeding. 2

Hypothyroidism, and Fertility Disorders, and Pregnancy

Hypothyroidism is accompanied by an increased risk of fertility disorders and complications dur-
ing pregnancy. *%*° These are a consequence of hormonal changes in the form of a decrease in
metabolic clearance of androstenedione and estrone and changes in SHBG levels leading to a
reduction 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 and corpus lute-
um insufficiency with low progesterone secretion in the luteal phase of the cycle.**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 subclinical hypo-
thyroidism 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. % 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. 2 A significant 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.> 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. %2 Overt hy-
pothyroidism in pregnancy is diagnosed with TSH values above 2. 5 mlU/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. To achieve a TSH level of 2. 0-2. 5 mIU/ml, it is advisable to administer I-thyroxine, mainly if
an elevated titer of anti-TPO antibodies is found. Once pregnancy is achieved, the dose of I-thy-
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roxine should be increased by 30-50%. The TSH level should be checked every four 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. »? In summary, in a woman who is planning a pregnancy or

is pregnant to assess thyroid function, TSH, FT4, and FT3 determination should be performed; if

hypothyroidism is shown, anti-TPO antibody level should be determined, and in case of hyperthy-

roidism TRAD. In the case of hyperthyroidism and pregnancy, you can use drugs according to the

recommendations discussed above; in the case of hypothyroidism, there is no contraindication to

the use of medications during pregnancy.
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SUMMARY

There is little information in the literature about biochemical pregnancies (BP). However, BP (a preg-
nancy that regresses before imaging with ultrasound) is a significant problem in IVF and recurrent
miscarriage clinics. The incidence of between 13-22% of pregnancies may be confounded as today’s
sensitive pregnancy tests may detect endometrial, pituitary, or phantom hCG. A false positive result
may also 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, sever-
al biochemical pregnancies are early ectopic pregnancies that fail to develop further.

We see a subsequent live birth rate of 53% in untreated patients with two or more biochem-
ical pregnancies. However, our team treats recurrent BP’s as recurrent pregnancy loss (RPL) as
suggested by ESHRE. However, treatment to prevent further BPs 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 favorably 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
pregnancies, with 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
pregnancy intra-uterine.

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

The most common definition of a biochemical pregnancy (BP) is a positive BhCG test with no
pregnancy on ultrasound. The most recent terminology is from the European Society of Human
Reproduction and Embryology (ESHRE) in 2015.! The classification is based on previous defini-
tions. If there is a decreasing BhCG level and no localization of the pregnancy on ultrasound, if
performed, the pregnancy is known as a non-visualized pregnancy.? If no ultrasound has been
performed, the pregnancy loss has been called a “biochemical pregnancy.”® If the pregnancy re-
solves spontaneously after expectant management, it is known as a resolved pregnancy of un-
known location after expectant management.*

However, in in vitro fertilization (IVF) programs, low levels of BhCG may be diagnosed and
interpreted as a biochemical pregnancy. Consequently, past definitions include BhCG levels of
10-1000 IU and a rising level.>® An alternative nomenclature suggests raised isolated hCG levels
and biochemical or non-visualized pregnancy if the hCG level rises without extraneous hCG ad-
ministration.

It is questionable whether BPs should be recognized as pregnancies, early miscarriages, or
implantation failures. The American Society of Reproductive Medicine (ASRM) distinguishes BPs
from clinical pregnancies and does not recognize BPs 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 BPs cannot be localized, every biochemical pregnancy is a pregnancy of unknown
location (PUL). PULs may be early ectopic pregnancies. The ESHRE recognizes BPs as miscarriages,
partly based on Kolte et al’s®> work that each non-visualized pregnancy loss reduces the chance
of a subsequent live birth by 10% (RR, 0.90, Cl 0.83; 0.97), similar to the risk conferred by each
additional clinical miscarriage. The author runs a dedicated clinic for women with recurrent preg-
nancy losses. In this clinic, there are many women with BPs and recurrent BPs. Our experience is
similar to Kolte’s? experience. Hence, the author does classify BPs 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’ and
can be used clinically from 9 days after the LH surge. A positive hCG after 12 days is usually
indicative of pregnancy. However, present tests are so sensitive that phantom, endometrial, or
pituitary hCG can be detected. A low positive hCG does not invariably mean that trophoblastic
hCG is present. Additionally, some tests use animal antibodies raised to hCG. If the patient
harbors anti-animal antibodies after exposure to the same animal used in the test, there may
be a false positive result. If hCG is used for ovulation induction, it may still be present after 12
days. Van Der Weier et al.® showed low amounts of hCG as a contaminant in hMG, and Kol®
showed hCG as present in Corifollitrophin a. Intra- and inter-laboratory variation may also
lead to false positive results. These low levels of hCG are raised isolated hCGs, not biochemical
pregnancies.
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Incidence

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

Causes of Biochemical Pregnancies
The cause of biochemical pregnancies may depend 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.'®'° hCG-H is autocrine in nature, created by the cytotropho-
blast to drive invasion of the syncytiotrophoblast. According to Sasaki et al.,*® only 8 of 36 bio-
chemical 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 implantation due to
chromosomal or other embryonic factors.*

As recurrent implantation failures and miscarriages are often due to embryonic aneuploidy;, it
has been assumed that biochemical pregnancies may be due to a genetic aberration. Troncoso et
al.22 reported a case-control study in which 62 patients underwent PGT, and their BP rates were
compared to 62 patients undergoing embryo transfer on day 3 or 62 patients on day six after
ovum pickup. The incidence of BPs was approximately 25% in all three groups. Hence, embryonic
chromosomal aberrations were not the cause of BPs in most patients.

Maternal Causes:

Endometrial thickness has been reported to impact biochemical pregnancies. In Dickey et al’s
report,?® BPs 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 more significant than 9 mm. Hence, a thin
endometrium may not allow proper invasion by the trophoblast and inappropriate placentation.
Additionally, hCG secretion by the invading trophoblast may be negatively modulated by endothe-
lin-1 (ET-1) or PG F2a found in the endometrium.* Oxidative stress can also enhance hCG levels
while not allowing necrosis and apoptosis of the trophoblastic epithelium.?

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 has led to patients
leaving IVF programs.?®
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The occurrence of a BP is a negative predictor for subsequent pregnancy outcomes, as BPs

have higher recurrent BP and miscarriage rates.?”?® In cases of exclusively recurrent biochemical
pregnancies, the risk of ectopic pregnancy has been reported to be 27%.?° However, 6% to 20% of
women with sporadic BP have an ectopic pregnancy.®

Management

BPs may be non-viable or present with persistent raised hCG levels. In some cases, methotrexate
(MTX) may be required 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 expe-
rience, which are not evidence-based.

If there is one isolated BP, the author believes there is little need for active treatment. If there
are two consecutive BPs, there is still little need for active treatment. However, ESHRE regards
two BPs as two pregnancy losses and, therefore, can be assumed to support treatment to prevent
recurrence. If there are three or more BPs, the author treats the patients as if there were three
or more miscarriages. Our database contains the details of 87 patients with two or more BPs who
did not receive active treatment in the index pregnancy. There were 61 subsequent live births
(70%), not significantly different from 22/41 (54%) in the control group.

Power analysis shows that 410 patients are 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 the first two to three weeks of pregnancy when in-
vasive trophoblast activity is highest.’®! Hence, a luteal dose of hCG is often administered in
IVF practice 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.?! The author has used hCG supplementation in 34 patients with three
or more BPs. 26 subsequent pregnancies terminated as live births (76%). However, the numbers
are too small to determine if this 76% live birth rate significantly differs from the 61% seen in the
control group (11 live births in 18 pregnancies). The author has used intravenous immunoglobulin
in patients with five or more BPs. Ten live births were achieved in 20 pregnancies (50%).

CONCLUSIONS

Much more data is necessary on biochemical pregnancies. Databases must be combined to in-
crease the number of patients available for assessment. One possible source of “big data” is the
Society for Assisted Reproductive Technology (SART), but BPs should be reported as BPs and not
early pregnancy losses. Detailed histological studies need to be performed on failed pregnancies.
It is essential to understand if hCG-H levels are deficient and, if so, if hCG-H may prevent BPs.
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oomgodoyMmo  mbLymmool (BP) dgbobgd moBgmodnmodn  dgoMmy 0bxzmMmdsgns
dmn3m330s. 0ydEs BP-ol 9386393700 (mMbyemmods, Mmdgmos §ywgds nem@&msdagymom
©0536mLEN3587) HomBmaaggbl 360d369mmm356 3MmdYAsl in vitro goboaymazngmadalisl
(IVF) 05 gobdgmgdnomon so0mm@Egoabol. dobn bLobdaMmy, mMbymmdgdal 13-22%, dgbadenms
oymlb 585069330, 306000086 mMlbymmodol obsdgemmsg o30bmdMmo3  GabBJoL
dogndmosom 3n3mxznbol BobGmMIPMo Jmmombymo gmbosmEm3nbol (hCG) smdmhgbe.
gofmy s90by, dgndmgds 3y seldnmn dggagn dmidy3gl sdbdsmg Mad3mmeYdEonmo
&33b6mammagngdols (ART) godmygbgdol mml gmMombymo gmbosccm@mm3nbols (hCG)-aob
d9y30060L. 0Jgsb godmdnbofy, aobLabmzmobom3zol o3&mMMAs dgdmazmozsbs hCG-ob
mbol 3o&705 mM msbdndg3mnm &ab@&dn, bmenm gho Gab&dn hCG-ob ombal AmTs@gds
3omonmo ngbgds, Mmagmmi hCG-ob ombals nbmeomydnmo To@gds. godmaf3g3n dnbybo
X3Mxgmmdoo Ysbmodns. gb dgbsdemms aymb gddomambymao sbg1n3macns, gombgmgdonmao
26comdg®Mmoydo, L3gMAol 3sommmangdo ©o dsbgnmaxbgbol oMmm3]3s. dsBJONM,
oomgodoymo  mmbymmdgdol  goMm33gnmo  Momelbmods  Homdmsaggbl  sMmanmo
LEsenal gd@m3onma mMmbymMmmdal d70mb3g370L, Mmdgmoms dgdgmdn gob3znmomgds
of bgds. domgndoynmo mmbyemdal 2 56 dg@n d700b3330L 3Jmby 9Mebsd3nMboemad
353096®7000 gmabosmo boaymaznor ddmdnshmdal Lobdofy dgoalbl 53%-L. cydEo
h3960 gnbn BP-0L d3nMbagnmol aliy, MmgmMg mMlymmodol gobdgmmgdoo dgHhy3a@ sl
(RPL), o3 OmHmegdnmons ssd0sb0l Mg3mmendsnobs s gddmomemmanol g3mm3nls
LaBmgscemydal (ESHRE) dnogMm. oymdEs 339Mbsgmmods BP-500l gobdgmmgdnoan 33006333700l
0530050 sbagnmydma shal gd3nmonmo s Aol dgbobgd moBgmo@nmadn 3bmdgdo oM
dm0n3m370s. 083mdbE 300l gondxmogLlgdal 30Bbom, s3¢mMo nygbgxdl hCG-0b OFSEJOSL.
hCG-0b 333®7000 dnomm 87 353096@0S06 61-3s (70%), MMAMIOLSE SmMIbndbgdOMELM
oomgndoymo mmlyamool >2 dg0;b3g3s, o 14 353036@nsb 12-35 (86%), MMAMdOLE
omy60dbgdmesm domgndonmo mmbymmdol >4 d50mb3g3s. gl goxzMydn 860d36gmmm3boco
8396Lb3530070s A3nMbsENMdNL gomgdg gmibomn boymazno ddmodnsmyxgdnl 53%-0bgsb, odEss
LEHIGNLEIYM Bb60330xMM3bMdNL ldMBLEMOM]dNLoM30L YBRMmM TgBo 3s3076G0.
33&mM3s godmnygbs 03nbmgmmonmnbol bydznmmLBmML dngos dgy3s6s (1VIg) 20 353307630,
MmdmadLsi 3gmbso domgdodoymo mbLymmdal >5 d300mb3]3s o 50% obmymes
gmEbosmn boaymazno ddmodnsmmdno. 00y hCG-ob ombg oM 03emadL, BogMmad Laboymezg 3sMm3nls
aMLdmMody oM BodboMmgds, MoE oM godmmoibozl gd@m3nymo mmbyemmonl sMbgdmdsL
daLbodamms bagnmm gobglb g&mEmadLa@ ol godmygbads Lodzommbbmb gofg mMbnemodnl
sMInm LGsnsbY.

bodogom bLoBy3zgodon: domgodonmo mbLymmods, hCG-ol GabEoMyds, dsbdgmMgdomon
s0mMm@Egon, IVF, Madmmeondsgonmo G3dbmemgngdon, 380Mombals sbgn3mons, 03ybm-
3moOYMNbolb ;mgMmadns
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MIFEPRISTONE: THE GEORGIAN EXPERIENCE

ARCHIL KHOMASURIDZE, MD, PhD, Prof.
Department of Reproductology and Obstetrics-Gynecology, Head of the Department,
Tbilisi, Georgia

SUMMARY

In October 1981 when, the consulting endocrinologist of the pharma-
ceutical 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.
Still, the new possibilities of medicine were revealed in the following

: years. But before recognizing those possibilities, from the first days of
Etienne-Emile Baulieu  the creation of the preparation, it has had unequal combat for many

years, which continues until now, and active participants of which, on

the mifepristone’s side, are the Zhordania Institute and myself. Even
though more than 10,000 French women had used mifepristone together with prostaglandin
for pregnancy termination by 1987, and the preparation officially was registered in France on 23
September 1988, on the 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 un-
deservedly called by that period, the compound was withdrawn from distribution. However, the
French government, especially the Minister of Health Claude Evin, forced the company to return
the medicine to French women. Their verdict was the following: “I could not permit the abortion
debate to deprive women of a product that represents medical progress. From the moment the
Government’s approval for the drug was granted, RU-486 became the moral property of women,
not just the property of a drug company”. Following the use by 34 000 women in France from
April 1988 to February 1990 of mifepristone distributed free of charge, Roussel-Uclaf began sell-
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ing 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 September 1992, but until his retirement in late April
1994, Hoechst AG chairman Wolfgang Hilger, a devout Roman Catholic, blocked any further ex-
pansion in availability. On May 16, 1994, Roussel-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 boycotts,
which’s CEO, was former Roussel-Uclaf CEO Edouard Sakis. In 1999, Exelgyn won approval of Mif-
egyne in 11 additional countries and 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
<<<L<L< 26




INFERTILITY 35+

The unrighteous nicknaming of mifepristone as an “Abortion pill” was proved in following years,

when it was found out that the compound can not only terminate the pregnancy, but it can do an-
ything not needing progesterone or when its regulated decrease is needed. Mifepristone exercises
this unique way — by temporarily “ occupying “ progesterone receptors and not influencing 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 contra-
ception, as well as for treatment of myomas, endometriosis, depression, glaucomas, meningeomas,
breast, ovarian and prostate cancers and Coushing Syndrome. The effectiveness of mifepristone in
HIV treatment complex was found not long ago.

HIV and Mifepristone

Mifepristone

A

Alongside everything said, we’ve revealed that mifepristone’s efficacy not only for Il and IlI tri-

mester pregnancy termination (by medical indication) but also for painkilling before and during
physiologic labor by its fantastic ability of cervical maturation. I've been involved in the struggle for
the “rights” of mifepristone and its introduction into practice since 1982, when | lived in the Soviet
Capital, Moscow. It was a period of inquisition for reproductology and contraception. Despite this, |
managed to carry out the first Soviet history vacuum aspiration procedure for abortion in 1981 and
used smuggled mifepristone for the first medical abortion in 1984.
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| did the same for Georgia in 1985 when | was transferred to live and work there as a General

Director of the Zhordania Institute of Human Reproduction, the oldest establishment of this type in

the World. It was a challenging and even dangerous period for the person of my profession since it

was a time of rage against the powerful mafia of “abortion makers,” the combat against which can

be compared with the struggle against Latin American drug makers. As you see, I've survived at the

Zhordania Institute. Anyway, in Georgia (with a population of 5 million), where 300,000 abortions

(on 100,000 laborers) were carried out annually, and the contraception index was 0%, now we’ve

only 15,000 registered abortions. The prevalence of modern contraception exceeded 60% (the most

significant and quickest “jump” in the history of contraception). Of Course, mifepristone has occu-

pied its deserved position in the process above, and it has been de-facto used in Georgia since 1988.

The official registration was carried out in 2002.

Abortion and Contraception in Georgia

300 000
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150 000
120000 -
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60 000
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100%
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70%
60%
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in Georgia Mifepristone

For the period up to now, mifepristone has been used by more than 80,000 patients for differ-
ent purposes. This figure is colossal for a small country like Georgia. It is worth noting that Georgia
belongs to a minimal number of countries where the compound is officially recommended not only
for I-trimester abortion but for Il and llI-trimester pregnancy termination (for medical indications), as
well as for monitoring of physiological labor (cervical maturation), intrauterine surgery, contraception,
treatment of myomas and endometriosis. | do not intend, and also, it’s beyond my abilities to surprise
anybody from this audience with the results of basic science investigations on mifepristone, even
though we, as the acting WHO Collaborating Centre, have carried out ten multicenter, randomized,
double-blind studies under the WHO auspices and the results — were published in the impact-factor
journals like Lancet, BJOG, Acta Medica Scandinavica, etc. The reason for 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 with details of our investigations, and I'll demonstrate
the practical conclusions only. Mifepristone for | Trimester Abortion 1) 600 mg of mifepristone is not
needed for termination of pregnancy up to 12 weeks. It is absolutely enough 200-400 mg of mifepris-
tone + 800 mg misoprostol (better, vaginally). The preparation 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 gonado-
tropin concentration comes back to non-pregnant-norm not later, than 28 days after medical abortion.
This test should be routine to avoid “trophoblastic” nuisances and the necessity of a diagnostic biopsy.

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
existing medical methods. The frequency of complications and side effects is minimal;

2) The mifepristone dose of up to 400 mg + 800 mg misoprostol (vaginal) is enough for up to 20-
22 week pregnancy termination, and the compound’s effectiveness increases (the dose decreases)
parallel to the duration of pregnancy.
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Secretion of B-Choriogonine after First Trimester Medical Abortion
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50 000
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Mifepristone for Il Trimester Abortion

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

The Role of Mifepristone in Medical Abortion
100%
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60%
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The Sensitiviness to Mifepristone by Duration of Pregnancy
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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 ef-
fective painkilling during physiologic labor. The

mifepristone minimal dose (200 mg) is enough
for painkilling not only in multiparous but prim-
iparous as well;

2) Mifepristone is suitable not only for preg-
nant but also for non-pregnant cervical matura-

tion 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 the mentioned contraceptive efficacy for 150 hours after intercourse;

2) Due to mifepristone’s mechanism of action, it is inevitable that the compound’s tiny doses (0.
5-1 mg) can be suitable for creating new monophasic and multiphasic contraception.

