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The condition of hormonal homeostasis in the first
trimester of pregnancy after the application
of assisted reproductive technologies
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Bogomolets National Medical University, Kiev

The article represents results of a prospective examination of pregnant women whose anamnesis was complicated by infertility and were
treated by the means of assistant reproductive technologies application.

The objective: to study features of hormonal homeostasis in pregnant women after ART application in the dynamics of I trimester of
pregnancy in order to improve the tactics of antenatal surveillance and prevention of obstetric and perinatal complications.

Materials and methods. To achieve this aim in the dynamics of prospective study, 299 pregnant women were comprehensively examined,
were divided into two groups. The main group included 249 women whose pregnancy occurred as a result of ART application. The control
group consisted of 50 pregnant women with spontaneous onset of pregnancy and its physiological course, which became registered at the
antenatal clinic in 6-8 weeks of pregnancy.

Basic clinical and laboratory studies, which included a general analysis of blood and urine were conducted to all pregnant women of the
examined groups. The concentration of B-HG, placental hormones (progesterone and estradiol), pituitary gland (prolactin) and adrenal
glands (cortisol (K)), which more reflect the dynamic development of pregnancy and affect its course and intrauterine fetal condition were
determined in blood plasma of women after treated infertility.

Results. The determination of the main hormones that provide implantation and further progression of pregnancy in women of the main
group after the use of therapeutic cycles of ART indicates the need for their dynamic monitoring during the first trimester of pregnancy.
Detecting an insufficient levels of sex hormones during the initial examination, we considered it appropriate to refer the pregnant woman
to the risk group for the development of pregnancy complications with hormonal parameters, and assessed their insufficiency as a risk
factor for the threat of miscarriage, which from our point of view requires a complex correction to prevent clinical manifestations of the
threatening abortion. One of the main factors of possible adverse course of pregnancy after art is insufficient level of B-HG at the stage of
establishing the fact of pregnancy and during the first trimester. Our research found that in significant majority of cases, pregnancy after
ART application over tubal-peritoneal, and endocrine types of infertility takes place in progesterone failure that causes the occurrence
of violations of the processes of implantation and development of the ovum and clinically evident miscarriage since I trimeter pregnancy.
Conclusions. The revealed deviations in the concentration of stress-associated hormones cortisol and prolactin with a high probability may indicate an
increased stress load, which in pregnant women after the application of ART therapeutic cycles manifests already from the beginning of pregnancy.
We consider it appropriate to continue the dynamic examination of these indicators during pregnancy and to continue further in-depth
examination of pregnant women after the ART application.
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CTaH ropmoHanbHOro romeocTtasy y | TpumecTpi BariTHOCTI NicNif 3aCTOCYBaHHA JOMNOMDKHUX
penpoayKTUBHUX TEXHOJIOrIN
B.O. BeHiok, JI.M. Buriecbka, I.B. MaiigaHHuk, B.®. OneLwuko

VY crarti HaBezieHi pe3ysbTaTH MPOCIEKTHBHOTO OOCTEKEHHS JKIHOK 3 OOTSKEeHMM OGE3IUTiHICTIO aHAMHE30M, BATiTHICTh y sIKMX HAcTaga y
pesyJibTaTi 3aCTOCYBaHHS JIOTIOMIZKHUX PenpoyKTUBHUX TexHosoriit (IPT).

Mema docnidncenns: BuBueHus y quHamili [ TpuMecTpa recraitii 0co6IMBOCTe TOPMOHAIBHOTO TOMEOCTA3y Y BariTHUX THCJIS 3aCTOCYBAHHS
JIPT ju1s1 BLOCKOHAJIEHHST TAKTUKY aHTEHATAILHOTO CIIOCTEPEXKEeHHsT Ta MPO(MITAKTHKY aKyNIePChKUX i IepHHATAIbHUX YCKIIAJHEHb.
Mamepianuma memoou. [17ist JOCATHEHHS MOCTABIEHOT METH Y IMHAMIII IPOCIEKTUBHOTO CIIOCTEPEKEHHST KOMILIEKCHO 00cTeKeH0 299 BariTHIX,
SIKUX PO3IOIJIEHO HACTYITHUM YMHOM: JI0 OCHOBHOT II€PIIOT Ipynu yBiiiuuin 94 xiHku 3 TpyGHO-11epuTOHeIbHUM (GaKTOPOM GE3ILIIHOCTI; APYTY
OCHOBHY TpyIy chopmyBasn 3 87 KiHOK 3 eHIOKPUHHUM (GakTOPOM Ge3ILIIIHOCTI; 10 TPEThOI OCHOBHOI IPYIIN BKJIHOYEHO 68 KiHOK, 6e31TiAHICTh
SKUX 3yMOBJIEHA 40J0BiunM daxtopoM. /lo KoHTposbHOI rpynu yBilmm 50 jKiHOK 31 CIIOHTAHHIM HACTAHHSIM BariTHOCTI Ta ii disiosorivnum
nepebirom, 1o craBaau Ha 00JIK 111010 BariTHOCTI y TepMiHu 6—8 Thik.

