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Indicators of angiogenesis and hormonal profile
in pregnant women with chronic hypertension
in the first trimester

0.V. Deinichenko, V.G. Siusiuka, Yu.Ya. Krut’, N.V. Gaidai, M.l. Pavlyuchenko,
V.A. Puchkov, O.A. Bohomolova

Zaporizhzhia State Medical University

The role of angiogenesis factors and hormonal profile in pregnant women with arterial hypertension has not been detailed
studied, and their interaction in such patients has not been determined at present time.

The objective: to determine the features of angiogenesis factors and hormonal profile in pregnant women with arterial
hypertension of the 1and 2 grade.

Materials and methods. A prospective study was conducted in 88 pregnant women, which included: analysis of clinical
and anamnestic characteristics and the study of pregnancy characteristics in women with chronic arterial hypertension
(CAH) in the I trimester of pregnancy (11-12 weeks). The open prospective controlled study involved 61 pregnant
women with CAH of the 1 and 2 stages which consisted the main group. The control group included 27 healthy pregnant
women with physiological pregnancy.

Concentrations of human chorionic gonadotropin (hCG), progesterone (PG), estradiol (E) and markers of angiogenesis
— placental growth factor (PIGF) as a proangiogenic factor and soluble fms-like tyrosine kinase (sFlt-1) as an antian-
giogenic factor were determined in the blood serum of all patients, sFlt-1/PGF ratio was also estimated (K). Statistical
analysis was performed using «STATISTICA® for Windows 13.0».

Results. In the I trimester of pregnancy in women with CAH, a shift in the balance between pro- and anti-angiogenic fac-
tors is determined, which is manifested by a statistically significant (p<0.05) increase sFlt-1 level (1700.9 pg/ml) and
a decrease PIGF level in 3.7 times (9.1 pg/ml) and, accordingly, an increase K coefficient (sFlt-1/PIGF) by 5.3 times
(184.5). The mean concentrations of E, PG and hCG in pregnant women of the main group did not differ statistically
significantly from those in the control group. However, according to the results of the correlation analysis, PIGF and PG
indicators have feedback in pregnant women with CAH (r=-0.29; p<0.05).

When calculating the correlation of PIGF and hormones, it was found that in pregnant women with CAH there is their
growth according to the control group, namely the indicator hCG correlates with PIGF (51.8 units vs. 14.8 units) 3.5
times, E correlates with PIGF (309.7 units vs. 70.0 units) 4.4 times and PG correlates with PIGF (4.8 units vs. 1.0 units)
4.8 times (p<0.001 for all indicators). These changes indicate the presence of angiogenesis disorders in pregnant women
with chronic hypertension, starting from the I trimester of gestation.

Conclusions. Pregnant women with CAH in the I trimester have disturbances in balance between pro-angiogenic and
anti-angiogenic factors with prevalence of sFlt-1 and decrease of PIGF in blood serum. Because of such imbalance in
pregnant women with CAH of the 1 and 2 grade, the interaction of angiogenesis factors and hormones changed from di-
rect to inverse. It may lead to the development of placental dysfunction in the future, so treatment and prevention should
be provided for the pregnant women with CAH in the I trimester.

Keywords: angiogenesis factors, placenta, hormones, pregnancy, hypertension.

Moka3HuKM aHrioreHe3y Ta rOpMOHasNIbHOIro NPo@isiio y BariTHUX 3 XPOHIYHOIO apTepiasibHOIO
rinepteHsieto y | tpumecTpi

O.B. feviniyeHko, B.T. Ciocioka, 10.5. Kpytb, H.B. Maiigaii, M.l. NMasnio4yeHko, B.A. lMy4ykoB,
O.A. BoromosoBa

Poub dakTopiB anriorenesy ta ropMoHasIbHOTO POMIIIO Y BariTHUX 3 apTepiajbHOIO TillepTeH3i€io BUBYeHA HEeIO0CTATHBO i
iXHS B3a€EMOJIisT y TAKUX MAIIEHTIB HAa COTO/IHI He 3’scoBaHa.

