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ABSTRACT

BACKGROUND: Fetal growth restriction (FGR) is one of the current problems in modern obstetrics and perinatology, which
is associated with a large number of adverse perinatal outcomes.

AIM: This study aimed to assess the diagnostic significance of the combination of autoantibodies (AAB) in the early and late
FGR manifestation.

MATERIALS AND METHODS: The study involved 117 pregnant women, classified into Group 1 (90 women with FGR) and
Group 2 (27 women with a physiological course of pregnancy). Pregnant women with FGR were divided into two subgroups
depending on the time of manifestation, i.e. FGR subgroups with early and late manifestation (45 patients each), respec-
tively. Upon hospital admission, all patients of the study groups had blood sampling to determine autoimmune AABs using the
ELI-P-test.

RESULTS: An isolated increase in AABs to human chorionic gonadotropin (hCG) antigen, TrM (AAB markers of changes
in vascular and hemostasis system), S100 protein, antineutrophil cytoplasm antibodies (ANCA), and KiMS (AABs to the cyto-
plasmic antigen of glomerular kidney cells) were observed in the early FGR manifestation when comparing the abnormal AAB
spectrum in the early and late FGR manifestation, while a statistically significant isolated increase in the level of AABs to DNA
and insulin was found in the late FGR manifestation.

CONCLUSIONS: The study revealed the diagnostic significance of AAB combinations, as well as the combinations of in-
creased AAB levels to hCG, S100, ANCA, and KiMS and an increase in AABs to DNA, collagen, and S100 protein in the early and
late FGR manifestation, respectively.

Keywords: fetal growth restriction with early manifestation; fetal growth restriction with late manifestation; autoimmune
autoantibodies; ELI-P-test.
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InarHocTMyeckas 3HaUMMOCTb KOMOMHaL UK
ayToaHTUTEeN NpU 3afepXXKe pocta nnojga
C paHHeMl M no3aHed MaHudecTauuen

.. AAkybosa, W.B. Urnatko, A.[l. MerpabsH, T.M. CunaeBa, .M. boromasoBa

MepBbit MocKOBCKUIA rocynapcTBEHHBIA MeAUUMHCKUA yHuBepcuTeT uM. U.M. CeueHoBa (CeueHoBckuii YHuBepcuTeT), MockBa, Poccuiickas ®enepaums

AHHOTALMA

BBepenue. 3anepxka pocta nnoga (3PIM) — ofHa M3 aKkTyanbHbIX MPOGSIEM B COBPEMEHHOM aKyLLEPCTBE U NepUHATO-
NorWK, CBA3aHHasA C 60/bLIMM YUCNOM HeBIaronpUATHLIX NEPUHATAsIbHBIX UCXOAOB.

Lenb uccnepoBaHMa — OLEHUTb AUArHOCTMYECKYH 3HAUMMOCTb KOMBUHALMW ayTOaHTUTEN B BOSHUKHOBEHUW 3aepiK-
KM pocTa Myiofia C paHHel W No3aHei MaHuecTaumen.

Matepuanbl u MeToabl. B nccneposanme Broumnm 117 bepeMeHHbix: B 1-t0 rpynny Bownu 90 xeHwmH ¢ 3P,
BO 2-10 rpynny — 27 3KEHLUMH C GU3MONOrMYECKUM Te4eHUeM DepeMeHHOCTH (KOHTPOb). bepeMeHHbIx ¢ 3PIT B 3aBUCMMOCTH
0T CPOKa MaHudecTaumm pasaenunu Ha age noarpynnbl: 3Pl ¢ paHHel MaHudecTaumeit — 45 naumenTtok, 3PI1 ¢ no3gHen
MaHudecTaumen — 45 naumeHToK. py nocTynneHuM B CTaUMOHAp Y BCEX MALMEHTOK UCCeLyeMbIX rpynn NPOM3BOAMIM 3a-
Bop KpoBM C LeSbio onpefeneHns ayTOMMMYHHBIX ayToaHTUTeN npu nomMoluy naHenm JIN-M-Tect.