B ob6cTexennx BariTHUX POBO/IIIN 3arajbHOIPUUHATI KIiHIKO-TaG0PaTOPHI OC/IIIPKEHHS], SIKi BKJIIOYAIM 3arajlbHUil aHali3 KpoBi Ta ceui. Y
1a3Mi KPOBi JKiHOK /IOCITi/IPKYBaHIX IPYI BU3HAYAIN KOHIleHTpaliio 3-XI, mranenTapaux ropMoHiB (1IporecTepoH i ectpazion), rimodisa (mpo-
JIAKTUH) Ta HaJHUPKOBUX 347103 (KOPTH30J1), sIKi Haiibijblie BinoOpaKaTh JMHAMIYHUNA PO3BUTOK BAriTHOCTI i BILIMBAIOTH Ha ii 1epebir ta
BHYTPIlTHBOYTPOOHUI CTAH TLI0/1a.

Pesynvmamu. BuzHaueHHst OCHOBHUX FTOPMOHIB, sIKi 3a06€311e4yI0Th IMILIAHTALIIIO i T0/1a/IbI1ie TIPOrPECYBAaHHSI BATiTHOCTI Y JKiIHOK OCHOBHUX TPYII ITCJIst
BUKOPHUCTAHHS JiKyBagbHuX 1k JIPT, cBimunth mpo HeoOXiAHICTh iXHBOrO IMHAMIYHOTO MOHITOPUHTY HPOTsAroM I TpuMectpa BaritHoCTi. Y pasi
BUSIBJICHHSI HEJIOCTATHIX PIBHIB CTATEBUX FOPMOHIB I1i/[ Yac TIEPBUHHOTO OOCTEKEHHS BBAyKAJIU 32 JIOIJIbHE Bi[HECTH BAariTHY /10 TPYIIU PUSKKY MO0
PO3BHUTKY YCKJIA[HEHD BariTHOCT] 32 TOPMOHAIBHIIME TTapaMeTPaMH i OIiHIOBAJIN IXHIO HE[OCTATHICTB SIK (DAaKTOP PUSHKY 3arpO3H HEBUHONTYBaHHL. 1le
noTpebyBaIo KOMILIEKCHOT KOPEKILiT 3a/11s1 TIOTEPe/KEHHs! KITHIYHUX [TPOSIBIB 3arpO3H repepuBaHHs BaritHOCTI. OIHUM 3 OCHOBHUX YMHHUKIB MOKJIN-
BOTO HECTIPHUATAMBOTO niepebiry BaritHocTi micist sacrocysannst [IPT e nenocrariii pisers B-X I Ha erarti BeraHoBJICHHsT (hakTy HAsIBHOCTI BAriTHOCTI Ta
npotsirom I tpumectpa. JIocipkeH s BUSIBUIIM, 10 Y JI0CTOBIPHIlT GLIbIIOCTI BUTIA/KIB BariTHICTH y sKiHOK tricsist Bukopucrants J[PT 3 npusosy Tpy6-
HO-TIEPUTOHEATILHOTO Ta eHI0OKPUHHOTO THITIB Ge3ITiIHOCTI Tiepebirac B yMOBaX MPOrecTepOHOBOT He0CTAaTHOCTI. [1e 3yMOBITIOE TIOPYIIEHHS TIPOTECiB
iMIIAHTAILil Ta PO3BUTKY IIi/IHOTO i1l i KITHIYHO ITPOSIBISETHCS HEBUHOILYBAHHSM BariTHOCTI, lIOYMHar04u Bke 3 [ Tpumectpa.

3axmouenns. Bussieni BifIXIIEHHS Y KOHIIEHTpAIil cTpec-acoIifioBaHNX TOPMOHIB KOPTH30JLY Ta TIPOJIAKTUHY 3 BEJIIKOIO JI0JIEI0 BiPOTiZHOCTI MOKe
CBI/IYMTH TIPO Mi/IBUIIIEHY CTPECOBY 3aBAHTAKEHICTD, SIKA Y BAriTHUX TTiC/Is1 3aCTOCYBaHHs JliKyBasibHuX 1MK/IiB [IPT Manidecrye Bike Bz moyatky recrartii.
Came TOMY € JIOIIJIBHUM TIPOJIOBKUTH JINHAMIYHE JOCTI/UKEHHsT TIMX TIOKA3HUKIB TIPOTATOM BaTiTHOCTI Ta MOAAJIbINe NOTIOIeHe 00CTEeREHHsI
BariTHUX nicss 3actocyBanns [[PT 3a iHmmmu napamerpamu.

