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ABSTRACT

Relevance: Antiphospholipid syndrome (APS) is a very complex and urgent problem during pregnancy. APS is characterized by venous and
arterial thromboses caused by the circulation of antiphospholipid antibodies in the blood. These thromboses lead to various complications
and negative consequences of pregnancy, requiring improved therapy.

The study aimed to optimize the management of antiphospholipid syndrome in pregnant women.

Materials and Methods: The study was conducted among 76 pregnant women with APS, divided into 2 groups. The groups were
representative regarding age, parity, obstetric, and somatic pathology but differed in treatment methods. The comparison group (traditional
therapy) included 28 pregnant women with APS. In this group, all pregnant women received traditional APS therapy, including anticoagulants,
antiplatelet agents, and glucocorticoids. The main group included 48 pregnant women with APS. In this group, all pregnant women, in
addition to traditional therapy, were given systemic enzyme therapy (SET) and plasmapheresis. The control group included pregnant women
with uncomplicated pregnancy, n=30.

Results: After 30 days of treatment, the changes in the traditional therapy group compared to the controls included the increases in Willebrand
factor — by 17.7%, platelet aggregation index — by 24.1%, total platelet aggregation index — by 26.2%, soluble fibrin-monomer complexes
(SFMC) — by 55.3%, and early fibrin degradation products (EFDP) — by 45.6% (p<0.05). The platelet disaggregation index decreased
by 18.5% and antithrombin III activity — by 14.3% (p>0.05). Multidirectional trends in hemostasis system parameters recorded during
traditional therapy generally aggravated the degree of disturbances registered in the initial period of the study.

The treatment provided more significant dynamics toward normalizing the studied parameters in the main group. Reliable differences were
revealed with the indicators obtained with traditional therapy: SFMC — by 29.7%, EFDP — by 23.3%, and blood prothrombin time — by 14.0%
(p<0.05).

Conclusion: Using SET in combination with plasmapheresis and low molecular weight heparin ensures the normalization of hemostasis
system parameters in pregnant women with APS.
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OnTumuszanus jJedyeHus1 aHTUPochoTuNuIHOro CMHAPOMA y GepeMeHHbIX:
KJIMHHYECKOe UCCJIeJOBAHME

I'A. Tanviwmesa’, K.E. bepukxanosa’, ILI.K. Kunaamoea’, .M. Ezexcanosa’,
E. Epnankwizot’, C.J]. Coéemosa’

"Meouyunckuit ynueepcumem Cemeti, Cemett, Pecnyonuxa Kazaxcmarn,
’Haszapbaes Ynugepcumem, Acmana, Pecnyoiuxa Kaszaxcman

AHHOTANUA

AxTyanbHocTh: Autudochomumunubiii cungpom (ADPC) npu GepeMEHHOCTH SBISETCS O4YCHb CIOKHOM M aKTyalbHOH NPOOIEeMOid.
XapakTtepHble Ul CHHIpPOMa BEHO3HbIE M apTepralibHbIe TPOMOO3bI, 00yCIOBICHHBIE IUPKYIIALHEH aHTH(OCHOIUIUIHBIX aHTHTE B KPO-
BH, IPUBOJST K PA3IHIHBIM OCJIOKHEHHSM W HETaTUBHBIM ITOCIEACTBHUAM OEPEMEHHOCTH, KOTOPhIE TPEOYyIOT yITyUIICHUs TEPAHN.

Lesb ncciieloBaHus — ONTUMHU3ANNS JICUSHNS aHTU(POCHOIUITUAHOTO CHHAPOMA Y OEpEMEHHBIX.

