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Cervical insufficiency (Cl) is one of the causes of preterm birth. The rate of Cl is higher in women after in vitro fertilization treatment
for infertility compared to the general population.

The aim. To assess the hormonal level in women with Cl and a history of anovulatory infertility in the second and third trimesters
of pregnancy in different management strategies for CI.

Materials and methods. 60 pregnant women with Cl who conceived through in vitro fertilization treatment for anovulatory infertility
were divided into two groups: in the | group (30 women), Cl was corrected only with cervical cerclage / pessary in the Il trimester
of pregnancy, in the Il group (30 persons), cervical cerclage / pessary was combined with vaginal progesterone 200 mg ones a
day until 34 full weeks of gestation. 30 pregnant women without Cl or infertility with the physiological course of pregnancy were
controls. The concentrations of estradiol, progesterone, placental lactogen, prolactin and cortisol were determined in the terms of
19-22 and 30-32 weeks of gestation in the maternal blood serum.

Results. In the patients with Cl at 19-22 gestational weeks, the estradiol and placental lactogen concentrations were slightly
lower in the | and Il groups than those in the control women, the level of progesterone was less in the | group by 13.44 %, in the Il
group —by 17.30 % (P < 0.05) compared to the controls; the levels of prolactin and cortisol in the I and Il groups were increased
significantly (P < 0.001). At 30-32 gestational weeks, the levels of estradiol (P < 0.05), progesterone (a decrease of 23.10 %,
P < 0.001) and placental lactogen (a decrease of 10.74 %, P < 0.05) were significantly less as compared to the physiological
ranges, while these parameters in the Il group patients were on the lower limit of normal. In the | group, the concentrations of
prolactin and cortisol were higher by 41.70 % (P < 0.001) and 27.36 % (P < 0.001), respectively, than the controls, in the I
group —only by 24.10 % (P < 0.05)and 13.70 % (P < 0.05), respectively.

Conclusions. In the women with cervical insufficiency after in vitro fertilization treatment for anovulatory infertility, the levels of
estradiol, progesterone and placental lactogen are not significantly different from physiological indices, but the prolactin and cortisol
concentrations are much higher. Adjunctive vaginal progesterone treatment to cervical cerclage/pessary in the third trimester of
pregnancy promotes the normalization of progesterone, estradiol and placental lactogen levels, the decrease in prolactin and
cortisol indices at 30-32 gestational weeks compared to the women with cervical cerclage/pessary alone.

OuiHIOBaHHA FOPMOHAALHOTO GOHY NpU PiSHUX METOAAX AiIKyBaHHA
icTmMiko-uepBiKaAbHOI HEAOCTATHOCTI B XXIHOK 3 aHOBYAATOPHUM 6e3nAipaAM
B aHaMHe3i

A. B. NaxapeHko, 0. M. MepxyAnuH

IcTmiko-LiepBikanbHa HegocTaTHicTb (ILH) — ogHa 3 npuunH nepepyacHux nonoris. Yactota IL|H Buwa B XiHOK nicns nikyBaHHS
6e3nninas 3a 4ONOMOrOK EKCTPaKopnopanbHOro 3ansligHEHHS MOPIBHAHO 3 MOKA3HUKOM Y nonynsuii 3aranom.

Meta po60oTu — OUHWNTK piBEHb TOPMOHIB Y XIHOK 3 ICTMIKO-LiepBikarnbHOW HEJOCTaTHICTIO 11 aHOBYNATOPHUM be3nnigasm B
aHamHesi y Apyromy Ta TpeTbOoMy TPUMECTpaX BariTHOCTi Npu PiHii TakTuui BegeHHs ILIH.

Marepianu Ta metoau. 60 BariTHUX i3 ILIH, B sikux BariTHiCTb HacTana nicns nikyBaHHsi aHOBYNSITOPHOro 6e3nninas 3a AONoMOorow
€KCTPpaKoprnopanbHOro 3anfigHeHHs), Noginunv Ha Agi rpynu: B | rpyni (30 nauieHTok) kopekLito ILIH BukoHany Tinbku HaknageHHsm
LiepBikanbHOro cepknsxa abo BCTaHOBMEHHAM akyLuepcbkoro necapis y Il Tpumectpi BaritHocTi; y Il rpyni (30 oci6), kpim Lepsi-
KanbHOro CEepKIsKa/aKkyLLepCbKOro necapisi, AOLATKOBO Npu3Hadany BariHanbHui nporectepoH no 200 Mr oguH pas Ha foby Lo
34 noBHux TvxHiB BariTHocTi. 30 BariTHUX 6e3 ILIH i 6e3nnigas 3 disionoriyHnm nepebirom BariTHOCTI BKIOUUIN B KOHTPOIbHY
rpyny. KoHueHTpalii ecTpagiony, nporecTepoHy, NaLeHTapHOro NTaKTOreHy, MPOnakTUHY Ta KopTuaony BuaHadanm B 19-22 i 30-32
TWXHI recTaulii B CpoBaTLLi KpoBi MaTepi.