Mifepristone for treatment of myomas

Since mifepristone is antiprogesterone, the interpretation of the mechanism of its action for the
treatment of myomas is the subject of practical and theoretical debates. Our clinical randomizations
demonstrated that mifepristone is effective in treating progesterone-dependent leiomyomas.
Keywords: Mifepristone, RU-486, medical abortion, regulatory history, France, reproductive rights,
FDA approval

Mifepristone for Emergency Contraception

150 Woman
50 Woman 50 Woman 50 Woman
Mifepristone 10 mg Mifepristone 50 mg Mifepristone 200 mg
100%
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IMMUNOTHERAPY IN IN VITRO FERTILIZATION:
A REVIEW AND ANALYSIS FOR RECURRENT
PREGNANCY LOSS AND IMPLANTATION FAILURE

NADIRASHVILI TAMARA, MD, PhD,* NADIRASHVILI LASHA’
1 Reproductologist, Gynecologist, Georgian-German Reproduction Center, Tbilisi, Georgia
2Embryology Department, Georgian-German Reproduction Center, Thilisi, Georgia

SUMMARY

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 efficacy 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 pa-
tients with recurrent implantation failure (RIF). By conducting a network meta-analysis, the
study evaluates four intrauterine infusion drugs, including human chorionic gonadotropin
(HCG), granulocyte colony-stimulating factor (G-CSF), peripheral blood mononuclear cells (PB-
MCs), and autologous platelet-rich plasma (PRP). The analysis seeks to elucidate the impact
of these therapies on pregnancy outcomes in RIF patients. Despite conflicting results in previ-
ous studies, this meta-analysis provides valuable insights and comparisons between different
drugs.

In conclusion, while immunotherapy is promising for enhancing ART outcomes in specific
patient subgroups, further well-designed randomized controlled trials are necessary to estab-
lish its definitive efficacy. This study’s findings contribute valuable information for clinicians

33 >>>>>



MEDICAL

and researchers in reproductive medicine, informing future investigations and clinical deci-
sion-making.
Keywords: IVF, repeated implantation failure, recurrent pregnancy loss, immunomodulation, im-
munotherapy
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GGRC

GGRC is a concept that combines ‘one stop’ clinics and ‘day
surgery’ operations as an alternative to traditional out
patient consultations and in patient surgery. We issue here
an advancing women and men reproductive health care.

Infertility treatment - IVF, ICSI, PICSI

Androgy, Urology

Screening and treatment of gynecological disorders
Treatment of endometriosis

Congenital disorders of reproductive system
Sexually transmitted diseases

Spermogram, morphological test and DNA
fragmentation

Diagnosis and treatment of cervix uteri pathology
Colposcopy

Microscopic and computer-assisted diagnosis of
testicular fluid

Pregnancy monitoring

Sonohysterography

Endocrine gynecology

Aesthetic endocrinology (hirsuties, acne/ seborrhea,
overweight)

Neuroendocrinology (climacteric and premenstrual
syndromes)

Cryopreservation

Surrogacy and Donation

For Oncology Patients
Selection of protocol of maintenance and management
of reproductive function of oncology patients on the
basis of case conference involving foreign and
Georgian fertility specialists, oncologists and
chemotherapists.
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N\ Clinic GGRC actively cooperates with foreign
companies working in the field of medical tourism.
There is a surrogacy-donation program on the basis of
the clinic, which connects Georgian surrogate mothers
with foreign childless couples.

N\~ Corporate Social Responsibility of the clinic is
the charity fund "For You", which helps Georgian
childless couples with co-financing program for In vitro
fertilization.

NEW!

\a PRP and stem cell regenerative therapy is
considered an innovation in the field of infertility
treatment in both men and women. The
Georgian-German Reproductive Center GGRC is one of
the first in Georgia to introduce this innovation and will
give many hopeless couples another chance to have a
child.

N\ The ultra-modern and first time in Georgia -
embryological laboratory, "Timelapse", which allows to
follow the growth of biological materials until the full
formation of the embryo

GGRC Is THE FIRST IN VITRO CLINIC IN GEORGIA

WHICH OBTAINED [SO CERTIFICATION, dND QuALITY
CERTIFICATIONS FROM dMERICAN fooD and DPRUG
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PREGNANCY AND RISKS IN PATIENTS 35+

KOLBAIA TEA,? SICHINAVA L.G.,> PANINA 0.B.,> OZIMKOVSKAYA E.P.?

T Russian State Medical University, Russia

2Lomonosov Moscow State University, The Center of Family Planning and Reproduction of the
Moscow Healthcare Department, Russia

3 Maternity Hospital No. 10 of the Moscow Healthcare Department, Russia

SUMMARY

The article presents the results of a retrospective and prospective study: analysis of fertility, Cae-
sarean 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 the rise in fertility only among patients older than 30 years. At the same time, there is a
significant decrease in fertility — by 1.3 (due to the age subgroup of 18-25) among younger wom-
en. 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.0.) 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 the rise in this indicator only in
women aged 26-28 and 29-30. In the group of patients over 30, the increase in the CS frequency
concerned only the age groups of 31-35 and 36-40 years(by 1.6 and 1.3). With the age of the pa-
tients, the frequency of gestosis, the severity of fetal growth restriction and the frequency of pre-
mature 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 la-
bor itself should not serve as a basis for expanding the indications for planned Caesarean delivery.
Keywords: Birth rate, caesarean section frequency, pregnant and parturient women younger and
older than 30

INTRODUCTION

The course of pregnancy and childbirth depends on many factors, among which a patient’s age 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.>*>? At the same
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time, several researchers do not find a significant
difference in the frequency of pregnancy compli-
cations in women of different age groups.> !
Most of the studies on the influence of the age
factor on the course and outcomes of childbirth
concern primiparous women of the older age
group. However, there is still no standard view
regarding the age “barrier” that would indicate
an increased risk of pregnancy complications and
childbirth and determine the development of op-

timal 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.>®’ There is no finding on the influence of age on the course of pregnancy, childbirth,
and perinatal outcomes in multiparous patients, and there is no information about the value of the
interbirth interval in them. There is also no precise 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, and the state of the fetoplacental system in first-time
and repeat-giving patients of different age groups in two maternity institutions in Moscow.

MATERIAL AND METHODS OF RESEARCH

In the first stage, to analyze fertility and study the peculiarities of pregnancy and childbirth in pa-
tients 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, and above 40 years.

The prospective study group consisted of 709 patients (277 — primiparous, 432 — multiparous
women) with a similar division to age groups. The frequency of premature and delayed labor, ges-
toses 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 placen-
tometry, dopplerometric assessment of blood flow in the mother-placenta-fetus system, and car-
diotocography. The peculiarities of the course of childbirth and 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 Mos-
cow 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 increased by
2.17 times over 10 years (Fig. 1).
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Picture 1. Dynamics of the number of births in the Center of Family Planning and Reproduction
and Maternity Hospital No. 10

We have identified significant differences in fertility dynamics among patients of different age
groups. The increase in the number of births is due to the rise in fertility only among patients
older than 30 years (from 24% in 1997 to 43.2% in 2008), while among younger women, fertility
significantly decreases by 1.3 times (Fig. 2).
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Figure 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, and 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 happened 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 age groups, depending on the parity, revealed important patterns (Fig. 3).
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Figure 3. The number of births, the age of parturient women and parity

As can be seen from Picture 3, if among multiparous women younger than 30 years, a decrease
in the number of births by 2008 was observed in all the groups(18-25, 26-28, 29-30 years), then
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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 increase 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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Figure 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 on in 2008, the number of primiparas and multiparas was
almost the same. The increase in the frequency of CS in multiparous women can be explained,
first of all, by the rise 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
the rise 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 was only concerned with the
age groups of 31-35 and 36-40 years(1.6 and 1.3 times). 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, 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, and above 40.

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 %, 85 % and it did not
depend on the degree of its severity. Ebclab U. and Vilpa T (1994) also indicate a higher fre-

guency of gestosis (by 2 times) in women above 30-35 years, although the authors cite higher
rates of this complication.® At the same time, Z. Kozinszky et al. (2002) and B. Sibai et al. (1997)
in their studies showed that the age of a woman is not a risk factor for the development of
gestosis.!0 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 fe-
tal growth retardation (2-3 degrees) among patients above 35 years attracted attention in multip-
arous women. At the same time, it should be noted that in the group multiparous of 36-40 years,
the ratio of fetuses with growth restriction of 2 and 3 degrees was 63.6% and 36.4%. In patients
over 40, these indicators were 71.4% and 28.6%; that is, fetus growth restriction of 3rd degree
was observed more. 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.?

With an increase in the age of the examined patients, the frequency of pre-term labor signifi-
cantly 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 pregnancies (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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Figure 5. The frequency of premature and delayed births in different age groups.
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Unlike preterm labor, the frequency of delayed labor, as seen in Picture 5, was the highest
in patients 18-25 and 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 wom-
en, active management tactics: prenatal hospitalization and cervix preparation for childbirth,
and an increase in indications for planned Caesarean section, which did not allow delayed
birth.

Considering parity, the labour duration in primiparous women ranged from 7h 10 min. to 8 h
50 min., and 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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Figure 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.

As expected, the frequency of Caesarean sections in the prospective group of patients cor-
related with age and increased among both primer—and multiparous patients (Fig. 7).

At the same time, it should be noted that in patients 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, 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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Figure 7. Frequency of CS in primi — and multiparous women.
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Figure 8. Leading indications for CS in various age groups.

When studying the structure of indications for Caesarean section, we found that with increasing
patient age, 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 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 the “traditional”
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 interval between deliveries should not
serve as a basis for expanding the indications for a planned Caesarean section.
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LGB 030 Homdmeaabomos MIBMmMUL39IE M0 s 39ML3gJG0ymo 33¢mg30lL dggagodo:
Mg3mmendgoymo  LobEydol JdgBsbgdol dmbsEgdgdn, Lozgolmm 3330006  Lobdnmy,

mMLYEmoabs s 3dmodnsmmonl dndnbsmamdals 8gsligds, 039¢@m3ms376@nMma LabEgdal
dgmdsmgmos  Lb3osbbzs sLozmdMo3n Xagnx3oL 30M33em s IMO35eMbBsAIMONSM]O
Lb3sbb3s SLogMOMN30 XaNBOL Joengddo — 18-25; 26-28, 29-30, 31-35, 36-40 Hamal, 40 47
Pomby yx3Mmbn. boh3zxbgdns, Mm3 dmdsmdnl Mommabmdals Bhs gob3nmmdgdnmons
mMlymmosms oo dbmeme 30 fambBy x3hmbo  sbozolb 35307637080, bmem
SbamMasbBMms Joemgddo snbndbgds dobn 3603365cmm3560 dgd3nMgds — 1.3-000 (18-25 famals
SbogmdMn30 J39x38uB0L dodm). s8s3MmyYmoE, bobsbBdym 353076@70d0 EMEbMo
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ddmodnstmmonl Mob3ol BMes oxnjboms bddn3g Lo33mg3 Xanx3do (31-35, 36-40, 40 .-
B9 0330) 1,7-2,1-00. Lyzgobm 3370006 Lobdomaol BMmes (1998 Hemnsb 2008 feodcog) 30
Pamodg sbogmdmns xanxdo gob3nmmodgdymos o3 doh3x630mol oo dbmenme 26-
28 o 29-30 Hanal Joemgddo. 30 HanbBy IBRMMLo sbS30L 353096@J00L XaduBdn Ls3golmm
339000L LobdoMmab Bo@gds gbgdmes dbmenmeo 31-35, 36-40 Homab sbozMOMN3 XgnBgoL (1.6
0 1.3-000 d5L50580b5). 3530706@700L SLS3MBD g BsENmmods FLEMBoL Lobdnmy,
boymaznlb ol dggmbydols bLoddody o BoseMmgyszn ddmodnsMmonl Molzn s LobdoMmy.
h396 GogMm dodm3zmgboem y3gms sbogmdmnz xanxdo ddmodnsmmodnl bsbgMmdmozmods
0M535am65ddmdns>Mm90 3530367000 o oym  s3m3nIxdYmo  ddmdnsmmodsorsdmmnls
06&3M35MB v, 35Lods30by, AdMdNSMMASL dmMal nn nbEgm3smao s Nbs gobgls
37890mMmo Ly3golmm 33900 A336900L Loxzydzgmo.

bodogom LoGyzgon: dmdsemodnl LESGOLEN3S, MmMbymmdal dndnbsmgmds, Lozgaolmm
339000bL bobdoMy, gabEmMBab LobdoMy, sLd3MOMN30 X81NBJ00, BIEGM3MSEI6ENMO LoLEDY,
9My35mbsddmd0sMmydgmo Jogmgdo
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PREGNANCY AFTER 35. WHAT HAPPENS THEN?
THE DIFFICULTIES OF THE LONG AWAITED 280 DAYS...

GEGECHKORI MAKA, MD, PhD, Prof.
TSMU, Zurab Sabakhtarashvili Reproductive Clinic, Tbilisi, Georgia

SUMMARY
Age is one of the most severe 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
assessment, research, and timely management should be done relatively early for women older
than 35 years — in 6 months 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 pregnancy, the whole cascade of prob-
lematic 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 start to reduce
in the 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, and anovulation. Increased likelihood of developing
chronic, progressive structural diseases of important reproductive 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, age-related changes, fetal program-
ming factors associated with maternal metabolism, and nutritional risks. Coagulation factors, age
patterns of thrombophilia and associated decidualization, placentation, possible deficiency of
complete placental invasion and circulation.

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
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different stages of pregnancy. Age conditions for any pregnancy complications (premature birth,

intrauterine growth retardation, preeclampsia, ante- and intranatal fetal death, gestational dia-
betes). Age risks and chances of IVF.

Keywords: Pregnancy after 35, age-related fertility, ovarian reserve, chromosomal abnormalities,
reproductive pathologies, pregnancy complications, IVF outcomes
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sbogn sfhal ghor-ghonn y3gmasby bamombBymo ssg@mma, MmAgmog do3emgbsl sbgbl
Jomal easmmbymgdal s xsbdmogma 05393006 gohgbal dsblty. xobdmb Bngf smasfmgdnmo
165ymxzmonl LGSbsMEYMO ©J1RNbognal donbyszsw, 35 Hamby nBOML SL3IBY
mM0gb@nMmaxdymo dgasligds, 33amI3s s eMmmymo dosmm3s dxsmgdnm bosMiyzs Ybos
dmbogl — 35-40 famab sboido. 0bEgMm3semdn 6, bmenm 40 fenob Bxdmo, 3 3780 Nbs ngbgls
gobboomymo §yzomal xzgm@ommodal domfazal gbgdn. mmbymmdal dom§azol dgdcegs
333 ghdgmcegds 3hmodmydnmo LoGYoEngdol dongmo 3obisen — sbo3Msb sbmEnmMmyxdymo
Loxzmobggdn, Mmdgmoai 3603369mMM35608 MMLYENMOOLLL MMn3g MMasbobdobonznl. 35 +
Sbo30l obslnomgds — 3.9. ,.3m0bogyMmo-Mma3mmeydisonmo 3mhEmydo” — boizgmebygdol
L,o0mmmanymo Losoolb” dgmdomgmos — bs33zamabol mmEodymo MybgM3ol 3engdol
&9636(30900 30 Hanosb, nbEIbLN3MdL Fo@gds 35 Hamol dxdga, s 360d3b6gemm3s60
B3Yb30nMho aB0E0G0 38 Hmmosb. gb G§abwgbingdo gbgos Loszgamisbol mMn3g BNOIEOSL
— gg3MmmMO3YmMmma]ogbl — mmEo@gool Mabgmslbs s bamalbl; Lsbggbm LEIMMoEgdNL
LobgBol EOLANEIENSL, SBM3INMOENSL. dLB3E Jhose sMLJdMOL 360d369mmMm3s60
My3hmeydonmo mmgsbmydal nbyon Jmmbognmo, 3hmagmgbomgdsn LEMYIGYIMMO
035350070700L 3ob3005M7d0L TgE0 SENdSIMOS, MmagmMoEss bLyd3z0mmLbmL ndMMNEIdN
© vybmdombn. gl 3soxmemagngdn  dgbadenms  sobsbmb  BggodoyMmo  MmgmMs
amMmbymgdsby, nby mMbymmdal 308nbsMgmodsls s godmbazsmby.

e 330506 My3MmmendEonm sbs3dn Jhmdmbmadymo sMmm373700L oMM SENBSOIMOY;

e dJoamolb bn&mogbdnmm dg&somemymo  LAIGYLO o  JLO3MSE  sLmEnMxdyMO
330Mm0M30900, 10l dxEs0MmnBINSb sbmEnMhgdnmo Bg@&sMYMo 3Mmmamsdnmgdol
BaJEmMMyd0 s 6&Moxb&ymo Molizgdo;

e 3mognmyino i303EmMgdn, mfmaddmaznmonl sbszmodmnzn 35@7Mbxdn s Tolimsb
sbmEoMadymMmo  ©EIENENIMOBIE0S, 3MaEIbBoEns, 3mMagabBol Lmmasbmszsbo
0635B00bL dgbodemm gx3nEnE0 s 3eMs3gbE 0L Lobbenal Bndmgi3939;

e mMlLymmool L3mMosonmn ©s gobdgmmgdomn EIbs3eMa]00L  sbsgmdMN30
BoJGMMYd0;

e 3MmggbBammbn — “pro-gestatio” — mmbnmmodsby mmogb&omgdonmon dmszsmo
LEgmmoEnmno 3mMImbn s 3MmagLbEammbgBzogodnma sbozol 3Mmdmydgdn
mMbymmodal bb3ssbbzs g@&s3by;
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e mMmlLymmodol b63dnLbdngMmo gomommgdal (bsseMmgzn ddmdnsmods, LodznmmbLBmMU
dos bmsdn dggmbgds, 3MJg3msdxzbng, s6@7- s NbEMIbsGsmyMa bniznmo,
83LBSENMN0 EN30JIEN) SLdIMOMN30 gobHymodgdo;

e 006 30&Mm gobaymaxzngMmadals sbogmodmnzn Molbigdo s dsblgda.

badogom bo@y3zgon: mmbymmods 35+, LJgbmdMn3z0 XobdMN MO, b339MEbygdal Maby-
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GESTATIONAL DIABETES MELLITUS -
RESULTS OF THE ISRAELI-GEORGIAN PROGRAM
DIABETES IN PREGNANCY

KURASHVILI RAMAZ, MD, PhD, Prof., ASATIANI N., MD, PhD, SHELESTOVA E.
National Center for Diabetes Research, Tbilisi, Georgia

SUMMARY

According to former recommendations that were still in use in Georgia in the early 90-ies, diabetes
mellitus (DM) was an absolute counter-indication for pregnancy due to very high rates of maternal,
fetal and infant morbidity and mortality during pregnancy and labour. No screening for GDM was
ever carried out in the country. False concepts on Diabetes in Pregnancy — the 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 comprised 86%. St Vincent Decla-
ration, which was signed in 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. Gesta-
tional 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 were: 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 the efficacy of treatment with
diet+insulin vs diet+metformin.

