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Ot I'taBHOrO pexakropa Yeascaemvie konnezu,

Omo nepeviti Homep ducypuana 2025 200a — u nepevlil 8
Kazaxcmane meouyuncxuii scypran, eékmouenusii 4 2ooa Ha-
3a0 6 cnucox KOKCOH MBOH PK u nonyuuswuii ¢ 1 mapma
2025 2. unoexcayuio 6 SCOPUS. Omo, necomHenHo, 6axicHas
6exa uCmopuu Haue2o U30aHus.

B okmsabpe 2025 2. mbr ommemum 30-1emue co Ous omxpul-
mus nepeotl 1abopamopuu IKO 6 [opoockom Llenmpe penpo-
OyKYuu yenosexa 2. Armamol — 8axcHelue20 cooblmus OJisl Ha-
wieti cmpamvl, OMKpPbIBULE20 HOBYIO 9Py 8 JleueHUulU 6ecnioous
onsi kazaxcmanyes. 3a 30 n1em MHO20€ UBMEHUNIOCH 8 Haulell
ompacau. BPT cmanu MakcumanoHo mexHon02UyHbIMU U 3HA-
yumenvHo 6onee OOCMynHbIMU OJisi NAYUEHMO8, a UX 3¢ gheK-
MUBHOCMb BbIPOCIA 8 HECKONbKO pa3, 00CMUSHYE HYACmOmbl
Hacmynienus 6epemeHHOCmu Y 300PO8bIX CYNPYHCECKUX nap
npu ecmecmeennom 3auamuu. C 2010 2. 6 cmpane ocywecm-
esiemcs punancuposarue keomuuolx npoepamm IKO, a ¢ 2021
2. N0 uHUYUamuee 21asvl 20Cy0apcmed ¢ CmpaHe cmapmosand
npoepamma «Ancazan Cobuy.

3a 4 200a 6wi10 nposederno oxono 28000 yuxnoe IKO, é pe-
3ynemame Komopuix yice poounucs oxono 12000 oemeii. B
kaunuxkax BPT npumensaomcs uckyccmeenuviti unmeniekm u

Jlokmnn Bsiueciaas Horanosuy, NPeUMNIAHMAYUOHHASL 2eHEeMUYecKas OUASHOCMUKA HAacieo-
IJIaBHBIA PEJIAKTOP, CMBEHHBIX, XPOMOCOMHbBIX U MOHO2EHHBIX 3a00/1e8aHUII.
npesusienT KAPM

Ponv srcypnana « Penpooykmusnas meouyuna (Llenmpanvhas
A3us)» 6 pazsumuu Hay4HvlX UCCIE008AHUL 8 0OIACU Penpo-
OYKMUBHOU MeOUYUHbl, neouampu, 00uecmeenHo20 30pagooXpaHetUsl, 6HeOPeHUU OOCMUNCCHUL MU-
POBOU HAYKU 8 NPAKMUKY 6 Haulell CMpaHe, CI0HCHO NePeoyeHUMb.

C unoexcayueii 6 SCOPUS nopsook 0000penus nyonuxkayuil cmanem ewe bojee cmpozum, ¢ 0053a-
MeENbHBIM CNeNnbIM PeyeH3Uposanuem 08yMs Hezasucumvimu sxcnepmamu. Cpeou sKcnepmos — Hauiu
Konneeu uz 8 cmpan. Mul 66edem 6 npakmuxy 000OpeHue nyoIuKayull U ux memamux yeaxicaemou pe-
oakyuonHou xonnecuei. Cyumaro, ymo HApsOy ¢ CePbe3HBIMU HAYUHLIMU NYOTUKAYUAMU, BbINOTHEHHbI-
MU HA OCHOBE Pe3VIbmamos OUCCEPMAYUOHHBIX U SPAHMOBBIX UCCIe008AHUU, HAM HeobX00UMbl Kade-
cmeenHble 0030pbl TUmMmepamypbl N0 OCHOBHbIM NPOOIEMHBIM 80NPOCAM PEenpOOYKMUBHOU MeOUYUHDL,
aAKywepcmea u 2UHeKoNI02UU, YPOro2Uul U aHOpoocuU, Cmojlb HeoOX0oumMble NPAKMUYECKUM 8pauaMm,
NPeoCcmasiAWUM 21A6HYI0 YUMAamensCekyio ayoumoputo dcypHana. Ilo mpebosanusm Scopus, mbi
OyOem ysenuuueams 00110 nyoOIuKayull Ha avenutickom sazvike. Crnedyrowuil pyoexc — nogolcums UM-
Nakm-gaxkmop HcypHaia u 8oUmu cHa4ana 8 4u, a nomom u 8 3 Keapmuib. A 5mo cmanem 803MOHC-
HbIM NPU AKMUBHOM YUMUPOBAHUY HAWUX NYOIUKAYULL 8 U3BECTNHBIX MENCOYHAPOOHBIX HCYPHANAX.

Om umenu peoKonne2uu HCypHAIa Xo4y NONPUSEMCMBEO8AMb YYACMHUKOE MPAOUYUOHHOU pe2Uo-
HanvHou kKoughepenyuu KAPM 6 [llvimkenme, npakmuueckux épadetl u 6e0yujux cneyuaiucmos 6 oona-
cmu penpoodykmueHot meouyunsl. Kongepenyuu KAPM cmanu xopoweti niowaokoii 05 npogheccuo-
HAbHO20 00U eHUsl AKYULePO8-2UHEKOI0208, PENPOOYKIOL0208, IMOPUON0208, 2EHEMUKO8, AHOPOI0208
I0JCHBIX pecUoH08 cmpanbl. Buipasicy yeepennocms, umo Hawia Ho6as npogheccuonanrbHas ecmpeua
cmanem HO8bIM DONLULUM WUASOM 8 PA3BUMUL OMPACTU 8 UHMEPeCcax Haulux nayueHmos.

Bcezo Bam 006pozo, meopueckux ycnexoe!

C ysasicenuem,

2naenwtii peoakmop, akaoemux HAH PK npu Ilpe3udenme PK,
npe3udenm Kazaxcmanckoii Accoyuayuu penpooyKkmueHou MeOuyubsl,
npocgpeccop B. JlokuuH.
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A word of the editor-in-chief

Dear colleagues,

This is our first 2025 issue. We were the first medical journal in Kazakhstan to be included 4 years
ago in the list of the Science and Higher Education Quality Assurance Committee of the Ministry of
Science and Higher Education of the Republic of Kazakhstan — and now we are indexed in SCOPUS
since March 1, 2025! This is a very important milestone in the history of our edition.

In October 2025, we will celebrate the 30th anniversary of opening the first IVF laboratory at the
Almaty City Center for Human Reproduction - a major event for our country, which opened a new era
in infertility treatment for Kazakhstanis. Much has changed in our industry over the past 30 years. ART
has become as technologically advanced as possible and much more accessible to patients, and its
effectiveness has increased several times, reaching the pregnancy rate in healthy couples with natural
conception. Since 2010, the country has been funding quota IVF programs; in 2021, the "Ansagan
Sabi" (Longing Baby) program was initiated in the country by the Head of State.

Over 4 years, about 28,000 IVF cycles have been performed, resulting in the birth of about 12,000
children. ART clinics use artificial intelligence and preimplantation genetic diagnostics of hereditary,
chromosomal, and monogenic diseases.

The role of the "Reproductive Medicine (Central Asia)" journal in developing scientific research in
reproductive medicine, pediatrics, and public health, as well as introducing world scientific achievements
into practice in our country, is hard to overestimate.

With indexing in SCOPUS, the procedure for approving publications will become even stricter, with
mandatory double-masked review by two independent experts. Among the experts are our colleagues
from 8 countries. We will introduce the practice of approving publications and their topics by a
respected editorial board. I believe that along with serious scientific publications based on the results
of dissertations and grant research, we need high-quality literature reviews on the main problematic
issues of reproductive medicine, obstetrics, gynecology, urology, and andrology, which are so necessary
for practicing doctors, who are our main audience. According to Scopus requirements, we will increase
the share of publications in English. The next milestone is to increase our impact factor and enter the
4th and then the 3rd quartile. And this will be possible with active citation of our publications in well-
known international journals.

On behalf of the Editorial Board, I would like to welcome the participants of the traditional regional
conference of KARM in Shymkent, practicing doctors and leading specialists in reproductive medicine.
KARM conferences have become a good professional communication platform for obstetricians-
gynecologists, reproductive specialists, embryologists, geneticists, and andrologists of the country's
southern regions. I am confident that our new professional meeting will become a big step in the
development of the industry in the interests of our patients.

All the best to you, creative success!

Sincerely,

Editor-in-Chief, Academician of the National Academy of Sciences

of the Republic of Kazakhstan under the President of the Republic of Kazakhstan,
President of the Kazakhstan Association reproductive medicine,

professor V. Lokshin.
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IMucsmo-noarBepxaeHue or SCOPUS Team o BKJIIOYEHNH KYypHAIA
«PenpoanyktuBHasi MmenuuuHa (LlenTpaabHast A3usi)» B 0a3y U31aHUM,
uHaekcupyembix B SCOPUS

From: Scopus Title Evaluation Team <titlesuggestion@scopus.com>
Sent: Tuesday, February 11, 2025 10:22 PM

To: v_lokshin@persona-ivf.kz

Subject: The review of your title for Scopus is complete

Title: Reproductive Medicine (Central Asia)

ISSN / E-ISSN: 3078-5057 / 3078-5065

Publisher: KazMedPrint, Ltd

Dear Vyacheslav N. Lokshin,

Congratulations, your Reproductive Medicine (Central Asia) has been accepted for Scopus.

The Scopus Content Selection & Advisory Board (CSAB) has reviewed your application and approved it for coverage.
For your information, the reviewer comments are copied below:

This well established but re-launched specialist Russian-Kazakstani journal is publishing around 40 items per annum with as
yet very limited citation activity.

There are no obvious contraindications to accession to SCOPUS at this point.
The SCIMAGO website lists 210 journals in this category, against which to benchmark the further development of this journal.

See https://www.scimagojr.com/journalrank.php?category=2729

What’s Next?

If Scopus already has a license agreement in place with your organization for content access or your title has a CC-BY license,
no further action is needed from your end at this point.

If we do not have a license agreement in place, and you are the journal editor or publisher, your Publishing Relations Manager
will reach out to you within 4 weeks to discuss next steps on the content access set-up.

Your Publisher Relations Manager’s role is to guide your through the Scopus onboarding process and ensure that everything
runs smoothly.

You can learn more about the onboarding process in the Scopus Content Provider FAQ and a specific timeline can be found
here: Onboarding timeline

Practical information for journal editors can be found in our Role of an editor FAQ.

In general, all recently accepted titles will be listed separately in the Scopus Title list within 1 month after acceptance, see the
second tab 'Accepted titles'.

If you can't find your title there, please check the tab 'Scopus sources'.

Sincerely,

Scopus Title Evaluation Team
titlesuggestion@scopus.com

Notice: Scopus is owned by Elsevier B.V. and Elsevier is solely responsible for the content selection policy of
Scopus. In order to come to a decision to accept or reject a title for Scopus, Elsevier follows the independent advice
from the Scopus Content Selection & Advisory Board (CSAB). However, Elsevier in consultation with the CSAB
reserves the right to change decisions, adjust the selection criteria, or re-evaluate titles that are accepted for Scopus
without prior notice. Decisions made by the CSAB do not guarantee inclusion into Scopus due to not being able
to come to terms with the publisher on a licensing agreement. In no event shall Elsevier be liable for any indirect,
incidental, special, consequential or punitive damages arising out of or in connection with any advice disclosed or
any selection decision made. This statement must not be used for advertisement purposes.
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ABSTRACT

Relevance: The article presents comprehensive data on assisted reproductive technology (ART) programs implemented in 2021 in infertility
treatment clinics in Kazakhstan specializing in ART.

The study aimed to analyze the structure and outcomes of ART cycles conducted and registered in the Republic of Kazakhstan from January
1 to December 31, 2021.

Materials and Methods: This retrospective study analyzed the data from reports submitted by 21 ART clinics in Kazakhstan. These reports
were voluntarily provided to the Kazakhstan Association of Reproductive Medicine (KARM). The reports included information on in vitro
fertilization (IVF) cycles, intracytoplasmic sperm injection (ICSI), frozen embryo transfers (FET), oocyte donation (OD), surrogacy, and
preimplantation genetic testing (PGT).

Results: The total number of ART cycles available for analysis in 2021 was 27,012, resulting in 6,611 newborns. The accessibility of ART
treatment was 1,407 cycles per 1 million population. The analysis of ART structure revealed that 25.3% of all cycles in Kazakhstan’s clinics
were IVF, while 74.7% were ICSI. A combined IVF/ICSI fertilization method was used in 27.6% of cycles. FET was performed in 50.8% of
cases, OD accounted for 10.6%, and PGT was conducted in 3.8% of cycles.

The pregnancy rate per oocyte in 2021 was 19.3% after IVF and 17.8% after ICSI, with implantation rates per embryo transfer of 43.3% and
41.1%, respectively. Pregnancy rates were 50.8% after FET and 51.5% after OD. The live birth rate was 32.8% after fresh IVF, 32.4% after
ICSI, 37.0% after FET, and 39.3% after OD. The 1,031 PGT programs resulted in a pregnancy rate of 53.6% and a live birth rate of 41.5%,
with a multiple pregnancy rate of 10.2%.

Conclusion: According to registry data, the number of ART programs in 2021 increased by 72.88% compared to the previous year. The
launch of the state program “Ansagan Sabi” (Longing Baby) contributed to the improved accessibility of ART. Pregnancy and live birth rates
remained stable and aligned with the average ESHRE indicators, confirming the high level of ART development in Kazakhstan.

Keywords: 2021 report, assisted reproductive technologies (ART), in vitro fertilization (IVF), ART accessibility.
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BcnomorarebHble penpoAyKTUBHBIE TexHoJIoruM B Kazaxcrane
(nannbie HanumonanbHoro perucrpa, 2021 r.)
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H.II. Huemamosa’, K.T. Huzmemosa', M.K. Omapéaeé’, JI. H. Ilokomuno’,

H.C. Tapapaxa®, C.C. Tapapaxa®, K.T. Toneyoaeea'’, M.I1. Axvaposa’’,

MLIII. Epmexos’s, C. M. Ecenamanosa”

MKI]P «PERSONA», Anmamot, Pecnybnuxa Kazaxcman,
2Acemana « IKOJIAH®», Acmana, Pecnybnuxa Kazaxcman;
JAO «Hayunwiii yenmp axywiepcmea, 2unekono2uu u nepunamonozuuy, Anmamei, Pecnyonuxa Kazaxcman;
‘©Qupma « IKOME]]», Anmamul, Pecnybnuxa Kazaxcman;
*TOO «Health and Science Center M1», Acmana, Pecnybauxa Kazaxcman,
°TOO Knunuka « KO L{enmp ooxmopa Tapapaxay, [lleimkenm, Pecnyonuxa Kasaxcman,
"TOO «Hncmumym Penpodyxmuenoti Meouyunwty, Armamei, Pecnyonuxa Kaszaxcman,
$TOO OKO LI, Acmana, Pecnybnuxa Kazaxcman,
°TOO «DKOME]J[-ATBIPAY », Amwipay, Pecnyonuxa Kaszaxcman,
Kopnopamusnsiti pono « UNIVERSITY MEDICAL CENTER», Acmana, Pecnyonuxa Kaszaxcman,
HTOO «Axocan», Kapazanoa, Pecnybnuxa Kazaxcman;
2T00 Knunuxa «l'enom», Acmana, Pecnyonuxa Kazaxcman,
BTOO «OKOME/] IIVIFOCy», Acmana, Pecnybnuxa Kazaxcman;
“TOO Lenmp KO « CEMEHUHBIH BPAY U CO», Akmobe, Pecnybnuxa Kazaxcman;
BTOO Knunuka «bpax u cemvsy, Tapas, Pecnybnuxa Kazaxcman;
TOO Knunuxa AMD, Anmamei, Pecnyonuxa Kazaxcmarn,
73KO Lenmp, Anmamesi, Pecnybnuxa Kaszaxcman,
BTOO « OKOME/]-Ivimxenmy, Hlvimkenm, Pecnyonuxa Kazaxcman;
PIKIT « Obracmuotl nepunamanviwviil yeump AkmioOuHcKol oonacmuy,
Axmobe, Pecnybnuxa Kazaxcman

AHHOTALUSA

AKTyaJbHOCTB: B crarhe mpeacraBiieHbl COBOKYIHBIE JaHHbIE O MPOrpaMMax BCIOMOIATEIbHBIX PENpOAYyKTUBHBIX TexHosoruil (BPT),
peamm3oBanHbIX B 2021 roxy B ximHuKax KasaxcraHa, criennalu3upyrOMIMXCs Ha JIedeHUH Oectioaus npu nomomyu BPT.

Lean ucciieoBaHus — aHAINU3 CTPYKTYPHI U pe3yasTaroB ukiIoB BPT, mpoBeneHHbIX 1 3aperucTpupoBaHHbIX B PecyOnuke Kazaxcran ¢
1 saBaps mo 31 mekxabps 2021 roza.

Martepuansl 1 MeToabl: [Ipon3BeieH peTPOCTIEKTHBHBIN aHanu3 naHHBIX oT4deToB 21 ximmHukH BPT Ka3axcrana, momaHHBIX Ha moOpo-
BOJIbHOM ocHOBe B Kazaxcranckyio Accounanuio PenponykruBHoit Meaumuael. OT4eTsl BKII0OYany nHpopmanmio o nukiax 9KO, MUKCH,
KpHO-TIepeHOcax IMOPHOHOB, TOHOPCTBe oouuToB (J10), CypporaTHOM MaTepUHCTBE M NMPEUMILUIAHTAIMOHHOM T'eHETHYECKOM TeCTHPOBa-
wuu (IIT°T).

PesyabTarsl: O0mee KOIMYeCTBO BKIOYEHHBIX B oT4eT IMKI0B BPT 3a 2021, cocraBmio 27 012, B pe3ynbTare KOTOPBIX POAMIUCH 6 611
HOBOPOXJICHHBIX. JlOCTynHOCTS JieueHus ¢ nomouibto BPT cocrasuna 1 407 nukioB Ha 1 MiIH HacelleHUs.

Anamms ctpyktypsl npumernernst BPT BeisBm, uto noms OKO B kmmankax PK cocrasuma 25,3% ot Beex nuknos BPT, nomss MKCU —
74,7%., cmemanHbli crioco6 omtonorBopenus DKO/MKCU npumensiics B 27,6% LMKIOB; NEPEHOC Pa3MOPOKEHHbBIX IMOPUOHOB (KpHOIIe-
penoc) nposezeH B 50,8%, nporpamma J10 6buta Beimonsena B 10,6%, III'T — B 3,8% nukiios.

YacroTa HacTyIUIeHHs! OEpEMEHHOCTH B pacueTe Ha ITyHKIIHIO cocTaBmIa, 1o urtoram 2021 roaa, B nuxiax 9KO — 19,3% Ha TpaHCBaruHamb-
Hy!o myHKnuio u 43,3% B pacdete Ha nepeHoc, B nporpamme MKCH — 17,8% na mynkiuio u 41,1% Ha nepenoc, B mporpamme FET — 50,8%
Ha nepeHoc, B nporpamme 1O — 51,5% na nepenoc. Iloka3arens yacTorsl sxuBopokaeHus B 2021 roxy cocrasun 32,8% B cBexeM LUKIIE
OKO, 32,4% B mporpammax MKCU, 37,0% mpu FET u 39,3% mpu 0.

B 2021 rony B Kazaxctane 6bu1a nposenena 1031 nporpamma III'T. YactoTa Hactymienus: OepemenHocTH nocie ucnonb3oBanus [II'T co-
craBuia 53,6%, yacrora xxuBopoxxaeHus — 41,5%, yacrora moromionus — 10,2%.

3akmaiouenue: B coorBercTBHM ¢ manHbIME HarmonansHoro perucrpa, B 2021 roxy xonmdectso nporpamMm BPT ysemmuniocs Ha 72,88%
10 CPAaBHEHMIO C MPEABLIYLINM IO0M. 3aIlycK rocylapcTBeHHON mporpaMmbl «AHcaraH Cobm» crocobcTBoBan pocTy noctynHoctu BPT.
YacroTa HacTyIUICHUsI OEPEMEHHOCTH U KHUBOPOXKIICHHUS cTabHIbHA M COOTBETCTBYeT cpeauuM mnokasareiasiMm ESHRE, nonareepixaas Bbico-
kuii yposenb pa3sutust BPT B Kazaxcrane.

KawueBbie cnoBa: omuem 2021 200a, 6cnomoeamenvhule penpoodykmushuie mexronozuu (BPT), OKO, oocmynnocms BPT.

Jnsa uutupoanus: Jlokmmna B.H., Cyneiimenosa M./I., AxmeToBa A.A. u ap. BcnomorarenpHbIe penpoayKTHBHBIE TEXHOJIOTHH B
Kazaxcrane (nannsle HarmonansHoro peectpa, 2021 1.). Penpodykxmuenas meouyuna (L{enmpanvnas Azus). 2025;1:10-19 (ua anrn.).
https://doi.org/10.37800/RM.1.2025.443



https://doi.org/10.37800/RM.1.2025.443

Reproductive Medicine (Central Asia) 2025, no. 1
Penpooykmuenas meouyuna (Llenmpanvnas Asus) 2025, Nel
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AHJATIA

O3ekriniri: byn makanana Kasakcrannarel Oeaeyiikti emaeyre MaMaHianraH kinHuKanapaa 2021 sKbIIbl JKy3ere achIpbUIFaH KOCAJIKBI
penponykrustik TexHonorusuap (KPT) 6arnapnamanaps! Typasbl )KUBIHTHIK A€PEKTEpP YCHIHBLIFAH.

3eprrey Makcatbl — 2021 >xpuiFbl 1 KaHTap MeH 31 xenTokcaH apansirbiHaa Kaszakcran PecnyOnukachiHga )Kypri3iireH skoHe TipKelareH
KPT muknmapsiHbIH KYPBUIBIMEI MEH HOTH)KENIEPIiH Tajiay.

Marepuannap men oaicrepi: Kazakcrannarst 21 KPT knnHMKackHBIH 63 epkiMeH Kazakcran PenponykrusTrik MenunnHa KaysiMaacTeIFsIHA
(KPMK) yceiaran ecenTepi HeTi3iHAe peTPOCHEKTUBTI Taiaay xyprisingi. Ecentepae sxcrpakopnopaisasl ypeIkTanaslpy (OKY), nuatpanm-
TorutasManslk cepma unbekimsics! (MKCH), mysnareutran smopuongapast aysictoipy (FET), oonmt nonopisirst (O/1), cypporaT aHambIK
JKOHE MPEHMILTAHTAMSUIBIK reHeTHKANBIK Tectitey (III'T) mukingaps! Typaisl MamiMeTTep KaMThUIBL.

Hoarum:xenepi: 2021 >xpuisl Tannay yuris KowketiMai KPT muxngapsiasiy sxammst canbl 27 012 6onabl, HoTIKeciHAe 6 611 HopecTe nyHuere
kenai. KPT apkpuibl emaeymiH KOKeTIMITr 1| MUITHOH TYpFbIHFa makkauaa 1 407 Mukiasl Kypassl.

KPT KypbuibIMBIH Tannay kepcetkenmel, 25,3% nuxnmap OKY omicimen, an 74,7% WKCH onicimen sxy3ere acsipeuiasl. DKY/MKCU
apasiac YPBIKTaHABIpY dfici 27,6% nuknaa Kongansingsl. Mysnatsuirad sm6puonnapast aysicteipy (FET) 50,8% xarmaiina sxyprisinai,
oot aoHopbirsl (OJ]) 6armapmamacs! 10,6% MUKIIBI KAMTBIIB, a1 MPSUMILTAHTAIUSIBIK TeHeTuKabIK Tectiney (I1I'T) 3,8% skarnaiina
OPBIHIATIBL.

Kykrinik sxwuiniri OK¥ nukneiaaa 19,3%, an sMOpuonas! ayslcTeIpyFa makkanaa 43,3% kypaasl. MKCH GarnapnamackiHaa 6y kepceT-
kinr 17,8%, sMOpronb! aysicThIpyFa makkanaa 41,1% 6onasl. FET 6arnapinamaceinia sykTiik xuiniri 50,8%, an OJ] 6arnapiaamaceinna
51,5%-np1 xypaasl. Tipi Tybuty Kepcetkinni sxana IKY muknsiana 32,8%, MKCU 6armapnamaceiana 32,4%, FET nuknnapseiaga 37,0%, an
O]l 6armapnamacsiga 39,3% 6omust. XKanmer 1 031 II'T 6armapnamacs! xKypri3inin, )KYKTUTiK xkuiniri 53,6%, Tipi Tysuty skuimiri 41,5%, an
KOIYPBIKTHI )KYKTLIIK >kuiiiri 10,2% Gomnubl.

Kopsitemasr: Tipkey nepexrepine coiikec, 2021 bl KPT GarmapmaManapbIHBIH CaHBI aJIBIHFBI KBUIMEH CalbICThIpFanaa 72,88%-ra
apTThl. MemunekeTTik “AHcaran Cobu” GaraapaamMachiHbIH icke KOChUTybl KPT-HBIH KOJDKETIMIUTITIH apTThIpyFa bIKHAJ eTTi. JKYKTITIK eH
Tipi TybLTy KepceTkimmrepi TypakTsl 6onsin, ESHRE oprama kepcerkimrepine caiikec keneni, 6y Kazakcrangarst KPT namybIHBIH sKOFapbl
JICHTeHiH pacTaii/ibl.

Tyiiinai ce3nep: 2021 scvinzwr ecen, Kocanxvl penpodykmuemix mexrnonoeusinap (KPT), DK¥, KPT koncemimoinix.
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Introduction: The problem of infertility is at the center
of the global health agenda, affecting millions of families
around the world. According to WHO, on average, 15% of
couples experience difficulties in conceiving [1]. To combat
this problem, assisted reproductive technologies (ART) are
being actively introduced, allowing to significantly increase
the chances of successful conception and birth of a child.

Since 2008, the Kazakhstan Association of Reproductive
Medicine (KARM) has been collecting data on ART cycles
performed in the Association’s member clinics using a special
IT program proposed by the European Society of Human
Reproduction and Embryology (ESHRE) and sending them
to the European IVF Monitoring Consortium. These reports
have been published in the journal “Reproductive Medicine
(Central Asia)” (formerly “Reproductive Medicine”) for the
fourth year in a row.

Currently, 31 ART clinics operate in the country. They offer
almost all modern technologies and methods of infertility
diagnostics and treatment.

Since 2010, Kazakhstan has implemented programs within
the Guaranteed Volume of Free Medical Care (GVFMC)
framework. Since 2021, at the initiative of the country’s
President K.K. Tokayev, the state program “Ansagan Sabi”
has been implemented, according to which the number of
allocated quotas for IVF/ICSI programs has increased almost
7 times, reaching 7,000 per year. KARM is monitoring the
implementation of this program. Over 29 years of successful
ART programs in Kazakhstan, about 39,000 children have
been born, of which more than 9,000 were born in quota
programs (data as of 01.11.2024).

The frequency of infertile marriages in the Republic of
Kazakhstan ranges from 12.0 to 15.5% [2]. Infertility has
a significant impact on demographic indicators, psycho-
emotional and physical health of the population, as well
as the socio-economic development of the country. The
increase in the frequency of infertility is accompanied by an
increase in the need to use ART. This trend is characteristic
not only of Kazakhstan but also of most countries in the
world, emphasizing the importance of introducing advanced
methods of treatment and diagnosis of infertility.

The study aimed to analyze the structure and results of
ART cycles conducted and registered in the Republic of
Kazakhstan from January 1 to December 31, 2021.

Materials and Methods: A retrospective analysis of the
data from ART clinic reports submitted voluntarily to KARM
was conducted. The reports included data on IVF cycles, ICSI,
embryo cryotransfers, surrogacy, preimplantation genetic

testing (PGT), and oocyte donation (OD). Due to the lack
of a mandatory state ART registry, some IVF clinics did not
provide their data, so this publication contains information
on 97% of all ART cycles performed in Kazakhstan in 2021.

To compare the data in the report, we used the preliminary
results of ESHRE for 2021, published in the journal « Human
Reproduction » [3].

Data collection for this registry was carried out using the
format recommended by ESHRE.

The availability of ART for citizens of the country was
calculated by dividing the number of cycles by the country’s
population. The pregnancy and live birth rates were calculated
by dividing the total number of pregnancies or births by the
number of transvaginal punctures or embryo transfers.

Registry participants, number of ART cycles

The 2021 report included 21 out of 28 (90%) ART
clinics operating in Kazakhstan during this period. Of
the 21 clinics in the report, 6 were in Astana, 6 in Almaty,
3 in Shymkent, 2 in Aktobe, and 1 in Taraz, Atyrau, and
Karaganda.

The total number of ART cycles available for analysis
performed in ART centers of the Republic of Kazakhstan in
2021 was 27,012 (in 2020 — 17,743 cycles; + 72.88% ). In
total, data on 116,900 ART cycles have been collected since
2010.

As of January 1, 2021, according to the Statistics
Committee of the Republic of Kazakhstan, the population of
the Republic of Kazakhstan was 19,186,015 people [4]. Per 1
million population, 1,407 ART cycles were performed.

Results:

Structure of ART cycles

An analysis of changes in the structure of ART cycles in the
Republic of Kazakhstan over 12 years reveals a significant
redistribution in preferences for the use of ART methods. The
share of IVF cycles decreased from 78.7% in 2010 to 25.3%
in 2021, while the share of ICSI cycles consistently increased,
reaching 74.7% by the end of the specified period. These
changes reflect a steady transition to more technologically
sophisticated approaches with higher chances of success.

In 2021, the distribution by method was as follows: ICSI
accounted for 67.7% of cycles, IVF - 32.3%, and a combined
method (50/50 ratio of IVF and ICSI) was used in 27.6% of
cases. This is comparable with the ESHRE data, where the
share of ICSI cycles is 39.7% and IVF - 16.2%, highlighting
regional differences in approaches (Figure 1).
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Figure 1 — Changes in the proportion of IVF and ICSI cycles, 2010-2020
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The IVF method was used in 12% of all ART cycles,
which shows a slight increase compared to 2020 (11.9%).
The ICSI method was used in 35.5% of cycles (33.4%
in 2020). IVF/ICSI programs accounted for 13.0% of
the total cycles. These changes may be due to improved
technological capabilities and patient and physician
preferences.

The number of ART programs implemented in Kazakhstan
has steadily grown in recent years. In 2021, there was a
significant jump in the number of cycles performed under
the OSHI program, which led to an increase in the total
number of programs. Between 2010 and 2019, the increase
in the number of programs remained stable. In 2020, there
was a decline amid the COVID-19 pandemic. The following
growth of 97.2% in 2021 could be due to the expansion of
state support.

The rate of ART cycles per million population increased
yearly, reaching 676 in 2021. This indicates a growing
demand for ART services and increased availability of these
technologies for the country’s population.

The share of DO and CM programs in the total number
of implemented ART programs demonstrated opposite
trends. Thus, the share of DO programs remained
relatively stable, with peaks in 2013 (11.8%) and 2021
(10.6%). At the same time, a steady decline in the share
of CM programs (from 6.8% in 2010 to 1.3% in 2021)
may reflect changes in clinical practice and patient
preferences.

In 2021, the volume of programs implemented using
donor sperm was 2% (488 cycles), which exceeded
the absolute numbers of the figure for 2020, when
382 programs were performed (2.1%). In 154 cases
(0.6%), surgically obtained sperm were used, which is
significantly higher than in 2020, when they were used in
91 cases (0.6%).

Within the framework of the DO program, 1,553
embryo transfers were performed in 2021, which is
slightly less than in 2020 (1,586 cycles). Pregnancy
occurred due to 824 donor oocyte transfers, which
amounted to 53.1% per transfer (50.6% in 2020). Of the
total number of pregnancies, 608 resulted in childbirth
(39.2% in 2021 and 42.9% in 2020). The conducted
analysis demonstrates a significant increase in the
popularity of the ICSI method in Kazakhstan and its
dominance over traditional IVF.

An analysis of data from 2010 to 2021 shows a
significant increase in the use of assisted reproductive
technologies (ART) in Kazakhstan. The total number
of cycles increased from 2,095 in 2010 to 16,051 in
2021, a 7.7-fold increase. The largest increase in the
number of ARTs compared to last year was observed in
2021 (+92.23%), which could be due to the expansion
of the state program “Ansagan Sabi” ((Longing Baby).
A decrease of 20.36% in 2020 was due to restrictions
during the COVID-19 pandemic. The ART availability
indicator (cycles per 1 million population) increased
from 129.3 to 849.3, reflecting improved infrastructure
and accessibility of services.

IVF/ICSI dominated among the ART methods; their
number increased from 1630 to 12837 cycles per year.
Programs using DO also demonstrate a steady increase
(from 298 to 2874 cycles), which is associated with an
increase in demand for alternative methods in the presence
of'age and pathological restrictions. Surrogacy cycles varied
in the range of 167-366, with a peak in 2019 and a decrease
to 219 in 2020, which probably reflects the influence of
socio-economic factors. This dynamic emphasizes the
technological shift towards more complex methods while
maintaining the variability of approaches depending on the
clinical and demographic demand of reproductive specialists
and the population (Table 1).

Table 1 — Comparative dynamics of new ART programs implemented in the Republic of Kazakhstan (2010-2021)

Year IVF/ICSI QOocyte Surrogacy Total number | Annual growth Cycles per
donation of cycles (%) 1 million

population
2010 1630 298 167 2095 - 129.3
2011 2737 302 262 3301 57.57% 200.8
2012 2866 358 323 3547 7.45% 212.8
2013 3102 591 252 3945 11.22% 2333
2014 3409 484 279 4172 5.75% 243.1
2015 3799 600 274 4673 12.01% 268.3
2016 3955 633 288 4876 4.34% 2759
2017 5818 995 257 7070 45.00% 394.5
2018 6510 1187 347 8044 13.78% 441.3
2019 8348 1771 366 10485 30.35% 56.0
2020 6510 1621 219 8350 -20.36% 444.6
2021 12837 2874 340 16051 92.23% 849.3
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Number of embryos transferred

Figure 2 shows the dynamics of the number of embryos
transferred in ART cycles in Kazakhstan from 2010 to 2021. A
steady increase in selective single embryo transfer (SET) use is
noticeable: from 20.0% in 2010 to 68.8% in 2021. This reflects
the transition to a practice that reduces the risks of multiple
pregnancies. The share of two embryo transfers decreased from
70.0% to 31.2%, which aligns with global recommendations
for optimizing ART protocols. The transfer of three embryos
was recorded sporadically (peaking at 5.1% in 2015), and the
use of four embryos has not been observed since 2016, which
is consistent with changes in the regulatory framework limiting
the maximum number of embryos that can be transferred.

The sharp increase in the SET share in 2021 (+5.7 pp
compared to 2020) may be due to the introduction of new

clinical protocols and increased cryopreservation efficiency.
The decrease in the share of double embryo transfer in 2020
(-5.5 pp) correlated with the COVID-19 pandemic when
priority was given to minimally invasive approaches. The
data presented illustrate the evolution of ART practices
towards increased safety and compliance with international
standards.

According to ESHRE data for 2020, in fresh cycles, one
embryo was transferred in 50.7% of cases, two embryos in
45.1%, three embryos in 3.9%, and four embryos in 0.3%
of cases. The SET share in Kazakhstan (68.8% in 2021) is
higher than the ESHRE average (62.1%). The transfer of two
embryos in Kazakhstan (31.2%) is lower than in ESHRE
(32.3%), and the use of >3 embryos is minimal (0.02% vs.
2.5% in ESHRE ).

Figure 2 — Comparison of the number of embryos transferred in ART cycles (2010-2021)
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Pregnancy Rate programs (vs. 21.0% and 18.3%). In women below 34, these

According to the results of 2021, 8,932 pregnancies were
registered. In IVF programs, the pregnancy rate per transfer
was 19.3% per puncture and 14.6% per puncture (vs. 22.2%
and 16.2% in 2020 and 26.2% and 43.3% according to
ESHRE). In ICSI programs, the pregnancy rate per transfer
was 17.8% per puncture and 13.6% per puncture (vs. 21.1%
and 38.1% in 2020 and 23.9% and 45.7% according to
ESHRE). In frozen embryo transfer, the pregnancy rate per
transfer was 50.8% (vs. 43.9% in 2020 and 36.2% according
to ESHRE). In PGT cycles, the pregnancy rate per transfer
was 53.6% (vs. 52.2% in 2020).

ART results vs. the number of embryos transferred

The pregnancy rate in IVF/ICSI cycles was 41.1% after
one embryo transfer (vs. 37.3% in 2020), 45.9% after two
embryo transfer (42.0%), and 100% after three embryo
transfer (1 pregnancy per transfer) (55.6%). In frozen embryo
transfer (FET) cycles, the pregnancy rate was 48.5% after
one embryo transfer (vs. 42.6% in 2020) and 56.0% after two
embryo transfer (42.4%). In donor programs, the pregnancy
rate was 51.5% per one embryo transfer (vs. 50.2% in 2020)
and 57.3% per two embryo transfer (63.0%).

ART results vs. the age of women

In the group of women aged 35-39, the pregnancy and
live birth rates were 17.6% and 13.6% in IVF programs (vs.
22.6% and 18.6% in 2020) and 17.3% and 12.9% in ICSI

rates amounted to 23.3% and 17.9% after IVF (vs. 28.9% and
22.8% in 2020) and 21.6% and 15.7% (vs. 27.0% and 20.8%)
after ICSI. In women over 40, the pregnancy and live birth
rates were twice as low: 14.1% and 8.9% (vs. 8.4% and 6.2%
in 2020) in IVF cycles and 11.9% and 8.3% (vs. 8.0% and
6.2%) in ICSI cycles.

In FET programs, the pregnancy and live birth rates were
higher than in IVF and ICSI cycles. Thus, for women below
34, these rates were 47.7% and 34.8% (vs. 48.4% and 39.6%
in 2020); for women aged 35 to 39, it was 54.5% and 40.1%
(vs. 38.6% and 30.2%), and for women over 40, it was 42.7%
and 27.5% (vs. 32.4% and 21.7%).

According to ESHRE, in IVF cycles, the pregnancy
rate was 30.8% for women below 34, 25.4% for women
aged 35 to 39, and 13.6% for women over 40. The live
birth rate for those age groups was 25.1%, 19.0%, and
7.8%, respectively. In ICSI cycles, the pregnancy rate
was 27.9%, 22.3%, and 11.2%, and the live birth rate was
22.1%, 16.1%, and 6.3%.

High pregnancy rates were noted in all age groups in the DO
program: 57.8%, 54.6%, and 49.3%, respectively. However,
the influence of age remained: births were completed in
42.4%, 41.2%, and 34.0% of cases, respectively (according
to ESHRE data, the pregnancy rates were 43.6%, 44.9%,
43.2%, and the live birth rates were 33.4%, 33.2%, 29.5%)
(Figures 3, 4).
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Surrogacy pregnancy (vs. 53.1% in 2020), and 428 (41.5%) pregnancies

A total of 340 surrogacy programs were implemented in
2021, accounting for 1.2% of all ART cycles. They resulted
in 180 (52.9%) pregnancies, of which 121 (35.6% of all
transfers) ended in birth at 22 weeks or more.

Childbirth and other pregnancy outcomes

In the reports, all terminations of pregnancy starting from
22 full weeks were classified as “childbirth.” Thus, 6,611
pregnancies (vs. 5,932 in 2020) resulted in childbirth at
22 weeks or more, amounting to 1.5% of all births in the
Republic of Kazakhstan (the total number of births in 2021
was 446,491 [5].

Multiple pregnancies

Multiple births in IVF and ICSI programs in 2021 included
10.2% of twins (vs. 8.3% in 2020) and 0.02% of triplets of
all known births. In FET programs, the frequency of multiple
births reached 8.4% of twins (vs. 9.8% in 2020) and 0.1% of
triplets. In DO programs, multiple births were 5.9% of twins
and 0.1% of triplets. In surrogacy programs, multiple births
were 9.1% (vs. 13.4% in 2020).

In ESHRE reports, the frequency of twins was 12.4% in
fresh IVF and ICSI cycles and 9.4%in FET programs.

Preimplantation genetic testing (PGT)
In 2021, PGT in ART centers was performed in 1031 cycles
(vs. 920 in 2020). Of them, 553 cases (53.6%) resulted in
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ended in birth at 22 weeks or more (vs. 42.1%).

Discussion: This study analyzed the structure and outcomes
of ART cycles registered in the Republic of Kazakhstan in
2021. The findings were compared with the 23rd annual
report from the European IVF-Monitoring (EIM) Consortium
for ESHRE, combining the 2021 data on ART and intrauterine
insemination from 39 European countries.

In IVF, the pregnancy rate was 19.3% per transfer and
19.3% per puncture (vs. 22.2% and 16.2% in 2020; ESHRE
— 26.2% and 43.3%). In ICSI programs, the pregnancy
rate was 17.8% per transfer and 13.6% per puncture (vs.
21.1% and 38.1% in 2020; ESHRE — 23.9% and 45.7%).
In Kazakhstan, the pregnancy rate after own oocyte
cryopreservation reached 50.8% (vs. 43.9% in 2020), 14%
higher than in Europe (36.2%, according to ESHRE). In
programs with donor oocytes, the Kazakh data was similar
to the European — 53.1% per transfer. The pregnancy rate per
puncture in the RK was lower than in ESHRE, possibly due
to an increase in delayed transfer programs.

A comparison of Kazakhstan data with ESHRE reports
shows a steady trend toward transferring fewer embryos in
Europe, which reduces the risk of multiple pregnancies. In
European countries, one embryo is transferred in 60.2% of
cases, two — in 34.8%, and three — in 1.8%. A trend is the
same in Kazakhstan: one embryo is transferred in 68.8% of
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cases, two — in 31.2%, three — in 0.2%, and four or more
embryos are not transferred.

A constant increase in the number of ART cycles,
supported by the State program of compulsory medical
insurance, confirms the importance of the development of
reproductive technologies for improving the demographic
situation and health of the population. A comparison with
ESHRE indicators proves Kazakhstan’s competitiveness in
ART. However, further adaptation and implementation of
international standards could improve the results [6].

Thus, the effectiveness of ART in Kazakhstan generally
correspondsto Europeandataand evenexceedsinsomeaspects,
such as the frequency of pregnancy after cryopreservation.
However, the frequency of multiple pregnancies remains
high, which requires further implementation of international
standards for optimizing embryo transfer. This emphasizes
the need to develop and improve reproductive technologies
in Kazakhstan.

Conclusion: Kazakhstan demonstrates impressive success
in developing ART due to state support, the introduction of
modern technologies, and active participation in international
research. However, there are still areas for improvement,
such as increasing the frequency of successful outcomes
in fresh cycles and expanding the use of SET. Comparison
with ESHRE data highlights the need for further integration
of international standards to improve the efficiency and
accessibility of ART.

The 2021 report involved 21/30 ART clinics operating in
the Republic of Kazakhstan, which is 70%. The total number

of ART cycles performed in 2021 was 27,012, 72.88% more
than in 2020. Since 2021, the “Ansagan Sabi” program has
been in effect, contributing to the growth in the number of
programs performed.

The share of transfers of more than three embryos within
ART programs decreases annually; in 2021, it was 0.02%. It
should be noted that during the specified period, the Order
of October 30, 2009, No. 627, “On approval of the rules for
conducting assisted reproductive methods and technologies”
of the Ministry of Health allowed the transfer of three
embryos, provided that the patient gives the appropriate
consent. The Order of the Ministry of Health of December 20,
2021, No. 21816, “On approval of the rules and conditions for
conducting assisted reproductive methods and technologies,”
allows the transfer of no more than two embryos.

The registry data can be used to objectively assess the results
of reproductive medicine in the country and to forecast its
development. The next step in developing the country’s ART
registry should be its mandatory prospective management.
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CHHI[pOM MOJIMKUCTO3HBIX AHYHUKOB: COBPEMECHHBIC METOAbI JICYCHUA
(0030p IMTEpaTYpPBI)

A.3. bazapoaesa’, A.K. Aunaovex’, M.ILI. Capwioaii’, K. T. Amupoexosa’

THAO «Meduyunckuii ynueepcumem Kapaeanowi», Kapazanoa, Pecnybauxa Kazaxcman

AHHOTAINUSA

Beenenue: Cunapom moaukucTo3HBIX Au4HUKOB (CIIKS) — mmpoko pacnpocTpaHeHHOE SHIOKPHHHOE 3a00JieBaHUE, OT KOTOPOTO CTpa-
JJAl0T MMJUIMOHBI XKEHILUH BO BCEM MHpe. DTOT BCeoObEeMITIOIIHMI 0030p MOCBAIIECH H3y4eHNI0 HOBBIX MeTonoB sedeHus: CIIKA ¢ ocoObim
aKIIEHTOM Ha (DM3MYEeCKHE METOJBI, PACTUTENEHEIE TIOX0/bI, XOIUCTHUECKYIO TePaINio, MEIUIIMHCKHIE MPOLEIyphl, OaKTepHOTEparnio u
MHIIEBBIC JOOABKH.

Iesb Mcc1e10BaHUsA — OLIGHUTH COBPEMEHHbIE METO/IbI JICYEHUS CHHPOMA TOJIMKHCTO3HBIX STMYHHKOB, C aKLIEHTOM Ha UX 3 (eKTHBHOCTS,
6€3011acCHOCTh ¥ MEPCIICKTUBBI KIIMHMYECKOTO TIPHMEHEHNSI.

MarepuaJbl 1 MeTOABI: [IJIs1 IpoBeieHNs 3TOro 0030pa OBUT MPOBEAEH CHCTEMAaTHIECKUH MOHCK JInTeparypsl 1o 2023 rofa ¢ HCHIoIb30Ba-
HHEM aBTOPHUTETHBIX 0a3 JaHHBIX. B xoze moncka ObUIN BEIBIEHBI 33 KITIOUEBBIE CTAThH, COOTBETCTBYIOIINE KPUTEPHSIM BKITIOUCHHUS, KOTO-
pbIe OXBaThIBAJIN UCCIIEIOBAHNUS KaK HA )KUBOTHBIX, TaK M Ha JIFOJsIX, nocBsmenHble CIIKS u nHHOBamoHHBIM MeTogaM jnedeHusi. OCHOBHOE
BHUMaHUE IIPU OLICHKE yzelsi1och 3 dekruBHOCTH U Oe3onacHocTH. CtaThby ObUIH PAa3/eICHbI HA IECTh OTJEIbHBIX IPYIIT: XOJIHCTHYECKast
Tepamnust, puToTepanus, GU3NIECKHe METOIb! JEUCHHNS, MEIUIIMHCKHE TPOLENyphl, OaKTepuoTepanus U NUIIeBble 100aBku. s OLeHKN
Ka4ecTBa PaHJOMU3HUPOBAHHBIX KOHTPOIMPYEMBIX HCCIECHOBAHUH HCIONB30BANICS HHCTPYMEHT OLEHKH PHCKA CHCTEMaTHYeCKOHW OMmUOKM
Cochrane, a i aHaJIM3a Ka4ecTBa CUCTEMaTHYeCKHX 0030poB npuMeHsiics HHCTpyMeHT AMSTAR 2.

PesyabTarel: B 0030pe mpeacTaBieH MMPOKWI CIIEKTP BMENIATENBCTB: OT WIVIOyKaJbIBaHHs, HOTM M (UTONpEnapaToB 10 BHICOKOWH-
TEHCUBHOTO YIBTPa3ByKa, YIBTPAa3BYKOBOH KaBUTAIMH, MPOOHOTHKOB, TPAHCIUIAHTAIUH (heKaTbHOH MHKPOOMOTHI M MHUIIEBHIX J100ABOK.
IIpumeuarensHO, YTO MPUEM MUILIEBLIX JOOABOK OBLT CBA3aH C MOJIOKUTEIBHBIM BIMSIHUEM HA WHCYIHHOPE3HCTEHTHOCTh M yPOBEHb aH-
nporeHoB. Cioxnocts steuenns: CITKS moxgyepkrBaet He0OXOMMMOCTh Pa3pabOTKU CTpaTeryii, OCHOBAaHHBIX Ha JI0KA3aTeIbHON METULIMHE.
3akaiouenne: HecMoTps Ha TO, 4TO HEMHBAa3UBHbIE M €CTECTBEHHbBIE METOIbI JICUSHUS BBIIVISIAT IIEPCIEKTHBHO, HEOOXOUMBI TIATEeIbHBIC
HCCIIeI0BAHMUS IJISI OLIEHKH MX JOJITOCPOYHON 0€30MaCHOCTH M ONTHMAIIBHOTO KIIMHHYIECKOTO IpuMeHeHus. FIHTerparms n3MeHeHui oopasa
JKM3HU, TPAJUIHOHHBIX METOJOB ¥ HHHOBAI[HOHHBIX ITOAXO0J0B MOXKET CTaTh OCHOBOM KOMIIIIEKCHOTO 1 3¢ dextuBHOro neuenus CIIKA, na-
Basi HaJXK/Iy MHJUTHOHAM JKEHIIMH 10 BceMy MUpY. C y4eTOM MOSBICHUS aJlbTePHATUBHBIX METOJIOB JICUESHHS CIIEyeT MPOSIBIATH OCTOPOXK-
HOCTb. [lo-pexxHeMy HaCTOSTEIFHO PEKOMEHIYEeTCsI KOHCYIBTUPOBATHCS C MEJUIIMHCKIMH CIEIHaTNCTaMHt U IPHHATHS 000CHOBaHHBIX
pemennii mo teparmu CITKS.

KiroueBble ci1oBa: cunopom nonuxucmosnwix auynukos (CIIKA), neunsasusnoe nevenue, uHHO8ayUOHHbIE MEMOObL Mepanuil, hapmakono-
2uyecKue npenapamol, Xupypauieckue 6Meuamenscmeaa.

s untupoBanus: basapbaesa A.D., AitHabek A.K., Capsibait M.ILL. u ap. CHHAPOM MOIMKHUCTO3HBIX SHYHUKOB: COBPEMEHHBIE METO/BI

neyeHus1. Penpooykmusnas meouyuna (Llenmpanvuas Asus). 2025;1:20-25.
https://doi.org/10.37800/RM.1.2025.444

Polycystic ovary syndrome: modern methods of treatment (A literature review)

A.E. Bazarbayeva', A.K. Aynabek’, M.Sh. Sarybai’, Zh.T. Amirbekova’
Medical University of Karaganda, Karaganda, the Republic of Kazakhstan

ABSTRACT

Relevance: Polycystic ovarian syndrome (PCOS) is a widespread endocrine disorder that affects millions of women worldwide. This
comprehensive review explores new treatments for PCOS, with a particular focus on physical methods, herbal approaches, holistic therapies,
medical procedures, bacteriotherapy, and dietary supplements.

The study aimed to evaluate modern methods of treating polycystic ovary syndrome (PCOS), focusing on their effectiveness, safety, and
prospects for clinical use.

Materials and Methods: A systematic literature search was conducted in reputable databases among sources published up to 2023. The
search identified 33 articles that met the inclusion criteria, covering animal and human studies on PCOS and innovative treatments. The main
focus of the assessment was on effectiveness and safety. The articles were divided into six groups: holistic therapy, phytotherapy, physical
therapies, medical procedures, bacteriotherapy, and dietary supplements. The Cochrane risk of bias tool was used to assess the quality of
randomized controlled trials, and the AMSTAR 2 tool was used to analyze the quality of systematic reviews.

Results: The review presents various interventions, from acupuncture, yoga, and herbal remedies to high-intensity ultrasound, ultrasound
cavitation, probiotics, fecal microbiota transplantation, and dietary supplements. Notably, taking dietary supplements was associated with a
positive effect on insulin resistance and androgen levels. The complexity of PCOS treatment highlights the need to develop strategies based
on evidence-based medicine.

Conclusion: Although noninvasive and natural treatments look promising, thorough research is needed to assess their long-term safety and optimal
clinical use. The integration of lifestyle changes, traditional methods, and innovative approaches can form the basis for comprehensive and effective
PCOS treatment, giving hope to millions of women around the world. Due to the emergence of alternative treatment methods, caution should be
exercised. It is still strongly recommended to consult with medical professionals to make informed decisions about PCOS therapy.

Keywords: polycystic ovary syndrome (PCOS), noninvasive treatment, innovative therapies, pharmacological drugs, surgical interventions.

How to cite: Bazarbayeva AE, Aynabek AK, Sarybai MSh, et al. Polycystic ovary syndrome: modern methods of treatment. Reproductive
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IToTMKHMCTO3IbI AHAJIBIK 0€3 CHHAPOMBI: KaHa eMJey daicTepi
(omedueTke MIOITY)

A.3. bBazapoaesa’, A.K. Aunaoex’, M.1Il. Capvioai’, K.T. Amupoexosa’

«Kapazanovr meouyuna ynusepcumemiy KEAK, Kapasanowl, Kasaxcman Pecnyonuxacet

AHJATIA

O3exridiri: [Tonmukucro3ner anansik 6e3 cuaapomsl (PCOS) - Oykin oemae MIITHOHIAFAH dHeliepre ocep €TeTiH KeH TapajFaH dHIO0-
KpHHIIK aypy. by skaH-KaKThl Moy (U3MKAIBIK 9IicTepre, 6CIMAIK HETi31HAET] Tociaaepre, OipTyTac TepanusFa, MEAUIUHAIBIK MIPOIe-
nypanapra, bakTeproTepanusFa )KoHe TaFraM/IbIK KocHajiapra epeKiie Ha3ap ayzaapa otsipbi, PCOS yIuiH jxaHa emey 9icTepiH 3epTreyre
OarbITTaNIFaH.