Pesynbtartbl. [Ipy cpaBHEHWUM aHOManbHOMO crieKTpa aytoaHtuten (AT) npu 3Pl ¢ paHHel 1 No3aHel MaHudecTaumen
CneflyeT OTMETUTb, YTO KOHUeHTpaummn AT K aHTureHy X' (XopMoHUYEeCKMIn roHapoTponuH Yenoseka), AT K TrM (AT-Mapkepbi
M3MEHEHWIA B cocyfax M cucteMe remocrasa), AT K benky S100, AT k ANCA (aHTuTena K umtonnasme Heitpogunos), AT
K KiMS (AT K umTonnasmMaTMyecKkoMy aHTUreHy KIETOK KYDOUYKOB NOYEK) M30/IMPOBaHHO MOBLILIANWCH NpU paHHel MaHube-
craumm 3PI1. Mpu nospHeit MaHudectaumum 3Pl ycTaHOBNEHO CTaTUCTUYECKM 3HAUMMOE U30/IMPOBAHHOE MOBbILLEHWE YPOBHA
AT k DNA (OHK) u AT K MHCYAMHYy.

3aknioueHue. B pesynbrate uccnefioBaHUs BbiSIBMIEHa AMArHOCTMYECKAs 3HAUMMOCTb ayTOAHTUTEN B MX KOMOUHaLmm:
MPY paHHel MaHMbecTauum 3aflepKKM pocTa nnoga — KoMouHaums nobileHus ypoBHa AT k XY, nntoc AT K 6enky S100,
nmoc AT kK ANCA, nntoc AT Kk KiMS. lMpu no3aHein manudectaumn 3Pl nokasana anarHocTMYECKY0 3HaYMMOCTb KOMBUHALMA
noBblLleHHbIX 3HadYeHui AT kK DNA, nntoc AT K Konnareny, nitoc AT K 6enky S100.

KnioueBble cioBa: 3aiepxKa pocTa nioja ¢ paHHei MaHudecTaumen; 3aaepKa pocTa nyioAa ¢ no3gHen MaHudecTaumei;
ayToMMMYyHHble ayToaHTuTena; JIN-M-Tecr.

Kak uutuposarb:

fikybosa [.M., WUrHatko W.B. MerpabsH A[l, Cunaesa TM. Boromasosa WM. [uarHoctnyeckas 3HaUMMOCTb KOMOMHALWMM ayToaHTMTeN npu 3a-
LepXKe pocTa nnofa ¢ paHHel W no3aHel MaHudectauveit // ApxvB aKyllepcTBa W ruHekonorum uM. B.O. CHervpésa. 2022. T. 9, N2 4. C. 203-211.
doi: 10.17816/2313-8726-2022-9-4-203-211

Pykonucb nonyuena: 30.07.2022 Pykonucb opo6pena: 02.11.2022 Ony6nukoBaHa: 09.12.2022

A
3KO®BEKTOP PacnpacTparsetca Ha yenosusax nnueH3v CC BY-NC-ND 4.0
© 3ko-BexTop, 2022


http://doi.org/10.17816/2313-8726-2022-9-4-203-211
https://doi.org/10.17816/2313-8726-2022-9-4-203-211

OPUTHATTBHBIE VICCTTE [IOBAHNA

BACKGROUND

Fetal growth restriction (FGR) is a common placenta-as-
sociated complication of pregnancy that increases the risk of
preterm delivery and premature birth, antepartum and intra-
partum death of the fetus and newborn, and other adverse
outcomes [1]. FGR is characterized by impaired fetoplacental
blood flow, fetal weight 5th percentile, frequent oligohy-
dramnios, and signs of hypoxia according to cardiotocogra-
phy (CTG).

Pregnancy complications caused by placental dysfunc-
tion negatively affect the growth and functional status of the
fetus and further development of the individual throughout
postnatal life, which enabled us to describe “adverse fetal
programming”. Thus, prediction and early diagnostics of FGR,
which involves the optimization of the obstetric approach, are
significant in improving long-term pediatric and therapeutic
outcomes.

A population-based study (n=480,448) conducted in
France in 2017 has demonstrated that the costs of antenatal
and postnatal healthcare for mothers and newborns with FGR
were much higher than those for children corresponding to
a gestational age. It is estimated that maternal and neonatal
hospital care costs associated with FGR account for 23% of
total maternal healthcare costs in France [2].

The etiology of FGR remains unclear. However, FGR
is believed to be caused by an interaction between envi-
ronmental and genetic factors of embryonal, placental, or
maternal origin [3]. Understanding the etiopathogenesis of
FGR is crucial for timely diagnosis and optimization of the
obstetric approach. FGR usually occurs because of distur-
bances in the formation and development of the placental
complex. Impairment of wave 2 of trophoblast invasion and
vascular remodeling leads to the development of ischemic
placental disease, which underlies obstetric syndromes such
as preeclampsia (PE), placental abruption, and FGR [4]. The
more pronounced the disturbance in the remodeling of spi-
ral arteries, damage to the chorionic villi, and decrease in
oxygen supply to the intervillous space, the earlier the FGR
manifests, reaching a critical condition of the fetus, and the
higher the risk of developing adverse perinatal outcomes and
long-term consequences.