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
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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 Obstetrics (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 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?)—25.6%4.9; gestational age (weeks) at the start — 20-29; HbAlc (%) — 6.7+0.7; microalbuminu-
ria (%) — 5.8; Gr. 2 — age — 25.315.3yrs; prepregnancy BMI (kg/m?) — 25.945.1; gestational age (weeks)
at the start — 22-28; HbA1lc (%) — 6.4+0.5; microalbuminuria (%) — 9.8.

RESULTS AND DISCUSSION

The eligible risk factors for GDM include advanced maternal age. Excessive gestational weight
gain, overweight and obesity, history of GDM, family history of DM, smoking, polycystic ovary
syndrome, fetal macrosomia, history of stillbirth, polyhydramnios, and glycosuria in the current
pregnancy. Some feto-maternal complications include high BP, pre-eclampsia, type 2 DM, prema-
ture birth and malformations, respiratory problems, fetal death, macrosomia, neonatal hypogly-
cemia and hyperbilirubinemia, etc. In the 2nd trimester, HbAlc (%) levels were 6.7 (0.05) for Gr.1
and 6.4 (0.6) for Gr.2. By term, HbA1lc 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). The percentage
of preterm deliveries was lower in Gr.1 than in 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 were observed for either parameter.

Per cent of Cesarean sections was high in both groups (32.3%/Gr.1 and 29.4%/Gr.2). Preterm
delivery before 37 weeks of gestation was 4.41%/Gr.1 and 5.88%/Gr. 2. Despite reasonable
glycemic control maintained through pregnancies in both groups, the percentage of macrosomia
was high: 20.0%/Gr.1 and 23.0%/Gr.2. The per cent of neonatal hypoglycemia was statistically
lower 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 treated 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.

Keywords: Diabetes, gestational diabetes, pregnancy outcomes, insulin therapy, metformin, per-
inatal mortality, maternal health
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PREEXISTING DIABETES MELLITUS — TWENTY-SIX
YEARS RESULTS OF THE ISRAELI-GEORGIAN
PROGRAM DIABETES IN PREGNANCY

ASATIANI NATALIA, MD, PhD, KURASHVILI R., KUBLASHVILI S., SHELESTOVA E.
National Center for Diabetes Research, Tbilisi, Georgia

SUMMARY

Pregestational or preexisting diabetes refers to type 1 or type 2 diabetes mellitus that is diag-
nosed 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 preeclampsia, cesarean
section, preterm delivery, macrosomia, and congenital defects. The goal of medical management
of pregnant patients with pregestational diabetes is to maintain blood glucose concentration at
or near normoglycemic levels at the time of conception and throughout the entire pregnancy,
considering that “normoglycemia” in pregnant patients without diabetes is lower than in the
non-pregnant state. Good glycemic control during pregnancy decreases the likelihood of adverse
maternal, fetal, and newborn outcomes. Since patients often do not know 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.

METHODS
The study included 458 women with type 1 preexisting diabetes (mean age 23 * 6 years, dia-
betes duration 12.4 + 7.5 years). The patients were divided into three groups:

e Group 1: 258 patients who received specialized pre-conception care.
e Group 2: 134 patients enrolled in the program at < 10 weeks of gestation.
e Group 3: 66 patients enrolled in the program at > 10 weeks of gestation.
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RESULTS

At entry, HbAlc (%) levels for Groups 1, 2, and 3 were 8.12 + 0.05, 9.08 + 0.6, and 8.09 * 1.6,
respectively. By the end of preconception care, HbAlc levels in Group 1 (6.0 £ 0.65%) were statis-
tically lower than in Groups 2 and 3 (P = 0.000). By term, HbA1c levels significantly decreased in
all groups (P = 0.024, P = 0.000, and P = 0.000, respectively). The rate of spontaneous abortions
was lower in Group 1 (1.6%) compared to Group 2 (5.8%) (P < 0.022, OR = 6.0). The percentage
of preterm deliveries was lower in Group 1 compared to Groups 2 and 3 (P1-2 =0.0057, OR = 2.3;
P1-3 = 0.0006, OR = 4.6). Perinatal mortality was observed in Group 1 (1.55%), Group 2 (4.47%),
and Group 3 (7.5%) (Gr.1-2 = 0.105, OR = 2.88; Gr.1-3 = 0.02, OR = 4.881).

The comparison of pregnancy outcomes in women with microalbuminuria and normoalbu-
minuria in the 1st and 2nd trimesters showed that the chances of developing preeclampsia in
patients with microalbuminuria were 12 times higher than in patients with normoalbuminuria.
Keywords: Pregestational diabetes, glycemic control, pregnancy outcomes, preconception care,
hbalc levels, preeclampsia, preterm delivery
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LIVE BIRTH IN A WOMAN WITH RESISTANT
OVARY SYNDROME AFTER IN VITRO OOCYTE
MATURATION AND PREIMPLANTATION

GENETICTESTING FOR ANEUPLOIDY
I

KORNILOV NIKOLAY,*?> MD, PAVLOVA M., YAKOVLEV P.?
1“Next Generation Clinic”, St. Petersburg, Russia
2 “Next Generation Clinic”, Moscow, Russia

The first description of resistant ovarian syndrome (ROS) was made in 1969 by Georgiana
Jones, a pioneer in ovarian stimulation. This syndrome is also known as Savage Syndrome, named
after one of Jones’s patients (Jones, 1969). The main characteristic of ROS is the resistance of an-
tral follicles to both endogenous and exogenous gonadotropins in patients with a normal female
phenotype and karyotype. ROS is characterized by elevated serum levels of FSH and LH within
the menopausal range, normal levels of AMH and antral follicle counts, primary or secondary
amenorrhea, or progressively prolonged menstrual cycles, and normal secondary sexual charac-
teristics.

According to Galvao et al., ROS is a heterogeneous condition. Their data suggest that patients
with ROS can present with not only primary amenorrhea but also a normal menstrual cycle, irreg-
ular cycles, or secondary amenorrhea. These patients may also have secondary infertility, varying
FSH levels, and normal or high serum AMH levels. The etiology of this heterogeneous condition is
still unclear and potentially heterogenous as well. ROS may have a genetic or immunologic basis.
Hormone resistance could be caused by inactivating mutations in gonadotropin receptors or by
post-receptor defects. The presence of antibodies to endogenous and cross-reactive exogenous
gonadotropins may also contribute to this syndrome.

WHO class 3 anovulation is characterized by hypergonadotropic hypogonadism in patients
with primary ovarian insufficiency (POI) and ROS. Anovulatory infertility is a common complaint
among women with ROS. In vitro maturation (IVM) of oocytes is an alternative approach to con-
ventional methods of assisted reproductive technologies. IVM is currently defined as the matura-
tion in vitro of immature cumulus-oocyte complexes collected from antral follicles.

Until 2013, treatment of infertility in patients with ROS, as well as in POI, relied on the use of
egg donation because ovarian follicles were unresponsive to exogenous FSH. However, IVM has
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become a viable alternative to egg donation for women with ROS. The first pregnancy and live
birth after IVM in a case of ROS were reported in 2013. Since then, the IVM method has offered a
revolutionary solution, enabling patients with this syndrome to have their genetic child.

In 2017, a 23-year-old woman with three years of primary infertility was referred to our IVF
center. Her menarche had occurred at age 17, and she had been on combined oral contracep-
tive pills. She denied any autoimmune disorders, and her karyotype was normal. Previous tests
indicated the presence of heterozygous FSH receptor polymorphisms: FSHR A919G, Thr307Ala
(rs6165), and FSHR A2039G, Asn680Ser (rs6166). She had elevated baseline FSH levels ranging
from 21 to 25 IU/L and was resistant to ovarian stimulation.

Before coming to our center, she had undergone five attempts at ovulation induction and ovar-
ian stimulation. Two cycles involved Clomiphene at doses of 50 mg and 100 mg. The remaining
three cycles used recombinant FSH (rFSH) with doses ranging from 50 to 250 IU for 9 to 17 days,
with the addition of menotropins and aromatase inhibitors. After she attempted controlled ovar-
ian stimulation, she was diagnosed with ROS and was therefore advised to pursue donor oocytes.

A fertility investigation was conducted. Her hormonal and ovarian reserve testing, performed
in the absence of hormone replacement therapy, revealed elevated FSH at 25.34 IU/L (normal
range: 3.5-12.5 IU/L) and elevated luteinizing hormone (29.6 IU/L; normal range: 2.4-12.6 IU/L).
Her estradiol levels were decreased (15.2 pg/mL; normal range: 12.5-166 pg/mL). Despite the el-
evated FSH, the patient’s AMH level was also elevated (38.0 ng/mL; normal range: 1.58-13.5 ng/
mL). Ultrasound examination showed more than 40 antral follicles up to 2 mm in size.

The patient delivered a healthy boy weighing 4070 g after frozen embryo transfer (FET) with
hormone replacement therapy (HRT), IVM, intracytoplasmic sperm injection (ICSl), and preim-
plantation genetic testing for aneuploidy (PGT-A). One blastocyst remains for future use. No FSH
priming or trigger was used.

| (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 |3 100001U |5 |3 3 Fresh 2 1
GalvioAetal JEi 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 Ez 100001U 6 4 3 Fresh SET 1
2019
KornilovN. et al & NO 11 6 5 FET SET 1

2021

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

Resistant ovary syndrome is a rare endocrine disorder. Treating infertility in patients with ROS
is a significant challenge for both patients and clinicians. We report a successful pregnancy and
live birth achieved using IVM and PGT-A in a woman with ROS.

Keywords: Resistant ovarian syndrome, savage syndrome, fertility preservation, in vitro matura-
tion, anovulatory infertility, oocyte cryopreservation, preimplantation genetic testing
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Pomdmanagbon mMmlbymmodnls s gmabsmma baymaznor ddmodnsmmodal d78cb3zg3ol
23 famol 35307637000 gmbosm@mm3nbgdobodn MYBoLEGIbGNMo  LyzlzxMmEbgadals
LobeMmmdnm, Mmdgmos domfhanmm ogbs dmydHoxgdgmo 339Mbnxmaccol 0b 30@MM
30Mmod70d0 dmadfoxzgdnm (IVM-In Vitro Oocyte Maturation) s 380Mombals s6313emmacensby
3M7033mab@onymo ggbg@ngnma (PGT-A) GabE&nmgdal hos@omadal d30aa. MaBoBbE&mo
Los3aMibggdol Lobmmdol (ROS) dJmbgy Jomb oMgb60dbgdmes dgmMmon sAMbmMYo,
BMM03YmmasbGndnmomydgmo 3mmAmbol (FSH) combol ds@g0s (25,34 dLg/0am) o
3oy g060B0Mmaxdgmo 3mmAmbol (LH) combols ds@&g0s (29,6 dLg/8am), gbEMan meal
mbob 3333070 (15,2 33/3em) s dMs@&dn sbEn8oymymnmao 3mmAmbal (AMH) combals
dm85®700(38,063/8a), Mog sbmznmMmadnamo nym sbEGmammyMmo 3menlnmgdalmMomegbmdol
(AFC) 85&)900Lmsb 45-0c]. 3530306@L s As@Eomadns LENTYMOENS gMbasmEMmM3nbydom
s g &Mmogghmaol d7y3sbs 316J3nsdy, oLy BMbBy 0gbs bofomdmada mmiEndals
G&Mmsblzsgnbommma sb3nMosns s Bomadym 0dbs 15 dmndfoxzgdgma mmaon@o. dsmo
d0mg00b 73893 dmydhoxzgdgmo mmEn&gdol 3nam@&Gozomyds dmbs nb 30 Mm 30Mmoyxddo
(IVM). IVM-ob 890093 99305 0503563y doomhos 8x&oBsbal 1l LEGswsl. domgdnmo
dmadhoxgdnmo mmEo@dn gobsymazngmes L3gMmdsEmbmaal 0b@mogn@m3msbdnmma
06039300b (ICSI) g@bno. 83-5 ol Lydds J8dMaMBAS dnsmfHns dMILEMENENL gob3nmsmydals
LEONSL. BHmxgxd®meEamdol domxyLns s PGT-A Loy3g0gLbm bafmobbal mf 3ddMombdo.
mM03] 980Mombo sdmhbs gy3mmoymon. PGT-A As@oMms sbagmo omamoab bygd3gboMmydals
dgomenl 8odmygbgdnom (NGS\MPS). As@ofmes gddmom@msblbazgmn gmon gddmombom,
d0mg01m 0gbs mMmbymmods, MmABgmog sbmnmes mEbsmo bosymazno ddmodnstmodno.
h3960 godmEomgydom, MaBobEIbGImo  bLosz3gMmisbggdol Lobmmdol (ROS) dJmby
3530967000 IVM 3g00meanl sbdomgdoom gmbsem@mm3nboo LENTYMOENS s b-hCG
G&Mmogamol godmygbgds Lagom s sMob. domgdnmo dgegaldol dobgeznom dggzndmons
3033Monmo, Mmd ROS-ob dJmby 353036@)700056 IVM-ab gboom Gomadym mmiEn@golb
dgydmonso 3gombymo s dombBYMo goymass, gobsymazngMmads s gn3mmanmo gdomombals
Pomdmgabs. mmgmMg AsbL IVM §omBmaoggbl gmo gho sem@&gmbo@oynem d3nmbsenmodals
dgoomel ROS-ob 3gmby 353096@7000, Momms oo 3Yys3EJIm Mo305b000 ggbadninmo
dmsodmas3mgoo.
bodogom LoBy3zgon: MBoLEIOGNMo Loi3zgmbygdol Lobmmdn (ROS), 0b 30&MM
mmEo@ob dmdhoxgds (IVM), gddmombal ggba@ngnmo &abEomgds (PGT-A), dmndfoxszgdymo
339MbnxMaccn, 06@Mssn@m3mabdymo nbngdsns (ICSI), gmebsma boaymazno 8dmdnstmody,
8mbaom@Mmm3nbgoal goMmadg LBndnmMoEny
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PERSONALIZED CONTROLLED
OVARIAN STIMULATION

KUTIVADZE IVANE, MID,* AIVAZOVA ANA, MD*, Gelava Bela?
1Reproductologist, Gynecologist, GGRC, Tbilisi, Georgia
2Resident, Thilisi, Georgia

SUMMARY

Personalized controlled ovarian stimulation (COS) has emerged as a promising approach to im-
prove the outcomes of assisted reproductive technology (ART) procedures, particularly in vitro
fertilization (IVF). The traditional approach of standard ovarian stimulation protocols for all pa-
tients has limitations, as individual characteristics and ovarian response can vary significantly. In
personalized COS, treatment protocols are tailored to each patient’s needs, considering factors
such as age, ovarian reserve, previous response to stimulation, and individualized markers of
ovarian function. By individualizing the stimulation process, clinicians aim to optimize the num-
ber and quality of retrieved oocytes while minimizing the risk of complications. Several strate-
gies 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 pre-
vent 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 procedures by maximizing the number of high-qual-
ity 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 practical approach to fertility
treatment. However, it is essential to note that further research and clinical studies are necessary
to establish the optimal protocols and guidelines for personalized COS. Additionally, close collab-
oration between patients and fertility specialists is essential to determine the most appropriate
course of treatment based on individual circumstances.