3eprrey makcarsi: [lomukuctosnpl aHanslk 6e3 cuaapoMbH (PCOS) emueynin Kasipri omicTepiH oJapIblH THIMALUIITIHE, Kayinci3airine
MOHE KIIMHUKAIIBIK KOJaHy NepCcreKTUBaIapbiHa 60aca Ha3ap ayAapa OTHIPHIN OaralaHbl3.

Marepuannap mMen aaicrepi: Ocbl momyns! xyprizy yuin 2023 sxputra neiiin Oenenni MaaiMeTTep 6a3achlH KOJIaHa OTBIPHIN, 9Je0HeT-
TepAi XyHeni Typae i3ney xyprizingi. I3ney OapricsiHaa kaHyapiapra aa, agamaapra 1a PCOS jxoHe WHHOBAIMSUIBIK eMIEy oicTepiHe
apHAJFaH 3epTTEyNepli KaMTHTHIH KOCYy KpuTepuiiepine colikec keneriH 33 Herisri makana aHeIKTanasl. baramay kesiHze O6acTsl Hazap
TUIMAUTIK NIeH Kayinci3aikke aynapbluiabl. Makananap antsl 0ejiek Tonka 0emiHzi: 6ipTyTac Tepamnus, el MeIUIHHACK, PU3UKAJIBIK EMAEY,
MeULIHAIBIK Ipoleaypaiap, 6akTeproTepanus KoHe TaraMIbIK Kocnanap. PannoMu3anusiianFal GakpUIaHATBIH CHIHAKTAPIBIH CarachlH
Garanay ymin Cochrane Karemik Kypajsl KOJIIaHBIIIBI, I KYHeNl Moy IapablH canacsH Tanaay yuriH AMSTAR 2 kypais! KOIIaHBUIIBL.

Haruxenepi: lllony akymyHKTypanaH, HoragaH »oHe (UTONpenapaTTapJaH OacTarm >KOFapbl KapKbIHIBI YIBTPAIbIOBICKA, YABTPAIbIOBI-
CTBIK KaBUTalMsFa, IPOOHOTHKTEpre, (heKanbabl MUKPOOUOTAHbI TPAaHCIUIAHTALMSIAYFa )KOHE TaFaMIBbIK KOCIanapra JIeHiH KeH ayKbIM/Ibl
apaJiacy/ibl YChIHabL. AHiTa KeTy Kepek, Kocrauap/isl KaObuliay MHCYJIMHTE TO3IMALTIK IIeH aHAPOTeH JIeHIeiliHe OH acep eTyMeH OaiiiaHbl-
ctb1 601, PCOS eMaeyain KYpAeNiIiri oienni MeAUMHAFa HeTi3IeNreH CTpaTerusuiapabl o3ipiiey KaKeTTUIriH kepceTeni. KopbIThIH b
WHBa3uBTI emec koHE TaOUFU eMey NMEPCIEKTUBABI OONBIN KOPiHTeHIMEH, ONapablH Y3aK Mep3iMIIi Kayilci3airi MeH OHTalIbl KIWHUKA-
JIBIK KOJIIAaHBUTYBIH OaFanay YIIiH MYKHUST 3epTTeyliep KaeT. OMIp canThlH ©3repTyai, JoCTYpIi 9icTep MEH WHHOBAIMSUIBIK TOCUIIEP/Ii
OipikTipy OYKin a1eM OOWBIHIIA MIJUTHOH/AFAH diieliepre YMIT chlitnail oTeIpbin, PCOS-HBI KeleH i JKoHe THIMII eMIeyIiH Herisi 6ona
amazel. bamamans emaey omicTepiHiH maiina G0IyBIH ecKepe OTHIPHIN, cak 6oy kepek. PCOS Tepanmsice! G0ibIHIIA HETi34ereH mIeimaep
KaOblI1ay YIIiH MEJUIIMHAIBIK MAMaHAapMEH KEHECY YCBIHBITAIbI.

Tyiiinai ce3nep: norukucmosovt ananvix b6e3 cunopomwvt (PCOS), unsazuemi emec emoey, mepanusiibly, UHHOBAYUSILIK 20icmepi, hapmako-

JIO2UANBIK NPEnapammap, Xupypusisly apailacyiap.

Beenenne: CorracHo maHHBIM BeceMupHOM opraHm3anun
3npaBooxpaHenust (BO3), CHHIPOM MOIMKUCTO3HBIX SHY-
HukoB (CIIKS) nuarnoctupyercsa y 6-13% xeHIuH penpo-
JYKTUBHOTO BO3pacTa, pH 3ToM 10 70% ciaydaeB ocTarorcs
Hepacno3HaHHbIMU [1]. Pacnpocrpanennocts CIIKA mog-
TBEP)KJCHA PAa3IMYHBIMH KIMHHYECKHIMH PYKOBOACTBAMH
[2,3] u 3BOMIOIMOHNPOBATIA C YIETOM H3MEHEHUH IHarHo-
CTHYECKUX KPUTEPUEB, HAUMHAS C IIEPBOTO OIMCAHMSA, CHE-
nanHoro CraitHom u JleBenrtanem B 1935 roay [4]. B 1990
roy Ha MEXKIyHapOIHOH KOH(EpEeHINH, OpraHM30BaHHOMN
HaunonanensiMu mHCTHTYyTaMu 31paBooxpanenus (NIH),
ObUTH yTOYHEHBI CTAaHIAPTHBIE ANArHOCTHYECKHUE ITOJIXOBI
[5, 6]. Bnocnencteun EBpomeiickoe oOmEeCTBO pempomyK-
un denoBeka u smOpuonoruu (ESHRE) n Amepuxanckoe
00ILECTBO penpoayKTUBHON Meauuuubl (ASRM) nposenu B
Porrepaame cormacurensuslii cemunap no CITKA (2003-2004
rr.) [7], a B 2018 roxy 6buto pazpaboraHo MexayHapogHoe
Hay4YHO-000CHOBAaHHOE PYKOBOZCTBO IIO JTMATHOCTHKE M JIe-
yeanto CIIKS, mocrenHee oOHOBIEHHE KOTOPOTO COCTOS-
nock B 2023 romy [8-10].

CoBpemennbie pekoMmenaanuu no ouenke CITKA Bxmroua-
10T aHAJIN3 HEPETYISIPHOCTH MEHCTPYaJIbHOTO IUKJIa, OBYIISI-
TOPHOW INCHYHKINHU, ONOXUMHUUECKUX U KIMHHYECKHUX MTPHU-
3HAKOB THIEPAHIPOTCHNH, DPE3YIbTaTOB YIBTPa3BYKOBOTO
HCCIIEJOBaHNS, YPOBHS aHTHUMIOIJIEPOBA TOPMOHA, a TaKKe
YUYET JIOTOJHUTEIbHBIX (DAKTOPOB, TAKHX KaK STHUYECKUE
O0COOCHHOCTH, PHCK CEPJCYHO-COCYIUCTHIX 3a00JICBAHMIA,
CTaJisl MEHOMay3bl, HApyIIEHNE TOJIEPAaHTHOCTH K IITIOKO3€ U
pHCK pa3BuTHs caxapHoro auabera 2 tuna (C/12). B pamkax
KOMIUJIEKCHOHN TMAarHOCTUKH TAKXK€ pacCMaTpUBAIOTCS TECTH-
pOBaHME YPOBHS INIIOKO3bI, aITHO3, TUIEPIUIA3Us U PaKk SHIO0-
METpUSL, & TAKKE CEMEHHBII aHaMHE3.

ITomuMO 3TOTO, Ba)KHBIMH ACIIEKTaMH BeJCHUS NAaLlEHTOK
¢ CIIKSI BastroTCsI ICHXOJIOTHYECKAst OI[CHKA, MOTU(DHKATIHS
oOpasa Xu3HM W (apMakoTepanus. PacnpocTpaHEeHHOCTS,
CKPMHHHI M BE/ICHHE IICHXOJIOTHYECKUX aCIEKTOB, a TaKKe
MOJIENTM OKa3aHWsI MEAMLIMHCKON MOMOIM OXBATHIBAIOT pa3-
JIMYHBIC ACTIEKTHI, BKIIFOYAsl Ka9eCTBO )KU3HHU IAIINSHTOB, JIe-
IPECCUIO M TPEBOXKHBIE PACCTPOMCTBA, NCHXOCEKCYAIbHYIO
(GYHKIMIO, BOCHPUSITHE COOCTBEHHOTO Tela, paccTpoiicTBa
MTUIEBOTO MOBEICHHUs, HH(POPMAIIMOHHBIE PECYPCHI, a TAKKE
KyJIBTYpHBIE W 53bIKOBBIE 0ocoOeHHOcTH. Ilcuxonornueckas
Teparys, aHTUIETIPECCaHThl M AaHKCHOJIUTHKH SBIISIOTCS He-
OTHEMJIEMON YaCThIO0 KOMILIEKCHOTO ITOIX0/1a K JICUSHHIO [9,
10].

Monudukanuns o0pasa »HU3HU BKITIOYaeT B ce0st 9P PEeKTUB-
HBIE NHTEPBEHIIMOHHBIE CTPATETNH, TIOBEJCHYECKHUE METOIbI,
KOPPEKIHIO palloHa, (PU3NYECKUe Harpy3KH, a TakxkKe y4eT
(akTOpOB, BIMSIOMINX HAa HA0Op MACCHI TeJIa M CTUTMAaTH3a-
M0 N30BITOYHOTO Beca. MccaenoBaHus OKa3au, 4TO KOH-
TPOJHPYEMbIEe JUETHI CIIOCOOCTBYIOT YIYYLICHHUIO OBYIISLUH
[11], a ux coyeranue ¢ GU3NUECKOI aKTUBHOCTHIO OKa3bIBACT
TIOJIOKUTENIFHOE BIMSHHE Ha MEHCTPYaJbHBIH LUKI U CHHU-
KaeT ypoBeHb TecTOCTepOoHa. Jake He3HaYNTEIbHOE CHIXKE-
HHUE Macchl Tena (Ha 5%) OKa3bIBaeT KIMHNYECKH 3HAYNMBII
addexr [12].

Benenue nedeprunpabix npossiaenuit CIIKA Bxiarodaer
(bapMakoIOrHuecKre MOAXO/bl, TaAKNE KaK KOMOMHHPOBaH-
HBIE OpaJIbHblEe KOHTPAIENTHBbI, METQOPMHH, KOMOWHAILIUS
MeT(opMHHa U OpaJIbHBIX KOHTPALENTHBOB, IIPpEeNaparsl s
JICUCHHS] OKUPEHUS, aHTHAHPOTEHHBIC TpenapaTbl, HHO3H-
TOJI, @ TAK)Ke MEXaHUYECKHE, JTa3ePHBIC U CBETOBBIC METOMBI
yaanenus Bosoc. Kpome toro, paccMarpusarorcst 6apuarpu-
Yeckasi 1 MeTaboJInuecKast Xupyprusi, a Takxke (pakropbl, CBsi-
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3aHHbIE C TEUEHHEM OEpPEeMEHHOCTH, BKIIIOYAs NPUMEHEHHE
metdopMuHa Bo BpeMs recranuu [13].

CIIKS sBiseTcst pacripoCTpaHEHHBIM SHIOKPHHHBIM 3a-
0OoJneBaHMEM M CUMTAETCSl OMHOW M3 BEAyIIUX MPUIHH Oec-
IUIONUSL Y KEHIIUH PEeNpoIyKTUBHOrO Bo3pacta [2, 14]. ¥V
MANMEeHTOK HAOIIOAAeTCs BHICOKAs YaCTOTA PAHHHUX BBIKH/IbI-
IIeH, aHOBYJISALIUY U IPUBBIYHOTO HEBBIHAIIIMBAHHS OCpEeMEH-
HOCTH. B cBsi3u ¢ 3TMM 0c000O€ BHUMAaHHE CIIEIyeT YIelsTh
JVAarHOCTUKE W JiedeHWto Oecrutognsi. OCHOBHBIE ACTIEKTHI
BKJIIOYAIOT OLCHKY IPEATeCTallMOHHBIX (AaKTOPOB pHCKa,
TECTUPOBAHHUE ITPOXOJMMOCTH MAaTOYHBIX TPYO, NPUMEHEHNE
JeTpo301a, KIOMH(EHA IUTpara, METPOPMHIHA, TOHATOTPO-
MUHOB, JIAMTAPOCKONUYECKON OBapUaIbHON XUPYPIUH, 3KC-
TpaxoprnopainsHoro omiaoporsopenust (9KO) u co3peBaHus
OOIIMTOB in Vitro, UCTIOIB30BAaHNE WHO3ZUTOJNA U TIPETApaToB
JUTSI IedeHust oxxupenus [ 15, 16].

B T0 Bpems kak MHOTHE 0030pbI COCPEOTOYECHBI Ha OIICH-
K€ 3((PEKTUBHOCTH KOHKPETHBIX METOZOB JICUSHUs], HAOIIO-
JaeTcsl pacTyIUi MHTEpEC K HOBBIM U COBPEMEHHBIM Tepa-
MEBTUUECKUM IOAXO0JaM, KOTOpble, pu Oojiee TIIAaTeIbHOM
W3Y4YEHHH, MOTYT IEMOHCTPHPOBAaTh 0OoJiee BBICOKYIO (-
(heKTUBHOCTD M CHIDKATh PUCK MOOOYHBIX 3P (PEKTOB, XapaK-
TEPHBIX JUIS TPAIUIIMOHHBIX METO/IOB Tepanuu. Hacrosmmit
0030p KpaTKo OCBENIAET TEKYIINE NCCICTOBAHNS PAa3INIHBIX
BapUAHTOB JICUCHHUS, IPEACTaBIAs MHPOPMAIIHIO B CKATON U
yRoOHOH JuIs Bocupustus Gpopme.

I.Ie.]'l]; HCC/IeJOBAHUA — OLICHUTH COBPEMEHHBIE METOIBI
JICUCHUA CUHApPOMA NOJUKHUCTO3HBIX AUNYHUKOB, C aKHEHTOM
Ha UX 3(1)(1)€KTI/IBHOCTL, 0€30IaCHOCTD U MEPCICKTUBLI KJIN-
HHUYECKOTO MPUMEHEHMU .

Marepuanbl u Metoabl: Hactosmmii cucremarnueckuit
0030p OBUT MPOBEICH B CTPOTOM COOTBETCTBHHU C PEKOMEH-
JAIMSIMU, U3JI0KEHHBIMH B 3asBJICHUH O MPEIIOYTHTESIBHBIX
JJIEMEHTaX OTYCTHOCTH I CHCTEMAaTHYCCKHUX O030pOB H
meta-aHanmm3a (PRISMA), Bkirogasi COOTBETCTBYIOIINIT KOH-
TpOJIbHBINA cIUCOK. [l0CKONIBKY B MiCClleIOBAaHUHU MCIIOJIb30Ba-
JIUCHh TOJBKO OOBEIUHCHHBIC 00C3IMUCHHEIC TaHHEBIC, HEOO-
XOIMMOCTH B TIONyYCHHH ONOOPEHHUS ITHYECKOTO KOMHTETA
OTCYTCTBOBAJIA.

Bbut mpoBejieH BCeCTOPOHHMIA MTOKCK JINTEPATYPhI, OXBAThI-
BAIOMINK CTaThH, OIryOnukoBaHHEBIE 10 2023 Toma, ¢ UCIONb-
30BaHMEM DJICKTPOHHBIX 0a3 JaHHBIX, Takux Kak PubMed,
Embase, Google Scholar u Cochrane Library, ¢ 11esbto BbIsIB-
JICHUS PeJICBaHTHBIX UCCIICIOBAHUI.

Kputepuu BKIIOUCHHS OXBAThIBAJIH HCCIICAOBAHMS, IPOBE-
JICHHBIC KaK Ha XHMBOTHBIX, TAK U HA JIIOJISX, MTOCBSIICHHEIC
CIIKA u HOBBIM MeTomaM JiedeHus. PaccmarpuBaiics pabo-
ThI, COICPIKAIIINE CPABHUTEIIBHBIA aHAIU3 Pa3IMYHBIX Tepa-
MEBTUYCCKUX BMCIIATEIBCTB U MX KIMHUYCCKHAC MCXOIbL. B
0030p BKIIOYAJIMCh HCKIIOUUTEIHHO PAaHIOMHI3MPOBAHHBIC
KoHTponupyembie uccienoanus (PKIN), meTaananusel u cu-
CTEeMaTHYECKUE 0030PHI, IIPH 3TOM OCHOBHOU aKICHT JICNa-
cs Ha OIeHKe d()(EKTHBHOCTH U O€30MIaCHOCTH MHHOBAIIHOH-
Hbix MeTojioB Tepanuu CIIKS. Jlns onenku kadectBa PKU
ucnonb3oBayics wHCTpyMeHT Cochrane /s OlEHKH pHCKa
CHUCTEMaTH9IEeCKON OIMMOKH, a IS aHAIN3a KauecTBa CHCTE-
MaTHYecKux 0030poB npumensuics nHcrpymeHT AMSTAR 2.
W3 uccnenoBanus ObUIM MCKITIOUCHBI CTaThH, HE MMCIOIIHC
OTHOIICHUA K TeMe, ITyOIuKaIuy, onrckBaromue Headdek-
TuBHBIE MeTob! eueHuss CIIKS, a Taxike viccienoBaHus, B
KOTOPBIX OTCYTCTBOBAJ IOJHBIN TEKCT.

KitroueBpIME HICXOAMH, paccMaTpPUBaeMBIMH B OTOOpaH-
HBIX HCCJICIOBAHUAX, OBLIH YJIYUIICHAE PETYIAPHOCTH MCH-
CTPYaJdbHOTO IHKJA, OBYJSIMH, CHIDKCHHE THPCYTH3MA U
HWHCYITMHOPE3UCTEHTHOCTH. DTH MOKA3aTeN OBLTH BEIOPAHEI
JUIS BCECTOPOHHEH OILICHKH BJIMSHUS HOBBIX TepareBTHYE-
CKHX MOAXO0A0B Ha ocHOBHBIE nposiBieHus: CITKSIL.

B xone cmcreMaTHyecKoro MOWCKa JHTEPATypPhlI, MOCBS-
meHHoi HOoBbIM MeTonaM JjeueHust CITKS, Obuto BBISBIICHO
6onee 20 000 mybmukanmii. [Tocne TmarensHoro ordbopa Ha
OCHOBaHHWH TIEPBUYHBIX KIMHUYECKUX HCXOIOB B aHAIN3

ObUTH BKIIOYEHBI 25 KIIFOUEBBIX MCTOYHHKOB. BpIOpaHHBIE
myOnMKanuy OBUIM pacTIpeleIeHbl 10 YETHIPEM OCHOBHBIM,
YHHBEPCAJILHO MPU3HAHHBIM HAIPABICHUSIM TEPAITUH, BKIIO-
YaloUIUM JTUETY, pu3ndeckue yrnpaxaeHus, Gpapmaxoaoruyie-
CKHUE Mpernaparbl U UHBa3UBHBIE XUPYPTrHUECKUE METOIBI, B
COOTBETCTBHH C aKTyaJbHBIMH KIMHUYECKUMH PEKOMEH/Ia-
v [17].

[lanee TepaneBTHYECKHE MOAXOABI OBUIM KiIacCH(UIMPO-
BaHBI HA IIIECTh OCHOBHBIX KaTETOPHIA:

1. Xonucrryeckas teparnus — peieKCoNorus, akymyHKTYpa.

2. dusnyeckre METOAB! JIEUEHUSI — KUHE3UOTepanus, To-
YeYHBIH MacCax, Je9eOHBIN Maccax.

3. ®urorepanus U HaTypaIbHbIE METOABI JICUSHHUS — TepOo-
JIOTHsI, TOMEOTIaTHSL.

4. MeanuHCKUE U XUPYPrHIECKHE MPOIEAYPBI — BBICOKO-
MHTEHCUBHBIH (hokycupoBanHbIi yabsTpaszByk (HIFU), ynbr-
pa3ByKOBas KaBUTALMs, 3JIEKTPOMArHUTHOE U3ITyUeHHUE.

5. Bakrepuorepanus — IpoOMOTHKH, CHUMONOTHKH, TPAHC-
TIaHTanus peKaabHOH MUKPOOHOTHI.

6. [Tuessble 10OAaBKU 1 HY TPULIEBTUKY — N-alle THIILUCTEHH
(NAC), omera-3 >xupHBIC KHCIOTHI.

IIpencraBineHHblE METOABI OXBATHIBAOT IIMPOKUM CIEKTP
QIBTEPHATUBHBIX M JIOTIOJHUTENBHBIX CTPAaTETHH JIEYEeHHS
CIIK4, 49to momuepKmBaeT HEOOXOOMMOCTH MabHEUIIETO
u3y4eHus ux 3pHeKTUBHOCTH U O6E30MaCHOCTH.

Pesyabrarsi:

Xonucmuueckass mepanus u Qpusureckue Memoowl jeueHus

Xonuctuueckas Tepanusi, TaK)Ke U3BECTHAs KaK albTepHa-
TUBHAS WM WHTETPATHBHAS MEIUIIIHA, TIPEICTABIAET COOOM
KOMIUIEKCHBIM MOAXOM K 3I0POBBIO, YUUTHIBAIOIINKA (U3HUe-
CKHe, ICUX03MOIIMOHAJIbHBIE U YXOBHBIE aclleKThl. B pamkax
JAHHOTO HAIPABIICHHUS MIHPOKO IIPUMEHSIOTCS HITI0YKaJIbIBa-
HHUe, Wora, MeauTaIus, (puroTepanust 1 MOAU(DHUKALINS PaIi-
OHA IMHUTaHUsI, KOTOPBIC IPUOOPEIH HOMYIIPHOCTh B TEPAITHU
CIIKA [18]. ®usndeckre METOIBI JICUCHHS, B CBOIO OYepe/ib,
BKJTIOYAIOT T€PANEBTUYECKUE MTOAXOIbI, OCHOBAHHBIE HA TIPU-
MEHCHHU (DU3NYECKUX TEXHHUK M BMEIIATEILCTB, HAPABIICH-
HBIX Ha yKpeIUIeHHe 310poBhi. K HaHHBIM MeTOmaM Takxke
OTHOCHUTCS UITIOYKAJIbIBAaHUE, KOTOPOE pacCMaTprUBaeTCs KaK
4acTh KaK XOJIMCTUYCCKON, TaK U (PU3UUCCKOU Teparuu.

Dumomepanus u HamypansHvle Memoosl. TpagUINOHHBIE
pacTUTENbHbBIE JIEKapCTBEHHBIE CPEACTBA MPEICTABISIOT
cOo0OH TPUPONHBIE COCAMHEHHsI, IOJBEpPIIINEeCs MHUHH-
MaJbHOW WM BOBCE OTCYTCTBYIOIIEH MPOMBIIUIEHHOW 00-
paboTKe, KOTOPbIE UCTIONB3YIOTCS NSl JISUEHUS! Pa3IMUHbIX
3aboneBanuii. [IpenmymecTBo GuTOTEpANIUK NIEpes Tpaan-
LUOHHBIMH METOJaMH OOYCIIOBICHO BBICOKHM IpOGuiIeM
0€30MacHOCTH, MUHUMAJIbHBIMHU ITOO0YHBIME (D deKTamu, a
TaKXXe MOTECHIMPYIOUINM BO3AEHCTBHEM, CBSI3aHHBIM C Ha-
JTMYUEM MHOXKECTBAa OMOJIOTMYECKH aKTHBHBIX COCTUHEHUI
B COCTaBe JIGKAPCTBEHHBIX pacTeHuil [19]. B Hacrosmee
BpeMsI CYIIECTBYET NIMPOKHUH CIIEKTP HATYypaJlbHBIX U KOM-
MepYECKHX MPETaparoB, IPeAHA3HAYCHHBIX IJIsI KOPPEKIIUU
ropmoHanbHoro aucbananca npu CIIKSA. Cpenu HuX oco-
060e BHMMaHHUE YIENSETCS COJIOAKE, MSATHOMY 4alo, caro-
HUHAM >KEHBIIEHS, TbHIHOMY CEMEHH, ajlod BEpa, BUTCKCY
CBSIILIEHHOMY, KOpHIIE, THOHY OeJIOMY, pacTopoIIlie, poMaii-
Ke, KacuIl (aTuMe U rojimcaxapuaaM actparaia. BaxHo or-
METHTb, YTO PACTUTEIbHBIE Ipenaparbl MOTYT TpeOOBaTh
MMPOAOJIKUTEIIBLHOI'O BPEMCHU JIsI NIPOSABJIICHUSA TCPAIICBTU-
yeckoro 3¢ dekra npu nevennn CIIKS. Hecmorps Ha mon-
TBEP)KIEHHYIO 3(PPEKTUBHOCTh, OCTAIOTCA HEPEIICHHBIMH
BOTIPOCHI, Kacaluecs X KIMHUYECKOTo MPUMEHEHUS Ha
pa3TUYHEBIX cTamausax 3abomeBanus [20].

Meouyunckue u Xupypeuyeckue npoyeoypul:
XUpypruueckre MEeTo/bl 3aHUMAlOT Ba)KHOE MECTO B JIede-
auu CIIKS, ocoOeHHO B ciydasx, Korma qQpyrue TepareBTH-
YeCKHeE TTOJIXO0/Ibl OKa3bIBAIOTCS HEI(P(PEKTUBHBIMU. XOTS XHU-
pYpruyecKoe BMEIIATEILCTBO HE SIBJSIETCSI METOIOM IIEpBOM
JIMHHH, JPUUTHHT SUYHHKOB CIIOCOOCTBYET HHIYKIIUH OBYIISI-
UM, a Gapuarpudeckasl XUpyprus yaydllaeT 4yBCTBHTEIb-




Reproductive Medicine (Central Asia) 2025, no. 1
Penpooykmuenas meouyuna (Llenmpanvnas Asus) 2025, Nel

HOCTb K MHCYJIMHY, TOPMOHAJIbHBIII OaJaHC U PEernpoOLyKTUB-
Hble noka3zatenu y sxeHuH ¢ CITKS [21]. JlononHUTebHBIM
MeToznoMm sedeHus oecrumogus npu CIIKS sBrnseTcst axcTpa-
kopriopajibHoe oruonorBoperue (DKO), koTopoe MOKET MO-
BBICHTH BEPOSTHOCTh HACTYIUICHUS OepeMeHHOCTH. OIHAKO
CYIIECTBYET MOTPEOHOCTE B pa3paboTke MEHee MHBAa3HBHBIX
MPOLEAYP, MOCKOJIBKY XMPYPIrHYECKHE BMEIIATEILCTBA MO-
TYT MPHUBOIUTH K MOBPEKICHUIO SUYHUKOB U TCHUITUTY TTH-
TaTeIHHBIX BEIIECTB, YTO OTPAHNYUBACT UX MIHPOKOE IIPUMe-
HEHUE B KJIMHUYECKOU MpaKTHKE.

baxmepuomepanusa: baxkrepnorepaneBTHYeCKUEe METOJBI,
BKJTFOYAst MPOOUOTHKH, CHHOMOTHUKY U TPaHCIUTaHTAIWIO (e-
KanbHOU MUKpoOHOTHl (FMT), nokazanm 3Ha4uTENbHYIO (-
¢dextuBHOCTH B edernn CITKS. Dto o0ycioBneHo npu3HaH-
HOH pOJbI0 AMCcOM03a KUIIEYHUKA KaK OJJHOTO U3 KIFOYEBBIX
¢axropos natoreneza CITK [22, 23].

ITuwegvie 0obasku u nympuyesmuxy. Pa3nudHbIe MHIIE-
BbI€ JJ00ABKU UCCIIEAOBAIIMCH C LEJbIO OLEHKH WX MOTSHIIHU-
anbHOU monb3bl B ieuennu CIIKS. Beuio ycranoBneHo, 4To
BUTaMMH D accouuupyercs ¢ yIydlIEHHUEM I10Ka3aTelnen
uHcynanHopesucteHTHocTH (nHAeke HOMA-IR), uro cBuze-
TEJIECTBYET O MOBBIIIEHHOH YyBCTBUTEIHHOCTH K MHCYIUHY
[24]. ®ommesas xkucnora (BuramMmud BY) npoxeMmoHCcTpHpOBa-
s1a 3 (HEeKTUBHOCTH B HOPMAJIM3ALUU YPOBHS TOMOIIUCTCHHA,
YTO TaKke HAOIIONANOCh IIPU NPUMEHEHUH BUTaMHUHOB Bl,
B6 u B12. Tlpuem ButamuHa K OBLT CBsI3aH CO CHIDKEHHEM
o0beMa TajiH, JXUPOBOW MacChl, yPOBHS MHCYJIMHA HATOLIAK
u nokazatenss HOMA-IR y sxenmun ¢ CITIKA. Kpome Toro,
IIpUMeHeHne BUTaMHMHa E accommupyeTcs C yimydIieHHEM
TONIIMHBI SHIOMeTpHs. Cpequ MUHEpaIbHBIX 100aBOK Xpo-
Ma NHKOJIMHAT, KAIBIUHA, MarHui, CeJIeH W IMHK HOKa3allu
MIEPCIIEKTUBHBIE PE3YNbTaThl B 3(Q(YEKTUBHOM YIPaBICHUU
CIIKA. B coBokymHOCTH 3TH 10OABKM HAIPABJICHBI HA KOP-
PEKIHIO pa3inyHbIX acrekToB mnarogusuonorun CIIKA n
CHOCOOCTBYIOT OOIIEMY YITyYIIEHUIO 3JOPOBbS M CaMOYYB-
CTBUS MAIIUEHTOK [25].

O0cy:knenne: YUUTbIBasi CIOKHYIO SHIOKPHHHYIO HpH-
pony CIIKSI, ero neuenue TpeOyeT KOMIUIEKCHOTO U MYJIb-
TUAUCIUILTUHAPHOTO MOIX0/a. B HacTosIee BpeMs Teparnus
CIIKA Brmrogaer MoauUKaIuio AWETHI U 00pa3a KHU3HH,
(hapMaKoJIOTHYECKHE BMEIIATEIbCTBA U XUPYPTrHUCCKUE Me-
Toapl. OJJHAKO pacTeT MHTEPEeC K HEMHBAa3UBHBIM TCPAIICBTH-
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YECKHUM CTpATEeTusIM, 00JIa/IAI0IM BBICOKOH 0€301aCHOCTHIO
1 MUHUMJIBHBIMHM TTOOOYHBIMH 3 (heKTaMu.

B nmanHOM 0030pe mpencTaBiieH IUPOKHI CIIEKTp Tepa-
MEBTUYECKUX TIOXOOB, BKIIOYas (PU3NYECKUE METOMbI,
¢duTOTEpaNNIo, XONHUCTUYECKYI0 TEpaIlHio, MEANLMHCKHUE
MpOIIeypHl, OAKTEPHOTEPANTHIO U THIIEBBIC JOOABKH. XOTA
HaTypajbHbIE M XOJHUCTUYECKUE METOJbl JICYCHUs IEMOH-
CTPUPYIOT IEPCIEKTHUBHBIE PE3YNIbTaThl, MX KIMHUYECKast
3¢ PEKTHBHOCTh M 0E30MACHOCTh OCTAIOTCA HEJOCTATOYHO
H3yYEHHBIMH, 4YTO TpelyeT MaJbHEWIINX HCCIeOBAaHUM.
Xupypruueckue MeToAbl M OakTepruoTepartus 00alatoT 3Ha-
YUTENBHBIM MOTEHIINAJIOM, OZHAKO WX NPHMCHEHHE TaKKe
TpeOyeT JOMOIHUTENBHON OIIEHKU B OTHOILIEHUH JJOJITOCPOY-
HOH 0e301acHOCTH U TepaneBTHYeCKON 3(D(EeKTUBHOCTH.

Crnoxaocts matoreHe3za CIIKS momuepkuBaeT HeoOxomm-
MOCTh pa3pabOTKU ¥ BHEIPEHHs J0Ka3aTelibHO 00OCHOBAH-
HBIX CTpaTeTHi JIeYeHHs, a KOHCYJIBTAIMs C BpauoM Hrpa-
€T KIIOYEBYIO POJb B NPHHATHH KIMHUYECKUX pEIICHHH.
[NosiBeHHMEe MEPCIEKTUBHBIX HEMHBA3WBHBIX U HATYPaJbHBIX
METOJIOB JICYEHHUSI MOXKET CIIOCOOCTBOBATH IOBBIILICHUIO KOM-
(opTa ManueHToB M JOCTIKCHUIO HA/ICKHBIX TEPANEBTHYC-
CKUX DPe3yJbTaTOB, MUHUMH3HUPYs PHCKH, CBSI3aHHBIE C Tpa-
JULIAOHHBIMH TIOIXOAAMH.

3akiroueHne: HecMoTps Ha MHOTOOO€IIAOIINE TEPCIIEK-
TUBBI HOBBIX METOJIOB TEpalWy, TIIATEIbHbIC KINHUYECKHE
HCCIIEIOBaHNS HEOOXOMUMBI JUIS OIIEHKH MX JOJITOCPOYHOM
6e30macHOCTH, 3()(HEKTUBHOCTH M ONTHUMAJILHBIX CXEM IPH-
MeHeHus. MHaTerpauns Moqudukannu odpasa »HU3HHU, TPaau-
IIMOHHBIX (PapMaKOJIOTHUECKIX MOAXO00B N MHHOBAITHOHHBIX
METOJIOB JICUCHHUS OTKPBIBAET BO3MOXKHOCTHU I pa3pabOTKU
KOMILIEKCHOH U 3¢ ¢exTuBHOM cTparernn BeaeHus CIIKS,
YTO, B CBOIO OYEpE/lb, MOXKET 3HAYNTEIBHO YITyUIIUTh Kade-
CTBO JKHU3HU MUJTHOHOB JKEHIIUH BO BCEM MHpE.
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Bausinue nepunura BuramuHa D Ha KeHCKYI0 pepTHIBHOCTH
U BbIHAIIMBaHUE 0€PeMEHHOCTH: 0030P JIUTEPATYPHI

A.T. Abwmexenosa'’, A.H. Puiouna’?, I11.K. Kapuoaeea®’

‘TOO «Meswcoynapoonviii Knunuueckuil L{enmp Penpooykmonoeuu « PERSONA»», Aaimamut, Pecnybnuxa Kazaxcman,
’HAO «Kaszaxckuti Hayuonanvuwiti Meouyunckuii Ynueepcumem um. C.JJ. Acgpenousposar,
Anmamul, Pecnyonuxa Kazaxcman

AHHOTADIUA

AKTyalIbHOCTh: [ToAroToBKa K GEPEMEHHOCTH SIBIISICTCS BAXKHBIM ITAIIOM, TPEOYIOIMM KOMIUIEKCHOTO MOAXO0/a K COCTOSIHHIO 3[0POBbS
JKeHIIUHBI. OTHUM M3 KITIOUEBBIX (DAaKTOPOB YCIIEIIHOM TOATOTOBKH K OEPEMEHHOCTH SIBISETCS ONTUMANBHBIH YPOBEHb MUKPOHYTPHEHTOB,
BKITFOYasi BATAMUHEBI 1 MUHEPAJIbl, KOTOPBIC HIPAIOT PEIIAIONIYEO POJb B PETYIISAIUH PENPOAYKTHBHOM (yHKIMH. Oco00e BHIMAHHE CIETyeT
yAeNATh BUTaMUHY D, 1e(DUIUT KOTOPOTO aCCOLMUPYETCSI CO CHIDKEHHEM OBapHaIbHOTO Pe3epBa, HApYIICHUIMHI MEHCTPYAIbHOTO HUKIIA U
MOBBIIICHHBIM PUCKOM Pa3BUTHS OCJIOKHCHUN OEpPEMEHHOCTH.

IeJib HCc/1e10BAHMSI — AHAN3 COBPEMEHHBIX JaHHBIX O BIUsSHUY neduimta BuTamuHa [ Ha pepTHIbHOCTD U BRIHAIIHNBAHHE OEPEMEHHOCTH.
Marepuaisl 4 MeTOAbI: B nccienoBaHnH HCIIOB30BAHBI JaHHBIE CHCTEMATHYECKUX 0030POB M OPUTHHAIIBHBIX CTaTel, OMyOINKOBaHHBIX B
mepuop ¢ 2017 mo 2024 rT., u3 MexxayHapoaHbIx 06a3 naHHbx PubMed, MedLine u Cochrane. B pe3ynsrate norcka 6pu10 HaliieHO 45 HCTO4Y-
HHUKOB, U3 KOTOPBIX B OKOHYATENIbHbIIH aHAITN3 BKII0UYEHO 30 KIMHMYECKUX HCCICIOBAHUI 1 PErUCTPAIIMOHHBIX JAHHBIX, KACAIOIMXCS POITH
MHUKPOHYTPHUECHTOB B MMOJJICPYKAHUHU PETIPOTYKTUBHOTO 3/I0POBBS U MPODUIIAKTHKE OCIOKHCHNUH OEpEMEHHOCTH.

Pesyabrarsi: [IpoaHaan3upoOBaHbl JaHHBIC O 3HAYEHUH BUTaMKUHA D U IPYruX MUKPOHYTPHEHTOB B IIOJrOTOBKE K 0EPEMEHHOCTH U TOJIep-
JKaHUH KSHCKOH (PepTUIILHOCTH. YCTaHOBIIEHO, YTO Ae(HIUT BUTaMUHAa D MOXKET CHMYKATh BEPOSTHOCTD YCIIEIIHOTO 3a4aTHs M MOBBIIIATh
PYICK OCIIO)KHEHHI OEpEMEHHOCTH, BKITFOUYast PEIKIIAMIICHIO, TeCTAIIMOHHBIN THA0ET U MPEkKIeBPEMEHHBIC POIEL.

3akiouenue: [TonydeHHbIe TaHHBIC TOATBEPK/AIOT BAKHOCTH ONTUMAIBHOTO YPOBHS BUTaMuHa D 1 Ipyrux MUKPOHYTPUEHTOB LIS MO~
TOTOBKH K OCPEMEHHOCTH U MOJICPXKaHUs PepTUIBHOCTH. Pe3ynbraThl 0030pa MOTYT CTaTh OCHOBOM ISl pa3pabOTKK 00Jiee TOYHBIX PEKO-
MEHIALHI 10 KOPPEKIIUH HYTPUTUBHOTO CTAaTyCa KEHIIHH MPU IJIAHKPOBAHUH OEPEMEHHOCTH C IIENBIO TOBBILICHHST BEPOSITHOCTH 3a9aTHs
U YCIICITHOTO BBIHAIIIMBAHUSI.

KuroueBsle ciioBa: 6ecniooue, mukponympuenmol, gumamut D, bepemennocms, cunopom noaukucmosnuvix auynuxos (CIIKA), npespasu-
oapHas no02omosxa.

Jas uutupoBanus: Aomekenosa A.T., Peiouna A.H., Kapu6aesa 111.K. Biusaue nepunnra utamuHa D Ha )KeHCKYIO QEepPTUIIEHOCTD H
BBIHALIIMBaHUE OEPEMEHHOCTH: 0030p JuTeparypel. Penpodykmusnas meduyuna (Lenmpanonasn Azus). 2025;1:26-33.
https://doi.org/10.37800/RM.1.2025.469

The impact of vitamin D deficiency on female fertility and pregnancy
performance: A literature review

A.T. Abshekenova'?, A.N. Rybina*?, Sh.K. Karibaeva*'

'PERSONA International Clinical Center for Reproductology, Almaty, the Republic of Kazakhstan;
?Asfendiyarov Kazakh National Medical University, Almaty, the Republic of Kazakhstan

ABSTRACT

Relevance: Preparation for pregnancy is an important stage that requires a comprehensive approach to a woman’s health. One key factor
in successful preparation for pregnancy is the optimal level of micronutrients, including vitamins and minerals, which play a crucial role in
regulating reproductive function. Particular attention should be paid to vitamin D, the deficiency of which is associated with a decrease in
ovarian reserve, menstrual irregularities, and an increased risk of pregnancy complications.

The study aimed to analyze modern data on the impact of vitamin D deficiency on fertility and pregnancy.

Materials and Methods: The study used data from systematic reviews and original articles published between 2017 and 2024 from the
international PubMed, MedLine, and Cochrane databases. The search yielded 45 sources, of which 30 clinical studies and registration data
on the role of micronutrients in maintaining reproductive health and preventing pregnancy complications were included in the final analysis.
Results: The data on the importance of vitamin D and other micronutrients in preparing for pregnancy and maintaining female fertility
were analyzed. Vitamin D deficiency can reduce the likelihood of successful conception and increase the risk of pregnancy complications,
including preeclampsia, gestational diabetes, and premature birth.

Conclusion: The data obtained confirm the importance of optimal vitamin D levels and other micronutrients in preparing for pregnancy
and maintaining fertility. The review results can form the basis for developing more accurate recommendations for correcting women’s
nutritional status when planning pregnancy to increase the likelihood of conception and successful gestation.

Keywords: infertility, micronutrients, vitamin D, pregnancy, polycystic ovarian syndrome (PCOS), pre-conception preparation.
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D 19pyMeHi TanubLIBIFBIHBIH dieJ/IepAiH YPIAKTHI 001y KaOlleTiHe KoHe
JKYKTIJIIK KOpCceTKilITepine dcepi: daedneTke moay

A.T. Aobwmexenosa'’, A.H. Puiouna’?, I11.K. Kapuoaeea®’

'«PERSONA» xanvixapansix penpodykmonozus kaunuxanvlx opmanvizel KIIC, Anmamer, Kazakcman Pecnybnuxacsi,
2«CIK. Acghenouspos amuvinoasvl Kazax ¥nmmoix Meouyuna Yuueepcumemin KEAK, Anmamul, Kazaxcman Pecnyonukacul

AHJATIIA

O3exTiiri: XXykrinikke 1albIHIBIK - OY1 ofeI/1iH IeHCayIbIFbIHA KeIIeH 1 KO3KapacThl KaKEeT €TEeTIH MaHbI3IbI Ke3eH. JKYKTiTiKke

COTTI JalBIHIBIKTHIH HEri3ri (hakTopIapbIHbIH 0ipi penpoxyKTHBTI GYHKINSHEI PETTeyAe MENIyIIi Pell aTKapaTblH MUKPOJIEMEHTTEePIIH,
COHBIH iIIiH/Ie BUTAMUHICP MCH MUHEpaIapIbIH OHTAIIBI IeHreili 00mbIn TaOblIaabl. [ BUTAMHHIHE epeKile Hazap ayfapy Kepek, OHbIH
KETICIeYIIiNiri aHaJIbIK Oe3epAiH pe3epBiHiH TOMEH/ICYyIMEH, €TeKKIp LMKIIiHIH OY3bITybIMEH XKOHE JKYKTUIIKTIH aCKbIHY KayMiHiH jKOFa-
pBUIaybIMEH OaiiIaHBICTEL

3eprTey MakcaThl — D 1opyMeHi TanIIbUIBIFBIHBIH (EPTUIIBIUTIKKE JKOHE )KYKTUIIKKE dcepi Typalibl 3aMaHayH JePEeKTepl Tanaay.
Marepuannap mMen Tacingep: 3eprreyae PubMed, MedLine sxone Cochrane xansikapanslk aepexkopiapbiHan 2017 sxxane 2024 xpuinap
apanbIFbIHA XKapHUsIaHFaH )KYHe MoIyIap MCH TYITHYCKa MaKajajiap JepeKkTepi naianansuinsl. [3ney 45 nepexkesni 6epii, OHbIH
iIIiHJIe PeNpOYKTUBTI A€HCAYIIBIKTBI CAKTAyIaFbl )KOHE KYKTUTIKTIH aCKbIHYBIHBIH AJIIbIH aJyJarbl MUKPOHYTPUEHTTEPIIH POl Typaibl
30 KIMHUKAIBIK 3epTTeyIep MEH TipKey JIepeKTepi KOPBITBIH/BI TaljayFa eHri3ii.

Hoarumxenep: XXykrinikke TaiibIHIBIK KoHE oleNaAepaiH KYHAPIBUIBIFBIH CaKTayAarsl D BUTaMUHIHIH jkoHE 6acKka MUKPOIIIEMEHTTEPAIH
MaHBI3ABUIBIFBI TyPaJbl AepPEeKTep TajaHaabl. D BUTAMUHIHIH TalIIBUIBIFBl COTTI TY)KBIPhIMAaMa MYMKIH/IITiH a3aiiTa/Ibl )KOHE JKYKTLIIK-
TiH acKbIHY KayIiH apTThIPaJbl, COHBIH iITH/E MPEIKIAMIICHS, TeCTAIMSIIBIK KaHT THa0eTi )KoHe Mep3iMiHeH OYphIH OOocaHy.
KopbITbiHAbI: HoTHXKENep JXYKTiNIKKe HaibIHAATY %KOHE KYHAPIIBUIBIKTHI CaKTay YIIiH D BUTaMUHIHIH XoHE 6acKa MUKPOAIEMEHTTEPAIH
OHTAWITBI AeHreIepiHiH MAaHbI3ABUIBIFEIH KOJIAAHIBI. 3epTTey HOTIKeNepl KYKTLTIKTI xKocnapiay Ke3iH/e KoHe JKYKTUIKTI COTTI OTKi3y
BIKTUMAJIABIFBIH apTTHIPY YILiH SHeNAepaiH TaMaKTaHy JKaFJaiiblH Ty3eTy OOMBIHIA HAKTHI YCHIHBICTAp/BI 3ipieyre Heri3 Oorna anassl.

Tyiiinai ce3nep: Oedeynix, muxponympuenmmep, D sumamuni, scykminix, nonuxucmo3sovl ananwviy oes cunopomuvinviy (IIABC), myoicui-

povimoamaza Oeilinei 0aubIHObIK.

Beenenne: Buramun /[ npencrasnser coboil cekocTepo-
WIHBIH TOPMOH, KOTOPBIA TNIaBHBIM 00pa3oM CHHTE3MPYETCs
B KOXKE MOJ BO3AECHUCTBHEM COJHEYHOIO H3JIyYEHHUsS U HU3BE-
CTEH IPeXk/JIe BCETO CBOEH KJII0UEBOM PONbIO B OAJICPHKAHUN
310pOBbs KOCTeH M MuHepanu3anuu [1]. B mocneanue romsl
HaOJroaeTcst poCT MHTEepeca K BHEKOCTHBIM dddekram Bu-
TamMuHa D, 4TO CBA3aHO C €ro BO3ACHCTBUEM Ha PA3JIMYHBIC
¢usnonornyeckue mporecchl. Jloka3arenbcTBa TOTO, HUTO
penenrop ButamuHa D (Vitamin D3 Receptor, VDR) u dep-
MEHTBI, HEOOXOAMMBIE Ul CHHTE3a €ro aKTHBHOW (OpPMBI,
SKCIPECCUPYIOTCS MOYTH BO BCEX TKAHIX U KJIETKAX 4ello-
BEYECKOT0 OpraHu3Ma, MPHUBEIN K YCTAaHOBICHUIO CBSI3U Je-
¢unuTa BuTamMuHa D ¢ pAOOM XpOHHYECKUX 3a00ieBaHui,
BKJIFOYAsl PaK, ayTOMMMYHHbIE ¥ MH(EKINOHHbIE 3a00s1eBa-
HUS, a TAK)KE CEPIACUHO-COCYINUCThIC 3a00eBaHus U quadeT
2 tima [ 1, 2]. Jedunur BuramuHa D, KOTOpEIH onpeaensercs
KakK ypOBEHb 25-THIPOKCHBHTAMHHA D B CBIBOPOTKE KPOBHU
Hke 20 Hr/MII, IO OLIEHKaM 3arparusaeT okoso 50% mupo-
Boro Hacenenus [3]. [Ipobiema nepunnra Butamuna D mpu-
3HaHa I00ANBHON Yrpo30i ISl OOLIECTBEHHOTO 3/10POBBS,
0COOEHHO YYHUTBIBAsI, YTO B OOJILIIMHCTBE CTPAaH 3HAYUTEIb-
Hasl 4acTh HAaceJeHHs HE MOJydaeT JOCTaTOYHOTO KOJIMde-
cTBa BUTaMuHa D depes muiry B COOTBETCTBUH C PEKOMEHIO-
BaHHBIMHU HOpMamH [2, 4-6].

Buramua D urpaer BaxHyI0 posib B MOAJEPKAHUU 370-
POBBSI OITIOPHO-ABHUTATEIBHOTO arapara U U3BECTEH CBOEH
3¢ PEKTUBHOCTBIO B NMPOQUIAKTHKE W JICUEHUH paxuTa U
OCTEOMAJISLIMHY, a TAKXKE B CHIDKEHUU YaCTOTHI IIEPEIOMOB U
naJCHUN CpeIu MOXUIbIX Jronei [7, 8]. Heckonbko HaOIt0-
JlaTeJIbHBIX UCCIIEOBAHUN IIOKA3aJIM, YTO HU3KUN YPOBEHb
BUTaMHHA D acconumupyercs ¢ psiioM BHEKOCTHBIX 3a0oute-
BaHUH, BKIIIOUas CEPACTHO-COCYIUCTHIE U METa0OIMIECKUE
paccTpoicTBa, pak, ayTOMMMYHHBIE W HEBPOJIOTHYECKHE
3aboneBanus [2, 4, 8, 9]. B To ke Bpems pe3yIbTaThl 00Ib-
LIIMHCTBA PaHJOMU3HPOBAHHBIX KOHTPOJIHMPYEMBIX HCCIE-

noBanuii (PKN) He moaTBepkAat0T KIMHUYECKU 3HAYNMbIe
a¢dekThl no006aBok BuTamMuHa D Ha 3TH 3a0onesanus [10-
12]. Orto mpuBeno K TUmOTE3e, 9TO AePUIHUT BUTaMHHA D
MOXET OBITh CKOpee MapKepoM OOIIETO COCTOSHUS 30pO-
BbsI, UEM €r0 MPUYUHHBIM (DAKTOPOM JJisi MHOTUX 3a0oJie-
BaHui [13].

Becrionue mpencrapnser coOol BakHYIO mpobdiemy 00-
[IECTBEHHOTO 37]paBOOXpaHEHUs, 3aTparuBas okojo 80
MUJUIHOHOB Tap Mo BceMy MuUpy [3], 4To cOmpoBOXKIaeTCs
3HAYNTENFHBIMH  TICHXOJOTHYECKUMHE, METUIIMHCKAMH H
9KOHOMUYECKUMH TOCienCTBUsIMH. CHHAPOM MOJMKHCTO3-
Hbix sugHUKOB (CIIKS) 1 SHAOMETpHO3 SBISIOTCS OMHHUMHU
13 OCHOBHBIX IMPUYHH KEHCKOTO OECIUIONus, B TO BpeMs Kak
IKCTPAKOPIIOPATbHOE OIIOAOTBOPEHHUE SIBIISIETCS OIHUM W3
peuienuii 3Toi npobaemsl [2, 3]. Pe3ynbrarsl uccnenoBaHuil,
MPOBEICHHBIX KaK HAa XMBOTHBIX, TaK M HA IFONSAX, YKAa3bI-
BalOT Ha BO3MO)KHYIO POJIb BUTaMHHA D B perymsmuu >xeH-
ckol (eprrnbHOCTH [2, 4]. B 3TOM KOHTEKCTE 3MUIACMHUO-
JIOTHYECKHE JTaHHBIE JIEMOHCTPUPYIOT CE30HHBIE KojieOaHus
PETPOIYKTUBHON (DYHKIIMH YeJIOBEKa, KOTOPBIE MOTYT OBITh
YaCTUYHO OOBSICHEHBI M3MEHEHUSIMH yPOBHA BUTamMuHA D B
pasHble ce30HH!I [5].

Leap uccaenoBaHUs — aHAIU3 COBPEMEHHBIX JaHHBIX O
BiMsiHUM Neduupta BuTamMmuHa [ Ha GpepTUIIbHOCTD U BbIHA-
mBaHue OEpeMEHHOCTH.

Marepuanbsl 1 Metoabl: O030p COOTBETCTBYIOUIECH -
Teparypsl ObUI NMPOBENEH C HMCHOJB30BaHMEM 0a3 JaHHBIX
PubMed, MEDLINE, Cochrane u Web of Science. B noucke
HCIONB30BAIACH CAEAYIONINE KI0YeBbIE TeMBI: «Butamun D
1 ’KeHcKoe becrutonuey, «Butamun D n xkeHckas penpoayk-
sy, «ButamMud D U cHHAPOM MONHMKHUCTO3HBIX STHUHUKOBY,
«Buramun D u sngomerpuos», «Buramun D u rpanynesnsie
KIIETKW», «Butamun D M 3KcTpakopnopalbHOE OIUIOAOT-
BopeHue». B naHHOM 0030pe mpencTaBieHbl KIMHUYECKUE
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JaHHBIC, KaCarIUCCsa IMOTCHUIWAJIBHOI'O BJIIMAHHA BUTaAMHHA 2. Bumamun D u qbepmwlbl-tocmb

D Ha xeHCKyI0 (epTUIBHOCTD, a TAKKE €ro poiib B IEPHOL
O6epemennoctu. [lomck nuTepaTyphl OXBaTHIBAN ITyOJHKA-
1M, BBIITyLIIEHHbIE B Iiepuoy ¢ stuaps 2017 roza o aexkadpb
2024 rona. B pesynbrare moncka ObuIo HaifjieHO 45 McTOY-
HUKOB, U3 KOTOPBIX B OKOHYATENbHBIN aHANN3 BKIo4eHO 30
KIIMHUYCCKUX I/ICCJ'ICZ[OBaHI/Iﬁ " PErucTpafuOHHBIX JTaHHBIX,
KacarolIUXCsl POJIM MUKPOHYTPHEHTOB B IOJ/ICPXKAaHUH pe-
MIPOAYKTHBHOTO 3I0POBbSI W TPOQHUIAKTUKE OCIOKHEHHH
OepemenHOCTH. B ananu3 ObLIM BKIIIOUEHBI BCE OIyOJIHKO-
BaHHBIC PAHJIOMU3UPOBAHHbBIE KOHTPOJIMPYEMbIE UCTIBITAHMS
(PKH), peTpocneKTHBHEIEC, TPOCIEKTUBHBIC, HAOIIONATETb-
HbIE M CPAaBHUTEIIbHBIC UCCIICIOBAHMS, TPOBEIEHHbIE HA JIIO-
Jsix. IIpu 5 ToM OTYETHI O CIydasX, KOMMEHTapHH, MHCckMa B
penakiuio 1 0030psl OBUTH MCKITIOYCHBI U3 PAaCCMOTPEHHS.
Hccnenoanus in vitro 1 9KCIIEPUMEHTHI HA )KUBOTHBIX TaK-
K€ He yuuThIBaIHCh. HacTosimuii 0030p cOOTBETCTBYET pe-
KOMEHJALUSAM II0 MOATOTOBKE CHCTEMaTHIEeCKUX 0030pOB U
M€ETaaHaIM30B, M3JI0KEHHBIM B 3asgBiacHur PRISMA.

