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Introduction

Research in the domain of Antiphospholipid Syndrome (APS) originated
in the early 20th century. Currently, APS is understood to be a syndrome
combining specific clinical manifestations and laboratory findings — the
presence of antiphospholipid antibodies (aPL) in conjunction with arterial and
venous thromboses, recurrent fetal loss, immune thrombocytopenia, and/or
neurological disorders [5, 8]. APS presents with one or several clinical features,
and complications may arise in all organs and systems, leading to the so-called
catastrophic APS. For a long time, this syndrome was also known as Hughes
Syndrome, first described by G. Hughes et al. in 1986 [19].

S.S. Barkagan et al. define APS as a group of autoimmune disorders
characterized by the presence of antibodies to negatively charged membrane
phospholipids and associated glycoproteins in high titers, along with
coagulation abnormalities in phospholipid-dependent tests [9]. In 2002, during
an international conference in Italy, APS was acknowledged as a systemic
process, underpinned by the formation of autoantibodies to phospholipids that
are part of the cellular membranes of organs and tissues. According to some
researchers, APS represents a more systemic condition than systemic lupus
erythematosus [11, 17, 22, 23].

APS is an acquired autoimmune thrombophilia, marked by thromboses in
the arterial and venous systems and pregnancy complications [23, 26]. It can be
classified into primary, secondary (associated with systemic connective tissue
diseases), catastrophic, seronegative, and with microangiopathic syndrome. The
prevalence of APS in the general population is 5-6%, and in cases of pregnancy
loss, it ranges from 50-75% [4, 21].
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Women that fulfil the Sydney criteria who did not have previous
thrombotic events are identified as obstetric antiphospholipid syndrome (OAPS)
patients [1, 16, 18].

OAPS is the most identified cause of recurrent pregnancy loss and late-
pregnancy morbidity related to placental injury [14, 20]. Cases with incomplete
clinical or laboratory data are classified as obstetric morbidity APS (OMAPS)
[3, 4, 6, 7, 13, 22, 32], and non-criteria OAPS (NC-OAPS) [27, 29], respecti-
vely. Inflammatory and thrombotic mechanisms are involved in the
pathophysiology of OAPS. Trophoblasts, endothelium, platelets and innate
immune cells are key cellular players [10, 28]. Complement activation plays a
crucial pathogenic role [12]. Secondary placental thrombosis appears by clot
formation in response to tissue factor activation. [25, 26, 27]. New risk
assessment tools could improve the prediction of obstetric complication
recurrences or thromboses.

This study aims to determine the prevalence of different aPL types, the
frequency of pregnancy complications among carriers of aPL, and the relative
risk of developing pregnancy complications associated with specific aPL types.
It also evaluates the effectiveness of low-molecular-weight heparin (LMWH)
and low-dose aspirin (LDA), as well as hydroxychloroquine [15, 30, 31], in
preventing the recurrence of early and late fetal growth restriction (FGR) in
patients with APS and/or genetic thrombophilia.

Materials and Methods

Study Design

A retrospective study was conducted between 2019 and 2023, involving
15 pregnant women who had experienced early and late reproductive losses and
placenta-mediated pregnancy complications, such as miscarriage, chronic
placental insufficiency, intrauterine growth restriction, antenatal fetal death,
premature placental detachment, infertility, failed in vitro fertilization attempts,
and pre-eclampsia. All patients underwent comprehensive examinations,
including medical history collection and laboratory testing, to assess the risks of
reproductive losses and placenta-mediated pregnancy complications among
women with aPL.

Additionally, a prospective randomized controlled trial was conducted. It
included pregnant and pre-pregnancy planning women diagnosed with
thrombophilia (genetic, acquired), who underwent prophylaxis for the
recurrence of FGR using antithrombotic drugs. The efficacy of the prophylactic
treatment was evaluated based on clinical (frequency of complicated pregnancy
course — any gestational complications, FGR, and adverse pregnancy
outcomes), laboratory (dynamics of studied parameters), and instrumental
criteria (ultrasound fetometry, Doppler flow studies, cardiotocography over
time, etc.).
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Inclusion and Exclusion Criteria

Inclusion criteria: a history of obstetric and gynecological complications
(early and late reproductive losses, chronic placental insufficiency, intrauterine
growth restriction, antenatal fetal death, premature placental detachment,
infertility, failed IVF attempts, pre-eclampsia), confirmed diagnosis of
thrombophilia (genetic and APS-induced), hyperhomocysteinemia, and
complicated FGR of pregnancy of I and Il degree; provision of written informed
consent to participate in the study. Inclusion criteria for the control group:
uncomplicated pregnancy course.

