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ABSTRACT
Objective — to study the features of the course of pregnancy in women with
antiphospholipid syndrome (APS), depending on the therapy and the presence of
TORCH infection.
Material and methods. 137 cards of women with a history of pregnancy termination
were analyzed, divided into 2 groups according to the principle of presence/absence of
plasmapheresis in the treatment regimen at the stage of pregravid preparation, followed
by ranking into 2 subgroups according to the principle of presence/absence of TORCH
infection activity.
Key words: antiphospholipid antibodies, antiphospholipid syndrome,
miscarriage, plasmapheresis, TORCH infections.

Results. The features of the course of pregnancy in women with APS depending
on the complex therapy and the presence of TORCH infection were as follows: early
toxicosis developed more than 2 times more often, regardless of the treatment regimen
used, the presence or absence of TORCH infection. The threat of spontaneous
miscarriage in the first trimester was almost 10 times higher than in the control group.
The absence of efferent therapy in patients with TORCH infection against the
background of APS led to an increase in the risk of spontaneous miscarriage up to 73%,
which was more than twice as much as in patients whose plasmapheresis was included
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in the treatment regimen. Placental insufficiency developed 3 times more often than in
the control group and 2 times more often than in the main group. In the third trimester,
an increase in the risk of preterm birth was observed in all subgroups, with the
exception of 12, which did not differ from the control group and was 2.9 times smaller
than in the comparison subgroup. Fetal hypoxia in patients with APS, but without
TORCH infection, regardless of the therapy, developed with the same probability as in
the control group. The presence of TORCH infection in women with APS, whose
plasmapheresis was included in the complex therapy, increased the probability of
developing fetal hypoxia by more than 50%, while the absence of efferent therapy
methods led to a three-fold increase in the probability of fetal suffering in relation to
the control group and double — in relation to the main subgroup.
Conclusion. Combined therapy for miscarriage in women with APS with the inclusion
of plasmapheresis at the preconception stage, which developed against the background
of TORCH infection, significantly reduces the development of pregnancy
complications.
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PE3IOME. Iens wuccnenoBaHusi — HU3Yy4YUTh OCOOCHHOCTH  TEYEHMS
OepeMeHHOCTH y JKeHmUH ¢ aHTtudochomumuaasiM  cuHapomMoM (ADPC) B
3aBUCUMOCTH OT nmpoBoaumor Tepanmuun U Hammuuss TORCH-undexmuii.
Marepuan u meroasl. [IpoBenen ananus 137 meakapT KEHIIMH C MNPEPHIBAHUSIMU
OCpeMEHHOCTM B aHaMHe3e, pas3JeieHHbIX Ha JB€ TPYNIbl [0 MPUHIIHUIY
HaJIM4KMe/0OTCYTCTBUE IUIa3Madepe3a B CXeMe Tepalldd Ha dTane IperpaBuIapHON
MIOATOTOBKM C MOCJIEIYIOUIUM PaHKMPOBAHUEM HA JBE MOArPYHIBI MO MPUHIUITY
Hajgnune/oTcyTcTBUe akTuBHOCTH TORCH-uadexnmii. B 1-10 rpymmy (oCHOBHYIO)
BOILIUTM KEHIIMHBI (n=73), KOTOPhIM Ha MpErpaBUIapHOM 3Tale MTPOBOANIACH
KOMILJIEKCHAsI Tepamnusi ¢ BKIIOUEHHUEM IutazMadepesa, BO 2-10 rpyIiy (CpaBHEHUS,
N=64) — >KEeHIIMHBI, KOTOPHIM 3 depeHTHAS TEPAIHs HE MPOBOAUIACH. Y )KEHIIHH |-
i (—) 1 2-i (—) moArpymi Mo pe3yibTaram JabopaTOPHBIX UCCIEIOBAHUN MPU3HAKOB
aktuBHocTd TORCH-undeknuii He Habmonan0Cch. Y manmueHtok 1-it (+) u 2-k (+)
MOArPYII oOHapyxeHa AKTUBHOCTh TORCH-undexumii.