Keywords: Personalized controlled ovarian stimulation, assisted reproductive technology, in vitro
fertilization, ovarian reserve, gonadotropins, ovarian hyperstimulation syndrome, fertility treatment
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3IMLMBSINNBIOIIN() SMESMMIN(NIMIOSX(N
LS33IMBBITONL LB&NTIMNSBNS — VSTBASMI
tMIA3MMPXIJIBOIM(O) &3J6MMM3NIONOL
dI®IBIoNL M3S&NNDBSBNS

39Mbmbamabgdoymo  3mbEMmmmomgdsccn  Loi3zgmEbggdoaol  LE0IYmogns  (COS)
ool 39ML3gdGoymn Joamds odbdomy  Ma3Mmendgoymo  G3dbmemagngdal
(ART) 3Mmm@Egenmgdnl dgaagdnls gobeydxmodglgdmo, aoblsgyomgdoom 0b 30@MM
8oboymazngmgdnl commb (IVF). y3gms 353036@0bo30l Lo339MEbygdal LENBNMIENOL
LESbsMEMO 3MmEHM3IMdal godmygbgdal §Mmoogonm dnamadsl o93L dgbBmys3gdn,
Moasb 0nbnznEysmymo  doboboomgdmadn ©o  Ls33aMmisbol  3obybo  dgndamgds
0603365emm3boe aobLbzozgdmeal. 3gMmbmbsmatbydym COS-dn d3yMmbosemmodals 3fm-
Gmimmgon dmMmaglonmos cnomgymo 3530360l L3ggoxzninM Lasgnmmgdlxdby, obyomo
RoJGMMyd0lL gom3omabfnbydom, MmagmMogss sbozo, Lo33zxhEbol MaByM3n, Habs LEGO-
00y Lo33aMmiEbol 3obybo o Loizghebol BHbIEoal dofMmzgmado. LENTNMSE0OlL
3mEgLbol 0bn3znsmMabldonm, 3mobogobEn d0Bbo olobozb domgdnmo 333Mib-
1XMyg00l MomEabmdalbs s bomalbol m3@ndnbognsl, gosmorymgdgdal mabzol
d06030%Bs3000. 39MbmBoMnBadym COS-do godmygbgydymos mMed)bndg LEMOEIE0Y,
doo dmfolb LENdnmMogool bJgdgdo, ambomEMmM3nbldals Go3obs s mbBol dgg3me.,
LEHNBYMOENOL EMmobys o bobgmdmozmdal 3mMgd&oMmgds s  sbEsgmbobEnmon
0900035076 700L 358mynb505 bsseM730 M3MSE00L 018300056 SLSENMIOMSE. oM 3Tnby,
dmfobo3g Badommmangdn, MmagmMoEss nanGmodagmomo dmbo@mmnbgo s 3mMmImboamy-
o dgBsbgdgdn, gbdomgds A3nMmbosenmdal 3MmEgLL. 39Mbmbsmnbgdnma COS-0b Lsdmemm
90B560s gobameml ART 3MmEgeymadols dgegagdnl dsh3zgbydmgdn domgdnma dsmamo
bamobbol 337M3byxMygdal Momegbmodal gosbmeom, Loi3zghabol 303gMLENINMSE0al
LobemMmAnl (OHSS) s B3y g3gMmenmn 3339B300L LobdnMals dgdE3nMgdom. mnomynmMo
353096@ 0L Mbogomym dobolnomgdmydty dmMggdom, 3gmLmbomabgdnmo COS goo-
35mom PBMm nbn3znEnsmyMm s JRIJGNM dnamdsl Pbsymxuzmodal d3nMmbsenmodals
dndsmo. 0ma3s, 8600363cmm35605 50b0dbmL, Mm3 3emnboinmo 33¢M73700 SYEFOMIOIMONY
39MLmMbomnBgdman COS-abm3ol m3GndomyMma 3MmEMIMMIdNLs s gonEmMsnbidal
3obodysmgdmo, gomes 5dnly, vYE0MIdIMONs 35330363 70Ls s Ma3Mmmemnd@&mmmagodl
dmfol Jdfnemm 0653dMmMAMmMOs 0bn30EYsMNM  goMadmgogdty oymebmodom
931Mbsemmodnl yzgmabg dgboxzgmabio gomenl sbswagboc.
bodngom bo@yszgoon: 3g9mbmbosgabgdnmo 3MbEGMmmamgdsn by33gMEbgxdal LENndymo-
30s, odbdoMmy My3mmeyjsonmo Gadbmmmangdn (ART), ob 308Mm gobosymazngmgds
(IVF), ULogzgfhgbol MgbgMmsn, gomoymgdgdol Mobiol G060d0Bsgns, NMGModaIMomn
dmboEmMmnbagn, 3mMImbsemnin dgasligdgdn
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DOUBLE VS SINGLE STIMULATION IN
POOR PROGNOSIS PATIENTS

OLIKO MURGULIA MD, PhD
Gynecologist, Reproductologist at Georgian-German Reproduction Center, Thilisi, Georgia

SUMMARY

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
undergo 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 re-
cruit several waves of follicles each month.

During a typical IVF cycle, fertility drugs are used to allow the 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 a 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 folli-
cles with the second part of DuoStim compared with the first.

In a recent study by Vaiarelli A and coworkers, 50 poor prognosis patients underwent a Du-
oStim IVF from among 91 poor responders. This study found that both stimulation phases yielded
eggs of equivalent quality but that the second stimulation helped increase the proportion of pa-
tients with 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 who chose regular IVF was 7%, and only
17 patients who were not pregnant returned for a second stimulation after the first attempt 63
(the drop-out rate was 81%). The rate of patients with one or more euploid blastocysts for trans-
fer increased from 14% after conventional stimulation to 31% with DuoStim.
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It is important to note that all the embryos obtained via the DuoStim protocol need to be fro-

zen and, therefore, transferred in a subsequent frozen embryo transfer cycle.
Keywords: DuoStim, IVF, poor prognosis, ovarian stimulation, euploid blastocyst, live birth rate,
frozen embryo transfer

M350 0Y3 A3IIMMIomMNO3N LENTIMNSBNOS
Q@565 3MM3BMBOL 356NI66IdAN

mM3sgn bLG0TYmoEns (Duostim) LyzzgmiEbol gMhmbs s 08537 303endn, sl dgEsmyxdom
sbogmo  3mmEmimemn  boi3zamEbol  oMmaboizdomobn  Mabgmzal dJmby  35306E)7000,
MmmdmgdnE 0&oMmgdqb in vitro goboymazngmgdsl (IVF). IVF-ab sbgdymo 3hmEmimmgdalbgsb
3obLb3539000, LoSE 3530706 JOL YBIMPIOI L 339MEbOL ghoMmonbensbo LEGNTYmMoEns
o 339M3byxMaal sb3nMmogns ghon dgbLEGMYsSMYM 303emdn, DuoStim mjdol doby3nm
35(30963)70L YEIMEgdsm Lo33xMEbol MMmMsYbNnsbn LENTYMoENs s 333MEbyx Ml
mMygmon smads ghombs o 08537 836LEMMNOMYM 3ogendn. DuoStim 3MmmEm3imen
dgeagbomos 0033sMmae, Mmd godmoygbmlL xkod®o, Mmd ghor ™33d0 LL339MEbyxddo
BMEOINMIo0L M3dgbndg Gomms Homdmnddbgds. IVF-ol God3nfo @ozmob Mmmb
899mnygbgds LobEGndymosom 3My3sMma@gdn Modabndy 339MEbyxMaal smgdalbs o
dgLs0s30boE My3ybndg g8dMambal d7748balL YbBMYB373MULsyma3se. DuoStim 3mmEm3menn
0ygbgdl Mmodybndy Gommol ogmMmosl 03 m3smbsbmoboo, Mmd 333MsbyxmMacols
30M33m0 3dmmydnEsb ModEybndy omol dgdcega dgbadegdgmons LEndnmagoals dgmmy
Moybonl ofygds, Mog 08537 d36LEMYsmMNM 303emdo 83&0 330MiEbxMaccal smaxdals
LOdNOEMgOSL ndeng3s. Lb3ssLL3s 93BMMms dmbsz)dgdn donmnmgodol, Mmd DuoStim-abs
mmb dgbodmgdgmons Ladnsmme JMmonm 36 mMoo 33E0 Bmmoznmoal/339M3bnxManl
domgds. dOmem Gengddo ho@ofmgdnmds yobemglbds 3373300 30 3Mmagbmbol dJmby
50 353096@L, MmdmgdLsg hondomesm mMmdsgn LENTYmoEns IVF gho gosemdon, sh376s,
mmd LENTYMoEnob MMN3g BdBS NdMI3d MVBIdSMN BaMmalbolb 337MEbYXMYEIOL, 0YDEY
dgmbg LGNIYMOENnm nbBMEIdS 08 353076@700L 3MmEgbEIM fomo (42,3%-sb 65,5%-
dg), MmAmadlLsg oJ3; 8nbodyd ghon gydmmoymo (3aby&osnme bmMmdsenyMmon)
OmMaLAMENLAEN. MEbosMn baymxzno dmdsEmMdnls dsh376703m0 goynbyema gddMombadals
3905@5b0l dx8a 7%-08b gonbomes 15%-0¢og DuoStim-ob dggasce. gmabsmoa baymsnom
dmdsemonl doh396309mo 85 353096 dn, Mmmyddss sombogl LEGSbsMEGymo IVF oym
7%, bengnm dgmMg bLAPMIEN0LM30L EIOMNBES 17 353076G)0. 08 353076 700L LobdnMmy,
MmdmgoLsg 3Jmbso ghon o6 3380 Jndmmoymo dasLlEBmMEabEn GMmooEnnmo
LENTYmognol dxdag 14%-ob gonbomes 31%-dy DuoStim-oo. smbsbndbszns, MmI
DuoStim 3fm@m3immoo domgdnmo 300Mombidn Lognmmgdl goynb3sl s d7LodsdnbyC,
160005 33d0ESbmMb goynbymo gddmombol gos@sbol dgdagmad 303emdo.
boadngdm boByzgon: mmdsgn LENTYmMoENS, DuoStim, bLoizghebol LENTYMoisns, IVF
339M3byxMagdal boamabbon, gn3amoymo desLEAMEALEN, 3MEBSM0 boaymazno IMdSEMOY
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THE ROLE OF AGE ON SPERM QUALITY IN
MALES OVER AND BELOW 30 YEARS OLD

MGALOBLISHVILI MANANA,* NAKAIDZE N. Prof.? KOPALIANI T.,' GHVALADZE A."
I Center for Reproductive Medicine, Reproductive Medicine Department, Thilisi, Georgia
2 Jordania and Professor Khomasuridze Institute of Reproductology, Thilisi, Georgia

SUMMARY

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 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 exact instructions on
how to prepare for sperm submission. Sperm quality was assessed using 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.

Keywords: Male infertility, sperm quality, age, retrospective study, spermogram, odds ratio, re-
productive medicine
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353535B0L SLVSNL BO3MNIBS
L3IMANL BSMOLBDI 30 OMNS3TXVI S
30 3L BI3MAO) SLV3MOMNO3 X8IVIOAN

1930mm Hyzomos ooonddolb 50%-dn, Pdzommoonl dobabl ogol L3gMAol odsmO
bomobbn gobadnmmodgol. L3gMmAol baMmobbBy go3zeMgbsl bbbl 3530L X8b6AMoyMMdNL
degmaomgmos, 3363@039M0 §0bobHomasbhymos, 33700L s bm3zMadal LEomao. sbg3)
9603365amm35605 nbyon BogEMMydn, MMaMMOESS SEN3MIMEOL goagsMmdgdymMa domgdy,
LogoMmyEalb s bomimEninmo Lydnsmxdgdal dmbdsmMgds s bb3s o369 h333700. 330eMm
0y30amg000 3530L PbsyMBMoS M3x60d7 sogymo Hamal §ob 20-30% oym, 01ndEs dmem
sonfamanmgddo ob 933000Ms gonbBoms, Mabsz 33700L s bm3zmadol bLEGomob d337300M
330Mm0mMg070Ls s g3mmmanni R3JBMMIOL 135330M7070. SL30L FoBJOLMSD ghos
1oMabgds ool bL3gMAoL bofmobbo, 0Mdss dodmdwnbomg 0dosb, Mmd bmagss
3m3ymo@Ensadn dmem sofemgymyddo b3gMmadnl bamobbds 333300M0 goyomaligds doboEsy,
60dbo3L ndsl, MM EEaL, dxsMadnm sbamasbMmms 3537080 LB3gMAS PBRMM EIOSMO
bomobbol Nbs aymbL, 30Mg sofmaymadal §0ob 88537 obozol 3537030. godmadcenbsmy
07056, MmaA b3gMAnL bafmabbn sLS30L FoEJOSLMSD ghns Pomali]dy, YbS 3035MdsNEMM,
mm3 Mgl dgesmMixdnom sbogm3sb 3037300 s Nbs 3gmbyom 073Ma Nofmglin L3gMads, 30ceM)
Sbomasbmgol. smbndbnma Loznmbol dgLobfozmo, A396 dg3ssmgo To8535(3300L
L3gMas 30 HModg s 30 famab Bxdmom Sbo3MOMN3 XaN3g00d0, MBTs3 Eog35bsbs, MmAD
LEIGOLE03YMO FoMOMO dLOIMOMN30 XBNBOL 303JI0L SbdMEIBMEIOY] 3N dmMbsEgdgdn
o smdmohbsm. H396 Ao3zs@omgo 1084 353096@0L MayGMmmL3gd@oymo sbsgmobo, o3
3530969005 2017-2022 §angddo 3emnbogsdo hsn@omgl godmizmg3gdn s 33Mbasmmods.
353096700 ©53Ys3000 mM dLd3MOMN3 Xans: 30 Hemadg s 30 Hammbg dgBo sbozolb
393900. y3amms 353036@L d0gEs L3gMAol AsdSMadOL nEIbEYMO 0bLEMYIEns. L3gMDol
bomobbol gobLolobmamo godmygbgdym 0gdbs Lobsoemols dozmmbLim3n. sMmbodbym
mf SbozmdMn3 XaguBdo hs@omes L3gMmdnl domomon dsh373670mydNL gobLobmzMme:
dmEymMmoy, 3Mmb336EMSB3NY, Laghorm Mamybmods, mdmomdal bafmalbo s AmMazmemans.
LEOEOLE03YMAS SbdMOBAY SH3765, MM MM SLS3IMOMN3 X8R L AmMal nym LGsEnbE0yMo
3obLb30370s, M3 donM0MYdES 03sbg, MM 35853530l dbo3L oM d5J3L go3zamgbs L3gMadal
bamobbbg, 0maEs 80bBsbIghmbosmas goxgsmomgdnmo 33emg3300L ho@omgds.
badogom LoGyzgoon: 353006 PosYyMBMOY, L3gMaal bamabbn, sLs3MOdMN30 X8YBJ0N, NJds

39emyMmo Hyzomado, gbmamgdolb LGowmo, 33000L BogE&MMYd0, MEMML3gIE 0o Sbsenbo
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Georgian German Reproduction Center, Senior Andrologist, Tbilisi, Georgia

SUMMARY
The incidence of cancer diagnoses in children and young adolescents is on the rise. With advance-
ments in treatment, an increasing number of young cancer survivors are reaching reproductive age.
As a result, it has become crucial to discuss fertility preservation with these patients before beginning
cancer treatment. Seventy-six per cent of men with cancer desired children in the future, including
77% of men who were childless when their cancer was diagnosed. Many cancer patients have artic-
ulated that their cancer experience would make them better parents.! Advances in diagnostic tech-
nigues and treatment modalities with overall cure rates now approaching 90%.2 Approximately 15%
of men with newly diagnosed cancer are younger than 55 years, and about 26% of them are younger
than 20 years.® 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 years, accounting for 17% of all cancers occurring
in men below that age.? Every year in the 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 ther-
apy, oligozoospermia is more often seen than in healthy men-patients with testicular cancer in 28%,
25% with Hodgkin’s lymphoma, 57% with leukemia, and 33% with gastrointestinal malignancies.6
With Hodgkin’s disease, semen abnormalities were detected in 47-67% of patients. There was 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 hormone production may be disrupted by radiotherapy, chemotherapy, stem cell transplan-
tation, and surgery. While each treatment option has different risks and benefits, patients should
receive careful explanations of the impact they may have on future fertility.®

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
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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 im-
proved to lessen scatter radiation with 3-dimensional conformal radiotherapy and, most recently,
intensity-modulated radiotherapy. Despite these advances, radiation therapy can still have irre-
versible effects on testicular function and fertility primarily. Similarly, even with a dose fraction-
ation schedule, semen parameters may be affected. Despite smaller single doses of radiation
administered in multiple treatments, some authors have even reported worse semen parameters
with fractionated radiation.® 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 lev-
els. Radiation-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 relation-
ship is seen concerning 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
diaphragm. The testes may receive as much as 18.7% of the administered radiation in pelvic can-
cers, with rectal cancer being amongst the highest scatter doses to the testes. On average, a re-
turn to pre-radiation semen parameters can be seen within 10-24 months; however, a prolonged
recovery is seen with larger doses of radiation.®

Chemotherapeutic agents have deleterious effects on spermatogenesis. Similar to radiation
therapy, Leydig cells may incur damage following chemotherapy, resulting in subsequent hypo-
gonadism. However, with advances in chemotherapy delivery, 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 largely depends 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, standard regimens include MOPP (mechlorethamine,
oncovin/vincristine, procarbazine, and prednisone) for Hodgkin’s disease, MVAC (methotrexate,
vinblastine, adriamycin, and cisplatin) for bladder cancer, and R-CHOP (rituximab, cyclophospha-
mide, doxorubicin, vincristine, and prednisolone) for non-Hodgkin’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 chromosomal anomalies and sperm an-
euploidy was seen with NOVP (Novantrone/mitoxantrone, oncovin/vincristine, vinblastine, and
prednisone) chemotherapy. The combination of chemotherapy, while working synergistically on
cancer cells, also has a detrimental impact on the rapidly dividing germinal epithelium of the tes-
tis, and patients must be counseled on the risks of permanent 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 tech-
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niques (ART). Lack of information about fertility preservation—only 26% of oncologists and 38%
of hematologists systematically documented discussions about sperm banking with male cancer
patients.!! Seattle Children’s Hospital experience—the rates of sperm banking were compared
before and after implementation of this method, with an eightfold increase (from 8% to 68%) in
the proportion of adolescents and young adult males who banked sperm 12 months after imple-
mentation.*

Sperm Cryopreservation and its Subsequent Utilization for Infertility Treatment—Pacey et al.
reported the utilization rates of banked sperm as very low (<10%), and most samples were kept
for many years without being used.®® “Safety time” for sperm DNA before attempting pregnan-
cy— “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 deferring childbearing for at least 12 months in all male and female patients
after cancer therapy.'* There is no evidence to suggest that the offspring 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 mainly dependent on the therapeutic regimen, most cancer treat-
ment modalities will undeniably have a detrimental effect on male reproductive potential. Be-
cause 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 a patient’s
fertility potential was secured, it helped them in the emotional battle against cancer.”
Keywords: Fertility preservation, cancer treatment, semen cryopreservation, spermatogenesis,
radiation therapy, chemotherapy, young cancer survivors
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CONGENITAL SEX DEVELOPMENT DISORDERS
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Gynecology and Reproductology, Thilisi, Georgia
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Obstetrics and Gynecology of Tbilisi Medical Academy, Tbilisi, Georgia

SUMMARY

The risk of gonadal malignancy varies according to the type of sex development disorder. It de-
pends on the presence of the Y chromosome in the karyotype and the location of the 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 devel-
opment, with detected Y chromosome in the karyotype (46, XY and 45,X/46,XY) were examined.
All patients underwent clinical, gynecological, hormonal, and ultrasound examinations. In 32 cas-
es, gonadectomy was performed. A Histomorphological study of excised gonads was carried out.
Based on conducted examinations, a complete form of 46,XY gonadal dysgenesis (Swyer syndrome)
was identified in 3 cases, in 2 cases — a partial form of gonadal dysgenesis with a background of the
Turner syndrome phenotype. The complete form of androgen insensitivity syndrome (CAIS) was
diagnosed in 33 cases, and a partial form of androgen insensitivity syndrome (PAIS) in patients 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
localization of gonads, taking into account the high risk of malignancy, underwent gonadectomy
immediately after diagnosis, regardless of age, to prevent malignancy. Subsequently, they were
prescribed hormone therapy with estrogens and estrogen-gestagens. Despite the pessimistic re-
productive prognosis in 2 cases, pregnancy and the birth of a healthy child was achieved with egg
donation.