Pesyniratu. Y 19-22 TwxHi BariTHOCTI B naujeHTis 3 ILIH koHUeHTpauii ectpagiony, nnaueHTapHoro naktorey B | i Il rpynax geLyo
HVDKYI, HIX Y XKIHOK KOHTPOMBHOI rpynK, piBeHb NporectepoHy Hkumi B | rpyni Ha 13,44 %, y Il rpyni —Ha 17,30 % (p < 0,05)
MOPIBHSIHO 3 KOHTPOIEM; KOHLIEHTpaLis nponakTuHy i koptuaony B | i Il rppynax ictotHo 36inblueHa (p < 0,001). Ha 30-32 TkHi
BariTHOCTi piBHi ecTpagiony (p < 0,05), nporectepoHy (3HmkeHHsi Ha 23,10 %, p < 0,001)i nnaueHTapHOrO NaKTOreHy (3HMKEH-
Hs Ha 10,74 %, p < 0,05) 3HauyLLO HWXYi NOPIBHSHO 3 (hisionoriyHMK napameTpamu, a B nauieHTis Il rpynu Li BenuinHm dynm
Ha HWKHBOMY PiBHI 3Ha4eHb HOpMW. Y | rpyni KOHLEeHTpaLi nponakTuHy Ta kopTusony Buwi Ha 41,70 % (p < 0,001)i27,36 %
(p < 0,001) BignosigHo woao Hopmu, Y Il rpyni — Tinbku Ha 24,10 % (p < 0,05)i13,70 % (p < 0,05).
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BucHOBKM. Y XiHOK 3 iCTMiKO-LiepBikanbHOI HELOCTATHICTIO MiCnst NikyBaHHs aHOBYNSTOPHOrO Be3nnifas LMsXoM eKCTpakopro-
panbHOro 3anmigHeHHs piBHI ecTpagiony, NPOrecTepoHy Ta niaLeHTapHOro NakToreHy iCTOTHO He BiAPi3HAKTLCS Bif (i3ionoriyHnX
MOKa3HWKIB, ane KOHLEHTpaLlii NponakTuHY 14 KOPTWU30MYy BIPOrigHO BULLi. [lofaTKoBe BUKOPUCTaHHS BariHanbHOrO NPOrecTepoHy Yy
Il TpmecTpi BariTHOCTI pa3oM i3 HaknagaHHAM LiepBiKanbHOrO CEPKIIsKy/aKyLIEPChKOro necapito Cnpusie Hopmarniaawii KinbkocTi
MpOreCTepoHy, ecTpagiony Ta NnaLleHTapHOro NaKTOreHy, 3MEHLLEHHIO MOKa3HUKIB NPONakTUHY 1 kopTusony B 30—32 TpkHi rectavii
MOPIBHSIHO 3 XiHKaMK, B SIKUX TiflbKW BCTAHOBINEHO LiepBikanbHUIA CepKshk/necapin.

OueHKa ropMoHaAbHOro GoHa NPU Pa3AUUHBIX METOAAX AeUeHUA UCTMUKO-LiePBUKAAbHOM Kntouesbie crosa:

UCTMUKO-
HEeAOCTaTOYHOCTH Y XXEHLUUH C aHOBYAATOPHbIM 6ecnnoauem B aHaMHe3e LepBIKansHas
H TATOYHOCTb,
A. B. NaxapeHko, 0. M. MepxyAnuH CAOCTATOUHOC
AeYeHve,
Mctmmko-LiepBuKkanbHas HepocTaTo4HocTb (MLUH) —onHa 13 npuumnH npexaeBpeMeHHbix pogos. YacTota VLIH Bbilue y KEHLMH MO-  LEPBUKaAbHbIN
Cne neveHns 6ecnnoams ¢ NOMOLLbI0 9KCTPaKopnoparbHOro OMOA0TBOPEHIS N0 CPABHEHWIO C rokasaTernem B O6LLEe MoNynaumn.  CEPKAsX,
Llenb pa6oTbl — OLEHUTL YPOBEHb FOPMOHOB Y XEHLUMH C MCTMUKO-LIEPBUKANbHOA HELOCTATOMHOCTBI) M aHOBYMATOPHBLIM zzyélg:p;;m
Hecnnoavem B aHaMHe3e BO BTOPOM W TPETbEM TPUMeECTpax GEPeMEHHOCTH NPY Pa3NUYHON TaKTUKE BEAEHWUS UCTMUKO-LIEPBU- 0 orecr:)Te 'OH
KanbHOW HeaoCTaTOYHOCTH. P POH.
Marepuans! u meTogbl. 60 xeHwuH ¢ VLIH, y koTopbIx 6epeMeHHOCTb HAcTynWna nocre neyYeHns aHoBynaTopHoro becnnoaus 3anopoxcKHil

