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MODERN APPROACHES TO THE TREATMENT OF INFERTILITY IN WOMEN WITH
POLYCYSTIC OVARIAN SYNDROME IN ASSISTED REPRODUCTIVE TECHNOLOGY
PROGRAMS

The aim of the study - to improve infertility treatment by optimizing pregravid therapy and selecting the optimal stimulation
protocol and ovulation trigger in patients with PCOS.

Materials and Methods. 157 infertile patients with PCOS were examined. Depending on the method of treatment, patients
were divided into three clinical groups. Group 1 consisted of 63 women who received FT 500-Plus and vitamin D, Aquadetrim for
2-3 months before stimulation, group 2 — 48 women who received folic acid, group 3 — 46 women who did not receive pregravid
preparation. Stimulation was conducted with corifolitropin-alpha Elonva according to a short protocol, GnRH antagonist Orgalutran
and follicle-stimulating hormone Puregon, as a trigger GnRH agonist Diphereline was used (in groups 2 and 3 — 0.2 mg/ml once,
and in group 1 the protocol was modified by us: 0.2 mg/ml + an additional 0.1 mg/ml after 12 hours). The effectiveness of the
proposed infertility treatment regimen was assessed by the following indicators: the frequency of complications, in particular
OHSS, the total percentage of efficiency of the obtained oocytes, the degree of maturity of the oocytes obtained and the yield
of blastocysts.

Results and Discussion. When evaluating the results of superovulation induction, it was found that the duration of stimulation
in group 1 was probably lower compared to groups 2 and 3. On the day of the ovulation trigger, a significantly lower concentration of
estradiol and progesterone was found in group 1, compared with the data of other groups. In study group 1, where the introduction
of the ovulation trigger was modified in own way, significantly fewer immature (GV and MI) oocytes were found, while the average
number of mature eggs significantly exceeded the data of groups 2 and 3. The number of blastocysts in women with infertility on
the background of PCOS group 1 was also significantly higher than the results obtained in other groups.

Conclusions. Controlled ovarian stimulation according to a short protocol using a vitamin complex with inositol and vitamin
D, in pregravid preparation and gonadotropin-releasing hormone antagonists and GnRH agonist trigger —Diphereline at a dose of
0.2 mg/ml + 0.1 mg/ml after 12 hours is more effective in the program of assisted reproductive technologies in PCOS, as itincreases
the number of mature cells (by 12.20 %) and blastocysts (by 16.26 %). It is also safer because its use significantly reduces the
incidence of ovarian hyperstimulation syndrome (1.6 %) in women with infertility with PCOS compared to other controlled ovarian
stimulation (COS) regimens.

Key words: infertility; inositol; gonadotropin-releasing hormone antagonist; polycystic ovary syndrome; in vitro fertilization.

COBPEMEHHbIE NOAX0OAbl K NEMEHUIO BECNN10A4NA Y XKEHLWH C CUHAPOMOM NO/IMKUCTO3HbIX ANYHUKOB
B MPOrPAMME BCMOMOIATE/IbHbIX PEMPOAYKTUBHbIX TEXHOMOM A

Lienb nccnegoBaHus — yCOBEPLUEHCTBOBATb SleveHne 6ecnaoans nytem onTMmmnsaluy nperpasugapHoii Tepanum n Bbibopa
ONTVMM&aJ/ILHOTO NPOTOKO/A CTUMY/IALUN U TpUrrepa oByNsAumMmn y naumeHTok ¢ CIMKA.