PesynbraTel. Onpenenensl 0COOEHHOCTH TeUeHUs1 OepeMeHHOCTH Y keHIIuH ¢ ADC B
3aBUCUMOCTH OT MPOBOJIUMOM KoMIuieKcHOU Tepanuu 1 Hanuuusi TORCH-unbexui.
Pannuii Tokcuko3 y xeHmuH ¢ A®C pasBuBaiica Oojiee 4eM B 2 pa3a yalle BHE
3aBUCHUMOCTH OT UCIIOJIb3YEMOW CXEMbI Tepanuu, Hannuus uiam orcyrctBus TORCH-
MHpEKIUA 10 CpaBHEHHIO C OEpeMEHHbIMH KOHTPOJIBHOM TIpymIbl. Yrposa
CaMOIIPOU3BOJIBHOTO MATOJIOIMYECKOTr0 IpephiBaHUs OepeMEeHHOCTH B | Tpumectpe
ObL1a mpakTryecku B 10 pa3 Bbllle, 4YeM y )KEHIIMH KOHTPOIbHOM rpynmbl. OTCYTCTBUE
s depentroit Tepanun y naureHTok ¢ TORCH-undexnusamu Ha pone ADC npusesno
K POCTY yrpo3bl CAaMOIIPOU3BOJIBHOIO MATOJIOTUYECKOTO MPEPhIBaHUS OEPEMEHHOCTH
10 73%, uto Oosee yeMm B 2 pasza OOJbIIE MO CPAaBHEHHUIO C MAIlUEHTKaMHU, KOTOPBIM
npoBefeH Iuiazmadepes. IlnanenTapHas HeEIOCTaTOUYHOCTh pa3BUBalach B 3 pasa
qanie, 4eM y JKCHIIMH KOHTPOJIbHOW TIpyMIbl MU B 2 pa3a 4aile, YeM Yy JKEHILIHUH
ocHoBHOUM rpynnbel. B Il Tpumectpe pocT yrpos3bl NpexIEBPEMEHHBIX POAOB
HaOmroancs y OepeMeHHbIX BCeX MOATPYII, 3a UcKiItoueHueM 1-it (+). [lokazarenu
YTPO3bI MPEKIEBPEMEHHBIX POJIOB y OepeMeHHbIX 1-i1 (+) moArpynmnsl He OTINYAIKCH
OT TaKOBBIX Y O€pEMEHHBIX KOHTPOJIBHOU Ipynibl U ObUIH B 2,9 pa3a MEHbIIIE, YEM Y
KEHIWH 2-1 (+) moarpymnmsl. ['unokcust mioaa y namueHTok ¢ ADC, Ho 6e3 TORCH-
uH(DEKIui, BHE 3aBUCHMOCTH OT MPOBOAMMON TEpamuy pa3BUBalach C TaKOW Ke
4aCTOTOM, KaK W y EHIUH KOHTposbHOU rpynmbl. Hammune TORCH-undexmuit y
xeHmH ¢ ADC, B KOMIUIEKCHONW Tepanuu KOTOPBIX MCIOJIb30BaICs TiazMadepes,
CIIOCOOCTBOBAJIO POCTY KOJIMYECTBA CIIyYaeB pa3BUTHA TMIIOKCUU TI0Aa 0oJiee YeM Ha
50%, B TO BpeMs KaK OTCYTCTBHUE METOJIOB 3(P(PEepeHTHOW Tepanuu MPUBOJIUIO K
TPEXKPATHOMY pOCTY 4YHCIIa CIIy4aeB CTpaJaHus IUIoJa 10 CpPaBHEHUIO C
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OCpeMEHHBIMA KOHTPOJBHOW TPYNIBI W JBYKPAaTHOMY — TI0 CPaBHCHHIO C
O0epeMeHHBIMU | -1 (+) TOATPYIIIHIL. BriBoa. KommuiekcHas tepanus

HEBBIHAITMBAHUS OCPEMEHHOCTH Yy KEHIIMH ¢ aHTU(HOCHONMIUIHBIM CHHAPOMOM,
pazBuBliemcss Ha (one TORCH-undexnuii, kortopas BkIouyaia B cels Ha
MperpaBUIapHoM dTare IuiazMadepe3, 3HAYUTEIBHO CHIDKANA PUCK PAa3BUTHUSA
OCJIO)KHEHU I OEpEMEHHOCTH.