C MOMOLLbK SKCTPaKOpPMopanbHOro ONfogOTBOPEHNS, pasaeneHbl Ha age rpynnbl: B | rpynne (30 nauuenTok) koppekums VLH
NpOBeAEeHa TONMbKO HaNMOXEHNEM LiepBUKaNbHOMO CEPKIsika UMK YCTaHOBKOI akyLepckoro neccapusi Bo |l Tpumectpe Gepemer-
HocTu; B |l rpynne (30 YenoBek) MOMMMO LiepBUKaNbHOTO CEPKIIsHKa/akyLLEepPCKoro Nneccapus AONOHATENbHO HasHavanm Barvi-
HanbHbI nporecTepoH no 200 Mr oavH pa3 B AeHb 10 34 nonHbix Heaenb 6epemerHocTH. 30 6epemeHHbIx 6e3 VLIH 1 6ecnnogus
€ (hU3MONOrMYECKNM TeYeHNEM GEPEMEHHOCT COCTaBUIM KOHTPOIbHYO rpynny. KOHLEHTpauun acTpagmona, NporecTepoHa,
nnaLeHTapHOro NakToreHa, NponaKkTuHa 1 kopTuaona onpeaensnm B 19-22 n 30-32 Heenw rectawmm B CbIBOPOTKE KPOBU MaTepM.

MEAULIMHCKHI XYPHaA.
2021. T. 23, Ne 1(124).
C. 98-104

Pesynerarthl. B 19-22 Hepenv 6epemeHHocTY y naumeHTos ¢ MLIH KoHUEeHTpauum scTpagmona, nnaleHTapHoro naktoreHa B |
1 Il rpynnax HeCKONbKO HIKe, YEM Y KEHLLMH KOHTPOMBHOM rpymnnbl, YypoBEHb NporectepoHa Hike B | rpynne Ha 13,44 %, Bo Il
rpynne —Ha 17,30 % (p < 0,05) no cpaBHEHMIO C KOHTPONEM; COAepXaHue npornakTuHa v koptusona B | 1 Il rpynnax 3Hauu-
TenbHO yBenunyeHo (p < 0,001). Ha 30-32 Hepene 6epemeHHOCTM ypoBHM acTpaauona (p < 0,05), nporectepoHa (CHUXeHMe
Ha 23,10 %, p < 0,001) n nnaueHTapHoro nakToreHa (cHuxeHue Ha 10,74 %, p < 0,05) 3HaYNTENBHO HUXKE MO CPABHEHMIO C
¢hranonornyeckummn napameTpam, a y nauneHToB |l rpynnbl 3T BENNUMHBI ObInn Ha HXKHEM YPOBHE 3Ha4eHWin HopMbl. B | rpynne
KOHLIeHTpaLwmn nponakTuHa u koptuaona Beiwe Ha 41,70 % (p < 0,001)n 27,36 % (p < 0,001) COOTBETCTBEHHO MO CPABHEHMIO
¢ HopMoti, Bo Il rpynne — Tonbko Ha 24,10 % (p < 0,05)n 13,70 % (p < 0,05).

BbIBOAbI. Y KEHLUMH C MCTMUKO-LIEPBUKANBHON HEJOCTATOMHOCTbIO MOCHE NEYeHUs aHOBYNSTOPHOTO Becnnoams nyTtem aKc-
TpakopropanbHoro OnnoAoTBOPEHNS YPOBHM 3CTpajmnona, NporecTepoHa v niaLeHTapHoro JlakToreHa CyLIECTBEHHO He OTnu-
YaKoTeA OT PU3MOMNOMMYECKUX NOKa3aTeneil, Ho KOHLEHTPaLMM NPoMnakTHa 1 KopT3ona 3HauMTenbHO Boille. [JononHuTensHoe
VCMIONb30BaHMe BRaranvLHOro nporecTepoHa B |1l TpumecTpe 6epeMeHHOCTV BMECTE C HanoXeHnem LiepBUKarnbHOTO cepkrshka/
aKyLLepCKoro neccapus CriocobCcTBYET HOPManM3aLmMi KOM4ecTBa NPOrecTepoHa, 3CTPaavona M NiaUeHTapHONo NTaKToreHa,
YMeHbLUEHIO MokasaTenen nponakTHa u koptusona B 30-32 Hepenu recTauui o CPaBHEHWMIO C XKEHLLMHAMM, UMEOLLMMA
TOMBKO LiepBUKarbHbIA CepKnshi/neccapuii.