Matepuanbi n metogbl. O6¢cnenosaHo 157 6ecniofgHbIx nauneHTok ¢ CMKA. B 3aBUCMMOCTM OT METOAA NleveHns 60/1bHbIe Bblnn
pasgeneHbl Ha Tpy rpynnbi: | (Nepeyto) cocTaBun 63 XeHLwmHbl, KoTopble noslydany «FT 500-Plus» v ButamuH D, «AkBageTpum»
B TeyeHue 2-3 mecsaues Ao ctumynsaumn, |l (BTopas) — 48 XeHLuH, nonydasLimnx onnesyto KUcioty, lll (TpeTbs) — 46 XKeHLWH,
KOTOPbIM He NPOoBOAMNACL NperpasugapHas nogrotoska. CTUMYNALUMIO OCYLLECTB/IANN KOPUMOINTPONUMHOM-anbda — «DN10HBa»
M0 KOPOTKOMY NMPOTOKO/1Y, aHTaroHNCToM NPT — «OprasyTpaH» 1 hoIMKYN0CTUMYNNPYIOLLM TOPMOHOM «[1yperoH», B Ka4yecTse
Tpurrepa ucnonb3oBasin aroHnucT NPT — «Andepenun» (Bo Il n 1l rpynnax: 0,2 mr/mn ogHOKPaTHO, a B | rpynne npoTokon 6bin
mogudmumposaH Hamu: 0,2 mr/Mn + gononHuTensHo 0,1 mr/mn yepes 12 4). ShhekTUBHOCTb NPELIOKEHHON CXEMbI TeYeHNS
6ecnnoans oueHBasmM Nno crieAyoLLMM NoKasaTensiM: YacToTa PasBUTUA OC/TIOXKHEHWI, B YACTHOCTY CUHAPOMA TMNePCTUMYAALMN
ANYHUKOB, CYMMapHbI NPoLEeHT 3heKTUBHOCTM MOTyYEHHbIX OOLMTOB, CTENEHb 3PEsI0CTU 0OLMTOB U BbIXOZ, 61acTOLMCT.

PesynbTtatbl uccnegoBaHus U UX o6eyxaeHune. MNpu OLeHKe pe3ynbTatoB MHAYKUMW CYNepoByNALUMM YCTAHOB/IEHO, YTO
NPOAOC/MKNTENBHOCTL CTUMYALMK B | rpynne 6blna 4OCTOBEPHO HbKe No oTHoweHwo K I v 11l rpynnam. B AeHb Tpurrepa oByns-
Ly 6bIN10 BbISIBNEHO JOCTOBEPHO 60/1EE HMU3KYIO KOHLIEHTpaLMIO 3CTpaamosa u nporectepoHa B | rpynne OTHOCUTENTbHO AaHHbIX
Apyrux rpynn. B | onbITHO rpynne, rae BBEAEHWE Tpurrepa oByAsLmMm 6b1710 MOANGULIMPOBAHO B COOGCTBEHHbIN CMOCO6, BbIABIEHO
[10CTOBEPHO MeHbLUe He3pernbix (GV 1 MI) oounToB, TOrAa kak cpegHee KonmyecTBO 3perbix AiLeKNeToK 4OCTOBEPHO NPEeBbILLAIO
fanublie [ v [l rpynn. KonnuecTso 6n1acToumcT Y XXeHWUH ¢ 6ecnnogmem Ha ooHe CIMKA | rpynnbl Takke 661710 4OCTOBEPHO Bbille
MO CPaBHEHWIO C NOJTyYEHHbIMY pe3y/ibTataMmu B Apyrux rpynnax.

BbiBogbl. KOHTpO/IMpyemas osapuianibHas CTUMYIALMA MO KOPOTKOMY MPOTOKOJTY C UCMOJSIb30BaHNEM BUTAMUHHOIO KOMI/IeKCa
C VHO3MTO/IOM U BUTaMWUHOM D, B nperpasuiapHOiA NoArotoBKe 1 aHTaroHUCTOB FOHaLOTPONVH-PUMSNHI-TOPMOHA 1 TpUrrepa
aroHucTa NPl — «udpepenvy» B gose 0,2 mr/mn + 0,1 mr/mn yepes 12 4 adpdhekTiBHEE B NpOrpamMmme BCroMoraTesibHbIX penpo-
OYKTUBHBIX TeXHoNorunii npu CMKHA, NnockosbKy yBEMYMBAET KOMMUYECTBO 3pe/bIX KNeTok (Ha 12,20 %) n 6nactoumncT (Ha 16,26 %).
OTOT NPOTOKON Takxke ABnseTcs 6onee 6e30nacHbIM, MOCKOSIbKY €ro MCNOMNb30BaHNe CYLLECTBEHHO CHIDKAET 4acToTy BO3HVKHOBE-
HUSI CMHAPOMA TMNepCTUMYNALMN SMYHMKOB (1,6 %) y XeHWmH ¢ 6ecnnognem Ha hoHe CIMKHA oTHocuTenbHO apyrux cxem KOC.
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KntoueBble crioBa: 6ecniofmne; MHO3WUTOJ; aHTArOHUCT FOHAA0TPONUH-PUT3VHT FOPMOHA; CUHAPOM MOMMKUCTO3HbIX SIUUYHVKOB;
3KCTpaKopnopasibHoe OnsI040TBOPEHME.