INTRODUCTION

Antiphospholipid syndrome (APS) is a systemic process that affects all organs
and tissues and is determined by clinical and laboratory criteria [1, 2]. The currently
established clinical manifestations of APS affect two systems: the vascular system ,
causing thrombotic phenomena, and the uteroplacental blood flow, which leads to
pregnancy complications [2]. At the same time, infectious diseases are still one of the
main causes of perinatal losses worldwide. Clinical symptoms of TORCH infections
remain mild, which causes certain difficulties in diagnosis and treatment [3, 4]. Effects
on the fetus and newborn range from asymptomatic infection to sepsis, malformations,
and fetal death. Examination of pregnant women for the presence of infectious agents
Is an important part of the antenatal care program [4]. The relevance of studying
TORCH infections in pregnant women is determined not only by significant perinatal
losses, but also by the fact that a fetus that has had an infection often has a congenital
pathology that leads to serious health problems and disability. During the primary
infection of the embryo in the early stages of its development, the development of
fetopathy occurs, leading to spontaneous pathological termination of pregnancy [5, 6].
Researchers have described the role of pathogenic agents in the theory of the origin of
antiphospholipid antibodies (APA) [7, 8]. APAs are a heterogeneous group of
autoantibodies directed against phospholipid-protein complexes. Their role in the
pathogenesis of APS, the most common form of thrombophilia with a genetic
predisposition, has been proven. There are various theories explaining the involvement
of AFA in the development of clinical manifestations of APS. The origin of AFA
remains less studied. Particular attention is paid to the mechanisms of infection-
induced production of antibodies and their role in modeling the further course of the
disease. The association of infections with the development of APA has been described
in a number of review epidemiological and experimental works [9, 10]. Many
infectious diseases are accompanied by an increase in APL titers, which in some cases
can lead to the appearance of clinical symptoms of APS [11, 12]. In rare cases, more
than one agent has been identified as the source of infection. Viral infections have been
most frequently described as an infectious trigger for AP induction [13]. The most
interesting aspect of the association of viral infection with APA is the fact that
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thrombosis develops in many patients who have had an infection. And although the
fact of the occurrence of thrombosis under the influence of APA is unproven, the
frequency of such coincidences leads to the question of whether the association of
viruses with APA is pathogenic. There is a known relationship between APA and
antibodies to p 2-glycoprotein I ( B 2 -Gpl ), APS and infectious agents. Among the
infectious diseases in which antibodies (AT) to B 2 -Gpl are determined , there are
viruses ( parvovirus B 19, cytomegalovirus, HIV, varicella -zoster virus, Epstein - Barr
virus, hepatitis B and C viruses , adenovirus, human T-lymphotropic virus type 1),
bacteria ( Streptococcus pyogenes , Staphylococcus aureus , Helicobacter pylori |,
Salmonella typhi , Mycobacterium leprae , Escherichia coli , Rickettsia typhi ,
Mycobacterium tuberculosis , Coxiella burnetti , Chlamydophila psittaci , Mycoplasma
pneumoniae ) and parasites ( Plasmodium falciparum , Borrelia burgdorferi |,
Leptospirosis , Leishmania ). APS, B2 - Gpl - linked synthetic peptides, and infectious
agents have high homology and show molecular mimicry between synthetic 2-Gpl-
related peptides designed to provide epitopes for anti - B2 - Gpl antibodies and
pathogenic structures [12]. B 2 -Gpl is a “cleaner” molecule with a specific binding site
for the negatively charged phospholipid phosphatidylserine (PS) [13]. By binding to
PS, B 2 -Gpl facilitates the removal of particles and apoptotic bodies from the
circulatory system. Cellular microparticles are the main sources of PS expression.
Thus, antibodies to § 2 -Gpl can cause damage to cellular microparticles by masking f3
2 -Gpl molecules, resulting in the accumulation of cellular “garbage” that affects
autoimmunity and the development of inflammation [12].
The purpose of the study was to study the features of the course of pregnancy in
women with APS, depending on the therapy and the presence of TORCH infections.