Keywords: Gonadal malignancy, Y chromosome, sex development disorder, gonadectomy, andro-
gen insensitivity syndrome, reproductive prognosis, Swyer syndrome
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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 a patient with CAIS at the age of 18, a seminoma of the intra-ab-
dominal gonad has been detected, which is extremely rare. A 41-year-old patient with CAIS go-
nadoblastoma was diagnosed by histomorphological examination in the inguinal located gonad
after gonadectomy.

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

Despite a 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. Patient management and reproductive prog-
nosis are similar to the CAIS in such cases.

Conclusions: Timely and correct diagnosis and management of congenital sex development
disorders is the most reliable approach to gonadal malignancy prevention. After that, it is possi-
ble to select adequate methods 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
essential not only for minimizing main complaints related to the reproductive system of patients
(delayed sex development, amenorrhea, inadequate sexual development, infertility, etc.) but
also for preventing such long-term complications as osteoporosis, cardiovascular diseases and in
some cases increased risk gonadal malignancy.'”’

The risk of gonadal malignancy differs by type of SDD and depends on the presence of the Y
chromosome in the karyotype and gonadal localization.®”®

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

Disease Risk of malignancy |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\ EREE 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 phenotype

patients with congenital SDD and Y chromosome in the karyotype.

MATERIALS AND METHODS
48 patients with female phenotypes and congenital sex development disorders were examined.
A'Y chromosome was detected in the karyotype (46, XY and 45, X/46, XY).

All patients underwent clinical, gynecological, hormonal, and ultrasound examinations. In 32
cases, gonadectomy was performed. Histomorphological study of excised gonads was carried
out. Based on conducted examinations, a complete form of 46, XY gonadal dysgenesis (Swyer
syndrome) was identified in 3 cases, in two instances — a partial form of gonadal dysgenesis with a
background of the Turner syndrome phenotype. The complete form of androgen insensitivity syn-
drome (CAIS) was diagnosed in 33 cases, and a partial form of androgen insensitivity syndrome
(PAIS) in patients with female phenotype — in 8 cases. In 2 cases, an ovotesticular disorder was
established.

ETHICAL CONSIDERATIONS

All the adult participants and parents of adolescent individuals signed a written consent form.

RESULTS AND DISCUSSION
Among the patients with SDD under our observation, three were diagnosed with Swyer syndrome
(a complete form of gonadal dysgenesis). The patients’ ages corresponded to 15, 19, and 24.

All three patients were of the female phenotype and were of average height. No somatic anom-
alies or visceropathies were observed. In all cases, clinical and hormonal features characteristic of
hypogonadotropic hypogonadism were established. The karyotype in all three cases was 46, XY in
peripheral 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 diag-
nosis.>%! 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. As a result of the treatment, patients showed secondary sexual charac-
teristics and an enlarged uterus. After treatment, two patients became pregnant using egg do-
nation, carried the pregnancy to term, and gave birth to a healthy child. One patient chose to
adopt a child.

Among the patients examined, two 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, and the clitoris was not sharply hyperplastic. Ultrasonographic examination revealed
a streak uterus and unilateral streak gonad; on the other side, a gonad without follicles. In both
cases, the karyotype was mosaic 45, X /46, and XY.
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A diagnosis of mixed, partial gonadal dysgenesis was made. In such cases, taking into account

the increased risk of gonadal malignancy and current recommendations, laparoscopic bilateral
gonadectomy was performed.>** By histomorphological study, streak gonads were represented
by connective tissue structures, gonads on the other side — with dysgenetic testicles. Clitorectomy
was performed in both cases. After surgery, hormone therapy with estrogens and estrogen-gesta-
gens, vitamin D, and calcium preparations were prescribed. On the background of hormone ther-
apy, mamae growth was noted, and the uterus also grew. One patient tried to become pregnant
through in vitro fertilization using an egg donation program after becoming sexually active, but
two attempts were unsuccessful.

In both complete and partial forms of gonadal dysgenesis, taking into account the high risk
of gonadal malignancy, gonadectomy is performed immediately after the diagnosis is made,
and therefore the reproductive prognosis is pessimistic. However, in such cases, it is possible to
achieve pregnancy and have a child using egg donation programs.”*3

Therefore, it is essential to diagnose those forms of SDD in time that are characterized by a
high risk of gonadal malignancy in time so that a gonadectomy can be performed to prevent ma-
lignancy and hormone replacement therapy can be performed after the gonadectomy.

33 patients (12-28 years old) were diagnosed with a complete form of androgen insensitivity
syndrome (CAIS), and eight patients (14-16 years old) with female phenotype were diagnosed
with a 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 localizations were detected
(localized intra-abdominally, inguinally, or at the thickness of the labia majora).

In all cases, hormonal parameters were typical for males, and the karyotype was consistent
with the 46, XY male norm. Considering that the risk of gonadal malignancy in CAIS cases is low,
patients with intra-abdominal and inguinal localizations underwent gonadectomy after puberty
was completed. Besides, it is known that the risk of malignancy increases with age.®*

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,! some patients with CAIS report a decrease in libido after gona-
dectomy. No changes in sexual function were detected after gonadectomy in patients under our
observation. One patient postponed orchiectomy because she 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 the low risk of gonadal malignancy in CAIS cases, one
18-year-old adolescent patient with CAIS was diagnosed with seminoma in intra-abdominally lo-
calized left testis, which is considered a rare case.®

Thus, despite the low risk of gonadal malignancy in patients with CAIS, considering rare cases,
it is advisable to monitor intra-abdominally localized testes from the puberty period. 76
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All patients with PAIS®, who were assessed as girls with female psychosexual disposition, were

referred to us due to revealing the signs of masculinization during adolescence. As soon as the di-
agnosis was made, regardless of the 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%).*® These
individuals underwent feminizing genitoplasty and were prescribed estrogen replacement ther-
apy. After 1-year follow-up, an 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 a 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 the establishment of
unilateral 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%),>° in these patients with 46, XY
karyotype structurally incomplete uterus in the form of Miillerian derivatives and 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 gonadectomy after
obtaining patient’s informed consent. After surgery, patients were prescribed hormone replace-
ment therapy with estrogen.

It is impossible to consider ovotesticular disorder as a single syndrome because there is no
typical phenotype or karyotype characteristic for it. Thus, the presence of ovotestis is a determi-
nant in diagnosis, which is established only by histomorphological study. Phenotypes may differ:
feminine, ambisexual, or masculine.>”%®

Reproductive prognosis: most often pessimistic due to incomplete development of the Miille-
rian 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 the development of modern
reproductive technologies in the recent period, in individual cases, it is possible to consider the
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 disorder.*’

The literature describes 12 cases of spontaneous pregnancy in patients with 46, XX ovotes-
ticular SDD with a female phenotype.® Only one case of fertility in a 46 XY patient has been de-
scribed. In all those cases, surgical excision of testicular tissue was performed before pregnancy.
In such patients, excision of androgen-producing testicular tissue may improve ovulation.”

One of our patients with the ovotesticular disorder and female phenotype with 46, XX karyo-
type was diagnosed by diagnostic laparoscopy and gonadal biopsy, having an ovary on one side
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and 77 ovotestes on the other side with signs of ovulation. Taking into account the patient’s

desire, it was planned to cryopreserve the eggs and subsequently use them in the surrogacy

program, as the patient did not have a uterus, and only Millerian derivatives were presented.

Maullerian derivatives were excised during surgery.

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

from pessimistic to favorable and a solution to the issue of gonadectomy requires an individual

approach, taking into account reproductive potential and the anatomy of the genitals.

CONCLUSION

In patients with complete and partial forms of gonadal dysgenesis, in the presence of Y
chromosome in the karyotype, taking into account the high risk of gonadal malignancy,
gonadectomy 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 the 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. Repro-
ductive prognosis is pessimistic, although it is possible to have a child using a male part-
ner’s sperm through surrogacy-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 the high risk of malignancy and to prevent the progression
of masculinization in any location of the gonads. Feminizing genitoplastic surgery and es-
trogen replacement therapy are necessary to achieve feminization, improve quality of life,
and prevent long-term complications. Reproductive prognosis is similar to complete forms
of androgen insensitivity syndrome.

Considering the 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 the testicle on the other side increases the chances of
ovulation in the ovotestis. Comprehensive clinical polymorphism of patients with ovotesticu-
lar disorders requires an individualized approach in selecting the type of assisted reproductive
technology, taking into account the anatomy of the gonads and internal genital organs.
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REPRODUCTIVE OUTCOMES AFTER BREAST
CANCER IN WOMEN WITH VS WITHOUT FERTILITY
PRESERVATION

CHIKOBAVA NINO, MD, PhD
General Surgeon; Surgical Oncologist; Mammologist Georgian-German Reproduction Center,
Tbilisi, Georgia

SUMMARY
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 under-
went 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 reproductive
function in women with breast cancer, with higher pregnancy rates and live birth rates observed
in the preservation group compared to the nonpreservation group. However, there is a need for
further research to understand better the long-term reproductive outcomes and potential risks
associated with fertility preservation techniques in this population.

Keywords: Breast cancer, fertility preservation, reproductive outcomes, pregnancy rates, live
birth rates, oocyte cryopreservation, embryo cryopreservation
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PRACTICAL APPLICATION OF ENDOSCOPIC
SURGERY AND ULTRASOUND RESEARCH FOR
EVALUATION AND IMPROVEMENT OF FEMALE

REPRODUCTIVE POTENTIAL
e

SARAULI NIKOLOZ, MD, PhD
Obstetrician-Gynecologist, Onco-Surgeon, Georgian-German Reproduction Center, Tbilisi,
Georgia

SUMMARY

Introduction: There is a growing interest worldwide, including in Georgia, in detecting and pre-
venting contributory factors for the thyroid gland and reproductive tract malignancies during thy-
roid pathologies. The 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
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

A 44-year-old woman was admitted to the hospital with general weakness, an increase in ab-
dominal size, pain and heaviness in the hypogastrium. The patient’s medical history and clini-
cal manifestations are suspected of a malignant ovarian tumor. Clinical-laboratory examinations
were performed using MRI / IV contrast, abdominal ultrasound examination, chest radiography,
laparocentesis CA-125, CEA, CA. Examinations revealed a Left ovarian mass of 15cm in size and a
significant amount of free fluid in the abdominal and pelvic cavities. CA125-1,800 IU/L CEA and
CA-19,9 IU/L. Evaluation of free ascitic fluid was performed, but malignant cells were not found.
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SURGICAL TREATMENT

The decision was made to perform unilateral oophorectomy with express morphology intraop-

eratively. Morphological examination confirmed the diagnosis of “proliferative 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 are accom-
panied by foci of fatty tissue, they can be considered as areas of dermoid cyst associated with
struma ovarii. In these circumstances, the presence of a dermoid cyst can be a strong clue to
suspect struma ovarii.

Keywords: Struma, ovarii

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

Picture 2. inraoperative images of ovarian mass. Picture 3. morphology “proliferative goiter.”
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PLANNED OOCYTE CRYOPRESERVATION:
CLINICAL AND PSYCHOSOCIAL ASPECTS

TSAFRIR AVI, MD
IVF unit, Shaare Zedek Medical Center Faculty of Medicine, Hebrew University, Jerusalem,
Israel

SUMMARY

With the introduction of the vitrification technique in IVF laboratories, oocyte cryopreservation
has become an effective method for preserving oocytes for future use, particularly at advanced
reproductive age. This procedure offers women the opportunity to enhance their chances of con-
ception by utilizing their oocytes when such an outcome would otherwise be rare or impossible.
Despite the growing popularity of planned oocyte cryopreservation (POC), its utilization 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 analysis 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.

Keywords: Oocyte cryopreservation, vitrification, IVF, reproductive age, planned oocyte cryo-
preservation, live-birth success, outcomes analysis
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RHEOLOGICAL STUDIES AS NEW APPROACHES TO
CHOOSING A FERTILITY METHOD IN YOUNG WOMEN
— PATIENTS WITH ONCOLOGICAL DIAGNOSES

MANTSKAVA MAKA, MD, PhD,*?> MOMTSELIDZE NANA, PhD, Prof.*®

IHead, Rheology and Diagnostic Analytical Services Laboratory of lvane Beritashvili
Experimental Center of Biomedicine, Tbilisi, Georgia

2 Rector, Multidisciplinary Science Hight School, Thilisi, Georgia

3Senior Researcher, European University, Thilisi State Medical University, Tbilisi, Georgia
“Senior Researcher, Rheology and Diagnostic Analytical Services Laboratory of Ivane
Beritashvili Experimental Center of Biomedicine, Thilisi, Georgia

®>Head, Clinical Experimental Study Department of Multidisciplinary Science High School,
UNIK-Kutaisi University, Kutaisi, Georgia

SUMMARY

The survival rate of patients with a cancer diagnosis 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 secondary. The biomedical approach focuses on survival rate, but fertility is not
considered an essential component of the management of women patients with oncological dis-
ease. 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”, the possibility of achieving personal goals of
any scale and difficulty exists. One of the parameters of the healthy emotional and socialization of
a young nulliparous woman is the perspective and possibility of the birth of a child. A young wom-
an who has oncological disorders in anamnesis has additional stress due to her thinking about
fertility. Achieving the goal is associated with the type of cancer and its sensitivity to hormones
and prognosis. So far, none of the currently available fertility preservation options offers com-
plete certainty about future fertility. From the point of view of rheological studies, which study
biological substance flow such as blood, lymph, and plasma, rheological monitoring of patients
with oncological disorders is necessary even before chemotherapy. If the initial rheological sta-
tus (aggregation, deformability of formed elements and viscosity of the medium) is disturbed in
patients with an oncological diagnosis, the possibility of infertility increases after the completion

89 >>>>>



MEDICAL

of gonadotoxic chemotherapy because chemotherapy contributes to the development of per-
manent ovarian failure. In this case, it is necessary to inform the patient about the use of donor
oocytes or embryos in the future to fulfil the desire to have children. However, in case of normal
rheological status, it is necessary to inform patients about the possibility of using 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 person-
ification of patients when prescribing chemotherapy but also in participating in the health care
strategy for the socio-psychological protection of women with cancer, ensuring the choice of the
proper methods for future fertility.

Keywords: Fertility, rheological status, blood flow
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About Company LN Themorter

,»ABM LTD” is one of the rapidly growing and
reliable companies on the Georgian market
since 2011. The principal activity of the
company is the implementation of advanced
laboratory equipment, furniture, accessories,
reagents, and consumables for research and
diagnostic purposes, in the laboratory field.

The company offers customers a reliable
partnership in IVF field, professional
support and timely delivery of products. By
cooperating with us, our clients can solve
complex tasks efficiently with minimal costs.
On the local market, ABM represents a
worldwide well-known brand such as
Thermo Fisher Scientific & Astec

Our Brands
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SUMMARY

Fertility preservation is a relatively new era in the reproductive discipline, which was developed
to preserve the potential for becoming parents of young patients at risk of sterility due to can-
cer 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, the embryo (requiring sperm
donor) and ovarian tissue cryopreservation, as well as suppression of the hypothalamic-pituitary-
ovarian axis with gonadotropic-releasing hormone (GnRH) agonists. Despite the broad list of FP
opportunities, this field still has some challenges. For example, in some cases, specific cancer
diagnoses require urgent initiation of treatment, in which cryopreservation of oocytes or embryos
risks delaying initiation of chemotherapy due to the time required 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 aspermia, resulting in about 50% successful sperm
retrieval. However, male patients also face some challenges.

Apart from the current achievements, some exciting research areas could be used for future
investigations to improve FP options for patients. One of them is human in vitro gametogenesis
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(IVG). IVGis 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 fertilizing them with
gametes of the opposite biologic sex to make an embryo. The ability to generate gametes without
the use of natural gametes presents a unique opportunity within 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
oncofertility 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, etc. however, to overcome these difficulties, modern models of care (MOC)
are being developed and refined, focusing on several key domains, including communication,
oncofertility decision aids, age-appropriate care, referral pathways, documentation, training,
supportive care during treatment, reproductive care after cancer treatment, psychosocial support
and ethical practice of oncofertility care.

Keywords: Oncofertility, fertility preservation, achievements, challenges
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MANAGEMENT OF CERVICAL GLANDULAR
INTRAEPITHELIAL NEOPLASIAS OF IVF PATIENTS

NINO MUSERIDZE, MD, PhD, Prof." JUGELI B., MD," JUGELI M., MID, PhD?
"Georgian-German Reproduction Center, Thilisi, Georgia
2 Caraps Medline, Tbilisi, Georgia

SUMMARY
Introduction
Benign and malignant cervical glandular neoplasias can be differentiated with immunohisto-
chemical methods by using different monoclonal antibodies. Cytological classification is always
written as AGUS, but differentiation with CGIN I, Il, and Il will make it easier to identify and man-

age each patient.