Preterm labor and pregnancy loss remain major challenges
for practical obstetrics. Among the most common risk factors
are statuses following a spontaneous preterm delivery,
medically indicated preterm birth or conization of the cervix;
an interpregnancy interval of less than 12 months, young
maternal age under 18 years old, bacterial vaginosis,
asymptomatic bacteriuria, vaginal bleeding during gestation,
etc. [1]. Also, the main reasons of the pregnancy loss include
cervical insufficiency (Cl), large uterine fibroid, threatened
miscarriage related to chorionic or placental abruption, a
prior history of multiple pregnancy loss, injuries to the uterine
cervix [2]. Besides, it was established that the risk of preterm
birth even in singleton gestation is associated with additional
reproductive technology, particularly, with in vitro fertilization
(IVF) and intracytoplasmic sperm injection compared with
spontaneously conceived pregnancy [3].

Clis a known risk factor for preterm labor. Its frequency
is about 1 % of all pregnancies [4], but its prevalence is
greater in the women after in vitro fertilization (IVF) reaching
9.7-14.4 % [5]. Usually, it is diagnosed in the second tri-
mester of pregnancy and associated with cervical trauma
during the previous labor, operations, or cervical manipula-
tions [6]. Currently, the concept of a short cervix is commonly
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used in the obstetrical practice. It is generally defined as
the uterine cervical length less than 25 mm by transvagi-
nal ultrasound [7]. Ordinarily, the short cervix may lead to
the preterm birth. The management strategy for pregnant
women with Cl has remained constant for many years.
Typically, this pathology is corrected with cervical cerclage
(prophylactic or rescue) or cervical pessary [8-10]. In resent
years, the administration of vaginal progesterone alone or
in a combination with cervical cerclage/pessary has been
discussed in the treatment for women with short cervix and
Cl at low or high risk of preterm birth [7,11].

Aim
To assess the hormonal level in the women with Cl and
a history of anovulatory infertility in the second and third

trimesters of pregnancy in different management strategies
for Cl.

Materials and methods

The study included 60 pregnant women with Cl who con-
ceived after the treatment for anovulatory infertility through
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Table 1. Reproductive anamnesis of the previous pregnancies in the examined

patients (abs., %)

Reproductive data 1 group 1l group Control group
(n = 30) (n = 30) (n = 30)

Previous labor, total:
term
preterm
Miscarriage
Missed abortion
Molar pregnancy
Induced abortion
Ectopic pregnancy

2(6.67) 3(10.00) 10 (33.33)
2(6.67) 2(6.67) 10 (3.33)
- 1(3.33) -
5(16.67) 4(13.33) 2(6.67)
1(3.33) 2(6.67) -

= 1(3.33) =
3(10.00) 2(6.67) 2(6.67)
1(3.33) 4(13.33) =

100 ISSN 2306-4145 http://zmj.zsmu.edu.ua

IVF. All these patients received progesterone until 20-22
weeks of pregnancy (vaginal micronised progesterone
200-800 mg with tapering of the dose over the second
trimester) and were divided into two groups according to
the treatment type for Cl. The | group involved 30 women
in whom Cl was corrected only with cervical cerclage or
cervical pessary in the second trimester of pregnancy. In
30 persons of the Il group, the cervical cerclage or cervical
pessary was combined with vaginal micronised progeste-
rone 200 mg ones a day until 34 full weeks of gestation. 30
pregnant women without CI or infertility with the physiolo-
gical course of pregnancy were controls.

The results of randomized clinical trials and meta-
analysis performed by R. Romero et al. demonstrated that
vaginal progesterone leads to a significant 44 % decrease
in preterm birth in high-risk for this entity women with a sin-
gleton pregnancy as well as the lower frequency of neonatal
mortality and morbidity, and rates of admission to the neo-
natal intensive care unit at term less than 33 weeks’ ges-
tation [12]. In addition, the analysis of the results including
36 randomized controlled trials established the benefits of
vaginal progesterone in a reduction in the risk of preterm
labor. The use of vaginal progesterone for high-risk women
was associated with a significant reduction in the rate of
preterm birth at less than 28 and 34 weeks’ gestation and
in the frequency of infant birth weight less than 2500 g,
neonatal death, necrotising enterocolitis and other neonatal
morbidities [13]. The results of these and similar studies
prompted us to prescribe vaginal progesterone until 34 full
weeks of gestation.