CYYACHI nigxoan Ao niKkyBAHHA BE3NN1AAA Y X)KIHOK I3 CUHAPOMOM NONIKICTO3HUX AEYHUKIB Y MPOIrPAMI
[OMOMDKHUX PENPOAYKTUBHUX TEXHO/ONIN

MeTa gocnigKeHHs — ya0CKOHaNINTK NiKyBaHHA 6e3nnigaa WasxoM onTumisauii nperpasigapHoi Tepanii i Bubopy ontumasb-
HOro NPOTOKO/Y CTUMYALIT Ta Tpurepa oBy ALl y nauieHTok i3 CMNKA.

Martepianu Ta metogu. O6cTexeHo 157 6e3nnigHnx nayieHTok i3 CMKA. 3anexHo Big metoay NikyBaHHSA XBOpMX 6yn10 nogineHo
Ha Tpw rpynu: | (nepuly) cknanu 63 xiHku, siki oTpumysanin «FT 500-Plus» Ta BiTamiH D, «AKBaETPUM» NPOTATOM 2-3 MicsLiB [0
ctumynaii, 1l (gpyra) — 48 XiHoK, ski oTpumyBanu conieBy kucnorty, Il (TpeTs) — 46 XiHOK, SKUM He NPOBOAUAN NperpasifapHy
nigrotoBky. CTUMYAALItO 34iiCHIOBaNIN KOPUGOITPONiHOM-asibha — «ENOHBa» 3a KOPOTKMM NPOTOKOMIOM, aHTaroHictom MHPIm —
«OprastyTpaH» Ta )osliKy/TOCTUMYHOUUM FOPMOHOM «[lyperoH», K Tpurep BUKOPUCTOBYBaIM aroHiCT MTHPT — «Andpepeninx» (B Il
Il rpynax: 0,2 mr/mn ogHopasoBo, a B | rpyni npoTokon 6ys MoaudikosaHuii Hamu: 0,2 Mr/mn + gogatkoso 0,1 Mr/mn yepes 12 rof).
EheKT1BHICTb 3anponoHOBaHOI CXeMU JlikyBaHHA 6e3n/iAAa OLiHIoBaIM 38 TaKUMY MOKa3HMKaMU: YacToTa PO3BUTKY YCKI1aAHEeHb,
3okpema CI'A, cymapHuiA BiACOTOK eheKTUBHOCTI OTPUMAHNX OOLMTIB, CTYMiHb 3PiSIOCTi OOLMTIB Ta BMXif, 6/1aCTOLMCT.

Pe3ynbraTu gocnigkeHHA Ta iX 06roBopeHHs. MNpu OLUiHLI pe3ynbTaTiB iHAYKLiT CynepoBy/isLii BCTAHOB/EHO, L0 TPMBAUTICTb
cTumMynAauii y | rpyni 6yna BiporigHo Hux4oto ctocosHo Il i Il rpyn. Y geHb Tpurepa oBynisLii 6yN0 BUSIBIEHO BIPOTifHO HUKYY
KOHLIEHTpALit0 ecTpagiony i nporecTepoHy B | rpyni CTOCOBHO AaHWX iHLLKUX rpyn. Y | gocnigHili rpyni, Ae BBEAEHHS Tpurepa oBynsLil
6yn10 MoAMNiKOBaHO Y BNacHUIA CNoci6, BUSABMNEHO BIpOrigHO MeHLUe He3pinux (GV i MI) oouuTis, ToAi K CepefHs KiNbKICTb 3pisinx
ANLEKNITUH AoCTOBIpHO NepesuLyBana gai Il i lll rpyn. KinbkicTb 6/1acTOUMCT Y XIHOK i3 6e3nnigaam Ha dooHi CMKSA | rpynu Takox
6yna BiporifHO BULLA NOPIBHAHO 3 OTPUMaHUM pesybTatamu B iHLIMX rpynax.

BucHoBku. KOHTponboBaHa oBapiasibHa CTUMYNALIA 38 KOPOTKUM MPOTOKO/SIOM i3 BUKOPUCTAHHSAM BiTaMiHHOTO KOMIMEKCY
3 iHO3MTO/MOM i BiTamiHOM D, y nperpasifapHiii NiArotoBLi Ta aHTaroHICTiB roHaA0TPONIH-PUNI3VHT-TOPMOHY Ta TpUrepa aroHicta
MHPI — «Ondbepeniu» B fo3i 0,2 mr/mn + 0,1 mr/mn yepe3 12 rof € ePeKTUBHILLOW Y Nporpami AONOMDKHUX PenpoOAyKTUBHNX
TexHonorin npy CMK4A, ockinbky 36inbLUye KinbKiCTb 3pinnx KMiTUH (Ha 12,20 %) Ta 6nactouncT (Ha 16,26 %). Lieit npoToKon Takox
€ 6Ee3MeyHiLLNM, OCKi/IbKN A0r0 BUKOPUCTAHHSI CYTTEBO 3HIKYE YacTOTY BUHMKHEHHSI CUHAPOMY TinepcTuMynsuii seyHukis (1,6 %)
Y XIHOK i3 6e3nnigaam Ha doHi CIMKA cTocoBHO iHWKMX cxem KOC.