Marepuansl u MeToasl: VccnenoBanue mpoBoawioch cpean 76 6epemeHHbix ¢ ADC, koTopble ObUTM pa3zieNieHbl Ha 2 Tpynnbl. [ pymmnbl
OBLIM peNpe3eHTaTHBHEI IO BO3PACTy, HAPHUTETY, aKyIIEPCKOH M COMaTHYECKOI MaToJIOTHH, HO OTIIMYAJINCh [0 METO/aM JiedeHHs1. B rpymmy
cpaBHEHHS (TpaJUIHOHHOTO BefeHus ) Bouumn 28 GepemenHbix ¢ AQC. B maHHOM rpymie Bce 6epeMeHHBIE MOTyJalTd TPaJUIHOHHYIO Tepa-
o ADC, BKITIOYAIOIIYI0 aHTHKOATYJSIHTBI, aHTHATPETaHThI, INIIOKOKOPTHKOUIBI. B ocHOBHYI0 rpymmy Bonutn 48 6epemennsix ¢ AOC. B
JIaHHOM rpyIe BceM OepeMeHHbIM Ha ()OHE TPaJULOHHON Tepanty JOMOJIHUTEIBHO IIPUMEHSIINCH CUCTEMHAs SH3UMOTEPAIMs 1 Iua3Ma-
¢epes. OtaenpHO BhIEIeHa KOHTPOJIbHAS TPpyIIia OepeMEHHBIX ¢ HEOCIO)KHEHHBIM TeueHneM OepeMeHHocTH, n=30.

© G.A. Tanysheva, K.E. Berikkhanova, Sh.K. Kinayatova, G.M. Egezhanova, 108 Published by Kaz Med Print LLP. This is an open-access
Ye. Yerlankyzy, S.D. Sovetova, 2025 article under the (http://creativecommons.org/licenses/by/4.0/).
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Pesynbrarsl: B rpynne TpaJuiMOHHON Tepanuu IO CPABHEHHIO ¢ KOHTpojeM uepe3 30 CyTOK ObUIM BbISABICHBI NPEBBIICHUS 110 MOKa-
3atensim (akropa Bunebpanna — Ha 17,7%, uHAekca arperaiuu TpoMOouToB — Ha 24,1%, cyMMapHOro MHJAEKCA arperaiuu TpoMoOo-
UTOB — HA 26,2%, pacTBOPUMEIX (HHOPHUH-MOHOMEPHEIX KoMIulekcoB (POMK) — na 55,3% u paHHHX IPOXYKTOB Jerpaganuu GuOpHHa
(PILA®D) — Ha 45,6% (p<0,05). OT™MeuaeTcsi CHIKEHHE WHIEKCA Ae3arperanuy TpombonuToB Ha 18,5% u aktuBHOCTH aHTUTpoMOMHA 11 —
Ha 14,3% (p>0,05). IIpu TpaguinoHHOM Tepanuy ObIIM 3apeTHCTPUPOBAHBI Pa3HOHAIIPABIEHHbIE TEHSHIUN TT0Ka3aTeNiel CUCTEMBI FeMo-
cTa3a Ha ()OHE JICUECHHMsI, KOTOPbIe, OJHAKO, B LIEJIOM IPUBOAMIN K YCYTyOJICHHIO CTEIICHH HapylIeHHH, MMEBIICHCS B HCXOIXHOM MEpHOJIE
HCCIIE/IOBAHNSI.

B ocnoBHOI1 rpymIie edenne obecredno O6oee 3HAIUTENbHYI0 JHHAMUKY K HOPMAJTH3AI[H UCCIEN0BAaHHBIX ITOKa3arenei. beum BhIsB-
JIEHBI IOCTOBEPHBIE PA3NIUUUs C TOKa3aTeIIMH, TOMYyYEeHHBIMH IIPU TPAIUIIHOHHON Tepanun: 1o yposHio POMK — Ha 29,7%, PIIJI® — Ha
23,3% 1 1o ToKa3areo IpoTpoMOHHOBOTO BpeMeHH — Ha 14,0% (p<0,05).

3akaouenne: [IpuMeHeHNe CHCTEMHON PH3UMOTEpANUK B COYETAaHUH C IDIa3Madepe3oM B HU3KOMOJIEKYIISIPHBIM T'ellapiHOM y OepeMeH-
HBIX ¢ ADC obecreunBaeT MPaKTHUECKU MTOTHYI0 HOPMAIH3ALHUIO OKa3aTeIel CHCTEMBI TeMOCTas3a.