There are two phenotypes of fetal growth restriction: FGR
with early manifestation until week 32 of pregnancy and FGR
with late manifestation after week 32 of pregnancy. In clinical
practice, to distinguish between early and late phenotypes of
FGR, the criteria proposed by the international Delphi con-
sensus are used [6].

Currently, despite a wide variety of studies on the search
for informative diagnostic and prognostic markers, FGR is
considered a complex obstetric and perinatal problem.

Natural autoantibodies (AAB) are an integral part of the
immune system of healthy people. Scientists continue to
study the frequency of deviations in the level of AAB in the
blood serum of pregnant women to predict various somatic
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diseases, reproductive disorders, and pregnancy complica-
tions [6].

This study aimed to evaluate the diagnostic significance
of isolated and combined changes in the level of autoanti-
bodies in the prognosis and diagnostics of FGR with early
and late manifestation.

MATERIALS AND METHODS

The main study group consisted of pregnant women with
FGR (n = 90) hospitalized at the Maternity Hospital of the
S.S. Yudin City Clinical Hospital, and the control group in-
cluded women with a normal pregnancy (n=27) registered
in the Consultative and Diagnostic Department of the same
hospital. The study was conducted from September 2020 to
September 2021. This study was approved by the Local Ethics
Committee of the I.M. Sechenov First Moscow State Medical
University (dated February 19, 2020; extracted from protocol
No. 03-20). All pregnant women provided informed volun-
tary consent to participate in the study. The study groups
included patients aged >18 years with a gestation period of
>28 weeks. The study did not include patients aged <18 years
or those with multifetal pregnancies. The exclusion criteria in
all groups were diabetes mellitus (gestational, types | and 1),
intake of immunosuppressants, antiphospholipid syndrome,
and acute infectious process.

The diagnosis of FGR was made based on clinical recom-
mendations [5], and then in the hospital, venous blood was
collected from pregnant women in the study group to deter-
mine the serum AAB level. Pregnant women from the control
group underwent a standard blood sampling procedure for a
clinical study at weeks 28-38.

Autoimmune antibodies were determined using an en-
zyme-linked immunosorbent assay using the ELI-P-Test
panel, which includes 12 immunoreagents to autoantibod-
ies: AAB markers of anti-hCG syndrome (AAB to hCG, human
chorionic gonadotropin); AAB markers of infectious-inflam-
matory, scar-adhesive, and autoimmune processes (AAB
to DNA, AAB to B,-GP, AT to collagen, AAB to Fc-IgC); AAB
markers of changes in the Langerhans islets (AAB to insulin);
AAB markers of changes in thyroid tissue (AAB to thyroglob-
ulin); AAB markers of changes in the central and/or periph-
eral nervous system (AAB to S100); AAB markers of changes
in the pelvic organs (AAB to Spr); AAB markers of changes
in the vessels and hemostatic system (AAB-TrM, AAB-ANCA);
and AAB markers of changes in kidney tissue (AAB-KiMS).

Statistical methods

Statistical analysis was performed using the StatTech
v. 2.8.5 program (developer Stattekh, Russia). Quantitative
indicators were assessed for compliance with normal distri-
bution using the Shapiro-Wilk test (for <50 participants) or
the Kolmogorov—Smirnov test (for >50 participants). Quan-
titative indicators with a normal distribution were described
using arithmetic means (M) and standard deviations (SD) and
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limits of the 95% confidence interval (95% Cl). In the absence
of a normal distribution, quantitative data were described us-
ing the median (Me) and lower and upper quartiles (Q1-Q3).
Categorical data were described using absolute values and
percentages. Comparison of three or more groups according
to a quantitative indicator, whose distribution differed from
normal, was performed using the Kruskal-Wallis test, and
post hoc comparisons were performed using Dunn’s test with
Holm’s correction.

Comparison of percentages in the analysis of four-field
contingency tables was performed using Pearson’s chi-
square test (for values of the expected phenomenon >10)
and Fisher’s exact test (for values of the expected phenom-
enon <10).