PesyabTarsi:

1. Memabonuzm eumamuna D

Burtamun D mpencrasneH nByMs OCHOBHBIMH (popMamu:
ButamuH D3 (xomekanpundepon) u ButamuH D2 (3prokans-
uudepon). Buramun D3 cuHTE3MpyeTcst B KOXKe O] BO3ACH-
CTBHEM ynbTpaduonera-B u3 7-germapoxornecTeprHa I
MOCTYTIAaeT C MHUMICH, BKIIIOYas )KUPHYIO pHIOY, peIOUi Xup u
SIMYHBIE )KeNTKH. Buramun D2 nocTynaeT npeumyInecTBeHHO
W3 PaCTUTEIHHBIX HCTOYHUKOB, TAKUX KaK IPUOBI U APOOKH.
Kpome Toro, ypoBenb BuTaMuHa D MOXET NOAAEpAKUBATHCA
3a cuéT npuéma 100aBOK M 00OTaEHHBIX TPOLYKTOB. B psine
ctpan (Hanpumep, CILIA, Ounnsanaus, Kanana, Uaaus) see-
JEHBI IPOTPAMMBI 00OTAIIEHHS TPOLYKTOB TUTAHMSI BUTAMH-
HoM D, BKITtOUast Mosiounsie mpoAyktel [10, 11, 13].

Oxono 80% Buramuaa D B opranmsme oOpa3syercs B pe-
3yJIbTaTe KOXXHOTO CHHTE3a, Toraa Kak ocrasmmmecs 20% mo-
CTYMalOT ¢ nuilei u nodaBkamu. OJHAKO YPOBEHb BUTAMUHA
D MokeT 3HaYNTEIHHO BapbHpPOBATh B 3aBUCHMOCTH OT MH-
JVBHIYalbHBIX H CE30HHBIX (PAKTOPOB.

B opranusme ButamuH D mpeBpamaercst B 25-THIPOKCH-
ButamuH D (25(OH)D) B neuenu nox gefictBueM GpepMeHTOB
25-ruapoKcuIasel. DTOT METa0OINUT UMEET MEPUO/] IOy pac-
Majia OKoJo 2—3 HeNenb M UCIOJIBb3yeTCsl KaK OCHOBHOM IMo-
KazaTenpb cTaryca BuTaMuHa D B opranmsme. B xpoBu okoino
85-90% 25(OH)D cBszaHO ¢ O€IKOM, CBS3BIBAIOIIAM BHTa-
muH D (vitamin D-binding protein, DBP), 10-15% cBszaHo ¢
anpO0yMUHOM, U TOJIBKO MeHee 1% IUpKyIupyeT B CBOOOTHOM
thopme.

Jlnist akTMBanmMM BUTAaMMH D NPOXOIUT AOTONHHUTENILHOE
IpeBpalleHre B IOYKax MHox jAeicTBueM (epMeHTa 1-aib-
(ha-ruppoxcmnaspl, oOpasys aktuBHy (opmy — 1,25-m1m-
rugpokcusutamMud D (1,25(OH)2D) wnm  KanbIMTPHOIL.
Kansnurpron umeer Beicokoe cpoacTtBo k VDR, koTopslii
9KCTIpeCCHUpYyeTcs BO MHOTHX TKaHAX. CHHTE3 aKTHBHOTO
BUTaMUHa D perynupyercs napaTupeouIHbIM TOPMOHOM M
(axropom pocra Gudpodimactos-23. Ilomrmo nouek, cuHTE3
aKTHBHOTO BUTaMHHA D MOXXET MPOMCXOANTH U B APYTUX TKa-
HSX Ha JIOKaJIbHOM ypoBHe [14, 15].

Merabonm3M BuTamuHa D 3aBeprraeTrcs pacnanoMm depes
24-TUAPOKCUIMPOBAHUE C OOpa30BaHHWEM KaJIbLIUTPOEBOU
KHUCIIOTBI, KOTOPasi BRIBOAUTCS C KEITYbIO U MOYOH.

Pexomennmanuu mo morpebnennio ButamuHa D, paspabo-
TaHHBIE BEIYIIMMH OpPraHaM{ 3APABOOXPAHEHUS, OCHOBA-
HBbl Ha JIONMYIIEHMM MHUHHMAJIBHOTO WM OTCYTCTBYIOIIETO
BO3JEHUCTBHA CONMHIA. MeXITyHapOAHBIH MHCTUTYT MHIpa-
mun (International Organization for Migration, JKeHesa,
[IBeiinapus) ompeaenseT pPeKOMEHIyeMoe MOoTpebiaeHue
BUTaMHHAa D Ha ypoOBHE, yHOBJIETBOPSIONMIEM HOTPEOHOCTH
50% u 97,5% HaceneHus. DTH pEeKOMEHIALNH Oa3HPYOTCS
Ha JIaHHBIX O BJIMSIHUM BUTaMHHa D Ha 3710pOBbe KOCTHOM
CHCTEMBI, TOIZIa KaK €r0 pOJIb BO BHECKEIETHBIX (YHKIHMAX
0CTaéTCs MpenMeToM JalbHeHIX rcciaeqoBanuii [ 16-18].

ComnacHO OfHOW M3 THIIOTE3, 3BOJNIOLMOHHOE AABICHUE
CIOCOOCTBOBAJIO PAa3BUTHIO OOJIEE CBETIIOTO OTTEHKA KOXKH
Juisl TOBbIIIEHUsI 3()(EKTHBHOCTH CHHTE3a BHUTaMMHa D B
KOXK€ TI0J] BO3JICHCTBHEM YIABTPA(HOICTOBOTO H3IIyYECHUS
[19]. OTO MOTIIO WTpaTh KIFOYEBYIO POIb B MPOQIIAKTHKE
paxuTa u, KaK CJIeJCTBHE, B IPEIOTBPAILEHUH CyKESHHUS Ta3a,
YTO CHMKAJIO PUCK OOCTPYKTHBHBIX POJIOB.

B nocnenane rogs!l HAKOMINCE AaHHBIE O TIOTEHIIHATEHOM
BIMsAHUM BUTamuHa D Ha xeHCKyio ¢eprmwibHocTh [20]. B
YACTHOCTH, B CTPaHAX C BBIPAKEHHOI CE30HHOMN pa3HULEH B
COJTHEYHOM OCBEIIIEHUN HaOIromaeTcst 0osiee BBICOKas 4acTo-
Ta 3a4aTuil B JICTHUM U OCEHHUU MEPHUOJBI, YTO KOPPEIUPYET
¢ noBblIeHHBIMHA ypoBHAMHE 25(OH)D B chIBOpoTKE KpOBH.
Cucremarmaeckuii 0030p U MeTaaHaIN3, BKITOUMBIIHiA 11 mc-
cienoBanuii ¢ ydactueM 2700 >KEHIIMH, MOKa3all, YTO YKEeH-
IIMHBI ¢ HOPMaJIbHBIM YpOBHEM BHTaMHHAa D mmenm Ooiee
BBICOKHE ITaHCH Ha ycremHoe 3a4darue (OLL: 1,34; 95% IAU:
1,04-1,73), xnuaunueckyto Oepemennocts (OI: 1,46; 95%
JU: 1,05-2,02) u poxxaenue sxuoro pedénka (OLL: 1,33; 95%
JU: 1,08-1,65) mo cpaBHEHHUIO C JKSHIIMHAMH C IEPUIATOM
ButamuHa D. IIpu 3TOM cBsA3b MeKIy cTaTycoM BUTamMuHa D u
PHICKOM BBIKH/IBIIIA YCTaHOBIIEHA He Oblta [21].

B 10 %€ Bpems HU3KUK ypoBeHb BUTaMuHa D cBsi3aH c 1o-
BBILIEHHBIM PUCKOM paHHeil morepu OepeMeHHOCTH. B on-
HOM M3 METaaHAIM30B OBLIO MOKa3aHo, 4To ypoBeHb 25(0OH)
D =Hmke 50 HMOIB/T acCONMHUPYETCS € TTOBBIIIEHHBIM PHCKOM
pannero Beikusia (OR: 2,24; 95% JAU: 1,15-4,37) [22, 23].
B nccnenopanun ¢ yuactuem 1191 keHIUMHBI yCTaHOBIEHO,
g0 ypoBeHb 25(OH)D >75 HMoONB/1 K0 3a4aTHs yBEIHYIH-
BaJI BEPOATHOCTh TOCTHKEHUS KIMHUYECKON OepeMEeHHOCTH
(cxoppextupoBannbiit OR: 1,10; 95% JAU: 1,01-1,20) u xu-
Bopoxkaerus (OR: 1,15; 95% AU: 1,02-1,19) o cpaBHEHHIO
C JKeHIIMHaMHu ¢ Oojiee HM3KMM ypoBHEM BUTamuua D [22,
24]. AHanu3 NOArpynn IMokas3all, 4TO MOBBIIIEHUE YpPOBHSA
25(OH)D Ha kaxkaple 25 HMOIB/II CHIKAET PUCK BBIKHIBIIIA
Ha 12% (OR: 0,88; 95% JU: 0,77-0,99), Torna kak ypoBeHb
ButamuHa D B chiBopoTke Ha 8-if Hexene OEpeMEHHOCTH C
STHM TOKa3aTelieM He Koppenuposai [23, 24].

HexoTopsle ucciaeqoBaHusl TakkKe YKa3blBalOT Ha CBS3b
MEXIy YpOBHEM BHUTaMuHa D W OBapHaJbHBIM pPE3EpBOM.
B uactHOCTH, Gonee BeIcokue KoHIEHTparmu 25(OH)D ac-
COLIMUPOBAIIUCH C TIOBBIIICHHBIM YPOBHEM aHTHUMIOJIJIEPOBA
TOPMOHa, OJHAKO ATH JaHHbIC TPEOYIOT AajbHEHIIero Mmosj-
TBepkaeHus [22]. Kpome Toro, BBRISBICHA CBSI3b MEXIY Jie-
¢ururom ButamuHa D 1 Takumu coctosiHusiME, kKak CITKSA u
SH/IOMETPHO3, OIHAKO PE3YNbTaThl UCCIENIOBAHUN OCTAIOTCA
HeonHo3HauHbIMHE [24]. B Heckonpkux PKU Ob110 TTOKa3aHo,
410 100aBKM BUTaMHHa D MOT'YT OKa3bIBaTh NOJIOKHUTEIHLHOE
BIIMSHHE Ha SHIOKPUHHBIC, METaOOINYEeCKUe W PErpOIyK-
TUBHBIE TapaMeTpsl y xenntiH ¢ CITKA, oqHako >TH pe3yinb-
TaThl IOKa HE MOJIYYMIH OKOHYATEIHHOTO IMOATBEP)KICHHS
13-32 HEOONBIINX pa3MepoB BBIOOPKH M OTpaHHYECHUI B M-
3aifHe ncciemoBanmia [21, 22].

B oTHOIIEHNN MYyXCKOM (DEePTHILHOCTH MCCIIEIOBAHHUS T10-
Ka3bIBaIOT, 4TO Ae(pUIMT BUTaMHHA D CBsI3aH CO CHH)KEHHEM
YPOBHS TECTOCTEPOHA B CHIBOPOTKE M YXYAILICHHEM KadecTBa
cuepmsl [20-24]. Ognaxo pesyasrarsl PKU He moaTeepammm
3HAYUTENBHOE BIMSHIE 100aBOK BUTaMruHa D Ha KOHIIEHTpa-
IO TECTOCTEPOHA M TIOKA3aTeNN Ka9ecTBa CIepMsl [25].

Takum oOpa3oMm, BUTaMUH D Urpaer BaKHYIO POJib B pe-
Tynsuu (GepTHIBHOCTH KaK y KEHIIWH, TaK U Y MYXYHH,
OIHAKO JUIS TIOATBEPXKICHMS 3THX INaHHBIX M Pa3pabOTKH
KIMHUYECKUX PEKOMEHIAIM HEeoOXOMuUMBl JajbHEHIIne
MacIITaOHbIEe NCCIIET0BAHUS.

3. Cunopom noruKUCmMo3HbIX AUYHUKOB U Depuyum Gu-
mamuna D

CIIKA sBnseTcss omHOW W3 HamOoiee pacmpoCTpaHEH-
HBIX TPUYHH JKEHCKOTo Oecruionusi m 3arparuBaer 5-20%
JKEHIIIMH PENpOAYKTUBHOTO Bo3pacrta [26]. Paznuuus B au-
ATHOCTHYECKUX KPHUTEPHUAX OOBSACHSIOT MIMPOKHUN Juarma-
30H 3HaueHWH pachpocTpaHEHHOCTH. COIMacHO KpUTEPH-
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sam HarnmonaneHoro wHCTHTyTa 3apaBooxpaHeHust CIIA
(National Institute of Health, Mapunena, CIA) pacmpo-
crpanénaocTs CIIKS cocrasmser 8,7 + 2,0%; o kpuTepusiM
Porrepnama — 17,8 + 2,8%; a mo kpurepusim OO1iecTBa 1mo
n30bITKy aHnporeHoB (Androgen Excess & PCOS Society,
AE-PCOS)—12,0 4+ 2,4% [27]. CIIKI xapakTepu3yercs K-
HUYECKOU W/MJIM OMOXMMUYECKOM THIepaHIpOreHHeH, MEH-
CTpYyaJIbHBIMHM HapyLICHUsIMU (OJMTOMEHOpEes/aMeHopes) |
Iuc(YHKIMEH SMIHUKOB, a Takke MOp(doorueil mommKucTo-
3HBIX AUYHUKOB. B ocHoBe CIIKSI snexutr MHOrohakTopHas
MIpUpo/a, BKIIOYAOIas Kak TeHETHYECKHE, TaK ¥ AKOJIoTnye-
ckue (akTopsl. OTHNM K3 KIFOYEBBIX MEXaHU3MOB PAa3BUTHSA
CIIKSI cuuraercss MHCYIMHOPE3UCTEHTHOCTH [28-30].

Hedumur Burtammna D mmpoko pacmpocTpaHéH cpenu
mareHTok ¢ CIIKS (67-85%) n MoxkeT mpoTekars B Oojee
Tspk€noi popme B 310l rpynme. OfHAKO HAIWYUE OIHOHY-
kieoTuaHbIX nonmumopdusmoB (Apa I, VDR Fok I, Taq I) B
VDR #e xoppenupyet ¢ puckom passutws CITKS wnn Tsoke-
CTBIO ero TeueHus [26, 27]. Yposens BuramuHa D npu CITKSA
TaKKe CBSI3aH C PENPOAYKTHBHBIMH IOKa3aTeNsiMH, METa0o-
JIMYECKIMHU HapyIICHUSAMH U IICUXUYSCKIM COCTOSHHEM I1a-
IIUEHTOK [24, 25].

[Tpuém BuTamunaa D oka3biBaeT MOJOXUTEIHHOE BIMSIHUE
Ha SHAOKPUHHBIE U PEIPOAYKTUBHBIE (PYHKIUH y >KCHIIUH C
CIIKA. B gactHOCTH, 100aBKHM BUTaMHHA D CHIIKAIOT ypo-
BEHb aHJIPOTCHOB M aHTHMIOIJIEPOBA TOPMOHA B CHIBOPOT-
K€ KPOBH, a TAaK)K€ YMCHBIIIAIOT TONIIMHY YHAOMETPHS IPHU
CIIKA. B pesynbrare ymydmraeTcsi peryasipHOCTb MEHCTPY-
QJIFHOT'O IWKIIA U (oIHKyIorenes [26]. MeHcTpyabHbIE Ha-
pYIIEHHS, TaKHE KaK OJIMTOMEHOPESI ¥ aMEHOPEsI, BBIBIIIOT-
cs1 mpumepHo y 38% manuentok ¢ CITIKSA. BaxHo oTMeTUTB,
410 0K0JI0 90% >keHIMH ¢ ameHopeeit ctpagator CITKA [27].

CBs13p MEXy YPOBHEM BHTaMHHa D 1 BEpOSITHOCTBIO OBY-
JSALUM Takke ObljIa MOATBEPXK/IE€HA B HECKOJIBKUX HCCIEHO-
BaHMAX. Y MAIMEHTOK ¢ ypoBHeM BHTamuHa D Hike 20 Hr/
MJI BEPOSITHOCTh OBYJISIIIMM cocTaBisiia 68%, Toraa Kak Ipu
ypoete 20-30 Hr/Mi oHa Bo3pacTasia 70 77%, a npu ypoBHE
BoItie 30 Hr/mi — 1o 78% [20, 21].

[Tatomormueckue m3menenus mpu CITIKS 3arparuBator He
TOJNIBKO SIMYHUKH, HO W JHAOMETpHH. B mccienoBaHusx Ha
KMBOTHBIX OBUIO ITOKA3aHO, YTO MpH JeduirTe BUTaMuHa D
HaOIIOaeTCs YTOMIIECHNE SHAOMETPHSL, SITUTENNS U CTPOMBI,
CONPOBOXK/IAIOIIeeCs TOBBIIICHHOH nposiudepalueii u anon-
To30M. BBenenue Buramuna D B mo3e 120 Hr/100 r maccer
Tela CHIKAJIO TONIINHY SHAOMETPHS U CTETICHb N1aTOJI0THYe-
ckoi mponudepariuu u anontosa [18]. V kKeHIHMH MOBBIIICH-
Hast akcnpeccrst VDR B sHIOMETpHY BO BpeMst UMITJIaHTallu|
KoppenupoBana ¢ 0ojee BHICOKOH BEPOSITHOCTHIO HACTYILIE-
Hus OepemenHocTH [17]. lo6aBku ButamuHa D Taxke cro-
COOCTBOBAJIM OBBILIEHHIO BOCIPUMIMYHUBOCTH SHJOMETPHUS K
nMIuTaHTanuy y nanuesTok ¢ CITKA [25].

Oxcnpeccuss VDR B rpaHyné€3HbIX KIETKaxX W COAepKaHUeE
BuTamMuHa D B (ONIMKYISIPHON JKUAKOCTH CHMXKEHBI TPH
CIIK4, 9TO CBHAETENBCTBYET O MIOTEHITHAIEHONW PO BUTA-
MmuHa D B yny4iieHnu GepTHIbHOCTH y ATHUX TAIMEeHTOK [ 15,
16, 18]. B HemaBHEM HCCleNOBaHUN J00aBICHHE BUTAMHHA
D B mporpaMMy 3SKCTPakOpPIIOPaJbHOTO OIUIOAOTBOPEHUS
y manueHTok ¢ CIIKS acconmupoBanock ¢ Gonee BBICOKOI
BEPOATHOCTHIO UMILIAHTALMN U HACTYIJICHUS KIMHUYECKOH
O6epeMeHHOCTH. BeposiTHOCTh MMIUIAHTAIIMHM U yCIEIIHOTO
3a4aTusi ObUIa 3HAYMTENILHO BBIIIE Y MAIIMEHTOK C HOPMAaJlb-
HBIM ypOBHEM BHTaMHHa D 10 CpaBHEHHIO C KEHIIUHAMH C
ypoBHeM Hmke 20 Hr/™Ma (p < 0,01). Ilpu 3TOM KONMM4ecTBO
BBICOKOKAYECTBEHHBIX SMOPHOHOB TOCie MpruémMa BUTAaMHHA
D cooTBeTcTBOBaNIO YPOBHIO Y JKEHIIMH C HOPMaJIbHBIM CTa-
Tycom BuTamuHa D [21].

WHCYTMHOPE3UCTEHTHOCTD SABJISIETCS OIHOW M3 KIIFOUEBBIX
MIpU4KH OoJiee BHICOKOM YacTOTHI BBIKHBIIICH Y MAllMEHTOK
¢ CIIKA. dob6aBku ButamMmuHa D ciocoOCTBYIOT yITydIICHUIO
UHCYJIMHOPE3UCTECHTHOCTH U TOJIOKUTENBHO BIHSIOT Ha Ka-
YeCcTBO 3MOPHOHOB, YTO, B CBOIO O4YEpE/b, IIOBBIIIAET BEPO-
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STHOCTb YCIICIIHOTO HACTYIUICHHS KIMHHYECKOW OepeMeH-
noctu npu CIIKS [22].

VpoBenb BuTamuHa D Taxke OKa3bIBaeT BIUSHUE Ha pe-
3yABTaThI IedeHus 6ecrioans y nanueHTok ¢ CITKS. B gact-
HOCTH, TTOCJIC WHIYKIIUH OBYJISIMH OBIJIO OTMEYECHO CHHUKE-
HHE 9aCTOTHI )KMBOPOXKICHUH Y JKCHIIWH C HU3KUM YPOBHEM
25(0OH)D (<75 HMOIB/T); PUCK CHIIKCHHS YaCTOTHI JKHUBO-
poxaenuii cocrasui 44% (OLL: 0,58). B To ke Bpems nocie
HOpPMaJIM3allMM YPOBHS BHUTaMHHA D YacToTa >KMBOPOXKIe-
HU 3HAYUTENLHO BO3pOCIa: MPU YPOBHE >95 HMOIIB/I BEpO-
SATHOCTH XMBOPOXKJECHUS yBenuuusaiack B 1,42 paza (OLL:
1,42); npu yposre >100 amons/1 — B 1,51 paza (OLL: 1,51);
a ipu ypoBHe >112,5 umons/n — B 4,46 paza (OLLL: 4,46). Ha
Ka)k/Ible JIOTIOJTHUTENBHBIE 2,5 HMOJIB/J ypOBHS BUTaMHuHA D
JacToTa KUBOPOXKICHUN yBennunBanach Ha 2% [19-21].

4. Heduyum eumamuna D u bepemennocme

MexaHU3M HETaTHBHOTO BIWSHUSA JeduInTa BUTaMuHa D
Ha pe3yJIbTaThl 0ePEeMEHHOCTH MOXET OBITh CBSI3aH C €r0 B3a-
MMOJICHCTBUEM C IIIOKOKOPTUKOMJHOM cucTeMoil. B Hopme
BO BpeMst OepeMEHHOCTH YPOBEHB TITIOKOKOPTHKOU OB TIOBHI-
IIaeTcs IS aaTalui MaTepuHCKOro MeTabonm3ma. OgHako
Ype3MEPHOE BO3JEHCTBHIE IMTIOKOKOPTUKOUIOB MOXKET IIPUBO-
IUTh K TUCOYHKIUH IDIANCHTH M HAPYIICHUIO IIPOIIECCOB
UMIUTAaHTALMN ¥ Pa3BUTHI SMOPHOHA, YTO B KOHEYHOM HUTOTE
YBEJIMYMBACT PUCK OCIOKHEHHUN OEPEeMEHHOCTH.

[otpebHOCTE B BUTamMuHEe D Bo3pacTaeT Bo BpeMs Oepe-
MEHHOCTH, OTHAKO JE(HUINT 3TOT0 BUTAMHHA OCTaETCs pac-
MpOCTpaHEHHOM TpobiieMol cpeau OepeMEHHBIX KCHIIVH.
CortacHO aHHBIM, OKOJIO0 70% OepeMEHHBIX JKCHIITMH UMe-
10T neuuut BuTamMmuHa D, B To Bpemst Kak HeZ0CTaTOYHOCTb
ButamuHa D otmeuaetcs y 21% seHIuH, u Toibko 7,3% 1o-
CTUTaIOT aJIeKBaTHOrO ypoBHs BuTamuHa D [21].

Buramun D urpaer BaxHy0 poJib B pETYJISALUY IIPOLECCOB,
KPUTHYCCKU BaXHBIX JUTS TOAAepxkanus oepemeHHocT. OH
BIHSET Ha IEIVTyai3aluio, UMIUTAHTAINIO, 3KCIIPECCHI0
YeJIOBEYECKOTO IUIAIEHTAPHOTO JIAKTOTEHA, CEKPEUHI0 XO-
PHUOHMYECKOTO TOHAJOTPOINMHA, a TaKKEe Ha YPOBHHU IpoTe-
cTepoHa u ctporeHa. Kpome toro, ButamuH D ydacTByeT B
peryssimuy KaJdbIIMeBOTO OOMEHa B IUIAIICHTE U MMMYHHBIX
peakiuii B uianeHTapHoil Tkanu [22]. Hanmuue medurura
ButamuHa D u CIIKS He3aBUCHMO MM B COBOKYITHOCTH I1O-
BBIIIACT PUCK OCIOKHEHUHA OEpEMEHHOCTH, TOTIA KaK JOCTH-
KCHUE YPOBHsS BUTaMuHa D BhIIIC 75 HMOJIB/JT MOXET CHH-
3UTh 3TOT PUCK [22, 23].

CHmxeHue ypoBHsS BUTaMUHa D accommupoBaHO C TOBBI-
IIICHHBIM PUCKOM T'€CTaIMOHHOTO caxapHoro auabera (I'CJI).
B gactHOCTH, YypOBeHDP BUTaMHHA D B TIEPBOM TpHUMECTpE
(10,1 ur/mu npotue 15,7 HI/MJI) KOPPEIUPYET C BEPOSTHO-
ctbto pazBuths ['CJl Ha no3aHMX cpokax OepeMeHHOCTH (24-
26 Hepmens), HE3aBUCUMO OT JIPYTUX (PAKTOPOB PHUCKA, TAKUX
kak Haymuue ['CJl B anamHe3e wiu oxupenne. Yacrora pas-
Butus ['CJ] ObuTa 3HAUUTENHHO BHINIC B TPYIIC C IehUIH-
TOM BUTaMUHa D IO CpaBHEHUIO C TPYIIIIONA C JOCTATOYHBIM
ypoBHeM Butamuna D (>75 umons/n) (87,1% nporus 68,7%)
[23, 24].

Puck npesxiraMmicnu Takke CBA3aH C CE30HHBIMH KoieOa-
HUSMH ypoBHA BUTamMuHa D. 3a001eBaeMOCTh IPeIKITaMIICH-
¢l BhIIIIC B 3UMHUH MEPUOJT, KOT/Ia YPOBCHb BUTaMuHa D cHU-
e [25]. Pesynbrarel MeTaaHaM3a MMONTBEPAMIIN, U4TO OoJiee
BBICOKHE YPOBHH BUTaMHHA D BO Bpemsi GEpEMEHHOCTH ac-
COIIMHUPYIOTCSI CO CHIDKEHUEM PHUCKA MPEIKIIAMIICUH, OJTHAKO
JUTS TIOTY9IeHHUs OoJiee TOYHBIX JaHHBIX TPeOYIOTCS NaTbHEH-
IIIM€ XOPOIIO CINIAHMPOBAHHBIE KITMHUYIECKHIE UCCIIETOBAHNUS
[26, 27]. B 10 e BpeMs psii MacIITa0OHBIX HAOTFOAATEIEHBIX
HCCIICIOBAHNHN HE BBISBHI 3HAYMMON CBSI3U MEKIY YPOBHEM
BUTaMHHA D ¥ pHCKOM IPEIKIAMIICHH, @ B HEKOTOPBIX pabo-
Tax OBLJIO MOKa3aHO, YTO NeUIMT BUTaMUHA D HE yBEIHYH-
BaeT PHUCK MPEIKITAMIICHH Y 3T0POBBIX OePEeMEHHBIX KEHIIMH
[27].

Butamun D MoxkeT oka3bIBaTh 3alIUTHOE JICHCTBUE 3a CUET
MOJYIIAIIUN IMMYHHBIX PEaKIIiA U peryJsIUy aHTHOTeHe3a B
nianeHre. B yactHocTH, BUTaMuH D 1oiaBisieT SKCIpeCCUo
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pactBopuMoi Fms-nogo6Ho#i THpo3uHkuHa3bl-1 1 dakTopa
pocTa 3HAOTENUS] COCYHOB, MOBHIIIEHHBIE YPOBHU KOTOPBIX
CBSI3aHBI C pa3BUTHEM Ipedkiamiicu [28].

Kpome toro, nepuunt Buramuna D cBsizaH C NOBBIICH-
HBIM PHUCKOM ITPUBBIYHOTO HEBBIHAIINBAHUS OEPEMEHHOCTH U
Yare BCTPEYaeTcs y KEHIINH ¢ OECIIONNEM M0 CPaBHEHUIO
¢ obmielt momynsnuel. 3amuTHOE JelcTBUE BUTaMHHA D B
9TOM CIIy4ae MOXET OBITh CBSI3aHO C €0 CIIOCOOHOCTBIO CHH-
JKaTh aKTHBHOCTh BOCIAJIUTENBHBIX IIHTOKUHOB, TAKHX Kak
MHTEpJICHKUH-2, nHTep(epoH raMmma U GakTop HeKpo3a oIy-
xonu anbda [22]. Yposenp ButamuHa D Hmke 50 HMOIB/I
acCONMHUPYETCS C MOBBIIICHHBIM PHCKOM BBIKHBIIIEH B TIep-
BOM TPUMECTpE, OMHAKO BO BTOPOM TPHMECTPE TaKOi 3aBH-
CHMOCTH HE BBISBIICHO [24].

Jeduur ButamuHa D Takke CBA3aH C MOBBILICHHBIM PH-
CKOM OaKTepHalIbHOTO BarMHO3a, KOTOPBIH, B CBOIO OUepellb,
MOBBIIIAET BEPOSITHOCTH BOCHAJIMTENBHBIX 3a00JICBaHUM
OpPTaHOB MaJoro Ta3a, OECIUIOANS, CaMOIPONU3BOIBHBIX BBI-
Kuaslel u npexzaespeMeHHbIx ponoB (I1P). B3aummocssse
MeXay OakTepHajbHBIM BarmkHO30M M HHM3KHM YpPOBHEM
BUTaMHHa D BO Bpemsi OepeMeHHOCTH MOATBEPXKICHA B He-
CKOJIKMX HCCIIEIOBAaHMSX, YTO YKa3bIBAET Ha HEOOXOMH-
MOCTbh KOHTPOJIS YPOBHS BHUTamMuHa D B 3TOM rpymnme nanu-
eHTOK [25-27].

JocrarouHoe obecrieuenne Marepu BUTaMuHoMm D Bo Bpe-
Msi OEpEMEHHOCTH OKa3bIBacT 3HAYMTENIFHOE BIMSHHE HE
TOJIFKO Ha TeUeHHe OepeMEeHHOCTH, HO M Ha SMOPHOHAIIEHOE
pa3BUTHE U 37I0POBbE peOEHKA B JOJITOCPOYHOMN MEPCIIEKTH-
Be. Bo BpeMst GepeMeHHOCTH ypOBEHb aKTUBHOTO BUTaMUHA
D yBenmumBaeTrcst HE3aBHCUMO OT YPOBHS Kaiblus, (ocda-
Ta U MapaTropMoHa, YTO YaCTUYHO KOMIICHCUPYET BHYTPHY-
TpoOHEIH nedurut ButamMmuHa D [26]. OqHaKo BBIpayKCHHEBIH
Jeduiut BuTamMuHAa D y Marepw CBS3aH C ITOBBIMICHHBIM
PUCKOM OCJIOKHEHUH Yy II0Ja U HOBOPOXKIEHHOro. B wact-
HOCTH, JeQHIUT BHTaMHHa D y Marepu accoLMHpOBaH C
TIOBBIMICHHBIM PUCKOM CIOHTaHHBIX [IP. DTOT prck Moxer
OBITH CBA3aH ¢ OaKTepUaNTbHBIM BarMHO30M M ITOBBIIIEHHON
NPOAYKIHEH BOCIAJIUTEIBHBIX [IUTOKUHOB, KOTOPHIE B HOP-
Me MHrubmpytorcs ButamMuHoM D. B ycnoBusax medummra
BUTaMHHAa D mojaBieHHe ATUX LUTOKWHOB Hapylaercs,
YTO TOBBIIIAET BEPOSTHOCTb XOpHoaMHHOHHTA u IIP [22].
CorracHO JaHHBIM HCCIenoBaHMM, puck 1P cHmkaercs Ha
60% mipu ypoBHe ButamuHa D B kpoBu Bbie 40 Hr/mi [27].

BayTpryTpoOHBIil eduunT BuTamMuHa D Takxke acconuu-
POBaH ¢ MOBBIIICHHBIM PHCKOM Pa3BUTHS psAfa 3a00IeBaHNI
B JIETCKOM M B3POCJOM BO3pacTe, BKIOYAs OBCHHUJIBHYIO
acTMy, IHM30(PEHNIO, pacCesTHHBIN CKilepos, nuaber 1 Tnumna
¥ MHCYJIHHOPE3UCTEHTHOCTh. Prck pa3BuTus quabera 2 Tuma
y JeTeil, pOKIEHHBIX OT MaTepei ¢ nepuunToM BuTamuHa D,
Bo3pacTaet B 1,5-2 pasa, mpuuéM MaTepUHCKUI PUCK 3HAYU-
TENBHO BHIIE, 0cobeHHO mmocie mepenecérnoro ['CJ [25].
Kpowme Toro, cuctemarndeckuii 0030p MOATBEPAUI TUIIOTE3Y
0 CBSI3M MEXIy NehHUInTOM BUTaMuHa D y Marepu BO Bpems
06EepeMEHHOCTH U PUCKOM Pa3BUTHA PACCTPOICTB ayTHCTHYE-
CKOTO criekTpa y pe6énka [28].

[TnanenTa urpaet KIrOYEBYIO PoJib B HAaTOr€HE3e MHOTUX
OCIIO)KHEHHIT OEpeMEHHOCTH, TaKHUX KaK IPEdKIAMIICHS,
3a/lepKKa BHYTpUyTpoOHOro passutus mioxa, I1IP u I'CI.
Hapymenust B ruiareHTe CBSI3aHbI C OKHCJINTEIBHO-HHUTpPA-
THUBHBIM CTPECCOM, COCYIMCTBIMH Maib()OpMAIMAMH, IHC-
¢dyHkimel nHBa3uM Tpododiacta W HapylleHHeM OajaHca
AQHTHOTEHHBIX (AKTOPOB pOCTa, BKIIOYAs IUIAIICHTapHBIHA
(haxTop pocrta U pacTBOpuMyr0 Fms-momo0HyI0 THPO3HHKH-
Hazy-1 [25, 27]. Buramun D oka3biBaeT 3ammuTHOE 1eHCTBUE
B OTHOILEHUM 3TUX OCIOKHEHHH uepe3 peryisaiuio nporec-
COB B IIJIALICHTE, BKJIIOYAsi CHI)KEHHE OKHCIUTETLHOTO CTPecC-
ca, CTUMYJSAIMIO aHTHOTeHe3a W HOPMAlM3alUI0 HHBAa3HU
TpodobiacTa.

ObecriedeHrie HOBOPOKIEHHOTO BHTaMHHOM D B 3Ha4m-
TENBbHOM CTEIIEHH 3aBUCUT OT MAaTEPUHCKUX 3aI1aCcOB BUTAMU-
Ha D. B nepuon rpyqHOTO BCKapMIIMBaHUS TPYJHOE MOJIOKO
SBJISIETCSI OCHOBHBIM MCTOYHHMKOM BUTaMHuHA D 171t MiajgeH-

na. Jlokaszano, yto npuém marepsio 6oee 4000 ME Buramu-
Ha D B cyTkH criocoOcTByeT noBsieHuto yposas 25(OH)D y
pebénka o 3HaYCHUH, JOCTUTAEMBIX TIPH MPHEME BHEIITHUX
nobasok [28].

Jocrarounslit ypoBeHs BUTaMHHa D y MaTepy Takke 1mojo-
KUTEIHHO BIHSET Ha BEC HOBOPOXKIEHHOTO W CHIKAET PUCK
pOXIeHus: peOEHKa C HU3KOM MacCo Tela M MallbiM BeCOM
JUIsl TeCTallmoHHOro Bo3pacTta. Kpome Toro, ypoBeHb BHTa-
muHa D y MaTepn oka3sIBaeT paHHEe MPEHATAIFHOES BIUSHIE
Ha pa3BUTHE KOCTHOM CHUCTEMBI ILI0/a, o0ecreunBas J10Jro-
CpOYHBIE NMO3UTHBHBIC 3(P(EKTHI TSI 30POBBSI CKeleTa pe-
6¢uka [29, 30].

Oocyxnenne: ComacHO BEHTE€pCKUM M IIEHTPAIbHOEB-
POTICHCKUM KIMHUYECKHM PEKOMEHMAINSIM, KCHIIMHAM,
IUTAHUPYIOIINM OepeMEHHOCTh, OEPEMEHHBIM M KOPMSIIHM
pexomennyercs mpuém 2000 ME Butramuua D exenHeBHO
[7, 15]. TIpn mammumu CIIKS wimm oxupeHus (maxke B OT-
cyrcteue CIIKS) pexomeHmgyeTcst yBelnW4YeHHAs CyTOYHAs
no3a putamuaa D B nuamnaszone 2000-4000 ME [9, 11, 27].
Osxupenne, CITKS, xopoTkre WHTEpPBAIBI MEXITy OcpeMeH-
HOCTSIMHU | MIPOJOJDKUTENBHOE TPYIHOE BCKapPMIIMBAHHUE SIB-
JSIOTCSL paKTOpaMu pHcKa JeduiuTa BuTamuna D.

ITorpeOHOCTE B BUTamMuHe D 3HAUNTENTFHO BO3pAcTaeT BO
Bpemst OepemeHHOcTH. [l momaep:kKaHUS ONTHMAIBHOTO
ypOBHSI BUTaMuHa D pekoMeHayeTcsi KOHIEHTpAlMs B Chl-
BopoTke KpoBu He Hmke 30 Hr/miu (75 HMonb/m). B cinydae
HOPMAaJILHOTO YpOBHsI BuTamMuHa D (>75 HMOIb/11) pekOMeH-
JyeTcs mojep KuBatomias fo3a Butamuaa D. B ciryuasx ne-
¢unura BuTamrHa D mOoKa3aHa Tepamus ¢ UCTIONBE30BaHHEM
6oIee BBICOKHX 103 BUTaMuHa D.

B cooTrBercTBUM ¢ THOCIETHUM 3a8BICHHEM 3KCIEPTOB
HenTtpanbaoit u Boctounoit EBporbl, xeHIIMHAM, [IIaHUPY-
OIM O0epeMEeHHOCTh, PEKOMEHIYETCS HAuWHATh WM IIpPO-
J0JDKaTh TPUEM 100aBOK BUTaMuHa D B 103aX, COOTBETCTBY-
IOIINX HOpPMaM JUISA 3MOPOBBIX B3POCIBIX, IPU OTCYTCTBHH
npyrux ¢axropos pucka. Ilpuém Butammua D crenyer mpo-
JIOJKaTh BO BpeMsl OEpEMEHHOCTH U JIAKTall|K JUIsl MOJJIep-
xanaus ypoBHas 25(OH)/] B auanazone 30-50 ar/mi (75125
HMOJB/11) [27].

Butamun D B no3e 600 ME BaxkeH [1s yaydIieHHus Kaude-
CTBa OOILIUTOB W TMOIJCPKAHUS PEHPOAYKTUBHOTO 3IOPOBBS
B Mpollecce IUIaHUPOBaHUSI OEPEMEHHOCTH. DTOT BHTAMHH
CIOCOOCTBYET HOpPMaJM3allMi TOPMOHAJIBHOTO (hOHA, YIyd-
[IaeT CO3pPEBaHUE OOIHTOB U TOBHIIMIACT UX CHOCOOHOCTD K
OIIJIOZIOTBOPEHUIO, & TAK)KE UTPAET KIIOUEBYIO POJIb B TOJ-
nepxke oBynsauuu. HenaBHue ucciaeoBaHus MOATBEPIKIALOT,
YTO ONTHUMAIIEHBI YPOBEHb BUTaMuHA D moMoraeT mpenoT-
Bpamarh HapymeHWss MEHCTPYaJIbHOTO LUKJIA M YIydIIaeT
IIAHCHl Ha YCIEIIHOEe 3auaThe, mpu dToM jao3upoBka 600
ME cunraercst 6e30macHOil U dPPEKTUBHON IS TOCTHKE-
HUS HY)KHOTO YPOBHSI BHTaMHHAa B OpraHu3Me 0e3 pHcKa
Nepea03UPOBKU.

IIpuém Buramuna D B pexomermyeMsix po3ax (2000-4000
ME) Bo Bpemsi OEpeMEHHOCTH HE CBSI3aH C PUCKOM TEpeo-
3upoBku. Y manueHtok ¢ CIIKS, ocobenHo 3a mpenenamu
CIIA, medumut BuTamMuHa D 9acTo mocCTHraeT 3HaYUTENb-
HBIX 3HaYeHUH (IeUIIUT MOXKET UCUUCIATHCSA COTHAMU ThI-
csu enuHUI). TeM He MeHee PUCK rumepBHTamuHo3a D c
pa3BUTHEM THIIEPKATBIIMEMAN W OCIIOXKHEHHUH CO CTOPOHEI
LIEHTPAJIbHOM HEPBHOW CHCTEMBI OIPAHUYEH TOJIBKO MPHU-
€MOM 3KCTpeMaJbHO BBICOKHX 7103, YTO B JIMTEpaType OIH-
ca”o kpaite penko. IIpotokon KoumoOpsr (1000 ME Ha kr
MACChI TeJla) MOXET MPUMEHSATLCS 0€30TacHO MPH COOIoIe-
HUM CTPOTOM AMETHl C HU3KMM COACP)KAHWUEM KaJbLUs IS
TIPEOTBPAIICHUS OCIOKHCHHUN, CBA3aHHBIX C THIICPKATBITH-
emmueti [11, 12, 30].

3akJirouenne: Pe3ynbrarsl mpoBeJEHHOTO 0030pa HOATBEP-
KTAI0T 3HAYMMYIO poiib BUTaMuHa D B momnepKaHuu JKeH-
CKO# (hepTHIBLHOCTH ¥ YCIICIIHOM BBIHAIIMBAaHWUU OepeMeH-
HoctH. Jlepunnt ButamuHa D acconnmupoBaH co CHU)KEHHEM
OBapHANFHOTO pe3epBa, HAPYMICHHSIMH MEHCTPYaJIbHOTO
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IOYKJIa U TOBBIMICHHBIM PUCKOM Pa3BUTHA TAKUX OCJIOXKHE-
HUI OEpeMEHHOCTH, KaK MpPEedKJIaMIICHsI, TeCTAIlMOHHBIN a1~
aber m mpexaeBpeMeHHbIe poabl. ONTHMAaIbHBIH ypOBEHb
BUTaMUHa D CrocoOCTBYeT YIyYLIEHHIO TOPMOHAIBHOTO
GayaHca, HOpMaJIH3alUK (OIIMKYIOTeHE3a M TOBBIICHHUIO
BEPOATHOCTH YCHEUTHOTO 3a4aTHs M UMIIaHTaINH.

ITonoxkurenbHOE BaUsAHUE BUTaMuHa D Ha penponyKTHUB-
HYI0 (YHKIIUIO ITOATBEPXKIACTCS KaK B €CTECTBEHHOM LIUKIIE,
Tak W B MPOrpaMMax BCIOMOTATEIbHBIX PETPOTYyKTUBHBIX
texuosnorui, Brimodas IKO/MKCU. Koppekuus meduiura
BuTaMuHa D MOXKeT crnocoOCTBOBaTh MOBBIILICHHUIO YacTo-
THl HACTYIUICHUS! KIMHHYECKOW OCpEeMEHHOCTH M POXIe-
HUS KHMBOro peGE€Hka, ocodeHHo y marueHTok ¢ CIIKA u
9HJIOMETPHO30M.

[lomydeHHble naHHBIE TOTYEPKHUBAIOT HEOOXOANMOCTHh
MOHMTOPUHIA YPOBHsS BUTaMHMHa D y KEHIIMH B IEpUOL
MIpErpaBUAApHON TOATOTOBKM M BO BpeMs OEpeMEHHOCTH.
Pesynprarel 0030pa MOTYT CIIY>KUTh OCHOBOH ISl pa3padoT-
KM KJIMHUYECKMX PEKOMEHJAlM 110 KOPPEKLMH CTaTryca BU-
tamuHa D ¢ nenbio noBhIIIeHus epTUIIEHOCTH U YCTICIITHOTO
BEIHAIMBAHUS OepeMeHHOCTH. JlanpHelmme KpymHoMac-
mtabHble MCCIIEOBaHUS HEOOXOAMMBI AJisi Oojee TOYHOTOo
OIpe/IeIIeHHsI ONITUMAIBHBIX /103 BUTaMuHa D 1 ero BiIusHUA
Ha PEeNpoayKTHBHOE 37I0POBHE SKCHIIHH.
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Baxxno noguepkHyTh, 4TO NpUEM BUTaMuHa D B pekoMeH-
JIOBAHHBIX J103aX Y OEpeMEHHBIX M KOPMSAIINX KEHIIUH SIB-
nsieTcsT OE30MACHBIM M CIIOCOOCTBYET YIYUIIECHHIO CTaTyca
ButamuHa D u KaJIblIUA Yy Marepu, 1jaoga u MiaJcHIia, 4To
TIOJIOKUTEJIFHO BJIMSET HAa Pa3BUTHE KOCTHOW CHUCTEMBI pe-
6¢nka. ComtacHO TEKyIIMM pPEeKOMEHIAINsIM, OepeMEHHBIM
KCHIIMHAM CleIyeT NpuHUMaTh BUTaMuH D B mo3ax ot 400
1o 800 ME B cytku. OnHako AJii JOCTHKEHUS ONTHUMAJb-
Horo ypoBHs 25(OH)/l B CRIBOpOTKE KPOBH U 00ECIICUCHHUS
JA0CTAaTOYHOI'O CHa6)KeHI/I$[ IJ104a U MJIaZicHIla BUTaAMHUHOM D
pexoMeHayeTcs mpuéM 100aBok B 1o3e 600-1000 ME B neHb
B TIEPHO]] 10 3a4aTHs ¥ BO BpeMsi OEpEeMEHHOCTH.

Ilonyueno/Received/Kibepinoi: 12.03.2025
0Ooobpeno/Approved/Maxynoanean: 30.03.2025
Onybnurosano na catime/Published online/Caiimma scapusnanean: 31.03.2025

JUTEPATYPA/REFERENCES:

1.  Gromova O, Doschanova A, Lokshin V, Tuletova A, Grebennikova G, Daniyarova L, Kaishibayeva G, Nurpeissov T, Khan V,
Semenova Y, Chibisova A, Suzdalskaya N, Aitaly Z, Glushkova N. Vitamin D deficiency in Kazakhstan: Cross-Sectional study.

J Steroid Biochem Mol Biol. 2020 May;199:105565.
https://doi.org/10.1016/j.jsbmb.2019.105565

2. Jloxmmu B., CyneiimeHoBa M., Kapubaesa I11., [lxxycybanuesa T., baiikomkaposa C., Orapbaes M., Axmerosa A., [Toxotuo JI.,
MakuuieBa A., Tapapaka K., Tapapaxa C., Hanosa JI., Kum B., Mon6aeB A., Umtocumu /1., Jlanuna E. BciomorarenbHbie penpoayk-
TUBHBIE TexHOJoruH B Kazaxcrane 3a 2019 rox: nanHble HAIMOHAIBHOTO perucTpa. Penpodykmusnas meouyuna. 2022;3(52):7-14.
Lokshin V, Suleimenova M, Karibaeva Sh, Dzhusubalieva T, Baykoshkarova S, Otarbayev M, Akhmetova A, Pokotilo L, Makisheva
A, Tararaka K, Tararaka S, Chalova L, Kim V, Molbayev A, Imtosimi D, Lapina E. Assisted reproductive technologies in Kazakhstan
for 2019: data from the national registry. Reproductive medicine. 2022;3(52):7-14. Russian.

https://doi.org/10.37800/RM.3.2022.7-14

3. Kapubaesa l1I., Mannanosa M. Pojib MUKpOHYTPHEHTOB B PpErpaBUIapHOI MOATOTOBKE KSHIIMH: 0030p JIUTepaTyphl. Penpodykmues-

nas meouyuna (Llenmpanvuas Aszus). 2024;3:29-34.

Karibaeva Sh, Mannapova M. The role of micronutrients in pre-conception preparation of women: a literature review. Reproductive

Medicine (Central Asia). 2024;3:29-34.
https://doi.org/10.37800/RM.3.2024.29-34

4. TIpomosa O., Topumsa U., Jlokmmn B., Kapubaesa L11., Kaiinaposa /I., [llarkoBckast O. Butamun D3 B npoduiaktuke u Tepaniu
oImyXoJieii MOJIOUHOM kene3bl. Penpodykxmuenas meouyuna. 2019;3(40):18-24.
Gromova O, Torshin I, Lokshin V, Karibaeva Sh, Kaidarova D, Shatkovskaya O. Vitamin D3 in the prevention and treatment of breast

tumors. Reproductive Medicine. 2019;3(40):18-24.
https://repromed.kz/index.php/journal/article/view/106

5. Cashman KD. Vitamin D requirements for the future-lessons learned and charting a path forward. Nutrients. 2018;10:533.

https://doi.org/10.3390/nul10050533

6. Cashman KD, Ritz C, Kiely M, Odin Collaborators. Improved dietary guidelines for vitamin D: Application of Individual Participant

Data (IPD)-level meta-regression analyses. Nutrients. 2017;9:4609.

https://doi.org/10.3390/nu9050469

7. Pilz S, Marz W, Cashman KD, Kiely ME, Whiting SJ, Holick MF, Grant WB, Pludowski P, Hiligsmann M, Trummer C, Schwetz
V, Lerchbaum E, Pandis M, Tomaschitz A, Griibler MR, Gaksch M, Verheyen N, Hollis BW, Rejnmark L, Karras SN, Hahn A,
Bischoff-Ferrari HA, Reichrath J, Jorde R, Elmadfa I, Vieth R, Scragg R, Calvo MS, van Schoor NM, Bouillon R, Lips P, Itkonen ST,
Martineau AR, Lamberg-Allardt C, Zittermann A. Rationale and plan for vitamin D food fortification: A review and guidance paper.

Front Endocrinol. 2018;9:373.
https://doi.org/10.3389/fendo.2018.00373

8. Pilz S, Trummer C, Pandis M, Schwetz V, Aberer F, Griibler M, Verheyen N, Tomaschitz A, Méarz W. Vitamin D: Current guidelines

and future outlook. Anticancer Res. 2018;38:1145-1151.
https://doi.org/10.21873/anticanres.12324

9. Ross AC, Manson JE, Abrams SA, Aloia JF, Brannon PM, Clinton SK, Durazo-Arvizu RA, Gallagher JC, Gallo RL, Jones G, Kovacs
CS, Mayne ST, Rosen CJ, Shapses SA. The 2011 report on dietary reference intakes for calcium and vitamin D from the Institute of



https://doi.org/10.1016/j.jsbmb.2019.105565
https://doi.org/10.37800/RM.3.2022.7-14
https://doi.org/10.37800/RM.3.2024.29-34
https://repromed.kz/index.php/journal/article/view/106
https://doi.org/10.3390/nu1005053
https://doi.org/10.3390/nu9050469
https://doi.org/10.3389/fendo.2018.00373
https://doi.org/10.21873/anticanres.12324

Literature Reviews
0O630pblL TUMeEpamypol

Reproductive Medicine (Central Asia) 2025, no. 1
Penpooykmuenas meouyuna (Llenmpanvnas Asus) 2025, Nel

10.

11.

12.

13.