KntouyoBi cnoBa: 6e3nnigns; iHO3UTON; aHTaroHICT roHaA0TPONIH-PUNI3UHT-TOPMOHY; CUHAPOM MOMIKICTO3HUX SEYHUKIB; €K-

cTpakopropasbHe 3an/igHeHHs.

INTRODUCTION. Today, infertility is one of the
most urgent medical and social problems in modern
obstetrics, gynecology, reproductive medicine in Ukraine,
as well as around the world [1]. An increasing number of
married couples in the treatment of infertility use assisted
reproductive technologies, which are currently the most
effective method in the treatment of this pathology. Endocrine
infertility occupies an important place in the structure of
infertile marriage, as this form is more often primary and is
characterized by polymorphism of clinical and laboratory
manifestations. A common feature for all forms of endocrine
infertility is anovulation [2]. It accounts for about 40 % of all
forms of female infertility [3]. Polycystic ovary syndrome
(PCOS) is one of the most common causes of anovulatory
infertility [4, 5].

PCOS is a polysyndromic disease often associated
with infertility and the most common pathology in women of
reproductive age, both in Ukraine and abroad. According to
the literature, PCOS is diagnosed in almost 50 % of women
with menstrual and ovulatory disorders, and in 40 % of
patients with endocrine infertility. The incidence of PCOS in
women of reproductive age is 6-20 %. It is noted that more
than 100 million women aged 15 to 49 have PCOS [4-10].

Assisted reproductive technologies (ART) are the main
ways to restore fertility in patients with PCOS.

The key to achieve the result is the right approach to
diagnosis, pregravid preparation, pregnancy planning and
the choice of infertility treatment.

In recent years, it has been reported that the use of
inositol-containing drugs is a new and effective method
of treating women with infertility associated with ovarian
scleropolycystosis, improves the quality of life of PCOS
patients by eliminating metabolic disorders and improving the

expected results of infertility treatment. As a result of inositol
treatment, menstrual disorders are restored, the quality of
eggs and embryos is improved, which, in turn, increases
the frequency of pregnancy. However, there is much debate
today about its effectiveness compared to other drugs used to
treat women with PCOS, which requires more detailed study.

The effect of vitamin D, on a woman's fertility has been
intensively studied in recent decades. A large amount of data
indicates a beneficial effect of vitamin D, on metabolic and
hormonal disorders in polycystic ovary syndrome and the
effectiveness of infertility treatment in programs of assisted
reproductive technologies [11-12]. The use of vitamin D, in
the treatment of infertility associated with polycystic ovary
syndrome is of particular interest [13—14]. Recently, there
are more and more studies on the effects of vitamin D, on
ovulatory dysfunction, androgenic status and IVF results, and
the course of pregnancy in women with PCOS.

Thus, to date, there is a large number of scientific
publications on protocols for controlled ovulation stimulation
in patients with polycystic ovary syndrome, but the data
presented in them require systematization, improvement
and refinement of pregravid preparation and selection of the
optimal stimulation protocol and ovulation trigger for, and
would reduce the likelihood of hyperstimulation syndrome,
which is what our work is dedicated

THE AIM OF THE STUDY is to improve the treatment of
infertility by optimizing pregravid therapy and selecting the
optimal stimulation protocol and ovulation trigger in patients
with polycystic ovary syndrome.

MATERIALS AND METHODS. A clinical examination
of 157 infertile women with polycystic ovary syndrome was
conducted, who were offered various methods of pregravid
preparation before controlled ovarian stimulation (COS) inin
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vitro fertilization (IVF) programs. Depending on the method
of treatment, patients were divided into three clinical groups.

Experimental group 1 consisted of 63 women with infertil-
ity associated with PCOS (40.1 %), who before controlled
ovulation stimulation received combination therapy of FT 500
plus vitamin complex one sachet once a day for 2—3 months
and Aquadetrim vitamin D, in average therapeutic doses of
2 drops 2-3 times a day for 2-3 months.