A prognostic model of the probability of a certain out-
come was constructed using the logistic regression method.
Nigelkirk's R? coefficient served as a measure of certainty,
indicating that part of the variance can be explained using
logistic regression. To assess the diagnostic significance of
quantitative characteristics in predicting a certain outcome,
the ROC curve analysis method was used. The separating
value of a quantitative characteristic at the cut-off point was
determined by the highest value of the Youden index.

Differences in indicators were considered statistically
significant at p <0.05.

RESULTS

The examined pregnant women of the main group, de-
pending on the period of FGR manifestation, were divided
into two subgroups in accordance with the Delphi consensus
criteria [6], where subgroup 1 (1A) included 45 patients with
early FGR manifestation, and subgroup 2 (1B) included 45 pa-
tients with late FGR manifestation. The age of pregnant wom-
en in subgroup 1A was 34 (29; 37) years and in subgroup 1B
was 33 (25; 35) years. The age of pregnant women in group 2
(control group) ranged from 22 to 28 years and averaged
23 years. When assessing age, statistically significant dif-
ferences were revealed depending on the groups (p <0.001).

Furthermore, 26 (59.1%) primigravidas among 45 pa-
tients (subgroup 1A) had early manifestation of FGR;
22 (48.9%) primigravidas among 45 patients of subgroup 1B
had late manifestation of FGR; and 8 (29.6%) primigravidas
among 27patients of group 2 (control) had normal pregnancy.
No statistical differences by parity was noted (p=0.054).

Current pregnancy occurred spontaneously in all patients
with early manifestation of FGR and in 42/45 (93.3%) patients
with late manifestation of FGR, and in 3/45 (6.7%) patients of
this subgroup, pregnancy occurred because of in vitro fertil-
ization (IVF). In all patients with normal gestation, pregnancy
occurred spontaneously.

According to prenatal screening 1, a high risk of FGR
was identified in 27/45 (61.4%) pregnant women with ear-
ly manifestation of FGR and in 14/45 (31.1%) pregnant
women with late manifestation of FGR (p=0.004). In 21
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of 45 (47.7%) pregnant women with early manifestation
of FGR and in 14/45 (31.1%) pregnant women with late
manifestation of FGR, a high risk of preeclampsia (PE) was
registered according to prenatal screening 1. However, ac-
cording to prenatal screening 1, patients in the main group
with a high risk of FGR and PE did not take acetylsalicylic
acid for prophylactic purposes. Five of 27 (26.3%) pregnant
women from the control group had a high risk of FGR and
PE according to trimester 1 screening conducted using the
Astraia program. All patients with a high risk of FGR and
PE from the control group took acetylsalicylic acid (150 mg
orally) [5, 71.

The complications of current pregnancy and somatic
diseases in the examined patients are presented in Table 1.
Table 1 shows statistically significant differences in the char-
acteristics of the course of pregnancy between the groups.

Moderate preeclampsia and chronic arterial hypertension
were significantly more common in the subgroup with early
manifestation of FGR than in the subgroup with late manifes-
tation and in the control group; the study results [8] confirm
this conclusion.

Acute respiratory viral infection (ARVI) during pregnancy
occurred in subgroups 1A and 1B with the same incidence,
but statistically significantly more often in the main group
than in the control group (p=0.004).

The threat of miscarriage with the formation of retrocho-
rial hematoma in trimester | in patients in the subgroup with
early manifestations of FGR was significantly more frequent
(8/45; 17.8%). A study conducted in 2016 [9] revealed a cor-
relation between an increased concentration of autoantibo-
dies to hCG and the formation of retrochorial hematomas in
trimester | of pregnancy.

Anemia in pregnant women was diagnosed statistically
significantly more often in the main group; when comparing
the incidence in the subgroup with early and late manifes-
tations of FGR, no statistically significant differences were
revealed. Pregnant women with anemia have a high risk of
obstetric complications, such as preterm delivery, FGR, and
maternal postpartum infections, which indicates the need to
pay attention to the diagnosis and treatment of anemia for
its prevention [10]. Statistically significant differences were
revealed when assessing myopia of varying degrees and var-
icose veins of the lower extremities; their incidence in the
main group was significantly higher than that in the group
with normal pregnancy, which may indicate connective tissue
dysplasia.