14.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Medicine: What clinicians need to know. J Clin Endocrinol Metab. 2011;96(1):53-58.

https://doi.org/10.1210/jc.2010-2704

EFSA Panel on Dietetic Products, Nutrition and Allergies (NDA). Dietary reference values for vitamin D. EFSA4 J. 2016;14(10):4547.
https://doi.org/10.2903/j.efsa.2016.4547

German Nutrition Society. New reference values for vitamin D. Ann Nutr Metab. 2012;60(4):241-246.
https://doi.org/10.1159/000337547

Brouwer-Brolsma EM, Bischoff-Ferrari HA, Bouillon R, Feskens EJ, Gallagher CJ, Hypponen E, Llewellyn DJ, Stoecklin E, Dierkes
J, Kies AK, Kok FJ, Lamberg-Allardt C, Moser U, Pilz S, Saris WH, van Schoor NM, Weber P, Witkamp R, Zittermann A, de Groot
LC. Vitamin D: Do we get enough? A discussion between vitamin D experts in order to make a step towards the harmonisation of
dietary reference intakes for vitamin D across Europe. Osteoporos Int. 2013;24(5):1567-1577.
https://doi.org/10.1007/s00198-012-2231-3

Bischoft-Ferrari HA, Bhasin S, Manson JE. Preventing fractures and falls: A limited role for calcium and vitamin D supplements?
JAMA. 2018;319(15):1552-1553.

https://doi.org/10.1001/jama.2018.3932

Gaksch M, Jorde R, Grimnes G, Joakimsen R, Schirmer H, Wilsgaard T, Mathiesen EB, Njelstad I, Lachen ML, Mérz W, Kleber ME,
Tomaschitz A, Griibler M, Eiriksdottir G, Gudmundsson EF, Harris TB, Cotch MF, Aspelund T, Gudnason V, Rutters F, Beulens JW,
van 't Riet E, Nijpels G, Dekker JM, Grove-Laugesen D, Rejnmark L, Busch MA, Mensink GB, Scheidt-Nave C, Thamm M, Swart
KM, Brouwer IA, Lips P, van Schoor NM, Sempos CT, Durazo-Arvizu RA, Skrabakova Z, Dowling KG, Cashman KD, Kiely M,
Pilz S. Vitamin D and mortality: Individual participant data meta-analysis of standardized 25-hydroxyvitamin D in 26,916 individuals
from a European consortium. PLoS ONE. 2017;12(2),e0170791.

https://doi.org/10.1371/journal.pone.0170791

Rejnmark L, Bislev LS, Cashman KD, Eiriksdottir G, Gaksch M, Griibler M, Grimnes G, Gudnason V, Lips P, Pilz S, van Schoor
NM, Kiely M, Jorde R. Non-skeletal health effects of vitamin D supplementation: A systematic review on findings from meta-
analyses summarizing trial data. PLoS ONE. 2017;12(7):e0180512.

https://doi.org/10.1371/journal.pone.0180512

Autier P, Mullie P, Macacu A, Dragomir M, Boniol M, Coppens K, Pizot C, Boniol M. Effect of vitamin D supplementation on non-
skeletal disorders: A systematic review of meta-analyses and randomised trials. Lancet Diabet Endocrinol. 2017;5:986-1004.
https://doi.org/10.1016/S2213-8587(17)30357-1

Jolliffe DA, Greenberg L, Hooper RL, Griffiths CJ, Camargo CA Jr, Kerley CP, Jensen ME, Mauger D, Stelmach I, Urashima M,
Martineau AR. Vitamin D supplementation to prevent asthma exacerbations: A systematic review and meta-analysis of individual
participant data. Lancet Respir Med. 2017;5:881-890.

https://doi.org/10.1016/S2213-2600(17)30306-5

Roth DE, Leung M, Mesfin E, Qamar H, Watterworth J, Papp E. Vitamin D supplementation during pregnancy: State of the evidence
from a systematic review of randomised trials. BMJ. 2017;359:j5237.

https://doi.org/10.1136/bmj.j5237

Bi WG, Nuyt AM, Weiler H, Leduc L, Santamaria C, Wei SQ. Association between vitamin D supplementation during pregnancy and
offspring growth, morbidity, and mortality: A systematic review and meta-analysis. JAMA Pediatr. 2018;172:635-645.
https://doi.org/10.1001/jamapediatrics.2018.0302

De-Regil LM, Palacios C, Lombardo LK, Pefia-Rosas JP. Vitamin D supplementation for women during pregnancy. Cochrane
Database Syst Rev. 2016;1:CD008873.

https://doi.org/10.1002/14651858.CD008873.pub3

Palacios C, De-Regil LM, Lombardo LK, Pefia-Rosas JP. Vitamin D supplementation during pregnancy: Updated meta-analysis on
maternal outcomes. J Steroid Biochem Mol Biol. 2016;164:148-155.

https://doi.org/10.1016/j.jsbmb.2016.02.008

Karras SN, Wagner CL, Castracane VD. Understanding vitamin D metabolism in pregnancy: From physiology to pathophysiology
and clinical outcomes. Metabolism. 2018;86:112-123.

https://doi.org/10.1016/j.jada.2011.01.004

Tsuprykov O, Buse C, Skoblo R, Haq A, Hocher B. Reference intervals for measured and calculated free 25-hydroxyvitamin D in
normal pregnancy. J Steroid Biochem Mol Biol. 2018;181:80-87.

https://doi.org/10.1016/j.jsbmb.2018.03.005

Karras SN, Koufakis T, Fakhoury H, Kotsa K. Deconvoluting the biological roles of vitamin D-binding protein during pregnancy: A
both clinical and theoretical challenge. Front Endocrinol (Lausanne). 2018;9:259.

https://doi.org/10.3389/fendo0.2018.00259

Ganguly A, Tamblyn JA, Finn-Sell S, Chan SY, Westwood M, Gupta J, Kilby MD, Gross SR, Hewison M. Vitamin D, the placenta
and early pregnancy: Effects on trophoblast function. J Endocrinol. 2018;236:R93-R103.

https://doi.org/10.1530/JOE-17-0491

Zhao J, Huang X, Xu B, Yan Y, Zhang Q, Li Y. Whether vitamin D was associated with clinical outcome after IVF/ICSI: A systematic
review and meta-analysis. Reprod Biol Endocrinol. 2018;16:13.

https://doi.org/10.1186/s12958-018-0331-6

Gongalves DR, Braga A, Braga J, Marinho A. Recurrent pregnancy loss and vitamin D: A review of the literature. Am J Reprod
Immunol. 2018;80(5):¢13022.

https://doi.org/10.1111/aji.13022

Mumford SL, Garbose RA, Kim K, Kissell K, Kuhr DL, Omosigho UR, Perkins NJ, Galai N, Silver RM, Sjaarda LA, Plowden

TC, Schisterman EF. Association of preconception serum 25-hydroxyvitamin D concentrations with livebirth and pregnancy loss: A
prospective cohort study. Lancet Diabete Endocrinol. 2018.

https://doi.org/10.1016/S2213-8587(18)30153-0

O’Callaghan KM, Kiely M. Systematic review of vitamin D and hypertensive disorders of pregnancy. Nutrients. 2018;10:E294.
https://doi.org/10.3390/nu10030294

Van der Pligt P, Willcox J, Szymlek-Gay EA, Murray E, Worsley A, Daly RM. Associations of maternal vitamin D deficiency with
pregnancy and neonatal complications in developing countries: A systematic review. Nutrients. 2018;10:E640.
https://doi.org/10.3390/nu10050640



https://doi.org/10.1210/jc.2010-2704
https://doi.org/10.2903/j.efsa.2016.4547
https://doi.org/10.1159/000337547
https://doi.org/10.1007/s00198-012-2231-3
https://doi.org/10.1001/jama.2018.3932
https://doi.org/10.1371/journal.pone.0170791
https://doi.org/10.1371/journal.pone.018051
https://doi.org/10.1016/S2213-8587(17)30357-1
https://doi.org/10.1016/S2213-2600(17)30306-5
https://doi.org/10.1136/bmj.j5237
https://doi.org/10.1001/jamapediatrics.2018.0302
https://doi.org/10.1002/14651858.CD008873.pub3
https://doi.org/10.1016/j.jsbmb.2016.02.008
https://doi.org/10.1016/j.jada.2011.01.004
https://doi.org/10.1016/j.jsbmb.2018.03.005
https://doi.org/10.3389/fendo.2018.00259
https://doi.org/10.1530/JOE-17-0491
https://doi.org/10.1186/s12958-018-0331-6
https://doi.org/10.1111/aji.13022
https://doi.org/10.1016/S2213-8587(18)30153-0
https://doi.org/10.3390/nu10030294
https://doi.org/10.3390/nu10050640

Literature Reviews
O630pel tumepamypbl

Reproductive Medicine (Central Asia) 2025, no. 1
Penpooykmuenas meouyuna (Llenmpanvnas Asus) 2025, Nel

HNndopmanus 06 aBTopax:

AbmexenoBa A.T. — axymep-runekornor, MexayHaponusiii Kimmamaecknit Lientp Penponykronornu « PERSONAy; PhD kangunar,
Kazaxckuit Hanmonansuerid Meaunuackuit Yausepcutet uM. C.J1. Acdenausaposa, Anmarsl, Kazaxcran, ten. 87078305002,
e-mail: abshekenova@gmail.com, ORCID: https://orcid.org/0000-0002-3138-6650

Ppiouna A.H. — akymep-runekonor, Mexnynaponusiii Knmuanaeckuit Lentp Penpoaykronorun «PERSONAY; PhD xanaunar, Kasaxckuit
Harmonanbueiii Menununackuit Yausepcutet um. C.J[. Achenausposa, Anmarsl, Kasaxcran, ten. 87772636715, e-mail: oedema@mail.ru,
ORCID: https://orcid.org/0000-0002-9368-66837

Kapu6aesa LK. — xkana. mez. Hayk, Kazaxckuii Harmonansseiit Meaunuackuii YausepcureT uM. C.J1. Achenausposa;
aKyLIep-THHEKOJIOT BEICIIeH Kareropun, MexxayHaponusiit Knmuandeckuii Llentp Penponykronoruun «KPERSONAy, Anvarer, Kasaxcras,
tein. 87017550675, e-mail: sh.karibaeva@gmail.com, ORCID: https://orcid.org/0000-0001-5691-8652

BkJaa aBTOpoOB:

Pa3paboTka KoHIenuuu, AIMHHHCTPATHBHOE PYKOBOACTBO HCCJIEI0BATEILCKIM NMpoeKkToM, Hanncanue YepHoOBHKA PyKONHUCH,
Hanucanue pykonucu — perieH3upoBanue u peaxkrupopanue — Kapubaesa 111.K., Abmekenosa A.T.

IIpoBenenne uccaenopanusi — Adbmekenona A.T., Peiouna A.H.

Banupanus pe3yasTatoB — AGmexenosa A.T.

®unancupoBanue: CraTbs HalMCaHa IPH MOAACPKKE KOMIaHUK Solgar.
Kondaukt untepecoB: ABTOpPHI 3asIBJISAIOT 00 OTCYTCTBHU KOH(IMKTA HHTEPECOB.
ITpo3pauHoCcTh HccaeN0BaAHM: ABTOPBI HECYT MOJHYIO OTBETCTBEHHOCTH 3a COJIEPIKAHHUE AAHHOI CTaThH.

Information about the authors:

A.T. Abshekenova — obstetrician-gynecologist, PERSONA International Clinical Center of Reproductology; PhD candidate, Kazakh
National Medical University named after S.D. Asfendiyarov, Almaty, Kazakhstan, tel. +77078305002, e-mail: abshekenova@gmail.com,
ORCID: https://orcid.org/0000-0002-3138-6650

A.N. Rybina — obstetrician-gynecologist, PERSONA International Clinical Center of Reproductology; PhD candidate, Kazakh National
Medical University named after S.D. Asfendiyarov, Almaty, Kazakhstan, tel. +77772636715, e-mail: oedema@mail.ru,
ORCID: https://orcid.org/0000-0002-9368-66837

Sh.K. Karibaeva — PhD, Asfendiyarov Kazakh National Medical University; obstetrician-gynecologist of the highest category, PERSONA
International Clinical Center of Reproductology, Almaty, Kazakhstan, tel. +77017550675, e-mail: sh.karibaeva@gmail.com,
ORCID: https://orcid.org/0000-0001-5691-8652

Information about the Authors:

Conceptualization, Project Administration, Writing — Original Draft Preparation, Writing — Review & Editing — Sh.K. Karibaeva,
A.T. Abshekenova

Investigation — A.T. Abshekenova, A.N. Rybina

Validation — A.T. Abshekenova

Funding: This article was written with the support of Solgar.
Conflict of interest: The authors declare no conflict of interest.
Research transparency: The authors bear full responsibility for the content of this article.




Reproductive Medicine (Central Asia) 2025, no. 1
Penpooykmuenas meouyuna (Llenmpanvnas Asus) 2025, Nel

Literature Reviews
Ob30pul tUMepamypbl

UDC: 618.3-06:618.616.-009 https://doi.org/10.37800/RM.1.2025.430

Prognostic biomarkers of eclampsia: A meta-analysis

M.M. Mugazov', D.E. Omertayeva’, D.V. Vasiliyev’, N.N. Vasiliyeva’,
L.A. Khoroshavtseva’, A.K. Romashkova’

'Karaganda Medical University, Karaganda, the Republic of Kazakhstan

ABSTRACT

Relevance: Eclampsia is a life-threatening pregnancy complication characterized by seizures and loss of consciousness on the background
of preeclampsia. The WHO estimates that 10-15% of maternal mortality is associated with hypertensive disorders, including eclampsia.
The study aimed to comprehensively analyze key biomarkers for predicting eclampsia based on high-quality studies from the last 10 years.
Materials and Methods: he study included 40 research papers from the PubMed, Scopus, and Cochrane Library databases focusing on
biomarkers such as sFlt-1/PIGF, cell-free DNA (cfDNA), and genetic markers of inflammation. Data analysis was performed using the
PRISMA method, with odds ratios (OR) and 95% confidence intervals (CI) calculations.

Results: The sFlt-1/PIGF ratio was the most accurate predictor of eclampsia (OR = 7.5; 95% CI: 5.6-9.9; p < 0.001). Levels of cfDNA
(OR =6.3;95% CI: 4.7-8.4; p < 0.001) and polymorphisms of the IL-10 and TNF-a genes (OR =3.9; 95% CI: 2.8-5.4; p < 0.001) were also
significant.

Conclusion: The combined use of sFlt-1/PIGF, cfDNA, and genetic tests enhances the accuracy of eclampsia prediction and presents
significant clinical potential.

Keywords: eclampsia, preeclampsia, pregnancy, biomarker, prediction.
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IIpornocTu4yeckue OMOMapKepbl IKIAMIICHHM: META-aHAJIN3

M.M. Myzazoe’, /I.E. Omepmaesa’, /I.B. Bacunves’, H.H. Bacunvesa’,
JI.A. Xopowasuyeea’, A.K. Pomawkosa’

Kapazanounckuti meouyunckuti ynusepcumem, Kapazanoa, Pecnyonuxa Kazaxcman

AHHOTANUA

AKTYaJIbHOCTB: DKJIaMIICHs NIPEJICTABISIET cO00i )KN3HEYrpoXKaroliee 0CIOKHEHHEe OepeMEeHHOCTH, COPOBOXKIAIOIIEECs CyIOpOraMu 1
norepeit cosHanus, Ha (oHe npesknamncun. BO3 onennsaer, uto 10-15% MaTepHUHCKOH CMEPTHOCTH CBS3aHO C TMIIEPTEH3UBHBIMH pac-
CTpOIicTBaMHU, BKIIIOUAsI IKIAMIICHIO.

Leapb uccienoBaHus — u3ydeHne OHOMapKepoB, 0OIANAIONINX BEICOKOH MPOTHOCTHYECKOH 3HAYMMOCTBIO IS BEISBICHHUS KEHIIWH C PH-
CKOM pa3BUTHS 3KIAMIICUH.

Marepuansl 1 MeToabl: B ananu3 BritodeHo 40 myOnukanuii 3a mociennue 10 ner u3 6a3 qanubix PubMed, Scopus u Cochrane Library,
oxaarsiBaronnx 6rnomapkeps! sFlt-1/P1GF, Buexnerounyro JHK (Bxk/ITHK) u reneTnueckie Mapkepsl BocaieHus. AHAJIN3 UCTOYHHKOB IPO-
Bomuiicst MetonoM PRISMA ¢ pacuerom otHomenus mancoB (OLI) u 95% noeepurensHpix nHTepBAOB ().

Pesyabrarer: Coornomenne sFlt-1/PIGF oxazanocs nanbonee TounsM mpenukropoM sxtammcuu (OII=7,5; 95% JU: 5,6-9,9; p<0,001).
Yporau BkIHK (OLL=6,3; 95% [AU: 4,7-8,4; p<0,001) u nomumopdusmsr reroB IL-10 u TNF-a (OLI=3,9; 95% AU: 2,8-5,4; p<0,001)
TaKOKe MOKa3aJIu 3HAYUMOCTb.

3akaouenne: KomOunnpoBannoe ucrnonb3oBanue 6rnomapkepoB sFlt-1/PIGF, Bk/I[HK 1 reHeTnueckux TECTOB MOBBIMIAET TOYHOCTD MPO-
THO3MPOBAHUS SKJIAMIICHH, YTO UMEET 3HAUYUTENIbHbIE KIIMHNYECKHE NTEePCIIEKTHBEI.

KiioueBble cj10Ba: sxramncus, NPEesKNaAMNCUAL, 6€p€.M€HHOCmb, 6u0MapKep, npocHo3uposarue.

Jns uuTupoBanusi: MyrazoB M.M., Omepraesa /J[.E., Bacunses [I.B. u ap. IIporHoctrdeckue OnomMapkepsl SKIaMIICHH: METa-aHaIH3.
Penpooyxkmuenas meouyuna (Llenmpanvnas Asus). 2025;1:34-40.
https://doi.org/10.37800/RM.1.2025.430
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IKJIAMIICUAHBIH 00/IKAMIBIK OMOMapKepJIepi: MeTa-aHAJIN3

M.M. Myza3zoe’, /I.E. Omepmaceea’, /I.B. Bacunves’, H.H. Bacunvesa’,
JI.A. Xopowasyesa', A.K. Pomawikosa’

'Kapazanowvl meouyuna ynusepcumemi, Kapazanovwl, Kasaxcman Pecnyonukacel

AHJATIIA

O3ekTiairi: DxamIcus — MpesKIaMIICHsl asiChIHAA KYPBICY XKSHE €CiHEeH TaHyMEH CHIATTajlaThlH eMipre KayinTi )KYKTLTK acKbIHYBI.
JIYHHEXXY31TIK JeHcayIbIK cakTay YHbIMBI (JIJ]¥) MomiMeTiHIIe, THIepTeH3UBTI OY3BUIBICTAp, COHBIH IIIIH/E SKIAMIICHS, aHAJIap ONIMIiHIH
10-15%-p1MeH OaiinaHbICTHIL.

3eprrey makcaTbl — Conrbl 10 sKbUIAAFBI KOFAPhI callaibl 3epTTeyJIepre CyiieHe OTBIPBII, IKIAMIICHIHBI OODKAayFa apHaJIFaH Herisri 6uo-
MapKepJepre >KaH->KaKThl Tajay >KYprisy.

Marepunannap men aaictepi: 3eprreyre PubMed, Scopus sxene Cochrane Library nepexkopnapsinan ansiaras 40 3eprrey kipai. Onap sFlt-
1/PIGF, xacymagan teic IHK (sxc/IHK) *oHe KaOBIHYIIBIH TeHETHKAIBIK MapKkepiiepin KaMTeiabl. depexrep PRISMA ogmiciMen TangaHsi,
mrarce KarbiHactapsl (1K) xxone 95% cenimainik nnrepsainapst (CH1) ecenteni.

Harmxenepi: sFlt-1/PIGF katbiHachl SKIaMIICUSHBIH €H o)1 0omkamMabIk kepcetkinn 6ommsl (LUK = 7,5; 95% CU: 5,6-9,9; p < 0,001).
KcJJHK nenreitnepi (LK = 6,3; 95% CU: 4,7-8,4; p < 0,001) xone IL-10 mern TNF-a rennepinig nomumopdmmaepi (LK = 3,9; 95% CU:
2,8-5,4; p <0,001) me MaHBI3IBI OOIBII MIBIKTHL.

Kopsoitbinast: sFlt-1/PIGF, sxc/THK sxoHe reHeTHKaJbIK TeCTTep i OipikTipin KoJJaHy SKIAMIICHUSHBI OOJDKay AQNAICIH apTThIpamsl, Oy

KIIMHUKAJIBIK TYPFbIAa YJIKEH QJICYCTKE HC.

Tyiiinai ce3nep: sxnamncus, npesxiamncus, HCYKminix, ouomapkep, 601xcay.

Introduction: Eclampsia is one of the most serious
and dangerous complications of pregnancy, which is
accompanied by seizures and loss of consciousness in women
with preeclampsia. This condition, according to the World
Health Organization (WHO), is the leading cause of maternal
mortality, especially in low- and middle-income countries
where access to high-quality perinatal care is limited [1].
Hypertensive disorders of pregnancy, including preeclampsia
and eclampsia, account for up to 15% of causes of maternal
mortality worldwide. In developed countries, despite more
widespread diagnostic and treatment options, eclampsia
remains an important clinical problem, especially among
women with late-diagnosed complications or lack of adequate
monitoring during pregnancy [2]. Eclampsia is the final stage
of preeclampsia, in which seizures and loss of consciousness
occur against the background of significant systemic
changes, including generalized endothelial dysfunction,
microcirculatory impairment, and severe hypertension.

In some cases, eclampsia may develop without obvious
clinical signs of preeclampsia, which significantly complicates
diagnosis and early intervention [3]. This condition is
associated with a high risk of complications for the mother
and fetus, including intracranial hemorrhage, cerebral edema,
multiple organ failure in the mother, as well as intrauterine
growth retardation, and fetal hypoxia. Current approaches to
diagnosing eclampsia are based on clinical assessment and
analysis of basic laboratory parameters, such as urine protein
levels and blood pressure. However, these methods are
often insufficient for early prediction, especially in atypical
preeclampsia or eclampsia cases. In recent decades, there has
been growing interest in studying molecular and biochemical
markers that can help predict eclampsia long before the onset
of clinical symptoms [4]. Biomarkers such as angiogenesis
factors, cell-free DNA (cfDNA), and inflammatory genetic

markers (IL-10, TNF-a) are particularly interesting to the
scientific community. These molecules are associated with key
pathophysiological mechanisms in developing preeclampsia
and eclampsia, including endothelial dysfunction, systemic
inflammation, impaired angiogenesis, and placental invasion
[5]. The ratio of soluble vascular endothelial growth factor
receptor-1 (sFlt-1) to placental growth factor (PIGF) has been
proposed as one of the most promising markers for predicting
eclampsia. High sFlt-1 and decreased PIGF levels indicate an
imbalance of angiogenesis, an important component of the
pathogenesis of eclampsia. cfDNA released from apoptotic
placental cells reflects the degree of placental dysfunction
and correlates with the severity of hypertensive disorders [6].
Despite the encouraging results of biomarker studies, their
implementation in clinical practice remains limited. The
main problems include variability of study results, lack of
unified cut-off values for data interpretation, and insufficient
understanding of the influence of ethnic, geographic, and
socioeconomic factors. In addition, most available tests
focus on the late stages of preeclampsia, which reduces their
effectiveness as early predictors of eclampsia [7]. In this
context, a meta-analysis of existing data becomes necessary
for systematizing knowledge, assessing the evidence base,
and developing recommendations for clinical practice.
Conducting a systematic review and meta-analysis allows us
to summarize the results of different studies, identify the most
informative markers, and propose unified approaches to their
use.

The study aimed to investigate biomarkers with high
prognostic value for identifying women at risk of developing
eclampsia. Particular attention is paid to angiogenesis markers
(sFlt-1/PIGF), cfDNA, and genetic predictors.

Materials and methods: The study was performed as a
meta-analysis using the PRISMA (Preferred Reporting Items
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for Systematic Reviews and Meta-Analyses) methodology.
The analysis included randomized controlled trials (RCTs),
cohort studies, and high-level evidence systematic reviews
published over the past 10 years.

Research question formulation in PICO format:
Population: pregnant women with preeclampsia or eclampsia,
Intervention: biomarker measurement, Comparison: no
predictive testing or use of other markers, Outcome: accuracy
in predicting eclampsia.

Table 1 — Criteria for inclusion and exclusion of sources

Raw data: PubMed, Scopus, Cochrane Library. Period:
2014-2024. Keywords used: "eclampsia biomarkers,"
"predictive biomarkers for eclampsia,” "angiogenic
factors," "circulating DNA in preeclampsia," "genetic
markers in pregnancy." Source selection: Titles and
abstracts were screened first, followed by a detailed analysis
of the full text of publications to assess compliance with
the inclusion criteria. Inclusion and exclusion criteria are
listed in Table 1.

Inclusion criteria

Exclusion criteria

Randomized controlled studies, systematic reviews,
cohort studies

Descriptive studies, case reports

Women with preeclampsia and/or eclampsia

Studies involving fewer than 50 participants

Biomarker assessment: sFlt-1/PIGF, cell-free DNA,

Lack of biomarker data

genetic markers

Lack of biomarker data

Data suitable for calculating OR and 95% CI

Animal or in vitro studies

Publications in English or Russian

Unpublished data, conference posters

For each study included in the analysis, the following
information was collected: baseline characteristics (authors,
year of publication, geographic location), population data
(number of participants, age, gestational age), types of
biomarkers (angiogenic factors (sFlt-1/PIGF), cfDNA, genetic
markers (IL-10, TNF-a)) [8-10]. Main outcomes: odds ratio

Table 2 — Quality assessment of studies included in the analysis

(OR), sensitivity, specificity. The modified Cochrane Risk
of Bias (RoB2) scale for RCTs and the Newecastle-Ottawa
Scale for observational studies were used to assess the risk
of systematic error. In the case of systematic reviews, the
AMSTAR-2 scale was used. The quality assessment of the
included studies is presented in Table 2.

Type of study Quantity Average quality score
RCT 15 8.5 out of 10
Cohort studies 20 7.8 out of 10
Systematic reviews 5 9.1 out of 11

Software: Statistical analysis was performed using
RevMan 5.4 (Cochrane, UK) and Stata 15 (Stata Corp,
USA) software. Primary outcomes: OR and 95% confidence
intervals (CI), sensitivity and specificity, p < 0.05 was
considered statistically significant. Analysis model: The
fixed effects model was used for low heterogeneity (I
< 50%), and the random effects model was used for high

heterogeneity (I> > 50%). Heterogeneity assessment:
heterogeneity was analyzed using Cochran's Q test and 12
statistics. Missing data: studies with missing data (<10%)
were excluded. Duplicate data: duplicate studies were found,
and preference was given to more complete publications.
The PRISMA diagram illustrates the study selection process
(Figure 1).

Identified in databases

Excluded by titles and abstracts

Full texts checked for compliance with inclusion criteria

Excluded after complete check

Included in meta-analysis

1000

2000 3000

Number of publications

Figure 1 — PRISMA diagram
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Ethical aspects: This study is based on data from
previously published works. Therefore, approval from ethical
committees was not required. All data are anonymized and
used following the principles of the Declaration of Helsinki.

Results: The literature review identified 3500 publications,
of which 500 articles underwent full-text screening for
inclusion criteria. After excluding 460 articles that did not
meet the inclusion criteria, 40 studies were included in the
meta-analysis. The total sample size was 12,500 women,
which allowed for high statistical power of the analysis.
Key study characteristics: mean sample size per study: 312
women (range: 50—-1200 participants); geography: 20 studies
were conducted in Europe, 10 in North America, 6 in Asia,
and 4 in Africa; key biomarkers studied: sFlt-1/PIGF ratio,
cfDNA, genetic markers (IL-10, TNF-a); diagnostic criteria
for eclampsia: all studies used standard clinical criteria,
including the presence of seizures and hypertension in
pregnant women [1113].

The sFlt-1/PIGF ratio was the most accurate predictor
of eclampsia, with an overall OR=7.5 (95% CI: 5.6-9.9;
p<0.001). The highest prognostic accuracy was observed
at 20-24 weeks of pregnancy. A total of 25 studies (n=8500
women) were included in the analysis for this biomarker.
The mean sFIt-1/PIGF ratio in women with eclampsia was
135 (range 120-160), while in women without eclampsia, it

Literature Reviews
Iz O630pel tumepamypbl

was 35 (range 20-50). Sensitivity: 89%; specificity: 82% [14,
15]. These results are consistent with the data of Duhig et
al. (2019) that the sFIt-1/PIGF ratio predicts eclampsia 2—4
weeks before the onset of clinical symptoms [16].

cfDNA showed a high association with the development of
eclampsia, especially in the third trimester. The overall OR was
6.3 (95% CI: 4.7-8.4; p<0.001). A total of 10 studies (n=2500
women) were included in the analysis for this biomarker.
The median cfDNA level in women with eclampsia was 750
ng/mL (range 600-1000), while in healthy pregnant women
it was 300 ng/mL (range 200-400) [17]. Sensitivity: 85%;
specificity: 78% [18]. Comparison with other studies: Bartsch
et al. (2016) noted that high cfDNA levels are associated with
endothelial dysfunction, which confirms our results [19, 20].
In their study, cfDNA also correlated with the severity of
preeclampsia.

Polymorphisms of the IL-10 and TNF-o genes were
also associated with an increased risk of eclampsia. The
overall OR was 3.9 (95% CI: 2.8-5.4; p < 0.001). A total
of 5 studies (n=1500 women) were included in the analysis
for this biomarker. Genetic predisposition was detected
in 25% of cases [21]. Sensitivity: 65%; specificity: 70%
[22]. Confirmation by other studies: von Dadelszen et al.
(2016) confirmed that IL-10 and TNF-a polymorphisms are
associated with inflammation and impaired angiogenesis in

Table 3 — Comparison of the prognostic value of biomarkers for predicting eclampsia

Biomarkers Odds ratio Sensitivity Specificity
sFlt-1/PIGF 7.5 89% 82%
Extracellular DNA 6.3 85% 78%
Genetic markers 3.9 65% 70%

women with eclampsia [23]. Table 3 compares the prognostic
value of the biomarkers under consideration.

sF1t-1/PIGF is the most accurate biomarker for predicting
eclampsia as it demonstrates high sensitivity (89%) and
specificity (82%) with the highest OR (7.5). ¢cfDNA ranks
second with slightly lower sensitivity and specificity (85%
and 78%, respectively) and OR of 6.3, making this marker
useful for prediction. Genetic markers show lower sensitivity
and specificity (65% and 70%, respectively) and an OR of
3.9, which limits their use for predicting eclampsia in clinical
practice. However, they may be useful for assessing hereditary
risk. Table 3 highlights the importance of using biomarkers in
combination to improve the accuracy of eclampsia prediction.
It allows clinicians to select the most informative markers
based on the availability of methods and the clinical situation.
For example, sFlt-1/PIGF may be useful for monitoring in
hospital settings and cfDNA in more specialized studies.
Genetic markers may complement the overall risk picture in
the presence of a familial predisposition [24].

The meta-analysis results demonstrate that the most
informative biomarker for predicting eclampsia is the sFlt-
1/PIGF ratio. cfDNA also shows high prognostic value,
especially when assessing the severity of endothelial
dysfunction. Genetic markers are important in determining
hereditary risk but have limited clinical applicability due
to low sensitivity. These results highlight the need for a
multifactorial approach to predicting eclampsia.

Discussion: The analysis was based on high-level
evidence publications, ensuring the conclusions' reliability
and validity. Our study showed that the sFIt-1/PIGF ratio,
c¢fDNA, and genetic markers (IL-10, TNF-a) are significant
biomarkers for predicting eclampsia. The sFlt-1/PIGF
ratio demonstrated the highest prognostic value, which is
confirmed by a high OR value (7.5), high sensitivity (89%),
and specificity (82%). These data are consistent with K.

Webster et al. (2016) results, where sFlt-1/PIGF was named
the main prognostic tool for the early diagnosis of eclampsia
[25]. According to numerous studies, the sFlIt-1/PIGF ratio
is the main marker of angiogenesis imbalance, which makes
it a key link in the pathogenesis of eclampsia [26-28]. High
levels of the antiangiogenic factor sFlt-1 and reduced levels
of the proangiogenic factor PIGF indicate impaired vascular
regulation, which may precede the clinical symptoms of
eclampsia by several weeks [29]. This is supported by the
data of Reddy et al. (2021), who was the first to describe the
association between sFlt-1/PIGF and endothelial dysfunction
in pregnant women [30]. Our analysis showed that using the
sFIt-1/PIGF ratio allows us to identify eclampsia risk groups
as early as 20-24 weeks of pregnancy, which is consistent
with the data of S. Banala et al. (2020) [31]. However, it
should be borne in mind that the accuracy of this marker may
vary depending on individual patient characteristics, such
as age, BMI, and the presence of comorbidities. cfDNA is a
biomarker that reflects cellular apoptosis and necrosis, which
are especially characteristic of placental function disorders.
The level of ¢fDNA in the blood of pregnant women with
eclampsia is significantly higher than in healthy women,
which correlates with the severity of endothelial dysfunction
[32]. GJ Hofmeyr et al. (2017) reported that high levels of
cfDNA are associated with severe preeclampsia, confirming
our meta-analysis's results [33]. It is important to note that
cfDNA has slightly lower specificity (78%) than sFlt-1/
PIGF, possibly due to other conditions accompanied by
cellular apoptosis (e.g., chronic inflammatory processes).
However, the high sensitivity of cfDNA (85%) makes this
marker a valuable tool for early detection of eclampsia
risk. Polymorphisms of the IL-10 and TNF-a genes are
associated with inflammatory processes that play a key role
in the pathogenesis of eclampsia. These genes regulate the
immune response and angiogenesis, making them important
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risk predictors in women with a positive family history [34].
MW Meazaw et al. (2020) confirmed that specific genetic
variations increase the likelihood of developing eclampsia,
but their prognostic value is lower compared to biochemical
markers [35]. According to our analysis, genetic markers have
low sensitivity (65%) and specificity (70%), which limits
their use in clinical practice. However, they may be useful
as an adjunct to the main markers, especially in women with
a hereditary predisposition to hypertensive complications
of pregnancy. The combined use of sFlt-1/PIGF and cfDNA
provides higher prognostic accuracy than each marker.
This is supported by the results of multicomponent studies,
where the combination of biomarkers improved sensitivity
to 92% and specificity to 85% [36]. Genetic markers can
serve as an adjunct to clarify long-term risk, but their use
as an independent diagnostic tool is unjustified. Despite
the high prognostic value of the studied biomarkers, their
implementation in clinical practice faces several limitations:
standardization of cut-off values, Different studies used
different measurement methods and cut-off values, which
complicates the interpretation of the results [37]. Ethnic
differences: genetic and biochemical parameters may vary
depending on ethnicity, which requires further research to
account for population differences [38]. Affordability: sFlt-1/
PIGF and cfDNA tests remain expensive, which limits their
use in low-income countries.

Conclusion: The meta-analysis results confirm the
importance of biomarkers such as the sFlt-1/PIGF ratio,
cfDNA, and genetic markers (IL-10, TNF-a) in predicting
eclampsia. The most accurate and informative predictor is the
sFIt-1/PIGF ratio, whose close relationship with angiogenesis
and vascular function allows it to be used for early detection of
the risk of eclampsia, starting from 20-24 weeks of pregnancy.
cfDNA, a marker of placental dysfunction, demonstrates

high prognostic value, especially in combination with other
biomarkers [39]. Genetic markers such as IL-10 and TNF-a
polymorphisms have limited application but are useful for
assessing long-term risk, especially in women with a family
history of eclampsia.

The use of a combination of sFlt-1/PIGF and cfDNA helps
identify the risk group for eclampsia early in pregnancy,
allowing for timely medical intervention and reducing
the incidence of severe complications, including maternal
mortality and fetal hypoxia. Early diagnosis and personalized
surveillance protocols, including regular monitoring and
additional examinations, can improve the prognosis for
women at high risk of eclampsia [40].

However, there are limitations, such as differences in
biomarker cut-off values, platform-dependent cut-off values,
and the need to adapt methods for different ethnic groups.
Current tests require expensive equipment, limiting their
use in low-income countries. These issues can be addressed
by standardizing cut-off values for eclampsia biomarkers,
developing affordable diagnostic tests, and conducting
multicenter studies.

Integrating eclampsia biomarkers into clinical practice
requires a multidisciplinary approach that brings together
researchers, clinicians, and healthcare providers to reduce
complication rates, improve pregnancy outcomes, and
enhance the efficiency of healthcare facilities.
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buoxumuyeckne Mapkepbl B IPOrHO3UPOBAHUHU HE0JIArONPUATHBIX HCXO010B
O0epeMEeHHOCTH M IUIAlEHTAPHOM JucyHKIUN: 0030p JIUTEPaATyPHI

K.III. Maxambéemosa’, 3.B. Komnuuenko?, E.K. Kamvuumanckuii’, O.A. Ilonamapesa’,
K. T. Amupoexoea’, HM. Ouwaxmueea’

'HAO «Meouyunckuil ynugsepcumem Kapaecanowiy, Kapazanoa, Pecnyonuxa Kazaxcman,
2Uncmumym nepunamono2uu u neouampuu Hayuonanonozo meouyuncko2o ucciedosamensckoeo yeHmpa
umenu B.A. Anmazoea, Cankm-Ilemepbype, Poccutickas @edepayus

AHHOTADIUA

AkTyanbHocTh: HebGnaronpusTHble HCXObI 6€pEMEHHOCTH, BKIFOYAs IPEIKIAMIICHIO, T€CTAMOHHYIO TUIIEPTEH3HIO, 33A€PXKKY pPOCTa IJI0-
na (3PII) u npyrue mianeHTapHO-OIIOCPEIOBAHHEIE OCJIOKHEHHS, OCTAFOTCS ONHOHM M3 BEAYIIMX IPHYMH MaTepPUHCKON M NepHHATaIbHON
CMEpTHOCTH.

B NOCJIEAHUE TOABI aKTUBHO U3YYacTCs POJIb 6PIOXI/IMI/I'~leCKI/lX MapKepoOB KaK HUHCTPYMEHTOB [JIs1 PaHHETO BBISBIICHUA MaToJIOT Ui 6epeMeH—
HoctH. OnHAKO, HECMOTPS Ha OOJIBIIOE KOJTMIECTBO MCCISOBAHNUM, HCIOIB30BaHUE OMOXMMHUIECKUX MapKepoB B KIIMHUYECKON IPAKTHKE
0CTaeTCs OrPaHUIECHHBIM U3-32 HEJJOCTATOYHON CTaHIapTU3aLUH, TeTEPOTeHHOCTH JaHHBIX M BapHaOENbHOCTH IPOrHOCTHYECKOI TOUHOCTH.
Leas uccaenoBanust — N3y4eHNe 3HAUMMOCTH PA3IHMIHBIX OMOXMMHYECKUX MapKepOB ISl IPOTHO3MPOBAHUS HEOIAronpHUATHEIX HCXOI0B
OEepeMEHHOCTH U IUTALICHTAPHOU AUCHYHKIHH.

Marepuansl 1 MeTonbl: [y MpoBeACHHs TUTEpaTypHOro 0630pa OBbUTH MPOaHAIM3UPOBAHbI OMTYOIMKOBAHHbBIC HAyYHBIC HCCIICTIOBAHUS
Ha aHDIUHCKOM M PYCCKOM SI3BIKaX, MOCBSIIEHHBIE OMOXMMHUYECKHM MapKepaM, MPUMEHSIEMBIM JUIS IPOTHO3UPOBAHUS HEOIarOMpHsITHBIX
HCXOI0B OEPEMEHHOCTH U HapymeHnH GyHKIun maneHTsl. [louck nureparypsl ocymmecTsisuics B 6azax naHubix Web of Science, PubMed,
Cochrane Library, Scopus, a Takke aHaJIH3UPOBAIUCH HCTOYHUKY OTEYECTBEHHOM JIMTeparypel 3a nepruoy ¢ 2014 o 2024 rr.

Pe3yabrarsl: HccienoBanne OMOXMMHYIECKIX MapKEPOB MO3BOJISCT BRISBIATH INIALCHTAPHYIO JUC(HYHKIUIO U IIPOTHO3UPOBAThH OCIIOKHE-
HUsL OEpEeMEHHOCTH, TaKUe KaK MPe’KJIaMIICus, recTallMoHHas runeprensus u 3PI1.

HawnGonburyro xmHIYecKyto 3Ha9uMOocTh MMetoT PAPP-A u PIGF, cHibkeHMe KOTOPBIX B IIEPBOM TPUMECTpPE CBSI3aHO C BHICOKHM PHCKOM
mianenTapueix Hapymennil. CoorHomenue sFlt-1/PIGF nemoHCTpupyeT BEICOKYIO HIPOTHOCTHYECKYIO IICHHOCTh MPH MPEIKIaMIICHH, 0CO-
OEHHO B COYETaHUH C JIOMIUIEPOMETPUEH MaTOYHBIX apTEPHH.

Bocnanurensable MapKephl MOTYT OTPaXKaTh YHIOTENHATIBHYIO AUCOYHKIHIO, HO X KINHUYECKOE IIPUMEHEHIE OTPaHNIeHO BBICOKOH Ba-
pHrabenbHOCThIO 3HaYeHHH. OCHOBHBIMHU BBI30BaMH OCTAIOTCSI CTAHAAPTH3ALMs TOPOTOBBIX 3HAUCHUI OMOMapKepOB M YHUBEPCATIM3ALMS UX
HCTIONB30BAHMSI.

3aximouenue: [IporHosupoBaHre HEONMAronpUATHBIX HCXOI0B OEPEMEHHOCTH U IUIALICHTAPHOW TUC(YHKIUH OCTAETCS CIIOXKHOM 3amaucit
13-33 OTCYTCTBHUS CTaHAAPTH3UPOBAHHBIX OPOTOBIX 3HAYESHUH 1 TeTePOreHHOCTH (hakTopoB pricka. KoOMOMHMPOBaHHEIN ITOAXO0, BKJIIOYA-
IOMINH aHTHOT€HHBIE M BOCIATNTEIbHBIE MAPKEPHL, YIydIIaeT TOYHOCT TPOTHO3UPOBAHMS MTPEIKIAMIICHTL.

ﬂaHHblf/i O630p NPEAOCTABIIACT aKTyaJIbHbIE JaHHBIC O OMOXMMUYECKUX Mapkepax, CHOCO6CTByﬂ ONITUMHU3AINH BEACHUS MAITUCHTOK C BBICO-
KHAM PHCKOM IUTAIIeHTapHON JUC(HYHKIUH.

KiroueBble ¢JI0Ba: Ouoxumuieckue mMapkepul, Hebiazonpusmiuble UCxoobl OepemMeHHOCIU, NAayenmaphas OUCQYHKYUA, NPeIKIAMNCUSL,
3a0epaicka pocma naooa (3PI1), manosecnwiil 015 2ecmayuonnozo eo3pacma nioo (MI'B).

s nutuposBanus: Maxambetona K.111., Komnmuenko 3.B., Kampimanckuit E.K. u np. buoxumuueckue Mmapkeps! B IpOrHO3UPO-
BaHMH HEOJArONPUATHBIX HCXOI0B OEPEMEHHOCTH U IUTAIIEHTApHOH TUCQYHKIMA: 0030p JIUTEPATypHl. PenpoOoykmugnas meouyuna
(Lenmpanvuas Azus). 2025;1:41-48.
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Biochemical markers in predicting adverse pregnancy outcomes
and placental dysfunction: A literature review

K.Sh. Makhambetova’, E.V. Komlichenko’, E.K. Kamyshanskiy’, O.A. Ponamareva’,
Zh.T. Amirbekova’, N.M. Oshakhtieva’

Karaganda Medical University, Karaganda, the Republic of Kazakhstan,
?Institute of Perinatology and Pediatrics of the Almazov National Medical Research Center, St. Petersburg, Russia

ABSTRACT

Relevance: Adverse pregnancy outcomes, including preeclampsia, gestational hypertension, fetal growth restriction (FGR), and other
placental-mediated complications, remain one of the leading causes of maternal and perinatal mortality.

In recent years, the role of biochemical markers as tools for the early detection of pregnancy pathologies has been actively studied. However,
despite many studies, the use of biochemical markers in clinical practice remains limited due to insufficient standardization, heterogeneity of
data, and variability in predictive accuracy.

The study aimed to study the significance of various biochemical markers for predicting adverse pregnancy outcomes and placental
dysfunction.

Materials and Methods: To conduct a literature review, published scientific studies in English and Russian on biochemical markers used to
predict adverse pregnancy outcomes and placental dysfunction were analyzed. The literature search was carried out in the Web of Science,
PubMed, Cochrane Library, and Scopus databases, and sources of domestic literature for the period from 2014 to 2024 were analyzed.

© Maxamberosa K.I1I., Komnuuenko 3.B., Kampimanckuii E.K., [Tonamapesa O.A., U3narens — TOO «Kaz Med Printy. JlaHas cTaThs pacnpocTpaHseTcs
Awmmp6exosa XK.T., Ouraxruesa H.M., 2025 Ha yCcIoBHsX OTKpbIToro goctyna nop auuensueii CC BY-NC-ND 4.0.
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Results: The study of biochemical markers allows us to identify placental dysfunction and predict pregnancy complications, such as
preeclampsia, gestational hypertension, and FGR.

PAPP-A and PIGF are of greatest clinical importance, the decrease of which in the first trimester is associated with a high risk of placental
disorders. The sFlt-1/PIGF ratio demonstrates high prognostic value in preeclampsia, especially when combined with uterine artery Doppler.
Inflammatory markers can reflect endothelial dysfunction, but their clinical use is limited by high variability in values. The main challenges
remain the standardization of biomarker thresholds and the universalization of their use.

Conclusion: Prediction of adverse pregnancy outcomes and placental dysfunction remains challenging due to the lack of standardized cutoff
values and heterogeneity of risk factors. A combined approach including angiogenic and inflammatory markers improves the accuracy of
preeclampsia prediction.

This review provides up-to-date data on biochemical markers to help optimize the management of patients at high risk of placental dysfunction.

Keywords: biochemical markers, adverse pregnancy outcomes, placental dysfunction, preeclampsia, fetal growth restriction, small for
gestational age fetus.

How to cite: Makhambetova KSh, Komlichenko EV, Kamyshansky EK. et al. Biochemical markers in predicting adverse pregnancy
outcomes and placental dysfunction: A literature review. Reproductive Medicine (Central Asia). 2025;1:41-48. Russian.
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AKYKTINIKTIH KOJTAaHMAaH HITHKEJIEPIH KIHE IVIANEHTAJIBIK JUCPYHKIUAHBI
OoJKayIarbl OMOXMMHUAJIBIK MapKepJiep: dae0ueTKe Moy

K.III. Maxambemosa’, 3.B. Komauuenko?, E.K. Kamvuumanckuii’, O.A. Ilonamapesa’,
K. T. Amupobexosa’, H M. Owaxmueea’

‘«Kapaeanowl kanacvinvly meouyunanvik ynueepcumemiy KEAK, Kapazanow, Kazaxcman Pecnybnuxacei,
2Anmazoe amvindagel ¥immolk MEOUYUHALBIK SbLILLMU OPMALbI2blHbLY Tlepunamono2ust scane neduampus UHCHUNLYmol,
Canxm-Ilemep6ype, Peceii @edepayusacoi

AHJIATIA

O3exTidiri: JKyKTiUTIKTIH KOJIaiiChI3 HOTHKENEPi, COHBIH {IIiH/e TPEIKITAMIICHS, TeCTAlMSUIBIK THIIEPTEH3HSI, YPHIKTHIH OCYiH IIEKTEY JKoHe
0acka ManeHTapiibl aCKbIHYJIap aHa MEH MEPpUHATANBIK OJTIMHIH HeTi3ri cebenTepiniH 0ipi 6ouibin Kaa Oepeni.

COHFBI KBUIIAPBI )KYKTUIIK TATOJOTHSCHIH epTe aHBIKTay Kypaiaphl peTiHae ONOXUMUSUIBIK MapKepIIep/IiH peii OeJICeHAl Typlie 3epTTelry-
Jie, IeTeHMEH, KOITEereH 3epTTeylepre KapaMacTaH, KIMHUKAIBIK TOXKipuOeae OHOXUMHUSIIBIK MapKepiepIi KOIaaHy KeTKiTIKCi3 CTaHaapT-
Tay, AePEKTEPAiH TeTepOreHALIIr caiapblHaH IIeKTeYIi 00BN KaJa bl )koHe O0IbKay ITONIITiHIH ©3TepMeNiIiri.

3epTTEy MaKcaThl — )XYKTUTIKTIH KOJAHChI3 HOTHKETIEPIiH KOHE TUIALICHTApbl TUCQYHKIUSHBI O0MDKay YILIIH 9PTYPiIl OMOXUMUSIIBIK Map-
KepJIep/iH MaHbI3AbUIBIFBIH 3€PTTEY.

Marepuanagap MeH JmicTepi: OneOueTKe IOy JKacay YIIiH JKYKTUTIKTIH KOJIAHChI3 HOTHIKENIEPIH KOHE TUIAIICHTAPIIBI TUCHYHKIIUSHBI
OoJpkay YIIiH KOJJIAHBIIATHIH OMOXMMISUIBIK MapKepiep OOWBIHINIA aFbUIIIBIH JKOHE OPBIC TULIEpIH/e JKapysUIaHFaH FBUIBIMU 3epTTeyiIep
tangaHasl. Oneduerrepai izney Web of Science, PubMed, Cochrane Library, Scopus nepekrep 6a3acsiaa xyprizimim, 2014-2024 xeuimap
apaJIbIFbIH/IaFbl OTAH/IBIK 9/1e0HeT Ko3/IepiHe Tajaay Kacaibl.

HoaTm:kenepi: BHOXUMUSIBIK MapKepiep/ii 3epTTey MUIaleHTapIbl AMCYHKIMSIHBI aHBIKTAyFa OHE MPEIKIIaMIICHs, TeCTalUsIbIK THIep-
TEH3MUS1 KOHE YPBIKTBIH OCYiH LIEKTey CHSIKTHI XYKTUIIK aCKbIHYIApbIH O0JDKayFa MYMKIHIIK Oepeni.

PAPP-A xone PIGF eH yJikeH KIMHUKAIBIK MOHTE UE, OJIAP/BIH OipiHII TPUMECTPAE TOMCH/ICYI IUTAIICHTAPIIbI OY3bLTYIIAPBIH XKOFApPhI Ka-
ymimeH OaitnansicTel. sFlt-1/PIGF apakarsiHacs! mpeskiiaMIicHsia, acipece RKaThlp apTepHACHIHBIH JoIuIeporpadusicsIMeH OipikTipinrenae
JKOFapbl OOIKaMIIBIK MOH/II KOPCETEI.

KaOpHy Mapkepiepi sHIOTENUH AUCHYHKIMSACHH KopceTe anapl, OipaK oJapAblH KIWHUKAJIBIK KOJIIAHBUTYbl MOHICPIIH KOFaphl 03rep-
rimririMer mekTeneni. Herisri Mminaertep OnomMapKkepiH LIEKTi MOHAEPIH CTaHAAPTTay JKOHE OJap.Ibl KONJaHyAbl aMOeOanTanaAbIpy OO0JbIIT
Kasa oepeni.

KopoiTeinast: J)KyKTUTIKTIH KOJIAHCBI3 HOTHKENIEPIH jKOHE IUTAleHTapIIbl AUCOYHKIUSHBI 00JDKay CTaHIapTTaNFaH IEKTIK MOHepIiH 001-
MaybIHa XKaHe Kayill ()aKTOpJIapbIHBIH TeTepOreHALTIr He GaliTaHbICTI KMBIH OONBIN Kaja 6eperti. AHIHOTeH/IIK )koHe KaOBbIHYy MapKepiepiH
KaMTHTBIH apajiac TOCLI MPEe3KIaMIICUsHBI 00JDKay JONIIriH KaKcapTabl.

By monmy mmaneHTapisl AMCHYHKIMSIHBIH JKOFaphl KayIi 0ap ManueHTTepIi 0ackapyabl OHTaHIaHABIPYFa KOMEKTECY YIIiH OHOXHUMUSITBIK
MapKepiiep Typaiibl )KaHAPTBUIFaH JEPEKTeP/li YChIHAIBI.

Tyiiinai ce3aep: ouoxumuanvix mapkepiep, JHCyKminikmiy KOAauicel3 Hamudicenepi, niayeHmansix OUcCHYHKYUsl, NPeIKAAMNCUs, YPbIKIbIY
OCYIH uleKkmey, 2eCmayusiibli HCACMAZbL YPbIKMbLY UASbIH CATMARbL.



https://doi.org/10.37800/RM.1.2025.442

Reproductive Medicine (Central Asia) 2025, no. 1
Penpooykmuenas meouyuna (Llenmpanvnas Asus) 2025, Nel

Beenenne: HeOnaronpustHble HCXOIbl OEpEeMEHHOCTH,
BKJIIOYAss MPEIKIAMIICUIO, TECTAllMOHHYI TUIEPTEH3HIO,
3amepxKy pocra mioxa (3PI1) m npyrue miameHTapHO-OIIO-
CPeZOBaHHbIE OCIO)KHEHHS, OCTAIOTCS OXHOW M3 BEXYyILIHX
NPUYNH MAaTE€pPUHCKOM U MEepHHATAJIBHOW cMepTHOCTH [1].
[TnanenTapHas AuCyHKINSA HTPaET KIFOUEBYIO POJIb B [TATO-
TeHe3€ ITHX COCTOSHHM, 4TO JeNIaeT PAHHIOI JHATHOCTUKY
Y TIPOTHO3MPOBaHNE KpaifHe BaXKHBIMU JIJIsI CBOEBPEMEHHOTO
MEIUIIMHCKOTO BMEIIATeNIbCTBA U YITyUIICHNS HCX0I0B Oepe-
MeHHOCTH [2].

B mocnenHye ronsl aKTUBHO U3Y4aeTcsl poib OHOXHUMHUYe-
CKUX MapKepoB KaK WHCTPYMEHTOB JUIS PAHHETO BBISBICHHS
narosioruii 6epemenHocTy. Haubonee nepcrneKTUBHBIMHE Cpe-
v HuX siBistotcsi PAPP-A (acconumnpoBaHHBIH ¢ 6epeMeHHO-
CTBIO 0ok t1a3Mbl KpoBH A), PIGF (mmanenrapasiii gpaxrop
pocrta), sFlt-1 (pactBopumas Fms-mogo0OHass THPO3UHKH-
Haza-1), anpda-deronporenn (ADII), B-XTY (bera-xopu-
OHMYECKHUI TOHATOTPOIIMH YeJIOBEeKa), MHTHOWH A, a Taxke
NOKa3aTesid BOCHAJCHUS U DHAOTENHANBLHON IUC(YHKIUH
(TNF-a, IL-6, D-nqumep). V3MeHeHHEe WX KOHIICHTpAIMA B
CBIBOPOTKE KPOBH MAaTEPH MOXKET OTPAXKATh MAaTOIOTHIECKHUE
IPOIIECChl, TaKUe KaK HapyIlIeHHEe aHTHOIeHe3a, THIIOKCHS
TUTAICHTHI, BOCIIAJINTEIBHBIA OTBET U SHJIOTEINAIbHAS JIHC-
¢bysknums [3].