Knrouoei croea: sazimuicmo, 6eannionicms, 00nomixcHi penpo@yxmueui MeXHON02ii, KOPMU30JL, NPOJIAKMUH.
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CocTosiHMe ropMoOHaNibHOro romeocTtasa B | TpumecTpe 6epeMeHHOCTU Nocjie NPUMEHEHUS
BCMOMOraTesibHbIX PernpoAyKTUBHbIX TEXHOJIOMUIA
B.A. BeHiok, J1.H. Beirosckas, U.B. MaiigaHHuk, B.®. OneLwko

B crarbe npuBeeHbl Pe3y IbTaThl TIPOCTIEKTHBHOTO 0OCAEA0BAHS JKEHIIIMH ¢ OTATOMEHHBIM GECIIONNEeM aHAMHE30M, 6EPEMEHHOCTD Y KOTOPBIX
HACTYIUJIA B pe3yJibTaTe IIPUMEHEHUS BCIIOMOTaTeIbHbIX PENPOAYKTUBHBIX TexHosoruii (BPT).

Ienv uccaedosanus: n3ydenue B iuHamMuke [ TprMecTpa rectarin oco6eHHOCTel FOPMOHAIBHOTO TOMEOCTa3a y 6epeMEHHBIX [OCJIe TIPUMEHEHTIST
BPT ist cOBEpIICHCTBOBAHYS TAKTHKY AHTEHATATLHOTO HAOJOACHNST U IPODUIAKTUKHI aKyIEPCKUX 1 EPUHATAIBHBIX OCJIOKHEHHI.
Mamepuanvt u memodwt. [17ist OCTIKEHNSI TIOCTABJIEHHOI 1IeJIN B IMHAMIKE [IPOCIIEKTHBHOTO HAOMIOAEHIS KOMILIEKCHO obciteoBato 299 Ge-
PEMEHHBIX, KOTOPBIX PACTIPEIEIIUIHN CICAYIONIMM 00Pa3oM: B OCHOBHYIO EPBYIO IPYIITY BOILIN 94 )KeHIMHbL ¢ TPyOHO-TIEPUTOHEATbHBIM (HhaKkTO-
POM GecIIoNIsT; BTOPYIO OCHOBHYIO TPYIITY ¢(hOPMUPOBAIN U3 87 JKEHIIUH ¢ 9HAOKPUHHBIM (haKTOPOM GECIIONNST; B TPETHIO OCHOBHYIO TPYIIITY
BKJIIOYEHbI 68 JKeHIIIH, GECTIIOfNE KOTOPBIX 00y CIOBIEHO MYKCKIM (hakTopoM. B korTposibHyIo rpyiy Bonuii 50 6epeMeHHBIX CO CIOHTAHHBIM
HAcTyIieHreM GepeMeHHOCTH U ee (PU3HOTOTHYECKUM TeYeHHEM, YTO CTAaHOBHJIMCH Ha yUeT 10 GepeMeHHOCTH B CpOKU 6—8 Hell.

V o6cseroBaHHbIX GepeMEHHBIX TIPOBOANIN OOIIEIPHHSITHIE KINHUKO-Tab0PaTOPHbIe HCCJIEA0BAHMsT, KOTOPbIE BKIIOYAIN OOl aHAIN3 KPOBU
¥ Moun. B nrazme KpoBM JKEHIIMH MCCIIeyeMBIX TPYIIN OIpeiessyin KonlenTparmio B3-XI, nianentapHbIX TOPDMOHOB (TIPOTeCTePOH U 9CTPa/IH-
our), runousza (MPOJAKTIH) U HAOYETHUKOB (KOPTHU30.T), KOTOPbIE HOJIbIIE OTPAKAIOT JUHAMUYHOE PAa3BUTHE GEPEMEHHOCTH U BJIHSIOT Ha ee
TeYyeHne U BHYTPHYTPOOHOE COCTOSHMUE TIOJIA.