Experimental group 2 consisted of 48 infertile women
with PCOS (30.6 %), who received folic acid (400 pg) daily
for 2-3 months before and during controlled stimulation
of superovulation before puncture of follicles with oocyte
aspiration.

Experimental group 3 consisted of 46 women with
infertility associated with PCOS (29.3 %), who did not receive
pregravid preparation.

Controlled ovarian stimulation was performed according
to a short protocol using recombinant gonadotropin
corifollitropin alfa Elonva. Indications for the treatment of
patients with polycystic ovary syndrome using assisted
reproductive technologies (ART) were a combination of
PCOS and tubal-peritoneal factor infertility and/or impaired
spermatogenesis in men, no pregnancy after 3-5 attempts
to induce ovulation with clomiphene citrate.

Thus, in three study groups, patients underwent
controlled ovarian stimulation with a new hormonal drug,
which belongs to a new class of recombinant long-acting
gonadotropins — corifollitropin alfa Elonva. Compared to
standard recombinant FSH, corifollitropin alfa has twice the
half-life. All this allows you to stimulate the growth of follicles
for 7 days after a single subcutaneous injection. On day 8
after Elonva administration, superovulation was stimulated
with recombinant Puregon FSH until the oocytes matured
(size of 3 follicles =18 mm). To prevent the ovulatory peak
of luteinizing hormone on day 5-7 of stimulation, depending
on the initial response of the ovaries to stimulation, when
the size of the follicles reached at least 14-15 mm, we
prescribed gonadotropin-releasing hormone antagonist

(GnRH) Organultran 0.25 mg daily subcutaneously.
Gonadotropin-releasing hormone antagonists suspend the
synthesis of gonadotropins by blocking pituitary receptors
without affecting their number. The use of antGnRg should
be prescribed a few days before the appearance of the
parasitic peak of luteinizing hormone.

According to ultrasound and hormonal monitoring, the
duration of COS and drug doses, as well as the introduction
of the ovulation trigger were determined. GnRH agonist
Diphereline was used as a trigger (in groups 2 and 3 —
0.2 mg/mlonce, and in group 1 the protocol was modified by
us, so after 12 hours this drug was additionally administered
at a dose of 0.1 mg/ml). Generalized stimulation protocols
of patients with polycystic ovary syndrome are presented
in Fig. 1.

A puncture of the follicles with aspiration of oocytes was
conducted 35-36 h after the introduction of the ovulation
trigger under general anesthesia. Fertilization of eggs and
cultivation of embryos with subsequent vitrification on the 5th
day (blastocyst stage) was performed in an IVF laboratory.
Evaluation of oocytes was performed after denudation, be-
fore the ICSI procedure. The meiotic state of oocytes (GV, M,
MIl) was evaluated. In IVF/ICSI cycles, the assessment was
performed according to morphological parameters: valuation
of the transparent membrane (zona pellucida), changes in the
size and shape of the oocyte itself, quality, characteristics of
the perivithelin space, the state of the polar body. Fertiliza-
tion results were assessed 16-19 h after ICSI procedure,
fragmentation rates, and blastocyst yield on day 3 and 5-6.
Qualitative characteristics of embryos at the blastocyst stage
was performed according to the Gardner system [15].

The level of progesterone and estradiol was determined
by enzyme-linked immunosorbent assay in the laboratory
of the Medical Center “Professor Stefan Khmil Clinic” (ac-
creditation No. 268604/2019).

The effectiveness of the proposed regimen of infertility
treatment was evaluated by the following indicators: the
frequency of complications, in particular OHSS, the total

Ultrasound 1
[ 218w )
b 1
i corifollitropin alfa Elonva i FSH Puregon Ml GorH agonist
g 150-100 TU : 150-300 TU Diphereline 0.2
[ 3 mo/ml
GnRH antagonist Orgalutran 0.25 +0.1 mg/ml
. . after 12 hours
Pregravid preparation
2-3 months -
FT500 plus + vitamin h i
D;
2 3 < 5 5 7 s 3 10 1 12 13
Day of stimulation | | | | | | | | | | -
T | [ | | | | [ | [ | 2
Day of . 2 3 a 5 5 7 3 E] 10 11 12 13
menstrual
cycle
Ultrasound

puncture after
36 hours

Fig. 1. Stimulation protocols for patients with polycystic ovary syndrome.
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percentage of efficiency of the oocytes obtained, the degree
of maturity of oocytes and the yield of blastocysts.