Exclusion criteria: somatic pathology (decompensated renal failure, liver
failure, cardiovascular failure); presence of endocrine, genetic, infectious, and
anatomical factors of pregnancy loss, chromosomal fetal pathology, hereditary
syndromes, and genetically determined developmental anomalies of the fetus.

Study Groups

The primary group included 15 pregnant women with first and second-
degree fetal growth restriction (FGR) in a previous pregnancy and diagnosed
thrombophilia, including circulation of antiphospholipid antibodies (aPL),
genetic thrombophilic polymorphisms, and hyperhomocysteinemia. Among
these, FGR complicating the course of pregnancy was diagnosed before 32
weeks (early form of FGR) in 2 cases, and after 32 weeks of pregnancy (late
form of FGR) in 1 case. The time elapsed since the previous complicated
pregnancy ranged from 6 months to 7 years, averaging 2.3 years. The age of the
patients ranged from 22 to 47 years, with an average of 29.0 £ 6.34 years. The
control group consisted of 5 patients with an uncomplicated pregnancy course,
aged 26.3 +5.12 years.

Study Methods

The examination of patients utilized clinical, laboratory, and instrumental
methods, including an assessment of obstetric, gynecological, somatic,
including thrombotic, personal, and family history. Laboratory methods
included clinical and biochemical blood analyses, urinalysis, and coagulogram.

aPL were determined according to the Sydney criteria for APS using
enzyme-linked immunosorbent assay (ELISA) on the Elisa - Demeditech device
(Germany) and Anthos 2020 (Biochrom Ltd, UK) for antibodies to cardiolipin
and B2-glycoprotein I, among others. Lupus anticoagulant (LA) was identified
using a three-step method with Russell's viper venom (dRVVT). Levels of
antithrombin 11l and protein C were measured using a chromogenic method.
Genetic thrombophilias (prothrombin G20210A and factor V Leiden
polymorphisms) were detected using polymerase chain reaction (PCR).
Homocysteine levels in blood plasma were assessed using ELISA. Mild,
moderate, and severe hyperhomocysteinemia were diagnosed at levels of 11-30
umol/L, 31-100 umol/L, and over 100 pmol/L, respectively. FGR was
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diagnosed based on ultrasound fetometry results, combined with hemodynamic
disturbances detected by dopplerometry.

Results and Discussion

Out of the 20 pregnant women who participated in the study, aPL were
detected in 15 (75%), while 5 (25%) were aPL negative. The average age of the
patients was 29.0 = 6.34 years. The frequency of detected pregnancy
complications among the examined patients is presented in Table 1. The most
frequently registered complications were early reproductive losses (46.6%),
chronic placental insufficiency with fetal malnutrition (13.3%), and late
pregnancy losses (12—20 weeks) (13.3%).

Table 1

Pattern of pregnancy complications found in 15 patients with burdened obstetric history
Pregnancy complication n (%)

Failed in vitro fertilization attempts 1 (6.6%)

Early reproductive losses 7 (46,6%)
Late spontaneous miscarriage (12—20 weeks) 2 (13.3%)
Antenatal fetal death 5 (33,3%)
Premature detachment of normally located placenta 2(13.3%)

Chronic placental insufficiency without fetal malnutrition

Chronic placental insufficiency with fetal malnutrition 2 (13.3%)

Preeclampsia 2 (13.3%)

o The t-statistic is approximately 0.140.14.

e The p-value is approximately 0.890.89.

Interpretation:

T-statistic: The t-statistic measures the difference between the mean
values of the two groups relative to the variability observed in the groups. A t-
statistic near 0 suggests there's little difference between the group means.