Clwas diagnosed according to transvaginal ultrasound
measurements — the uterine cervical length of 25 mm and
less and the cervical funneling progression to a V-shaped
funnel by 40 % or more [14]. Infertility was detected on
the World Health Organization’s recommendations [15].
The diagnosis of placental dysfunction was based on a
combination of the results of ultrasound placental para-
meters (localization, volume, thickness, degree of maturity,
presence of infarcts, calcification) and Doppler examination
of placental and uterine artery blood flow velocity, presence
of fetal growth restriction. The ultrasound examination was
carried out with the help of an ultrasound machine Voluson
730 Pro.

Inclusion criteria: singleton pregnancy, Cl, infertility
associated with anovulation, written consent to participate
from a patient. Exclusion criteria: multiple pregnancy,
antiphospholipid syndrome, thrombophilia, pregnancy
complicated by ovarian hyperstimulation syndrome, cyto-
genetic causes of pregnancy loss after IVF, male infertility,

connective tissue dysplasia, increased risk for fetal chromo-
somal abnormalities according to first- or second-trimester
genetic screening. The study was carried out in the City
Clinical Perinatal Centre (lvano-Frankivsk, Ukraine) and
approved by the Ethics Commission at Ivano-Frankivsk
National Medical University (protocol 97/17, 19.10.2017)
in accordance with the Declaration of Helsinki.

Maternal serum hormone concentrations were de-
termined by ELISA method using test system kits on an
“IMMULITE 2000 Systems Analyzer” (Siemens). We
measured the levels of estradiol, progesterone, placental
lactogen, prolactin and cortisol at 19-22 and 30-32 weeks’
gestation with reagents “IMMULITE 2000 Estradiol”,
“IMMULITE 2000 Progesterone”, “lIMMULITE 2000 Placen-
tal lactogen”, “IMMULITE 2000 Prolactin” and “IMMULITE
2000 Cortisol”, respectively. The hormonal levels in the | and
Il groups were assessed relative to the control group results
which were taken as normal indicators in the corresponding
gestational age.

The statistical results were calculated in the program
Statistica 6.0. The data of the arithmetic mean value, ave-
rage standard error, criterion ¥ (chi-square test with Yates
correction), the nonparametric Mann-Whitney test (to
compare two independent groups by a single feature) were
used. The difference between the values was considered
statistically significantat P < 0.05.

Results

The mean age of the patients in the 1 (30.67 + 0.92 years
old, P = 0.02) and Il (32.17 + 0.63 years, P < 0.001)
groups was statistically higher than in the control individuals
(27.30 £ 0.92 years). Equal proportions of women in all
groups presented with their first pregnancy —21(70.00 %)
in the | group, 18 (60.00 %) - II, and 17 (56.67 %) —
in the control group; with their second pregnancy — 4
(13.33 %), 6 (20.00 %) and 8 (26.67 %) individuals,
respectively, with the third pregnancy — 5 (16.67 %), 6
(20.00 %)and5(10.00 %)women, respectively. However,
primiparous women predominated among those with Cl and
anovulatory infertility compared to the control subjects. 28
(93.33 %) patients in the | group were primiparous that was
1.47 times more (x? = 6.28, P < 0.05) than in the control
group (19 women, 63.33 %), 27 (90.00 %) persons —
in the Il group, 1.42 times more (x? = 4.56, P < 0.05)
compared to the controls. Multiparous women constituted
2 (6.67 %), 3 (10.00 %) and 11 (36.67 %) individuals in
the I, Il and the control groups, respectively. The outcomes
of the previous pregnancies are demonstrated in Table 1.

The first half of pregnancy was complicated by threate-
ned spontaneous abortion before 12 weeks of gestation in
18 (60.00 %) women in the | group and 23 (76.67 %) —in
the I, after 12 weeks of gestation —in 18 (60.00 %) and 14
(46.67 %) individuals, respectively. In the control group, 1
(3.33 %) person had early threatened spontaneous abor-
tion, 2 (6.67 %) - late threatened spontaneous abortion.