KimioueBble cioBa: anmughocghorunuonotii cunopom (APC), 6epemennocms, cucmemnas suzumomepanusi (CIT), nnazmaghepes.

Jnsa uutupoBanus: Taneimesa ['A., bepukxanosa K.E., Kunastosa LK. u np. Ontumuzarust gedeHust aHTH(HOCHOIUITHIHOTO CHHIPO-
Ma y OepeMeHHBIX: KIMHIUECKOE HcclenoBanme. Penpodykmuenas meouyuna (Llenmpanvnas Aszus). 2025;1:108-114 (ua anrm.).
https://doi.org/10.37800/RM.1.2025.420

AKykri diteniepae aHTUPOCPHOIUMNIUATI CHHAPOMABI eMAEYIl OHTAWIAHABIPY:
KJIHHHUKAJBIK CbIHAK

I'A. Tanviwesa’, K.E. bepukxanosa’, ILI.LK. Kunaamoea’, .M. Ezexcanosa’,
E. Epnaunkwizot’, C./]. Coéemosa’

'Cemett meouyuna ynusepcumemi, Cemeul, Kazaxkcman Pecnybnukacsi,
’Haszapbaes Ynusepcumemi, Acmana, Kazaxcman Pecnybnukacei

AHJIATIA

O3exridiri: XXykrinik ke3inzgeri antudocdonumunti curapom (ADC) — ete Kypaeni xone o3ekTi Macene. ADC BEHO3IBIK XKIHE apTepH-
SUTBIK TPOMOO3/1apMeH CHITaTTala b, ojap KaHAarsl aHTH(GOChHOIMIHUATI aHTHACHENeP/IiH aifHAIBIMBIHAH TYBIHIAH bl )KOHE SPTYPIIi aCKbI-
HyJIap MEH JKYKTITIKTiH KaFbIMCBI3 CallIapblHa OKEJIe i, TePAHsIHBI JKaKCAPTYAbl KaXKET eTe/i.

3epTTey MaKcaThl — KYKTi oifennepae ADOC emzeyai oHTaliIaHABIPY.

Marepunaanap meH auicrepi: 3eprrey ADC Oap 76 KYKTi siieniep apackiHaa Kypri3inai, onap 2 tonka 6eminren. Tonrtap jkac, mapurer,
aKyIIepIIiK )KOHE COMAaTHKAIIBIK TTIaTOJIOTHsI OOMBIHINA PeNpe3eHTaTHBTI 00JIbL, OipaK eM/ey oiCTepiH/e epeKIIeTeH .

CansicTeIpy ToOBIHA (moctypii emaey) AIIC Gap 28 sxykri offen kipai. Byt TonTarer 6apIiblK JKYKTi oifengep DocTypili TEparusiHbl ajibl
(COHBIH iMIiHAE aHTUKOATYIISTHTTApP, aHTHATPETaHTTap KoHE IIIOKoKopTrKonATap). Herisri ronka AIIC Gap 48 sxykTi oifen kipai. By Tonra
OapIIbIK XKYKTI olieniep ASCTYpIIi Tepanus (poHbIHAA KYHel GepMEeHTTIK Teparus xkoHe mia3Madepe3deH KochIMIna emaesai. ACKbIHOaFraH
XKYKTLTIr 6ap JKYKTi afeniep/iin xeke 6akpuiay ToObI 0emiHabl, n=30.