MATERIALS AND METHODS

A prospective analysis of 137 individual records of pregnant women with
abortions and APS was carried out. Examined women are divided into two groups
according to the principle of the presence / absence of plasmapheresis procedures in
the treatment regimen for miscarriage at the pregravid stage. In the 1st group (main)
included women (n = 73) who were on preconception stage, complex therapy was
carried out with the inclusion of plasmapheresis, in the 2nd group (comparisons, n =
64) - women who did not receive efferent therapy. The main element of complex
therapy patients of both groups served the standard protocol treatment and prevention
of venous thromboembolic complications according to clinical guidelines. Written
informed consents were obtained. Each of the groups was divided into 2 subgroups
according to the principle of the presence / absence of laboratory signs of active
TORCH infections. So, in women of the 1st (-) and 2nd (-) subgroups, according to
the results of laboratory studies, signs of TORCH infection activity were not observed.
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In patients of the 1st (+) and The 2nd (+) subgroups showed activity of TORCH
infections. Women of the 1st (+) and 2nd (+) subgroups up to the onset of pregnancy,
therapy aimed at deactivating TORCH infections was carried out according to clinical
recommendations. After leveling the signs of the activity of the infectious process and
carrying out in patients of the 1st (+) subgroup plasmapheresis started planning
pregnancy. The number of miscarriages suffered is comparable in groups and
subgroups. The main laboratory criteria for the diagnostic verification of APS were not
statistically significant. differences. The 3rd group (control, n = 28) included
practically healthy women with a singleton, the first in a row, physiologically
proceeding pregnancy, without spontaneous pathological interruptions of pregnancy in
the anamnesis. The average age of the studied patients was 26.1+2.7 years. Statistically
significant differences in age between patients of all groups was not revealed (p >0.05).
In order to identify infectious process, tracking the dynamics of its development, the
effectiveness of treatment and verification of clinical and laboratory cure used the
determination of antibodies - immunoglobulins of classes G (IgG) and M (IgM), their
avidity, presence/absence of antigens infectious agents, their titer. The studies were
carried out on automatic analyzers Architect 2000 (" Abbott ", USA) and Immulite
2000 (" Siemens healthcare Diagnostics, Germany). Key parameters of links
hemostasis was determined using the study of platelet and plasma components. For
this, we used an impedance aggregometer Multiplate (Roche, Switzerland). fibrinogen
concentration, activity and content of blood coagulation factors, heparin, plasmin
inhibitor, plasminogen, proteins C, S were determined on an automatic coagulometer
ACL -700 (Instrumentation Laboratory, USA). All women examined had the most
common polymorphisms of the genes of the system hemostasis: Leiden mutations,
prothrombin gene, methylenetetrahydrofolate reductase, inhibitor mutations
plasminogen activator. The study included only those patients who did not have
laboratory evidence of the mutations listed above. Molecular studies of venous blood
were performed using the polymerase chain reaction (PCR) on amplifiers Rotor - Gene
(Qiagen GmbH, Germany) and DT-96 (NPO DNA-Technology LLC, Russia).
Laboratory diagnosis of APS was carried out by identifying autoantibodies: lupus
anticoagulant (LA), antibodies to phospholipids (IgG, IgM, IgA antibodies to
cardiolipin, phosphatidylserine, glycoprotein, annexin , prothrombin) and/or to the 3
subunit of human chorionic gonadotropin (IgM and IgG). The presence of antibodies
was determined on the analyzer MultiScan EX (Labsystems, Finland). Plasmapheresis
was performed in patients included in the main group, observing clinical
recommendations for the application of this procedure in preparation for pregnancy in
order to remove from the blood (decreased concentration) of autoantibodies, and also
indications and contraindications for efferent therapy. Statistical data processing was
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carried out using the Statistica 6 program. The normality of the distribution of the
results obtained in the variation series was assessed using the criterion Kolmogorov-
Smirnov, as well as according to the rule of two and three sigma (c). When comparing
quantitative signs of two sets of unrelated samples, obeying the law of normal
distribution, used Student's t -test. The Mann-Whitney test was applied if the compared
sets of unrelated samples did not obey the law of normal distribution. The Wilcoxon
test was used to compare two related samples. When comparing qualitative features, x
2 was used. Critical level of significance statistical hypotheses in this study were taken
equal to 0.05.