Mema docnidxcenns: BCTaHOBJIEHHS 0COOIMBOCTEl (DAKTOPIB aHrOreHe3y Ta TOPMOHAILHOTO IPOMLII Y BariTHUX 3 apTepi-
aJIbHOIO Tineprensielo 1-ro Ta 2-ro crynens.

Mamepianu ma memoou. I1poBesiecHO TPOCTIEKTUBHE TOCIIKEHHST ¥ 88 BariTHIX, sIke BKIIIOYAIO: aHATI3 KITiHIKO-aHAMHECTITIHOT
XapPaKTEPUCTUKU Ta BUBYEHHST OCOOIMBOCTEN BAriTHOCTI y JKIHOK i3 XPOHIUHOIO apTepiaibHoto rineprensiero (XAL) y I rpumectpi
rectattii (11—12 Tusk). Y BiKpUTOMY MIPOCIIEKTUBHOMY KOHTPOJILOBAHOMY J0CTiKeHHi Opasm yuacts 61 Baritia 3 X AT 1-ro ta 2-ro
CTYIIeHs], SIKi YBIHIILIN 10 OCHOBHOI rpy1in. /[0 KOHTPOJIbHOI TpyIn yBilinwm 27 BaritHux i3 ¢isiosoriunmm nepebirom BariTHOCT.
VYcim nanieHTkaM BHU3HAuUaJIM y CHUPOBATII KPOBi KOHIeHTpallil xopioHiuHoro ronaznorporniny (XI'T), mporecrepony (IIT),
ecrpaziony (E) Ta mapkepu anriorenesy — daxrop pocry mnainentu (PIGF) ax npoanriorennuii hakrop i pozunmumy fms-
nozi6Hy Tuposunkinasy (sFlt-1) sk antuanriorenunii hakrop, Takosx ouinosaiu crissianoments (K) sFlt-1/PIGF. Craruc-
TUYHUH aHasi3 npoBoan 3a 1onomMoro «STATISTICA® for Windows 13.0».
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Pesynvmamu. Y 1 rpumectpi BaritHOCTI y jKiHOK i3 X AT BU3HAUa€ThCs1 3CYB OajlaHCy MIXK IIPO- Ta AHTHAHTIOTEHHUMU (DAKTOPAMI,
IO TIPOSIBJISIETHCST CTATUCTUYHO 3HauytmM (p<0,05) migsumiernsm pisus sFIt-1 (1700,9 mir/mun) i sumskenssiv pisast PIGF y 3,7
paza (9,1 r/mur) Ta Biznosigxo migsuiernsam koedimienra K (sFlt-1/PIGF) y 5,3 pasa (184,5). Cepeti sHaueHHs KOHIeHTpallii E,
1T ta XI'T y BariTHUX OCHOBHOI IPYIIH CTATUCTUYHO 3HAYYIIE HE Bi/IPI3HAINCS Bijl TAKMX Y KOHTPOJIbHI rpy1ii. OjiHaK 3a pe3yJibTa-
TaMu KopeJsiiiinoro ananisy nokasuuky PIGF i I1T maioth 3BopoTHUIA 38’s130K y BariTHuX i3 XAT (r=-0,29; p<0,05).

[Ipu pospaxynky kopeJsiii PIGF i ropmonis 6yJio BusiBiieHo, o y BaritHux i3 XAT crioctepiraetbest 3pocTaHHs iXHiX 3HaUEHb
Y KOHTPOJIbHI rpyii, a came — nokasuuk XI'T kopestoe 3 PIGF (51,8 ox. uporu 14,8 ox.) y 3,5 pasa, E kopeutoe 3 PIGF (309,7
on. potu 70,0 ox.) v 4,4 pasa, a IIT kopemioe 3 PIGF (4,8 ox. mpotu 1,0 ox.) y 4,8 pasza (p<<0,001 ms Bcix mokasuukis). 11i
3MiHM CBi4aThb 1IPO HASABHICTD MOPYIIeHDb anriorenesy y Baritnux i3 XAl nounnaioun 3 I Tpumectpa BariTHOCTI.