Hotmkenepi: Jloctyprni Tepamust ToObIHAAa OaKpIayMeH caibIcThIprania 30 KYHHEH KeifiH Kelecinep KOpCeTKIIITepHiH >KOFaphlIaybl
aHBIKTANB: BumeOpany ¢akTopsiHBIH Memmepiniy 17,7%-Fa, TpoMOOIUTTEp arperansiChIHBIH HHASKCIHIH 24,1%-Fa xoHe kammsl AT
26,2%-ra, eputid puOpuH-MoHOMep KeteHaepiniH (EOMK) xxone ¢pubpunHiH epTe biabipay eHiMaepiHiH (PEbBIO) nenreiii 55,3%-ra xone
45,6%-ra coiikecinie (p<0,05). KepceTkimrepin ToMeHAeyi Oaiikanaabl: TPOMOOIMTTEp Ae3arperaluschbiHbIH HHAeKCT 18,5%-Fa, aHTH-
tpom6uH III Gencenniniri 14,3%-ra (p>0,05). JacTypii TepanusiMeH eMJey Ke3iHAe TeMOCTa3IbIK JKyie mapaMeTpiIepiHiH Kol GaFbITThI
TEH/ICHIIUSUIAPHI TIPKEJi, ajaliza OyJI sKaNIbl 3epTTEYNiH OacTanKpl Ke3eHiHAe O0IFaH OY3bUTYNIap A9pEkKeCiHiH HallapIayblHa SKEIIi.
Herisri Tonta emaey 3epTTeneTiH napamMmeTpiaep i KaublKa KeITipy OaFbIThIHIA alTapibIKTall AuHaMuKa Oepai. 30 KyHHEH KeiiH AacTypii
Tepanusi TOObIHAH aiibIpMaIlBUIBIFbI, OaKbLIay TOOBIHBIH KOPCETKIITEPIMEH aliTapiblKTai albipMalbUIbIKTap Tipkenmei. COHbIMEH Katap,
JOCTYPJIi TepalMsIMeH ajbIHFaH KOPCETKITepMeH alTapibIKTail aiibipMamsuibikrap anbikranasl: EOMK nenreiiinne — 29,7%-ra, PEbBIO
— 23,3%-¥a >koHe KaH/aFbl TPOTPOMONH yaKBITHIHEIH KepceTkii Ootbrama — 14,0%-ra (p<0,05).

KopsiTbinabi: XKyiieni pepmenTTik Tepanus, miasmadepes koHe TOMEH MOJIEKynajibl renapuaMer Oipre Konnany ADPC 6ap xyKTi oien-
Jep/ie TeMOCTa3 KYHeCiHIH KOPCETKIIITePiH KAIbIIKa KeNTipyAi KAMTaMachl3 eTei.

Tyiiinai ce3nep: anmughocgorunuomi cundpom, scykminik, scyiieni pepmenmmix mepanusi, niasmagepes.
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Introduction: Antiphospholipid syndrome (APS) is a
clinical and laboratory diagnosis characterized by both
persistent laboratory signs of antiphospholipid antibodies
(aPL) and associated complications, which may include
venous thrombosis, arterial thrombosis, and adverse
pregnancy outcomes [1-3]. APS is based on a specific
vasculopathy associated with thrombotic occlusive vascular
disease in the absence of inflammatory or degenerative
changes in the vascular wall [4-6].

The appearance of auto-antiphospholipid antibodies
disrupts thrombus formation. As their action increases, the
activation of the endogenous physiological inhibitor of
protein C, which limits the action of plasma factors V and
V111, is disrupted, leading to venous and arterial thrombosis
[7, 8].

Pregnancy complications in APS include preeclampsia,
intrauterine growth retardation syndrome, premature birth,
and spontaneous miscarriages. Critical conditions include
complications such as premature detachment of a normally
located placenta, hemolytic uremic syndrome, and HELLP
syndrome [9-12].

The pathological conditions described above during
pregnancy require timely diagnosis of APS and improved
treatment.

The study aimed to optimize the management of
antiphospholipid syndrome in pregnant women.

Materials and methods: Assuming the potentiation
of the effects of systemic enzyme therapy (SET),
plasmapheresis, and low molecular weight heparins
(LMWH), a complex therapy of APS was developed with
the simultaneous use of the above-mentioned treatment
methods in combination.

For achieving the objectives, pregnant women with APS
(n=76) were divided into 2 groups. The main group (n=48)
included pregnant women with APS who, in addition to
traditional therapy, received SET and plasmapheresis [13].
The comparison group (traditional therapy) (n=28) included
pregnant women with APS who received traditional APS
therapy, including anticoagulants, antiplatelet agents, and
glucocorticoids [14-18]. The groups were representative
regarding age, parity, obstetric, and somatic pathology but
differed in treatment methods.

A separate control group (n=30) of pregnant women with
uncomplicated pregnancy was identified.