Statistical analysis of the results of the study was performed
using Microsoft Office Excell and Statistica computer software.
The choice of the method of obtained data analysis was based
on the number of groups included in the survey, the correctness
of the distribution of values in them, as well as the equality of
variances. The description of quantitative characteristics, which
were subject to the normal distribution of values (according
to the obtained nomograms and Shapiro-Wilk and Lilliefors
normality criteria), was carried out in the form of Mean + SD
(standart deviation). With the wrong distribution of values, they
were represented as Me (Lg; Uq) (medians of both the lower and
upper quartiles). The frequency characteristics of the studied
indicators were described as absolute value (n), percentage
(%) and 95 % CI (confidence interval).

RESULTS AND DISCUSSION. Analysis of the structure
of concomitant diseases of the reproductive system showed
that in all groups the frequency of combination with male
infertility factor, tubal-peritoneal and combined male factor +

tubal-peritoneal infertility is probably not different (Table 1).
It should also be noted that most often patients of all groups
were diagnosed with PCOS in combination with male
infertility factor — 52 (33.1 %) patients.

The study of the structure of concomitant somatic dis-
eases showed that patients with PCOS and infertility are
dominated by gynecological operations in the anamnesis
(75 people) and metabolic syndrome (46 people), the lowest
frequency of combination of PCOS with diabetes (6 women),
Fig. 1. It should be noted that in some patients several con-
comitant pathologies were registered.

The analysis of gynecological surgical interventions in
patients with PCOS depending on the type of pregravid
preparation showed some differences (Table 2). Thus, in the
group of women undergoing pregravid preparation with folic
acid, the lowest frequency of gynecological surgeries was
diagnosed (8.3 % — laparotomy and 10.4 % — laparoscopy),
while in the group of women undergoing pregravid
preparation with vitamin complex FT 500 Plus almost equally
in the anamnesis these surgical interventions were revealed.

Table 1. Distribution of patients with polycystic ovary syndrome depending on the cause of infertility

Group 1 Group 2 Group 3
(n=63) modified COS (n=48) standard COS (n=46)
Infertility cause Absent/present regimen regimen control
N % n % n %
(95 % Cl) (95 % Cl) (95 % CI)
PCOS + tubular- Absent 49 77.78 38 79.17 32 69.57
peritoneal factor (65.02; 92.29) (65.74; 88.27) (55.20; 80.92)
Present 14 22.22 10 20.83 14 30.43
(17.71; 24.98) (11.73; 34.26) (19.08; 44.80)
PCOS + male Absent 44 69.84 28 58.33 33 71.74
factor (57.64; 79.76) (44.28; 71.15) (57.45; 82.68)
Present 19 30.16 20 41.67 13 28.26
(20.24; 42.36) (28.85; 55.72) (17.32; 42.55)
PCOS + male and Absent 54 85.71 42 87.50 35 76.09
tubal-peritoneal (69.30; 91.10) (75.30; 94.14) (62.07; 86.09)
factor Present 9 14.29 6 12.50 1 23.91
(8.90; 21.70) (5.86; 24.70) (13.91; 37.93)
PCOS only other factors are not 47 74.60 36 75.00 38 82.61
taken into account (62.66; 83.72) (61.22; 85.08) (69.28; 90.92)
PCOS only 16 25.40 12 25.00 8 17.39
(16.28; 37.34) (14.92; 38.78) (9.08; 30.72)

Note. For all causes of infertility p> 0.05 (confidence level for x2).

16,6

22,9

M neurological diseases

M primary injuries

B neuropsychological stress

@ gynecological operations

%

metabolic syndrome
@ type 2 diabetes
infectious diseases

endometrial hyperplasia

Fig. 1. Distribution of concomitant somatic diseases in women with PCOS and infertility included in the study (%).
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Table 2. Frequency of gynecological surgical interventions in patients with PCOS depending on the type of pregravid

preparation

Group 1 (n=63) modified COS regimen Group 2 (n=48) Group 3(n=46)
Gynecological operation N % n % n %
(95 % CI) (95 % ClI) (95 % ClI)
Absent 29 46.03 39 81.25 14 30.43
(34.31; 58.21) (68.06; 89.81)** (19.08; 44.80)
Laparotomy 18 28.57 4 8.33 18 39.13
(18.90; 40.70) (3.29; 19.55)** (26.39; 53.54)
Laparoscopy 16 25.40 5 10.42 14 30.43
(16.28; 37.34) (4.53; 22.17)** (19.08; 44.80)

Note. ** — p<0.001 (confidence level for x?).