Based on the abnormal levels of autoimmune antibod-
ies in the blood serum in pregnant women of the main and
control groups, statistically significant differences were ob-
tained, namely, AABs to the hCG antigen (p <0.001), AABs
to DNA (p <0.001), AABs to B,-GP (p=0.035), AABs to col-
lagen (p <0.001), AABs to Fc-IgG (p=0.001), AABs to insulin
(p <0.001), AABs to S100 (p <0.001), AABs to Spr (p <0.001),
AABs to TrM (p <0.001), AABs to ANCA (p <0.001), and AABs
to KiMS (p <0.001) (Fig. 1).
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Subgroup 1A

Subgroup 1B

Group 2, control

Indicator (FGR with early (FGR with late (n=27) p
manifestation, n=45) | manifestation, n=45) B
Somatic anamnesis
Chronic arterial hypertension 18 (40,0%) 8 (17,8%) 1(3,7%) Pia-18-2=0,001*
Pia15=0,04"
Pia=0,02
Mitral valve prolapse stage | 4 (8,9%) 4 (8,9%) 1(3,7%) Pia-1p-=0,395
Chronic pyelonephritis 9 (20,0%) 5(11,1%) - Piacip-, =0,040
P1n2=0,039"
Myopia of varying degrees 31 (70,5%) 33 (73,3%) 4 (14,8%) Pia-1p-2 <0,001*
Py <0,001%
Pig- <0,001"
Varicose veins of the lower extremities 9 (20%) 13 (28,9%) 1(3,7%) Pia-1p_p =0,034%
Pis-,=0,027*
Complications of pregnancy
Moderate preeclampsia 23 (51,1) 14 (31,1) 2 (7,4) Pia_1p— <0,001*
Pin2 <0,001"
Pig =0,038"
ARVI with fever 18 (40,9) 19 (62,2) 2(7,4) Pia-1p_p =0,004*
Pia_,=0,005*
P15-,=0,005*
Chronic cystitis and exacerbation 9 (20,5%) 6 (13,3%) 2 (71,4%) Pia-18-2=0,304
Anemia during pregnancy 24 (54,5) 27 (60,0) 3(15,8) Pia-1p—2 =0,004*
P1-2=0,009"
P1p-, =0,004*
Threatened miscarriage with the 8 (17,8%) 1(2,2%) - Pia-1p-,=0,005
formation of a retrochorial hematoma Piprp=0,042*
in trimester | Piap =0,042*
Preterm placental abruption - 2 (4,6%) - Pir182=0,196

* The differences are statistically significant (p <0.05); p;,_;5., — comparison of three groups: 1A, 1B and the 2nd group (control);
Pia_g — comparison of subgroups 1A and 1B; p,,_, — comparison of subgroup 1A and control group 2; p,;_, — comparison of

subgroup 1B and control group 2.
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Fig. 1. The frequency of detection of deviations in the level of autoantibodies depending on the groups of subjects and forms of fetal

growth retardation, %.
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However, when comparing the incidence of abnormalities
in the level of autoantibodies in early and late manifesta-
tion of FGR, an isolated increase in AABs to the hCG antigen,
AABs to TrM, AABs to ANCA, and AABs to KiMS was noted
with early manifestation of FGR.

With the late manifestation of FGR, the isolated increase
in the level of antibodies to DNA and insulin is statistically
significantly higher. Abnormal levels of AABs in the S100
protein occur with the same frequency in both early and late
manifestations of FGR.

We conducted binary logistic regression to study the
probability of developing FGR with early and late manifesta-
tion depending on the level of autoimmune AABs determined
by the ELI-P test.

We developed a prognostic model to determine the prob-
ability of early FGR manifestation depending on the level of
AABs to hCG, S100 protein, ANCA, and KiMS using binary
logistic regression.

The dependence observed is described by the following
equation:

P=1/(1+e?) x 100%
2= 0.605 = 0.092X 5, 1o 16 antigen *

+ 0.147Xppgs t0 5100 *+ 0 113X pngs 10 anca + 0-192X pngs 10 kimss
where P is the probability of FGR with early manifesta-
tion, e is the base of natural logarithms and has a value of
2.71828182845904, and z is the standard regression equa-
tion.

The resulting regression model is statistically significant
(p <0.001). Based on the value of the Nigelkirk coefficient
of determination, the model explains 59.4% of the observed
group variance (Table 2).

The area under the ROC curve was 0.924+0.044 (95% Cl,
0.838-1.000). The resulting model was statistically signifi-
cant (p <0.001).

