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During intrauterine life a fetus with growth restriction does hemodynamic, metabolic and hormonal adjustments to cope
with the adverse uterine environment, and these changes can become permanent and irreversible. Despite the progress
in the knowledge of delayed fetal development, the biomarkers are able to identify this pathology at an early stage and
stratify its severity, both before and after childbirth, are still not determined.

The objective: to evaluate the prognostic value of the angiogenesis marker level, hormonal profile and Doppler examination
for fetal growth restriction (FGR) in pregnant women with chronic arterial hypertension (CAH).

Materials and methods. A prospective examination of 61 pregnant women with CAH 1-2 degrees was conducted, which
included an analysis of the clinical and anamnestic characteristics and the study of the pregnancy course in the first
trimester (11-12 weeks). To determine the level of risk factors for the FGR development the examined pregnant women
were divided into groups: women with CAH with FGR (n=10), and pregnant women with CAH without FGR (n=51).
Human chorionic gonadotropin (CHG), progesterone (PG) and estradiol (E) were determined in blood serum.
Angiogenesis markers — placental growth factor (P1GF) as a pro-angiogenic factor and soluble fms-like tyrosine kinase
(sFlt-1) as an anti-angiogenic factor were studied, the ratio of sFlt-1/PLGF (coefficient K) was calculated.

All patients had Doppler examination of vascular blood flow in the left and right uterine arteries (pulsation index — PI,
resistance index — RI and systolic-diastolic ratio — SDR). The ultrasound examination was done with the ultrasound
machine “Mylab Six System”. Statistical analysis was performed using program Statistica® for Windows 13.0.

A single-factor logistic regression analysis and a method of building logistics regression, which was evaluated by means
of receive operating characteristic curve (ROC-curve) according to the area under the curve (AUC) were used to deter-
mine the prognostic level of markers, the 95 % confidence interval was calculated.

Results. In the first trimester of pregnancy in women with CAH the PLGF level was < 8.2 pg/ml (sensitivity — 80.0 %, speci-
ficity — 60.78 %), area under the ROC curve (AUC) - 0.697 (95 % CI: 0.566—0.808; p =0.0128), which indicate an increased
risk of FGR development. The growth of sFl-1 > 1802.59 ng/ml (sensitivity — 70.0 %, specificity — 64.71 %), area under
the ROC-curve (AUC) 0.678 (95 % CI: 0.547—0.792; p=0.05) increase the risk of FGR development. The coefficient K in
11-12 weeks of pregnancy was > 95.36 units (sensitivity — 100.0 %, specificity — 43.14 %), area under ROC-curve (AUC)
—0.735 (95 % CI: 0.607—0.840; p=0.0128), which indicate an increase the risk of FGR development. PG/PIGF ratio is 7.21
(sensitivity — 70.0 %, specificity — 70.59 %) and area under the ROC-curve (AUC) 0.702 (95 % CI: 0.571—0.812; p=0.0118)
also indicate the increase the risk of FGR development, as well as the value of the ratio of E/PLGF > 138.53 (sensitivity —
100.0 %, specificity — 35.29 %) and area under the ROC-curve (AUC) 0.640 (95 % CI: 0.507— 0,759).

Doppler results in pregnant women with CAH, in the presence of risk factors for FGR development, demonstrate that
the CDR was not likely to differ in all groups of patients: 3.62+0.09 units in the persons with CAH and FGR (n=10) and
3.71£0.05 units in the pregnant women with CAG without FGR (n=51) in the right uterine artery; 3.63 * 0.09 units and
3.71 £ 0.05 units in the left uterine artery, respectively (p<0.05 for all values). However, if PI in the right uterine artery
is more than 1.84 units and more than 1.82 units in the left uterine artery, the FGR will further develop.

Conclusions. According to the results of the study, it was found that pregnant women with CAH 1-2th degrees with FGR
development in the future, in the first trimester of gestation (11-12 weeks) have a decrease PIGF level, sFlt-1and the
coefficient K increase. These indicators in the 11—12 weeks of pregnancy were: PIGF < 8.2 pg/ml, sFlt-1 > 1802.59 ng/ml,
coefficient K > 95.36 units, and PG/PIGF > 7.21 units, E/PIGF > 138.53 units and CHG/PIGF > 30.14 units.