HecmoTps Ha Gombllioe KOJIMYECTBO MCCIENOBAaHUWM, HC-
MI0JIb30BaHNE OMOXMMHYECKMX MAapKepOB B KIMHUYECKOH
MIPAaKTHKE OCTACTCsi OTPAaHWYECHHBIM H3-32 HEIOCTATOYHOMH
CTaHAapTH3allui, TEeTePOreHHOCTH [AaHHBIX U Bapualelb-
HOCTH TIPOTHOCTHYECKOW TOYHOCTH. B maHHO# 0030pHOI
CTaTh€ PACCMOTPEHBI COBPEMEHHBIE HCCIEAOBAHUS, MOCBS-
IHIEHHbIE OMOXUMHYECKUM MPEANKTOpaM HEOJaronpUsITHBIX
HCXONI0B OEPEeMEHHOCTH, MX JAUArHOCTHYECKOW LIEHHOCTH U
MIOTEHIINAYy HHTETPAIINN B CKPHHIHTOBBIE AITOPUTMBI.

Heapr uccaenoBaHust — M3yYeHHE 3HAYMMOCTH DPA3JIHy-
HBIX OMOXMMHYECKHX MapKepoB JUIl HPOTHO3UPOBAHUS He-
OJaroNpHATHBIX MCXONOB OEPEMEHHOCTH M IUIalleHTapHOH
JUCHYHKIHN.

Marepuasnbl 1 MeTOABI: J[J1s1 IPOBEICHHS TUTEPATYPHOTO
0030pa OBUTH MPOAaHATU3UPOBAHBI OMYOJIMKOBAHHBIC HAy4-
HBIE HCCIICIOBAaHMS Ha aHIIMICKOM M PYCCKOM SI3BIKaX, MO-
CBSIIEHHBIE OMOXUMUYECKUM MapKepam, IPUMEHSIEMbIM ISt
NPOTHO3UPOBAHMs HEOJAronpHATHBIX MCXOIO0B OepeMEeHHO-
CTH ¥ HapyIIeHWHA (YHKIUH TUIAICHTHL. [Iouck muTeparypsl
ocymecTBIsIICcS B 0a3ax maHHBIX Web of Science, PubMed,
Cochrane Library, Scopus, a Takke aHATU3UPOBATUCH HCTOY-
HUKU OTEUECTBEHHOM nuTeparypsl 3a nepuopn c 2014 mo
2024 rt.

Pe3yabraThl: Brirrou€HHBIC TyOIUKAIK OBLTH Pa3IeIICHBI
Ha TPYIIIBI B 3aBUCHMOCTH OT THIIA HEOIATOMPUSATHBIX HCXO-
JIOB OEPEeMEHHOCTH:

Ipesxnamncus U eecmayuoHHas — 2uUNnepmeH3usl.
YcraHOBIEHO, 4YTO JucOalaHC NPOXYKIUH AHTHOTE€HHBIX
(axTopoB, BBIPAOATHIBAEMBIX ILIALECHTOW W MAaTEPHHCKUM
SHJIOTEIIHEM, UTPAET KIIFOYEBYIO POJIb B ITATOT€HE3€ recTallt-
OHHOH rumnepreH3un. K aTuM ¢aktopam OTHOCATCS TUTAICH-
tapHbIil pakrop pocra (PIGF), pacrBopumast Fms-niono6nas
tuposuHkuHaza-1 (sFlt-1), pacrBopumsrit samormuH (SEng),
mnarenTapueiid 6enok 13 (PP13) u accoruupoBaHHbIi ¢ Oe-
peMeHHOCTBIO Oenok miasMel A (PAPP-A) [4].

OnHUM 13 OMOMapKepoB, HCHOIB3YyEMBIX IPH TTOJ03PEHUH
Ha MpedKIaMIicuio, sBisiercsi PAPP-A — miimkonpoTenHOBBIH
0eJI0K, KOTOPBIN UTPAeT BAXKHYIO POJIb B Pa3BUTHH IUIALIEHTHI
n moza. OH NIMPOKO MPUMEHSETCS B CKPUHUHTE XPOMOCOM-
HBIX aHOMAJHii, a €ro HU3KKUE YPOBHU B IIEPBOM TPHMECTPE
ACCOLIMHUPYIOTCS C HEOJIAaroNpHATHBIMH UCXOJaMu OepeMeH-
HoctH. Cucremarnyeckuit 0630p Morris u 1p., BKIIOYaBIINI
175 240 GepemMeHHOCTEH, BBISIBIII 3HAUUMYIO CBS3b MEKIY
HU3KUM ypoBHeM PAPP-A u pa3BuTHeM recTalluoOHHOHN T'H-
mepren3un [5]. Ero ad¢dextuBHOCTS OBLIa MMOATBEpPIKIICHA B
uccienoBanuy, BkiodasmeM 10 110 6epemenHocreti [6]. B
HacTosiIee BpeMsl IPeIoiaraeTcsi, YT0 KOMOMHHPOBaHHAS
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oueHka PAPP-A ¢ npyruMu OHOXMMHYECKMMH MapKepa-
MH, MaTepUHCKUMH (haKTOpaMu pUCKa U JOMNILIEpOMETpHEi
MOXET OBITh HCIIONB30BaHA JUIl PAHHETO CKPHHHUHIA TIped-
kyamrcuu [7].

CornacHo uccnenoBanusm M.-L. Coté u np., ypoBens PIGF
B MIEPBOM TPUMECTPE ABISETCS O0Iee TOYHBIM IPETUKTOPOM
paHHEH MpEe3KIaMIICHU U IUIAIEHTapHO-OIOCPEIOBAHHBIX
OCJIOKHEHUH 1o cpaBHeHUIO ¢ PAPP-A [8].

B uccnenoBannn A.M. Zumaeta u ap., BKiIrodaBmeMm 60
875 6epemenHocreil, u3 kotopbix 1736 (2,9%) 3aBepuuiuch
Pa3BUTHEM IIPEIKIAMIICHH, OBLIO IIOKa3aHO, YTO KOMOMHHUPO-
BaHHBIM TECT, BKJIIOYAIOLIUI CpeaHEE apTepuaIbHOE JaBlie-
HUE, MHJCKC MyJbcallii MaTtouHbix aprepuid, PIGF u mare-
PHHCKHE (AaKTOPhI PUCKa, IEMOHCTPHPOBAJ O0JIee BHICOKYIO
YyBCTBUTEIHHOCTh MO cpaBHeHHIO ¢ Tectamu 0Oe3 PIGF.
JHobasnenue PAPP-A B anroputM CKpHHHHTra HE MOBBICHIIO
€ro TMarHoCTHYecKyro 3((eKTHBHOCTB, YTO IOATBEPXKIa-
et, uto PIGF sBnsiercss mpennodTHTENbHBIM MAPKEPOM LIS
CKpUHUWHTA MPEIKIIAMIICUU B TIEpBOM Tpumectpe [9].

UccnenoBanne A. Chaparro u coaBT. MOATBEPANIO, YTO
koHIeHTpanwu sFlt-1 6pUM 3HAUNTETFHO CBA3aHBI C PICKOM
pasBUTHUS TMpedKIaMIicui. Takxke BBISBICHA CBSI3b MEXIY
YPOBHEM IUTAlleHTapHOH 1meinouHoil (ocdarassl U 3TUM Oc-
JIOXKHEHUEM, TOTAa Kak pa3nuyuii B ypoBHsAX PIGF mexmy
MalMEHTKAMH C TIPEIKIAMIICHEH U 3J0pPOBBIMHU KEHIIUHAMH
He oOHapyXeHO. DTH JIaHHbIe YKa3bIBAalOT HA BO3MO)XKHOCTh
ncnonp3oBanus sFlt-1 n memnognoit dpocdarassr kak bmomap-
KepoB npesxitamncuu [10].

Hannsie uccnenoBanuss PROGNOSIS nponemoHcTpu-
posamm, gto cootHomenue sFlt-1/PIGF <38 mo3Bomser wc-
KJIIOYUTH BEPOSTHOCTH Pa3BUTHUS NPEIKIAMIICHU B TECUCHUE
CHeyoUed Henenu C OTPULATENIBHOW MPOTHOCTUYECKOU
LHEHHOCTHI0 99,3% y XKEHIIMH Ha Cpoke MeHee 37 Helelns.
DTOT nmoKa3aresb IPOJEMOHCTPUPOBAJ JIYUIIYIO JUArHOCTH-
YECKYI0 TOYHOCTD, YeM OTIIeNbHBIe OrnoMapkepsl [11].

CHmxeHHBIH ypoBeHb -XI'U B paHHEM TpHUMECTpE CBH-
JeTeNbCTBYeT 00 aHoManbHOM (yHKIMH Tpodobnacta u
MOXKET yKa3bIBaTh Ha PHUCK Ipedknamrcuu. MccnenoBanus
moka3sIBatoT, uto B-XI'U <50 ME/n yBennumBaeT puck mpe-
sKJIaMIicud B 4 pa3za. MccnenoBanue R. Wang u 1ip. BBIIBUIIO
KOPPEJISINIO MEK/Ty BEICOKMM ypoBHeM B-XI Y, okuciures-
HBIM CTPECCOM U THIIEPTOHHEH, BEI3BAHHONW OEPEeMEHHOCTHIO
[12]. Ananoru4nsie pe3yiabTarsl Obutd osyyensl R. Elazab u
COaBT., KOTOpEIE TIOKa3amy, uto komOuHamus TNF-o, B-XI'Y
U JMIUIHOTO PO MOXKET OBITh MONE3HON VISl IIPOTHO-
3UpOBaHU TSHKECTH Mpeskyamncuu [13].

[oBbimennsle  ypoBHH —anbda-deronporenHa (ADII)
B IIEPBOM TPUMECTPE CBS3aHBl C HIIEMHYECKON IUIAICH-
TapHOil Oone3Hpto, 3PII m mpexaeBpeMEeHHBIMH POIaMHU.
HccnenoBanus nokaseisaroT, uto u3Mepenrue A®II Ha cpoke
11-13 n 19-24 Henenp MOXET yIYyYIINTH IPOTHOZWPOBAHHE
paHHEH MpPEedKIIaMIICHH U JIPYTUX OCJIOKHEHUH OepeMeHHO-
cru [14].

WuTepdepon-y (INF-y) urpaer BaxHyIO poib B MEXaHH3-
Max pa3BUTHS FeCTAlHIOHHOW THITEPTEH3NH U TIPEIKIAMIICHH.
Cucremarnueckuii 0030p MoOKa3al, YTO y XKEHIIUH C IIped-
knamrcueii ypoau INF-y Obuti BBIIIE, €M y 3T0POBBIX Oe-
pemenHsbIx [15]. Taxxe ycTaHoBieHo, 4to ypoBeHb TNF-a y
KEHIIUH C MPEedKJIaMIICKel B 5 pa3 BbIIIE, YeM Yy 310POBBIX
OEpEeMEHHBIX, YTO MOAYEPKUBACT €TO POJIb B IATOTCHE3E 3a-
6osieBanus [16].

Heckonbko MccienoBaHU BBISBUIN CBSI3b MEXTy IOBBI-
LIEHHBIMH YPOBHAMH D-nnmepa u pa3BUTHEM IPEIKITAMIICUT
B TpeTheM Tpumectpe [17]. D-mumep 3HaYUTENBHO BBHIIIE Y
KEHIIUH C TSDKeJIod (opMoii 3a00JIeBaHMs, YTO MOXKET yKa-
3bIBaTh Ha €T0 POJIb B OLCHKE TSHKECTH MPEIKIAMIICHH U pa3-
paboTke TepaneBTHUECKUX CTPATETHid.

JlonOoTHUTENFHO B TIPOTHO3MPOBAHMWH MPEIKIAMIICHH HC-
MOJTB3YETCsI MHIMOMH-A — IUTAlleHTapHBINA OEJIOK, PEeryIupy-
IOLUI POCT MJI0a. XOTs UCCIIEOBAHUS YKa3bIBAKOT Ha CBS3b
BBICOKMX YpOBHEH MHIHOMHA-A ¢ PHCKOM IIPEIKIaMIICHH,
€r0 IIPOTHOCTHUYECKAs TyBCTBUTEIBHOCTh HEAOCTATOUHO BbI-
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COKa, OATOMY €r0 PEKOMEH]IyeTCs MCIIOIb30BaTh B COYETa-
HHUH C JPYTUMH MapKepaMH.

JlpyruM aHTHAHTHOTEHHBIM (DaKTOpOM, NPUMCHAEMBIM B
MPOTHO3UPOBAaHUK MPEIKIIAMIICHH, siBisieTcs: sEng (pacTBo-
puMBIi 3HAOMINH). Beicokue ypoBHm sEng koppemupyror
C TSDKECTBIO 3a00NIEBAaHUS, TPH 3TOM €T0 KOHLEHTPALUS y
KEHIIMH C IPEIKIaMIICHeH B 4 pa3a BhIIIE, YeM Yy 30POBBIX
G6epemenHsbIX. /lokazaHo, uTo n3mMepenue sEng moxer ymyu-
AT ANATHOCTHUKY IPE3KIAMIICHU U [IOMOYb B PaHHEM BBI-
SIBIIGHUH TIAIIIEHTOK TpyMIbl pucka [18].

[epciekTBHBIM OHOMapkepoM sBiIseTcst (axkrop aAnud-
tdepermmupoBku pocra 15 (GDF-15), ypoBeHB KOTOpPOTO
YBEJINYMBACTCA B TCUCHHUC 6epeMeHHOCTI/I, HO Yy KCHIIUH C
NpesKJIaMIIcCell HaOoaeTcsl HapylnleHHEe €ro JUHAMHUKH
[19]. Omgnaxo pazdpoc 3Hauernit GDF-15 orpannumBaer ero
MMPUMEHCHUEC B KAYE€CTBE CAMHCTBEHHOI'O IMPOTHOCTUYECKOT'O
Mapkepa.

OpHuM n3 Hanbonee M3y4YeHHBIX OMOMAapKepOB SIBIACTCS
ruiatienTapueliid 6enok 13 (PP-13), cuHTe3upyemblil CHHIIN-
tHoTpodobracTtoM. MeTaaHaU3bl MOATBEPKIAIOT €r0 IO-
TEHINAIBHYIO TPOTHOCTHYECKYIO IEHHOCTh JUI CKPUHHHTA
npesxitamiicud [20]. OgHako BhICOKash T€TEPOTEHHOCTh HC-
CJICIOBAaHHMH W PA3INYMs MEKAY IO/ ISIIUSIMH OTpaHHYHBa-
0T €r0 MCTIOJIb30BaHNE B KITMHUYECKOH MPaKTHKE.

3aoepoicka pocma nnooda (3PII) u manosecuwiii ons 2e-
cmayuonHnozo éo3pacma nioo (MI'B). R. Allen u J. Aquilina
MIPOBEJH MMPOCIIEKTUBHOE UCCIIEIOBAHNE TOYHOCTH CHIBOPO-
TOYHBIX OMOMAapKepOB MEPBOr0 TPUMECTpPa B HPOTHO3HPO-
BaHWU HEOIAroNMpHUSATHBHIX HCXONOB OCpEeMEHHOCTH, BKIIIO-
yas recTallMOHHY10 runepreHsuto 1 MI'B. B uccnenosanuu
npuHsau ydactue 1045 eHIIUH, MpoUIeqIIUX CKaHUPO-
BaHHE B NEpBOM TpuMecTpe B KoponeBCKoOH JOHZOHCKON
6ompHHIE. Pe3ynsraTsl mokaszanu, yto Hu3kKue ypoBau PIGF
n PAPP-A 0Obumn 3HaunTenbHO cBsi3aHbl ¢ puckom MI'B,
torna kak 6momapkepsl A®II u B-XI'1 He mpomeMOHCTPH-
poBanu cylecTBeHHOW cBsi3u ¢ MI'B nnu recraumoHHoOM
runeprensueit [21].

JanHble TUTEpaTyphHl MOATBEPXKIAIOT, YTO CHIDKCHHE
ypoBHeit PAPP-A u PIGF, a taxxe nossimenue sFlt-1, A®DII,
B-XT'Y u mapkepoB Bocnanenus (uarepdepon-y, TNF-a) mo-
TYT OBITH cBsi3aHBI ¢ pruckoM 3PIT u MI'B. Oxnako Hanbomnee
3HAYUMBIMU OMOXMMUYECKIMH MapKepaMH IJIsl IPOTHO3UPO-
Banust MI'B sBistrorces umenno PAPP-A u PIGF [22].

B nmpyrom mccnemosarnmu M.L.E. Hendrix u ap. omeHu-
BaJM, MOTYT I OHMOMAapKephl MEpPBOTO TPUMECTpa YIyd-
MUTH IporHozuposanre MI'B u apyrux HeOnaronpusTHBIX
HEOHATANBHBIX HCXOJOB. B pETPOCHEKTHBHOM KOTOPTHOM
HCCIICIOBAHUN C y4YacTHEM XCHIIWH C OJHOIUIOTHBIMHU Oe-
PEMEHHOCTSMH, HaONMofaBUIMXCd B MEIUIIMHCKOM IIEHTpe
MaacTpUXTCKOTO YHHUBEPCUTETa, aHAIN3UPOBAINACH YPOBHH
B-XT'Y, PAPP-A, PIGF u sFlt-1 ua 11-13-ii Hememne recraruy.
Pesynbrarel mokasanu, 4To MOBBIIEHHBINH ypoBeHb SFlt-1 u
6omnee Bricokoe cootHommenue sFlt-1/PIGF accommmpoBanmchk
¢ TOBBIIEHHBIM puckoM MI'B, a Huzkmii yposenr PAPP-A
TakXKe IEMOHCTPUPOBAI 3HAYUMYIO KOPPEJISAIHIO C 3TUM pU-
ckoMm [23].

1. Papastefanou u ap. Taxxe n3ydanu OnoMapKepsl HEpBOTO
TpUMecTpa Ais nporHo3uposanus MI'B. JlanHoe uccnenosa-
HUe, BKITIOUaBIIIee OHY U3 KPYITHEHITNX BEIOOPOK, TIOATBEP-
JIWJI0, 9TO TutaneHTapHelii akrop pocta (PIGF) smusercs
HanOoIee TOUHBIM OMOXMMHUYECKUM MapKepoM JIsl ITpezcKa-
3aHus MI'B [24].

PAPP-A mmpoko wncnomp3yercs IS MPOTHO3UPOBAHUS
3PIT u MI'B. Hanpumep, A. Boutin 1 kossieryu BbISIBUIN yMe-
PEHHYIO KOppessiuio Mexkay ypoBHsIMU PAPP-A u vacroroii
npesxiamiicud 1 MI'B, ormerus, uro PAPP-A nauboinee
3 }eKTUBHO HCHONB3yeTCs B COYETAaHHU C APYTUMH OHO-
Mapkepamu [25]. S. Genc u op. MpoaHATU3UPOBAJIH BIUSHUE
akcTpeManbHbIX 3HaYeHn PAPP-A u 3-XI™ Ha HeGnaronpu-
ATHBIE UCX0/Ibl OepeMeHHOCTH. OHU 0OHAPYKUIIN 3HAYUMYIO
KOppeIsILMI0 MeXIy HU3KuM ypoBHeM PAPP-A u poxne-
HueM feteid ¢ MI'B, a Taxke MOBBIIEHHBIA PUCK Hebmaro-

NPUATHBIX aKyLIIEPCKUX MCXOMIOB IPU CHU)KEHHBIX YPOBHSIX
B-XTY [26].

HccnenoBanns Takke YyKas3bIBAIOT Ha MOTCHIHAIBHYIO
POJb BOCHAIUTENBHBIX MapKepOB B NMPOTHO3HPOBAHUH OC-
JIoxHeHnit O6epemenHoctd. Hanpumep, mosbrmenne INF-y
B IIEPBOM TPUMECTPE MOXKET OBITh CBA33aHO C PUCKOM IIpEd-
knamncuu u 3PI1, 4ro nemaer ero BO3MOXKHBIM OHOMapKepoOM
aTux coctossHUM. Kpome Toro, nsmepenue yposHeil IL-10 u
INF-y B nepBoM TpUMECTpE MOKET pacCMaTPUBATHCA KaK IO-
TEHIMaIbHBIN MeToz ckpuHuHTra Ha 3PII, TpeOyrommmii ganb-
HEUIWX uccienoBanui [27].

[NoBrIIeHHBIN ypoBeHB mienoyHoi ¢pocdarassr (D) Bo
BpeMst OepemenHocTH O0buUT cBsizan ¢ 3PIT u MI'B. Bricokuii
ypoBess 11{d uacTo compoBoxkaaeTCsS NPEPHIBUCTBIM OTCYT-
CTBHEM JHACTONMYECKOTO KPOBOTOKA B MYMOYHON apTepuw,
YTO YKa3blBaeT Ha HapylUICHHE IUIaleHTapHOW mnepdy3uu
[28]. OmHako B ApyTOM HCCIICIOBAHUH ObLIa BHISIBIICHA JIAIIH
ciabast cBs3b Mexxay ypoBHsamE LD Ha cpoke 24-28 Henens
recranmu 1 MI'B [29].

D-aumep paccMarpuBaeTcst Kak ITOTEHIMAIBHBIN MapKep He-
OMaronpuATHBIX aKyIIEPCKUX MCXOIO0B. B omHOM M3 mccieno-
BaHUI €r0 YPOBEHb OKa3aJICs IPEIUKTOPOM IPEXKIEBPEMEHHBIX
ponos, 3PII, MI'B 1 makpocoMun B KUTaHCKON MOMYJISLIMU
[30]. OmHako moBHIIIEHHBIE YpOBHE D-amMepa B aHTCHATANb-
HOI T1a3Me OBbUTH CBSI3aHBI C TIOCJIEPOIOBBIM KPOBOTEUCHHEM
TOJBKO MPH TSHKENON npesknamncuy, Ho He ¢ 3P [31].

Panee coo0manoce o CBA3M MEXAY BHICOKMM YPOBHEM HH-
rubuna A u 3PII [32], ogHako ero BiIHMsHUE Ha Maccy Tela
HOBOPOXKACHHBIX OCTAaBaJOCh HEJOCTATOUHO H3YUYECHHBIM.
UccnenoBanme C.Y. Yue u 1p. OKa3ajo, YTO MOBHIIICHHAS
KOHIIEHTpalusi UHTMOMHA A SIBIISIETCSl HE3aBUCUMBIM (pakTo-
POM pHCKa Kak MakpocoMuu, Tak 1 MI'B, 4to MoxeT ObITh
00yCIIOBIIEHO CHI)KCHHEM IUIAIICHTApHOTO KPOBOTOKA U KOM-
MEHCATOPHOM peakiueil oprann3ma Ha runonepdysuio mio-
na [33].

B uccnenosannm Z. Alizadeh-Dibazari u np. sactora 3PI1 B
rpymre ¢ BeicokuM ypoBHeM ADIT (18%) Obuia Bblie, ueM B
Jpyrux rpymnmax. KoroprHbele uccieoBaHus Takke MOATBEP-
JKIAI0T, 4TO BBICOKUM ypoBeHb ADII HanpsAMyto Koppenupyer
¢ puckom 3PII [34]. R. Sharony u coaBT. BBIBHIH 3HAYUMYIO
CBsI3b MEXIy cooTHoleHueM ypoBHell ADII B ceiBopoTke U
AMHHAOTHYECKOM XKUIKOCTH U pazBuTreM 3PI1, uto nemaer sTot
MOKa3arellb MOTeHIMAIBHBIM MPEAUKTOPOM Tatonoruu [35].

Hpyroe uccnenoanue C.Y. Yue u ap. NOATBEPAUIIO, YTO
moBbITIeHHBIE YpoBHU ADII MOTYT OBITH CIIEACTBHEM IaTO-
JIOTHYECKUX M3MECHEHHUH B IUTALICHTE W HAPYIICHHOU mepdy-
3WH, YTO, B CBOIO OYepelb, CrocoOcTBYeT pa3sutuio 3PII u
MI'B [36].

M. Erol Deniz u kosuieru He 0OHApY KW CTaTHCTHYECKH
3HAUUMBIX Pa3IMYMi B YPOBHE SHAOIIMHA MEXIY IpyIIa-
mu OepemeHHBIX xeHIH ¢ 3PIl y mioma, He3aBHCHUMO OT
HaJIMYMSA WM OTCYTCTBHSI OCIOKHEHHH y MaTepH M IJIOAA.
OnHako >KCHIIMHBI C HAWBBICIIMMHU 3HAYCHUSIMU SHJOIIIHU-
Ha WMEIH MOBBIIICHHBI PHUCK IPOTPECCHPOBAHMS IIPEd-
KJIAMIICUH, TIPEeXIEBpEeMEHHBIX ponoB (<34 nenmenn) u 3PII
(OP >3,7) [37].

CormtacHo nuteparypaomy 0030py A.R. Albu u ap., HEA3-
Kkuii ypoBeHb PP-13 B mepBoM TpuMmecTpe acColMupyeTcs ¢
MOBBIIIEHHBIM PUCKOM MPEXIEBPEMEHHBIX POJIOB Y KEHIIUH
¢ 3PI1. OxgnHaxo ApyrHe HCcienoBaHus YKa3bIBAIOT Ha CI1a0yIo
cBs3b Mexay PP-13 u HeOnaronmpusTHBIMU HcXonamu Oepe-
MeHHocTH, BKtodas 3PII [38].

[TmamenTapHas nucdyHkws. KiamHWYeckue wucciemnoBa-
HUS TIOKa3aJld, YTO HU3Kasg KoHIeHTpauus PAPP-A B xpoBu
MarepH B IIEPBOM TPUMECTPE KOPPEIHUPYET ¢ AUCHYHKINCH
mwianeHTsl. MccnenoBanue E. Mesdaghi-Nia u np. ycTtanoBu-
710, 4TO HOpMaJbHbIA ypoBeHb PAPP-A (>0,8) B I TpumecTpe
B 85,1% caydaeB acconuupyeTcs ¢ HOpMaJIbHON TOJIILUHON
IUTAIIeHTHI, TOTA KaK HU3KWH ypOBEHb MPEICKa3bIBal yTON-
IIeHHE JIAICHTHI TONBKO B 34,4% ciydaes [39].

HUccnenosanne U. Sovio U ap. BEISIBWIO, YTO M3MEHEHHUE
yposHeii sFlt-1 u PIGF B ceiBopoTke Matepu mexmy 20 u 28
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HEJeNISIMH TeCTallK YKa3bIBaeT Ha IUIALCHTApHYIO JUChYHK-
LU0 ¥ MOXKET TPEJICKa3bIBaTh CIIOHTAHHBIE MPEXIEBPEMEH-
HBIC PONBI Y JKEHIIUH ¢ HU3kuM puckoMm [40]. B 0630pe H.
Stepan u coarrt. cootHomienue PIGF, sFlt-1 u sFlt-1/PIGF ot-
MEUYEHO KaK ITOJIe3HbI HHCTPYMEHT ISl IMArHOCTHKH U MO-
HUTOPHHTA IUIAIIEHTAPHBIX 3a00JI€BaHMH, MPUYEM ypOBEHb
PIGF < 100 nr/mi ObLI CHIIBHBIM HPOTHOCTHYECKUM (hak-
TOPOM pa3BHUTHUS TPEKAECBPEMEHHBIX POIOB (1yBCTBUTEIb-
HOCTE 81,7%; crierudmanocts 85,3%) [41]. Taxxke npenrro-
naraercsi, uyto sFlt-1 u PIGF MoryT cnyuTh uHAMKaTOpaMu
(YHKIIMOHAIBEHOTO pe3epBa M CTapeHus IUIaleHTHI [42].

Iockonpky PIGF B mepBom TpumecTpe siBisiercs Ooiee
TOYHBIM HPEIUKTOPOM paHHEH NMPEIKITaMIICHU U IUIAIleHTap-
HO-OTOCPEOBAaHHbBIX OclioxkHEeHuH, yeM PAPP-A, ero omnpene-
JICHHE TTO3BOJISIET OTIAMINTH KOHCTUTYIIHOHAIBEHO MaJIbIi TIJI0]
OT IUIOZIA TPYIIbI PUCKa, TPEOYIOMIEro TIATEeIbHOr0 HaOMmo-
JIEHUs, 4TO CHIDKAET HEHY KHbIe BMelIaTenbCTa [ 8, 43].

[oBemenHslt ypoBeHb anbda-peronporenna (ADII) B
[IEPBOM TPUMECTPE CBA3aH C MILEMMYECKOM IIIALlEHTapHOU
6onesnsto, 3PII u npexxaeBpeMeHHbIME popamu. OHAKO He-
00XOANMBI aTbHEHINE MCCIECIOBAHNS AT OLCHKU IIEeIeco-
obpazHoctu BkIrodeHust ADII B cymiecTByromue aropuTMbl
paHHEro BBISBICHUS MIIEMHYECKOM IUIAIIEHTapHOH Oone3Hn
[44, 45]. B oTmmame oT BTOPOTO TPUMECTPa, BEICOKHH YPOBEHb
A®II B nepBoM TpUMeECTpE He SIBIISETCS He3aBUCUMBIM (haKTo-
POM pHCKa ITALIEHTAPHO-0NIOCPEIOBAaHHBIX OCIOKHEHNUH [46].

[TnanenTapHas UIIEMUS ¥ THIIOKCHSI CTUMYJIHPYIOT BBICBO-
OoxaeHue npoBocranuTeabHbIXx NUTOKUHOB (TNF-a, IL-1p,
IL-6, unrepgepon-i). S.E. Gelber u ap. mokasainu, 4To MOBBI-
menne TNF-a camxaer VEGF u npyrue anrnorenssie ¢ak-
TOPBI, YTO MOXKET MPHUBOAUTH K AMCIUIA3MU IUTALEHTHI [47].
TNF-o Taxke yCuInBaeT TUTOTOKCUYHOCTh NK-K1€eTOK, BBI-
3BIBacT THOEIH TPO(HOOIACTOB M YXYAMIAET SHAOTEIHAIBHYIO
(YHKIHMIO, MTOBBIIIAs TPOHUIAEMOCTh COCYIOB M PUCK TPOM-
003a MIaleHTsl, YTo ycyryomseT runonepgysuto [48].

AHOMAaJIbHO BBICOKMI M TNPOTPECCUPYIOIIUNA POCT YpOB-
HS IIETOYHOM (ocdarasbl MOKET CIIYKUTh MapKepOM ILjia-
LEHTApHON ANCOHYHKINH, CBI3aHHOW ¢ HEOIaronpusTHBIMU
MepUHATATIBHBIMI HCXOaMH. MOHHUTOPHHT TUHAMHKH IIIe-
JIO4HOM (pocaraszbl UMEET KIMHUYECKOE 3HAYCHUE IS IIPO-
THO3MPOBAaHMA IUIALIEHTAPHOM HEIOCTaTOYHOCTU M OIpefe-
JICHUS HEOOXOMUMOCTH PaHHETo pomopaspermieHs [49].

A. Hovine u kolulern u3y4aiad MPOTHOCTHYECKYIO DPOJb
D-numMepa npu npeskIaMIICHM U MTOKa3ald, YTO OH HE SIBJISI-
eTcs MPEJUKTOPOM IUIAlEHTAPHO-OIIOCPEJOBAHHBIX OCIOXK-
HEHHH, YTO MOATBEP)KIAeT UMMYHHYIO, a HE TeMOCTaTH4e-
CKYI0 MIPUPOAY MX BO3HUKHOBeHHUH [50].
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WNurubun A, BeipabarbiBaeMblil TpodoOIacTaMu IUTAICH-
ThI, perymupyer nup@GepeHIPOBKY 3MOPUOHATHHOTO HM-
IUIAHTaTa U y4acTByeT B (POPMHUPOBAHMH IUTaneHThl. Ero no-
BBIIICHHE BO BTOPOM TPUMECTPE MOXKET CBHICTCILCTBOBAThH
0 HApYyIICHUM IUIAIICHTAIlMA HA PaHHUX CpPOKaX, YTO BIIO-
CJIC/ICTBUU TIPOSIBISIETCS] KIMHUYECKUMHU OCJIOKHEHHSIMHU,
Brumrovas 3PI1 u mpexxaeBpemMennslie posas [33].

Oocyxnenne: VccrenoBanne OMOXUMUYECKHX MapKepOB
MO3BOJIIET BBIABIATH IUTALIEHTAPHYIO AUC(YHKIHMIO U TIPO-
THO3UPOBATh OCIIOXKHEHUS OEpeMEHHOCTHU, TaKHe Kak Mpen-
KJamIicusi, recraunontas runeprensus u 3PII. KimoueBbie
mapkepel — PAPP-A, PIGF, sFlt-1, anbda-dheronporens,
B-XT'Y, uarubun A, D-numep v BOCIATUTEIBHBIC ITUTOKUHEI
(TNF-a, IL-6, maTepdepoH-Y).

Haubonpiryro KIMHAYECKYIO 3HAYMMOCTh IMetoT PAPP-A
n PIGF, cHmkeHne KOTOPBIX B IIEPBOM TPUMECTPE CBSI3aHO C
BBICOKUM PUCKOM IUTalleHTapHBIX HapymeHnid. COOTHOIIICHHE
sFlt-1/PIGF nemoHCTpHpYeT BBICOKYIO IPOTHOCTHYECKYIO
LEHHOCTh P NPEIKIIAMIICHH, 0COOSHHO B COUETaHHH C JIOTI-
TUIEPOMETPHUEH MaTOYHBIX apTePHil.

BocnanuTensHbie MapKephl MOTYT OTPaXKaTh YHI0TEIHATb-
HYIO0 IUCQYHKIHNIO, HO UX KIMHUYECKOE TPUMEHEHHE Orpa-
HUYCHO BBHICOKOW BapraOeNbHOCTHIO 3HaUeHU. OCHOBHBIMA
BBI30BaMH OCTAIOTCS CTAHAAPTU3AIM OPOTOBBIX 3HAYCHHUN
OMOMapKepOB U YHHBEPCAIN3AINS UX UCIIOIB30BAHMSI.

Bynymwme wccnemoBaHUS MOMKHBI COCPEAOTOYUTHCS Ha
pa3paboTke MyJIbTH(QAKTOPHBIX MOJelei, 00bEeAMHSIONNX
OMOXMMHUYECKUE, ONIUIEPOMETPUYECKHE W KIMHUYECKHUE
MOKa3aTeNy s 00JIee TOYHOTO IIPOTHO3UPOBAHUS OCIIOKHE-
HU OEpEeMEHHOCTH.

3akiiouenne: [IporHozupoBaHne HeOIArONPUATHBIX HC-
XOIIOB OEpeMEHHOCTH W IUIAIleHTAapHOHN AuC(yHKIHMH OcTa-
€Tcsl CIOXKHOM 3amadyeil M3-3a OTCYTCTBUSA CTaHAAPTU3UPO-
BaHHBIX ITOPOTOBBIX 3HAUCHWH W T€TEPOTeHHOCTH (haKkTopoB
pucka. KoMOWHHpOBaHHBIN IOIXOJ, BKIFOYAIOIINN aHTHO-
IFCHHBIC W BOCHAJIMUTCIBbHBIC MAapKEpbl, YJIy4dlIa€T TOYHOCTbH
MIPOTHO3UPOBAHUS IPEIKIIAMIICHH.

JanHbIi 0030p MPEIOCTABIAET aKTyaJbHBIE JaHHBIE 0 OHO-
XUMHUYECKHX MapKepax, CHOCO6CTBy§I OIITUMU3AIINU BEACHUA
MAMEHTOK C BHICOKMM PUCKOM IUTAlEHTAPHON ANCOHYHKINH.
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Key predictors of satisfaction among gynecological patients in Almaty,
Kazakhstan: A multivariate analysis
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ABSTRACT

Relevance: Patient satisfaction is a key indicator of healthcare quality, influencing health outcomes and service efficiency. This study aimed
to evaluate the impact of medical and demographic factors on patient satisfaction with gynecological care in Almaty, Kazakhstan.

The study aimed to evaluate the impact of medical and demographic factors on patient satisfaction with gynecological care.

Materials and Methods: A cross-sectional study was conducted in public healthcare facilities in Almaty, Kazakhstan, from January to March
2024. Data were collected using structured questionnaires and hospital records. Principal Component Analysis (PCA) was employed to
categorize patients based on satisfaction levels and medical indicators, while regression analysis quantified the impact of key factors on
patient satisfaction.

Results: Staff communication (§ = 0.30) and room quality (§ = 0.25), followed by diagnostic quality (B = 0.20) and medical supply (B =
0.15), were the most influential factors affecting patient satisfaction.PCA identified four distinct patient clusters, ranging by satisfaction
levels. Conclusion: Improving staff communication and room conditions should be a priority for healthcare facilities, as these factors
significantly enhance patient satisfaction.

Keywords: Patient satisfaction, gynecological care, healthcare quality, Principal Component Analysis, regression analysis, Kazakhstan
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KuiroueBbie npeAUKTOPHI YIOBJIECTBOPEHHOCTH CPeId TMHEKOJ0IMYeCKUX
nanueHToB B Asmarbl, KazaxcTaH: MHOTOMEpPHBI aHAJIN3

IILY. Anuesa’?, A.K. Amaoaeea’, .H. Aucamoaesa*’, 3.A. Koxaesa®,
Y.E. Cazanoaesa’, O.I1. l{uzenzazenv’

'TOO «Kaszaxcmarnckuil MeOUyUHCKULL yHugepcumem «Boicuias wikona obuecmeenno2o 30pasooxpanerusy,
Anmamul, Pecnybnuxa Kazaxcman;
2A0 «Ll{enmpanvHas knuHuveckas o6onvHuyay, Anmamsi, Pecnyonuxa Kasaxcman,
*HAO «Meouyunckuti ynusepcumem Cemeti», Cemeui, Pecnyonuxa Kasaxcman,
“HAO «Ka3zaxckuil Hayuonanvhsiti meouyunckuil yhusepcumem umeru C. J]. Acghpenouaposay,
Anmamul, Pecnybnuxa Kazaxcman;
*KTTI na T1XB "Anmamunckuu oukonoeuveckuu yeump", Pecnyonuxa Kazaxcman;
*HAO «Ka3zaxckuii HayuoHanvHblil yHUgepcumem umenu ano-Papadbuy, Aimamet, Pecnybnuxa Kazaxcman,
"HAO «Meouyunckuii ynueepcumem Acmana», Acmana, Pecnybnuxa Kazaxcman.

AHHOTAIHS

AKTYaJbHOCTB: YIOBJICTBOPEHHOCTh THMHEKOJOTHYECKHUX MALMCHTOB SIBISETCS BaKHBIM IOKa3aTeleM KauyecTBa MEAWIMHCKOW MOMOIIH,
BJIIUAOIIMM Ha KIIMHHUYECCKUEC peSyJ'leaTbI u 3(1)(b6KTHBHOCTb MCOUIIMHCKHUX yCIIyF. MCCH@HOB&HHG HanpaBneHo Ha ouem(y BJIMSIHUS MEC-
JMUIAHCKUX U JeMorpaduieckux (pakTopoB Ha YPOBECHb YIAOBICTBOPEHHOCTH TAIUCHTOK, MOTYYAIOIIMX TMHEKOJOTHYCCKYIO MOMOIIb B
Amnmatsl, Kazaxcran

ueJ’lL HCCJIeA0BAHUA — OLUCHUTH BIIUSIHUC MCIULMHCKUX U ﬂemorpa(buqecxnx d)aKTOpOB HaA yﬂOBHeTBOpCHHOCTb MMalfMCHTOB 'MHCKOJIOT U~
YECKON TTOMOIIBIO.

Metoasi: B nepron ¢ ssaBapst mo Mapt 2024 roga npoBeAeHO NONEPEYHOE UCCISIOBaHIE B TOCYIAPCTBEHHBIX MEIUIMHCKIX OPTaHU3aIHIX
I. Anmartsl. JlaHHbIe COOpaHbl ¢ OMOIIBIO CTPYKTYPHUPOBAaHHBIX aHKET M OONBbHUYHBIX 3amucei. J{g aHamm3a UCIOoNb30BaHbl aHAIU3 TJIaB-
HBIX KOMIIOHEHTOB (PCA) 1u1s Kareropu3aiy NayueHTOB M0 YPOBHIO YAOBIETBOPEHHOCTH M PETPECCHOHHBINA aHAIH3 JJIsl KOJTHYECTBEHHOM
OILICHKH BIIHSHUS KITIOUEBBIX (PAaKTOPOB.

© Sh.U. Aliyeva, A.K. Atabayeva, T.N Ansatbayeva, E.A Kokayeva, ) Published by Kaz Med Print LLP. This is an open-access
U.Y. Sagalbayeva, O.P. Tsigengagel, 2025 article under the (http://creativecommons.org/licenses/by/4.0/).
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Pe3yabrarsr: HanGomnbiiee BIsHIE Ha YIOBIETBOPEHHOCTH NMAIIMEHTOB OKa3ajll KOMMYHUKAIMS MEIUIIMHCKIX paboTHUKOB (B = 0,30) u
kagectBo nanar (B = 0,25). Takke 3HAYUMBIME NPETUKTOPAMH CTAIN KadyecTBO npoueayp auarHoctuku (f = 0,20) u J0CTYyHHOCTD MeAu-
uHCkuX Matepuaiios (B = 0,15). Ananu3 PCA Bbiienui 4eTbipe rpyIIbI MalMeHTOB, PA3IHYaIOIIHecs 10 YPOBHIO YIOBICTBOPEHHOCTH.
3axiouenne: OnTHMH3AIMS B3aUMOIEHCTBUSI MEAUIIMHCKHAX PAaOOTHHUKOB C MAIIMEHTAMH U YITydIIeHNe YCIOBUH PpeObIBaHMs B CTAIlMOHA-
pe SABISIOTCS KIIOUYEBBIMU HAIIPABICHUSMH ITOBBIIICHHS YOBICTBOPEHHOCTH IT'MHEKOIOTHYECKUX MAI[HEHTOB.

KnwueBble ciioBa: ydoeﬂemeopeuﬁtocmb nayuermoes, CUHeKo1I0cu4eCcKasd nomoulb, Kaiecmeo M@auuuHCKOZO 06Cﬂy91cueaﬁu}z, aralus enae-
HbIX KOMNOHEHRMOE, pezpeccuo%mbtﬁ ananus, Kazaxcman.

Jas uutuposanus: Amuesa [11.Y., Arabaesa A.K., Aucar6aesa T.H. u ap. KiroueBbie npeMKTOPHI YOBIETBOPEHHOCTH CPEAN THHEKO-
JIOTMYECKUX ManueHToB B AnMarsl, Kazaxcran: MHOTOMEpHEIH aHanu3. Penpodykxmusenas meouyuna (Llenmpanvnas Asus). 2025;1:49-56
(Ha aHrL.).
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Aamarsl, KazakcTanaarbl THHEKOJIOTHSJIBIK HAYKACTAPAbIH
KAaHAFATTAHYBIHBIH HETi3ri 00/uKkaMabl GaKkTopIaphl: KONeameMai TajJiaay

IILY. Anuesa’?’, A.K. Amaoaeea’, T.H. Aucamoaesa*’, 3.A. Koxaesa’,
Y.E. Cazanoaesa’, O.I1. I{uzenzazenv’

‘«Kazaxcman meduyunansix ynugepcumemi «Kozamowix dencaynvix cakmay swcozapoi mexmebiy JKIUIC,
Anmamul, Kazaxcman Pecnybnuxacol,
2 «Opmanvik, kaunukanwlx aypyxaunacely AK, Armamol, Kazaxcman Pecnyonuxacol,
3«Cemett meouyuna ynusepcumemiy KEAK, Cemetl, Kazaxcman Pecnyonuxacol,
“«C.IK. Acghenouspos amvinoazvl Kazax ynmmuix meouyuna ynusepcumemiy KEAK, Anmamol, Kazaxcman Pecnybnuxacs;
IIDKK "Anmamut onxonoeus opmanvizel” KMK, Kazaxcman Pecnyonukacol;

*«On-Dapabu amvindazvl Kazax ynmmulx ynusepcumemiy KEAK, Anmamoi, Kazaxcman Pecnybnuxacel,

“«Acmana meouyuna ynusepcumemiy KEAK, Acmana, Kasaxkcman Pecnyonuxacul.

AHJIATIIA

O3exTijiri: [MHEKONOrUsNBIK NALMEHTTEP/IiH KaHAFaTTaHyLIBUIBIFBl — MEIUIIMHAIBIK KOMEKTIH carnachlH Oaranay/blH MaHbI3/Ibl KOPCET-
Killli, OJ1 KJIMHUKAJIBIK HOTHKEJIEP MCH MEIUIIMHAIBIK KbI3BMETTEP/IIH THIMIUTITIHE ocep eTei. By 3epTrey AMarhl KaiachlHIa THHEKOO-
THSUTBIK KOMEK aJlaThlH MAallMeHTTEePIiH KaHaFaTTaHyIIBUIBIK IeHreiHe MEeIHIUHAIIBIK KOHE TeMOorpadusUIbIK (paKTOpIapAbIH dcepiH Oara-
nayra OaFbITTaJIFaH.

3epTTey MaKcaThl — MEAMIMHAIBIK JXKOHE AEeMOTpadMsUIbIK (aKTOpIapAblH MAlUeHTTEPAiH TI'MHEKOJOTHSJIBIK KOMEKKEe KaHaraTTa-
HYIIBUTBIFBIHA OCEpiH Oaranay.

Onicrepi: 2024 XpUTIBIH KaHTap-HAYPbI3 aiiiapbl apaabIFbIHAA AJIMAThI KaJIaChIHBIH MEMIICKETTIK MEMIIMHAIIBIK YIBIMAAPbIHAA KOJIACHEH
3eprTey XKyprizingi. Jlepexrep KypbUIBIMIBIK cayallHaMaIap MeH aypyxaHa jka30asapbl HeriziHje KUHAIABL. AHAIN3 YIIiH NalueHTTEepRiH
KaHaraTTaHy JeHreliHe OalTaHBICTHI KIKTETyiH aHBIKTay MaKcaThIHIA HeTi3ri koMnoHeHTTepi Tannay (PCA) sxoHe Heri3ri ¢pakroprapabiH
CaHJIBIK CepiH Oaranay YIIiH perpecCHsIIbIK Talaay KOJIaHbLIIbL.

Hotmxenepi: [TanmenTTep/iH KaHAFaTTaHYIIBLIBIFBIHA €H YJIKEH acep eTKeH (haKTopiaap MEeJUIMHAIBIK KbI3METKepIIep/iH KapbIM-KaTblHa-
col (f = 0,30) xxone manara canacel (f = 0,25) 6onxel. COHBIMEH KaTap, MaHbI3IbI IPEIUKTOPIIAp PETiHAE THArHOCTHKAIBIK MpOLeIypaiap-
nbiH canacsl (B = 0,20) xoHe MeTUIMHAIBIK MaTepranaapabiH Kowkerimainiri (B = 0,15) ansikranael. PCA Tangaysl KaHaraTTaHyIIBUTBIK
JIeHreliHe OalIaHbICTHI TOPT TOMTHI OOJIN KOPCETTI.

KopbITbIHABI: MequIHaIBIK KbI3METKEpIIep MEH MAlMeHTTEPIH 03apa OpeKeTTeCyiH OHTaHIaHIBIPy JKOHE CTAIMOHAPIBIK >KaFAaiiIsl
JKaKCcapTy 'MHEKOJIOTUAIIBIK HaL[I/IeHTTep}lil-[ KaHaraTTaHYIIbUIBIFBIH apPTTBIPYAbIH HeFi3Fi 6anlTTapr OOJIBIIT TaGbIJ’[aﬂbI.

Tyiiinai cesnep: nayuenmmepoiy KAHAZAMMAHYWBLIBIbL, SUHEKOLOSUSABIK KOMEK, MEOUYUHANLIK Kbl3MeMm CANAChl, He2i3el KOMNOHEeHN -
mepoi manoay, pespeccuanviy manoay, Kasaxcman.
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Introduction: Patient satisfaction is a critical indicator of
healthcare quality and a key determinant of clinical outcomes.
As healthcare systems worldwide strive to improve patient
experiences, understanding the factors contributing to
patient satisfaction is crucial for optimizing care delivery.
High levels of patient satisfaction are linked to better health
outcomes and enhanced patient trust, increased adherence to
treatment plans, and improved overall healthcare efficiency.
Conversely, dissatisfaction can lead to negative health
outcomes, decreased patient compliance, and a reduction in
the overall effectiveness of healthcare services [1].

In recent years, healthcare providers have increasingly
focused on identifying and addressing factors influencing
patient satisfaction. These factors can be broadly categorized
into clinical and service-oriented aspects, with clinical care
encompassing medical interventions, diagnostic quality, and
the availability of resources, while service-oriented aspects
include staff communication, room quality, and the general
healthcare environment. Understanding how these factors
interact and contribute to patient satisfaction is essential
for healthcare administrators and policymakers seeking to
improve the quality of care [2].

This study explored the relationship between various
factors and patient satisfaction in healthcare settings. Using
Principal Component Analysis (PCA) to categorize patients
based on their satisfaction levels and medical indicators,
we seek to identify distinct groups of patients with varying
perceptions of their healthcare experiences. Additionally,
we aim to quantify the impact of key factors—such as staff
communication, room quality, diagnostic quality, and medical
supply—on overall patient satisfaction through regression
analysis. This approach provides valuable insights into which
aspects of healthcare have the greatest influence on patient
satisfaction and offers guidance for healthcare providers
seeking to enhance the patient experience [3,4].

Through this research, we hope to contribute to the
growing body of knowledge on patient satisfaction, providing
actionable recommendations that can guide improvements
in healthcare delivery. By targeting the factors that most
significantly affect satisfaction, healthcare organizations can
enhance the quality of care, leading to better patient outcomes
and a more positive healthcare experience.

The study aimed to evaluate the impact of medical
and demographic factors on patient satisfaction with
gynecological care.

Materials and Methods:

2.1 Study Setting, Period, and Design. This cross-sectional
study was conducted to identify key predictors of satisfaction
among gynecological patients in public healthcare facilities in
Almaty, Kazakhstan. Data were collected over three months,
from January to March 2024, using structured questionnaires
and hospital records

2.2. Participants. The participants in this study were
patients receiving care at a healthcare facility selected
through a stratified random sampling method to ensure
diverse representation across different demographics, health
conditions, and satisfaction levels. The inclusion criteria
were Adults aged 18 and older. Patients were admitted to
either outpatient or inpatient departments during the study
period. Patients with varying medical conditions, ranging
from acute to chronic illnesses, ensure a broad spectrum of
healthcare experiences. Patients who had completed a patient
satisfaction survey as part of the hospital’s routine feedback
process. Exclusion criteria included Patients who did not
provide informed consent to participate in the study. Patients
who were unable to understand the survey or participate
due to language barriers or cognitive impairments. Patients
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whose stay in the healthcare facility was too brief to provide
meaningful satisfaction data.

2.3. Sample size determination. The sample size for this
study was determined considering key factors such as the
design effect, expected non-response rate, and available
resources. The following parameters were used to ensure
statistical power and representativeness. A design effect 1.5
was applied to account for potential clustering effects, as
participants were drawn from outpatient departments across
multiple facilities. We anticipated a non-response rate of
5%, a common consideration in similar healthcare research.
The study aimed for a 95% confidence level (a = 0.05) and
80% power (1-B = 0.8), typical benchmarks in research to
detect meaningful differences in patient satisfaction. Given
these factors, the initial sample size calculation yielded a final
recommended sample size of 181 participants. This ensured
the ability to detect significant effects while compensating for
potential non-responses and clustering. However, due to time
constraints and challenges related to data collection, the final
sample size consisted of 107 respondents. While this was
smaller than initially planned, it is consistent with sample
sizes used in a similar study conducted in Ghana [5]. Despite
the challenges faced, this sample size remains robust and
relevant, ensuring the research aligns with established studies
and contributes valuable insights to understanding patient
satisfaction in the region.

2.4. Variables and measurements. Participants completed
an online, self-administered questionnaire distributed via
a survey link created using Google Forms. The survey was
shared across multiple online platforms, including email
and WhatsApp, to ensure broader coverage. This approach
enabled the inclusion of a diverse range of respondents,
enhancing the representativeness of the data. The collected
data encompassed detailed socio-demographic information,
patient perceptions of healthcare services, and hospitalization
methods, offering a comprehensive view of the factors
influencing healthcare experiences in the region. The study’s
focus on these elements ensures the research is well-informed
and relevant to understanding patient satisfaction in various
healthcare settings. The survey consisted of 45 questions to
assess patient satisfaction, the primary dependent variable
for insured and uninsured participants. The questionnaire
explored various socio-demographic factors, such as age,
marital status, education, residence, income, and insurance
status, alongside patient satisfaction with hospital services,
hospitalization methods, and involvement in treatment
decisions. By examining these factors, the research
provides valuable insights into the key determinants of
patient satisfaction, shedding light on how socio-economic
and healthcare access factors influence overall healthcare
experiences.

2.5. Data collection and procedures. A structured
questionnaire adapted from similar studies was developed for
interviewer administration [2]. The final instrument consists
of three sections. The first section gathers demographic
information, such as age, marital status, education level,
residence, income, and insurance status. The second section
explores factors related to hospital services, hospitalization
methods, and patient involvement in treatment decisions for
insured and uninsured individuals. The final section evaluates
patient satisfaction through 16 statements, with responses
measured on a five-point scale from 1 (strongly disagree) to
5 (strongly agree).