Analysis of BMI of patients included in the study showed
a uniform distribution of women with normal weight, over-
weight and obesity of various degrees in the experimental
groups (Table 3). It was found that 53 patients had a normal
weight, respectively, 40 — overweight and 64 — obesity of
varying degrees.

According to the type of fat distribution, 7.6 % of women
included in the study had a gluteofemoral (gynoid) type, and
29.3 % — abdominal (android) type of obesity. The distribu-
tion of patients by type of fat distribution did not differ in the
experimental groups (Table 4).

Acomprehensive assessment of clinical and anamnestic
data of women with a verified diagnosis of “female infertility,
polycystic ovary syndrome”, who were included in the study,
indicates a predominance of women aged 30—34 years with
a duration of infertility up to 5 years, which was 82.8 % of
patients; among concomitant pathologies, PCOS was most
often combined with the male factor (33.1 % of women).
Analysis of the anamnestic parameters of patients with infer-
tility on the background of PCOS indicates previous attempts
to stimulate ovulation with Clostilbegyt (100.0 %), intrauterine
insemination (34.4 %) and in vitro fertilization (16.6 %). The
analysis of clinical and anthropometric factors indicates the
homogeneity of the experimental groups.

Patients were offered the following protocols for ovula-
tion stimulation (Table 5). When evaluating the results of
superovulation induction, it was found that the duration
of stimulation in group 1 was probably lower in relation to
group 2 (6.88 %) and 3 (5.88 %), which indicates the effect
of pregravid preparation with inositol and vitamin D, on
the degree of follicle maturation (Table 5). The reduction
in duration of stimulation in group | is probably due to the
effect of pre-pregnancy training on the faster response to
follicle-stimulating hormone stimulation. The reduction in
duration of stimulation in group 1 is probably due to the effect
of pregravid preparation on the faster response to follicle-
stimulating hormone stimulation.

The total dose of gonadotropins in patients of the
experimental groups was small, but the lowest doses were
prescribed to women with PCOS, who underwent pregravid
preparation with inositol and vitamin D, (Table 5).

It was found that in women with infertility associated with
PCOS as aresult of COS for a short protocol after pregravid
preparation, the average number of follicles = 18 mm and
endometrial thickness in the experimental groups probably
did not differ. On the day of the ovulation trigger, a significantly
lower concentration of estradiol was found in group 1, relative
to the data of groups 2 (1.14 times) and 3 (1.20 times). The

Table 3. Distribution of patients depending on body mass index

Group 1 (n=63) modified COS
Obesity degree (WHO classification) i regi)men Group 2 (n=48) Group 3 (n=46)
n % n % n %

Normal body weight (BMI 20.0-24.9 16 25.40 19 39.58 18 39.13
kg/m?)

Overweight (BMI 25.0-29.9 kg/m?) 18 28.57 12 25.00 10 21.74
Obesity 14 22.22 7 14.58 8 17.39
Degree 1 (BMI 30.0-34.9 kg/m?)
Obesity 10 15.87 6 12.50 7 15.22
Degree 2 (BMI 35.0-39.9 kg/m?)
Obesity 5 7.94 4 8.33 3 6.52
Degree 3 (BMI >40 kg/m?)

Table 4. Dividing of patients by type of fat distribution

Type of fat distribution Group 1 (n=63) modified COS regimen Group 2 (n=48) Group 3 (n=46)
n % n % n %
Female 35 55.56 31 64.58 33 71.74
Android 23 36.51 13 27.08 10 21.74
Gynoid 5 7.94 4 8.33 3 6.23
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Table 5. Protocols of controlled ovarian stimulation in patients with polycystic ovary syndrome, n=157

Indication Group 1 (n:63_) modified COS Group 2 (n=48) Group 3 (n=46)
regimen

corifollitropin alfa Elonva 150 IU 150 IV 150 IU
patient weight =60 kg 100 IU 100 IU 100 IU
patient weight <60 kg
The average additional dose of 675+85.2 |U 750+90.8 IU 760+105.5 IU
recombinant gonadotropin (rFSH)
Puregon MO from day 8
GnRH antagonist 0.25 mg Orgalutran 0.25mg 0.25 mg 0.25 mg
GnRH agonist 0.2 mg/ml Diphereline 0.2 mg/ml 0.2 mg/ml 0.2 mg/ml
GnRH agonist 0.2 mg/ml Diphereline 0.1 mg/ml - -
after 12 hours 0.1 mg/ml
Stimulation duration 10.15+0.18*# 10.90+0.20 10.75+0.24

Notes. 1. * — probable difference between groups 1 and 3 (p>0.05);

2. # — probable difference between groups 1 and 2 (p>0.05).

concentration of progesterone in the serum was statistically
lower in group 1 relative to the data of groups 2 (1.50 times)
and 3 (1.75 times) (Table 6).