In the pregnant women with CAG, in whom FGR risk will subsequently determine, the significant changes in the CDR
and RI at 11-12 weeks of pregnancy are not established, but with an increase of PI more than 1.84 units in the right uter-
ine artery and more than 1.82 units in the left uterine artery FGR will further develop.
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MporHo3yBaHHSA PO3BUTKY 3aTPUMKU POCTY NJI0AA Y BariTHUX 3 XPOHIYHOIO apTepiasibHOIO rinepTeH3ielo
O.B. feiviHiveHko, B.T. Cioctoka, 10.51. Kpytb, M.I. MNaenmo4eHko, [].0. Kupumok, H.FO. Borycnaecbka

ITix wac BHYTPIMIHLOYTPOOGHOTO KUTTS TUTI/T i3 3aTPUMKOTO POCTY 3MIHCHIOE HU3KY TEMOAMHAMITHUX, METabOMIHIX i TOPMO-
HAJIbHUX KOPUTYBaHb, {00 BIIOPATUCS 3 HECIIPUSTIMBUM CEPEIOBUILEM MATKU, i 11i 3MiHU MOKYTb CTaTH MOCTIHHUMU Ta He-
o6opornumMu. HesBaskaiouu Ha 1porpec y 3HAHHSIX PO 3aTPUMKY PO3BUTKY IO/, OioMapKepH, 31aTHi igeHTudikyBaTu eit
CTaH Ha paHHil cTafii Ta cTpaTHdiKyBaTH HOTO TSKKICTB 5K /10, TaK i MiCJIs MOJIOTIB, BCe Ie He BU3HAUEHi.
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Mema docnidxcenns: ONIHIOBAHHS TPOTHOCTHYHOTO 3HAYEHHS PiBHsI MApKepiB aHTiOTeHe3y, TOPMOHATIBLHOTO MTPOMIJIO Ta /011
rieporpadii 1mo1o BUHUKHEHH: 3aTpuMKu po3Butky mnoza (3PIT) y Baritnux i3 xponiunoio aprepiasibhoro rineprensieio (XAT).
Mamepiaau ma memoou. IIposenero mpocrnexTusie oocteskents 61 Baritioi i3 XAT 1-2-ro cTymerns, sike BKIIOYAI0 aHaTi3
KJIHIKO-aHAMHECTUYHOT XapaKTePUCTUKU Ta BUBYEHHs ocobuuBocTell iepebiry Baritiocti y I rpumectpi (11-12 tux). s
BU3HaUeHHs PiBHA (akTopiB pusuky po3suTky 3PII obcrekyBanux BariTHUX OyJI0 po3MoAiieHo Ha rpynu: xinku 3 XATL, y
sikux giarnocroBano 3PIT (n=10), ta aritni 3 XAT 6e3 3PII (n= 51).

Busnauanu y cuposariii Kposi xopioniunuii ronagorponin soaudu (human chorionic gonadotropin — CHG), nporecrepon
(PG), ecrpazion (E). [locaimkyBanu MOKa3HUKN aHTiorenesy — Iurarentapanii aktop pocty (PIGF) gk npoanriorennuit
daxrop i nuranenTapuy posunnny fms-moniGuy Tuposunkinasy-1 (sFlt-1) sk anrtnanriorenuii pakTop, BUPAXOBYBAJIH CITiB-
signomrenns sFlt-1/PIGF (xoedinient K).

Ycim narienTkam mpoBonIH fomnIeporpadiio CyIMHHOTO KPOBOTOKY Y JIiBiHl Ta MpaBili MaTKOBUX apTepisx (iHaeKc mysb-
carii — III, inmexc pesucrentrocTi — [P Ta cucroso-giacroniune cruisBigaomenns — C/IC). Jdocmimkennss BUKOHyBaan Ha
amapati Y 3/ «MyLab Six System». Cratuctuunuii anasuis mposoauiu 3a gonomMoroio «STATISTICA® for Windows 13.0».
J17151 BUBHAYE€HHS IPOTHOCTUYHOTO PiBHS MapKepiB 3aCTOCYBAJIN 0/IHO(MAKTOPHUIL JIOTiCTUYHUI perpeciiinuii aHasli3 Ta MeToz
no6yI0BU JIOTICTUYHUX MOjIesieil perpecii, skuil oliHoBaIM 3a JOIIOMOIOK KPUBOI onepailiiinux xapakrepuctuk (Receiver
Operating Characteristic curve — ROC-kpugoi) 3a miomteto i kpusowo (Area Under the Curve — AUC), BupaxoBysaiu 95 %
nosipuuii intepsan (/1) mokasnukis.