To ensure linguistic accuracy, a language expert first
translated the English version of the questionnaire into
Kazakh. This was followed by a retranslation into English by
another specialist. The Kazakh version underwent pre-testing
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at a health center in a nearby district. The reliability of the
satisfaction measurement section was then assessed.

Cronbach’s alpha coefficient, 0.83, indicates strong internal
consistency. A pilot study assessed the questionnaire’s clarity
and reliability, and minor adjustments were made based on
feedback received before the survey began.

2.6. Statistical Analysis: Data analysis was conducted in
Python using pandas, numpy, sci-kit-learn, and stats models.
Descriptive statistics were obtained using describe (), while
a correlation matrix (corr()) identified key associations.
PCA (sci-kit-learn) reduced dimensionality and categorized
patients into satisfaction-based clusters, visualized via scatter
plots. Logistic regression (LogisticRegression) quantified
the impact of factors on satisfaction, with model accuracy
assessed through adjusted odds ratios (AORs) and 95%
confidence intervals (Cls). Multicollinearity was checked
using the Variance Inflation Factor (VIF). The results
highlighted staff communication and room quality as the
most influential factors in patient satisfaction.

Results: Figure 1 presents the results of a Principal
Component Analysis (PCA) conducted to categorize patients
based on their satisfaction levels and medical indicators.
The analysis identified four distinct patient clusters, each

visually represented by a different color on the graph. Cluster
0 (Purple) — Lower Satisfaction. Patients in this group
reported the lowest satisfaction with both medical care and
service quality. Their concentration in the lower section of
the graph reflects a more negative perception of healthcare
conditions. Cluster 1 (Blue) — Moderate Satisfaction. This
cluster represents patients with mid-range satisfaction
levels. Their position on the positive side of the PCA1 axis
suggests a somewhat favorable perception compared to
Cluster 0. Cluster 2 (Green) — High Satisfaction. Patients
in this group reported higher satisfaction with both medical
services and overall care. Their placement on the graph
reflects positive healthcare experiences. Cluster 3 (Yellow) —
Highest Satisfaction. This group comprises patients with the
highest satisfaction levels, excellent medical indicators, and
top-rated service experiences. Their position in the upper-
right section of the graph highlights their overwhelmingly
positive feedback. This clustering analysis offers valuable
insights into patient satisfaction, helping healthcare providers
pinpoint areas for improvement. Hospitals can optimize care
quality and patient outcomes by addressing concerns within
lower-satisfaction clusters and enhancing key factors that
drive positive experiences.

PCA2

-2

PCA1

Clusters
Cluster 0
Cluster 1
Cluster 2
Cluster 3

Figure 1 — Patient clustering based on satisfaction levels and medical indicators (PCA analysis)

Figure 2 illustrates the regression coefficients for the five
key factors influencing patient satisfaction in healthcare
settings. These coefficients quantify the strength of each
factor’s impact on patient satisfaction, with higher values
reflecting greater influence. With a regression coefficient
of approximately 0.30, staff communication has the most
substantial effect on patient satisfaction. This significant
impact underscores the importance of clear, empathetic, and
effective communication between healthcare professionals
and patients in enhancing overall patient experiences.
The regression coefficient for room quality is about 0.25,
indicating that the condition and comfort of the patient room
play a pivotal role in shaping patient satisfaction. Room
quality, second only to staff communication, is crucial for
creating a positive healthcare experience.

Diagnostic quality is associated with a regression
coefficient of approximately 0.20, reflecting its important
yet slightly lesser contribution to patient satisfaction.
While high-quality diagnostics are critical for patient care

and satisfaction, they do not impact communication and
room quality significantly. Medical supply has a regression
coefficient of approximately 0.15, suggesting that while the
availability and quality of medical resources are essential
for patient care, their influence on overall satisfaction is
comparatively smaller than factors such as communication,
room quality, and diagnostic quality. The constant term in
the regression model represents the baseline value of patient
satisfaction when all other factors are set to zero. While it
does not provide direct insights into the individual factors, it
is a reference point in the regression analysis. The analysis
highlights that staff communication (0.30) and room quality
(0.25) are the most influential factors in patient satisfaction.
Although diagnostic quality (0.20) and medical supply (0.15)
also contribute to satisfaction, their impact is smaller. These
findings underscore the importance for healthcare facilities
to prioritize improvements in staff communication and room
conditions, as these factors substantially enhance patient
satisfaction and overall care quality.
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Figure 2 — Regression coefficients for Top-5 factors affecting patient satisfaction in healthcare settings

The boxplot above depicts the distribution of hospital stay
durations across four patient clusters, highlighting distinct
patterns. Cluster 0: This group exhibits the widest range of
stay durations, from 2 to 7 days, with a median of around 4
days. Most patients in this cluster experience moderate stays,
though some stay longer. Cluster 1: Patients in this cluster
have the shortest stays, with a median of approximately 3
days. The interquartile range is narrow, with the majority
staying between 2 and 4 days, suggesting shorter hospital
stays. Cluster 2: The stay duration for patients in this cluster

is moderate, with a median of 5 days. The range shows some
variability but remains higher than Cluster 1, indicating
moderately long hospital stays. Cluster 3: This group has the
longest stays, with amedian of around 6 days. The interquartile
range shows that most patients stay between 4 and 8 days,
notably higher than the other clusters. The analysis reveals
that Cluster 1 patients have the shortest stays, while Cluster
3 patients have the longest. Clusters 0 and 2 show moderate
stay durations. These variations may reflect differences in the
severity of patients’ conditions or healthcare needs.

10

)

Days of Stay

Cluster

Figure 3 — Hospital stay duration by patient cluster

Figure 4 presents a correlation matrix illustrating the
relationships among the top five factors influencing patient
satisfaction in healthcare settings. The matrix uncovers key
patterns that highlight the interplay between these factors and
their collective impact on the overall patient experience. A
notable finding is the perfect correlation (1.00) between Staff
Communication and Service Quality, indicating that effective
communication directly enhances service satisfaction.
Additionally, Room Quality and Diagnostic Quality exhibit
strong positive correlations with Staff Communication and
Service Quality (ranging from 0.85 to 0.94). This suggests
that patients are more likely to perceive the overall healthcare

service favorably when they are satisfied with their room
conditions and diagnostic processes. Another essential factor,
the availability of medical supplies, demonstrates a moderate
correlation between room quality and service quality
(ranging from 0.79 to 0.90). While still important, its impact
appears slightly lower than communication, room quality,
and diagnostic quality. These correlations confirm that
multiple interconnected factors shape patient satisfaction.
Enhancements in one area, such as communication or
diagnostic services, tend to have a positive ripple effect
across other aspects, ultimately leading to higher overall
patient satisfaction.
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Figure 4 — Correlation matrix of Top-5 factors affecting patient satisfaction in healthcare settings

Discussion: The findings of this study provide crucial
insights into the factors that drive patient satisfaction in
healthcare settings. The PCA clustering analysis identified
four distinct groups of patients based on their satisfaction
levels and medical indicators. It clearly explains how
different patient perceptions of healthcare services are related
to various factors such as communication, room quality,
diagnostic quality, and medical supplies.

Identifying these four clusters allows healthcare providers
to target specific areas for improvement. Cluster 0 (Lower
Satisfaction) represents a critical group where patient
perceptions of healthcare services are significantly negative.
These patients reported low satisfaction with the quality
of medical care and the service received, indicating a need
for intervention in their care’s clinical and service aspects.
In contrast, patients in Cluster 3 (Highest Satisfaction)
expressed the highest satisfaction levels, with excellent
medical outcomes and service experiences. The fact that
Cluster 3 patients had overwhelmingly positive feedback
emphasizes the importance of maintaining high standards in
care delivery.

One key finding from the regression analysis is the
dominant role of staff communication in shaping patient
satisfaction. This is consistent with existing literature,
highlighting the importance of clear, empathetic, and patient-
centered communication in improving patient experiences.
Staff communication received the highest regression
coefficient (0.30), indicating its paramount importance in
determining overall satisfaction. The substantial effect of
communication can be linked to the growing recognition that
patient engagement and understanding significantly influence
their healthcare experience, including their trust in providers
and their adherence to medical advice [6,7].

Regarding environmental factors, room quality emerged
as a highly influential factor (regression coefficient of
0.25). This finding aligns with studies showing that the
physical environment of healthcare settings, including
room cleanliness, comfort, and privacy, significantly
affects patient perceptions of care quality. Hospitals should

prioritize improvements in physical facilities to enhance
patient satisfaction, particularly since this factor is nearly as
influential as staff communication.

Diagnostic quality (regression coefficient 0.20) and
medical supply (regression coefficient 0.15) were also
important, though they had a somewhat lesser impact on
overall satisfaction than communication and room quality.
This suggests that while high-quality diagnostics and the
availability of medical supplies are critical for ensuring
quality care, they may not always be perceived as directly
influencing patient satisfaction as strongly as interpersonal
and environmental factors [8]. However, it is important to note
that poor diagnostic quality or shortages in medical supplies
could still lead to dissatisfaction, which could manifest in
other aspects of care, such as the overall healthcare process
and outcomes.

The boxplot analysis of hospital stay durations across
clusters suggests that the severity of patients’ conditions
or healthcare needs may be linked to their length of stay.
Cluster 1 (Moderate Satisfaction) had the shortest stay
durations, while Cluster 3 (Highest Satisfaction) had the
longest stays. This could imply that patients with more
complex medical conditions might experience longer stays
but also report higher satisfaction due to better overall
care and medical outcomes. On the other hand, patients
in Cluster 0, who reported lower satisfaction, experienced
more variable stay durations, possibly reflecting less
favorable experiences or complications during their
hospital stays.

Furthermore, the correlation matrix reinforces the
interconnectedness of the factors influencing patient
satisfaction [7]. The perfect correlation between staff
communication and service quality underscores the reciprocal
nature of improving communication, which enhances patient
understanding and directly boosts perceptions of service
quality [9,10]. Similarly, the strong correlations between
room quality, diagnostic quality, and service quality suggest
that improving one factor, such as room conditions or
diagnostics, can have a cascading effect on other aspects of
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care, ultimately leading to a more positive overall patient
experience [11-14].

Conclusion: This study highlights several key areas
for healthcare providers to focus on to improve patient
satisfaction. Staff communication and room quality emerged
as the most significant factors influencing satisfaction,
emphasizing the importance of creating a supportive,
empathetic environment and maintaining high standards
of facility cleanliness and comfort. Diagnostic quality and
medical supplies are also important, though their impact on
satisfaction is somewhat smaller. By understanding these
factors and implementing targeted improvements, healthcare
organizations can enhance the quality of care, patient
satisfaction, and, ultimately, patient outcomes.
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JAuchyHKIUSA JIOHHOTO COYJICHEHHU: YTO MbI 3HaeM
U 4TO elle MPeACTOUT Y3HATh... (0030p JUTEpaTyphl)

A.K. Anmuvimosa’, A. Amansconkwizvl’, I K. I'voawmesa’, A.E. /lonaesa’,
J.C. Kynvacanoea’, b.K. Kapumcaxoea’, II1.b. Kocmypamosa’

'HAO «3anaono-Kazaxcmanckuii meouyunckuil ynueepcumem um. Mapama Ocnanosay,
Axmobe, Pecnybnuxa Kazaxcman

AHHOTALIUS

AxtyajabHocTb: duchynkims soaaoro cowteHenus ([1JIC) — ato 3a6oneBanme, KOTOpOe MPUBOANUT K HAPYIIECHUAM CTPYKTYPHI U (PyHKIUH
JIOHHOTO COWICHEeHNs. PacXxokeHre IOHHOTO COWICHEHNUs BO BpeMs 0EpEMEHHOCTH MOXET MPOSIBIISATHCS OOJNEBBIM CHHAPOMOM M HapyIie-
HueM noxonku. Hecmotps Ha pacripoctpaHeHHOCT JIJIC, OCHOBHBIE MEXaHU3MBI, AUATHOCTHYECKUE KPUTEPHU U ONTUMAIIbHBIE CTPATETHH
JICYCHUsI IAHHOTO 3a00/I€BaHUS OCTAIOTCS HEICHBIMU.

Iean uccireoBaHus — CHHTE3 COBPEMEHHBIX JAHHBIX JUIs (OPMUPOBaHHMS HestocTHOTO npeacTasienus o J1JIC Bo Bpemst 6epeMeHHOCTH 1
POJIOB.

Marepunaasl n1 Metoasl: O630p nuTeparypsl ObUT poBeaeH ¢ ucrnonab3oBanneM PubMed, EMBASE, Google Scholar u eLibrary. beum
BKJIFOYEHBI HCCIIEI0BAHUS, N3YYaOIIie STHONOTHIO, THarHocTHKy 1 jiederue JIJIC Bo BpeMst GepeMEeHHOCTH.

PesynbraThl: Pe3ynbrarsl 1aHHOTO 0030pa MouepKUBaoT MHOrodakTopHyo npupoay MKB, B koTopoii BayKHYIO pOJib HTPAOT FOPMOHAITb-
HBIE (haKTOpPBI, OMOMEXaHNIECKUEe U3MEHEHNS U MHIMBUIyaJIbHAs [IPEPACIIONOKEHHOCTh. JJHarHocTHIecKue METObI, BKIIIOUasl yIbTpas-
BYKOBOE HCCIICJOBAHHE U KIMHIUYECKYIO OLICHKY, IIMPOKO HCHOIB3YIOTCS, HO UM HE XBaTaeT CTaHAapTH3auuy. [T0AX0bl K JICHEHHIO CHIBHO
pa3IMYaoTCs M 9acTo BKIIIOYAIOT KOHCEPBAaTUBHEIE MEPHI, TAKHE Kak (H3HOTepamys 1 JIedeHne O0JH, a TaKyKe XUPYPruiecKie BMeIaTelb-
CTBa B TSDKEJNBIX CITyYasx.

3akmodenne: [IJIC — cioxHOE COCTOSHHE, OKAa3bIBAIOIIEE 3HAYUTEILHOE BIMSAHUE HAa KaUYeCTBO JKU3HH JKCHIIMH. XOTS KOHCEPBaTUBHOE
nedeHne Jacto d(pQPeKTHBHO, HEOOXOMUMBI AaNbHEHIe UCCIIeOBaHUS IS Pa3paboTKu HAaydHO 0OOCHOBAHHBIX PEKOMEHMANHMI 1o aua-
rHoctuke u nedenuro JJJIC. Bynyuue ucciaenoBanus JODKHBI ObITH COCPEAOTOYEHBI Ha BBIBICHUH HAJICXKHBIX OHOMapKepoB, pa3paboTke
CTaHAAPTH3NPOBAHHBIX UATHOCTHUECKHX KPUTEPUEB U OLIEHKE JIOITOCPOUHBIX PE3yIETaTOB PA3INIHBIX ITOAXO00B K JICUCHHUIO.

KuroueBsie cioBa: oucgyukyus nonnoeo counenenus ([JIC), gumamun [, penaxcut, He0ocmamoyHoCms KATbYus U MAHUA, cumgusuona-
musi, bepemeHHOCb.
Jas uutupoBanus: AnteiMoBa A.K., AMamxonkbsi3sl A., I'ydamesa ['K. u ap. AucyHKIWS TOHHOTO COWIEHEHHUS: YTO MBI 3HaeM U UTO

eule MpeICTOUT y3HaTb... (0030p nuteparypsl). Penpodykmuenas meduyuna (Llenmpanvnas Azus). 2025;1:57-66.
https://doi.org/10.37800/RM.1.2025.435

Symphysis pubis dysfunction: What we know and still have to learn...
(A literature review)

A.K. Altymova’, A. Amanzholkyzy’, G.K. Gubasheva’, A.E. Donayeva’, D.S. Kulzhanova’,
B.K. Karimsakova’, Sh.B.Kosmuratova’

! West Kazakhstan Marat Ospanov Medical University, Aktobe, the Republic of Kazakhstan

ABSTRACT

Relevance: Symphysis pubis dysfunction (SPD) is a disorder that leads to disturbances in its structure and function. SPD can also cause
divergence of the pubic symphysis during pregnancy, which can manifest itself as pain syndrome and gait disturbance. Despite its prevalence,
the underlying mechanisms, diagnostic criteria, and optimal treatment strategies for SPD remain unclear.

The study aimed to synthesize the available data for a holistic understanding of SPD during pregnancy and childbirth.

Materials and Methods: This systematic literature review was conducted in PubMed, EMBASE, Google Scholar, and eLibrary databases.
The included studies investigated the etiology, diagnosis, and management of SPD during pregnancy.

Results: This review highlighted the multifactorial nature of SPD, with hormonal factors, biomechanical changes, and individual
predispositions playing significant roles. Diagnostic methods, including ultrasound and clinical assessment, are widely used but lack
standardization. Treatment approaches vary widely and often include conservative measures, such as physical therapy and pain management,
as well as surgical interventions in severe cases.

Conclusion: SPD is a complex condition that significantly impacts women’s quality of life. While conservative management is often
effective, further research is needed to establish evidence-based guidelines for SPD diagnostics and treatment. Future studies should focus
on identifying reliable biomarkers, developing standardized diagnostic criteria, and evaluating the long-term outcomes of different treatment
approaches.

Keywords: Symphysis pubis dysfunction (SPD), vitamin D, relaxin, calcium and magnesium deficiency, symphysiopathy, pregnancy.
How to cite: Altymova AK, Amanzholkyzy A, Gubasheva GK, et al. Symphysis pubis dysfunction: what we know and still have to learn...

(A literature review). Reproductive Medicine (Central Asia). Russian. 2025;1:57-66.
https://doi.org/10.37800/RM.1.2025.435
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Kacara cum@pu3sinin 1ucPyHKIMsACHLIHBIH: 0i3 He Ol1eMi3
’KOHE HeHi YyiipeHy KepeK... (9aedneTKe 1IoJy)

A.K. Anmeimosa’, A. Amannconkwizvl’, I K. I'voawesa’, A.E. /lonaesa’,
/I.C. Kynvacanosa’, b.K. Kapumcaxoea’, I11.b. Kocmypamoea’

«Mapam Ocnanoé amvinoazel bamvic Kazaxcman meouyuna ynugepcumemiy KEAK,
Axmebe, Kazaxcman Pecnyonukacot

AHJATIIA

O3exridgiri: Kacara cumusinig qucdynkuuscer (KC/I) — Oyi1 OHBIH KYpBUTBIMBI MEH KBI3METiHIH OY3bUTybIHAH, COHAAN-aK )KYKTUIIK Ke3iH-
Jeri kacara cuMQuU3iHiH aXbIpayblHaH, aybIPCHIHY JKOHE XKYPICTiH Oy3bUTYBI peTiH/e KopineTiH aypy. OHbIH TapaiyblHa KapaMacTaH, HeTi3ri
MeXaHU3MIEep, THarHOCTHKAIBIK KPUTEPHUIIep KaHe OHTAMIIBI eM/Iey CTpaTeTHsIaphl TYCiHiKci3 00T Kama 6epei.

3epTTey MaKcaTbl — 3epTTEYIiH MaKcaThl )KYKTLIIK skoHe 6ocany kesinaeri KCrypaisl OipTyTac TYCIHIKTI KaJbIOTACTHIPY YINiH Ka3ipri
3aMaHFbI ICPEKTEpPAi CUHTE3/IeY.

Marepnaanap MeH daicrepi: XKyiteni oneduerxe momy PubMed, EMBASE, Google Scholar xane eLibrary apkbsuist xyprizini. XKykrimik
ke3ingeri KC/ 3THONOTHACHIH, THArHOCTUKACHIH KOHE eMICYiH 3€pTTEHTIH 3epTTeynep KaMThUIIbL.

Hortmxesnepi: Ochbl mONyIbIH HOTHKENIEPi TOPMOHABIK (akTopiap, GHOMEXaHUKAJIbIK ©3repicTep MoHe jKeke OeHiMALIK MaHbI3Abl Pl
arkapatsiH KCJI-HBIH keIl (haKTOpIIEI CUITATBIH KepceTeai. JJMarHoCTHKANBIK 9fiCTep, COHBIH IIIIHJE YABTPaIbIOBICTHIK JKOHE KIMHUKAIIBIK
Oaranay KeHiHEH KOJIaHBUIAAbI, Oipak cTaHAapTTay >KOK. EMaey Tocinaepi op Typi skoHe kebiHece pu3noTepanus >koHe aybIPCHIHYIBI Oacy
CHSIKTBI KOHCEPBATUBTI IIapajiap/bl, COHAali-aK aybIp )Karaaiiapia XUpypPrusuIbK eMIi KaMTHABL.

Kopoiremasr: KCJI - oiffenneprin emip camaceiHa aiTapibIKTail ocep eTeTiH Kypaeini xkarnaidl. KoHcepBaTtuBTi emzey *xui THIMIl Gorra-
HeiMeH, KCJl ntnarHocTrkacsl MeH eMieyl OOMbIHIIA ToNIeN i HyCKaymapsl 93ipiey YIIiH KOCBIMINA 3epTTeyep KaxkeT. bonamak 3eprreynep
CeHIMi OMoMapKepIepi aHbIKTayFa, CTAaHIAPTTAIFaH TUArHOCTHKAJIBIK KPUTSPUIIIEPIi 93ipiecyre sKoHe opTYPIi eMIey TOCIIACPiHiH Y3aK
Mep3iMJIi HOTHKEJIepiH Oaranayra GarbITTallybl KepeK.

Tyiiinai ce3nep: Kacaza cumeusiniy oucynxyusicol, D eumamuni, perakcun, Kaibyull JCIHe MASHUL MANULLIbIZbL, CUMPUIUONAMUS],

HCYKMINIK.

Bgenenue: /{ucdynakuus nornoro cowrenenus (JJJIC) —ato
3a00eBaHne, KOTOPOe MPUBOAUT K HAPYIICHUSM CTPYKTYPBI
(hYHKIIMH JIOHHOTO COWICHEHUs. PacxoxneHne JIOHHOTO Ccod-
JICHEHHS BO BpeMs OEpEeMEHHOCTH MOXKET TIPOSBIIATHCS Oore-
BBIM CHHAPOMOM U HapylIeHHeM IOXoakH [1, 2].

3aboneBaemocts JJIC pactér ¢ xaxapiM rogom [3]. B
3apyOeXKHOHM JMTEpaTrype 4Yalie BCEro BCTPEYaeTcsl TePMHH
«razoBasi 0o0yb OepeMEHHBIX», «OMOSCHIBAIOIIAS Ta30Bas
00JIb OCpEMCHHBIX», «IIOSICHUYHO-Ta30Bast 00Jb OepeMeH-
HBIX», <«JIOHHO-KPECTIIOBO-TIONIB3JIONIHAS  apTPOMATHs,
«Ta30Basi HENOCTATOYHOCTHY», «IUCOHYHKIUSA JOHHOTO COY-
JICHEHUS», «JIOOKOBBIA Pa3phIB Ta3ay, «JIOOKOBBIA JHACTa3
WIA «IOCTepONOBOM anacTa3 JOOKoBoro cumdmsa». Bce
STH TEPMHUHBI OTHOCATCS K O0JH, CBI3aHHOHN C pOJaMH, WIIH
HECTaOMIBHOCTBIO Ta3a mocie poaoB [3]. B oTeuecTBEeHHBIX
MCTOYHHUKAX Yallle BCErO HCIONB3YIOTCS TEPMHUHBI «CUMOH-
3UTY, «CUM(HU3HMONATUSY, «TUIIOBHUTaMHHO3 Dy, «ocrteo-
nenusi 6epemeHHbIx» [4]. IIpoOnema omnpexneneHus TOYHOI
pacnpoctpanennoctu JJIC cBsa3aHa ¢ OTCYTCTBHEM YETKHX
KPUTEpUEB IMAarHOCTUKH. 1o MMeromuMcest TaHHBIM, 3300-
neBanue Berpedaercs B 0,03-2,8% cimydasx OepeMeHHOCTH
[5,6]. Ilockonbky B Hay4yHOU JUTEpaType HET €AUHOTO MHE-
HUS IO OTIPENEIICHUI0, STHOMATOTEHE3Y, THArHOCTUKE U Jie-
YEHHIO 3TOTO PEIKOTO OCIIOKHEHHUS, MBI TOMBITAIUCH IIPOa-
HAJIM3UPOBATh JIUTEPATYPY IO STOMY BOIIPOCY.

VYcmemHoe BBHIHAIIMBAaHUE W POXKACHHE peOeHKa CTaHO-
BATCS BO3MOXKHBIMH Omarozmaps DIyOOKOH TOPMOHAJIBHOW
nepecTpoiike opranu3ma xxeHmuubl. C 12-if Henenu akTuB-
HO CHHTE3UPYIOTCS IUIAICHTapHbIE TOPMOHBI PeJIaKCHHa, KO-
TOpBIE UTPAIOT BAKHEHIIIYIO POJIb B IOATOTOBKE OpPraHU3Ma

KEHILIUHBI K POJaM, BbI3bIBas Psili PU3MOJIOTNYECKUX H3Me-
Henuit [1, 2, 7, 8]. Kak mokazanu uccienoBaHusl, pelakCUH
OKa3bIBaeT 33IeP)KKy KUAKOCTH B OpPTraHM3MeE W pa3pyliaro-
11ee JeliCTBUE Ha KOJuIareH JIOOKOoBoro cumdusa, 4To nNpuBo-
JIUT K YBEJIMYEHHIO TTOJBI)KHOCTH M pa3MATYCHHUIO CYCTaBa, a
TaKXKe OCTA0JICHUIO MOJICPKUBAIOIINX €ro CBs30K [3, 9-11].
[TocreneHHOE pacXOXKAEHHE JIOHHOTO COYJIEHEHHMs, HaOIo-
JlaeMoe Ha MPOTSHKCHHUU Bcel OCpEMEHHOCTH, MPEICTABISCT
co00# (PU3NOTOTHIECCKUIT TIPOIIeCcC, 00CCTIETHBAIOIINNA OTITH-
MaJbHBIE YCIOBHA IUIA pomoB. K koHITy OepeMEHHOCTH 3TO
pacxoxaeHrne 00BIYHO COCTaBISIET 2-3 MM, YTO CLIOCOOCTBY-
€T YBEIHYCHHUIO JUaMeTpa Ta3a M OOJierdacT MPOXOXKICHHE
1072 1Mo poaoBsIM Iy Tsm [4, 12]. [Ipu upeamepHom paccia-
OnmeHuu JOOKOBOTO cMM(H3a Pa3BUBAETCS €0 HECTaOWIIb-
HOCTb, COINPOBOXKJAMOMIasics AucKkoMpopToM M OONEBBIMU
omymeHuamu [13, 14].

Tounbie npuunnbl Bo3HUKHOBeHUs JIJIC nmo cux mop He
scHbl. OnHaKko psaj (akTOpoB MOBBIIIAIOT PHUCK PA3BUTHS
JJIC. K HuM oTHOCATCS: Bo3pacT OepeMeHHOi, 00pa3 KHU3HU
(xypenue, Gpu3nIeCKUe HArpy3Kd B Meprof OEPEMEHHOCTH),
OCOOCHHOCTH TENOCIOXKEHUS (HAJMIUe TIIOXOW OCaHKH,
3HaUNTENbHAs pUOaBKa B Bece WIH AC(UITUT MacChHl Tela),
XPOHHYECKHE BOCHAJHUTEIbHBIC 3a00JIeBaHUS MOYEBBHIBO-
TSI CHCTEMBI, TCHUTAJIbHBIE MH(EKINH, MTePEaaronIrnecs
MIOJIOBBIM Iy TEM, OCTIOKHEHHS OEPEeMEHHOCTH U POJOB (MHO-
rOIIONUE, JUTMTENBHBIA TIEPBbI MEepHO POAOB, OBICTPBIC U
TUTOTHBIE CXBAaTKH BO BPEMS POJIOB, AJIHUTEIBHBIH OS3BOIHBII
NepHoJl, NPUMEHEHNE YTEPOTOHUUECKHX CPEICTB, AUCTOLUS
TUICYUKOB, KOJMYECTBO IMPEAbIIYIIHX OepeMeHHOCTeH, Ma-
KpocoMHs IUIofa, Ledalo-TIenbBuYeckast IUCIpPOIIOpIus,
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SNMIYPaJbHBIA TyTh aHECTE3WH, POIOPa3pEILICHUE ITyTEM
KecapeBa CEYEeHHUs, KOTOpbIe HE MPEIOTBPAIlaloT peluanuBa
cUM(U3UTA y POXKCHUII), & TAKKE OCOOEHHOCTH CTPOCHHS
Taza W COIyTCTBYIoIIHE 3a0oneBaHUs (PaXxWT, MOBTOPSIO-
mIrecs BBIBUXH, aCHMMETPHS Ta3a, MOBBIIMICHHAS JIOMKOCTD
KOCTEH, y3KHH Ta3, TpeablIylIue TpaBMbl B 00NacTH Tasa,
ocTeoMasIus, XoHapomansius [1, 2, 7, 8, 14-17].

CornacHO COBpPEMEHHBIM HayYHBIM JaHHBIM, TEHETUUECKHUE
HapylUIEHHs, 3aTPardBalolINe CTPYKTYpY COEAMHHUTEIHLHOMN
TKaHHU, SBISFOTCS JOTOTHATEIEHBIM (haKTOPOM Pa3BUTHS Ta-
TOJIOTHYECKOTO THacTa3a KocTel. AHOMAIuH mponudepaun
WIA 4Ype3MepHas Nerpajalus KoJulareHa, OOyCIIOBJICHHBIC
MyTalsIMH B COOTBETCTBYIOUINX I'CHAX, IPUBOJAT K JUCIIIIA-
3MU COEMHUTENLHOM TKaHU U, KaK CJIEACTBHE, K HAPYIICHUIO
LIEJIOCTHOCTH CycTaBoB [7, 18].

MHorue poXEHUIBI UCTIBITHIBAIOT OONMH B OONACTH JOO-
Ka, OHEMEHHE, CyIOpOTH; IIpu 3ToM y 5-8% Oomm BeIpaxe-
HBI O4eHb cHiIbHO. [locie pomoB Gomm coxpassiorcs y 7%
JKEHIIMH. OTO COCTOSHHE CYLIECTBEHHO OIpPaHUYUBAET
AKTHBHOCTb JKCHIIWH, yXyAllas KadecTBO WX JKU3HH U 3a-
TpyaHss yxon 3a pebeHkoM [4, 5, 14, 16]. Yacto nuarnos
JUIC ommOo4HO cTaBHTCS BMECTO IpPYTrHX 3a0o0jeBaHMH.
WuTpanaransHBI pa3peiB TIOOKOBOTO cuM(pW3a — penKoe
OCIIO)KHEHHE, dallle BCTpedaromieecs y KeHIIWH crapie 35
net [3, 7, 16, 19].

B Hacrosiiiee Bpems HET €AMHON aKyIIEPCKOI TaKTHKH I10
JJIC, kak ¥ eAUHBIX JUArHOCTHYECKUX KpUTepueB. B mMex-
QYHAPOMHOW HAyYHOW TMPAKTHKE HEIOCTATOYHO HAyYHBIX
WCCIIEIOBAaHUN II0 JAHHOW NATOJOTHH, HET CTaHJapTHBIX
MPOTOKOJIOB BesieHus oepemeHHbIX ¢ JIJIC. Hanbonee qacras
HE0OOCHOBaHHAsI aKylllepcKasi TAKTUKA Ha JaHHBIA MOMEHT —
3TO0 aboMHHANTBHOE ponopasperneHue [20, 21].

B HekoTopbIX citydasx TpeOyeTcsi KOMIUIEKCHOE JIeYeHHE C
y4acTHUEM PA3JIMYHBIX CIIEUUATUCTOB [4, 5, 14].

Heanb uccae0BaHUS — CHHTE3 COBPEMEHHBIX JAHHBIX JUIS
(dbopmupoBanus 1enoctaoro npencrasneHust o JJJIC Bo Bpe-
Ms1 OepeMEHHOCTH 1 POJIOB.

Marepuanabl U MeToAbl: MBI NPOBENU JUTEPATYPHBIN
0030p myoOnmkanuit 3a 2014-2024 romer B 0a3zax JaHHBIX
PubMed, EMBASE, Google Scholar u eLibrary mo xiroue-
BBIM CJIOBaM: Ta30Bas 00Jib OCPEMEHHBIX, MOSCHUYHO-TAa30-
Basi 00Jb OCpEMEHHBIX, MUCHYHKIUS JIOHHOTO COUICHCHMUS,
CUM(H3UT, CUMPHU3HOTATHS.

Kpurepru BKITIOUSHHSI HCTOUHUKOB:

- MTOCBSIIEHB IUCOYHKIUN JIOHHOTO COWICHEHWUS,
cuMGU3HTY, CUM(DU3HOTIATHH;

- HAXOJSITCS B OTKPBITOM JIOCTYTIC;

- OMmyOJINKOBaHBI HAa PYCCKOM WM aHIJIHICKOM
SI3BIKAX;

- comepkaT WHQOpPMAIMio 00 STHONOTHH, KIMHH-
Ke, MUArHOCTHKE, JIEUeOHON TaKTUKE W HMCXOHAaX OIHCHI-
BaeMOM IaTONIOTHH y OepeMEeHHBIX KEHIIUH C IHarHO30M
CUM(HU3HOTIATHH.

Kpurepuu UCKIIFOYCHUST HICTOYHUKOB:

- HCCIICIOBAaHHS Ha KUBOTHBIX;

— myOnukarwm ctapmre 2014 roxa.

Pesyabrarbl: BOnbIIMHCTBO Bpadel CUMTAIOT, 4YTO pac-
XOXJIEHHE JIOHHOTO COYJICHEHHsI BO BpeMsi OEpeMEeHHOCTH
CBSI3aHO C TOPMOHOM PEJIaKCHH, OJHAKO HAy4YHBIE HCCIEN0-
BaHUs MOKAa3ajH, YTO CyIIECTBYET IPOTUBOPEUNBBIE MHEHHUS
00 ypoBHE BBIOpOCa TOPMOHA PETAKCHHA M PACXOXKICHHUS [T~
amerpa JJJIC [12].

CornacHo cucremaruueckoMy 003opy 1. Becker, nunamuka
HM3MEHEHUH B Opranu3Me OepeMeHHO )KEeHIMHBI, CBI3aHHBIX
C TOPMOHOM PEJaKCHHOM, TIOKa3bIBAET, YTO MUK €r0 KOHIIEH-
TpaLuy NMPUXOANUTCS Ha 12 Henenro OepeMEeHHOCTH [IUT. TI0:
5]. Hecmotps Ha mocnexyomiee CHHXEHHE YPOBHS TOPMO-
Ha, pa3MATdeHHe JOOKOBOTO COWICHEHHs MPOIOIDKAeTC U

Wiy,
T e
Penpooykmuenas meouyuna (Llenmpanvnas Asus) 2025, Nel 3 |z
2 &
I

Literature Reviews
O630pel tumepamypbl

IOCIie POIOB. DTO CBUIETEIBCTBYET O TOM, YTO aJaNTarus
KOCTHO-CBSI30YHOTO amliapara Tasa K poJaM SBIseTcs: Oojee
CJIOXKHBIM TPOLIECCOM, YEM IIPOCTO 3aBHCUMOCThH OT YPOBHS
OJTHOTO TOPMOHA.

Kuraiickne ydeHble H3ydWIId, TOYEMY y HEKOTOPBIX Oepe-
MEHHBIX JKEHIIUH PACXOIATCS KOCTH Ta3za. OHU OOHAPYKUIIH,
YTO Y TaKUX KEHIIUH OO0JIbIIe 0COO0T0 TOPMOHA pellakCHHa
U JIEeTH pOXKIaroTcs kpymHee. OKa3anoch, 9YTO BRICOKHHA ypo-
BEHb TOTr0 TOPMOHA U OOJBIION BeC peOCHKA YBEIMYUBAIOT
PHUCK pacxoxaeHus Kocteil Taza. Kpome Toro, yem cuiibHee
pacxoxieHne, TeM OolbIne 00N M HEeYIOOCTB HCIBITHIBACT
keHmuHa [12, 15].

OO6mieHaMOHAILHOE  OOCEPBAIIMOHHOE — HCCIIEIOBaHUE,
MPOBEICHHOE IIBEACKUMH H POCCHHCKHMH YYEHBIMH, II0-
3BOJIWJIO YCTAHOBUTH CEMEWHYI0 KJIACTEPU3alHUI0 OOMH B
Ta30BOM II0sICE, CBS3aHHOW C OEPEeMEHHOCTHIO. Pe3ysbTarhl
PETPECCHOHHOTO aHaJH3a MOATBEPKAAIOT HAIWINE TCHETH-
YECKOHM MPEAPACIIONIOKCHHOCTH K Pa3BUTHUIO AHHOTO CHUM-
nroma [7, 18].

B nccnenopannu J[.M. EMenbsHOBOM M COABT. OBLTH BBI-
SIBJICHBI CTATHCTUYECKH 3HAYUMBbIE (DAKTOPBI PUCKA PA3BUTHS
HapylIIeHUH MUHEPAIbHOU IIIOTHOCTH KOCTHOM TKAHU U, KaK
cnencreue, [1JIC y 6epeMeHHBIX JKEHIIIMH: MOJIOJON BO3PacT,
TUIOUHAMUS U KypeHHe. ABTOPBI OTMEYAIOT, YTO MOCIE-
HHUe JBa (akTopa SIBISIOTCS MOJU(DUIMPYEMBIMH M MOTYT
OBITh CKOppeKTHpoBaHBL. OTHAKO PE3yABTATHl HCCIEIOBa-
Hus O.I1. CepreeBoil He MOATBEPXKIAIOT 3Ty B3aUMOCBS3b.
Cornacao ganHsiM O.I1. CepreeBoii, OCHOBHEIM (haKTOPOM,
BIHSFOIIIM Ha IIMPUHY JIOHHOTO COWICHEHHS W Pa3BUTHE
JJIC, sBisieTcst BO3pacT OepeMEHHOM JKSHIUHBL: Y MOJIOJIBIX
skeHmuH (16-25 yeT) mmpuHA JOHHOTO COYWICHEHHs Oblia
3HAYNTEIFHO MEHBIIIE, YeM Yy JKCHIIIMH CTapIIei BO3PaCcTHOM
IpyMNIsl [IUT. I0: 6].

B uccnenoBanun BopoObeBa M COaBT. BCe MAIUEHTKH C
nuarrozom JIJIC skamoBannch Ha 00K B 00JIACTH JIOHHOTO
cowreHeHus. CTaTUCTUYCCKUI aHAN3 TMOKa3all, YTO TaKHe
(bakTopbl, KaK BO3pACT, MAPUTET U WHIEKC MAacChl Tena JI0
0epeMeHHOCTH, HE SBISIFOTCS HE3aBUCUMBIMU MPETUKTOPAMHI
pasButus u Tsokectr JJJIC. Ongnako Obuia oOHapyXeHa cTa-
TUCTHYECKU 3HAUYUMasl ITOJIOKHUTEIbHAS KOPPEIIIIHUI MEXITy
puOaBKOI MacCHI TeJia BO BpeMs OEpeMEHHOCTH U ITUPUHON
JJIC. Tlpu 3ToM Mexay rpyniamMu ¢ HOPMaJIbHBIM U MOBBI-
meHHsiM UMT He ObUTO BBISBICHO CTaTHCTUYECKH 3HAYH-
MBIX Pa3UYUN 1O CPOKY ITOCTAHOBKM JHArHO3a W IIHPHHE
nuacrasa [21].

A.A. BopoObeB ¥ COaBT. BBIIABUHYJIM HOBYIO THIIOTE3Y O
nmaroreHe3e [JIC y GepeMEHHBIX JKEHIIUH, & IMEHHO, YTO
UHQPCKIUH MOYCBBIBOMSIIUX MyTeH MOTYT WIPATh KIFOYC-
BYIO pOJb B Pa3BUTHH JaHHOTO 3aboneBaHus. Hapymienue
peabcopOuny KambIisl U MarHUA B TTOYKaX MPU MH(PEKIHIIX
MPUBOIUT K ACPUIUTY ITHX MHUHEPAJIOB B OPraHU3ME H, KaK
CJIeICTBUE, K 0CIa0IeHNI0 KOCTHON TKaHHU M Pa3BUTHIO O0JIe-
BOTO CHHJIpOMa B OOJIaCTH JIOHHOTO cowIeHeHus [6, 21].

CornacHo nanubiM H. Cigek u coaBT., pacxokcHUE JIOH-
HOTO COWICHEHHS B HOpME MOXKET JOCTHUrarh 7-8 MHUILTUMe-
TpoB 0e3 TPOSBICHUSA KAKUX-TUOO KIMHHYECKUX CHMIITO-
MOB. B cpefHeM Takoe yBeIMYeHUE MEKIIOHHOTO PACCTOSHHUS
cocrasisier okoiio 4-8 mm [22]. Uccnenosanue J.J. Chawla u
€ro KoJUIET TI0Ka3ajo eme Ooiee MHMPOKHE TPaHUIbl (H3H-
OJIOTHYECKOW HOPMBIL: y 59-94% OepeMEHHBIX >KCHINWH Ha-
OJIromaeTCs yBeIHUCHHE IIIMPHHBI IOOKOBOTO cUMdwm3a. DTOT
MpoIeCC HAYMHACTCA YK€ B TIEPBOM TPUMECTpe OEpeMEHHO-
CTH U MOXET MPHUBECTH K YBEIUYCHUIO IIMPUHBI CUM(}H3a B
1,9-2,4 pa3za 1o cpaBHEHHIO C €0 IePBOHAYATBHON IIUPHHON
[23].

Jis ompesencHus CTENCHH MPOTrPECCHpPOBaHUs (HU3HO-
JIOTHYECKOTO ¥ TTaTOJIOTHYECKOTO MPOIecca HCHONB3YIOTCS
knaccuukaryn JI.B. Bannra u BO3:
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1. dusnonoruueckoe pacxokIeHUE COUICHeHHs y Oepe-
mennoi: I crenens — 5-9 mwm, II crenens — 10-20 mm, 11T cre-
neHp — >20 Mm;

2. Cumduznonarus (CaKpoOMUIEOnarus) — Ype3MepHas moj-
BIDKHOCTB JIOHHOTO COWICHEHUS Ta3a;

3. Pa3peiB JI00KOBOTO W  KpECTIOBO-TIOJB3/IOLIHOTO
COYJICHEHHST;

4. CuM(U3UT U CAKPOUIICHUT.

ABTOp KiaccH()MKaUU CUHTAET, YTO NPH OOHAPYKECHUU
AHATOMUYECKON aHOMAJIMU Ha PEHTICHOJIOTMYECKOM CHUMKE
TIPH OTCYTCTBHU K00 >KESHIIIUHEI, CITydaii HEOOXOIUMO pac-
[IEHWBaTh KaK BapUaHT HOPMBI, a TIPH MPEIbSBICHUN KaJI00
— KaK IMaToJIOTHI0, TSHKECTh KOTOPOW OLICHHUBAIOT O 3 cTere-
HsM [7].

ITo nanusiM M. Starzec-Proserpio, 6016 B Ta30BOM TOsICE,
JIOKaJIHM3YIOIIAsCsl TPEUMYIIECTBEHHO B 00NaCTH KPECTIO-
BO-IIOIB3AOIIHBIX COWICHEHWH W JIOHHOTO COWICHEHHS C
BO3MOXKHOW Mppajualuell B 3aJHIOI0 TIOBEPXHOCTH Oexpa,
3HAYUTCJIIBHO CHHUXXACT Ka4Y€CTBO XKU3HU 6epeMeHHBIX KCH-
muH. HecMoTpst Ha TO, 9TO MOSICHUYHBIE OOJIH IIPH AUATHO-
CTHKE HCKJIIOYAIOTCS, COIyTCTBYIOLIas OOJIb B IOSCHUIIC
yacTo HaOiroaaercsi. boseBble olyneHns B TA30BOM I0sICE
BcTpedatoTcs y 20-25% GepeMeHHBIX, IPUYEM Y 3HAUUTEIb-
HOW YacTH EHIIMH CUMITOMBI COXPAHSIOTCS U TOCIE Po-
JI0B. B X011e KOrOPTHOTO MCCIIEOBaHUS MOJIbCKHE yUeHbIE
OIICHUJIU CBSI3b MEXIy CHIBHOU 00NBI0 (KaTacTpodu3amm-
ei), anacra3zoM npsMbIx MbImI xuBora u JJJIC y 6epemen-
HBIX JKEHIIHUH. BBUIO yCTaHOBIEHO, UTO YPOBEHb CHIIBHOM
6onn B paHHEM IOCIEPOAOBOM IIEPHOAE HE pPA3IHYAICH
MEXJy TpyNIaMu XCHIIMH ¢ OOJISIMH B Ta30BOM IOsICE U
0e3 Hee, OJJHAKO CTENeHb 00K B MPSMBIX MBIIIIAX KHUBOTA
1 T0OKOBOTO cMM(H3a BO BPEeMs BBITOIHEHUS (DH3MUECKIX
YIpaXHEHHUH 0Ka3ajach JJOCTOBEPHO BBILIE Y )KEHIIUH C 00-
JISIMH B Ta30BOM mosice [9].

B npoBeieHHOM aMEpUKaHCKIMH YIE€HBIMH JINTEPATypPHOM
0030pe 0bUTO ycTaHoBICHO, uTo JJJIC B mepuHATaIbHOM TIC-
pHOIE ONpeseNseTcs KaK pa3pblB CYCTaBHBIX M CBS30YHBIX
CTPYKTYp JIOHHOTO COYIEHEHHS C paccTostHueM Oomee 1 cm.
Knunnueckas xapruna JJIC xapakrepusyercs HaauuUeM
MHTEHCHUBHON 0ONM B 00JACTH JIOHHOTO COWJICHEHHS, OLILY-
IIEHHEM PACXOXKICHUS KOCTEH U OTpaHHMYCHUEM ITOJBIKHO-
CTH. B TspDKeNBIX ciydasx MOTYT HaOJIONaThCsl COITYTCTBYIO-
UE TpaBMbI Ta30BbIX KOCTCﬁ, OpraHon MO‘ICBI)II[GJ'II/ITCHBHOI‘/II
CHUCTEMBI U TeMaToMBblI [15].

Penrtrenorpadust paHee MmMPOKO MPUMEHSIACH JUIS AHA-
THOCTHKH JIMacTa3a J0OKoBOro cuM(pusa, 00ecreynBas BU3y-
aN3aIMI0 Pa3MEPOB AUACTA3a M COCTOSHUSA KOCTHBIX CTPYK-
Typ. OnHaKo, BBULy JIy4eBOW Harpy3KH, B HACTOSIIEE BpeMs
MMPEAIOUYTEHNUE OTAACTCA COBPEMEHHBIM METO/IaM BU3yaJin3a-
IIUH, TaKUM Kak Y3, MarHUTHO-pe30HAHCHAsT ToOMOTpadus
(MPT) u kommbrotepHast tomorpadus (KT). Ins muddepen-
HI/I&J’IBHOﬁ JUArHOCTUKHU UCTIOJIB3YIOT KIIMHUYCCKUEC aHAIN3bI
KpPOBH W MO4H, OnoxuMudeckue uccienoBanus kposu (I1LIP,
MMMYHO(EPMEHTHBIH), OIlEHKa YpPOBHS KalbIMs B KpPOBH.
Takke MOXKHO TIPOBECTH Ha I'MHEKOJIOTMYECKOM Kpeciie Oc-
MOTp C TTOMOIIBIO 3€pKaja M MalblIaTOPHOE HCCIIEIOBAHNUE,
€CJIM JTNacTa3 COCTaBIIsIeT 3HaYMTeNbHbIe dpsl. Bpau mo-
KeT 00HAPYKHUTh OTEYHOCTH JIOHA U YIIIyOJICHHE B BUE BEP-
THKAJIBHOHN MOJIOCKH MEKITY KOCTSIMHU.

305I0TBIM CTaHAAPTOM B JMArHOCTHKE MUC(HYHKIMH JIOH-
HOTO COWJICHEHUS sIBNsieTcs npoBeaeHne Y3 1oHHOTO cou-
neHenns. Ha skpaHe XOpOINO BH3YalH3HPYIOTCS YYacTKH,
Npe/ICTaBICHHBIE Pa3HBIMU BHAMH XpSIla, COCTOSHHE U 1ie-
JIOCTHOCTb CBSI30K, MATKUX TKaHEW. MeToJ IoMoraer crpo-
THO3UPOBATh IIOBEACHHE JIOHHOTO COYICHEHHS BO BpEMs
POZIOB M CBOEBPEMEHHO BHIOPATh CIIOCOO POIOpa3pelICHUS:
€CTEeCTBEHHBIN WU KecapeBbIM ceueHueM. 1o nanasim Y3U,
Pa3NAYAlOT TPH CTETIEHN PAaCXOXKISHHS IOOKOBOTO CUM(H3a.

[epgoii crenenn coorBercTByeT JJIC B 5-8 MM, BTOpOI cTe-
niean — B 8-10 MM, TpeTheii cTenenn — 6onee 10 mm. Kpaitneit
CTEINEHBI0 PACXOXKJCHUS JIOHHOTO couleHeHus: oosee 10 MM
SIBIISICTCSI Pa3phIB JIOHHOTO cowrieHeHws [7, 14, 16].

[To muenuro eBponeiickoro yueHoro F. Watik u coasr.,
CUHJIPOM CUM(HU3APHOTO PACXOXKICHUS YaCTO BOSHUKAET B
KOHIIe OepeMEeHHOCTH WM B MOCIEPOAOBOM mepuoae [16,
24]. B npoTHUBOMOIOXKHOCTh UX MHEHHIO, UCCIEI0BAaHUSA
MOKa3aJId CPEHEE YBEJIMUYCHUE IMUPUHBI cUMpH3a y 1Mo-
BTOPHOPOISIINX JKEHIINH B MOCJIEAHHE 2 Mecsna Oepe-
MEHHOCTH I10 CPaBHEHUIO C HeOepeMEHHBIMH ITOBTOPHOPO-
JIAIUMY KeHImuHaMu. Kpome Toro, mpu yiabTpa3ByKOBOM
nccnenpoBannu 211 sxeHmuH ¢ 56% mepBOpoOAsIIAX OBLIO
3aperucTPUPOBAHO YBEIMUEHUE MIMPHUHBI TIOOKOBOTO CHM-
¢u3a B TeueHue OEPEMEHHOCTH B cpefHeM ¢ 4 110 7 MM.
OT0 HccnenoBaHNe MOKa3ajI0, 9YTO pacIInpeHne JT00KOBOTO
cuMmdu3a HaYMHAeTCs MpuMepHo Ha 8-10 Henene 6epemMeH-
HOCTH U, I0-BUAMMOMY, HEYKJIOHHO Nporpeccupyer [25].

Pazmmunsie meTonsl edeHus u guarsoctuku JJIC pac-
cMoTpeHsl B Tadbnuie 1. Tak, B Xo1e KOTOpTHOTO HCCIeN0-
BaHUS OEpEeMEHHBIX KEHILIMH B TPETHEM TPUMECTpE I'PyII-
I1a POCCUICKHX YUEHBIX MOJ pyKoBoACTBOM B.A. XomeHKO
BBISIBUJIA PAJl U3MEHEHUH B COCTOSHHUM KOCTHOH TKaHU y
NAIMEHTOK C CHHAPOMOM Ta30BOH OMoOsCHIBaroLeil 60mu.
Oxorpaguueckoe WCCIEIOBaHWE BBISIBUIO HEYETKOCTh
KOHTYpPOB JIOHHOTO COWICHEHHUS M CHIDKEHHE JXOTCHHO-
CTH OKOJOCHM(H3HAIBHOTO MPOCTPAHCTBA Y IKEHIIMH
OCHOBHOM rpynnel. Kpome TOro, aeHcUTOMETpHUs MOKa-
3ajla CHI)KEHHE MUHEPAJIbHOW IUIOTHOCTH KOCTHOW TKaHU
U yXYAUIEHHE €€ MUKPOAPXUTEKTOHWKH y MALMEHTOK C
CHHIPOMOM Ta30BOH omosichiBaromei 6onu. [lomydennsie
Pe3yabTaThl MO3BOJISIOT MPEAONOXKUTH, YTO CHHIPOM Ta-
30BOi1 omosiceiBatomIeil 60IM MOXET OBITh acCOLMUPOBAH
C HApYUICHUSAMHU KOCTHOTO MeTabonn3Ma, a 0epeMeHHOCTh
MOJKET SIBIISITHCSI NMPOBOLUPYIOMIMM (AKTOPOM DPa3BUTHS
3TUX HapylIeHui [26, 27].

Jleuenne pacxoxaeHns TOOKOBBIX KOCTEH BO Bpems Oepe-
MEHHOCTH | I0CJ€ POJIoB omnyaercs. bepeMeHHBIM vacTo
Ha3Ha4yaloT MpenapaTsl Kauplius U Butamuna D [28, 29]. ¥V
OonpmmHCTBA KEeHIMHH (55%) CHMIITOMBI 3aMETHO YMEHb-
IIAIOTCS Y’Ke Yepe3 JIBe HEAeNM Takoro jedeHus. Ecom k
npenaparaMm 100aBUTh (GU3HOTEpaNuIo (HanpuMmep, yibTpa-
(uoseT nIM MarHuThl), TO PACXOXKICHUE KOCTEH CTAHOBUTCA
MeHbIIe, a 00116 cimabee. Eciu 3T METONBI HE TOMOTAIOT, TO
Ha3HayaroT Jpyrue JekapcTsa. Bo BpeMsi OepeMeHHOCTH Ya-
CTO 000CTpSAIOTCS ApyTrHe 3aboiieBaHMsA, HapuMep, mpodie-
MBI C TIOYKaMH{ WJIM TI03BOHOYHUKOM. [ToaTOMy Bpad moikeH
noxoMpaTh JeKapCTBa, KOTOPhIE He HaBpensaT pedeHky. [Ipu
CHJIbHOW 0ONM M BOCHAJIEHHH MOTYT HAa3HAYUTh CIELUAIb-
HbIe 00e30onmuBaromue [14, 16, 30, 31].