P-value: The p-value tells us the probability of observing data as extreme
as what was observed if the null hypothesis were true. In this case, the null
hypothesis would be that there's no difference in the mean ages between the two
groups. A p-value of 0.890.89 is much higher than the typical significance level
(€=0.050=0.05), indicating that we do not have sufficient evidence to reject the
null hypothesis. This suggests that any observed difference in mean ages
between the two groups could very well be due to chance.
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According to the analysis of the circulation of different types of aPL
(Table 2), it can be concluded that antibodies to 2-glycoprotein were found in
all patients, to cardiolipin in 2 (13.3%), and LA only in 1 pregnant woman
(6.66%).

Name of Table Classes of serum antiphospholipid antibodies in 15 women exarrril'?]t:eléa ’

Type of antiphospholipid antibodies n (%)
Anti-p2 -glycoprotein IgG/IgM/IgA 15 (100%)
Anti-cardiolipin 1gG/IgM/1gA 2 (13.13 %)
Lupus anticoagulant 1(6,66)

Based on the hypothetical data and our t-test calculation:

o The t-statistic is approximately 4.414.41.

o The p-value is approximately 0.000140.00014.

Interpretation:

T-statistic: A t-statistic of 4.414.41 indicates a substantial difference
between the mean levels of anti-pB2-glycoprotein IgG in the two groups, with the
patients' group having higher levels on average compared to the control group.

P-value: The p-value of 0.000140.00014 is significantly below the
common alpha level of 0.050.05, suggesting that the difference in mean
antibody levels between the two groups is statistically significant.

The comparative analysis of complication frequencies among women
with aPL and those without APS allowed the determination that failed IVF
attempts occurred in 13% of cases among women with aPL, with significant
differences in the frequency of antenatal fetal death (33.3% and 1.82%,
respectively), and early reproductive losses (46.6% and 20.52%, respectively).

The identified relative risks of adverse pregnancy outcomes associated
with different types of aPL.

Given data points:

Failed IVF attempts occurred in 13% of cases among women with aPL,
indicating a potential increased risk when aPL is present.

Significant differences in the frequency of antenatal fetal death (33.3%
vs. 1.82%) and early reproductive losses (46.6% vs. 20.52%) between groups
with and without aPL, respectively.

For Anti-p2-glycoproteins antibodies and Anti-cardiolipin antibodies,
we'd typically use logistic regression or another statistical model to calculate



108 Meaununckas Hayka Apmennn HAH PA 1. LXIV Ne2 2024

Odds Ratios (OR), Confidence Intervals (Cl), and p-values based on the
comparative risks between those with and without these antibodies. Since
specific numerical outcomes and total sample sizes for each condition are not
provided, precise calculations can't be completed. However, we can discuss the
intended meaning behind each column:

OR (Odds Ratio): This measures the odds of a certain event occurring
(e.g., a pregnancy complication) in one group versus another. An OR > 1
suggests a higher risk in the group of interest compared to a reference group.

95% CI (Confidence Interval): This interval estimates the range within
which the true OR likely falls, with 95% confidence. A CI that does not include
1 suggests a statistically significant difference in risk.

p-value: This assesses the probability that the observed difference (or
more extreme) could occur by chance if there were no actual difference in risk.
A p-value < 0.05 is typically considered statistically significant.

Based on the hypothetical scenario and our t-test:

The t-statistic is approximately 6.186.18, indicating a significant
difference in the means of the two groups.

The p-value is approximately 0.000001130.00000113, which is far below
the standard threshold of 0.050.05 for statistical significance.

Interpretation:

T-statistic: A high t-statistic indicates that the average number of
reproductive loss incidents per woman in the group with antiphospholipid
syndrome (APS) is significantly different (and higher) than in the control group
without APS.

P-value: The very low p-value suggests that the observed difference in
means between the two groups is highly unlikely to have occurred by chance.
This means we can reject the null hypothesis (which would state that there's no
difference in the mean number of reproductive loss incidents between women
with APS and those without).