Results: SET is a therapeutic method based on combined
enzyme preparations. The basis of these preparations is
highly purified proteinases [19].

Indications for plasmapheresis were pronounced
activity of the autoimmune process, manifestations of
chronic DIC syndrome, allergic reactions to antiplatelet
agents and anticoagulants, activation of bacterial
and viral infections, exacerbation of gastric ulcer and
duodenal ulcer, in which the use of prednisolone is
impossible [20].

Plasmapheresis has detoxifying, rheo-, coagulo-, and
immunocorrective effects. Its inclusion in the complex
therapy of patients with APS is pathogenetically
justified and potentiates the positive effect of drugs
[20, 21]. The use of heparins in women with thrombosis
and thrombotic readiness is determined by the need
to prevent thrombosis of placental vessels [22]. When
obstetric pathology was detected in pregnant women
in both groups (miscarriage, preeclampsia, placental

insufficiency, etc.), experimental obstetric pathology
was treated against the background of APS treatment.
In traditional care of pregnant women with APS,
antiplatelet agents, anticoagulants, and glucocorticoids
were used against the obstetric pathology treatment
without SET plasmapheresis. The main group received
traditional APS treatment plus additional SET with
plasmapheresis in several intermittent modes every two
weeks under hemostasis control.

During the treatment, pregnant women with APS were
monitored for indicators of various links of the hemostasis
system.

In the blood of pregnant women in the traditional therapy
group, the content of von Willebrand factor in the initial
period was increased relative to the control group by 17.2%.
In the dynamics of traditional treatment, this indicator
decreased, and after 10 days, its value exceeded the control
indicator by 11.4%. However, after 30 days, an opposite
trend towards its growth was observed, and the degree of
excess was 17.7%.

The dynamics of the platelet aggregation index (PAI) was
initially aimed at decreasing relative to the initial level, but
after 30 days, its increase was observed again, and the excess
over the control group level was 24.1% (p<0.05).

At the same time, platelet aggregation rate (PAR) was
significantly higher than the control group indicator at the
initial examination, and after 10 days (p<0.05), and after 30
days, it decreased.

The total PAI level changed similarly to PAL. Initially, there
was a decrease in this indicator from a 17.5% excess over the
control group to the equality with its level. However, after
30 days, this indicator reliably increased compared with the
control (by 26.2%, p<0.05).

During the observation period, a decrease in the platelet
disaggregation index was revealed in the traditional therapy
group. The differences with the control group reached
the level of reliability only after 30 days from the initial
examination (18.5%, p<0.05), indicating a deterioration
of the hemostasis system parameters in pregnancy
complications [23].

The level of soluble fibrin-monomer complexes (SFMC)
and early fibrin degradation products (EFDP) had a reliable
excess in the initial period and a tendency to increase when
analyzing the differences between the initial indicator and
the state after 30 days. In the latter case, the excess over
the controls amounted to 55.3% and 45.6%, respectively,
p<0.05.

The prothrombin time in the blood increased. It had no
significant differences with the control after 10 days and
practically normalized after 1 month from the start of
correction in the main group.

Similar dynamics characterized the international
normalized ratio, which in the comparison group tended to
decrease (hypercoagulation), and in the main group, it was
completely normalized upon completion of the course of
treatment.

Antithrombin III activity decreased compared with the
control group at the outcome (by 12.6%, p>0.05) and after
30 days (by 14.3%, p>0.05).

Table 1 shows the dynamics of hemostasis parameters
in pregnant women with antiphospholipid syndrome
using complex treatment (SET, plasmapheresis, and
anticoagulants).
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Table 1 —The effect of complex treatment using SET, plasmapheresis, and low molecular weight heparins on hemostasis system
parameters in pregnant women with antiphospholipid syndrome

Pregnant Traditional therapy (n=28 ) SET with plasmapheresis (n = 48)
' women with
Indicators uncomplicated Before After 10 days | After 30 days Before After 10 days ﬁgtesr g(f)
pregnancy treatment | of treatment | of treatment treatment of treatment Y