ITo mHenuio N. Agar ¢ coaBT., BBEJCHHE aHECTETHKOB
B KOMOWHAIMU C KOpTUKOCTepounaaMu 3¢ ¢eKTuBHEe, T.K.
MOCJIeIHUE TIOTCHUUPYIOT aHAJIbIe3upyommi 3P QexT.
ABTOpPBI UCIIONIB30BAIN BBeAeHUE 1% pacTBopa JHAOKaU-
Ha B kKoMOmHanmu ¢ 40 MI METHIINIPETHU30JI0HA HENOCPEea-
CTBEHHO B XPALICBYIO 30HY cHM®H3a, PacHOoiIararoiryrocs
HOJ CBSI30YHBIM aIIapaTtoM. ABTOPBI HCIIOJIB30BaIU JIO-
KaIbHYI0 HHQWIBTPALUIO IPH CTOMKOM OOJIEBOM CHHAPOME
1 OTCYTCTBUH 3P(EKTa OT IpHeMa aHATBIETHKOB M COO0IIa-
10T 00 YMEHBIIEHUH MHTEHCUBHOCTU 0OOJIEBOTO CHHIpPOMA,
Gosiee OBICTPOM BOCCTAHOBJICHHH JBUTATEIbHOI aKTHBHO-
ctu [32].

ITo muennio F. Watik u coaBr., npu HeapdekTuBHOCTH
KOHCEPBATHBHOTO JICUEHHs TTOKAa3aHO IPHMEHEHUE Ta30BOM
TIOBSI3KM WJTH XHPYpPIU4ecKoe BMEIaTeNIbCTBO. B cBsi3u ¢ pu-
CKOM TPOMOOIMOOJIINYECKUX OCIOKHEHUH MPH JUIUTEIbHOM
MMMOOWIN3AINN PEKOMEHIYETCsI TPOQUIAKTHIECKas aHTH-
KOAryJIsiHTHas Tepanus [16].
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ABTOp Bun uccienopanus Juarnocruka Jleyenue
F. Watik u coaBr., | Kinanueckwuii — Pentrenorpadus Tasa; — AHasbre3upyroye JieueHre Ha OCHO-
2023 . [16] ciydai — OprourHo-TazoBast KT Be napaueramona u HIIBII;

— aHTHKOATYJISIHTHASI TePAIIHs
(B cimyyae MMMOOMITU3AIIIH)

B.A. XomeHko u
c0aBT., 2020 1. [26]

Crny4aii-KOHTPOJIb

— Y3/ NOHHOTO COUYJICHEHUS;
— Y3U nercutomMeTpust

Her nmanabix

A.A. bopuieBa u PerpocnexruBHbIA | —Y3U MOHHOTO COYJICHEHUS U — MenukaMeHTO3Has Tepanus;
CO0aBT., 2021t. [14] | ananu3 KOHCYJIBTAIIMs TPAaBMAarToJiora; — HoleHue OaHgaxa
— JIOTIIEPOMETPHS;
— KapIHOTOKOrpadus
JLM. BerumbexoBa | PerpocnexruBHbii | — Y3 JOHHOTO COYICHEHHS; — Hcnone3yercst NOBsI3Ka, IOKPHIBAIOILIAS
U coaBT., 2019 1. aHaIu3 — MPT (nocne 38 Henens); MBIIIIIBI Oe/ipa, Ha3HAYaeTCsl KAJIbLIEMUH
[30] — PEHTTCHOIENbBUOMETPHL 1 yABTpaduoNIeTOBOE HarpeBaHMe;
(mocne 38 Hemenn) — kaneiuit, /13 (500 mr Kansrmid,
400 ME J13 B neHb B TeueHue 2 HEAETb)
@.11I. PerpocnextuBHblil | — Y3 JOHHOTO COUNEHEHMUS; — HIIBC npenapars! B Buje TabneTok
AnnmyxamenoBa, | aHaJIU3 — nm¢posast peHTreHorpadus 1 Ma3y;
2024 . [31] TocJie PoJIoB; — mpemnaparsl Karbius, J13;
— MPT; — MarHUTOTEpaIus;
— JIOTIIUICPOMETPHS — HOIIIeHUE OaHIaxa;
— YIABTPa3BYK THAPOKOPTU30JIOM;
- 5
— anekTpodopes c HOBOKANHOM
Y XJIOPUJOM KaJIbIIHsL;
— JIDK;
— TIMHACTHKA
N. Agar u coaBr., Knnnnuecknii — Penrtrenorpadus Taza; AHecTeTHKH B KOMOMHAIIAN
20161 [32] ciydait — Y3/ 10HHOTO COUYNIEHEHHS ¢ xkoptukoctepounamu (1%-Hslit p-p
JIMI0KanHa B KoMOuHanuu ¢ 40 mr
METHIIIPEAHN30JI0HA)
Table 1 — Methods of treatment and diagnosis of pubic symphysis dysfunction
Author Type of research Diagnostics Treatment
F. Watik et al., Clinical case — X-ray of the pelvis; — Analgesic treatment based on
2023 [16] — CT of the abdomen and pelvis paracetamol and NSAIDs;

— Anticoagulant therapy (in case of
immobilization)

V.A. Khomenko et | Case-control — Ultrasound of the pubic symphysis; | No data
al., 2020 [26] — Ultrasound densitometry
A.A. Borscheva et | Retrospective — Ultrasound of the pubic — Drug therapy;
al., 2021. [14] analysis symphysis and traumatologist — Wearing a bandage
consultation;
— Doppler ultrasound;
— cardiotocography
L.M. Begimbekova | Retrospective — Ultrasound of the pubic — A bandage covering the thigh muscles
et al., analysis symphysis; is used, calcemin and ultraviolet heating
2019 [30] — MRI (after 38 weeks); are prescribed;
— Roentgenopelviometry (after 38 | — Calcium, D3 (500 mg Calcium, 400 TU
weeks) D3 per day for 2 weeks)
F.Sh. Retrospective — Ultrasound of the pubic — NSAIDs in the form of tablets and
Alimukhamedova, | analysis symphysis; ointments;
2024 [31] — Digital radiography after — Calcium preparations, D3;
childbirth; — Magnetic therapy;
—MRI; — Wearing a bandage;
— Dopplerometry — Ultrasound with hydrocortisol,
— UHF;
— Electrophoresis with novocaine and
calcium chloride;
— Therapeutic exercise;
— Gymnastics
N. Agar et al., Clinical case — X-ray of the pelvis; Anesthetics in combination with
2016 [32] — Ultrasound of the pubic corticosteroids (1% lidocaine

symphysis

solution in combination with 40 mg
methylprednisolone)
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AXyNIEpBI-THHEKOJIOTH BBIOUPAIOT aJIeKBaTHBIA CIIOCO0
ponopaszpemienus [6, 7]. JI.C. JloryToBa U COaBT. NPUIIU K
BBIBOJY, YTO NPH IUIOMIAJN CTPYKTYPHBIX M3MCHEHHH MEX-
J100K0BOTO (hHbpOo3HO-XpsmeBoro aucka a0 50% (mo Y3U)
POJIBI Yepe3 ECTECTBEHHBIE Iy TH HE YBEINYMBAIOT PUCK TPaB-
MBI JIOHHOTO cowneHenust. [1pu miomany m3menennit 50-80%
MPOTHO3 3aBUCHUT OT CTEIIEHU M3MEHEHUI JIOHHOTO COYJIeHEe-
HUS, a TIPH U3MEeHeHMsIx Oosiee 80% puCK pa3pbIBa JIOHHOTO
COWJICHCHMS B POZax 4epe3 €CTECTBEHHBIC POJOBBIC IMYTH
3HAYUTENLHO BO3PACTAET [LIUT. TO: 6].

B wuccnenoBanun O.B. HockoBoll M COaBT. H3ydanuch
0COOCHHOCTH TE€UCHHsI OEPEeMEHHOCTH M POAOB Y KEHIIHMH
¢ JJIC. ¥V 93,3% nanuentok ¢ JIJIC orMeuanacs Ooye3HEH-
HOCTb IIPH MAJIBIAIUK JIOHHOTO COYJIeHeHus. | cTenens pac-
xXokaeHus: ToHHoro cowreHenus npu JJIC Habmromanace y
66,52% 6epemenHsIX, 11 crenens —y 26,6% u 11l crenens — y
6,82%. ITpu nerkoit crenenu [IJIC poaopaspelieHe npoxo-
JTAITO Yepe3 eCTeCTBeHHBIE pooBkIe myTH, ipu AJIC cpemHeit
CTETICHU TSHKECTH POJIbI BEJIUCh Yepe3 eCTECTBEHHbIE POJIO-
BbI€ MIYTH NPH YCJIOBUH aJICKBATHOTO 00€300IMBaHMS, a TIPH
soxenoit crenern JJJIC see 12 (10,43%) 6epeMeHHBIX OBLTH
pomopaspelieHsl kecapeBbiM ceueHreM [4]. Beibop criocoba
ponopa3peleHnst J0JKEH OCHOBBIBATHCS HA MHAWBHUyab-
HoMt onenke crernenn JIJIC, a Taxke Ha JaHHBIX aHAMHE3a U
Pe3yNbTaToB 00CIECIOBAHMS.

B Xome mpocneKTHBHOTO KOTOPTHOTO HCCIIEOBaHMS Ka-
HAJICKHE y4deHble oneHmwmm crenens JJJIC y KeHmuH mnocie
BarMHaJIbHBIX POJOB U KecapeBa cedeHus. Pesynbrarsl uccie-
noBanus okasaiu, yTo JIJIC He ObLT CYIIIECTBEHHO CBS3aH CO
Croco0oM popopaspelneHrs. bruta BIsIBIEHa CBA3b MEXIY
JUJIC u takumu ¢axkropaMu, Kak pacoBasi IIPUHAIE)KHOCTh
(uepHOKOXKas paca) M OKUpEHHE. ABTOPHI PHUIIUIN K BBIBOAY,
9TO (PH3HOIOTHIECKOE PACXOXKACHUE TOOKOBOTO cuM(pr3a BO
BpEMs 6epeMeHHOCTI/I ABJIICTCSA HOPMAJIbHBIM SBJICHUEM U B
OOJIBIIMHCTBE CIIy4aeB NMPOUCXOANT CIIOHTAHHAS PErpeccHs
JacTasa B ociepogoBoM nepuoxe [17].

IMpodunakruka 1JIC He nMeeT yHHUBEPCAIbHOIO allTOPHT-
Ma. OtHaKo, psiZi MEPOTIPUSATHI MOXKET CYIIECTBEHHO CHU3UTh
PHCK pa3BUTHS AAHHOTO OCIOXHEHHsA. K HUM OTHOCATCS:
KOHTPOJIb MacCChI T€J1a, (I)I/I3I/I‘-ICCK3.5[ AKTUBHOCTb, HAITPpaBJICH-
Hasl Ha YKpEIUICHHEe MBIIIEYHOTo Kopcera, cOalaHCHpOBaH-
HOE NUTaHHUE C aKIIEHTOM Ha NPOXYKTHI, OOTaThie KaJbIHEM,
MarHmveM "u BHTAMHUHOM K, IIpueM BUTAMHUHHO-MHUHEPAJIb-
HBIX KOMIUIEKCOB, MPO(QUIAKTHKA TPAaBM Ta3a. YIpaKHEHUs
Kerenst crmocoOCTBYIOT yIy4YIIEHHIO KPOBOCHAOXKEHHUS Opra-
HOB MaJIOr0 Ta3a, YKPEIUICHHUIO MBIIII Ta30BOTO J[HA U CTH-
MYJIUPYIOT TIpolecchl KocTeoOpasoBaHus. lcronb3oBanue
opToIneNYecKuX OaHgaKel MO3BOJIIET CHU3UTH HArPy3Ky Ha
JIOHHOE COWICHEHHE M YMEHBIIUTH 00JIeBbIC OIyieHus [7].

Oocyxnenue: B mamem o63ope muteparypsl mo JJIC
MPECTABICHBl Pa3JIMdHble TOYKU 3PEHHS HA €ro 3THOJIO-
THIO, KJIMHHKY, KIacCHU(UKALHWIO, TUarHOCTUKY W JICUYCHHE.
MHorue ucciienoBaTeny ToBOPST, YTO pa3/esIeHHe JIOHHOTO
COYJICHEHHUS IPOUCXOAUT U3-32 JEHCTBUSI TOPMOHA PENIAKCHU-
Ha, HO HEKOTOPbIE HCCIIEIOBATEN TOBOPSIT, YTO HANOOIBIINHA
MK TOPMOHA TIPUXOAMTCS A0 12 Henmenmb OepeMEHHOCTH, a
3aTeM CHMXKAETCS O OIPEAEICHHOTO YPOBHS, KOTOPBIA CO-
XpaHsSeTCs Ha MPOTSHKEHUU BCETO Mepuoia 0epeMEeHHOCTH U
cHmxkaercs 10 4-5 Henmenb nocie ponos. Kuralickue uccie-
JIOBAaTeJIN yTBEPKJAOT, UTO Y OEPEMEHHBIX C OOJIBIINM KOJIH-
94ECTBOM PEJIaKCHHA B OPTaHU3ME YBEIMUYHBAETCS POXKJICHHE
KpynHbIX TioA0B U Bo3Hukaer JIJIC. Hekotopeie aBTOpBI
accounupytoT JJIC ¢ NONONHUTENbHBIMH 3KCTPareHUTallb-
HBIMHU TNATOJIOTHSIMM Yy JKCHILUH, TOTAA KaK IIBEJCKHE yde-
HBIE CBS3BIBAIOT €0 C HACIEACTBEHHBIMH (hakTopamu. Takoe
pazHooOpa3ue MHEHHI MOTISPKUBAET HEOOXOTUMOCTD JIaih-
Hermmx uccnenoBanuit. JJJIC B mpenenax 7-8 MM mpu ot-
CYTCTBUY KJIMHHUYECKHX MIPU3HAKOB CUUTACTCS HOPMAIBHBIM.

ITo muenuto F. Watik u coasr., JIJIC pazsuBaetcs Bo II-111
TpuMecTpe OepemenHoctd [16]. B uccnenoBanusx Becker
JJIC ¢uxcupoBanm Ha 8-10-1 Hemene OEPEeMEHHOCTH [ITHT.
mo: 5].

Takum 06pa3oM, eclii KIMHUYECKasi KapTHHA HE HApyIIaeT
(bu3noNormYecKoe pacXomKICHHE TOHHOTO cowieHeHus, JJJIC
KIacCU(PUIIUPYIOT chemyromuM odpazom: I crenerp 5-9 mMm;
II crenens 10-20 mm; III crenens > 20 mM. Cornacio B.H.
CepoBy u E.B. AHaHbeBY, KIMHUYECKUE MPOSIBICHUS 3aBU-
csaT oT crerneHu pacxoxneHus JIC. B aToif cBs3m menecoo-
Opa3HBIM BBIACIATh TPU CTEIEHH PACXOXKACHUS JTOOKOBBIX
KOCTeil: mepBasi cTeneHb — Ha 5-9 mm, Bropas — Ha 10-20 MM,
TpeTbs — Oonee yem Ha 20 M. JKeHImMHA MOXKET IyBCTBO-
BaTh JICTKUH IUCKOM(OPT, HO IPU CHIBHOM PACXOKICHHUU
JIC Gonp MoXxeT crarb HeBBIHOCHMMOMW. Ilpu pacxoxieHnu
JOOKOBBIX KOCTEH TEPBOI CTENEHH >KCHIMHBI OOBIYHO HE
JKATYIOTCS Ha CBOE COCTOSIHHE, M B 9TOM CJIy4ae MOJA0OHBIC
CUMIITOMBI MOKHO BBISIBUTB TIPU ONPOCE M MATBIAINH JIOH-
HOTO COWJICHEHHs KXCHITMHEI [muT. mo: 33]. Y OGepeMeHHBIX
JaHHas KIMHHYeckas kapTtuHa Habmomaercs Bo II-1II Tpu-
MecTpe OepeMeHHOCTH. Boy He TOJIBKO B 00JIACTH JIOHHOTO
COWICHEHHUS, HO W 3aJlHEH MOBEpXHOCTH Oeapa, MOSCHUIIE,
MPSIMBIX MBIIII KUBOTA CYHIECTBEHHO CHHKAIOT KaueCTBO
JKU3HU OCPEMCHHBIX.

CoBpemennas muarHoctuka JIJIC Bkmrogaer B ceds He
TOJILKO YABTPA3BYKOBOE MCCIIEAOBaHNE, HO U IPYTHE METOIBI
pm3yanusanun, Takue kak MPT u KT. MPT obGecnieunBact
Oonee AeTadbHYIO BU3yaIM3alHdI0 MATKUX TKAHEH W MTO3BO-
JISIeT OLEHUTh CTENEeHb MOBPEXKACHUS CBA30OK U xpsmiei. KT
HCIIONB3YETCS B CIIOXKHBIX CITyYasiX JUIs YTOUHCHHS THArHO3a.
Jus nuddepeHmansHON THAaTHOCTHKH TPOBOAATCS KIIWHU-
YECKHE UCCIICIOBAHUS KPOBH U MOYH C IIENBIO BBISBICHUS
WHQEKIUOHHBIX 3a00JICBaHUM, a TaKkkKe OWOXMMUYECKHMA
aHaIN3 KPOBU IS ONpPEACTICHHUS YPOBHS KaJblUsS U MapKe-
POB BOCTIAJICHUSI.

B nactosimee Bpems Y3U siBnsieTcst 30J0TBIM CTaHIap-
ToM wWccienoBanus nuchyHkmun cuMmdmza. C TOMOIIBIO
VY31 MOXHO OLEHUTh YETKOCTHh TPAHUIIBI PACXOKIACHUS
JIOHHOTO COYJICHEHHMS, COCTOSIHHE MATKUX TKaHEW U CBA30K,
¥ 3TO He BpemHo i mioga. OMHAKO CTaHIApTHOTO ajro-
puTMa U mportokona ompenenenus crenenu JJIC mo Y3U
HE CYIIECTBYET.

[IpumMensieTcs KOHCEpBAaTHBHOE JIEYCHUE, BUTAMHHOTEPA-
IUS ¥ JIOTIOJIHUTENbHAS (DHU3HOTEepaIrs, B HEKOTOPBIX Cyda-
SIX Ha3HA4YaroT KOPTUKOCTEPOUIbI U aHecTeTUKU. Hekotopsie
aBTOPHI PEKOMEHAYIOT IEPEBI3KY U XHPYPTrUIECKOE JICUCHHE
npu Hed(D(PHEKTUBHOCTH KOHCEPBAaTUBHOTO JICUCHUS, a TAKIKe
MPUMCHEHHUE aHTUKOATYJSIHTOB JJIS MIPEOTBPAIICHUS TPOM-
009MOO0TMIECKUX OCIOKHEHHUH.

KoMmIuiekcHbIi MOAX0A K JHATHOCTHKE IO3BOIISIET Oojiee
TOYHO OIICHUTH CTCNCHb THKECTH MUCHYHKIUH cuMpu3a u
pa3paboTrarh ONTHMAaNbHYIO TakTHKy JedeHus. JJIC sBis-
€TCsl MHOTO(AKTOPHBIM 3a00JIEBaHHEM, U €r0 Pa3BUTHE 00Y-
CJIOBJICHO KOMILICKCOM OHOMEXaHHYECKUX, TOPMOHAIBHBIX U
Ipyrux ¢paxTopoB. HecMOTps Ha 3HAYUTETHHOE KOIUIECTBO
WCCIIEIOBaHM, MHOTHE BOIIPOCHI TAaTOTeHe3a, JUarHOCTH-
ku u sedeHus JIJIC ocrarorcs oTkpbITEIMEH. HeoOXomuMmer
JanbHEeHIe mcciaeqoBaHus s pa3padoTku Oomee rdek-
THUBHBIX METOMOB JIMArHOCTUKH, MPODHIAKTHKH U JICUCHHS
JTAaHHOTO COCTOSIHHSI.

Pesynprarer Hamero o030pa IMmokas3aid, 9To AUCHYHKIUSA
JIOHHOTO COYWICHCHHUS SIBJISICTCS PACIPOCTPAHSHHOM mpooJie-
MO cpen OepeMEHHBIX U pokeHUIl. HecMoTpst Ha Oobioe
KOJIMYECTBO WCCIEOBaHUI, MOCBAMICHHBIX 3TOH IpoOe-
Me, 70 CHUX TIOp OCTAaeTCs MHOTO HEPEIICHHBIX BOIPOCOB.
Hanpumep, TOYHBIE MEXaHU3MBI PA3BUTHSA JTUCHYHKIHH
JIOHHOTO COWJICHEHHs 0 KOHIa He sicHel. Kpome Toro, oT-
CYTCTBYIOT €IIMHBIE CTaHJAPThl UATCHOCTUKH W JICUEHUS
JTOr0 COCTOSIHHS. B CBs3M ¢ 3THM, HEOOXOAMMBI IajibHEH-
M€ WCCIIEOBAHMS, HANpaBICHHBIC HA BBIABICHHE HOBBIX
(hakTOpoB pHcKa, pa3paboTKy 6osee 3h(HEeKTHBHBIX METOIOB
JIMArHOCTUKU U JICYCHHUS, 8 TAKIKE OLICHKY JIOJITOCPOYHBIX I10-
CIIeACTBUN TUCHYHKIUHN JIOHHOTO COWICHEHUS I 30POBBS
JKEHIIHH.

3akirouenue: IlpoBen€HHBIM aHaANIW3 JUTEPATyphl IIO-
Kazaj, 4To CymiecTByromue Mmetonsl nuarHoctuku JJJIC y
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OepeMeHHBIX, OCHOBaHHbIe Ha Y3V, He MOJHOCTBIO YIOB-
JICTBOPSIOT KJIMHUYECKHE MOTpeOHOCTH. OIeHKa MIHPUHBI
cuMdu3a He SBISCTCS JOCTATOUYHBIM KPUTEPUEM ISl OIICHKH
TSOKECTH TATOJIOTHYECKOTO TMPOIlecca M MPOTHO3ZUPOBAHUS
ocnoxxHeHu#. [{is nmoBeimeHust 3)()EeKTHBHOCTH TUArHOCTH-
ku u neueHus JJJIC HeoOxoamMo mpoBeeHre JOTIOMHUTEh-
HBIX HCCHG}IOBaHHﬁ, HalpaBJICHHBIX HAa HW3Yy4YCHUE DTUOJIO-
THH, TATOTCHE3a U MOP(OJIOTHYCCKUX U3MECHCHUN B JIOHHOM
COYJICHCHHUH.

Just yenermnoro neuenus JJJIC HeoOXoauMo KOMITIIEKCHOE
00cIieI0BaHNE W WHIWBHYATBHBIA MOIXO0] K KaXIOH ImaIu-
eHTKe. JlalnpHEHIINEe MCCIIeqOBaHUsS B JAaHHOH 00IacTH Ha-
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IpaBJeHbI Ha n3ydeHue narorenesa /1JIC, pa3paboTKy HOBBIX
METOJIOB TMarHOCTHKH M JICUEHUs, a TAaK)Ke Ha IOBBIIICHHE
3¢ eKTHBHOCTH MPOPUITAKTHICCKUX MEPOTIPUSTHIA.
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AHHOTALMUA

AKTyaJIbHOCTb: BBICOKast 4acToTa poX/ICHUSI HEIOHOIICHHBIX JIeTel 0CTaéTCsl cephbE&3HOH MpoOIeMoit 3ApaBOOXPAHEHUS, TOCKOIBKY OHH
TpeOyIoT crenuanu3npoBanHoil nomony. CTaOMIH3aIHs COCTOSHUS B IEPBbIe MUHYThI )KU3HU KPUTHYHA ATl BBKUBAEMOCTHU U 310POBbS.

JlaHHbIiH 0030p JAUTEpPaTyphl MOCBSIIEH CTaOMIM3aMN PECIIMPATOPHOTO CTaTyca HEJOHOIICHHBIX AeTeH C MCIOIb30BaHUEM MaJIOMHBA3HB-
HBIX TEXHOJOTHH. YCTaHOBICHO, YTO TAKHE METOJBI, KaK MO0OrpeBaeMasi M yBIaXXHEHHASI BRICOKOIIOTOYHAS HOCOBasi KaHIoNs, Metox LISA
(MeHee MHBa3UBHOE BBeeHUe cypdakranta), Y3U nérkux, Y3U cepaua B pexxume POCUS (Point-of-Care Ultrasound), anekrpokapauorpa-
(bus ¥ MHT LS OKCHIA a30Ta, CIIOCOOCTBYIOT CHU)KEHUIO PECIIMPATOPHBIX OCIOKHEHHH U YIy4IISHHIO JOITOCPOYHBIX HCXOIO0B.

Hens uccireoBaHus — MPOBECTH aHAIU3 JIUTEPATYPHBIX HCTOYHUKOB U TPOKOMMEHTHPOBATH COBPEMEHHBIE MOIXO/BI K CTaOMIIM3aIiN pe-
CIHMPATOPHOTO CTaTyca C MIPUMEHEHHEM MaJIOMHBA3UBHBIX TEXHOJIOTUI Y HEIOHOIIEHHBIX JIETEH BCKOPE MOCHEe POXKASHNUS, a TAKXKE BBISBUTH
HEJJOCTATOYHO U3YUSHHBIE ACTICKTHI MX IPUMEHEHHS B HEOHATAJIBHOM MIPAKTHKE.

Marepuanbl u mMetoabl: [IpoBenén 0030p Hay4yHbIXx ncTouyHHKOB M3 PubMed, Scopus, Web of Science, eLibrary 3a 2014-2024 romsr.
OTt00pans! uccaeq0BaHNs, OLleHUBaroNe Y3P(PEKTUBHOCTh MaIOWHBA3UBHBIX METOIOB PECITUPATOPHOI MOIIEPKKH.

Pe3yabTaThl: AHAIN3 TOATBEPANII, YTO MAJIOMHBA3HBHBIE TEXHOJIOTUH CIIOCOOCTBYIOT IIPOAOJDKUTEIIBHOM OKCUT€HALIUH, CHIDKEHHIO 3a00-
JIeBaeMOCTH OpOHXOJIErOYHON ANCIIIAa3Hel U BHYTPIDKEITYyAOIKOBBIMHE KPOBOU3IUSHUSIMH, a TAKXKE TOUHOH THATHOCTHKE KapAUOPECIHpa-
TOPHBIX PAaCCTPOMCTB.

3akaouenne: [IprMeHeHre MaTOMHBA3UBHBIX TEXHOJIOTHIT CHIDKAET MOTPEOHOCTH B MHBa3UBHBIX BMEIIATEILCTBAX, OBBIIIAET BEDKIBAC-
MOCTb U yITy4IIaeT JOJITOCPOYHBIE PE3yNbTaThl y HEAOHOMIEHHBIX JeTel, 4To TpeOyeT HHAMBHIYaTN3HPOBAHHOTO TIOAX0/A.

KioueBble ci0Ba: HedoHOweHHble demu, PeCRUpamopHas He0OCMamoYyHOCmb, Marouneazuehvie mexvonoauu, LISA, Y3U néexux, Y3U
cepoya, uHeanAYus OKCUOd azomad.
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Minimally invasive technologies in stabilizing the respiratory status of
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ABSTRACT

Relevance: The high incidence of premature infants remains a serious public health problem, as they require specialized care. Stabilizing the
condition in the first minutes of life is critical for survival and health.

This literature review focuses on the stabilization of the respiratory status of premature infants using minimally invasive technologies. It has
been established that such methods as heated and humidified high-flow nasal cannula, LISA (less invasive surfactant administration), lung
ultrasound, POCUS (Point-of-Care Ultrasound), cardiac ultrasound, electrocardiography, and nitric oxide inhalation help reduce respiratory
complications and improve long-term outcomes.

The study aimed to analyze the literature and comment on current approaches to stabilization of the respiratory status using minimally
invasive technologies in premature infants soon after birth, as well as to identify insufficiently studied aspects of their use in neonatal practice.
Materials and Methods: A review of scientific sources from PubMed, Scopus, Web of Science, and eLibrary for 2014-2024 was conducted.
Studies evaluating the effectiveness of minimally invasive respiratory support methods were selected.

Results: The analysis confirmed that minimally invasive technologies contribute to prolonged oxygenation, decreased bronchopulmonary
dysplasia and intraventricular hemorrhage incidence, and accurate diagnosis of cardiorespiratory disorders.

© Amnmyxamenos V.P., Box6an6aesa H.C., Ypazbaesa I'I', WMsnarens — TOO «Kaz Med Printy. [lanHas cTaths pacpoCTpaHseTcs
Tonsik6aes T.XK., Tactumupos M.K., 2025 Ha YCIIOBUAX OTKpbIToro gocryna nof mmuensueir CC BY-NC-ND 4.0.


https://doi.org/10.37800/RM.1.2025.459
https://doi.org/10.37800/RM.1.2025.459

Reproductive Medicine (Central Asia) 2025, no. 1
Penpooykmuenas meouyuna (Llenmpanvnas Asus) 2025, Nel

Literature Reviews
0O630pblL TUMeEpamypol

Conclusion: Using minimally invasive technologies reduces the need for invasive interventions, increases survival, and improves long-term
outcomes in premature infants, which requires an individualized approach.

Keywords: preterm infants, respiratory failure, minimally invasive technologies, LISA, lung ultrasound, cardiac ultrasound, inhaled nitric
oxide.
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AHJIATIIA

O3exridiri: llana Typutran HopecTeNnepAiH JKOFaphl KULUTITI AeHCayNbIK CaKTayAblH HeTi3ri mpobiiemMack O0IBIN Kajla Oepei, oUTKeHi oap
apHaibl KyTiM/Ii KaXeT eTe/li. OMIip/IiH ajFalikbl MUHYTTapbIH/Ia XKaFJaliibl TYpaKTaHIbIPy aMaH Kajy MeH JICHCAYJIBbIK YIIiH 6Te MaHbI3IbI.
By o1e6HeTTi 110y MaFbIH HHBAa3HBTI TEXHOJIOTHSIIAP/IbI KOJIIaHA OTHIPBIIL, [IaJIa TYBUIFaH HOPECTENEP/IiH ThIHBIC aJly XKaFAailbIH TYpaKTaH-
IeIpyFa OarbITTasFaH. KpI3AbIpeUTFan KoHE BUIFAJIaHIBIPBUIFAaH JKOFaphl aFbIHABI MYPBIH KaHIOISCH, LISA (a3 nHBa3uBTI OeTTiK-OenceHai
3aTTapAbl eHri3y), OKIle YIbTPaAbIOBICTHIK 3epPTTeyi, KYPEKTiH ynbTpanblobicThIK 3epTTeyi (Point-of-Care Ultrasound, POCUS), snexrpo-
Kapauorpadus )KoOHe MHIaISALMSUIBIK a30T OKCHII CHSIKTBI 9JIiCTEP THIHBIC ATy KOJIAPBIHBIH ACKBIHYJIAPbIH a3aiiThIl, y3aK Mep3iMai HOTH-
JKeTepi )KaKcapTaibl.

3epTTey MaKcaThl — 91e01 IepeKKo3AepAl Talay )KoHe TyFaHHaH KeiliH Kell y3aMail 11aja TybUIFaH HopecTeep/e a3 MHBa3UBTI TEXHOJIO-
THsUIap/bl KOJIAaHy apKbUIbl THIHBIC iy JKaFIaliblH TYPaKTaHBIPYAbIH 3aMaHayH TaCiepine TyciHikTeMe Gepy, COHIaii-aK onap/ il HeoHa-
TaJIBIK TOKIpUOEae KOIIAHYIbIH KETKUTIKCI3 3epPTTEITeH aCIeKTIICPiH aHbIKTay.

Marepuangap meH aictep: 2014-2024 xwuinapra apaanrad PubMed, Scopus, Web of Science, eLibrary FeUIBIME K3/IepiHe IOy XkKacal-
Itel. TBIHBIC AITyIBI KOJIAY/IBIH a3 HHBA3HBTI 9JICTEPiHIH THIMIIUIITIH OaFallaiiThIH 3epTTEyIep TaAHAAIIbL.

HoTun:xenep: Tannay a3 HHBa3MBTI TEXHOJIOTHSUIAP Y3aK OTTETIMEH KaHBIKTBIPYFa, OPOHX-OKIICIIK JUCIIIa3Hs MEH HHTPABEHTPUKYISPIIBIK
KaH KeTy JKHUIITH a3alTyFa )aHe )KYPEK-ThIHBIC Ty Oy3bUIBICTAPBIH 191 JUArHOCTHKAIAyFa BIKIAJ eTETiHIH pacTabl.

KopbITbinabl: MUHUMAI/IBI HHBA3HBTI TEXHOJIOTHSIIAp/bl KOJIJIaHY HHBA3UBTI apajacy KaXXeTTUIrH a3aiiTaibl, OMip Cypy Y3aKTBIFbIH apT-
TBHIpaJIbI )KOHE IIajIa TYBUIFAaH HOPECTENEPAiH Y3aK MEep3iM/Ii HOTIDKENEePiH KaKcapTabl, OYIT )KeKe TOCUIAL KaXKeT eTei.

Tyitinai ce3nep: wanra myzan bananap, melHblC HCeMKINIKCI30iel, a3 uneasusmi mexnonozusiiap, LISA, oxkneniy yiompaowiovicmuix sepmme-
Vi, ocypexmiy yrompaovloblCmulK 3epmmeyi, a30m OKCUOIH UHSATAYUALAY.

Beenenne: CraGumnzanusi pecnupaTopHOIo cTaryca He-
JOHOIIGHHBIX AETeH OCcTaeTcs Ba)KHOM 3a/adeil B HEOHATo-

B MHTEHCHBHON PECTIMPATOPHOHN MOIJNEpPXKKE, BKJIIOYAs HC-
KyccTBeHHYI0 BeHTWIsIIuIo Jierkux (MBJI), uto yBenmuuBaer

JIOTHH, TaK KaK HEJOHOIICHHBIE HOBOPOXKICHHBIE COCTAB-
nstoT okoso 10-15% ot obmiero yucina pofoB MO JaHHBIM
Bcemuphoii opraauzanuu 3apaBooxpanenus. B 2020 roxy B
MHpe OBUIO 3apEeruCTPUPOBAHO OKOJIO 15 MHIJUIMOHOB HENO-
HOILIEHHBIX JIeTeH, 4To cocTaBwio npumepHo 11% ot Bcex
poxnennii. Ilo nanaeM Parker et al (2016), pecniuparopHsiii
muctpecc-cuaapoM (PIIC) sBisercs ogauM U3 Hambolee ya-
CTBIX IPUYHH CMEPTHOCTH CPEIU HETOHOMICHHBIX, TIOPaXKaeT
ot 20% mo 40% nereil, pOXKICHHBIX C MaccoW Tela MEHee
1500 rp. [1]. Cratuctuka mokassiBaet, uto 50-70% HOBOpO-
JKJICHHBIX C OY€Hb HU3KHM BECOM IPU POXKICHUU HYKJAFOTCS

PHCKH JOITOCPOYHBIX OCIOKHEHHUH, TaKHX Kak OpOHXoie-
rounas auciasus (BJI/[) u BHyTprKemyn0uKoBOE KPOBOU3-
nusaue (BXKK) [2].

CoBpeMeHHbIE MaJIONHBa3UBHbIC TEXHOJIOIHHU, TAKUE KaK
moJiorpeBaeMasi ¥ yBJIa)KHEHHAsl BBICOKOIIOTOYHAsI HOCOBas
kantonst (CPAP), merox LISA (Less Invasive Surfactant
Administration = MeHee WHBAa3UBHOE BBeJcHHE cypdaKTaH-
Ta), ynbTpa3BykoBoe uccienopanue (Y3WM) nerkux u cepa-
1a, a Takke WHransanus okcuaa azora (iNO) 3HAYUTENBHO
M3MEHHWIIM TOAXONbl K JICYCHHWIO HEIOHOUICHHBIX JeTeil.
Ucnons3oBanne CPAP B jgeueHMH HETOHOLIEHHBIX AETEH
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cHu3WIO norpedHocTh B nHTYOauuu u UBJI Ha 30-40%, a
TaKkke yMeHbpUII0 yactoty pa3sutusa bJIJ] Ha 20-30% mo
JAHHBIM MHOTOYHCIIEHHBIX KJIMHUYECKHX HCCIIeIOBaHUI
[3,4]. Meton LISA B coueranuu ¢ CPAP nemoncTpupyet
3HAYNTENbHOE yIy4IICHHE OKCHI'CHAIINHN W CHIDKaeT 3a00-
JIeBaeMOCTh Oponxoserounoit aucrurazueir 1 BXKK, ¢ co-
Kpalg€HUEM AJIUTCIbHOCTU HAXO0XICHUA B pCaHUMAllUU Ha
15-20% [5].

Hcnonp3oBanue ynbTpa3Byka B JAMArHOCTHKE W MOHHTO-
PHHTE PECITUPATOPHBIX PACCTPOMCTB Y HEJJOHOIIEHHBIX eTeH
TakXKe T0Ka3ajo CBOIO BHICOKYIO 3(]dekrtuBHOCTE. PanHee
BBIBJICHHE ITHEBMOTOPAKCA U JAPYTUX PECHHPATOPHBIX pac-
CTPOMCTB C IIOMOILBIO YJIbTPa3ByKa IIO3BOJISET YIIyYILUThb
ucxonsl edeHus. Y3U Jerkux momoraer IUarHOCTHPOBATh
MHEBMOTOpPAakKc B 85-90% ciydaeB Ha paHHHUX CTAJUsX, YTO
B 1,5-2 paza BblllIe, YeEM MPU UCIOIB30BAHUH TPAAULIMOHHON
peHtresorpaduu [6].

WHranamust okcuzaa aszora, NpUMEHseMass Ui JICYCHUS
TUIIOKCUYECKOM  JbIXaTeIbHOW HENOCTATOYHOCTH, TAKXKe
ToKazaja CyllecTBeHHOe CHIKeHue norpedHoctu B MBJI y
HEIOHOIIEHHBIX feTel Ha 25-30%, a B HEKOTOPBIX ClTydasix
CIIOCOOCTBYET YIYYIICHHIO OKCHUTCHAIMH M CHI)KEHHIO Jie-
TOYHOW THIepTEeH3UH [7]. DTH NaHHBIE TOATBEPKAAIOT, YTO
3aKHCh a30Ta MOXKET 3HAYUTEIBHO YIyUIIUTh IPOTHO3 IS
JIeTeHl ¢ apTepUaJIbHOM JIETOYHOM I'MIIEPTEH3UEN U NPYyTUMU
pecnupaTopHBIMH PacCTPOWCTBAMH, XapaKTEPHBIMH JJIsl He-
JIOHOIICHHBIX HOBOPOX/ICHHBIX.

Takum 00pa3oM, KOMIUIEKC MaJIONHBAa3MBHBIX TEXHOJO-
THI TIpefcTaBIseT coboil 3ppeKTHBHBIN 1 TepCIeKTHBHBINA
MOAXO[, sl CTaOWIIN3alUU PECIIMPATOPHOTO cTaryca Heno-
HOIICHHBIX }IeTCﬁ. Ot METOJbI HE TOJIbBKO YMCHBIIAIOT HE-
00X0OJMMOCTh B MHBa3WBHBIX BMEIIATEICTBAX, HO U CIIOCO0-
CTBYIOT YIyYIICHHIO BBDKMBAEMOCTH, CHIDKCHUIO YaCTOTHI
JIOJITOCPOYHBIX OCJIOKHEHHMH M ITOBBIIICHUIO KaUYeCTBA )KU3HU
Yy 3TOH yS3BHMOHW TIpymmbl HmanueHToB. OMHAKO I JOCTH-
KEHUsI ONITUMAJIBHBIX PE3YIbTAaTOB B UX NPHUMEHEHUH HE0O0-
XOAMMO YYUTBIBATb MHIAUBUAYAJIBHBIC OCO6CHHOCTI/I Kaxnao-
TO MalyeHTa U IPOBOANTH JAIbHEUIINE UCCIeNOBAHUS IS
CTaHAApTH3alNH UX UCIIOIb30BaHUS, OCOOEHHO B KOHTEKCTE
npakTiky Kazaxcrana u Ipyrux pa3BHBAIOIIUXCS CTPaH.

AKTyaJbHOCTh TEMBI OOYCIIOBJICHa BBICOKOM YacTOTON
POKAEHUST HEIOHOIICHHBIX AETEH, YTO OCTAeTCsl Cephe3-
HOH mpoONMeMOoi IS 3ApaBOOXPAaHEHHS BO BCEM MHDE.
HenoHolieHHBIE HOBOPOXKJEHHBIE COCTaBISIIOT OfHY U3
CaMbIX YS3BHMBIX I'PYIII MAalWEHTOB, TPEOYIOUIMX CIenna-
JIM3UPOBAaHHOW MEAMIMHCKOM momorny. Craduimsamus ux
COCTOSIHUS B TIEPBBIE MUHYTHI M Yachl KU3HU UMEET KPHUTH-
YeCcKOe 3HaYCHHUE, TaK KaK IMEHHO B 3TOT IEepHo GOpMHUPY-
IOTCA KIIIOYCBBIC (baKTOpI)I, OINPCACTIAOIIUE BBIXKUBACMOCTD
U JajbHeimee 3710poBbe pedeHka. PecrimparopHast HepocTa-
TOYHOCTb SIBJISIETCS] OTHOM M3 BEAYIIUX HPUYUH CMEPTHOCTH
1 JIOJITOCPOYHBIX 3a00JI€BaHNI Cpely ATOW IPYIIIIBL, YTO Je-
maet mpobieMy CTaOWIM3aliy WX PECIHPATOPHOTO CTaTryca
0COOCHHO Ba)KHOM.

HecmoTpst Ha 3HaYMTENIBHBIA TPOrpecc B 00JaCTH HEOHA-
TOJIOTUHM M CTaOWIIM3alMU PECHHUPATOPHOTO CTaryca, MHpPO-
Basl JIMTEpaTypa CBUAETEILCTBYET O HEJIOCTAaTOYHON N3yUeH-
HOCTH psiia KIIOYEBBIX acrekToB. OCOOEHHO 3TO Kacaercs
JOJITOCPOYHBIX 3((HEKTOB NPUMEHEHHS MaJOWHBA3HBHBIX
TEXHOJOTHH, Takux Kak Mmeromauka LISA, wmcmoib3oBaHue
UHTAISIIIMOHHOTO OKCHJIA a30Ta, a TaKXkKe YJIBTPa3BYKOBBIX
MeTOoI0oB MOHHUTOpUHTa, Taknx kak POCUS (Point-of-Care
Ultrasound) u Y3U nerkux u cepaua. Ha ceromusmauii 1eHb
MaJIO MCCIIEI0BAHUM, TOCBSAIIEHHBIX OLIEHKE UX BO3/ICHCTBUS
Ha BEDKHBAEMOCTDH M Pa3BUTHE HEJJOHOIICHHBIX JICTEH B JOI-
TOCPOYHON IEPCIEKTHBE, a TAKKE HA YacTOTY IO3AHHUX OC-
HOX(HeHHﬁ, TaKHX KakK 6pOHXOHyJ'[I)MOHaHI)Ha$[ JAUCIIIIAa3HuA U
KOTHUTHBHBIE PacCTPOHCTBA.

Kpome Toro, B MUpOBOM COOOIIIECTBE /10 CHX ITOp HET €/~
HOTO CTaHAApTa MPUMEHEHHS 3THUX TEXHOJOTHH B KIMHUYE-
CKOM TpPAaKTHKE, YTO 3aTPyAHSET WX IIMPOKOE BHEIPEHHE B
Pa3HBIX CTPaHAX C Pa3INYHBIM YPOBHEM MEIUIIMHCKOrO 00e-
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crieuenus. B Kazaxcrane cuTyarus aHajgorudHa: HET TaHHBIX
0 METOIMKE MAJIOMHBAa3UBHOTO BBEICHHS Cyp(aKkTaHTa HEl0-
HOILIEHHBLIM JIETSIM, HaXOIAIIUMCS HA CIIOHTAHHOM JIBIXaHHHU
Ha ()OHE TONOKUTEIHLHOTO NABJICHUS B JAbIXaTCIbHBIX MYTSX.
OTO 3aTpyAHseT UCHONb30BaHNE 3()(PEKTUBHBIX TEXHOIOTHIH
Y CTaHJAapTU3UPOBAHHBIX MPOTOKOJIOB JICUEHUSI.

CoBpeMeHHBIE MAaJIOMHBA3WBHBIE TEXHOJOTHH HIPAIOT
Ba)XXKHYIO POJIb B MOBBIIICHUH 3()()EKTUBHOCTH METUITMHCKON
MIOMOIIY HEJOHOIIEHHBIM JETSM, MO3BOJISII MHUHUMHU3HUPO-
BaTh BMCIIATEIBCTBO U CHU3UTH PHCK OCIIOXKHCHUH, TAaKUX
KaK TOBPEKICHUS JBIXaTCIBHBIX MyTeH, HHOEKINU U OpOH-
XOIyJAbMOHaJIbHAS Auciiasus. Takue MeTtoauku, kak LISA,
ucnons3oBanue Y3U nerkux u cepaua, POCUS, unrans-
U okcua a3ota U kominiekcHeid moxxoq ESTHER (Early
Surfactant Therapy, Early CPAP, and High-flow Oxygen
Therapy) moxa3zanu cBor 3()()EeKTHBHOCTH B CTAOHMIIM3AINA
PECIHPATOPHOTO CTaTyca Y HEOHOMIEHHBIX AeTel. DTH TeX-
HOJIOTHH HE TOJBKO TOMOTAOT YIIYUIIUTh COCTOSHHE TaIlH-
€HTOB, HO U CHI)KAIOT HEOOXOAMMOCTH B O0JIee arpeCCHBHBIX
MeTonax JICUCHUs, TAKUX KaK MHTYOamus M MeXaHHJecKas
BEHTHJISALIA.

OpnnHako, HECMOTPS Ha IIUPOKOE BHEIPECHHE JaHHBIX Ma-
JIOWHBA3UBHBIX TEXHOJIOTHH, 10 CHX MOP OCTAIOTCS HEIOCTa-
TOYHO H3YYCHHBIMHU HX IOJITOCPOYHBIC 3(P(EKTHI, a TAKKE
BIUSTHUE HAa CTPYKTYpPY 3a00J€Ba€MOCTH U BBDKMBAEMOCTH
HEJOHOIIEHHBIX JieTeil. OTCYTCTBUE €UHBIX CTAaHAAPTOB 1O
MPUMEHCHHUIO MaJOMHBAa3MBHBIX TEXHOJOTMU B CTaOMIM3a-
LM COCTOSIHUS HEJIOHOIICHHBIX JETeH 3aTpymaHseT BBIOOp
ONTHMAJbHOM TAKTUKU JICUEHHUS JUI1 KaKJIOro Ial[ieHTa.
Pa3paboTka 4YeTKHUX QJITOPUTMOB U IPOTHOCTHYCCKUX WH-
CTPYMEHTOB SIBIIICTCSI HCOOXOMUMBIM IIATOM JUIsl TTOBBIIIIC-
HUS KayecTBa M I(PPEKTHBHOCTH MEIUIIMHCKOW TOMOIIHM B
HeoHarojioruu. VccrneaoBanue HampaBieHO Ha yIydlleHHE
KJIMHAYECKUX ITOAXOAOB K JICUCHHMIO HEJOHOIICHHBIX HOBO-
POXIICHHBIX, CHH)KEHUE YPOBHS 3a00JIEBAEMOCTH ¥ CMEPTHO-
CTHU B 9TOW rpymie NalleHTOB, YTO UMEET BaXKHOE 3HAaYECHUE
IIJIsL OOIIECTBA B I[EJIOM.

Takum 00pa3oM, pa3BUTHE M BHEAPEHHIE MAIIOMHBA3UBHBIX
TEXHOJIOTHA B HEOHATOJOTUYECKYIO IPAKTHKY OCTAIOTCS
BaXHBIMH ¥ aKTYaJbHBIMH HAaIlPaBICHUSAMH, HaIlpaBIICH-
HBIMH Ha TTOBBIIICHHE Ka9eCTBA yXOa 3a HEIOHOUIICHHBIMU
JIETHMH, CHIDKEHIE YaCTOTHI OCIIOKHEHUH U YAydIIeHHIE T0JI-
TOCPOUYHBIX HCX0M0B. [lomydeHHbIe pe3ylbTaThl MOTYT CITO-
coOCTBOBaTh pa3pabOTKe HOBBIX CTAaHIAPTOB BEIEHHS HEIIO-
HOIIICHHBIX JIETEH, 9TO, B CBOIO OYepElb, HO3BOJIUT YIYUIIHTh
HX KaueCTBO KM3HU B JIONTOCPOYHON mepcnekTure. B cBs3u
C 3TUM CYIIECTBYET OCTpasi HeOOXOAUMOCTh B JajbHEHIIEM
HCCIICIOBAHUN TOJTOCPOYHBIX d(P(PEKTOB MaTOHHBA3HBHBIX
TEXHOJIOTHI, UX BO3JACHCTBHS HAa pa3BUTHE HEIOHOIICHHBIX
JIeTel, a TaKXKe B CO3/IaHUU SAUHBIX KIMHUYECKUX PEKOMEH-
Jallui 71 UX BHEIPEHUs, KaK B MEXIYHapPOJIHOM MpaKTUKeE,
TaK M B cucTeMe 37paBooxpaneHust Kazaxcrana.

Iean ucciie0BaHUsI — IPOBECTH aHAIN3 JINTEPATYPHBIX
WCTOYHUKOB U MTPOKOMMEHTHPOBATh COBPEMEHHBIE TIOIXOMBI
K CTa0MIM3alUM PECHHPATOPHOTO CTaryca ¢ HPUMEHEHH-
€M MaJOMHBA3UBHBIX TEXHOJOTHH y HEIOHOUICHHBIX NETeH
BCKOpPE TIOCIIC POXKACHUS, a TAKXKE BBIIBUTH HEAOCTATOU-
HO W3YYEHHBIC ACHEKThl MX MPUMEHEHHS B HEOHATAIbHOM
MIPaKTHKE.

Marepuajibl H MeTOAbI: /{1 IpoBeIeHHS JTUTEPATYPHOTO
0030pa UCMONB30BAIMCH OHIalH 0a3bl manHbiXx MEDLINE,
PubMed u Scopus, KOTOpbIe MPEIOCTABISIOT TOCTYI K CO-
BPEMEHHBIM HAyYHBIM CTaThsIM B O0JAaCTH HEOHATOJOTHU
U MEIUITMHCKHUX TEXHOJIOTHH. BKIIOUYEHBI OBUIM HAydHBIC
cTathu, omyOnukoBaHHbIe B miepuoy ¢ 2014 no 2024 romsl,
MOCBSIIICHHBIC MAJIOMHBA3MBHBEIM METONAM CTaOMIH3aIHU
PECIMPATOPHOTO CTAaTyca HEJTOHOIICHHBIX JICTCH, TAKUM KaK
meronuka LISA, uHransuus oxcuma aszora, Y3U yerkux u
cepana. Taxke ObuM OTOOpaHBI PabOTHI, B KOTOPBIX Olle-
HUBAJIACh KPaTKOCPOYHAS M JONTOCpodYHast 3(pdeKTuBHOCTH
9TUX TEXHOJIOTHH, a TaKkKe WX BIMSHHE Ha BHDKHBACMOCTH
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U pa3BuTHe jaereil. Kputepuu BKIIOYEHHS] OCHOBBIBAIHCH
Ha aKTyaJbHOCTH, HayYHOW 3HAUUMOCTH M KauyecCTBE IpE-
CTaBJICHHBIX TaHHBIX. CTaTbhl, HE OTHOCAIINECS K TEME I
onyo6nukoBanublie 710 2014 roaa, a Taxke AyOIHKaThl ObLIH
WCKIIIOUeHBI U3 0030pa. B pesymerare orbopa Oblo mpoa-
HaIM3HpoBaHo 21 mccienoBaHue, KOTOPBIE TO3BOIMIH IIpe-
JIOCTaBUTh DIIyOOKHWil aHann3 3(PQPEKTUBHOCTU ITHUX MAaJo-
WMHBA3MBHBIX TEXHOJOTHII B CTaOWIN3AMU PECTIMPATOPHOTO
cTaTyca HeJOHOILIECHHBIX JEeTeH.

PesyabTarsl: B nporecce cucTeMaTHueCKOro IIOUCKA JIH-
TEpaTyphl ¢ UCTIOIE30BaHUEM 3apaHee pa3padOTaHHOH Mmouc-
KOBOIl cTpaTerul 0TOOpaHbl HAyYHBIE CTATHH 3a MOCIIETHHUE
10 net (2014-2024 roasl), KOTOpPBIE COOTBETCTBOBAJIHN 3apa-
HEE YCTAaHOBIICHHBIM KPUTEPHSIM BKITIOUCHUSI. TaKo# MOIXon
TIO3BOJIMJI CY3WUTh KPYT JINTEPATyphl 10 Hamboiee HHPpOpMa-
THUBHBIX M PENpPE3eHTaTUBHBIX paboT, 4TO 00eCIeymio Bee-
CTOPOHHHU W TIYOMHHBIA aHAIN3 MPUMEHEHUS MaJlOWMHBA-
3UBHBIX TexHoaorui, Takux kak CPAP, LISA, Y3U nerkux,
POCUS-VY3U cepana, IKI' u 3akuch a3oTa, B KOHTEKCTE
CTaOWIIH3aluU PECIIIPATOPHOTO CTAaTyCa Y HETOHOIICHHBIX
JieTeit. ITo 1ajo BO3MOKHOCTh 00JIee TOYHO OIICHUTH dPdek-
TUBHOCTD JIaHHBIX TEXHOJIOTHH, 8 TAK)KE UX B3aUMOJICHCTBHE
U pOJIb B JICUCHUHU JTaHHON KaTErOpUH MAI[CHTOB.