Pezyavmamu. Y 1 tpumectpi BaritHocTi y xiHok i3 XAT PIGF cranosus < 8,2 nr/mu (uytausicts — 80,0 %, crernudivnicts
— 60,78 %), tromti mix kpusoio ROC (AUC) — 0,697 (95 % /11: 0,566—0,808; p=0,0128), 1110 CBiAYUTD ITPO THABUIIEHUI PUBHK
possutky 3PIL Ilpu 36imburenni pisast sFI-1 >1802,59 ur/mu (ayrausicts — 70,0 %, crerudivnicts — 64,71 %), nuomti iz
kpuBoio ROC (AUC) 0,678 (95 % [I1: 0,547-0,792; p=0,05) pusuk poszsutky 3PII 3pocrae. Koedirtient K y Tepmini Barit-
Hocti 11-12 Tk 6yB > 95,36 ox. (uyrausicts — 100,0 %, cnenudiunicrs — 43,14 %), moma nig ROC-xpusowo (AUC) — 0,735
(95 % [11: 0,607-0,840; p=0,0128), 1o cBigunTs n1po mixBuiienus pusuky possutky 3PIL. Pisens crisignoments PG/PIGF
> 7,21 (ayrausicts — 70,0 %, cnenudiunicts — 70,59 %) Ta mromnta mix kpusoio ROC (AUC) 0,702 (95 % A1I: 0,571-0,812;
p=0,0118) Takox BkazytoTh Ha 3pocTanHs pusuky po3sutky 3PII, sik i sHauenns cuissignomenns E/PIGF > 138,53 (uyriiu-
Bictb — 100,0 %, crienudiunicts — 35,29 %) ta mwiomnt mix kpusoio ROC (AUC) na piewi 0,640 (95 % [1: 0,507-0,759).
Pesympratn nonmepometpii y Baritaux i3 XAl 3a sagBHOCTI dakTopiB pusnky suaNKHeHHS 3PII temonctpytots, o C/AC
BipoTizHO He Bifipi3Hsiocs B ycix rpynax namientok: 3,62+0,09 ox. y rpymi 3 XAT ta nassuictio 3PIT (n=10) Ta 3,71£0,05 o1.
y rpymi Barithux i3 XAT 6e3 nasgsrocri 3PII (n=51) y npasiii MmaTkosiii aprepii; 3,63+0,09 ox. ta 3,71+0,05 ox. BiamosiaHo
y JiBiit MatkoBiit aprepii (p<0,05 a1 Beix sHauens). Ipote 3a HagsHocti 11y npasiii MmaTkoBiit aprepii Gisbine 1,84 ox. ta
Gizbiue 1,82 o, y siBiii MaTKOBiit aprepii Hazani pozsuBaTiMerbest 3PIL

Bucnoexu. 3a pesyabTataMu I0CTiPKEHHST BCTAHOBJIEHO, IO ¥ BaritTHux i3 XAI 1-2-To cTyrnens, y SIKUX y MOIATBIIOMY PO3-
susaetbest 3PIL, y I rpumectpi recraii (11-12 k) Binsnavacrbes sunkennst pishs PIGF, migsuienns sFlt-1 i koedinienra
K. 3asnaueni nokasuuku B 11-12 Tk Baritaocti cranosuin: PIGF < 8,2 tir/mu, sFlt-1 > 1802,59 ur/mui, piBernb koedilienra
K >95,36 ox., a criisBignomennst PG/PIGF > 7,21 on., E/PIGF > 138,53 ox. i CHG/PIGF > 30,14 og1.

Y paritnux i3 XAT, y sixkux y nopanbiiomy Oy/e Busnauerno pusuk possutky 3PII, cyrresux smin nmokasuukis C/IC ta IP B
11-12 Tk BariTHOCTI He crocrepiraerbest, pote 1pu 3pocranti [T Ginbie 1,84 ox. y npasiii MaTKOBiil aprepiii Ta Gisibiie
1,82 om. — y niBi#l y momanbimomy possuBaTuMeThes 3PIL.