RESULTS AND DISCUSSION

According to the data, early toxicosis developed more than 2 times more often in
the examined women of the 1st and 2nd groups, regardless on the therapy regimen
used, the presence or absence of TORCH infections. The threat of spontaneous
pathological termination of pregnancy in the first trimester in women of the 1st and
2nd groups was almost 10 times higher than in the control group. The lack of efferent
therapy in patients with TORCH infections on the background of APS led to an
increase in the risk of spontaneous pathological abortion up to 73%, which is more than
2 times more than in patients whose treatment regimen included plasmapheresis. In the
second trimester, patients of all subgroups showed an increase in the incidence of
preeclampsia, in women of the 1st (—) subgroup - almost 2 times compared with women
in the control group. A different picture in the Il trimester was formed by the frequency
of the threat of abortion. So, if pregnant women of the main group have an increase
frequency of this pathology is 2 times compared with pregnant in the control group was
only a trend, the absence of plasmapheresis in the treatment regimen in preconception
period in pregnant women of the comparison group led to a fivefold increase in the
frequency of threatened abortion compared with pregnant women in the control group
and a twofold increase compared to women of the 1st (-) subgroup (who underwent
plasmapheresis). The presence of TORCH infections only exacerbated this dynamics,
since in pregnant women of the 2nd (+) subgroup, who did not undergo efferent
therapy, the threat of abortion developed 6 times more often than in women of the
control group and 3 times more often than in women of the main group. Apparently,
the structural trigger for such a clinical picture in the second trimester could be changes
in the microcirculatory bed of the placenta, which was reflected in the development of
placental insufficiency in patients. If in pregnant women of the main group, the
increase in the detection of this pathology was only a trend, then in women of the
comparison group, regardless of the presence or absence of TORCH infections,
placental insufficiency developed 3 times more often than in the studied control group
and 2 times more often than in women of the main group. In the third trimester, an
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increase in the risk of preterm birth was observed in pregnant women of all subgroups,
except for the 1st (+). The indicators of the threat of preterm birth in pregnant women
of the 1st (+) subgroup did not differ from those in pregnant women of the control
group and were 2.9 times less than in women of the 2nd (+) subgroup. The incidence
of preeclampsia statistically significantly increased only when pregnant women had
APS, TORCH infections and the absence of plasmapheresis in the therapy regimen
during preconception preparation (2nd (+) subgroup), in other subgroups, the increase
in the incidence of preeclampsia was only a trend. Placental insufficiency developed
2—3 times more often than in women of the control group in pregnant women with
APS, regardless of the presence or absence of TORCH infections, as well as complex
therapy, which was reflected in the absence of statistically significant differences in
this parameter between subgroups. Fetal hypoxia in patients with APS, but without
TORCH infections, regardless of the therapy (with or without plasmapheresis),
developed with the same probability as in pregnant women in the control group. The
presence of TORCH infections in women with APS, in the complex therapy of which
plasmapheresis was used, contributed to an increase in the number of cases of fetal
hypoxia by more than 50%, while the absence of efferent therapy methods led to a
threefold increase in the number of cases of fetal suffering compared with pregnant
control group and twice — in comparison with patients of the 1st (+) subgroup.