Pezynvmamoi. Otpejiesienivie OCHOBHBIX TOPMOHOB, KOTOPbIE 00ECIIEUNBAIOT UMILIAHTAIINIO ¥ JaJIbHENIIIee IPOrPecCHpoBanie OepeMEHHOCTH Y
SKEHIIIH OCHOBHBIX IPYIIIT ITOCJIE HCIIOJIb30BaH s JieueOHbIX 11ka0B BPT, cBUIeTeIbCTBYET 0 HEOOXOANMOCTH UX IMHAMUYECKOTO MOHUTOPHHTA B
teuenue [ tpumectpa GepemernocTy. I1pu BBISIBICHUN HEOCTATOUHBIX YPOBHEH ITOJIOBBIX TOPMOHOB IIPU EPBHYHOM 00CJIEI0BAHIN CUUTAIIH I1e-
JIECOOOPA3HBIM OTHOCHTD GEPEMEHHYIO K TPYIIIE PUCKA 110 PA3BUTHIO OCJIOKHEHNIT GePEMEHHOCTH ¢ TOPMOHAIBHBIMI TAPAMETPAMH 1 OIEHHBAJIN
UX HE/[OCTATOYHOCTD KaK (DAKTOP PHCKA yrPO3bl HEBBIHAIIMBAHUSL. DTO HYK/IAJIOCh B KOMILIEKCHOI KOPPEKIINH JIST TPELYIIPEsKICHIS KIMHIYe-
CKUX TIPOSIBJIEHNUIT yIPO3bI IpepbiBanst 6epeMenHocTH. OHUM 13 OCHOBHBIX (DaKTOPOB BO3MOJKHOTO HEGJIATOIPUSATHONO TeYEHNUSI OePEMEHHOCTH
nocse npumenenus BPT saisgercs HepoctaTounbiii yposenb 3-XI Ha atarne ycraHoBieHus (hakTa Hajinuns 6epeMeHHOCTH U B TedeHue | Tprme-
crpa. VceenoBanust 0GHAPYKIJIN, YTO B IOCTOBEPHOM OOJIBIIMHCTBE CJIyYaeB GePeMEHHOCTD Y JKEHIINH mocJe ucnoab3osanus BPT no noBoxy
TPYGHO-TIEPUTOHEATBHOTO ¥ OHAOKPUHHOTO THIIOB GECIIONHST IPOTEKAECT B YCJIOBUSX IIPOTECTEPOHOBOIN HEOCTATOYHOCTH. DTO 0O0YCIOBINBAET
HapyIIeHKe [POIECCOB UMIUIAHTAIINK 1 PA3BUTHSI IIJIOIHOTO SIHIA U KIMHIYECKN [IPOSIBIISETCs HeBbIHAIIMBAHNEM OePEMEHHOCTH, HAYnHasT yIKe
¢ I tpumectpa.

3axarouenue. BoisiBIeHHbIE OTKIOHEHNSI B KOHIIEHTPAIIMI CTPECC-aCCOIMIPOBAHHBIX TOPMOHOB KOPTH30J1a 1 MPOJIAKTHHA ¢ GOJIBIIOL 0J1eit Be-
POSITHOCTH MOJKET CBU/ICTEILCTBOBATD O TIOBBIIICHHOI CTPECCOBOII HArPY3Ke, KOTOPast y OePEeMEHHBIX TI0CJIe IPUMEHEHNS JTedeOHbIX K08 BPT
MaHI(ECTUPYeT yKe OT HayasIa recTalu.

VIMEHHO M03TOMY 11e71ecO00PA3HO TIPOAOIKUTD ITMHAMUYECKOE MCCIIEI0BAHUE ITUX MTOKa3aTe/Iel B TedeHne GepeMeHHOCTH U MPOJIOJIKUTD Jalb-

Heiinee yraybiennoe obeseosanne GepeMeHHbIX mocsie npumenerns BPT o apyrum mapamerpam.
Kmouesvte cnosa: 6epemeniocmn, becniodue, 6cnomozamenviuie penpooyKmusole mexHoI02UU, KOPMU3o.L, npoiaKmuil.

Prior to pregnancy, endocrine disorders can cause gestational
complications in women whose pregnancy occurred after the
application of assisted reproductive technologies (ART). The
development of hormonal disorders, especially in the early stages
of gestation, can be the result of hyperandrogeny, luteal-phase
defect, ovarian hyperstimulation and have a further affect on the
course of pregnancy and fetoplacental complex condition [1, 2, 7].

The most common changes deal the concentration of
progesterone, estrogen, androgen, B-HG and placental hormones.
In physiological pregnancy, the main role in the regulation of its
normal development belongs to the chorion and trophoblast,
which produce B-HG, which, in turn, determines the level
of steroid synthesis by the corpus luteum of pregnancy and
contributes to the adaptation reactions of the mother’s body to the
gestational process. One of the leading points which characterize
the effectiveness of therapeutic cycles of ART is the determination
of the B-HG level in the blood serum of a woman on 14—16 days
after fertilization. The quantitative value of B-HG is an important
prognostic factor for the further course of pregnancy and the
development of possible complications. The dynamics of the
average B-HG level in pregnant women after the ART application
differs from that in a case of physiological pregnancy and has
individual fluctuations which are associated with previous ovarian
stimulation in assisted reproductive technology programs. The
level of B-HG, which characterizes the condition of trophoblast,
can indicate its functional decrease. And at the same time B-HG
can be the first prognostic factor for determining the possibility of
biochemical, ectopic and normal uterine pregnancy as well as be a
marker of increased risk of complications [3].