Bucnosexu. Y saritux i3 XAT y I pumectpi crioctepiraerbest HopyIieHHst GalaHCy MizK IPOAHTIOreHHUMU Ta AHTHAHTIOT€HHUM U
daxropamu 3 nepesakarnsam sFlt-1 ta snuskennsam PIGF y cuposatiii kposi. Uepes Takuii aucOasanc y Baritiux i3 XAT 1-ro ta
2-TO CcTyTIeHiB B3aeMoiist (haKTOpiB aHTiOTeHe3y Ta TOPMOHIB 3MiHUIACS 3 IPSAMOi Ha 3BopoTHy. Hazmasmi 11e Moske mpusBecTn 710
PO3BUTKY IIAleHTapHOI AncdyHKILT, ToMy JiKyBaHHs Ta MpodiakTuKy cJij npoBoaut BaritHuM i3 XAIL' y I tpumectpi.
Knrouogi cnosa: paxmopu anziozenesy, niavenma, 20pMoHU, 8A2iMHICMb, 2inepmen3isi.

Moka3aTenun aHrMoreHesa v FOPMOHaJIbHOro Npodunsa y 6epemMeHHbIX C XPOHUYECKOM
apTepuanbHOM runeptTeHauven B | rpumecTpe

E.B. feivinnyeHko, B.T. Ciocioka, FO.5. KpyTs, H.B. Mangani, M. . MNaBsnovyeHko, B.A. lMy4kos,
O.A. BoromosnoBa

Pouib hakTopoB aHTHOTEHE3A U TOPMOHAIIBHOTO 1TPOdUJIsi y GepEMEHHbIX ¢ apTePUAIbHOI rUIIepTeH3Uell n3ydeHa He[oCTaTou-
HO M UX B3aUMO/IEIICTBUE Y TAKUX TTAIIMEHTOB HA CETOHS HE YCTAHOBJIEHO.

Ienv uccaedosanus: ycranossierue ocobeHHOCTEl (DAKTOPOB AHIMOTEHE3a 1 FOPMOHAILHOTO POduist y GepeMeHHbIX ¢ apTe-
puanbHOIi TuntepTensueit 1-it u 2-it crenenu.

Mamepuanot u memodot. [IpoBeieHo TPOCIEKTUBHOE HCCTeoBaHme y 88 GePeMEHHBIX, KOTOPOE BKIIOYAIO: AHAIN3 KITHHUKO-
aHAMHECTHYECKOM XapaKTePUCTUKK U U3ydeHne 0coOeHHOCTeH GepeMeHHOCTH Y JKEHIMH ¢ XPOHNYECKON apTepuaabHON T1-
neprensueii (XAT) B I tpumectpe 6epementoctu (11-12 Hex). B OTKPBITOM TPOCTIEKTHBHOM KOHTPOJUPYEMOM MCCIIEI0BAHIH
yuacrBoBaza 61 6epemennast ¢ XAT 1-if u 2-if crernieHn, KOTOPbIE BOLLIN B OCHOBHYIO IPYTITy. B KOHTPOJIBHYIO IPYIITY BOILIN
27 6epeMeHHBIX ¢ (PUBUOJIOTHUECKUM TeUeHreM OePEMEHHOCTH.

Bcem manmenTkaM onpeziesisiii B CbIBOPOTKE KPOBU KOHIEHTPAIIMU XOPHOHUYECKOTO FOHAI0TPOIIMHA (XFT) IporecTepoHa
(I1IT), acTpanuosa (D) u Mapkepbl anruoreresa — ¢dpaxrop pocra mianentsl (PIGF) kak mpoaHruoreHHsiii (hakTop U pacTBo-
pumyio fms-noxobuyto tuposunkunasy (sFlt-1) kak antuanruores, raxske onenusanu coorsourerue (K) sFlt-1/PIGF. Cratu-
crrdeckuii anama npoBoansn ¢ moMoiibio «STATISTICA® for Windows 13.0».