AIM
Our study aimed to identify immunohistochemical diagnostic criteria for cervical glandular in-
traepithelial Neoplasias (CGIN), reveal malignancy risk, and observe 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 the grade of the lesion: 35 patients with
CGIN1 (group 1), 72 patients with CGIN2 (group II) 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 99 were performed. Follow-up material
obtained by operhysteroscopy was examined by hematoxylin-eosin and immunohistochemistry
using monoclonal antibodies against Ki-67, EpAg, MNF116, CEA, EMA, and P16. We used our his-
tological algorithm. p16 was positive in —40% during CGIN3.
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CONCLUSIONS

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

Keywords: Cervical glandular intraepithelial neoplasia, CGIN, immunohistochemistry, Ki-67, p16,
CEA, in vitro fertilization.
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ECCIN 1 (n=36) |ECCIN 2 (n=72) |ECCIN 3 (n=28)

Central 17.67
Mitosis 0.11 0.67 1.14

21.22 24.86

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

Table 1. Differential diagnostic criteria of atypical glandular cells.
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PREMIUM PREIMPLANTATION GENETIC TESTING
SOLUTIONS FOR CONFIDENT ANALYSIS OF EMBRYO
ANEUPLOIDY AND BEYOND

RICO ALAIN
Senior Global Market Development Manager
Clinical Sequencing Solutions, Paris, France

SUMMARY

Infertility is a global issue, and genomics can help to resolve it. In 2023, according to the 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 understand 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 tiny percentage of aneuploid embryos surviving until birth. In women of advanced mater-
nal age, the rate of embryos with abnormal chromosomal status increases up to circa 80% at age
47. And the percentage of failed cycles follows the same trend, primarily due to failed implanta-
tion or miscarriage. Screening for abnormal chromosomal events is crucial in helping couples be
fertile. In addition, current reproductive health solutions based on next-generation sequencing
allow for combining preimplantation genetic analysis of aneuploidies with the analysis of mono-
genic disorders carriers and their impact on offspring. The same methodology can be applied to
the study of cancer predisposition genes and fertility preservation in the context of cancer.
Keywords: Infertility, genomics, aneuploidies, preimplantation genetic testing, next-generation
sequencing, reproductive health, cancer predisposition
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Joagdda, 47 Homaboson3zalb 3somemaonnmo Jmmdmbmdnmo LEsEGMLal djmby gddmMombal
39630000M700L 3MmEgb&ymo fomo obBMEIds o Essbanmydom 80%-U smHa3L. 0g03)
&2676(305 500603670 HoMmds&gdgmo 06 30@&Mm 303egdal MmMUBLSE, Mo dobsdnmmodgodl
Do 85@703m 033msbESENSL 86 LMYMEIdS sOMME N JE3nMg 353B]. dxLsds3nbSC,
3M70d3mob@osnymo  Jmdmbmdymao  L3Mobobgn  HoMAmoggbl  8603365mm356
GabBL Hyzomadol BghGommodol GaLbEoMmydoboznl. goMmes sdnls, My3mmeydEonmo
X563Mmogemmodal bazgmmdn sMbgdmo bddynsmydgdn, MmAmMId0E JBYIbIOS SBsgN0 Mdmdal
b9d3960M705L, ndmg3s 3Mxnd3MIbESEoMO 8363@03nMa SbaeabBabs s dmbmagbnMa
©oMM3937300L  3BoMadMmMOnls o dedmas3mmodsbg dobo  go3emgbol  sbsemabal
3m3dnbomgdol  Ladyomgosl. 003y dgomeEmemagnols  godmygbgds  dgboadmydgmos
300mb  §0bsbHoMasbHymodal dgbgdol sbsmabols o 300mL MMl BIMEGHOMMYMMONL
dgbsmhnbydalsmznb.

Lbodngom Lo@yszgon: 3Mxnd3MsbBoE0Ma 3363&039M0 BabEoMmads, NBsymazMody, S631-
3mmmons, Jhmdmbmdymo s07Mo30300, dSLEAMEOLENL LS, My3MmeYJEoymo
X563Mogemmody, 0b 30&Mm 303eMad0
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PHILOSOPHY OF SEXUAL AGING AND DYSFUNCTION

JUGHELI MADONA, MD, PhD, Prof.
IFCPC-IARC and UNFPA international trainer, Clinic Caraps Medline, Tbilisi, Georgia

SUMMARY

Sexual health is an essential part of general health, particularly in ageing men, women, and cou-
ples. It is determined by a complex interaction of the individual partners’ biological, psychologi-
cal, and sociocultural factors and their sexual and intimate interaction in the relationship. Sexual
difficulties and problems need, therefore, a biopsychosocial approach in diagnosis and therapy.
For the individual, the diagnosis includes the sexual history to clarify and define the problem
and the medical and psychosocial history. Problems and resources of the couple are assessed by
inviting both partners to the consultation. Various therapeutic strategies are now available, and
all of them should be applied in the framework of a comprehensive therapeutic concept. This
concept includes listening, information, and education in a respectful and accepting atmosphere.
Medical interventions, ranging from systemic and local hormones to drugs interacting with sexual
neurophysiology, may be indicated, as well as various psychosexual therapies. It’s important to
note that these therapies are not one-size-fits-all. They have to be tailored to the individual and
the couple, ensuring that each patient receives the personalized care they deserve.

Keywords: Sexual health, ageing, biopsychosocial approach, sexual difficulties, therapeutic strat-
egies, personalized care, psychosexual therapies
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b6ohoaml, oo dmMmol bobsbdnm 8053537000, Joamgobs s Hyzomgodda. Lyduysmnmo
X563Mogemmds gobolsbm3zmgds gomignmo 3smGbomMmob dommmanyma, Bbogmmmaoymo
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3mbLlyan@onobgmmozgdsmEGbommmolidm$3x300. 58195050 b7emAnbeH3emB0sd3yMbocnmdals
Modgbndy LEMOBEIENS, Y3dmMy Fomagsbn MNbs 0gbsl gedmygbgdymo 3mMmA3egdbnio
039Mbasemmonl 3mbgxnol Bomamyddn. gb dmogas3l dmLAbsl, nbazmmasinal dofm-
905l o gobommgosl 0o35H056 o dnbomgd os@&ImLgmmdn. dgbadmgdgmoas Boh-
396900 oymb 070350736 mbBnMo Asmazs, ohygdymo LoLEITYMo s dsEaNMMOMN30
3mmMAImMbxdo00 o I3MS3MydNmn 3MJ3sMod&gonm, Mmdmydni dmgdgwgdgb Lydbysmym
bgofmxzabBommmansby, sbg3g LE3sLLB3Y Labol BLNIMLIJLIsMNMo ;gMadns, Mmdgmog
3053&0M701m0 Nbs nymb nbn3znbg s fyznmbyg.
badogom LoGy3zgoon: Lyduyomnmo XobdMNIMOL, dom-GLogdm-bmEnsmyMmo dogmds, nb-
&0dyMmo yhonngmomdldn, nsgbmbo, d3yMbsemmodals LEMaGangdn, BLogdmLydlysmnMo
09Ma309, Lygbysmnmo 3Mmdydxd0
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OVARIAN TISSUE CRYOPRESERVATION
FOR ONCO GYNAECOLOGICAL PATIENTS

BIROL AYDIN, MD
Ovogene, Bratislava, Slovakia

SUMMARY

Ovarian Tissue Freezing: Is that an Emerging Option for Fertility Preservation? Ovarian tissue
freezing (cryopreservation) is essential in fertility preservation methods. In patients who need
to start gonadotoxic treatments without delay, there is often no time required for ovulation in-
duction, oocyte retrieval, oocyte or embryo freezing. Similarly, ovulation 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 transplantation, in immune system diseases such as SLE and rheumatoid
arthritis that do not respond to immunosuppressive treatment, in premature ovarian failure cas-
es such as Turner syndrome, and in benign ovarian diseases that require surgery such as endo-
metriosis. It is necessary to work according to a particular protocol 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 numbers is still not
performed. The most important reason is that the procedure requires profound 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 the laparoscopic 108 methods. Follicle
development, estrogen, and progesterone increase were detected with gonadotropin stimula-
tion about 15 weeks after the operation. Hormonal activity in this first case continued for about
ten months. Any condition that threatens the ovarian reserve and reduces the chances of future
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fertility may be an indication of ovarian tissue freezing. In addition, it can be preferred over oth-
er 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 ex-
tremely rapid cooling using a high concentration of cryoprotectant. The survival rate obtained
from ovarian 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 been vital in preserving fertility, especially in oncologi-
cal patients. Particularly during the removal of tissues, performing the procedure very carefully,
taking the right tissues, thoroughly cleaning the tissue cortices to be frozen, cutting them in the
right proportions, and storing them in special vials without any damage will increase the success
of transplantation.

Keywords: Ovarian tissue freezing, fertility preservation, vitrification, oncological patients, ovari-
an transplantation, cryopreservation, primordial follicles
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gofmy  odnby, bLoszzgmibol  Jum3zomol goynb3s HoMmdmoagbl 3oMmg LodysmydsL
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LLGroup LTD is a pharmaceutical distributor company that
was established in 2010 in Thilisi. LLGroup LTD is a licensed
distributor of medical pharmaceuticals including prescription
and OTC products and natural health products.

From 2010 LLGroup actively imports and distributes products
as follows:

PHARMACEUTICAL PRODUCTS:

/y Injectable;

’ Suppositories;
O Tablets/Capsules.

)
°® ° Food supplements.
Q.0°

LLGroup LTD has significant capabilities to provide end-to-end
service to international partners looking to expand their
business in Georgia.

Working groups are: Gynecology, Reproductology, Urology,
Andrology, Gastroenterology, and lately added - pediatric line.




QUALITY PRODUCTS!

LLGroup is an exclusive distributor of Lenus Pharma products:
the 1% study proven fertility pills- Profertil and Profertil Female.

FERTIL / ll PROFERTIL §

Jermade

With all employees working together as a single team, the company strives
to develop pharmaceutical and healthcare industry by continuing to
launch products that meet market needs and better serve its partners and
customers.

OUR COMPETITIVE ADVANTAGES ARE:

e Satisfied existing customers and strong reputation;

* Close business network in leading company
shareholders and executive team;

e Highly qualified and motivated team.

LLGROUP PRODUCTS CAN BE FOUND IN THE FOLLOWING PLACES:

.I PHARMACY WEB-SITE HFACEBOOK

Vazha-Pshavela ave. N7 www.llgroup.ge www.llgroup.ge

Thilisi, Georgia www.profertil.ge LLGroup - gemgoemanion
T: 032 223 81 07

+995 599 900 347
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GONADOTOXICITY OF ONCOLOGICAL TREATMENT
AND GONADOTOXIC PROTECTION

HALASKA MICHAEL, MD, PhD, Prof.
Department of OB/GYN, 3rd Medical Faculty, Charles University and University Hospital Kralovske
Vinohrady, Prague, Czech Republic

SUMMARY

Cancer itself and oncological treatment have an impact on ovarian function. Several effects have
been described apart from 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 effects. During chemotherapy, a concurrent administration of
GnRH agonist is the only confirmed strategy to protect ovaries. Radiation exposure causes a re-
duction in the number of ovarian follicles. Moreover, it affects uterine and endometrial function.
The 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.

Keywords: Ovarian function, oncological treatment, chemotherapy effects, GnRH agonist, radia-
tion exposure, ovarian follicles, gonadal shielding

300ML LBYHOBSSVIXIBM LYBZIMBSIN(M
LSAIMMIBIONL BMBSCMEMILN3IMMOS
Q45 LOY33IMBBIJONOL RSB35 SO0
oMBSPMEMILOIMNO BIBMIBIXRIONLSBSE6

39M3oss 3bmdnman, Mmad 300m s 300mb LdHnbssmdgam LsT3YMbsMmm LadYsmMaxdgd0
393mbsl sbgbl LyzzamEbol BY6IEN0BY. 9badLadEMINsLS s 30bGIMaIEMAnnl godm
am0b0dbgos: Lo339MEbygdoL doMmagnls xdinMgds, 3mmMAMbsmyMa doMLbLNL EsMM3]3s,
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bo339MEbIg00L, Lod3nMMULBMU, Lod30MMLBEML ygeMmal 86 LEdmUL sbs@madnnma 56 B3YbJ0nMa

3300 ]0300. sLo30L, 33NMbsMMOS] SMLdYMO Ly337MEbal doMmogals s LodyMbsgnm
Jodomongmadonmon 3M33sMo@300L 03l goom3smolfnbgdnm, Jodomogmadnsl goshbns
Logdome  35MNddgmMNMn  gmbosm@mglbogyMmo dmddggds. Jodomogmadnnls MM
ambosom@mm3nb-momabnbg 3mmAmbol (GnRH) s5ambobEol 0obdbomgdn  Tomgds
fomdmoggbl  Lo339MEbYxd00L o330l gMmovEgMmon 3B 303I0Mm  LEBMIEIg0M
LodYomMgdLL. Lboznmo cgMmaldns s133 063336 Lo33aMEbol BME0YEgdal Momeyabmdals
d9030Mydsl. goms 5dnLy, ol go3emgbsl sbgbl LLd3znMMLEMLS s gbmdg@&moyndals
BYbJ300B33.  LbBozyMo  ogmadnal  gmbosem@mdbognmo  JxBxJG0  EIIMINEIONMNS
©obbn3gonm Bmboby, ©oLBN3xdAL MBI s BMJE0sB]. LbozymMa 0gMma3nnligob
bLo339MEbagdol  EobsEoszse  dgbadmadgmos: Lboznmh 0gMmo3nsdEy  Loz3zxMmEbgxdals
GMmbLambBoEns, bmenm Lbn3zxnMo ;gMmadnol cmmb gmbagdnl sdEs30L dodmygbgods.
bodogom  LoBy3zgon: 300mbL  LOHNbsSMAIaM  01gMa3ns, LS339MEBIJdNL  3YBIi3NY,
3mMmImbogmma dsmsbln, Jodomomgmaldng, bbo3znmo ogMmadns, gmbsm@mm3nb-homnbobs
3mmAmbo, scbgjdLad@&mans
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FERTILITY PRESERVATION IN BREAST CANCER
PATIENTS —ESMO GUIDELINE AND NEW FINDINGS -
ONCOLOGIST’S PERSPECTIVE

MARIAMIDZE ELENE, MD
Todua Clinic Department of Oncology and Hematology, Tbilisi, Georgia

SUMMARY

In recent years, breast cancer survivorship has been an emerging issue in medicine, with growing
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 treatments
for breast cancer includes the possibility of completing family plans. Although fertility preserva-
tion guidelines exist, we know from global surveys that 40-50% of practising oncologists from
LMICs (Low- and middle-income countries) do not consult fertility guidelines in their daily prac-
tice. This, coupled with myths and stereotypes of cancer recurrence increase with fertility preser-
vation strategy, creates a massive 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. Current work
will aim to increase awareness and answer hot topics related to fertility preservation strategies
from an oncologist’s perspective.

Our teams’ and associates’ last two works have been highlighted globally recently. 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-RE con-
ference — “Safety of pregnancy after early breast cancer in young women with hormone recep-
tor-positive disease: a systematic review and meta-analysis”. Out of 7,796 unique records identi-
fied, 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.
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Six 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 0.96, 95% ClI
0.75 — 1.24, p=0.781). Our results strengthen the evidence that having a pregnancy in women
with a 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. At the same
time, no differences between the pregnant and non-pregnant cohort resulted if a pregnancy oc-
curs later after breast cancer healing.

Keywords: Fertility preservation, breast cancer, oncologist perspective, ESMO guidelines, hor-

mone receptor-positive, pregnancy safety, post-treatment outcomes
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Lognmbos Logmabanol bamobbo s 353036@700L30L 300ML ENdgbMBBE] ogI300MN
mysbymo gbmamgdol s d30mmLbMONL osmEaggbol 33ML3JJE03700. 3MYAxbm3snbnM
Jomgodo, dydyl 300mbL A3nmMbosenmonl dgdegg amo-gMmon y3gmoebg 960d369mmm3s60
Lognombn  d30MLOMOSS. BVIMEMMOl dgbomhnbgdol gonemonbidals sMmbgdmdals
dngbgs3500, h33635 godm 3006353 3bsoym, MmA gobzncomgdscen J33yb30al mbzmemmgaggdals
dbmanmeo 40-50% nygb30L o3& oMo shbgdym ESMO (33Mmm3ab bedgnnbm mbimammaonnls
LoBmaaEmMyds) gonEMSNbL ym3gmomoynm 3Mmod@ogsdo. LEGIMIMEG037300 ©O835JONL
MyEnn30M]xd0l Molgby o gonemsnbldals NanmMgdamymazs Yomymaznmose s0bobgods
35(3096@&70Ls s domn bLogmabaob bamalibbyg.

ESMO a3gm@ommodnl d56omhAnbgdol s 0939Mbosemmodal dgdcegmdn o3968dndmodal
890mManbn 3mLE-3n0gMEYmMo sbozol mbimemmaonym 353096@7000 a35dmg3l My3m-
09600530000 ByMGommool dgbomhnbgdool PLloxzmobm o JRxIGNM LESMSEI30)0BY
8963®039M0 3MaaldmbBogoal s dsmomoa Mobiol 353036E700L dx0mb3g35d03. A3360
005605, Y3000 do393bmon sMbgdymMo gonEmsnbo s sbomo 33em]x3300 LodgEnEnbm
LOBMEIEMIOSL S 333F3MEMMO 3OMOSEMOS BIMENMMONL dgdsbsMmhAnbydgm LEMmo-
&23090B9 dydylL 300mb 3gmby 353096@&70d0.

ommm emmol mfo gobdsyMmxdonmo 33emg3s, MmAjzmog sbg39 NLb3saL baBL i3gbddndmodnls
YboxMbmydsL: 1. Positive 33am33s — 3sMGMax0 s 373700 —3mMImb esgdnon dydnl
300mb 3mMmAmbmmgMmadnnm 939Mboscnmdalbsl — ogMmodnnls dgHy3a@s 330ammbLbmdalN30l
o 090933 3mMImbmongmadnals gogMdamgds Yasxzmobms. 2. ESMO dydyl 300mbs s ESHRE
3mbxgMmgbinoby Homdmeagboman dg@ssbosgmabo — ,mmbnemdol nbsxrmmbmgds dndnl
sMaymo 300mL d70g8 sboegsbms Jomgddn, MmMAmMgdLsEs 93300 3mMAMB MYxE33EMM-
03070000 E3535700: LoLEGJFsEYM0 dndmbom3s S 37xEs-sbsgmabo™
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390mygbgdol dgdcega, Lodmmmm sbosemoBdn godmsznygbgor 8 33emg3s. o8 SbsemnbBdo
hsthormemon oym 3,805 353056@ 0, Mm3gdLsis 99300 3mMAmb MyE)3@mMm-sidnman diydnlb
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300mb 90073, 3gmbosm n3g;gbo OS, 30eMmg mMmbymmdals gomgdy (HR 0.96, 95% Cl 0.75 —
1.24, p=0.781).
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A REVIEW OF ESHRE AND ESMO PROTOCOLS
FOR FERTILITY PRESERVATION
IN ONCOLOGY PATIENTS

KVIRKVELIA EKA, Prof.
Resident of Reproductology Zhordania, Thilisi, Georgia
Khomasuridze Institute of Reproductology, Thilisi, Georgia

INTRODUCTION

Some treatments for malignancy, medical disorders, or gender affirmation can permanently im-
pair reproductive function. Gonadotoxic treatments include chemotherapy, radiation, and surgi-
cal resection (for treatment of disease or gender affirmation surgery). However, with appropriate
pretreatment planning and intervention, biological parenthood is possible.!

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 significant effect of the
treatment of cancer and other severe diseases and the development of the enabling technolo-
gies 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
rapid development of this field in clinical practice, yet with limited data on outcomes, has led to
the need to evaluate the underpinning evidence and develop 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-
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
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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.?