The objective: to study features of hormonal homeostasis
in pregnant women after ART application in the dynamics
of T trimester of pregnancy in order to improve the tactics of
antenatal surveillance and prevention of obstetric and perinatal
complications.
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MATERIALS AND METHODS

To achieve this aim in the dynamics of prospective study, 299
pregnant women were comprehensively examined, were divided
into two groups. The main group included 249 women whose
pregnancy occurred as a result of ART application. The control
group consisted of 50 pregnant women with spontaneous onset of
pregnancy and its physiological course, which became registered
at the antenatal clinic in 6—8 weeks of pregnancy.

The main group of women whose pregnancy occurred as
a result of ART application was divided into three groups,
depending on the factor that caused infertility. The T group
included 94 women with tubal-peritoneal factor of infertility,
the II group was formed by 87 women with endocrine factor of
infertility, and the IIT group included 68 women whose infertility
was caused by the male factor. According to age, marital and
social status and place of residence pregnant women of the study
groups were representative, which allowed us further to judge the
differences which were caused by etiological factors of infertility.

Basic clinical and laboratory studies, which included a
general analysis of blood and urine were conducted to all pregnant
women of the examined groups. The concentration of B-HG,
placental hormones (progesterone and estradiol), pituitary gland
(prolactin) and adrenal glands (cortisol (K)), which more reflect
the dynamic development of pregnancy and affect its course and
intrauterine fetal condition were determined in blood plasma of
women after treated infertility.

THE RESULTS OF THE RESEARCH
AND THEIR DISCUSSION
Taking into account the fact that the women of the examined
groups were under dynamic observation starting from the
treatment cycles of ART, we analyzed the quantitative levels of
B-CG in 21 days after fertilization and during the first 12 weeks
of pregnancy (table 1).
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Table 1

The average level of 3-HG in blood serum of studied women, mMo/ml (Mxm)
The value of the indicator in the surveyed groups, n
The main Group, n=249

Term of gestation
(weeks)

The control group,

11 grou 11l grou
neg7 by ns0
3-4 91,216,4 99,4+8,3 119,479 126,3+9,4
5-6 147,6£9,2 * 151,4+11,3* 184,5+8,1 191,9+11,7
7-8 162,2+8,7 * 169,3+7,9 * 199,7+11,3 214,2+14,1
9-10 100,2+5,4 104,3+6,4 121,3+£10,1 131,1+10,8
11-12 66,6+4,4 71,7+6,2 81,116,8 86,317,5
Note: * — statistically significant differences compared to the control group (p<0,05).
Analysis of the B-HG level demonstrates insufficient 250
production of this hormone in pregnant women of group I and
1T group beginning from the 3—4 weeks of pregnancy. A similar 214,2 _E_ :IQVOUP
trend continued throughout the whole I trimester. Significant 200 191,9 09,7 - IIIQJ::upp

differences in the level of B-HG were revealed in 5-6 and 7-8
weeks — gestational period of the placenta formation beginning:
group I — 147,6%9,2, group II — 151,4+11,3, control group
— 191,9+11,7 (p<0,05) and group I — 162,2+8,7, group II —
169,3+7,9, control group — 214,2%14,1 (p<0,05), respectively,
which coincides with the occurrence of threatened abortion and
the appearance of early gestosis signs in this pregnant women.

The most favorable and physiological was the dynamics of
B-HG in pregnant women of the IIT and control groups. Having
no significant differences, the dynamics of B-HG in III group
pregnant women was maximally close to the dynamics of the
control group women and, accordingly, the physiological norm
(fig. 1).

It should be noted that with the further progression of
pregnancy in pregnant women of II group, the content of this
hormone grew more intensively in comparison with pregnant
women and the T group being within the minimum permissible
norm. The dynamics of the B-HG level in pregnant women of the
TIT and control group did not differ much, which from our point
of view may be due to a favorable extragenital and gynecological
background.

One of the features of antenatal observation of pregnant
women after ART application is the early progesterone support,
which is aimed to neutralize the effects of estrogen-progesterone
imbalance arising from the use of high doses of estrogens,
gonadotropin-releasing hormone agonists and human menopausal
gonadotropins in order to stimulate the superovulation.
Hyperestrogenism in patients with endocrine infertility is one
of the reasons of ovarian hyperstimulation syndrome (OHS),
which is now considered as an ART program complication [4, 6].
Therefore, one of the most important aspects contributing to the
reduction of reproductive losses after pregnancy which occurred
as a result of ART application is the appointment of hormonal
therapy support in the luteal phase of the induced cycle and in

== Control group

150

100

50 11-12

weeks

3-4
weeks

5-6
weeks

7-8
weeks

9-10
weeks

Fig. 1. Dynamics of the 3-HG level in pregnant women after ART

the early terms of pregnancy. In this regard, the literature widely
discusses the issues which is related to the appropriateness and
timing of hormonal therapy beginning [7, 8].