Pesyavmamot. B 1 pumectpe Gepementoctn y skennm ¢ XAT onpesessiercs cMerienne 6aianca Mex/Iy TIpo- U aHTHAHTHO-
reHHbIMU (DAKTOPAMU, YTO MPOSIBJISIETCS cTatucTiyecky 3HaunMbiM (p<0,05) nosbimennem yposust sFIt-1 (1700,9 r/mir) u
cumkenueMm yposist PIGF B 3,7 pasa (9,1 nir/mur) 1 cootBeTcTBenHo nosbinienneM koaddunmenta K (sFlt-1/PIGF) B 5,3 paza
(184,5). Cpennue snauenust konuerrpanuu O, IIT u XT'T y 6epeMeHHBIX B OCHOBHOU TPYIIIIE CTATUCTUYECKN 3HAYUMO HE OT-
JIMYAJIMCh OT TAKOBBIX B KOHTPOJIBHOU Tpyiiiie. OZHAKO [0 Pe3yJibTaTtaM KOPPEJSIIIUOHHOro anaiu3a nokasareiu PIGF u 1T
umeroT 06paTHyIo cBa3b y Oepementbix ¢ XAT (r=-0,29; p<0,05).

[Ipu pacuere koppessitu PIGF u ropmonoB 6b110 00HApyKeHO, uTo y 6epeMenHbix ¢ X AT Habo1aeTcss pocT UX 3HaYCHUil B
KOHTPOJIbHOII TPyIIIie, a uMeHHO — nokaszaresb X[ T koppeaupyer ¢ PIGF (51,8 ex. uporus 14,8 ex.) B 3,5 pasa, 3 koppeaupyer
¢ PIGF (309,7 ex. mpotus 70,0 ex.) B 4,4 pasa, a I1T koppesnupyer ¢ PIGF (4,8 ex. mpotus 1,0 ex1.) B 4,8 paza (p<0,001 a1 Bcex
nokaszaresieii). DT U3MEHEHUs] YKa3blBAOT HA HAJIMUKE HAPYIIeHUIl aHroreHesa y Oepemernbix ¢ XAT, Haunnas ¢ I Tpume-
cTpa 6epeMEHHOCTH.

Bot6o0wi. Y Gepemennbix ¢ XA B [ tpumMectpe HabsoaeTcs HapyIeHue 6ajanca MesK/Ly TIPOAHIMOTEeHHBIMU 1 AHTHAHTUOTEH-
HbiMu (pakropamu ¢ ipeobaananuem sFIt-1 u causkennem PIGF B cbiBopoTke kpoBu. I3-3a takoro aucbananca y 6epeMeHHbIX
¢ XAT 1-if u 2-ii crenenu B3auMoeiicTBue (haKTOPOB AHIMOTE€HE3a U TOPMOHOB U3MEHUIIOCH C IIPSIMOTO Ha o6paTHoe. B nasb-
HEIIeM 9TO MOXKET TIPUBECTH K Pa3BUTHIO IIIAIlEHTAPHON ANChYHKINH, TI09TOMY JiedeHue 1 TPOGUIAKTHKY CIeyeT IPOBO-
auth GepementbiM ¢ XAT B I tpumectpe.

Kantouesvte crosa: paxmopor anziozenesa, niayeHma, 20pMoHsl, 6epeMeHHOCMYb, ZUNePMEH3USL.

decrease in placental blood flow in pregnant women with

Cardiovascular diseases complicates between 1% and 4%
AH due to changes in the functioning of the cardiovascular