Extragenital diseases were diagnosed more often in
the | and Il groups compared to the control one. Renal
pathology was detected in 5 (16.67 %) persons in the |
group and 2 (6.67 %) —in the II, gastrointestinal patholo-
gy —in8(26.67 %)and11(36.67 %)women, respectively,
overweight and obesity —in7(23.33 %)and 9(30.00 %),

3anopoxckuii MegnumHckui xypHan. Tom 23, Ne 1(124), aHBapb — cheBpanb 2021 .
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Table 2. The hormone concentration in the examined women

Hormone, units I group (n = 30) Il group (n = 30) Control group (n = 30)
19-22 weeks |30-32weeks [ 19-22weeks ____[30-32weeks [ 19-22weeks ___[30-32weeks |

9345.67 + 207.76
4572 + 2.95
252 £ 017
277.10 + 13.70°
573.36 + 23.07°

15293.77 + 530.97°
82.28 + 3.79°

6.48 + 0.21°
387.30 + 13.36°
715.28 + 18.26°

9140.57 + 343.92
43.68 + 2.53*
2.55 + 0.13
261.04 + 15.72*
593.75 + 26.83°

16087.07 + 360.25
95.75 + 4.89

6.81 £ 0.25
339.20 + 16.69°
638.57 + 25.93°

9826.43 + 286.38
52.82 + 3.18
2.86 + 0.19
162.33 + 10.76
409.04 + 25.09

16715.07 + 305.04
106.99 + 4.93
726 £ 0.28
273.32 + 15.56
561.64 + 22.04

Estradiol, pg/ml
Progesterone, ng/ml
Placental lactogen, mg/L
Prolactin, ng/ml

Cortisol, nmol/L

o: significance of the difference in the indicator relative to the control group (P < 0.05); *: significance of the difference in the indicator relative to the control group (P < 0.01);

°: significance of the difference in the indicator between the I and Il groups (P < 0.01).

respectively. Only 1 (3.33 %) control person had renal
disease, 4 (13.33 %) — gastrointestinal pathology and 3
(10.00 %) — overweight and obesity. It is worth drawing
attention to the prevalence of thyroid diseases among
the individuals with Cl and infertility. Pathology of thyroid
gland was statistically more often in the | group of patients
(n =9,30.00 %) than that in the control women (n = 1
(3.33 %; x> = 5.88,P < 0.05)),and 6 (20.00 %) persons
in the Il group were diagnosed with thyroid diseases.

At 19-22 gestational weeks, the maternal serum estra-
diol concentration in the | and Il group patients was slightly
lower than that in the control women, but the results were not
significant (Table 2). A 13.44 % decrease in progesterone
levels was in the | group as compared to the controls and
it was more pronounced to 17.30 % (P < 0.05) in the II
group. The differences in the placental lactogen levels in
the women with Cl and infertility were also insignificant
indicating an 11.89 % and 10.84 % decrease relative to
the controls. At the same time, a significant increase was
estimated regarding the prolactin and cortisol concentra-
tions. The prolactin elevationwas 70.70 % (P < 0.001)and
60.80 % (P < 0.001) in the I and Il groups, respectively,
compared to the control index. The cortisol concentrations
were 40.17 % (P < 0.001) and 45.16 % (P < 0.001)
higher in the | and Il group women, respectively, than in
the controls.

At 30-32 gestational weeks, we found considerable
changes in estradiol and progesterone levels in the pa-
tients without adjunct progesterone treatment relative to
the physiological index. Indeed, the maternal estradiol
concentration was statistically less in the I group (P < 0.05)
in contrast to the estradiol level in the Il group (P > 0.05).
The analogous situation occurred in the progesterone
level. If the maternal progesterone concentration was
significantly 17.30 % lower than the control index in the Il
group at 19-22 gestational weeks, it was slightly 10.51 %
(P > 0.05) lowered at 30-32 gestational weeks. However,
this hormone level was markedly decreased by 13.44 %
in the | group at the pregnancy period between 19 and 22
weeks and by 23.10 % (P < 0.001) at the 30-32 ges-
tational weeks in comparison with the controls. A similar
trend was observed in placental lactogen concentration. At
the 30-32 gestational weeks, its level in the Il group was
around the ranges of the control women. Meanwhile, it was
significantly 10.74 % (P < 0.05) decreased in the patients
of the | group compared to the controls. The dynamics of
prolactin in the | group demonstrated its higher level than
thatin the Il and control groups. In the patients with Cl with-
out progesterone intake, the concentration of this hormone
was 41.70 % (P < 0.001) greater than that in the control
women, whereas the maternal prolactin concentration in

Zaporozhye medical journal. Volume 23. No. 1, January — February 2021

the Il groupwas only 24.10 % (P < 0.05) higher compared
to the controls. In addition, this hormone concentration was
also statistically significantly different (P < 0.05) between
the persons of the | and Il groups. At 30-32 gestational
weeks, the cortisol concentration was higher by 27.36 %
(P < 0.001)in the persons of the | group, by 13.70 % (P <
0.05) —inthe Il group compared to the physiological index.
The maternal cortisol parameters were also significantly
different (P < 0.05) between women of the two groups.