Leading researchers note the expediency of large
progesterone doses prescription due to insufficient corpus
luteum functioning or in a case of multiple corpus luteum (as
a result of puncture of a large number of follicles) and relative
hyperestrogenemia in therapeutic cycles of ART. Others suggest
limiting the appointment of drugs after the end of the luteal
phase of the induced cycle, through the negative impact of high
progesterone concentrations on the reproductive system of the
fetus, in particular the occurrence of hypospadias. However, to
date, there is no single point of view on the problem of diagnosis
and correction of progesterone deficiency in pregnant women
after the ART application [7, 8, 10].

In this regard, we analyzed the features of the hormonal
parameters dynamics that ensure the course of the first trimester
of induced pregnancies, and also tried to systematize these data to
determine the risk group for pregnancy complications for changes
in hormonal parameters that require appropriate and timely

Table 2

The average level of progesterone in | trimester in blood serum of studied women, nmol/l (Mxm)

The value of the indicator in the surveyed groups, n

Term of gestation

(weeks)

The main Group, n=249

The control group,

1l group, 11l group, o
e aboy n=s0
3-4 88,4+6,5 * 76,1+4,3* 119,1+£8,4° 121,8+10,4
5-6 111,2+8,4 * 94,3+59 * 142,7+11,9° 153,7+12,1
7-8 139,8+10,3 * 117,6+£8,7 * 159,3+10,6 ° 176,6+15,7
9-10 167,6+11,8 * 149,7+10,2 * 179,4x11,5° 191,8+10,5
11-12 188,7+13,9 * 166,8+13,5 * 194,6+16,3° 210,4+18,1

Note: * — statistically significant differences compared to the control group (p<0,05);
° — statistically significant differences between I, Il and Ill group.

28

3A0POBBE JKEHIIMHDBI Ne9 (145),/2019
ISSN 1992-5921



B NMOMOWb NMPAKTUYHECKOMY BPAYY

The average level of estradiol in | trimester in blood serum of studied women, nmol/l (Mm)

Table 3

The value of the indicator in the surveyed groups, n

Term of gestation
(weeks)

The main Group, n=249

The control group,

e e
3-4 9,3+0,47 * 10,8+0,55 * 9,7+0,61 * 5,4+0,33
5-6 9,0+0,31* 10,1+0,34 * 9,4+0,58 * 6,5+0,41
7-8 8,4+0,61 9,1+0,27 * 8,6+0,34 7,3%0,56
9-10 8,1+0,23 8,4+0,43 8,0%0,42 8,8+0,61
11-12 8,4+0,33 8,9+0,61 8,8+0,51 9,6+0,43
Note: * — statistically significant differences compared to the control group (p<0,05).
Table 4

Progesterone/estradiol ration in I trimester in blood serum of studied women, Mxm

The value of the indicator in the surveyed groups, n

Term of gestation
(weeks)

The main Group, n=249

The control group,

Il group, Il group, ~
n=87 n=68 ns0

3-4 10,9+2,1 * 9,5£1,8* 17,4+3,2 20,4+2,3

5-6 13,6+1,3 * 12,1£2,3 * 19,1+2,5 22,124

7-8 14,4+2,6 * 13,9+2,2 * 18,6+2,3 21,6+2,7

9-10 16,5+2,2 16,9+3,1 18,7+2,4 21,1+1,9

11-12 18,3+2,3 17,8+1,6 19,8+2,3 22,9+2,7
Note: * — statistically significant differences compared to the control group (p<0,05);
° — statistically significant differences between I, Il and Ill group.
correction. To exclude or establish the fact of the progesterone 250
deficiency presence, we examined the level of progesterone —#— I group
concentration in blood plasma in women of the study groups. The O ligroup
concentration of progesterone (P) during the first trimester of +. Il group 210,4
pregnancy is represented on the table 2. 200 - Control group 194,6
Determination of the average level of progesterone in 188.7
the blood serum of pregnant women of the main and control o ’
groups shows significant differences. Starting from 3—-4 weeks 166,8
of pregnancy, despite the basic progesterone support due to the 150 -
ART program, the average level of progesterone in the blood 121,
serum of I and IT groups of pregnant women significantly differed
from the control group one (I group — 88,4+6,5; II group — 100 ;;9 1
76,1+4,3; control group — 121,8+10,4; p<0,05) and III group of 2 04.3
pregnant women (I group — 88,4+6,5; 1T group — 76,1+4,3; 111 O ’
group -119,1+8 4; p<0,05). 76,1
Analysis of progesterone growth dynamics (Fig. 2) during the 50 L L L L J

first trimester in pregnant women of the main and control groups 3_? - 5_? - 7_8| - 9_1|0= 1 1_1.i

shows a slow increase in this indicator within the minimum
physiological norm in pregnant women of I and IT group.