of pregnancies, and accounts for up to 15% of maternal

deaths[1,2]. According to the most recent statistics from the
World Health Organization (WHO), maternal mortality in
developed economies is around 12 per 100 000 live births
(0.012%) and 239 per 100 000 live births (0.2%) in emerging
economies, with large disparities both between and within
countries [3]. Cardiovascular diseases also have the first
place among extragenital diseases in the structure of the
causes of perinatal morbidity and mortality [2, 21]. Arterial
hypertension (AH) occupies a leading position among these
cardiovascular diseases. AH promotes the development of
long-term vascular and metabolic disorders [4]. There is a
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system. Disturbances of the normal relationship between
vasodilators and vasoconstrictors in pregnant women with
AH are accompanied by dysregulation of vascular tone
and leads to placental insufficiency [5]. One of the leading
theories of placental insufficiency is vascular-endothelial
dysfunction theory [6]. Endothelial cells of vessels
synthesize a large number of biologically active substances
that are involved in providing a variety of processes in the
physiological and pathological gestational processes [7].
The activity of placental angiogenesis is controlled by a
spectrum of growth factors with pro-angiogenic and anti-

35



AKYWEPCTBO

angiogenic properties [8, 9, 10, 11]. The placental growth
factor (PIGF) in the first trimester of pregnancy stimulates
the synthesis of trophoblastic DNA, increases the number
of trophoblast cells and improves the conditions for its
infestation[12, 13, 14, 15]. During the third trimester
of pregnancy PIGF expression reaches a maximum of
28-30 weeks of gestation, gradually increasing from the
first to the second trimester of pregnancy [16, 18]. Anti-
angiogenic factors include placental soluble fms-like
tyrosine kinase (sFlt-1) [17]. It counteracts the action of
PIGF on specific receptors [19]. The imbalance between
pro- and anti-angiogenic factors contributes to placental
insufficiency [9, 11, 19].

Estradiol (E) is the main hormone of pregnancy.
Reduced E, its constantly low concentration, orinsufficient
growth indicate a violation of the fetoplacental complex
[22, 23]. Chorionic gonadotropin (CHG) appears in the
blood of the mother on 8-9 days after fertilization of the
egg. During the first trimester of pregnancy, CHG levels
are rapidly increasing, doubling every 2-3 days, reaching
its maximum at 8-10 weeks of gestation. After that, its
content is somewhat reduced and remains constant during
the second half of pregnancy [24, 25, 26, 27]. Progesterone
(PG) improves the conditions for trophoblast migration in
1-2 gestational trimesters by stimulating the growth and
remodeling of the coiled arteries of the uterus, increasing
the expression of the vascular endothelial growth factor
and its receptor [28].

The role of the factors of angiogenesis and hormones
of pregnancy in pregnant women with hypertension has
been studied inadequately and their interaction in such
patients is not fully elucidated at present time.

The objective: to detect peculiarities of angiogenesis
factors and hormonal profile in pregnant women with ar-
terial hypertension 1 and 2 grade.

MATERIALS AND METHODS

Criteria for inclusion in the study: pregnancy, the
presence of CAH of 1-2 grades. Criteria for exclusion from
the study: CAH of 3 grade, diabetes mellitus, multiple
pregnancy, chromosomal and genetic disorders, throm-
bophilia, perinatal infections, systemic connective tissue
diseases, heart disease (heart's defects, myocarditis), ane-
mia of moderate to severe degrees, diseases of the lungs,
oncological diseases, pregnancy that comes with assisted
reproductive technology.

Conducting a prospective study of 88 pregnant women,
which included: analysis of clinical and anamnestic char-
acteristics and study of the peculiarities of pregnancy in
women with chronic hypertension in the first trimester of
pregnancy (11-12 weeks). In the dynamics of pregnancy,
all patients were examined by a physician. According to

the indications of pregnant women, consultations of spe-
cialists of other specialties were carried out and additional
instrumental research methods were performed.

The open prospective controlled study involved 61
pregnant women with CAH 1-2 degrees, who were in-
cluded in the first — the main group (mean age was 27.7 +
1.7 years). The second control group included 27 healthy
pregnant women with physiological pregnancies (mean
age — 27.9 + 1.4).Anamnesis, general clinical examination,
measured of blood pressure, standard obstetric and gyne-
cological examination according to clinical protocols were
done in all cases. The evaluation of the outcome of the ac-
couchement was performed on the assessment of the fetal
condition on the Apgar scale, weight of the fetus. AH was
diagnosed according to the existing clinical protocols.