Violation of fetal hemodynamics | A degree, according to cardiotocography, developed
statistically significantly more often in all pregnant women with APS compared with
women in the control group. At the same time, if in the studied main group the
frequency of development of this pathology increased 3 times, then in the studied group
of comparison - 6-10 times compared with pregnant women in the control group. It
should be noted that in the subgroups of the main group, differences in the incidence
of hemodynamic pregnant women did not have a fetus, while in the comparison group
in TORCH -infected women, fetal hemodynamic disturbances occurred 2 times more
often than in patients of the same group, but without TORCH infections. The use
of plasmapheresis in the complex preparation of women for pregnancy against the
background of APS, habitual miscarriage and TORCH -infections turned out to be
much more effective than even the use of efferent therapy in TORCH -uninfected
women, and even more so in women who did not undergo plasmapheresis. Probably,
one of the key factors in the development of clinical signs of placental insufficiency,
the threat of abortion, signs of fetal suffering was a pathogenic change in the parameters
of the hemostasis system. The key change in the parameters of the hemostasis system,
which was recorded in the dynamics of observation of pregnant women with APS, was
an increase in blood thrombotic activity against the background of a decrease in the
ability of the anticoagulant blood system to prevent the formation of blood clots. This
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clinical picture was aggravated by the presence of TORCH infections and the absence
of plasmapheresis in complex therapy in preparing women for pregnancy. Thus,
fibrinolytic activity decreased almost 2 times below the norm only in women with APS
on the background of TORCH infections and without the use of plasmapheresis (2nd
(+) subgroup), while plasmapheresis in patients of the 1st (+) subgroup contributed to
prevention of these changes. Moreover, if in women of the 2nd (+) subgroup in the first
trimester of pregnancy there was a steady decrease in the number of platelets, which
was only a trend, then in the Il and 111 trimesters this decrease was already statistically
significant compared with the indicators in pregnant women of the control group and
1st (-) subgroups. Changes in platelet aggregation with ristomycin, as well as the total
number of active forms of platelets, which mainly increased significantly in patients of
the comparison group, especially against the background of TORCH infections,
indicated the state of thrombophilia in women in this group.

Output.

The features of the course of pregnancy are determined in women with
antiphospholipid syndrome, depending on the ongoing complex therapy and the
presence of TORCH infections. Early toxicosis developed more than 2 times more
often in the studied women outside depending on the therapy regimen used, the
presence or absence of TORCH infections. The threat of spontaneous pathological
abortion in women with antiphospholipid syndrome in the first trimester was almost
10 times higher than in pregnant control group. Lack of efferent therapy in patients
with TORCH infections on the background of antiphospholipid syndrome led to an
increase in the risk of spontaneous pathological termination of pregnancy up to 73%,
which is more than 2 times more than in patients whose therapy regimen included
plasmapheresis. In the Il trimester, in patients of the main group, an increase in the
frequency of threatened abortion by 2 times compared to women in the control group
was only a trend, while the absence of plasmapheresis in the treatment regimen for
women in the comparison group led to a five-fold increase in this complications
compared with patients in the control group and twice as compared with pregnant
women who underwent plasmapheresis. The presence of TORCH infections
exacerbated this dynamics, since in patients with TORCH infections who did not
undergo efferent therapy, the threat of abortion developed 6 times more often than in
pregnant women of the control group, and 3 times more often than in the studied main
group. Placental insufficiency in women of the 2nd (+) subgroup developed 3 times
more often than in pregnant women control group, and 2 times more often than in
pregnant women of the main group. In the third trimester, an increase in the risk of
preterm birth was observed in women of all subgroups, with the exception of the 1st
(+), this indicator did not differ from that of women in the control group and was 2.9
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times less than in pregnant women of the 2nd (+) subgroup. Fetal hypoxia in patients
with antiphospholipid syndrome, but without TORCH infections, regardless of the
therapy, developed with such the same frequency as in the control group. The presence
of TORCH infections in women with APS, in complex therapy which used
plasmapheresis, contributed to an increase in the number of cases of fetal hypoxia by
more than 50%, while how the absence of methods of efferent therapy led to a threefold
increase in the number of cases of fetal suffering compared with pregnant women in
the control group and a twofold increase in comparison with pregnant women of the
1st (+) subgroup. Antiphospholipid syndrome combined with TORCH -infections and
physiological hypercoagulability, as well as against the background of the absence of
selective sorption of pathogenic autoimmune antibodies, caused a state of
thrombophilia, the development of which also supported the decreasing capabilities of
the anticoagulant system of the blood. Thus, in the course of the study The mutual
influence of antiphospholipid syndrome, TORCH infections, the hemostatic system, as
well as the inclusion of plasmapheresis in complex therapy on the likelihood of
developing a new pregnancy and its course has been comprehensively studied. Mutual
reinforcing shown the effect of antiphospholipid antibodies - class G immunoglobulins,
TORCH infections and the number of previous miscarriages on the likelihood and
physiological course of this pregnancy. An exceptionally positive effect on both the
course of the antiphospholipid syndrome, as well as the deactivation of TORCH
infections, was provided by plasmapheresis included in complex therapy in preparing
the female body for pregnancy.
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