The threshold value of the logistic function P at the cut-
off point, which corresponded to the highest value of the
Youden index, was 0.405. FGR with early manifestation was
predicted when the value of the logistic function P was higher
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than or equal to this value. The sensitivity and specificity of
the model were 94.7 and 87.8%, respectively (Fig. 2).

A prognostic model was developed to determine the prob-
ability of developing FGR with late manifestation depending
on autoantibodies to DNA, collagen, and S100 protein using
binary logistic regression.

The noted dependence is described by the following
equation:

P =1/(1+e) x 100%
2=0.290 + 0.077Xppg 1o ona + 0-102X40g 10 cotiagen +
+ 0.072X15 10 5100
where P is the probability of FGR with late manifesta-
tion, e is the base of natural logarithms and has a value of
2.71828182845904, and z is the standard regression equation.

The resulting regression model is statistically significant
(p <0.001). Based on the value of the Nigelkirk coefficient
of determination, the model explains 42.6% of the observed
group variance (Table 3).

The area under the ROC curve was 0.866+0.057 (95% ClI,
0.754-0.978). The resulting model was statistically signifi-
cant (p <0.001).

1,00 I
.
0,75
=
=
B 0,50
3
(D et
0,25
0
0 0,25 0,50 0,75 1,00
1 — Specificity

Fig. 2. ROC curve characterizing the dependence of the probability of
fetal growth retardation with early manifestation on a combination
of autoantibodies.

Table 2. Characteristics of the association between autoantibodies and the probability of detecting fetal growth retardation with early

manifestation

o COR AOR
Autoantibodies (95% Cl) P (95% Cl) p

AAB to HCG antigen 0,957 0,060 0,912 0,037*
(0,913-1,002) (0,837-0,995)

AAB to S100 protein 1,049 0,082 1,158 0,011*
(0,994-1,107) (1,035-1,296)

AAB to ANCA 1,078 0,012* 1,119 0,032*
(1,016-1,145) (1,010-1,240)

AAB to KiMS 1,107 0,002* 1,212 0,002*

(1,038-1,182)

(1,075-1,366)

*Differences between subgroup 1A with delayed fetal development with early manifestation and the control group are statistically
significant (p <0.05); COR (crude odds ratio) unadjusted odds ratio; AOR (adjusted odds ratio) — adjusted odds ratio; AT to ANCA —
cytoplasmic antigen of vascular endothelial cells; AT to KiMS — membrane antigen of kidney glomerular cells.
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Table 3. Characteristics of the association of autoantibodies with the probability of detecting delayed fetal development with late

manifestation

o COR AOR
Autoantibodies (95% Cl) P (95% Cl) p
AAB to DNA 1,079 0,006* 1,080 0,019*
(1,022-1,138) (1,013-1,153)
AAB to collagen 1,114 0,013* 1,108 0,044*
(1,022-1,214) (1,003-1,224)
AAB to S100 0,911 0,004* 0,931 0,045*

(0,856-0,970)

(0,868-0,998)

*Statistically significant differences between subgroup 1B and the control group (p <0.05); COR (crude odds ratio) — unadjusted odds
ratio; AOR (adjusted odds ratio) — adjusted odds ratio; AT to DNA — autoantibodies to DNA.

The threshold value of the logistic function P at the cut-
off point, which corresponded to the highest value of the
Youden index, was 0.338. The late FGR was predicted when
the logistic function P value was higher than or equal to this
value. The model sensitivity and specificity were 100.0% and
81.6%, respectively (Fig. 3).

CONCLUSION

Thus, when studying the probability of identifying FGR
with early and late manifestation based on the determina-
tion of autoimmune autoantibodies using an enzyme-linked
immunosorbent assay using the ELI-P-Test panel, diagnosti-
cally significant combinations were identified. For early man-
ifestation of FGR, the combination was AABs to hCG + AABs
to S100 + AABs to ANCA + AABs to KiMS. For late manifes-
tation of FGR, the combination AABs to DNA + AABs to colla-
gen + AABs to protein S100 showed diagnostic significance.

The results obtained have practical significance; the im-
plementation of these results in practical activities will allow
for preventive measures, which will help reduce the inci-
dence of adverse perinatal outcomes.
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KoHbauKT mHTepecoB. ABTOPLI AeKNApUPYIOT OTCYTCTBUE SIBHBIX
1 NOTEHUMaNbHBIX KOHGDIMKTOB MHTEPECOB, CBA3aHHLIX C Nyb/mKa-
LiMer HacToALLLe cTaTby.
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