Knmouosi cosa: sampumxa possumiy niooa, pakmopu anziozenesy, 20pMoHU, NIAUEHMA, 6aZiMHICMb, XPOHIUHA apmepiaivia
2inepmensisi.

ardiovascular diseases have the first place among ex-

tragenital diseases in the structure of the causes of
perinatal morbidity and mortality. Chronic arterial hyper-
tension (CAH) occupies a leading position among these
cardiovascular diseases. CAH promotes the development
of long-term vascular and metabolic disorders [5, 25]. It
is complicates 1-5% of pregnancies and, compared with
the general obstetrical population, it is associated with
higher rates of adverse maternal and perinatal outcomes
[5, 11, 19]. Item, chronic hypertension in pregnancy is as-
sociated with a host of adverse outcomes that include pre-
eclampsia, cesarean delivery, cerebrovascular accidents,
fetal growth restriction, preterm birth, and maternal and
perinatal death [3, 10, 11, 14, 27].

There is a decrease in placental blood flow in pregnant
women with CAH due to changes in the functioning of
the cardiovascular system. Disturbances of the normal
relationship between vasodilators and vasoconstrictors
in pregnant women with CAH are accompanied by dys-
regulation of vascular tone and leads to placental insuf-
ficiency [22, 23]. One of the leading theories of placental
insufficiency is vascular-endothelial dysfunction theory.
Endothelial cells of vessels synthesize a large number of
biologically active substances that are involved in provid-
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ing a variety of processes in the physiological and patho-
logical gestational processes [2, 4, 6, 24].

Preeclampsia complicates approximately 20% of preg-
nancies in women with chronic hypertension and is associ-
ated with increased maternal and perinatal morbidity com-
pared with preeclampsia alone. A characteristic feature of
both preeclampsia and chronic hypertension is a systemic in-
flammatory response that causes or exacerbates endothelial
dysfunction [15]. Fetal growth restriction (FGR) is observed
in 10-15 % of pregnancies and is frequently seen in associa-
tion with other pregnancy complications, such as CAH and
preeclampsia [7]. About 80% of cases remain undetected |16,
26]. Recognizing intrauterine growth restriction is a matter
of great concern because this condition can significantly af-
fect the newborns short- and long-term health. During intra-
uterine life, the growth-restricted fetus makes a number of
hemodynamic, metabolic, and hormonal adjustments to cope
with the adverse uterine environment, and these changes
may become permanent and irreversible. Despite advances
in our knowledge of FGR newborns, biomarkers capable of
identifying this condition early on, and stratifying its sever-
ity both pre- and postnatally, are still lacking [1, 16, 18, 20].

The activity of placental angiogenesis is controlled
by a spectrum of growth factors with pro-angiogenic and
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anti-angiogenic properties. 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 infes-
tation. During the third trimester of pregnancy PIGF ex-
pression reaches a maximum of 28-30 weeks of gestation,
gradually increasing from the first to the second trimester
of pregnancy [12, 21, 28]. Anti-angiogenic factors include
placental soluble fms-like tyrosine kinase (sFlt-1). It
counteracts the action of PIGF on specific receptors [17].
The imbalance between pro- and anti-angiogenic factors
contributes to placental insufficiency [13]. Thus, accord-
ing to the results of our previous studies, it was established
that in the first trimester of pregnancy (11-12 weeks of
gestation) in women with CAH, a shift in the balance be-
tween pro- and antiangiogenic factors is determined [8, 9].

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

MATERIALS AND METHODS

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

Conducting a prospective study of 61 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 preg-
nant women with CAH 1-2 degrees. In order to determine
the level of risk factors for the development of FGR, the
studied pregnant women were divided into groups: women
with CAH who were diagnosed with FGR (n=10) and
pregnant women with CAH who did not have FGR (n=51).

Anamnesis, general clinical examination, measured of
blood pressure, standard obstetric and gynecological ex-
amination according to clinical protocols were done in all
cases. The evaluation of the outcome of the accouchement
was performed on the assessment of the fetal condition on
the Apgar scale, weight of the fetus. AH was diagnosed ac-
cording to the existing clinical protocols.