The following hormones were determined in blood
serum: chorionic gonadotropin (HCG), progesterone
(PG), estradiol (E). Among the markers of angiogenesis
in blood serum, the following were determined: the pla-
cental growth factor (PGF), as a pro-angiogenic factor
and placental soluble fms-like tyrosine kinase (sFlt-1)
was determined as an anti-angiogenic factor, sFlt-1/PGF
ratio was also estimated. Research of hormones and fac-
tors of angiogenesis was performed on the basis of the
Educational Medical Laboratory Center (the head is pro-
fessor A.V. Abramov) of the Zaporizhzhya State Medical
University. For this purpose, the full-wave enzyme-linked
enzyme analyzer Sirio-S (Seac, Italy) was used. Indicators
of hormones and factors of angiogenesis were performed
using immuno-enzymatic methods in accordance with
the relevant instructions using the appropriate sets of
reagents: CHG, PG, E (Monobind Inc, USA); PGF and
sFIt-1 (R&D systems, Inc, USA&Canada).

All stages of research were carried out with the assur-
ance of the rights and freedoms of patients provided for by
the Declaration of Helsinki (Declaration of Helsinki1964
- 2000) of the International Conference on Harmoniza-
tion (ICH) and compliance with the standards of good
clinical practice (GCP), the Convention of the Council of
Europe on the protection of human rights and dignity in
connection with the use of achievements of biology and
medicine (from 04.04.1997).

Statistical analysis was done by using «STATISTI-
CA® for Windows 13.0». Normality of data’s distribu-
tion in groups was determined by Shapiro-Wilk method.
Results were presented as mean * error of mean (M*m).
Differences between groups were estimated by Student’s
criterion. To determine the relationship between the in-
dicators, the correlation coefficient was calculated using
the Spirmen method; statistically significant results were
considered with a coefficient of more than 0,3 and with a
level of p<0,05.

Table 1

Levels of angiogenesis in groups of pregnant women
1 group, n=61

Indexes

control group, n=27

Me (Q25; Q75) Me (Q25; Q75)
PIGF, pg/ml 9,1(3,8; 19,2) 33,6 (26,8; 45,6) < 0,001
sFIt-1, pg/ml 1700,9 (1315,6; 2005,6) 1419,7 (1060,3; 1673,5) <0,05
K 184,5 (59,5; 565,3) 34,7 (24,1, 53,7) < 0,001
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Table 2
Levels of pregnancy hormones in groups of pregnant women
I group, n=61 control group, n=27
Indexes P
Me (QZS; 075) Me (Q25; Q75)
PG, ng/ml 33,8 (26,2; 43,8) 30,5 (27,1; 44,9) > 0,05
E, pg/ml 2226,8 (1488,3; 3333,3) 2512,9 (1778,4; 3562,5) >0,05
CHG, ng/ml 534,6 (424,9; 611,3) 501,3 (456,9; 616,9) >0,05
Table 3

The relationship between PIGF and pregnancy hormones in groups of women

1 group, n=61 control group, n=27
Indexes I\ge ((;:5; Q,) Me (9025;%75)
CHG/PIGF 51,8 (22,6; 168,6) 14,8 (10,4; 17,8) <0,001
E/PIGF 309,7 (129,1; 724,6) 70,0 (49,2; 96,2) <0,001
PG/PIGF 4,8(1,5;9,2) 1,0 (0,6; 1,2) <0,001
Table 4
The results of the correlation analysis hetween angiogenesis and pregnancy hormones in group |
Indexes PIGF sFit-1 PG E (o ; [ €]
PIGF - -0,13 -0,29 * -0,21 -0,19
sFIt-1 - -0,06 0,05 0,07
PG - 0,5* 0,13
E - 0,1
CHG -
Note. * — p<0.05.
Table 5
The results of the correlation analysis hetween angiogenesis and pregnancy hormones in the control group
Indexes PIGF sFit-1 PG E CHG
PIGF - -0,09 0,04 0,16 0,43 *
sFlt-1 - 0,12 -0,13 0,13
PG - 0,25 0,22
E - 0,2
CHG -

Note. * — p<0.05.