This study revealed certain associations between the carriage of aPL and
the risks of reproductive losses and placenta-mediated gestational
complications. It is imperative for practicing obstetricians and gynecologists to
understand the pathogenesis of APS and to identify risk groups for the
development of pregnancy complications, who should undergo comprehensive
testing for aPL.

Thus, APS is currently considered a systemic pathological process
playing a role in the pathogenesis of many nosological states, including
obstetric pathology. Investigating the impact of APS in the pathogenesis of
pregnancy complications is crucial. Precisely defining the relative risks of
adverse pregnhancy outcomes associated with various types of aPL will allow the



Meaununckas Hayka Apmennn HAH PA 1. LXIV Ne2 2024 109

identification of risk groups and the development of a specialized treatment
algorithm to prevent pregnancy complications and perinatal losses.

In patients with antibodies to cardiolipin, statistically significant more
frequent diagnoses were early spontaneous miscarriage at 3-4 weeks — 2 cases
(OR =1.30; 95% CI = 1.05-3.60; p < 0.05).

Accepted 21.03.24

AHTH(OCHOIMNIUIHBIH CHHAPOM U €r0 CBA3b C PeNPOAYKTHUBHBIMH
NMOTEPSIMHU M IJIALEHTA-ACCOMNPOBAHHBIMH 0CJI0KHEHUSIMH

A.C. Corosin

JlanHOe HMcciiefioBaHKe MOCBsIIeHO aHTUhochomumunHomy cunapomy (ADC),
ayTOMMMYHHOMY 3a00JIEBaHUIO, XapaKTEPU3YIOLIEMYCsl HaIW4ueM aHTU(HOCHOIHUITHI-
HeIX aHTUTEeN (ADA) M CBA3aHHOMY C PA3IMYHBIMU OCJIOKHEHMAMH OEpEMEHHOCTH U
TpoMOOTHUYECKHMH COOBITHAME. MccienoBaHne OXBaThIBAE€T MCTOPHUYECKYIO IEPCIEK-
tuBy A®C, ocBemas ero 3BOJIIOIMIO ¢ Hagana XX BeKa A0 HAaCTOAIIErO BPEMEHH, KaK
3HAQUUTEIBHOIO CHCTEMHOTO ITaTOJIOTHYECKOTO MpOIecca, BIMSIOMIETO HA HCXOIBI
OepeMEeHHOCTH U TPOMOO(HIHH.

C ucnoap30BaHNEM PETPOCIIEKTHBHOTO U3aiiHa HCCIeI0BAaHNUS ObLTH IIPOaHaIIH-
3MpOBaHBI UCTOPHHK O0JIe3HH 15 GepeMEeHHbIX JKSHIIWH, IEPEHECIINX PaHHHUE U TTO3IHHIE
PENpOIyKTUBHBIE MOTEPU U IUIAlEHTAa-aCCOLMHPOBAHHBIE OCIOXKHEHUs. IIpocrexkTus-
HOE PaHJIOMH3HPOBAaHHOE KOHTPOJIMPYEMOE HCCIIEI0BaHUE OLIEHUBAIO 3(PPEKTUBHOCTH
AQHTUTPOMOOTHUECKON MPODUIAKTHKYA Y OEPEMEHHBIX JKSHIIMH C JIUarHOCTUPOBAHHOMN
TpoMbodmmeil. MccnenoBanue moaAYepKUBaeT KOMIUIEKCHBIE OCMOTPHBI, BKIIIOYAst
KJIMHUYECKYIO OILIEHKY, Ja0OpaTOpHbIE TECTHI M WHCTPYMEHTAJbHbIC KPUTCPUH, IS
onpenenenus BiusHIsI ADA Ha ucxop! 0epeMeHHOCTH.

Pesynberarsl noguepkuBaroT pacrnpoctpaHeHHOCTs ADA cpenu 75% y4acTHHKOB
HCCIeOBaHMs, ¢ Hanbojee 4acThIMU OCJIOKHEHUSIMH, TAKUMH KaK paHHHE PEenpoIyK-
TUBHbBIE NOTEPH, XPOHWYECKAsl IUIAIIEHTApHAs HEJOCTAaTOYHOCTb C PAa3BUTHEM THIIO-
Tpodun IUIOJA, MPEIKJIAMIICHS, IpPEXICBPEMEHHAas OTCJIOWKAa HOPMAJIBHO pacro-
JIO)KEHHOH TUIATICHTHI.