The following hormones were determined: CHG, PG, E.
Among the angiogenesis indices, the placental growth factor
(PGF), as a pro-angiogenic factor and placental soluble fms-
like tyrosine kinase (sFlt-1) was determined as an anti-angio-
genic factor, sFlt-1/PGF ratio was also estimated. Research
of hormones and factors of angiogenesis was performed on
the basis of the Educational Medical Laboratory Center (the
head is professor A. V. Abramov) of the Zaporizhzhya State
Medical University. For this purpose, the full-wave enzyme-
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linked enzyme analyzer Sirio-S (Seac, Italy) was used. In-
dicators of hormones and factors of angiogenesis were per-
formed using immuno-enzymatic methods in accordance
with the relevant instructions using the appropriate sets of re-
agents: CHG, PG, E (Monobind Inc, USA); PGF and sFlt-1
(R&D systems, Inc, USA&Canada). All patients underwent
Doppler vascular blood flow, blood flow parameters in the
left and right uterine arteries were determined (pulsatility
index (PT), resistance index (IR) and systolic-diastolic ratio
(SDR)). PI shows a linear correlation of vascular resistance,
SDR and IP show a parabolic relationship with an increase
in vascular resistance. The research was carried out on the
“MyLab Six System” ultrasound machine. The research was
carried out in the morning. The examination technique was
carried out according to the practical recommendations of
the ISUOG using Doppler sonography in obstetrics.

Statistical analysis was done by using «STATISTICA®
for Windows 13.0». Normality of data’s distribution in
groups was determined by Shapiro-Wilk method. Results
were presented as mean * error of mean (M £ m). Differenc-
es between groups were estimated by Student’s criterion. To
determine the relationship between the indicators, the corre-
lation coefficient was calculated using the Spirmen method,;
statistically significant results were considered with a coef-
ficient of more than 0,3 and with a level of p < 0,05.

RESULTS AND DISCUSSION

In order to determine the level of risk factors for
the development of FGR, the studied pregnant women
were divided into groups: women with CAH who were
diagnosed with FGR (n=10) and pregnant women with
CAH who did not have FGR (n=51).

Asarisk factors for the development of FGR in pregnant
with CAH, we considered levels of PIGF, sFlt-1, sFlt-1/
PIGF (coefficient K), PIr, PIl, indicators of progesterone
to placental growth factor (PG/PIGF), estradiol to
placental factor growth (E/PIGF) and human chorionic
gonadotropin to placental growth factor (CHL/PIGF).

The characteristics of pregnant women with CAH ac-
cording to the presence of risk factors for the occurrence
of FGR are given in table 1.

ROC-analysis with the construction of a characteristic
curve (ROCcurve, receiver operator characteristic curve)
was used to identify the prognostically optimal point of
distribution of the level of biomarkers (optimal ratio of
sensitivity and specificity).

According to univariate logistic regression analysis
and ROC analysis, the level of PIGF in the 11-12 weeks

Table 1
Characteristics of pregnant women with CAH
according to the presence of risk factors
for the occurrence of FGR, n (%)

Pregnant Pregnant
Indicator women with women with Probability,
(07,1, -1 [¢| CAH, without p
FGR (n=10) FGR (n=51)
PIGF, n (%) 8(80,0) 20(39,2) <0,01
sFIt-1, n (%) 7(70,0) 19(37,3) <0,05
K, n (%) 10 (100) 30 (58,8) <0,01

REPRODUCTIVE HEALTH OF WOMAN
PEIPOJIYKTUBHE 3/10POB'S )KIHKI
N7 (62)/2022

ISSN 2708-8723 (print)
ISSN 2708-8731 (online)



HA gonomMmory niKAPHO-NMPAKTUKY

100 |-
= 80F
= 60
2 40 FH
o 20 F
6 8 & 7 Py S PTG T

O 40 80
100-Specificity

Fig. 1. ROC-curve for the level of PIGF in pregnant women
with CAH at 11-12 weeks of pregnancy in relation to the
development of FGR
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Fig. 3. ROC curve for the level of K in pregnant women
with CAH at 11-12 weeks’ gestation in relation to the
development of FGR
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Fig. 5. ROG-curve for the level of the E/PIGF ratio in
pregnant women with CAH at 11-12 weeks of pregnancy
in relation to the development of FGR
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of pregnancy < 8.12 pg/ml (sensitivity 80.0%, specificity
60.78%), the area under the ROC curve (AUC) 0.697 (CI
0.566—-0.808; p=0.0128) increases the risk of developing
FGR (Fig. 1).