RESULTS AND THEIR DISCUSSION

We could say that assessing the average levels of an-
giogenic factors, found a statistically significant difference
between the groups, p>0,05 (tab. 1).

It was found that the level of PIGF was significantly
reduced in persons of group I 3.7 times: 9.1 (3.8; 19.2) pg
/ ml against 33.6 (26.8; 45.6) pg / ml in women of the II
group, p<0,001. The rate of sFlt-1, in contrast, was higher
in pregnant women with CAH: 1700.9 (1315.6; 2005.6)
pg / ml against 1419.7 (1060.3; 1673.5) pg / ml, p<0, 05.
Given the changes in the markers of angiogenesis, it was
decided to calculate the ratio of these factors (soluble fms-
like tyrosine kinase to placental growth factor) to each
other. The ratio of sFlt-1 to PIGF was denoted by the co-
efficient K. Accordingly, K was significantly increased in
persons of group I in 5.3 times: 184.5 (59.5; 565.3) units
against 34.7 (24.1; 53.7) units, p<0.001.

Assessing hormone levels in pregnant women (proges-
terone, estradiol, human chorionic gonadotropin), no sta-
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tistically significant difference was found between groups,
p>0.05 (tab. 2).

The situation was somewhat different when compar-
ing the ratios of PIGF and pregnancy hormones with each
other (tab. 3).

Thus, the rate of CHG / PIGF was 3.5 times higher in
women with CAH than the corresponding rate of pregnant
women with a physiological course of pregnancy. The E /
PIGF index exceeded 4.4 times, and the PG / PIGF- 4.8
times, respectively, p<0.001 for all indicators.

Correlation analysis between angiogenesis and preg-
nancy hormones in group I of women with CAH revealed
that PIGF and CHG had a weak force feedback (R = -
0.29), PG and E levels — a direct link of medium strength
(R =+0.50). Statistically significant correlations were not
determined between other data (tab. 4).

The corresponding analysis in women of the con-
trol group showed that PIGF and CHG had a direct re-
lationship of medium strength (R = + 0.43) (p<0.05).
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Other indicators did not have reliable relationships
(tab. 5).

Thus, it was found that in the first trimester of
pregnancy (11-12 weeks of gestation) in women with
CAH is determined by a shift in the balance between pro-
and antiangiogenic factors, manifested by statistically
significant (p<0.05) increase in sFlt-1 levels (1700,9 pg/
ml) and a decrease in PIGF levels in 3.7 times (9.1 pg/ml)
and, accordingly, an increase in the levels of the coefficient
Kin 5.3 times (sFlt-1 / PIGF) (184.5).

The mean values of estradiol, progesterone and chorionic
gonadotropin levels in pregnant women with CAH did not
differ statistically significantly from those of the control
group (p>0.05). However, according to the results of
correlation analysis, the indicators of PIGF and PG have
feedback in pregnant women with CAH (r=-0.29; p<0.05).

When calculating the correlation of PIGF and
hormones, it was found that in pregnant women with
CAH there is their growth according to the control group,

namely the indicator CHG correlates with PIGF (51.8
units vs. 14.8 units) 3.5 times, E correlates with PIGF
(309.7 units vs. 70.0 units) 4.4 times and PG correlates
with PIGF (4.8 units vs. 1.0 units) 4.8 times, p<0.001
for all indicators. These changes indicate the presence of
angiogenesis disorders in pregnant women with chronic
hypertension, starting from the first trimester of gestation.

CONCLUSIONS

1. Pregnant women with CAH in 1 trimester have
disturbances in balance between pro-angiogenic and anti-
angiogenic factors with prevalence of sFlt-1 and reducing
of PIGF in serum.

2. Due to such disbalance in pregnant women with
CAH of 1 and 2 grade changed cooperation between an-
giogenesis factors and hormones from direct to inverse.

3. It may lead to development of placental insufficiency
in future. That’s why treatment/prophylaxis of it should be
administered to pregnant women with CAH in 1 trimester.
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