Since the beginning of pregnancy, insufficient progesterone
levels have been observed in pregnant women of IT group —
with endocrine type of infertility. The revealed regularities are
confirmed by the data obtained from the analysis of gynecological
anamnesis of examined pregnant women. Thus, menstrual
irregularities were observed in 21 cases (38,9%), and polycystic
ovaries — in 26 cases (48,1%) with pregnant women of the second
group, who noted the presence of gynecological diseases in the
history — 54 cases.

According to the literature, ULF is registered in every
second woman with infertility and habitual miscarriage in the
history [1, 9]. Insufficient synthesis of progesterone, as a result
of insufficiency of the luteal phase of the menstrual cycle, leads to
defective secretory transformation of the endometrium, changes
in the function of the fallopian tubes, violation of implantation
of a fertilized egg, which is clinically manifested by spontaneous
termination of pregnancy in the first trimester. This fact can cause
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Fig. 2. Progesterone level dynamic in pregnant women after ART

the highest percentage of threatened abortions with bleeding in
the first trimester of pregnancy among pregnant women of II
group (II group — 62,9%, I group — 43,9%, III group — 28,6%,
control group — 12,5%; p<0,05).

There is no doubt the importance, especially in the luteal
phase of the ovarian-menstrual cycle and in the early stages of
gestational period, of the concentration of estradiol in blood
plasma. Insufficient estrogen production leads to impaired chorion
development and decreased chorionic gonadotropin, which in turn
contributes to the progression of chorionic tissue defect. Data on
the dynamics of changes in estradiol (E) during the first trimester
in women of the examined groups is represented in table. 3.

The level of estradiol in the early stages of gestation in I, 1T
and TIT groups of pregnant women after ART application was
increased almost in 1,5-2 times compared with the control group.
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The average level of cortosol in | trimester in blood serum of studied women, ng/ml (M+m)

Table 5

The value of the indicator in the surveyed groups, n

Term of gestation
(weeks)

The main Group, n=249

The control group,

I group, Il group, 11l group, n=50
n=94 n=87 n=68
3-4 184,3+12,1 * 190,2+12,7 * 177,4+10,7 * 122,4+12,3
5-6 203,5£13,7 * 200,4+13,6 * 193,7£12,1 * 143,1£11,7
7-8 219,4+12,9* 223,0+14,7 * 208,2+13,1 * 161,2+12,1
9-10 231,4+11,2* 246,8+13,4* 228,3+11,4* 185,7+11,9
11-12 251,1£13,4 * 261,7+12,6 * 246,4+12,3 * 192,9+14,7
Note: * — statistically significant differences compared to the control group (p<0,05).
Table 6

The average level of prolactin in I trimester in blood serum of studied women, ng/ml (M+m)

The value of the indicator in the surveyed groups (n)

Term of gestation

The main Group (n = 249)

The control group,

(weeks) 1 group, Il group, 1l group, n=50
n=94 n=87 n=68
3-4 101,6+7,2* 121,2+5,7 * 111,4+6,4 * 64,4%6,1
5-6 147,2+8,4 * 143,4+6,2 * 138,2+5,3 * 71,852
7-8 166,3+6,9 * 169,5+6,7 * 161,7+8,7 * 84,3%+6,9
9-10 181,1£7,9* 189,1+7,2* 184,7+9,1 * 93,5+7,1
11-12 197,4+8,1 * 194,3+7,6 * 200,4+7,3 * 99,7+6,4

Note: * — statistically significant differences compared to the control group (p<0,05).

There was a significant difference in the average value of this
hormone in 3—4 weeks (I group — 9,3%0,47; I group — 10,8+0,55;
IIT group — 9,7%0,61; control group — 5,4%0,33; p<0,05) and 5-6
weeks of pregnancy (I group —9,0+0,31; IT group — 10,1£0,34; I11
group — 9,4+0,58; control group — 6,5+0,41; p<0,05).

Starting from 7-8 weeks of gestation, the average value of
estradiol in the main group was close to the average value of
the control group, and from 9-10 weeks — the concentration of
estradiol corresponded to the control group indicators (I group —
8,1+0,23; 11 group — 8,4+0,43; I11 group — 8,0+0,42; control group
- 8,8+0,61; p>0,05). In the control group, the concentration of
estradiol corresponded to the physiological value, respectively,
up to a week of the gestational period.

Analyzing the progesterone/estradiol ratio (table 4) it
was revealed that at the initial stages of gestation, the average
coefficient of pregnant women of group I and I1 group significantly
differed from the indicators of IIT and control group.