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

This ESMO Clinical Practice Guideline recommends fertility preservation strategies in post-pu-
bertal cancer patients, including those with hereditary cancer syndromes. It covers the manage-
ment of post-treatment pregnancies in cancer survivors, including those with hereditary cancer
syndromes. Management flowcharts for fertility preservation strategies are also provided. Rec-
ommendations were compiled by the authors based on available scientific data and the authors’
collective expert opinion.?
Keywords: Fertility preservation, gonadotoxic treatments, oocyte vitrification, ovarian tissue cry-

opreservation, post-pubertal women, cancer survivors, ESHRE guideline
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FERTILITY SPARING IN CERVICAL CANCER -
UPDATE 2023

RENE LAKY, Prof.
Division of Gynecology Medical University of Graz, Austria

SUMMARY

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

Keywords: Cervical cancer, fertility-sparing, invasive cancer, treatment options, ESGO guidelines,
ESTRO guidelines, women’s health
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IMPORTANCE OF FERTILITY PRESERVATION
IN CANCER PATIENTS

LAVRINOVICH OLGA, MD, KARITCKIY A. P. N., Petrov N.
National Medical Research Center of Oncology, Saint Petersburg, Russia

SUMMARY

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.! 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%. However, according to foreign
publications, less than 50% of oncologists discuss with patients of reproductive age the risks of
infertility as a side effect of cancer treatment, and often, the initiators are patients. %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. 9,164 oncological patients with a prima-
ry 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 gonadotoxic
effect, mostly malignant tumors of the breast — 55.2% (n = 3140), reproductive organs — 123
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
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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 receiv-
ing 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 the clinical situation correctly, recom-
mend the ART methods in time, determine the follow-up period, and assess the persistence of
cancer remission to decide on the timing and method of achieving pregnancy.

Modern medicine urgently needs to develop legal support, clinical recommendations, and
algorithms for the interaction of specialists and increase doctors’ awareness of innovative ART
methods and the safety of their use for cancer patients.

Keywords: oncofertility, cancer treatment, fertility preservation, gonadotoxicity, assisted re-
productive technology (ART), reproductive health, cancer survivorship
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IVM OPPORTUNITIES, REALITIES AND
PERSPECTIVES IN ART

OSEPAISHVILI MAKA, MD, PhD, KORNILOV NIKOLAY, MD, PhD
Clinic of Reproduction and Genetics “Next Generation Clinic”, Saint-Petersburg, Russia

SUMMARY

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 tech-
nology 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 devel-
opment 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
experiences 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 the in vitro maturation of immature oo-
cyte-cumulus complexes (OCCs) derived from antral follicles. Michel De Vos 2016.10

The evolution of positive outcomes of the IVM technique is as follows:

1991 Cha KY4 — the first live birth of a child after laparoscopically obtained oocytes from an-
tral follicles and IVM; 1994 Thompson JG11 — the first live birth in a patient with PCOS; 2021 N.
Kornilov et al.13 the first live birth in Russia in a patient with resistant ovarian syndrome; 2020
Grynberg M7 — the first report of a live birth in an oncological patient after treatment, who un-
derwent IVM, before starting treatment for breast cancer.

Implementation of the IVM method in ART protocols started in patients with PCOS to reduce
the risk of OHSS. Further, the IVM method has been used as a part of work with oncological pa-
tients to cryopreserve the oocytes before anticancer treatment. Subsequently, the method was
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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 clearly defined it and described its possible variations. According to the author, the authentic
and original IVM technique does not involve the use of gonadotropins and an ovulation trigger. As
aresult of the puncture of antral follicles, the resulting immature GV stage OCCs are subsequently
matured in vitro. In the modified version of the IVM method, the author allows the priming of
follicles with small doses of FSH but excludes the use of an ovulation trigger and denudation of
the obtained oocytes. Another option, which many people today mistakenly call the IVM method,
is OCC obtained due to traditional COH, which was denudated and evaluated as immature, and an
attempt was made to mature these oocytes in vitro. The most correct method should be called
Rescue IVM.10 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 mat-
uration 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, and 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 ac-
cording to the data available today, the technique is safe for both children and offspring. However, the
OTO-IVM method is still experimental 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.12

OUR EXPERIENCE

We have experience working with all groups of patients to whom the IVM technique can be of-
fered. 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 — 4.9%,
OTO-IVM — 6.8%, oocyte donors — 13.7% and other combined infertility factors — 30.5% Own re-
sults: 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 out-
comes in childbirth among patients as a result of IVM without gonadotropin priming and ovulation
trigger, which amounted to 66.6% of the number of embryos transferred to the uterine cavity.

CONCLUSIONS
1. The IVM technique’s actual value is its ability to carry out an emergency sampling of im-
mature oocytes on any day of the patient’s cycle without using gonadotropins and an ovu-
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lation 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 cryopreservation method of ovarian tissue.

The technique requires specific skills and professional ability to puncture antral follicles
with a diameter of 3-5 mm. We assume that the technical complexity induces specialists
to carry out priming with gonadotropins to increase the diameter of the follicles by more
than 10 mm, which significantly facilitates the puncture of the follicle but in some way los-
es 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 CONTRIBUTION OF NEXT GENERATION
SEQUENCING TECHNOLOGIES TO
FEMALE INFERTILITY

AKTUNA SULEYMAN, Prof.
Mikrogen Genetic Diagnosing Laboratory, Yiiksek ihtisas University Faculty of Medicine
Department of Medical Genetics, Turkey

SUMMARY

Discoveries in Genomics, like Next Generation Sequencing (NGS), have elevated the reproduc-
tive genetics field. NGS can interrogate hundreds to thousands more genes than its predecessor
technologies cost-effectively. This allowed the use of NGS, especially for Rare disease screening,
Preimplantation Genetic Testing for Aneuploidy (PGT-A), Whole Exome Sequencing (WES) and
Carrier screening. More recently, NGS technology has also been utilized in Male & female infer-
tility genetic screening.

INTRODUCTION

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

The aim of an NGS-based female infertility panel is to enable simultaneous evaluation of fac-
tors leading to female infertility using a single workflow/ platform, thus decreasing test cost and
time to diagnosis. Here, we present the contribution of an NGS-based target panel and WES for
the detection of genetic variants associated with female infertility.

We developed a next-generation sequencing (NGS) gene panel consisting of 36 genes which
link to female infertility. Genes were included based on Online Mendelian Inheritance in Man
(OMIM) and literature data. Sex chromosome aneuploidies were analyzed before using the in-
fertility panel, and patients with sex chromosome abnormalities were not included in this study.
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Genes were classified into four etiological groups, and the panel included 36 genes associated
with female infertility, as demonstrated in Table 1.

According to the manufacturer’s instructions, genomic DNA was isolated from peripheral
blood samples using the QlJAamp DNA Blood Mini kit (Qiagen GmbH, Hilden, Germany). Targeted
NGS panel library preparation was performed with the Qiaseq Library preparation kit (Qiagen
GmbH, Hilden, Germany). Following the manufacturer’s instructions, sequencing was performed
on a MiSeq or Novaseq (lllumina, San Diego, CA). Results were analyzed using Franklin analysis
software (Genoox, USA). Variants were classified according to the American College of Medical
Genetics and Genomics (ACMG) Standards and Guidelines criteria (Richards et al., 2015).

Table 1. The genes involved in our female infertility panel

Etiology Relevant Genes

Primary Ovarian Insufficiency NOBOX, DIAPH2, FIGLA, FOXL2, HFM1, MCMS8,
MCM9, NR5A1, POF1B, STAG3, PSMC3IP,

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

Hypogonadotropic hypogonadism KISS1R, PROK2, PROKR2, TACR3, TAC3, CHD7,

FGF8, FGFR1, FSHR,GNRH1, GNRHR, KAL1,LHB,
LHCGR, FSHR,FSHB

Oocyte maturation defects TUBBS, ZP1, BMP15

RESULTS

187 infertile females were screened using a targeted NGS panel. No variant associated with
phenotype was detected in 110 cases. A total of 89 variants were detected in the other 77 cases,
including 6 class1 (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 the other 18 cases, including 3 class1
variants, 7 class2 variants, and 11 class3 variants presented in Figure 1B.

Female Infertility Variant Classifications B. WES Female Infertility Variant Classifications

Figure 1. Distribution of variant classifications. A: Targeted Panel Approach B: WES-Based

P

Panel Approach

mClass1 mClass2 mClass3 mClass1l mClass2 mClass3
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Genetic cause is suspected in 15% of infertile women, and new genes are described in the

literature.

Due to heterogenous etiology, pinpointing a target gene is not easy. Thus, targeted NGS panels
as expanded as WES are required for variant detection.

A targeted female infertility NGS panel will ensure the detection of multiple disease-causing
variants simultaneously, though the costs and turnaround time will decrease. Thus, interlabora-
tory variability in NGS Panels and the diagnostic value of research genes highlight WES as a better
approach to improving clinical diagnostic yield. This phenomenon is parallel to our findings. We
have detected a higher percentage of class1/ class2 variants with WES and class3 variants in re-
cently defined research genes.

Keywords: Next Generation Sequencing, female infertility, genetic variants, targeted NGS panel,
Whole Exome Sequencing, pathogenic variants, reproductive genetics
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THE CONTRIBUTION OF NEXT GENERATION
SEQUENCING TECHNOLOGIES TO
FEMALE INFERTILITY

BALTACI VOLKAN, Prof.

Mikrogen Genetic Diagnosing Laboratory Yiiksek ihtisas University Faculty of Medicine
Department of Medical Genetics, Turkey

Diagnostic Value of Multi-gene Panels for Hereditary Breast and Ovarian Cancer (Hboc)
Diagnosis

SUMMARY

Introduction: BRCA1/2 screening has become a first-tier screening for breast-ovarian cancer pa-
tients. Although 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 sus-
ceptibility to hereditary breast-ovarian cancer in individuals without mutations in BRCA genes.
This study aims to demonstrate the diagnostic value of a multi-gene panel test for hereditary
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 panel test results and clinical data of 50 patients were collected ret-
rospectively. Sequencing was done by NGS using primers covering exon/exon-intron junctions in
the Breast Cancer Panel (93 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,
SMAD4, STK11, ACVR1B, CBFB, EXT2, PPM1L, SEPT9, AR, BMPR1A, CDK4, FBXO32, IRAK4, NCOR1,
RADS50, TRAF5, VHL, MAP2K4, NBN, AXINBRIP, CDK1, AXINBR2, BARDK CHEK2, CTNNB1, DIRAS3,
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ERCC4, FAM175A, MEN1, MUTYH, PMS1, RAD51, TGFB1, BAP1, EP300, ESR1, MAP3K1, MDM?2,
MYC, PBRM1, PCGF2, WEE1, ZBED4, RET, CCND1, EPCAM, XRseq3) were sequenced using Qiaseq
library kits and lllumina Miseq instrument.

Results were analyzed using the QIAGEN QCI and Franklin analysis programs. Detected vari-
ants were searched in Clinvar and 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-making and counseling due to the high rate of VUS variant detection with multi-
ple gene panels, new studies are needed to better define variants.

Keywords: BRCA1/2, multi-gene panel, hereditary breast cancer, ovarian cancer, genetic coun-
seling, variants of uncertain significance, next-generation sequencing
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BRCA1/2 3Mmnbnbgn gobos 3n0M33emn ombols b3Mmnbnbgn LufMdg3g x0M33emal 30dmL dmby
353096 700bm30bL. dnnbges3zs ndnbs, Mmad LoMdy3g x0Mi3zmaol 38330MIMdNMN 300mU
10-15% godm§3gnemns BRCAL1 s BRCA2 ggbgdnls 8@osnom, Bmagnghmon 35303630 300mbL
89630005M705d0 BRCA-L gomes bb3s 3767003 AMbsfoegmdgb. dmenm fmgddao godmaygbgds
dym@nggbnmo 3563mmgdn LB3s dgbgdol LiMNbnbgoboznl, MMAMgdNE EI35330MIdYMONY
Lofdg3g x0Mm33emol BRCA ggbgdol dp@osnol osmdgmby 87083300Mgmdocn 300mbLsdn
doMg30mgoslmsb. 33emg30L doBobos IymEogabnfmo 3569madal  0sgbmbLEninMo
0603363mmmo0l gdmbLEMmoMmyds Lofdgzg xnMizmabs s Ls3zgaMmisbol 898330MIMdNMN
300mb (HBOC) nogbmbi@ngadn. 33amg3s dmoEa3b 303076@70L, Mmdmaddos bEGsbsmEymo
bgg3360M700L dobge3znc 3s00magbyMmo BRCA1L/2 31&s30nl LEIGYLO PYoMymsBomns Y
Mm3my03s385dmnynbgl 8na@&ng)byma 3569mn 2022 Homalb 0863M0sb 2023 Hanolb nsb3mMals
hoozemoom. bogMmonm 136 x53dn gosbsmabs bufmdgzg X0Mm33mab 30d0mb —45 s byzzghEbols
300mb 3 50mb3939. 300mbacedn dneMyznmydol 3obdbabmamgmo 93 gybnliged dxdasmon
30bgmoo godm3zmnbs 1 3s00magbyMma 30M0sbGo (MUTHY), 2 dglbodmm 3soamagbymo
30M036E0 (AR) o 17 goyMi3333emn 8603365ammodab 30Mm0sb@Eo (VUS) (EP300, CDH1, APC, ATR,
CHEK2, NF1, MUC16, ATM, DH1, ATR, MSH2, BLM). 30 33am335 5A39690 BRCA 8385300 5MH3Jmb3
domoammo Mobzol 3530767080 TymEnggbnmn 356gmadals godmygbgdoom ggbadninmo
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ARTIFICIAL COLLAPSE ACCELERATES
FROZEN-THAWED BLASTOCYST RE-EXPANSION
RATE AND IMPROVES CYCLE OUTCOME AS

REFLECTED BY MORPHO-KINETIC ANALYSIS
I

AIZER ADVA,?> MEIRAV NOACH-HIRSH," DRATVIMAN-STOROBINSKY OLGA,*

CHEN SHIMON,> HOSHEN RONI,” HAAS JIGAL,*? ORVIETO RAOUL*?*?

T Infertility and IVF Institute, Department of Obstetrics and Gynecology, Chaim Sheba Medical
Center, Tel Hashomer, Ramat Gan, Israel

2 Sackler Faculty of Medicine, Tel Aviv University, Tel Aviv, Israel

3 The Tarnesby-Tarnowski Chair for Family Planning and Fertility Regulation, Sackler Faculty of
Medicine, Tel-Aviv University, Tel Aviv, Israel

SUMMARY

Background: The re-expansion of the frozen-thawed blastocyst is a significant indicator of its via-
bility and implantation potential. Our study suggests that pre-vitrification artificial shrinkage/col-
lapse is linked to blastocyst post-warming performance and implantation potential. We could de-
fine re-expansion magnitude and speed using a time-lapse system to record multiple time points
and develop an accurate method for calculating two-dimensional embryo areas. Our findings,
which compare the blastocyst re-expansion speed with or without artificial collapse (AC), pro-
vide valuable insights into its practical benefits. Furthermore, we have evaluated the correlation
between thawed blastocyst morphokinetic and pre-vitrified manipulation to blastocyst implanta-
tion potential, opening up new avenues for future research in this area.

METHODS

Quantitative measurements determining the re-expansion magnitude and kinetics were per-
formed with utmost precision using a combination of digital geometry tools and a time-lapse
system. Vitrified-warmed blastocyst transfer cycles were meticulously divided into two groups
according to pre-vitrified manipulations, i.e., Control and Post-AC. Blastocysts were monitored
with great care for at least 2 hours post-thawing. Re-expansion magnitude was calculated with
exactitude by accurately measuring the collapsed blastocyst area divided by the area of the inner
border of the zona pellucida. In contrast, the speed was calculated with meticulous attention to
detail by the mean difference in the area measured in a 17-minute interval.
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RESULTS

Of the 58 blastocysts studied, the average magnitude of blastocyst re-expansion immediately af-

ter 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 most considera-
ble re-expansion progression, yielding an average expansion rate of 93.6%, compared to 87.1%,
respectively (P=0.07). Moreover, the average re-expansion speed was significantly faster for the
AC group than the control (4.59% vs 2.89% P=0.034). Finally, the AC group achieved a significantly
higher pregnancy rate (68.4% and 50%, respectively, P=0.03). ROC analysis determined 3.39%
as the optimal cutoff value for average re-expansion speed. Blastocysts transfer with an average
re-expansion speed rate higher than 3.39% resulted in a non-significantly higher ongoing preg-
nancy rate.

CONCLUSIONS

Our study demonstrates AC’s benefits before freezing thawed blastocyst expansion and implan-
tation potential.

Keywords: Blastocyst, re-expansion, artificial collapse, vitrification, implantation potential, time-
lapse system, morphokinetics
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IN CANCER PATIENTS OR IN VITRO OVARIAN
ACTIVATION (IVA) IN LOW RESPONDERS
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Senior Clinical Embryologist, IVF Lab Director (Emeritus)Andro-lab Director, IsraelELNAT
Reproduction — Founder & CEO, IsraelRefaelCare — Cofounder & Embryology Director,
IsraelDiaperClean — Founder & CTO, IsraelBarzilai Medical Center Cryobank, Ashkelon, Israel

SUMMARY
Optimal ovarian tissue cryopreservation.

We can find out that an essential part of the oncologic patients is at the reproductive age.
Female fertility preservation could be performed using oocytes, zygotes, embryos, or ovarian
tissue cryopreservation before treatment. Indications for fertility cryopreservation are divid-
ed into two major groups: cancer patients (before chemotherapy, pelvic irradiation, ovarian
surgery, genetic-hereditary cancer gene mutation) and benign non-oncologic patients (ovarian
surgery, severe endometriosis, genetic, age-related social preservation). Ovaries are the most
vulnerable organ compared to other organs in the direct effect of radiotherapy and chemother-
apy.

Alkylating agents, such as cyclophosphamide, induce apoptosis in follicles rather than activate
the growth of this quiescent follicle population, resulting in loss of ovarian reserve. The ovarian
stroma and vasculature are also targets, and women after chemotherapy have reduced follicular
reserve and undergo premature menopause. Ovarian damage includes mechanisms such as ap-
optotic loss of ovarian follicles, oocyte DNA damage, narrowing and obliteration of the vascular
lumen, and focal fibrosis of the ovarian cortex.