(n=30) treatment
Ejection fraction, | 88.5+6.2 103.7+£7.7 98.6+4.9 104.2+5.1 108.246.0* 95.7£5.5 96.1+5.7
%

ADP-dependent aggregation
PAIL % 37.8+2.3 45.2+3.5 41.8+2.9 46.9+3.3% 47.34+2.9%* 42.2+3.0 40.5£2.5
TPA, extra units/ | 0.025+0.002 |0.033+0.002* | 0.031+0.002* | 0.030+0.002 | 0.034+0.002* | 0.032+0.002* | 0.029+0.001
min
TPAL % 49.2+3.0 57.8+4.4 50.543.7 62.1+4.5% 58.54+3.7 51.3£3.3 52.0+4.1
PDT, % 20.5£1.3 18.4+1.1 17.9+1.2 16.7+1.0* 17.4+0.9 19.2+1.2 19.6+1.1
Plasma coagulation component

Fibrinogen, g/L 3.61+0.25 3.95+0.18 3.88+0.14 4.15+0.21 4.12+0.17 3.7240.12 3.84+0.15
SFMC, mg/mL 6.60£0.45 | 8.69+£0.63* | 8.34+0.58* |10.25+0.60**|10.24+0.49** | 7.65+0.31 | 7.21+£0.30#
EFDP, mg/mL 11.83+£0.90 | 14.70£1.05* [ 12.95+0.76 | 17.22+1.09* | 16.08+1.05* | 11.45+0.87 | 13.20+0.72#
Prothrombin 24.2+1.1 19.1+1.5* 18.5+1.4* 17.9+1.4* 18.5+1.1* 20.7+1.3 23.1£1.3
time, s
INR 1.24+£0.08 | 0.97+0.06* | 0.94+0.07* | 0.89+£0.05* | 0.99+0.08* 1.15+0.07 1.22+0.10
Antithrombin 87.2+5.4 76.2+3.9 79.7+4.1 74.7+4.2 71.5£3.9* 77.2+4.1 75.8+3.7
111, %
Xlla-dependent 5.3+0.4 6.4+0.4 5.0+0.3 5.9+0.4 7.0+£0.3* 5.1£0.2 5.3+0.2
fibrinolysis, min

Note: * — differences with the baseline are significant, p <0.05, ** — p <0.01 # — differences with the traditional therapy group are significant,
p <0.05 ADP — adenosine diphosphate, PAI — platelet aggregation index, PDI — platelet disaggregation index, SFMC — soluble fibrin-
monomer complexes, EFDP — early fibrin degradation products, TPA - total platelet aggregation, TPAI — total platelet aggregation index

Discussion: Previously, studies were conducted among
women of fertile age with APS to develop a method of
pregravid preparation for a planned pregnancy and assess its
clinical results. This study provides a comparative analysis
of the effectiveness of complex therapy for APS during
pregnancy. With traditional therapy, multidirectional trends
in hemostasis system parameters were recorded during
treatment, which generally led to an aggravation of the
disorders present in the initial period of the study. At the
same time, with complex therapy (SET, plasmapheresis,
anticoagulants), reliable differences with the control group
were recorded in the initial examination period [23].

The course of treatment provided more significant dynamics
toward the normalization of the studied parameters. If reliable
differences with the group of pregnant women without
complications in the initial period were revealed in the
parameters of von Willebrand factor, PAI, PAR, PV, SFMC,
RPDF, antithrombin III and XIla-dependent fibrinolysis,
then after 10 days — only by PAR and protrombine time — by
28.0% and 15.7%, respectively (p<0.05).

After 30 days, there were no significant differences between
the parameters of the main group and the traditional therapy
group. At the same time, significant differences with the
parameters obtained with traditional therapy were revealed:
in the level of RFMC - by 29.7%, RPDF - by 23.3%, and PV
- by 14.0% (p<0.05).

Conclusion: According to the hemostasis system parameter
analysis, SET in combination with plasmapheresis and

111

LMWH ensures almost complete normalization of condition
in pregnant women with APS. This complex treatment is of
great practical significance for pregnant women; it improves
the course and outcomes of pregnancy.
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