However, starting from 9-10 weeks of gestation, the
progesterone/estrogen ratio of I and IT group of pregnant women
approached the value of IIT and control pregnant women.

In the ITT group of pregnant women after therapeutic cycles of
ART due to male factor of infertility, the content of progesterone
and estradiol during the entire follow-up period approached the
indicators of women with spontaneous pregnancy.

In some women of T and II group, we observed a reduced
content of estradiol and progesterone alone or in combination.
In 18 (19,1%) women of I group and in 22 (25,3%) women of 1T
group, reduced levels of E and P in the blood serum were revealed
during the primary hormonal examination at 3—4 weeks, which
characterized the insufficiency of the yellow bodies and the
placenta, which is formed as a result of the previous hyperestrogen
stimulation in the treatment cycle of ART.

In women with hormonal abnormalities, significantly low
(against the appropriate period, respectively) levels of E and P
were observed in 12 (12,8%) women of I group and 16 (18,4%)
women of I group. Low levels of only P were observed in 6 (6,4%)
women of I group and in 9 (10,3%) women of IT group, low levels
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of E —in 4 (4,3%) women of I group and in 6 (6,9%) women of 11
group. The percentage of women with deviations in the level of E
and P at the initial examination (3—4 weeks) in pregnant women
of both groups after ART was almost the same, which indicated
the similarity of the initial conditions of entry into pregnancy of
these women.

Considering pregnancy after therapeutic cycles of ART from
the stress load point of view on the body of the future mother,
we determined the level of stress hormones — cortisol (C) and
prolactin (P1) in the dynamics of I trimester of pregnancy [5, 9].

The results of cortisol determination in the examined groups
showed an increase in its concentration from the beginning of
gestation in pregnant women of I, IT and IIT group, while in the
control group women this indicator was significantly lower and
was at the level of physiological norm (table 5).

The physiological course of pregnancy is characterized by a
balance of C positive and negative effects. In the first trimester
of pregnancy, cortisol activates the production of HCG, shows a
suppressive effect on cellular and humoral immunity, stimulates
the growth and invasion of trophoblast. From another side it
limits the functioning of the cytokine-prostaglandin system,
inhibits the growth of the placenta and embryo due to the
activation of the inhibitor-1, as well as the induction of apoptosis
[10]. Therefore, to maintain homeostasis during pregnancy, it is
necessary to have an adequate production and concentration of
C. Given the fact that the concentration of C in the myometrium
increases by nine times with an increase in its concentration
in blood plasma by three times [9], most complications during
pregnancy are associated with a violation of this glucocorticoid
biosynthesis.

Indicators of Pl in the serum of pregnant women of the main
group in the first trimester were significantly increased compared
with the physiological norm and indicators of pregnant women of
the control group (table 6).

These patterns are consistent with the research of
T.F. Tatarchuk et al. (2016) [8] who revealed an inverse
correlation  between the levels of stress-implementing,
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gonadotropic and sex steroids, in particular in the prolactin/
progesterone ratio, was revealed. Therefore, it becomes obvious
the role in the pathogenesis of early termination of pregnancy,
develops against the background of increased biosynthesis of Pl,
progressive insufficiency of the corpus luteum with low secretory
activity. In this case, the content of progesterone in the blood
serum is reduced almost threefold and remains at a low level
throughout the luteal phase.

CONCLUSIONS

Thus, the determination of the main hormones that provide
implantation and further progression of pregnancy in women of
the main group after the use of ART therapeutic cycles indicates
the need of dynamic monitoring during the first trimester of
pregnancy. When detecting insufficient levels of sex hormones
during the initial examination, we considered it appropriate to
refer the pregnant woman to the risk group for the development of
pregnancy complications with hormonal parameters, and assessed
their insufficiency as a risk factor for the threat of miscarriage,

which from our point of view needs a complex of correction to
prevent clinical manifestations of the threat of abortion.

One of the main factors of possible adverse course of pregnancy
after ART application is insufficient level of B-HG at the stage of
establishing the fact of pregnancy and during the first trimester. Our
research found that in significant majority of cases, pregnancy after
ART application due to tubal-peritoneal, and endocrine types of
infertility takes place in progesterone failure that causes the occurrence
of violations of the processes of implantation and development of the
ovum and clinically evident miscarriage since I trimester of pregnancy.

The revealed deviations in the concentration of stress-
associated hormones such as cortisol and prolactin with a high
probability may indicate an increased of stress load, which
in pregnant women after the use of ART therapeutic cycles
manifests from the beginning of pregnancy.

Due to this we consider it appropriate to continue the
dynamic examination of these indicators during pregnancy and
to continue further in-depth examination of pregnant women
after the application of ART on other parameters.
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