With an increase in the level of sFlt-1 > 1802.59 ng/ml
(sensitivity 70.0%, specificity 64.71%), the area under the
ROC curve (AUC) 0.678 (CI 0.547-0.792; p=0.05), the
risk of developing FGR increases (Fig. 2).

According to the data of the conducted research, the
level of the coefficient K > 95.36 units in the period of
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Fig. 2. ROC-curve for the level of sFit-1 in pregnant
women with CAH at 11-12 weeks of pregnancy in relation
to the development of FGR
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Fig. 4. ROC-curve for the level of the PG/PIGF ratio in
pregnant women with CAH at 11-12 weeks of pregnancy
in relation to the development of FGR
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Fig. 6. ROG-curve for the level of the CHG/PIGF ratio in
pregnant women with CAH at 11-12 weeks’ gestation in
relation to the development of FGR

pregnancy of 11-12 weeks (sensitivity 100.0%, specificity
43.14%), the area under the ROC-curve (AUC) 0.735
(CI 0.607-0.840; p=0.0128) increases the risk of the
development of FGR (Fig. 3).

During examining the parameters of the hormonal profile,
there was no statistically significant difference between
the groups of patients (p>0.05 for all values). However,
the ratio of the level of hormone indicators to the placental
growth factor increases the sensitivity of these indicators
for predicting the occurrence of FGR in these groups of
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Table 2

Characteristics of pregnant women with CAH according to the presence of risk factors for the occurrence of FGR, n (%)

Indicator

Pregnant women with CAH and FGR Pregnant women with CAH, without

(n=10)

FGR (n=51)

Probability,
p

PG/PIGF, n (%) 7(70,0) 17 (33,3%) <0,03

E/PIGF, n (%) 10 (100%) 33 (64,7%) <0,01

CHG/PIGF, n (%) 10 (100%) 31 (60,8%) <0,01
Table 3

Characteristics of pregnant women with CAH according to the presence of risk factors
for the occurrence of FGR according to Doppler, n (%)

Indicator Pregnant women with CAH and Pregnant women with CAH, without Probability,
FGR (n=10) FGR (n=51) p

PIr, n (%) 6 (60,0) 5(9,8) 0,0001

Pll, n (%) 7(70,0) 4(7,8) 0,0001

pregnant women (p<0.05). The characteristics of pregnant
women with CAH according to the presence of risk factors
for the occurrence of FGR are shown in table 6.2.

If the level of PG/PIGF ratio increases > 7.21
(sensitivity 70.0%, specificity 70.59%), the area under the
ROC curve (AUC) 0.702 (CI 0.571-0.812; p=0.0118),
the risk increases development of FGR (Fig. 4).

When studying the indicators of the E/PIGF ratio,
at levels > 138.53 (sensitivity 100.0%, specificity
35.29%), the area under the ROC curve (AUC) 0.640
(CI 0.507-0.759), the risk of development of FGR
increases (Fig. 5).

According to the data of the conducted study, at 11-12
weeks of pregnancy, the level of the CHG/PIGF ratio >
30.14 (sensitivity 100.0%, specificity 41.8%), the area under
the ROC curve (AUC) 0.684 (CI 0.553-0.797; p=0.0154)
increases the risk of the development of FGR (Fig. 6).

Thus, in pregnant women with CAH 1 and 2 degrees,
who later develop FGR, in the first trimester of pregnancy
(11-12 weeks of gestation), a decrease in PIGF levels is
determined, and an increase in sFlt-1 and K levels.

The levels of the hormonal profile in this pathology do not
differ statistically significantly (p>0.05), but when determining
the ratio of hormone indicators to the placental growth factor,
an increase in levels is observed, therefore, determining the ratio
of these indicators can be a prognostic marker for the occurrence
of FGR in pregnant women with CAH.

Thus, in pregnant women with CAH of the 1st and
2nd degrees, in whom the FGR will be determined in the
future, at 11-12 weeks of gestation, the levels of PIGF
reach values < 8.2 pg/ml, the value of sFlt-1 reaches >
1802.59 ng/ml, the level coefficient K > 95.36 units, the
level of PG/PIGF ratios > 7.21 units, E/PIGF > 138.53
units, CHG/PIGF > 30.14 units.