The female onco-patient population includes pre-pubertal and post-pubertal women. We
must remember that we are not just trying to cure cancer; we are trying to realize our dreams
of having children. Preserving fertility potential is an essential component of treatment. Various
fertility protection and preservation strategies are available, such as cryopreservation of mature
oocytes, embryos, and primordial follicles in the case of ovarian tissue. The advantages of ovar-
ian tissue cryopreservation include many primordial follicles surviving freezing/thawing, being
well-adapted to children, preventing mutagenic effects of chemotherapy, and producing many
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cycles of mature oocytes after grafting. Since 2019, ovarian tissue preservation has been declared
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 orga-
nelles, large vacuoles in the cytoplasm, detachment, and disintegration of the lipid bilayer of
membranes, and disorganized chromatin (necrosis) after the vitrification protocol. Slow freezing
for ovarian tissue cryopreservation is superior to vitrification regarding follicle survival (primor-
dial follicular count) and growth (proliferation and angiogenesis). There has been no delivery
reported with vitrified ovarian tissue until now.

Keywords: Fertility preservation, ovarian tissue cryopreservation, cancer patients, vitrifica-
tion, slow freezing, primordial follicles, oncologic treatment
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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
I

NADIRASHVILI LASHA, PAVLOVA MARINA, MD, NIZHARADZE NIA, KAZARINOV VENIAMIN
Embryology Department, Georgian-German Reproduction Center, Thilisi, Georgia

SUMMARY

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 support-
ing single embryo transfer. Conventionally, the selection of viable blastocysts occurs on Days 5
and 6 of embryo culture, with embryos deemed unsuitable for transfer, biopsy, or cryopreserva-
tion after Day 6 being routinely discarded. However, a subset of embryos exhibits slower develop-
ment, reaching the blastocyst stage on Day 7. Remarkably, Day 7 blastocysts possess the potential
for viability, 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 prematurely discarding 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 opportunity, allowing for identifying more usable embryos per the in
vitro fertilization (IVF) cycle. This approach is particularly advantageous for patients with limited
numbers or lower-quality blastocysts, providing enhanced prospects for successful pregnancies.
Keywords: Day 7 blastocyst, slow-growing blastocyst, delayed embryo development, live birth
rate, euploidy, aneuploidy, clinical pregnancy rate

INTRODUCTION

Embryo selection is a crucial factor in the success of assisted reproductive technology (ART) treat-
ments. The development of advanced embryo culture media has revolutionized in vitro ferti-
lization (IVF) by enabling the extended culture of embryos to the blastocyst stage, resulting in
improved embryo selection and higher implantation rates.1, 2, 3, 4, 5, 6 Furthermore, advance-
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ments 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 out-
Come5.7’ 8,9,10,11,12,13

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.1# 1> 16171819 Egrly studies sug-
gested lower pregnancy and live birth rates for day 7 blastocyst transfer, leading to a reluctance
to culture embryos beyond day 6.2 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 pregnancy.®

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.?> 2324 2526 Additionally, the balance between optimizing the num-
ber of usable blastocysts and the risk of discarding potentially viable embryos needs to be ad-
dressed.?”

This review article explores the outcomes and developmental potential of day 7 blastocysts.
Through a comprehensive analysis of studies that include biopsy or cryopreservation of day 7
blastocysts, several vital 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.

RESULTS

Association Between Embryo Euploidy and Biopsy Time

»What is the reproductive potential of day 7 euploid embryos?“

Day 7 blastocysts have a significantly lower euploidy rate than day 5 and day 6 blastocysts,
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 preim-
plantation genetic testing for aneuploidy (PGT-A), revealed that only 40.5% of day 7 blastocysts
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 ma-
ternal age, anti-Millerian hormone levels, BMI, embryo quality, and the number of embryos bi-
opsied, the significant association between aneuploidy and day 7 biopsied embryos compared to
day 5 and day 6 was evident.

»,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
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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.

»,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 biopsy timing on blastocyst development and aneuploidy
rates. Among the 1730 biopsied blastocysts, there were differences in euploidy rates based on
the biopsy day. 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:
OR0.81, P =0.036).

The results emphasize that the biopsy timing may influence the likelihood of obtaining euploid
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).

»Earlier days of blastocyst development predict embryonic euploidy across all ages: essen-
tial data for physician decision-making and counseling patients.”

Earlier blastocyst development is associated with a higher rate of embryonic euploidy, and
this finding holds truth 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 more significant percentage of euploidy, reinforcing the
importance of considering these variables during embryo selection.

»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
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 re-
garding 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, indi-
cating 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
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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 blastocysts
(PQBs) and day 7 euploid embryos in assisted reproductive technologies:

,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 essential
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. The prev-
alence of PQBs is influenced significantly by maternal age, with women over 42 years benefiting
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.

»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 reduce success rates for later developing embryos. Clinical pregnancy 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 after accounting for the number of embryos per transfer, statistical
analysis showed that the discrepancy was not statistically significant (P = 0.15).

»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
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.

»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 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
euploid SET showed a slightly lower SIR at 52.6%, this difference did not reach statistical signifi-
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cance. The collective research findings emphasize the positive clinical contribution of poor-quali-
ty blastocysts in increasing live birth rates during cycles with aneuploidy testing, particularly ben-
efiting 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 than nonPQBs. Day
7 euploid embryos, despite their lower euploidy rates, exhibit comparable sustained implanta-
tion rates as day 5 and day 6 embryos. Considering these factors is vital for assisted reproductive
technology clinics to optimize success rates when selecting and transferring blastocysts for their
patients.

LIVE BIRTH RATE

»What is the reproductive potential of day 7 euploid embryos?“

A sub-analysis of 3824 single, euploid frozen embryo transfer (FET) cycles was conducted, clas-
sifying 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 embry-
os during treatment. The live birth rates for day 5, day 6, and day 7 groups were 56.4%, 45,8%,
and 21.5%, respectively.

»,Worth the wait?

Day 7 blastocysts have lower euploidy rates but similar sustained implantation rates to Day 5
and Day 6 blastocysts” Day 7 blastocysts have lower live birth rates than Day 5 and Day 6 blasto-
cysts. Although they offer viable euploid embryos that would have otherwise been discarded, the
extended 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.

»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 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 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). Interestingly, 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 prev-
alence of euploidy, implantation potential, and live birth rates. These findings highlight the im-
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portance of considering extended culture and blastocyst development on Day 7 in ART practice.

Day 7 blastocysts can be of high quality and genetically normal. They can potentially result in
healthy live births following frozen embryo transfer. However, further research is needed to
determine the success rates and live birth rates of Day 7 blastocysts, considering factors such as
blastocyst grade, ploidy result, and patient age. Further research is needed to accurately define
the Day 7 blastocysts’ success rates and incorporate them into clinical practice. It is recommend-
ed 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 char-
acteristics.
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SAOMOQIMO dIXRSMI0S: NB3MS6ES5CB00OU,
SANN603IMNO MMLITMMBNLS VS BMBBSINN
dMod@MoOL LOBANMOL SESNNDBN

OmobEMEoLENL  LESENSIEg aob3znmsomydynmo  JddMombols  gdosBebs BsMmome
domgdnmn  3MagdBnsss  odbdomy  My3hmeydonm  @3dbmemmangddo  (ARTs), 6m-
dgamog 39603369emm3boe  sndxmoglgdl gddMmombal dgmhgzol 3MmEall s odmgzs
Lad3z0MmLOML MmMYdo dbmeme ghon gddomMaomboo GMmsblazgmmal Lodyomadsl. Bmass,
LomabaobybsMmosbo daMSLEMENLEJONL dxfhg3s bgds gddomombal 3ymEn3szool -5
v 83-6 0cM)yg0bg, g80Mombydn, MmAmgdnE dnhbaynmos dgnaghgdma GMmsblazgmaobom3nl,
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3m@gbgnomon, doo  dgndmoson  dnsmfomb  Loy3gogbm  AmMmenmgoym  Bafmalbl,
890mo3mMnbmb gn3mmons s 33-7 ML goodsboby s nd3mMsbEsinol dg0mbzg3sdn
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0603365mmmos. gddmombab 3nm@En30M70s s35EJ0000 ML gobds3emmodsdn s3sMoMydL
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<<L<LL < 150




INFERTILITY 35+

18/09/2022

09:30 - 10:00 |
| SECTION
10:00 - 12:00

10:00 - 10:15 |

10:15 - 10:30 |

10:30 - 10:45 |

10:45 - 11:00 |

11:00 - 11:15 |

11:15-11:30 |

11:30- 11:45 |

11:45-12:00 |

3rd International Conference “Infertility 35+”
18-19 September, 2022, Thilisi, Georgia
Day 1

Registration
Chairman: ARCHIL KHOMASURIDZE
Moderator: NINO MUSERIDZE

Opening ceremony. Welcome addresses
ARCHIL KHOMASURIDZE
General Director of the Zhordania Institute of Reproductology

Preimplantation Genetic Testing (PGT) for Late Genetic Diseases
Professor ALEXANDER SIMON MD
IVF Specialist, Hadassah Medical Center, Jerusalem

Importance of Genetic Factors in Pregnancy Losses
Professor JENARO KRISTESASHVILI MD, PHD
Vice President of “Reproductive Health Association of Georgia”,
Thilisi State University, CRM “Universe”

Key Aspects of Preimplantation Genetic Testing (PGT)
Professor VOLKAN BALTACI
Mikrogen Genetic Diagnosing Laboratory
Yiksek Ihtisas University Faculty of Medicine Department of
Medical Genetics

Micro TESE
IVAN HOMANN MD
Urologist, Andrologist, Clinical Andrologist, Europian Academi of
Andrology EAA, Secretary of German Society of Andrology

XXI Century - IVF Reality in Georgia
Professor NINO MUSERIDZE MD, PHD
Pathomorphologist, Embryologist, Founder and Medical Director of
Georgian-German Reproductive Center (GGRC)

End-to-end Solution to Carrier Screening from Wet-Lab to Bioinformatics
Professor SULEYMAN AKTUNA
Mikrogen Genetic Diagnosing Laboratory, Yiiksek Ihtisas University Faculty of
Medicine Department of Medical Genetics

Ovarian rejuvenation and new techniques for fertility treatments of POI
Professor ARIEL HOURVITZ MD, MHA
Director of IVF Unit Shamir Medical Center (Assaf Harofeh)
Professor, Obstetrics and Gynecology
Endowment of “The Alan and Ada Selwyn Chair in Clinical Infertility Re
search and Molecular Medicine” Sackler Faculty of Medicine,
Tel-Aviv University, Israel
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12:00 - 12:30 |
12:30 - 13:00 |

Il SECTION
13:00 - 14:30

13:00 - 13:30 |

13:30 - 13:40 |

13:40 - 14:00 |

14:00 - 14:15 |

14:15 - 14:30 |

14:30 - 15:30 |

111 SECTION
15:30 - 18:00

15:30 - 15:45 |

15:45 - 16:00 |

<LLLL

Discussion
Coffee break

Chairman: ARCHIL KHOMASURIDZE
Moderator: NINO MUSERIDZE

Brief History of Microsurgery and Reproductive Surgery
VICTOR GOMEL MD, FRCSC
Professor Emaritus
Division of Reproductive Endocrinology & Infertility
The University of British Columbia

Discussion

Moderator
ZAZA TSITSISHVILI MD, PHD
Oncogynecologist
Vice President of the Georgian Colposcopy Federation

Fertility Sparing in Cervical Cancer
RENE LAKY MD
Deputy Head Gynecology Division, Medical University of Graz

Pregnancy Management During Diabetes
Professor RAMAZ KURASHVILI MD, PHD
Director of the National Center for Diabetes Research

Menstrual dysfunction 35+. A New Vision, a New Taxonomy
Professor MAKA GEGECHKORI MD, PHD
Reproductive Clinic of Zurab Sabakhtarashvili, Head of science department,
Head of Georgian Association of Endocrinological Gynecology

Lunch

Chairman: NINO MUSERIDZE

Moderator: ELIEZER GIRSH PHD

Senior Embryologist Cofounder of RefaelCare Ltd,
Israel Cryobank Israel Andro-lab Director

Metabolic Endotoxemia and Male Infertility
ALEKSANDER KHELAIA MD
National center of Urology, GGRC consultant in andrology
Georgian Urological Association / co - Chair of andrological section,
Ass Professor of European University

Incidents and Mistakes in IVF
ELIEZER GIRSH PHD
Senior Embryologist, Cofounder of Refael Care Ltd,
Cryobank Israel Andro-lab Director
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16:00 - 16:15 |

16:00 - 16:20 |

16:15 - 16:30 |

16:30- 17:15 |

17:15-17:30 |

17:30-17:45 |

17:45 - 18:00 |

19/09/2022
09:30 - 10:00 |

I SECTION
10:00 - 12:00

10:00 - 10:10 |

Muscat Procedure (new approach in ovarian rejuvenation) and
Genito-urinary Applications of Mechanical Stromal-cell Transfer (MEST)
Professor HASIM ERAY COPCU MD
Plastic, Reconstructive and Aesthetic Surgery, Founder of G-CAT
(Gene, Cell and Tissue) Academy, Istanbul
Founder, Partner of MEST Aesthetic Plastic Surgery Center,
Izmir Founder of Izmir University, Aesthetic, Plastic Surgery Department,
Medical Faculty, lzmir

Ovarian Stimulation in PCO Patients in ART
BOTROS RIZK (USA)
MD, MA, FACOG, FACS, HCLD, FRCOG, FRCS, Professor of Obstetrics
and Gynecology and the head of Reproductive Endocrinology
and Infertility and Medical and Scientific Director of In Vitro Fertilization
and Assisted Reproduction at the University of South Alabama,
Lab Director to Odessa fertility lab at Odessa Regional Medical center.
Faculty member at Texas Tech University in Odessa, TX

Long-term Experience Sharing on Regenerative Applications in terms
of Ovarian Rejuvenation and IVF: From PRP to Muscat Procedure
JOSIE MUSCAT MD, ARDMS
Chairman of Saint James Hospital Groups in Malta

Coffee break

COVID-19 and IVF-ET, The Sheba Medical Center Experience
ADVA AIZER PHD
Head of the IVF Laboratory Department of Obstetrics and Gynecology,
The Sheba Medical Center

Endometrium: the Key Organ for Reproduction
MADONA JUGHELI MD, PHD
Gynecologist-Endocrinologist, President of the Georgian Colposcopy
Federation, International Trainer of UNFPA and IFCPC-IARC

Urinary Tract Endometriosis
Professor REVAZ BOCHORISHVILI MD, PHD
Consultant, Department of Gynecological Surgery,
Estaing University Hospital. Director, International Center for
Endoscopic Surgery, Clermont-Ferrand, France

Day 2
Registration

Chairman: ARCHIL KHOMASURIDZE
Moderator: NINO MUSERIDZE

Introductory Word
ARCHIL KHOMASURIDZE
General Director of the Zhordania Institute of Reproductology
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10:10- 10:45 | Brief History of Reproductive Medicine and IVF
Professor VICTOR GOMEL MD, FRCSC
Professor Emaritus
Division of Reproductive Endocrinology & Infertility
The University of British Columbia
Discussion

10:10-10:45 | Workshop — Stem cell and PRP Therapy, GGRC Clinic
IVA KUTIVADZE MD
Obstetrician-Gynecologist, Reproductologist, GGRC
NIKOLOZ SARAULI MD
Obstetrician-Gynecologist, Onco — Surgeon, GGRC
TAMARA NADIRASHVILI MD, PHD
Gynecologist, Reproductologist, GGRC
Professor HASIM ERAY COPCU MD
Plastic Surgeon
JOSIE MUSCAT MD, ARDMS

10:45-11:15 | Triggering Final Follicular Maturation-hCG, GnRH-agonist or Both,
When and to Whom?
Professor RAOUL ORVIETO MD
Director of Division of Reproductive Endocrinology and Infertility,
Sheba Medical Center, Head of the Israel Fertility Association,
Co-Editor-in-Chief, Reproductive Biology and Endocrinology

11:15-11:30 | Stembio Cell and Tissue Technologies Inc.
KAGAN GUNGOR MD
Stembiocell Director

11:30-11:45 | Embriological methods of fertility preservation
MARINA PAVLOVA MD
Embryologist, GGRC

11:45-12:30 | Coffee break

I1 SECTION Chairman: ARCHIL KHOMASURIDZE
13:00 - 14:30 Moderator: NINO MUSERIDZE

12:30-12:45 | Preservation of Fertility in Oncological Patients of Reproductive Age.
Pace Consensus for a New Discipline of the Future-Oncoreproduction
MAKA OSEPAISHVILI MD, PHD
Obstetrician-gynecologist, Reproductologist,
Fertility preservation specialist for oncological patients
Clinic of Reproduction and Genetics “ Next Generation”, Saint-Petersburg

12:45-13:00 | Preservation of Fertility in Oncological Patients of Reproductive Age.
Peace Consensus for a New Discipline of the
Future — Oncoreproduction - What do oncologists think about it?
OLGA LAVRINOVICH MD, PHD
Oncogynecology Department, N.N. Petrov National Medical Research
Center of Oncology, Saint-Petersburg
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13:00 - 13:15 |

13:15-13:30 |

13:30 - 13:45 |

13:45 - 14:00 |

14:00 - 14:30 |

14:30 - 14:45 |

14:45 - 15:00 |

15:00 - 16:30 |

11l SECTION
16:30-17:00

16:30 - 17:00 |

New Challenges of Aneuploid Embryo Testing by non-invasive CFDNA
NIKOLAY KORNILOV MD
Medical director of NGC clinics St. Petersburg, Moscow, Ufa,
Vladivostok, Vladikavkas, Kirov

Psychological Condition of Patients with Infertility in the IVF Program
SHOLPAN KARIBAEVA MD, Candidate of Medical Sciences
Reproductologist, Director of Strategic Development, PERSONA,
International Clinical Center for Reproductology

Treatment of Sexual dysfunction in patients with infertility
ELENA SILANTYEVA MD, D. Sci. (Med)
Gynecologist, physiotherapist. Deputy chief physician of the Medical
Hospital “Lapino”, MD Medical Group

How bioinfromatic solutions improve reproductive genetic test outcomes
TOM BENSIMHON PHD
Genoox Bioinformatics

Coee Break

Solving the Problem of ART Accessibility in the Modern World
Professor VYACHESLAV N. LOKSHIN
President of the Kazakh Association of the reproductive medicine,
Managing director of the International clinic of the reproductology “PERSONA”

Importance of Expended Carrier Screening Among Oocyte

Donors-questions and concerns”
ULIANA DOROFEYEVA MD
MRCOG, OVOGENE Egg Bank , Medical Director, Reproductive Endocrinologist,
Expert approach for oocyte donation

Lunch

Chairman: ARCHIL KHOMASURIDZE
Moderator: NINO MUSERIDZE

Discussion
Conversations on past topics (answering onpre-recorded questions)
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