The role of estradiol during pregnancy is very important.
At the beginning of the gestation, it promotes endometrium
transformation and implantation of the gestational sac,
formation of the chorionic villi. Estradiol also contributes to
the formation of blood vessels in the chorionic villi —angio-
genesis and vasculogenesis, supports the steroid produc-
tion, increases the uterine artery blood flow velocity, induces
mammary gland for lactation, and increases the uterine
activity [16]. The level of estradiol during pregnancy may
indicate the development of placental dysfunction [17].

Some researchers demonstrated the elevated levels of
prolactin and cortisol in the blood serum of pregnant women
after the treatment for infertility with additional reproductive
technology [18]. The scientists determined the higher levels
of stress, particularly, state and trait anxiety levels in these
patients compared to pregnant women who conceived
naturally, thus, cortisol and prolactin were considered to
be stress-associated hormones.

Among complications in the second half of pregnancy,
the threatened preterm labor was diagnosedin 17 (56.67 %)
women in the | group and 11 (36.67 %) — in the Il one,
placental dysfunction —in 20 (66.67 %) and 12 (40.00 %)
individuals, respectively, oligohydramnios —in 5 (16.67 %)
and 1 (3.33 %), polyhydramnios — 7 (23.33 %) and 2
(6.67 %), small-for-gestation-age fetus — 7 (23.33 %) and
3 (10.00 %), respectively, fetal growth restriction — in 3
(10.00 %) women in the | group only. In the control group, 6
(20.00 %) women had placental dysfunction, 2 (6.67 %) —
threatened preterm labor,and 1 (3.33 %) —small-for-gesta-
tional-age fetus. 23 (76.67 %) pregnant women underwent
spontaneous labor at term in the | group, 27 (90.00 %) —II
group, 30(100.00 %) controls; preterm labor —7 (23.33 %)
individuals in the | group, 3 (10.00 %) —in the Il group. The
labor was by cesarean section in the majority of women of
the | group — 20 (66.67 %) and in 14 (46.67 %) subjects
of the Il group, vaginal delivery was in 10 (33.33 %) and 16
(53.33 %) persons, respectively, among them 1 (3.33 %)
patient in the | group and 2 (6.67 %) in the Il group had
vacuum-assisted vaginal delivery. The main indications for
cesarean section in both groups were associated with fetal
distress. Fetal distress during pregnancy was an indication
for surgery in 11 (36.67 %) women in the | group and 4
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(13.33 %) —inthe Il fetal distress during the first period of
labor — 9 (30.00 %) and 8 (26.67 %) persons, respective-
ly; one (3.33 %) patient in the Il group was also operated
due to discoordination of contractile uterus activity and one
(3.33 %) —forcombined indications (preeclampsia progres-
sion, the first pregnancy after the age of 35 years following
infertility treatment).

In the control group, only two (6.67 %) pregnancies
ended by cesarean section (because of ineffective treatment
for decreased uterine contraction strength and fetal distress
in the first period of labor), that was 9.99 (x> = 20.74,
P < 0.001) and 6.99 (x> = 10.31, P = 0.001) times less
thanin the | and Il groups, respectively. In the control group,
28 (93.33 %) patients delivered vaginally.

Discussion

Preterm birth may be related to bacterial inflammation,
decidual bleeding, vascular diseases, decidual senescence,
impaired maternofetal immune tolerance, “functional”
progesterone withdrawal or overstretching of the myome-
trium [1]. The most common causes of short cervix are a
suspension of progesterone action, congenital short cervix,
cervical surgery, Cl, infection, history of a previous preterm
birth and others [12].

The management for Cl patients depends on many
factors and includes the timely diagnosis and individual
approach. It is considered that surgical correction for Cl
has benefits before 24 weeks of pregnancy with additional
indomethacin intake 48 hours prior to the procedure; in
diagnosis of Cl at a later gestational age, a cervical pessary
placement with intravaginal micronized progesterone is
recommended [19]. Nowadays, there is a discussion about
the benefits of vaginal progesterone use versus cervical
cerclage in the cases of short cervix [20]. The analysis of
33 pregnant women diagnosed with a short cervix (a mean
cervical length of 12.09 mm) demonstrated that adjunct
vaginal progesterone treatment to cervical cerclage was
found to prolong the pregnancy (36.36 weeks) compared to
the individuals with cervical cerclage alone (32.36 weeks,
P = 0.0036), and also was associated with higher birth
weight (P = 0.0065) [21]. A group of scientists performed
a meta-analysis including 5 trials and 419 women with
singleton gestation and a short cervical length and without
prior preterm birth that demonstrated the effectiveness of
cervical cerclage in the cases of 10 mm cervical length
and less compared to cervical length of 25 mm [22]. A
similar effectiveness of cervical cerclage, cervical pes-
sary or vaginal progesterone was found in women with
singleton pregnancy and the history of preterm labor and
short cervix in terms of perinatal losses, neonatal morbidity
and preterm labor [11]. Investigators of 5 trials comparing
vaginal progesterone to placebo (265 women) and 5 com-
paring cerclage to no cerclage (504 women) in patients
with a sonographic short cervix [23] concluded that vaginal
progesterone and cervical cerclage are equally effective
for preventing preterm birth in women with singleton preg-
nancies diagnosed with a short cervix on second-trimester
transvaginal sonography. The similar results demonstrating
almost equal efficacy of cervical cerclage, cervical pessary
or vaginal progesterone in women with a short cervix
were obtained in the multicenter randomized controlled