Then, the prognostic value of dopplerometry indicators
in pregnant women with chronic arterial hypertension
regarding the development of fetal growth retardation
was carried out. The levels of PIp, PIl, SDRr, SDRI, and
indicators of IRr and IRl were considered as risk factors
for the development of FGR in pregnant women with
CAH when performing dopplerometry in the left and right
uterine arteries. The characteristics of pregnant women
with CAH according to the presence of risk factors for the
occurrence of FGR are shown in table 3.

18

SDR was not significantly different in all groups of
patients: 3.62 + 0.09 units. in the group with CAH and the
presence of FGR (n=10), 3.71 = 0.05 units. in the group
of pregnant women with CAH without the presence of
FGR (n=51) for SDRr;3.63 + 0.09 units, 3.71 = 0.05 units,
respectively, for SDRI, p>0.05 for all values.

IR indicators also did not differ significantly in all
groups of patients: 0.77 = 0.03 units. in the group of CAH
with FGR and , 0.74 + 0.03 units. in the group with CAH
without FGR, for IRr; 0.77 = 0.03 units, 0.73 = 0.02 units,
respectively, for IRI, p>0.05 for all values.

PIp and PII were significantly higher than the values in
women with CAH, who developed FGR: 1.89 * 0.04 units.
and 1.89 = 0.03 units, respectively, against 1.71 + 0.02 units.
in the group without FGR, p<0.001 for all values.

According to the data of univariate logistic regression
analysis and ROC analysis, the level of PIr when
conducting dopplerometry at 11—12 weeks of pregnancy
> 1.84 (sensitivity 60.0%, specificity 92.16%), the area
under the ROC curve (AUC) 0.788 ( CI 0.655-0.882;
p=0.0023) increases the risk of developing FGR (Fig. 7).

With an increase in the level of PIl > 1.82 (sensitivity
70.0%, specificity 94.12%), the area under the ROC curve
(AUC) 0.796 (CI 0.673-0.888; p=0.0041), the risk of
developing FGR increases (Fig. 8).

Thus, there are no reliable changes in SDR and IR
indicators at 11—12 weeks of pregnancy in pregnant women
with CAH with the development of FGR in the future.

100
80
60
40
20

0 'lillr.‘..l;-‘lll]‘llllll]lllll
0 40 80
100-Specificity

Fig. 7. ROC-curve for the level of Plr in pregnant women
with CAH at 11-12 weeks of pregnancy in relation to the
development of FGR
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Fig. 8. ROC-curve for the level of Pll in pregnant women
with CAH at 11-12 weeks of pregnancy in relation to the
development of FGR
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In pregnant women with CAH of the 1st or 2nd degree,
when the PIr indicator exceeds 1.84 units. (>1.84 units)
and PII over 1.82 units. (=1.84 units) at 11-12 weeks of
pregnancy, FGR will develop in the future.

CONCLUSIONS
According to the results of the study, it was established
that in pregnant women with CAH of the 1st and 2nd
degrees, who later develop FGR, in the first trimester of

pregnancy (11—12 weeks of gestation), a decrease in PIGF
levels is determined, and an increase in sFlt-1 and K. The
indicated indicators on 11-12 weeks of gestation, there
were: PIGF < 8.2 pg/ml, sFlt-1 > 1802.59 ng/ml, level of
coefficient K >95.36 units. ratios of PG/PIGF > 7.21 units,
E/PIGF > 138.53 units. and CHG/PIGF > 30.14 units.

Also, according to the results of the study, it was
established that in pregnant women with CAH, in whom
the risk of developing FGR will be determined in the future,
there are no significant changes in indicators of SDR and IR
at 11-12 weeks of pregnancy in pregnant women with CAH
with the development of FGR in the future. However, in
pregnant women with CAH of the 1st or 2nd degree, when
the PlIr indicator exceeds 1.84 units (>1.84 units) and PII
over 1.82 units (>1.84 units) at 11—12 weeks of pregnancy,
FGR will develop in the future.

The levels of the hormonal profile in this pathology
do not differ statistically significantly (p>0.05), but
when determining the ratio of hormone indicators to the
placental growth factor, an increase in levels is observed,
therefore, determining the ratio of these indicators can be
a prognostic marker for the occurrence of FGR in pregnant
women with CAH.
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