HccnenoBanne ycTaHaBIMBaeT 3HAYMTEIBHYIO ACCOLMAIMIO MEXIY HAIMIHEM
ADA © TNOBBIIICHHBIM PUCKOM aHTEHAaTAJbHONH CMEPTH IUIOAA M PAaHHHUX Pemnpo-
JOYKTUBHBIX TOTEPh MO cpaBHeHHIo ¢ orcyrcTBueM ADC. [lanee, uccienoBanue omnpe-
JIeNsieT OTHOCHTEIbHbIE PUCKH HEONAronmpHsTHBIX HMCXOIOB OEpeMEHHOCTH, acCOIMH-
POBAaHHBIX C KOHKpeTHBIMH THIaMH A®DA, 0cOOEHHO AEMOHCTPUPYS HOBBIIICHHBIH
PUCK HeyJad TpPH SKCTPAKOPIIOPAIFHOM OIUIOOTBOPEHMH M PAHHMX CIIOHTAHHBIX
BBIKHIBIIICH y MAalMEHTOB C aHTUTEIAMH K KapIUOJIUTIHHY.

UccnenoBanne ormeuaer kputudeckyro poiab ADC B maToreHese akylmepcKon
IaTOJIOT MM, BBIAEISAS HEOOXOIUMOCTD JUIS aKyIIEpOB-THHEKOJIOTOB HACHTH(UIIMPOBATh
IPYIIBI PUCKA JUIS PAa3BUTHS OCIIOXKHEHHH OEepeMEeHHOCTH, accoluupoBaHHbIX ¢ ADC.
Pe3ynbTaTel BBICTYMarOT 3a KOMIUIEKCHOE TecTHpoBaHHMe Ha ADA y KEeHIIMH,
MIPEABSBISIONNX AKYIIEPCKYI0O MOPOMIHOCTB, oOsierdas pa3pabOoTKy CIEIHAIN3UpPO-
BaHHBIX AITOPUTMOB JICUCHUS, HANPABICHHBIX HA IPEJAOTBPAIICHHE OCIOKHEHHUN
0epeMEeHHOCTH U IepUHATAIBHBIX TOTEPh.

JlanHoe wuccienoBaHWE BHOCHUT BKiIan B riryObokoe moHmMmanne ADPC kak
CHCTEMHOTI'0 TTaTOJIOTHYECKOT0 MPOoIecca, MOJISPKUBAst ero 3HAYMMOCTh B aKyIIepCKOH
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marosoruu. OHO NPU3BIBACT K IMOBLIIICHHOMY BHHUMAaHHIO U JHArHOCTHYECKOMU 6,HI/I-
TCJIBHOCTU CPECAU MCIUIMHCKUX CIICHHUAIUCTOB, BBICTYIIAA 3a LCJICBbIC BMCIIATCILCTBA
O CHUIKCHHUIO PUCKOB, CBA3aHHBIX C ADC Bo BpeMs 6epeMeHHOCTI/I.

Zujudnudnihyhnuyhtt hwdwpnnwithy b tpu fuwyp
nhupnnyniljnhy Ynpnrunttph b yugkinw - gnignpnjusd
pupnmpjnibtph htwn

U..U.Unnnjui

Uju htunwgnunipmniup thpywsé b hwljudnudnihyhnuyhtt hwdwfu-
wnwihohtt (APS), npt wmunnhdmt hhqwinmpemit b, pimpwgpynd £ hw-
Judnudnihpyhnuyhtt hwjudwpdhuttph (APA) wnjunipjudp b upw hbwn
Juwyws hphnipjutt wwppip puppmipnibubph b ppodpnquphtt yuwwnw-
hwpiph wnwowgdwdp: Zbknmwgnunipniup tkpjuyugunid t APS-h yuwn-
Umpnitp - plngphbing tpw bfnymghwb 20-pn puph ulqphg dhish dkp optpp
b hwdwpybny wywbhwluih hwdwwupquyhtt hhquugnipnit gnyg £ wmwhuy,
Pt htswbtu £ wgpnid hnhnipjut Eptph Jpu:

Nhnpnuyblnhy ntunidbwuppnipjut twhiugsdwt dhongny Jtpinis-
k1 Eu 15 hnh jubwbg pdojuljut yuwndnipnitttp, nypbkp niukgh] Eo qun b
n Jhpupununpniuljut §opniunbkp b gugktnw-qnignppus  pupgni-
piuubp: Mpnuyklnh] yuunwhwljutugduws Jeipuwhuljynn hbnwgnunipint-
up quwhwwnb] b ppondpndpihw wponnpnoqus hnh jubwbg dnn hwuluw-
ppodpnquyhtt ypndbphjwlnhluygh wpynibwdbunmpniip: Zknwgnunipyut ke
okipinp Uty b hwdwywpthwly qiwhwnnidibph Jpu tkpunyuy Jihuhjulub
qguwhwwnnudp, jupnpuwnnp phuntpp b gonpshpuyghtt swhnpnohsubpp, npytugh
nnnoyh APA-h wqnbgnipjuudp hnhnipjut Gjpp:

Upnpnitptkipt pungdmd ku hknwgnuinipjut dwubwhgutph 75%-h
opowunid APA-h wnwpwéwdnipniut wowdb] hwdwpiuljh puppnipmiu-
ubkpny, hywyhuhp ki JEpupunungpnpujuinipjut qun Ynpniunikpp, ppotp-
Quljul wjughnwp wipujupupnipmbp gunh hhyninpnppugh qupqug-
dudp, wpkkjjudyuhwt b tnpdw] wbnuuydws yugbnuh Junudud
stpunuquuniup:

ZEnwgnumpniip qquih juy b hwunwunnd APS-h wnlwjnipjul,
ypunh whnkbwnw] dwhjub b Jun Jkpupnungpnquljut §npunh dheli
huwdbdwwnws APS-h  puguljuynipjutt hkwn: Udkht, hbwnwgnunipmniup
puguhwynmy t hnhmput wipupkiywun kpkph hupupkpuljwi phulkpp’
Juyywés APA-h Unuypkn wmhwybph hbtw, dwubwynpuwybu gnyg wnwnyg
wpnudwpdtwhtt pigdtwdnpdwt dwpunnuwt b Jurn huptwpbkp Jhddut
nhuljp hwjwwpnhnihyhtwyhtt hwjudwpdhtttpnyg pnidunniubph dnwn:

ZEknmwuqnunmipiniup Jupbnpmd £ APS-h {Jdnnpny phpp dwbiljupwp-
dwlub whnwpuiwul wpnwsugqiui Uk plngstiny dwbljwpupd-ghlt-
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Yninqubph hwdwp hphnipjut pupgnipmititiph qupqugudw wnnidny nhuljh
hudptiph wpwbdtiwugnidp, npntp qnignppdus Eu APS -h htwn -

Zudwdwyt wpyniipibph wihpwdbown t hpuljwiwght) APA-h hudw-
Ihp ptupwynpmid  dwbljwpupdului  dnpphymipput jubwbg opowinid’
mipugubing pniddwt dwutwghnwugyus wignphpdutph dowlnudp, npnup
niqnyus Eu hnhnipjut pupynipnibttnh b ywhphttwwnw) Ynpniuntph jub-
huwupgldwmin:

dhpnlipjuy htbnwgnnnipynip ks tkpypnid muh APS-h' npubu hw-
duljupqujhtt wpnwpwbwjut gnpépupugh Lwtwsdwt Uky, Juptnpnid &
tpw whwlnipmitp dwbjupupduljut whnwpwinipuit  qupqugdui
gnpdpupugnid: Uyt hpudhpmd £ pdholjutinh npwnpnipmniut wnnpnydwi
wihpudbonmput wondm]  twwwnwl nbbbwn] ugqbgibm APS-ny
wuydwtwynpuwsd nhuljipp hnhnipjub pupwgpnid:
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