trial [7]. An examination of women with Cl and a cervical
length less than 15 mm, isthmic uterine fibroids and a
history of obstetric complications confirmed the benefits of
the cervical cerclage and vaginal progesterone treatment,
and an intervention by the Arabin cervical pessary inser-
tion reduced the rate of preterm delivery by 1.7 times. A
combination of the two methods (cervical cerclage/Arabin
pessary with vaginal progesterone adjunctive therapy) in
patients at high risk of preterm labor lead to term delivery
in 70.4 % of the cases [2].

Insufficient progesterone level was also found in pa-
tients with Cl in the second and third trimesters of pregnancy
[24]. Besides that, there are data that progesterone meta-
bolites detected at the late first trimester or early second tri-
mester may serve as markers for delivery prior to 32 weeks
[25]. Low maternal progesterone concentration was found
to be associated with preterm labor and cervical ripening
[12]. Higher levels of maternal serum prolactin and cortisol
were observed among patients with disorders of cervical
obturation [26] as well as in women after intervention of
additional reproductive technology in the first, second and
third trimesters of pregnancy [18]. Our results match these
data and demonstrate the insufficiency of progesterone in
the second trimester in the women with Cl after IVF as well
as higher maternal prolactin and cortisol concentrations in
these persons. Both adjunctive micronized progesterone
(vaginal or sublingual form) treatment to arginine glutamate
before 34-35 weeks and Cl correction (cervical cerclage/
pessary) in women with Cl can lead to a decrease in
preterm birth rate and placental dysfunction [24]. Our study
showed that adjunctive vaginal progesterone treatment to
cervical cerclage or pessary in the women with Cl after IVF
increases the progesterone concentration and promotes
normalization of prolactin and cortisol in the third trimester
of pregnancy. That may lead to lower rate of pregnancy
complications associated with progesterone insufficiency
and elevated prolactin and cortisol concentrations. We
have not found the scientific publications about the detailed
mechanisms of vaginal progesterone adjunctive action on
the other hormone levels in pregnant women. Nevertheless,
it was studied that, for example, placental disorders were
associated with deficiency of placental lactogen, which may
be an indicator of placental insufficiency [17]. One of the ex-
planations of progesterone significance during pregnancy
is related to its anxiolytic and sedative effects resulting in
a decrease in stress and anxiety levels in a woman, thus
reducing a concentration of stress-associated hormones,
including prolactin and cortisol.

Conclusions

1. There were no significant changes in estradiol,
progesterone and placental lactogen concentrations in
the second trimester of pregnancy in the women with
cervical insufficiency after in vitro fertilization treatment for
anovulatory infertility (P > 0.05). The levels of these hor-
mones were slightly less than the control indices. However,
maternal prolactin (by 60.80-70.70 %) and cortisol levels
(by 40.17-45.16 %) were much higher than the physiolo-
gical ranges (P < 0.05).

2. In patients after in vitro fertilization treatment for
anovulatory infertility with adjunctive vaginal progesterone
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treatment to cervical cerclage / pessary for cervical insuffi-
ciency, the progesterone level reached the normal indices
(10.51 % less than the physiological ranges, P > 0.05)
at 30-32 gestational weeks, whereas in women without
adjunctive progesterone treatment, this hormone con-
centration in the third trimester was 23.10 % (P < 0.05)
decreased compared to the controls. In addition, adjunctive
use of vaginal progesterone led to normalization of placental
lactogen, lower indices of prolactin and cortisol compared to
the women with cervical cerclage / pessary alone.

Prospects for the further research. It seems perspec-
tive to perform a detailed analysis of neonatal outcomes in
patients with different management strategies in CI after
IVF treatment for anovulatory infertility.
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