During aspiration, the number of oocytes obtained did not
differ significantly in the experimental groups with respect to
control. The percentage of GV oocytes in group 1 was 6.8 %,
in group 2 — 13.9 %, in group 3 — 14.9 %; the percentage
of immature MI oocytes was 10.1 %, 16.1 % and 17.3 %,
respectively, and the percentage of mature MI Il oocytes
was 83.1 %, 70.0 % and 68.0 %, respectively. Thus, in the
experimental group 1, where the introduction of the ovula-
tion trigger was modified in the own way, there were found
significantly fewer immature (GV and MI) oocytes, while the
average number of mature eggs significantly exceeded the

data of group 2 (1.22 times) and group 3 (1.30 times). The
number of blastocysts in women with infertility associated
with PCOS in group 1 was probably higher compared with
the results obtained in groups 2 (16.26 %) and 3 (20.12 %).
It should be noted that the analysis of indicators that
characterize the oocytes obtained and embryos in patients
of group 2 did not show significant differences with respect
to the values of group 3 (Table 7). The results of the
effectiveness of the use of vitamin complex with inositol
and vitamin D, in pregravid preparation and gonadotropin-
releasing hormone antagonists and GnRH agonist trigger
Diphereline at a dose of 0.2 mg/ml + 0.1 mg/ml after 12
hours in the COS protocol, can be explained primarily by
the action of inositol derivatives involved in the formation of

Table 6. Characteristics of folliculogenesis on the day of ovulation trigger (Mean*SD)

Parameters Qroup 1 . Group 2 Group 3
(n=63) modified COS regimen (n=48) (n=46)
The number of follicles with a diameter 31.19+6.90 31.45x7.20 32.19+7.80
of 218 mm
Endometrial thickness (mm) 10.4+1.60 9.80+1.80 10.70£1.20
Progesterone levels (ng/ml) 0.80+0.22* 1.20+0.18 1.40+0.24
Estradiol values (pg/ml) 1820+£61.25*" 2070+64.45 2190.00+54.15

Note. * — the probable difference between groups 1 and 3 (p> 0.05);
~ — the probable difference between groups 1 and 2 (p> 0.05)

Table 7. Feature of the oocytes and embryos obtained in comparison groups in women with infertility associated with

PCOS (Mean * SD)

Group 2 Il rpyna
Indicators mo dﬁ?gg%ég‘:g;%en (n=48) sta_ncFi)ard COs (nfze)
regimen control
The average number of oocytes obtained 21.35+6.5 20.85+7.1 20.15+7.4
*;
The average number of GV oocytes 1'4(%%3 301) # %19;8 '02()) :()’lgig 'Oi)())
The average number of immature M | oocytes 2.15+0.36*# 3.36+0.51 3.48+0.62
(10,1 %) (16.1 %) (17.3 %)
The average number of mature 17.75+1.19%# 14.59+1.24 13.67+£1.36
M Il oocytes (83.1 %) (70.0 %) (68.0 %)
The number of blastocysts 6.15+0.35*# 5.29+0.24 5.12+0.15

Notes. 1. * — probable difference between groups 1 and 3 (p>0.05);

2. # — probable difference between experimental groups 1 and 2 (p>0.05).
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calcium-mediated signals from gonadotropin receptors that
activate cells at the time of fertilization [16]. Secondly, the use
of gonadotropin-releasing hormone agonist as an ovulation
trigger is more physiological during oocyte maturation — it
initiates the release of luteinizing hormone within 24 hours,
so we proposed the use of additional trigger at a dose of
0.1 mg/ml, which we consider more optimal for this category
of patients.

In the patients we examined in group 1 mild OHSS was
detected in 1 (1.6 %) patient, in group 2 — 3 (6.3 %), and in
control group 3 — 2 (4.3 %) patients. According to scientists,
against the background of the use of inositol the concentra-
tion of estradiol on the day of ovulation trigger decreases,
which reduces the risk of developing OHSS [17]. This is also
confirmed by the results of our study. Patients did not require
hospital admission, were treated on an outpatient basis. To
date, the replacement of the ovulation trigger by a GnRH
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