Jnsa nedenns PAC y HemOHOIIEHHBIX JETEH MPOBOAUTCS
BBe/IeHHE Cyp(aKTaHTa pa3IMYHbIMU MeTolaMu. Tak, B pe-
TpocnektuBHOM nccnenoBannu U. Kanevska u E. Guczynska
CpaBHHBAIIM JIBE METOAMKY BBeIeHUS cypdakTanta — LISA u
INSURE (MuTy6auus-Beenenue cypdaxranra-OKkcTyoarus)
—y HeoHoueHHbIX Aete ¢ PJIC. Pe3ynbraTsl mokasanu, 4To
pasnuuuii MeXIy IpyNIaMH 110 OCHOBHBIM ITapaMeTpaM He
ObLTO: MOTPEOHOCTH B MHTYOAIMH cocTaBmia 42,2% B rpyn-
ne LISA n 32,6% B rpynmie INSURE (p = 0,201); nponomku-
TENBHOCTh MCKYCCTBEHHON BEHTIJISAIIMH JIETKUX OBLIa OfH-
HakoBoil — menuana O gHel B obeux rpynmax (p = 0,377);
Meauana npoposkutensHoctH nCPAP (HenpepriBHOE TONTO-
JKUTETIbHOE JaBJICHNE B JBIXAaTCIBHBIX IYTAX Yepe3 HOC) CO-
craBmia 5 aHeit B obeux rpynnax (p = 0,379). Yacrora BJ1J]
Takke Obuta cxoxa: 28,9% B rpymme LISA u 23,9% B rpynme
INSURE (p = 0,506). Takum 0Opa3oM, CTaTUCTUIECKH 3HA-
YUMBIX Pa3IM4YMi 110 OCHOBHBIM IIOKa3aTelsiM JICYCHHs He
onL10 [8].

B nccnenoanus S. Mansouri u coaBt. (2024) O6butH BKITIO-
yensl 100 Hemonomenubix nereil ¢ PIC u crioHTaHHBIM
IBIXaHueM, U3 HUX 50 HOBOPOXKIIEHHBIX JICYMINCH METOJOM
LISA, a 50 — merogom INSURE. I'pynma, noixyunBmias ne-
yeHue meronoM LISA, mpomeMoHCTpHpoBana 3HaYUTENBEHO
Oonee Hu3kHe mokazarenu nmorpedroctr B BJI (P = 0,003)
n nponomkureabHoctr MBJI (P < 0,001) mo cpaBHEHHIO ¢
rpynnoif INSURE. OpHako mo TakuMm IIOKazaTensM, Kak
MTHEBMOTOPAKC, JIETOYHOE KPOBOTECUCHHUE, TSDKENAs PETHHO-
narus, nponomkuteabHocTs CPAP 1 yactora OpoHXOMYIB-
MOHAJIBHOHM AWCIUIa3MH, CYNIECTBEHHBIX DPa3IMYUN MEXIY
rpymmamMu He ObUT0. B pe3ynprate aBTOpPHI MPHUIILTH K BEIBO-
Iy, uto Metoxx LISA sBnsiercst 6e3omacHbM 1 3()h(HEeKTHBHBIM
TIO/IXOJIOM JIJIs BBENICHUS Cyp(aKTaHTa y HeJOHOUICHHBIX Jie-
Tel, TOCKOJIBKY OH CIIOCOOCTBYET CHIDKCHHUIO IIOTPEOHOCTH B
MBJI u coxparieH!Io MpoJoIKUTEIbHOCTH BEHTUIISLIUU, YTO
MOXKET CHU3HUTh PUCK Pa3BUTHSI OCJIOKHEHUH, CBSI3aHHBIX C
UBI [9].

[Ipu cpaBHEHNH METOMOB BBEIEHUS CcypakTaHTa ApyTHE
aBTOPBI c/ieNany 3akitouenue, uto Metonbl LISA u INSURE
OJMHAKOBO 3((PEKTHBHEI IS BBEACHUSA CypaKTaHTa IPH
neyeann PJIC y HEIOHOIIEHHBIX HOBOPOXIEHHBIX, €CIH
OCHOBHBIM METOJIOM PECITUPATOPHON TOJIEPIKKH SIBIISETCS
NIPPV [10]. Inst Goee TOYHOTO CpAaBHEHHS ITUX METONIOB U
OIIEHKH UX JIOJTOCPOYHBIX PE3YIBTaTOB HEOOXOIUMO IIPOBe-
JICHUE JOTOJIHUTENBHBIX PAaHIOMU3HUPOBAHHBIX KOHTPOJIHPY-
€MBIX UCCIICIOBAaHHH.

Takxe WMeErOTCsI paboOThl, B KOTOPOM OIleHWBaiach 3¢-
(beKTHBHOCTh M KpaTKOCPOUHBIE pe3ynbrarhl Meroga LISA
C UCIIONIE30BaHHUEM JBYX THIIOB SK30TCHHBIX Cyp(paKTaHTOB
— OepakTaHTa U mopakTanTa aiabda 1 gedenns PIC y He-

JIOHOIICHHBIX JIeTel (recTainoHHbIA Bo3pacT 28—33 +6 He-
nenn). B uccnenosanue Obu1o BKIIFOYCHO 120 MItafeHIIEB, KO-
TOPBIM BBOAMIM cypdakTanT B fo3ax 100 mr/kr (OepakraHT)
wim 200 mr/kr (mopakTtaaT anbga). OCHOBHBIM PE3yIIbTaTOM
paboThI OBLTO BEISIBIICHHE IIOTPEOHOCTH B HHTYOAITUH B T€Ue-
HHUe 72 4acoB mocye BBeAeHUA cypdakTanta. [lokazaHo, 4To
OepakTaHT U MOPAKTAHT alib(a UMEIOT OMHAKOBYIO d(hdeK-
THBHOCTH TpU UCTOdb30BaHuK MeTofa LISA, u ¢ sxoHOMU-
YeCKOW TOYKH 3peHHs OSpaKTaHT SIBISETCS IPEIIIOYTUTEIb-
HBIM BBIOOPOM, OCOOEHHO B CTpaHaxX ¢ HU3KMM U CPEIHHM
ypoBHeM goxoxa [11].

R. Dini et al. (2024) Taxxe He BBISBIUIN 3HAYHMBIX Pa3IH-
YHii B TOTPEOHOCTH B UCKYCCTBEHHOW BEHTUIISALIUH U YaCTOTE
OCJIO)KHEHUH MpH CpaBHEHUH 3(PPEKTUBHOCTH METOJIOB BBE-
nenus cypdakranra (LISA u INSURE) [12].

Bwmecre ¢ Tem, B npyrux paborax (Hamp., M. Biiyiiktiryaki
et al., 2019) ycranosneno, uro motpedbHocts B BJI B mep-
BbIEe 72 yaca )XM3HHM ObliIa 3HAYUTENFHO HIDKE B Tpymnmne LISA
(26,8%) mo cpaeuenuto ¢ rpymmoii INSURE (42,1%, p =
0,002). Taxke yactora ymepeHHOU U TspKenon ¢opmbl BJ1J]
6buta Hioke B rpynne LISA (12,2%) mo cpaBHEeHUIO ¢ TpyH-
no#t INSURE (21,9%, p = 0,01). Mertox LISA 65ut npu3Han
HE3aBHCUMBIM (DaKTOPOM, CHIDKAIOIIMM HOTPEOHOCTh B MC-
KyCCTBEHHOH BEHTWJIALUM JIETKHX M YacTOTYy BO3HHUKHOBE-
Hus ymepeHHo-Tsxenor BJIJ]. Takum ob6pazom, metorn LISA
aBisercst Oosiee d(PPEKTUBHBIM P JICYEHHUH HEJOHOIICH-
HeIx neteit ¢ PIIC, cHmkas moTpeOHOCTh B MCKYCCTBCHHOM
BEHTWJISILMH JIeTKUX 1 yactoTy BJIJI, n nomxeH ObITh mpen-
MOYTHTENBEHBIM METOJIOM BBEICHUS Cyp(aKkTaHTa y AeTeH co
CIIOHTAHHBIM JibIxanuem [13].

PJIC sBnsieTcst OMHUM M3 CaMbIX PacpOCTPAHEHHBIX 3200-
JIEBaHUH CpeJU HEIOHOILUEHHBIX ACTEH, U €ro JUarHOCTUKa
TPaJMIMOHHO OCHOBBIBAETCS HA KIIMHUYECKOH KapTHHE, aHa-
JM3axX KpOBH M PEHTTeHOrpaduu rpyHOH KiIeTku. B mocnen-
HHE TObl B HEOHATAJBHOM NMPAKTHKE CTal0 MPUMEHSATHCS
Y3U nerkux, KoTopoe SBIsIeTcsl 6e30MacHbBIM METOIOM AHa-
rHoctuku PJIC, Hexenu peHTreHOAMarHOCTHKA.

ITo ganueiM A. Oktem u coaBt., Y3U JIerkux sBaseTCs
BBICOKOA((QEKTUBHBIM N 0E30MacHBIM METOJOM JUIs JTHa-
rHocTHKH PJIC y HOBOPOXXJCHHBIX M MOXET MPHUMEHSITHCS
U MOHUTOPHHTA 3(PQPEKTUBHOCTH JIe4eHUs CypdaKTaH-
ToM. B wmccnenoBanve Obum BKioueHBI 40 IarieHTOB,
KoTOpble OblTM auarHoctupoBanbl ¢ PJIC u momyyanu uH-
TparpaxeaqbHOE BBeACHHE mopakTaHTa anbda (200 mr/kr).
VY3U nerkux mpoBOAMIIOCH OIWH pa3 A0 JICYEHUS] U TPUXK-
IBl TIOCNIe BBeJeHHMs cypdakrtaHTa: uepe3 2, 4 u 6 4acos.
JlaHHBII METOZ HE MOHU3UPYET U HE MPEACTABIAET YIPO3bI
JUIS TIAIIEHTA, SIBIIIETCSI MEHEE MHBA3UBHBIM 110 CPAaBHEHHUIO
C IpyTUMH METO/IaMH U TTO3BOJISIET MPOBOAUTH MOHUTOPUHT
IpsSMO y nocrenu 001pHOT0. OH MOXKET CTaTh BaKHBIM HH-
CTPYMEHTOM /ISl OIIGHKH OTBETA Ha JICYEHHE M BBISABICHUS
MaIMEHTOB, KOTOPBIM MOXKET ITOTPEOOBATHCS IOTIOTHUTEb-
Has Tepamnus [14].

ITo pe3ynbTaTtaM aHAJIOIMYHOTO MCCIIEIOBAHIN KUTAHCKUX
YUEHBIX CJIeJIaH BBIBOJ] O TOM, YTO YJIbTPa3ByKOBasi BU3yallH-
3aust SIBJSIETCS. TOYHBIM U HaJIS)KHBIM METO/IOM JMAarHOCTH-
ku HeoHaranbHOTO P/IC. ABTOpPHI Tak)ke CUMTAIOT, UTO MPEu-
MYIIIECTBA 3TOTO METOZA BKIIOYAIOT €r0 HEHOHU3HPYIOIIYIO
MPUPOIY, BO3MOKHOCTD BBINOJIHEHUS Y TIOCTEIH OOJIBHOTO,
MPOCTOTY B HCIOJIb30BAaHHM, & TaKKe OE30MAaCHOCTh IpH
MHOTOKpAaTHOM NPHUMEHEHUH B TEYCHUE JHS. YUHUTHIBAs ATH
NperMYIIECTBA, 110 MHEHHUIO HCCIIENOBATENeH, yIbTPa3ByK
JIOJDKEH OBITH IMPOKO MPUMEHSEMBIM METOIIOM B HEOHa-
TanpHOM npakTuke a1 auarHoctuku PIC [15].

B npyrom mcciienoBaHuM, 3TH e aBTOPBI MOATBEPKIAIOT,
yro Y3U sBnsercst 6oiee TOUHBIM M HAIEKHBIM METOAOM
JIMarHOCTUKU HEOHATAJILHOTO arelieKTa3a 10 CPaBHEHHUIO C
pertrenorpadueii. Y3U o0nagaer MHOXKECTBOM MpPEUMY-
IIECTB, BKJIOYas OTCYTCTBHE WOHU3AIUH, BO3MOXXHOCTBH
BBITIOJIHEHHST y TOCTENN OOJBHOTO M MPOCTOTY B HCIIOJb-
30BaHUM. [103TOMY, 0 MHEHHUIO YUYCHBIX, YIBTPa3ByK MpeE-
CTaBJIsI€T cOOOH IEHHYIO IUAarHOCTHYECKYIO AIbTEpPHATUBY
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JUIS HEOHATOJIOTOB IPH BBISBICHUH HEOHATAIBHOTO aTeleK-
Taza [16].

B pabotax npyrux y4eHbBIX, HAIIPABJICHHBIX HA OIICHKY -
arHOCTHYECKO# crocoOHOCTH Y3U IIerknx B ITHArHOCTHKE
PJIC y HOBOpPOKIEHHBIX H €r0 KOPPEILHUIO C TPAAUIIHOHHON
peHTrenorpadueil TpyIHON KJIETKH OBUIO IPOJEMOHCTPHPO-
BaHO BBISBIICHHE CYOIUIEBPaJbHBIX KoHconmumauuii u Y3U
HMMeEeT 3HaYUTeIbHOE MPEUMYIIECTBO B DS KIMHUYECKUX
CUTyalluH, BKJIIOYAs MUHHMHU3AIUIO PaIHAIIOHHOTO 00Iy-
yeHud [17]. DTo MoO3BOIMIIO aBTOpaM MPEUIOKUTH HOBYIO
knaccuukario Y3U ans nuaraoctuxu PC.

B myb6mukanuu R. Copetti u coast. (2008), y nammenToB
¢ P/IC Obutn 0OHapyXEeHbI aHOMAJIMHK TLICBPAIbHOMN JIMHUH,
TaKue Kak yTOJIleHHe, HEPOBHOCTU U TpyOOCTh IUIEBPHI, a
TaK)Xe OTCYTCTBUE HOPMAJBHBIX «COXPAHCHHBIX YYaCTKOBY
B JIETKHX, YTO TaKXKe SBISCTCS BaXKHBIM JHATHOCTHYECKHM
MPU3HAKOM. DTH YNBTPa3BYKOBBIE M3MEHEHHS MO3BOIIIH
nocroBepHo uaeHTuunuposats PJIC ¢ gyBCTBHUTENBHO-
cThio U crieruduuHocThio 100%, 4To yKa3biBaeT Ha BBICO-
KYI0 TOYHOCTh M€TO/a. Pe3ynbTaTsl UCCII€JOBaHUS MIPEIO-
nararot, yTo Y3U nerkux MoKHO paccMaTpHUBATh HE TOIBKO
KaK WHCTPYMEHT JJIs MMOATBepkaeHus nuarno3a PJIC, Ho u
KaK METOJ CKpPWHUHTA JJIS PAHHETO BBISABICHHS 3a00ieBa-
HUS Y HEIOHOMICHHBIX JAETEH, YTO MO3BOJSET CBOEBPEMEH-
HO Hayarh JeYCHUE, B TOM YHUCIie Ha3HaueHue cypdakraHTa
[18]. Takum obOpazom, Y3 nerkux sBISCTCS HCHHBA3HB-
HBIM, 0€30IIaCHBIM U BBICOKO3(PEKTHBHBIM METOIOM JHa-
rHocTuKH PJIC, KOTOpBIH MOXET OBITH TOJE3HBIM, KaK IS
MUATHOCTHUKH, TaK W IS MOHUTOPUHTA COCTOSIHUSI HOBOPO-
kaenasix ¢ PIC.

B nactosmee Bpems Y3U nerkux craHoBHUTCS Bce Oonee
Ba)XHBIM MHCTPYMEHTOM JJIi TUATHOCTUKHA U MOHUTOPHHTA
pecnpaTopHBIX 3a00JICBaHNH Y HOBOPOXKICHHBIX OJaromapst
CBOEU MPOCTOTE, BOCIPOU3BOIUMOCTH, HU3KOW CTOMMOCTH
7 OTCYTCTBHIO TIOOOYHBIX 3(QeKToB. Tak, B HETaBHO OITy-
OJTMKOBAaHHOM 0030pe COO0O0IIaeTCss O 3HAYUTEIHLHOM PpOIH
VY3U nerkux B IWArHOCTHKE PECIHMPATOPHBIX 3a00JIeBaHUN
y HOBOPOXJIEHHBIX, B YaCTHOCTH B OTJENEHUSX, HE OCHa-
IIEHHBIX MHTEHCUBHOM Tepanueii [19]. O630p noxdepkuBa-
€T BaKHOCTh UCTONB30BaHus Y3 B pooBCIIOMOTaTEIbHBIX
YUIPEKICHUAX TIEPBOTO W BTOPOTO YPOBHEH, IJle OHO MOXKET
OBITH TTOJIE3HBIM JIJISI IEAUATPOB, 0COOEHHO IPH THAaTHOCTHKE
3a00JIeBaHUil, TAKUX KaK TPAH3UTOPHOE TaXHITHOD HOBOPO-
skaeHabrx, PIIC, mHeBMOTOpake, MHEBMOHUS U aApyrue. Y3U
MTO3BOJISICT OLIEHUTh TSHKECTh COCTOSHIS M BOBPEMSI IIPUHSTH
pelIeHne 0 TPAHCIIOPTUPOBKE B OoJiee CIIenaIn3UPOBAHHEIC
OTZAETICHUS WII BBEICHUH CYyp(aKTaHTa.

BesonmacHOCTh SBIETCS BaXKHBIM COCTABIISIOLINM B JHa-
THOCTHKe 3a00/IeBaHUH, 0COOCHHO B HEOHATaJIbHOM MPaKTH-
ke. P vccnenoBaHuil MOCBALIEH M3YYEHUIO JaHHOM Mpo-
6nemsl. Tak, A.F. Nemes u coaBT. onieHIIH 3 GEKTUBHOCTD
ucnonb3oBanuss Y3U nerkux s CHUXKEHUS BO3IEUCTBUS
paanamu Ha HOBOpOXKIeHHBIX ¢ PJIC B ycmoBusax otmerne-
HUSl WHTCHCUBHOW TEparnuu HOBOPOXKICHHBIX. [IpoekT ObLI
HarpaBiieH Ha CHWkeHue Ha 20% uucia peHTreHorpadmii
TPYIHOW KJICTKH, BBIMOTHIEMBIX JUIS JUATHOCTHKU U MOHH-
topunra PJIC y HOBOPOXICHHBIX, U HA MTOBBIIICHUE HCITOTh-
30BaHug Y3 Kak anpTepHATHBHOTO METONA BH3YalU3alliH
[20].

JloBomsHO HemaBHO omyOnukoBaHO cooOmenne (2024),
B KOTOPOM OLIEHEHO HCTosib30BaHne Y3U Jerkux Kak mpo-
THOCTHUYECKOTO MHCTPYMEHTa JyIi YCIELIHOro MpeKpalle-
HUSl TEpaIMU MOCTOSHHBIM MOJOKHUTEIEHBIM JaBICHHEM B
IBIXaTeNBHBIX IyTAX Y HEIOHOUICHHBIX HOBOPOXKIICHHBIX
¢ PAC. Tepanuss CPAP wacto mcmonms3yercss s TOAIEp-
JKaHWA JTBIXaTeNbHOW (PYHKIMH Y HETOHOIICHHBIX JCTEH, U
YCIIEITHOE TMPEKPALICHUE ITOTO JICUCHHUS SBISIETCS BaKHBIM
11aroM B MX BoccTaHOBiIeHHH. OJHAKO MpeAcKa3aTh, KOraa
pebenok roToB k npekpamennto CPAP MoxxeT OBITh CIIOXKHO,
U ACCIICIOBATENN HCKAIH CITOCOOBI YIYYIIUTh 3TOT IMPOIece
¢ momonipio Y3U merkux. ABTOPHI MPHUILTH K BEIBOAY, YTO
V3U nerkux sBisgercs 3GGEKTHBHBIM MHCTPYMEHTOM IS

2\ <apv/&
DNARZ
P
(@I

Literature Reviews
Iz O630pel tumepamypbl

MIPOTHO3UPOBAHHUS YCIEITHOTO npekparieHus repanuu CPAP
y HEJIOHOIIEHHBIX JeTei [21].

LeHTpanbHBIA BEHO3HBIH JOCTYIT YacToO TPeOyeTcs Hemo-
HOUIEHHBIM JIETSIM, W NPABWIIBHOE PACIIOJIOKEHHE KaTeTepa
0OBIYHO HOATBEPKAAETCS C TOMOIIBIO PEHTI€HOTPAMM TPyl
HOW KJIETKH WM OpIOmHONW moiocTH. MMeroTcst cooluieHus
3apyOexHbIX yueHbIX (2023), B KOTOphIX OblIa IpOBEpeHa
TOYHOCTH NpoTokoia Y3U Ha MecTe oka3zaHHs MEAUIIUHCKOM
nomouy (POCUS) st noaTBepkaeHNs MPAaBUIBHOCTH YCTa-
HOBKH IIEHTPAJIFHOTO BEHO3HOTO KareTepa y HEAOHOIICHHBIX
nereii. Ogqnako POCUS, kak OTHOCHTEIBLHO HOBBIA METOII,
MOXET OBITh IOJIE3CH IS TAKOW AMATHOCTHKH, HO TOYHOCTb
€ro HCIOJIb30BaHUs OCTaBajach HesCHOW. Pe3ynbprarhl naH-
HOHW paboThl TMOKa3aau BhICOKYI0 TouHOCTh ¥Y3U. [Ipotokon
POCUS 06511 o11eHEeH Kak HaJeKHbIH HHCTPYMEHT C 4yBCTBH-
tenpHOCTRIO 0,83, cenmduanocThio 0,96, a TaKKe TMONIOKHU-
TEJIBbHOW NPOrHOCTUYECKON LIEHHOCThIO 0,77 U oTpULaTeb-
HOW POTHOCTHYECKOH IIeHHOCTHI0 0,97. DTO moATBEpIKACT,
YTO YIBTPA3BYK MOXKET OBITh HCIIOIB30BAH ISl TOUHON OICH-
KU TIOJIOXKEHHUS LIEHTPalIbHOM JIMHUKM Yy HEIOHOUICHHBIX Je-
Teil, ¢ pe3yabsTaTaMy, CONOCTaBUMBIMU C peHTreHorpadude-
CKUMH HCCIIEAOBaHUSAMU. TakuM 00pa3oM, HpeIUToKEeHHBIH
npotokorr POCUS okazascs HaJe>KHBIM METOIOM UTS OICH-
K{ TPaBUIBHOCTH YCTaHOBKHU IIEHTPAJILHOTO BEHO3HOIO Ka-
TeTepa y HEJOHOUICHHBIX JIeTeH, YTO MOKET OBITh ITOJIE3HBIM
B KIIMHUYECKOH IPaKTHUKE, 0COOEHHO B YCJIOBUSX OrpaHUYEH-
HOTO JIOCTYIa K peHTI€HOBCKOMY 00opynoBaHuto [22].

Ucnonp3oBanue Y3U nerkux ctano BaKHBIM MHCTPYMEH-
TOM B HEOHATOJIOTHH, OCOOEHHO Oyaromaps €ero mpeuMyIie-
CTBaM TIepesl ApyTUMHU BHU3yaJdbHBIMH METOJAMH, TAKHM Kak
pentrenorpadus. Y3 snerkux, akTHBHO BHEIPSETCS B ITPaK-
THKY, NOJAEP)KUBAEMOE PACTYIIIMMHU JOKa3aTeIbCTBAMHU €T0
3 PEKTHBHOCTH.

ABtopckasg rpymna u3 CeKIMH yAIbTPa3ByKOBOW Jua-
THOCTUKH JIeTKMX VcmaHckoro oOImecTBa HEOHATOIOTHH
0000mmIa coBpeMeHHbIe AaHHBIe 0 mpuMeHeHnn Y3U s
JUArHOCTUKH U JICUEHHUS PECIIUPATOPHBIX 3a00/IeBaHUN Y HO-
BOPOXKIIEHHBIX, TakuX Kak PJIC, mHeBMOTOpaKc 1 THEBMOHHUSI.
B nanHHO# myOnuKkanuy onucaHbl KITIOYEBBIE COHOTpaduye-
CKHE TIPU3HAKN THX 3a00JI€BaHNH, a TaKKe MCIIOIb30BAHUE
VY3U s MOHUTOPHHTA JISTOYHON (D)YHKIIWH, IIPOTHOZUPOBA-
HUS TOTPeOHOCTH B Cyp(daKTaHTe M BEHIOIHEHHS JIEISOHBIX
mporenyp nox koutpoaem Y3U. Ocoboe BHUMaHUE yAeIeHO
BO3MOXKHOCTSAM HCIOIb30BaHUS Y3U 11 MPOrHO3UpOBaHUS
MOTPEOHOCTH B PECITUPATOPHON TEpaIiy U BMELIaTeIbCTBAX,
TaKUX KaK HHTAISINK cypdaKkTaHTa win peanuManys. Taxoke
paccMaTpuBarOTCs €r0 MPUMEHEHHE B peaHNMAalUH U PECIH-
paTOpHOW Tepamuw, TIe 10 CHX IOp €ro HCIIOIb30BAHUE HE
ABISIETCA CTaHIApTOM. ABTOpBHI MOAUYEpKHBaiOT, uTto Y3U
JIETKUX JIOJDKHO CTaTh 30JIOTBIM CTaHJApPTOM JUArHOCTHKH
pecnupaTropHbIX 3a00J€BaHMH Y HOBOPOXKAEHHBIX, a 00y-
YEHHE STOMY METOAY JIOJDKHO OBITH BKJIFOYEHO B IPOTPaM-
MBI TTOJTOTOBKH HEOHATOJIOTOB M ITPOTOKOJIBI AMATHOCTHKH
U Tepanuu. B 3aKIr0YeHNM OHU NMPU3BIBAIOT K MPOBEACHHIO
MHOTOIICHTPOBBIX HCCJIEOBAHUH IS TIOBBIIICHNS KadecTBa
JIOKa3aTeNbCTB U Oolee mupokoro BHeApeHus Y3U B kinHu-
4eCKyH0 MpakTuky [23].

B Hacrosimee Bpemst 17151 TUarHOCTUKH OTKPBITOTO apTepu-
anpHOTO TIpoTOoKa (OAII) mcmomp3yercs sxokapauorpadus,
91O TpeOyeT 3HAUUTENHHOTO OMBITA U MOXKET OBITH 3aTpyIHe-
HO y KpUTHUYeCKH OOoNbHBIX nereil. Hac Taxke 3amHTepeco-
BaJIM PabOTHI JPYTHX CIIEHHUAIUCTOB, B KOTOPBIX paccMarpu-
Bajack BO3MOXXHOCTb olleHKk OAIl y HeloHOIIEHHBIX AeTel
C TIOMOIIBIO CTAHIAPTHOTO MOHUTOPHHIAa MHTCHCHUBHOH Te-
pammu, Bkioudas anekrpokapauorpaduio (OKI) u gopmer
BOJTH apTepuanbHoro nasieHus (AJl). Oto uccienoBanme Ha-
MIPaBJICHO HAa CO3JaHHE HOBOTO METOJA OIICHKH C ITOMOIIBIO
aHaJii3a JIaHHBIX, TOJIyYEHHBIX C OOBIYHBIX HEOHATaJBbHBIX
MOHHUTOPOB. ABTOPCKasi IPpyMIa 3aKII04YMIa, YTO AaHAIHU3 KPH-
BbIX OKI' n AJl, a Takke BpEMEHHBIX XapaKTEPUCTUK BOJIH
AJl MOXET cTaTh MOJIE3HBIM HHCTPYMEHTOM JUIS HENPEPHIB-
Horo MoHuTOopuHTa coctosHus OAII [24]. D10 OTKpHIBaeT
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BO3MO)KHOCTH JJISI MCIIOJIB30BAaHUS CTAHAAPTHBIX MOHHTO-
PHHTOBBIX TEXHOJIOTHH AJIS OLICHKM M MOHUTOPHHIA AHaMe-
Tpa u pyuknun OAII, uTo BaskHO ISl paHHEH THAaTHOCTHKH H
KOHTPOJIS 32 COCTOSTHIEM HEeIOHOIIEHHBIX JAeTeH.

B npyrux uccnenoBaHusX, IPOBEJEHA OLICHKA CBA3K MEX-
ny nokazatensmu siedeHuss OAIl y HeOHOMEHHBIX IeTel u
pesynabratamu ux yedennss B OUTH. [lo MHeHHIO aBTOPOB,
ymepennoe sedenre OAIl B OUTH cszaHo ¢ Hanmyymmmu
pe3yabpTaTaMH B OTHOLICHHH BBDKHBAEMOCTH W HEBPOJIOTH-
YEeCKOT0 MCXO/a y KpaiiHe HeJOHOIIEHHBIX neTel [25]. Dto
MOAYEPKHUBAET BaXKHOCTh ONTHMU3ALUM TOAXOAOB K Jede-
Huto OAII 1 oCTIKEHNST ONTHMAIBHBIX HCXO/IOB.

ITpu ouenke >¢dpdexTrBHOCTH HenHBazuBHOM INO uepes
My3bIPKOBYIO HazalbHylo cuctemy CPAP nns neyeHus ru-
TTOKCHYECKON ABIXaTeIbHOM HENOCTATOYHOCTH y JOHOIICH-
HBIX U HEJOHOLICHHBIX HOBOPOXIEHHBIX, IOKa3aHO, YTO
HenHBa3uBHAs INO MoXeT OBITh SPEKTHBHO HCIIOIH30BAH
B codeTaHuu ¢ HazanbHEIM CPAP mns ymydmeHus okcureHa-
un y mianaeries ¢ HRF, kak B cinyyasix, korma tepamust iNO
HauMHajach Ha my3sIpbkoBoM CPAP, Tak u B cinydasix, koraa
JIeYeHNE MPOJOJDKATIOCH TTOCE MEPeXoa C MEXaHWIECKOH
BeHTWIAMHK Jerkux Ha CPAP [26]. CrenaH BBIBOA O TO, YTO
HEWHBa3MBHAs Teparnus ¢ ucroib3oBanneM iNO B coueTaHuu
¢ HazaneHEIM CPAP saBnsercs 3((eKTHBHBIM METOIOM ISt
YAyYIIEHHUs] OKCUTCHALUH Y JOHOIIEHHBIX U HEIOHOIIEHHBIX
MIIQJICHLIEB C THIMOKCHUYECKON IbIXaTeIbHON HEI0CTAaTOYHO-
CTBI0. DTO OTKPHIBAET HOBBIE BO3MOXKHOCTH [UIS JICUCHHS
TaKUX TMAIMEHTOB 0e3 HEOOXOAMMOCTH MHTYOAIlMN U UCKYC-
CTBEHHOI BEHTHIISILIMY JIETKHUX. PaboThI Apyrux aBTopoB yka-
3BIBAIOT Ha TO, YTO KIMHUIMCTHI HE BCETJa MOTYT OXKHATh,
YTO YCTAHOBJICHHBIH ypoBeHb INO MpHBEAET K aHAJIOTHYHON
JI03€ B JIETKUX TIPH UCIIOJIB30BAaHUU BceX (POPM HEHHBA3HB-
HOW TONIEP’KKH, YTO MOXET MOTpeOOBaTh M3MEHEHUS Ha-
CTPOCK HIIM BhIOOpa Ipyrod (hOpMbl HOMISPHKKHU IS ONTH-
MajbHOM goctaBku iNO [28].

Bwmecre ¢ Tem, B 0030pe Cochrane cooOmraercs, 94To pas-
Hee U pyTHHHOe ucnonb3oBanue iNO He oka3bIiBaeT 3HA4H-
TENBHOIO BIMSHUS Ha BBDKMBAEMOCTh WM IIPEAOTBpAILEHHE
TSDKEJIBIX HeHPOOMOIOTHIECKIX TIOBPEXACHUH, a 3 (heKTHB-
HOCTb TO3/IHEr0 MpuMeHeHus i npodunaktiku bJIJ] Tpe-
OyeTr manpbHEUNIHMX HccienoBanmii [27].

Taxum o6pa3oMm, Y3U nerkux mpeactapiseT co0oii BaxHOE
1 3((heKTUBHOE JTOTOTHEHHUE K apCeHaTy AUArHOCTHYECKHUX U
TepaneBTUYECKUX UHCTPYMEHTOB JUIsl YXO/1a 33 HOBOPOXKIEH-
HBIMH C PECIUPATOPHBIMHU 3a0oneBaHusIMA. Vcrionbp3oBaHne
VY3U nerkux MoXeT CYIIECTBEHHO CHHU3UTH PaAHAIIHOHHYIO
Harpy3Ky Ha HOBOPOXJCHHBIX, IIPY ATOM HE yXy/llas Kade-
CTBO MOHUTOPHHTA M TUATHOCTHKH. DTOT METO/ MOXET OBITH
MOJIE3HBIM HHCTPYMEHTOM JJISl TUATHOCTUKH U MOHHUTOPUHTA
COCTOSIHUSI HOBOpPOXkAEHHBIX ¢ PJIC B OTHENEHUSX HUHTEH-
CHBHOW TEparny, a TAKXKE JUI CHIDKCHUS! HEOOXOIUMOCTH B
pentrerorpadusx. [Ipumenenne ouenku IKI™ u AJ] moxer
CTaTh MEPCHEKTUBHBIM MeToAoM Anst MoHuTopunra OAII y
HEIOHOIICHHBIX JeTel, oMoras B paHHEH NHAarHOCTUKE U
OILIEHKE TeMOINHAMUYECKUX U3MEHEHUI.

Oo6cyxnenue: OO030p nHTEpaTyphl, OXBaThIBaroImid 21
crarpio 3a mepuof ¢ 2014 mo 2024 roxn, MO3BOIMI CIENaTh
HECKOJIbKO Ba)XHBIX BBIBOJOB OTHOCHUTEIBHO MPHUMEHEHUS
MaJOWHBA3WBHBIX TEXHOJOTHH U1 CTAaOWIHM3alliU pPECITH-
paTopHOTO cTaTyca HEJOHOIICHHBIX AeTeil. 3a 3TOT Mephox
OBUTIO OMYOJMKOBAHO 3HAYMTEIIBEHOC KOJIMYCCTBO HCCIEIO-
BaHW, OIEHUBAIONINX Y()()EKTUBHOCTh TAKUX METONIOB, KaK
nonporpeBaemast 1 ypnaxaernnas CPAP, LISA, Y3U nerkux u
cepaua u iNO.

B mepBom Omnoke mccnenoBanuid, mocBsmeHHbXx CPAP u
LISA, OGompmMHCTBO pabOT MOAYEPKHUBAET 3HAUYUTEIBHOE
CHIDKCHHE MOTPEOHOCTH B WHBA3MBHON BCHTWIISALIMU JICT-
kux. Hampumep, nccnenoBanus, onyonukoBanHee B 2015 u
2017 romax [3], moka3sIBarot, uro npumenenne CPAP y ne-
nmonomeHHbIX aereit ¢ PIIC cHmxkaeT HEOOXOAMMOCTh B WH-
ty6aruu Ha 30-40%, 4TO B CBOIO OYEpEab CHIDKAECT PHCKH
pa3BUTHA Takux ociokHeHui, kak BJI/]. Meron LISA, kak

NOKa3aHo B psie padot, B couetanun ¢ CPAP ymyuinaer ok-
CUTEHAIIUIO U CHIKaeT 3abomeBaeMocTh BJIJ] Ha 20-30% [5].
OTH pe3ynbTaThl MOATBEPIKIAIOT BBICOKYIO 3()(hEeKTHBHOCTH
9THX METOJ0OB B YMEHBIICHNH NHBa3WBHBIX BMELIATEIbCTB U
YITy4IIEHHH KPaTKOCPOUHBIX UCXOJIOB.

Bo Bropom Oioke uccienoBaHni, MOCBAMEHABIX Y3 mer-
KHX W cepjla, OOMBIIMHCTBO PaboT MOKAa3bIBAIOT BBICOKYIO
YyBCTBUTEIBHOCTh 3TUX METO/OB IIPU JMarHOCTHKE PECIIU-
PaTOPHBIX PAacCTPOWCTB y HeMOHOMEHHBIX. Y3U nerkux mo-
Ka3aj0 CBOIO 3 (GEKTHBHOCTh MPH TUATHOCTUKE ITHEBMOTO-
pakca M JIpyruX pecUpaTOpHBIX PACCTPOHCTB ¢ TOYHOCTHIO
10 85-90%, 9T0 3HAUMTENHHO MPEBBIIACT TOYHOCTh PEHTIe-
Horpaduu B paHHHX cTaqusx 3a0oneBanus [6]. B nuccnenosa-
Huy, nposeaeHHOM B 2020 rogy, Taxke IpoJeMOHCTPUPOBaA-
HO, yTO Hcnoib3oBanue moaxona POCUS s 1uarHOCTUKH
Cep/ICUHO-COCYANUCTHIX 3a00JIEBAHUM, TAaKMX KaK MaTOJIOTHH
OAII u nerovHasi THUIEPTEH3Ms, NMOBBICHIO TOYHOCThH JWa-
THOCTUKH M YITyUIIWIO KIMHWYECKNAE UCXOIBI B OTACICHHUAX
WHTEHCUBHOM Teparny HOBOPOXKJCHHBIX.

Tpernit Onok wuccienoBanHuii, kacaroumiicss iNO, mon-
TBEPXKIAeT ero 3PEeKTUBHOCTH B CHIKEHUH TUIIOKCHYIECKON
JIbIXaTeIbHON HEAOCTAaTOYHOCTH U apTepUalibHOM JIETOUHOM
THIIEPTEH3UH Y HEIOHOUIEHHBIX JeTeil. CoracHO JTaHHBIM,
MTONyYeHHBIM B HECKOJNBKHX paboTax [7], MCHONb30BaHHE
iNO cHmkaeT moTpeOHOCTh B UCKYCCTBEHHOW BEHTHIISIIUN
nerkux Ha 25-30% yiaydInaeT OKCUTeHAlUIo U CIIOCOOCTBYET
YIYYIICHUIO KINHHYECKOTO COCTOSIHUS TIPH PECTINMPATOPHBIX
3a00JIEBAHUAX, YTO MMEET JIOJITOCPOUYHBIE IMOJOKHTENbHbIE
a¢deKTh Ha pa3BUTHE peOCHKA.

OObeanHEHNE BCEX 3TUX METOIOB B KOMIUIEKCHBIH TIOIXOA
JUTA CTaOMIIM3aluy PECITUPATOPHOTO CTaTyca HeIOHOIIEHHBIX
JieTeil TI03BOJISIET 3HAYUTENIFHO CHU3HMTH PUCKH JOJTOCPOU-
HBIX OCJIOXHEHHH, TAKHX KaK OpPOHXOJIETOUHAs TUCILIA3US 1
BHYTPHIKEITYIOYKOBOE KPOBOM3IIUSIHUE, U MOBBICUTH BBDKH-
BaeMOCTb HOBOPOXKAEHHBIX. OIHAKO HECMOTPS Ha IOJIOXKH-
TEeJIBHBIC PE3YIbTaThl, TPeOyeTcs NanbHeHIee HeCaeI0BaHue
JUISL ONPENEJICHUs] ONTUMAJIbHBIX MapaMeTPOB IPUMEHEHUsI
9THX TEXHOJIOTHH, a Takke /U1 pa3pabOTKH peKOMEeHIanui
10 UX MHTETPAIM B Pa3IWYHbIC KIMHHMYECKHE IPaKTHKH,
BKitouas Kazaxcras.

B menom, pesynbTaThl paccMaTpHBaeMbIX HCCIEIOBaHUI
MTOATBEPKJAIOT BAXKHOCTH KOMIUIEKCHOTO ITOX0/1a K JIEIEHHIO
HEJJOHOIIEHHBIX JIETeH C UCTIOIb30BAaHUEM MaJIONHBA3UBHBIX
TEXHOJIOTHH, YTO CHOCOOCTBYET YIYYIICHHIO KpaTKOCpOu-
HBIX U TOJATOCPOYHBIX HCX0A0B. OIHAKO Il OKOHYATEIFHOM
CTaHAapTH3aLUH 1 00Jiee IIMPOKOTO BHEAPECHUS JaHHBIX TEX-
HOJIOTHH B KIIMHMYECKYIO NPAKTUKY TpeOyeTcs: MpoBeeHne
JOTIOJIHUTENBHBIX PaHIOMHU3UPOBAHHBIX KOHTPOIMPYEMBIX
UCCIICIOBaHUM, a TaKXKe IOJITOCPOYHOE HAOIIOIEHHE 3a Ia-
LUECHTaMH, ITOTYYaBIINMH TaKoe JICUCHHE.

3akirouenue: Takum o0pa3oM, YUUTHIBAs JIUTEPATypHbIC
JTaHHBIE MEXXTYHapOJIHBIX aBTOPOB, PEKOMEHJyEeMBbI€ METO-
Iel, oObennHeHHBIe B KOMIUIEKC MalOWHBa3UBHBIX TEXHO-
noruit, Bemrouatoniuii CPAP, LISA (MeHee WHBa3UBHOE BBe-
nenue cypdakxranra), Y3U nerkux, POCUS-Y3U cepaua,
OKT" u ucrons30BaHNE 3aKUCH a30Ta, TPEACTABISIET COOOH
MIEPCIIEKTUBHBIN MOAXO0A B CTAOWJIM3aIlMU PECIUPATOPHOTO
CTaTyca HEJJOHOIIEHHBIX JeTel. [[puMeHeHne 3TUX TeXHOJI0-
THA 3HAYUTENBHO YITy4IIaeT KIMHIIESCKUE NCXOBI U CITOCO0-
CTBYeT ONTHMU3AINH JICUCHHUS B OTICIICHUSIX WHTCHCUBHON
Tepanuu HoBOpoXkJeHHBIX. CPAP n LISA — s dexruBHBIC
METObl HEMHBA3MBHON pPECIUPATOPHON MOMMEPIKKH, KOTO-
pBI€ YMEHBIIAIOT HEOOXOAUMOCTh B HHTYOALINH U MEXaHWYe-
CKOM BEHTHJISILIMH, CHUKAs! PUCKH, CBSA3aHHBIE C JUTUTEIbHBIM
NIPUMEHEHHEM HHBAa3UBHBIX MeTonoB. [Ipumenenue LISA B
couetannn ¢ CPAP mpomeMoHCTpUpOBajao 3HAUYNUTEIHHBIE
MIPEUMYIIECTBA B YAyUIIEHUH OKCUTCHALUN U CHU)KEHUH 3a-
6oneBaemoctu BJII n BXKK. Y3U merkux sBisieTcsl BBICO-
KO3 (PEKTUBHBIM HHCTPYMEHTOM JJIsl MOHUTOPHHIA COCTOSI-
HUS JITKUX HEIOHOIIEHHBIX JeTell, M03BOJIsAsS CBOEBPEMEHHO
JIMarHOCTUPOBATh PECTIMPATOPHEIC PACCTPOUCTBA, TaKHE KaK
P/IC u mHeBMOTOpaKc, obecreunBas 6ojiee TOYHYIO OLEHKY
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COCTOSTHUS JIETOYHON TKaHHW, Ye€M TpPaTUIIMOHHBIE pPEHTIe-
Horpaduyeckue uccnenosanus. POCUS-Y3U cepana mpe-
JIOCTaBJIIET BO3MOXKHOCTb IPOBOAUTH KapIHUOJIOTHYECKOE
o0cJieIoBaHHEe HA MECTE, YTO KPUTHUECKU BAXKHO TSI CBOCB-
PEMECHHOTO BBISBICHUS KapIHOBACKYIIIPHBIX 3a00JICBaHUM,
TaKUX KaK MaTOJIOIMM apTepUalbHOIO MPOTOKA WU CepAey-
Hasl HEIOCTAaTOYHOCTh. DTO YAyUIIaeT MOJAX0/ K JICYSHUIO U
MIPOTHO3UPOBAHUIO CEPACYHO-COCYIUCTHIX 3a00JICBAaHUHA Yy
HeloHOMIeHHBIX MianeHreB. JOKI urpaer BakHYIO poOib B
MOHHUTOPUHTE CEpACYHON NESTEILHOCTH, TIO3BOJISISI CBOEBpE-
MEHHO BBISIBJIATH HapYLIEHUs CEPJICUHOTO PUTMA U DJIEKTPHU-
YEeCKOI aKTUBHOCTH, YTO MOKET OBITH TIOJIE3HO TIPH JICUCHIH
MAI[IEHTOB C TUITOKCHEH M HECTAOMIBLHOM I'eMOIMHAMMKOM.
WHransuust 3aKuchio a30Ta B KauecTBE MOIACPKUBAIOIIE-
IO CPEACTBA YIYHYIIAET OKCUTE€HALMIO Y HOBOPOXKJIEHHBIX C
TUIIOKCUYECKON JbIXaTeJIbHOM HEAOCTAaTOYHOCTBhIO U apTe-
pHUAEHOW JIETOYHOW THUNEPTCH3HWEH, CHUXKas MOTPEOHOCTH
B 0oJilee MHBAa3WBHBIX METOAAX PECHHPATOPHON TOIICPIKKH,
takux kak MBJI. OgHako 1715 HEJOHOIICHHBIX eTel Tpedy-
eTcst 0c00ast OCTOPOXKHOCTH TpH npuMeHeHnH iNO, Tak Kak
JO3UPOBKAa M 0€30IacHOCTh MOTYT BapbHpPOBATHCS B 3aBH-
CUMOCTH OT KJIIMHMYECKOW cUTyaluu. B COBOKyNHOCTH HC-
M0JIb30BaHUE JAHHBIX TEXHOJIOTHH B pamMKaxX KOMILIEKCHOTO
MTOXOAa 3HAYUTENFHO MOBHIMAET 3(p(PEeKTUBHOCT JICUCHHS
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U CHW)KAET PHUCKH, CBA3aHHBIE C TSIKEIBIMHU PECITUPATOPHBI-
MU U KapJUOPECTIUPATOPHBIMU COCTOSIHUSIMU Y HEJJOHOIIECH-
HBIX AeTeil. DTH MeTOAbl 00eCIIeYnBaIOT HE TOJIBKO YITydIIle-
HHE ITOKa3aTejiel BEDKUBAEMOCTH, HO M CHIDKEHHE YaCTOThI
JIOJITOCPOYHBIX OCJIOXKHEHUH, Takux Kak BJI/] u HapyuieHnus
Helipopa3Butus. BaxxHo, 4TO UCIONIB30BAHUE ITUX TEXHOJIO-
Ui TpeOyeT MHIUBUAYATU3UPOBAHHOTO MOAX0/a, C YICTOM
COCTOSIHUSL KQXKJIOTO MAIUCHTA W CIICHU(PHUKN KIHHUYCCKOM
CUTYAIIHH.
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KiauHu4eckne nepcneKTHBbl MPUMEHEHHS HCKYCCTBEHHOT0 HHTEJIEKTA
B YPOTHHEKOJIOTHH: 0030 JIUTEPATYPbI

IILY. Anueea’?, B.H. Jlokwuwn?’, O.11. I[uzenzazenv*

'TOO Kazaxcmanckuti meOuyuHckuil ynusepcumem «Bvicuias wxona obujecmgenHozo 30pagooxXpaneHusy,
Anmamul, Pecnybnuxa Kazaxcman;
2A0 Lenmpanvuas kaunuyeckasn oonvrnuya MIL] VI PK, e. Aimamel, Pecnyonuxa Kazaxcman,
3TOO «Mestwcoynapoonuii kaunuueckuti yenmp penpooykmonocuu PERSONAy», Anmamei, Pecnybonuxa Kasaxcman,
“‘Meouyuncruii ynusepcumem Acmana, Acmana, Pecnybnuxa Kazaxcman.

AHHOTAINUA

AKTyaJbHOCTb: 3a MoCIeIHUE ACCATHICTUS NPUMEHEHHE MCKyCCTBeHHOro mHTesriekra (VM) B MenuiyuHe 3HaYUTENBHO PaCIIMPHIIOCH,
OXBaThIBas IPAKTHUYECKU BCE MEAUIIMHCKNE AUCIUILTAHEL. Texnonorun VU HaxomsT NpUMEHEHNE B Pa3IMYHBIX 00JIACTSIX aKyIepcTBa U TH-
HEKOJIOTHH, BKIIFOYasi 00IIee aKymepcTBO, THHEKOJIIOTHIECKYIO XUPYPIHUIO, IPEeHATaNbHOE YIBTPa3ByKOBOE HCCIICIOBAHNE U BCIIOMOTaTelb-
HBIC PEIPOIYKTHBHBIE TeXHOJIOTUM U T.4. I siBisieTcst oaHOM M3 Hanbosiee akTHBHO Pa3BUBAIOIINXCS TEXHOIOTHH B METHIIUHE, 0COOCHHO
B CHEIHMATIBHOCTAX, [I€ BU3YyalH3alis UTPaeT KIII0YeBYI0 poib. B runexonorun MU yxke nporeMOHCTPHPOBA 3HAYUTEIBHBIA TOTEHIIHAI
B HECKOJBKHX HANPABICHUSAX, B YJACTHOCTH B OHKOJIOTHH, [I€ NCCIEAOBAHMS MOKA3aIl MHOroo0ematomue pe3yasTaTel. OfHaKo B yporu-
HEKOJIOTUH, HECMOTPA Ha HIMPOKOE HUCIIOJIb30BaHUE METOIOB BI/ISyaJ'[bHOI\/'I JUArHOCTUKU U TECTOB IJI OLICHKU COCTOSHHA Ta30BOI'O IHA Yy
XKEHIIVH, IPOBEJICHO 3HAYNTENHEHO MEHBIIIE HCCIEeT0BaHNUHN, OCBSIIEHHEIX TpuMeHeHmto 1.

Henb ucciieqoBaHus — aHAIN3 TeKyIero coctossaus MU B akymepcTBe M THHEKOIOTHH, OLICHKA JOCTHKEHHUI MAllTMHHOTO 00y4eHHsI, CII0-
COOCTBYIOLIMX Pa3BUTHIO JAHHOH 00NACTH, BBISBICHHE CYIIECTBYIOIMX OIPaHHYCHUH U ONpPEACICHNe ePCIEeKTHB JalIbHEHIIero npume-
Henus M.

MarepuaJjbl 1 MeToabl: [IpoBeeH MOKMCK HayYHBIX MyONMHMKaIMid B MOUCKOBBIX cucteMax PubMed, Scopus, Google Scholar, e-Library na
AQHIIMICKOM, Ka3aXCKOM M PYCCKOM SI3bIKax MO KJIFOYEBBIM CJIOBAM U MEIUIIMHCKHM TEMAaTHUSCKUM 3ar0JIOBKaM CPeIH MaTepUasIoB, Oy OIu-
koBaHHBIX ¢ 1 stHBapst 2020 roma mo 10 despamns 2025 roxga. B 0630p Osu10 BKiTIOUeHO 48 cTaTeii.

PesyabTarsi: B ganHOM 0030pe aHanmm3upyeTcs TpaHchopMupyomiee BIusHue Texnoioruit MY Ha 1uarHocTuky, Je4eHHe U BEJCHUE ypo-
T'MHEKOJIOTMYESCKHX 3a001eBaHmii. PaccMaTpuBarOTCs KITIOUEBBIC TOCTHXKEHHS B 00aCTH BU3YAIN3aIl[HOHHBIX METOIOB, IPEIMKTHUBHOW aHa-
JIUTHUKH Y IEPCOHAIN3UPOBAHHOI MEANIIMHEI, OCHOBAaHHEIX Ha VI, ¢ akIieHTOM Ha MX POJIb B IIOBBIMICHNH TOYHOCTH JUATHOCTHKY, YiIydllle-
HHH JIOPOJOBOTO YXO/1a ¥ ONTUMHU3AINHI yPOTUHEKOIOTHIEeCKIX BMEIIAaTENbCTB.

3axumouenue: O0630p JUTEpaTyphl MOAYCPKUBACT 3HAYUTEIbHBIN MoTeHIMan M B MOBBIICHHHA CTaHAAPTOB MEAMIIMHCKON MMOMOIIH B
YPOTHHEKOJIOTHH, YTO MOXKET CIIOCOOCTBOBATH YIYYIICHHIO KIMHIYECKAX HCXOJOB U YKPEIUICHHIO PEIPOAYKTUBHOTO 370POBBSI JKEHIIHH.
[pencraBnensslii ananu3 Tekymero npumereHust UM u ero Oynynmx nepcnekTuB AEMOHCTPHPYET HEOOXOAUMOCTE NANbHEHIITNX UCCIEIO0-
BaHUI M pa3paboTKu cTpareruii 1uis 6e30macHoro u 3pGpEeKTUBHOrO BHEAPEHHS THX TEXHOJOTHH B KIMHUYECKYIO IPAKTHKY.

KnroueBnie cioBa: uckyccmeennvii unmennekm (HMH); enybokoe obyuenue; 06pabomka ecmecmeeHHO20 A3bIKA, YPOSUHEKONO02Us,
2UHEeKON02Us
Jsa nutuposanus: Anuesa IV, Jlokmun B.H., urenrarens O.I1. Knuaudeckue nepcreKTUBBI IPUMEHEHHS UCKYCCTBEHHOTO UHTEII-

JIEKTa B YPOTUHEKOJIOTUU: 0030p JuTeparypsl. Penpodykmusnasa meouyuna (Llenmpanvuasn Asus). 2025;1:49-56.
https://doi.org/10.37800/RM.1.2025.465

Clinical prospects for using artificial intelligence in urogynecology:
A literature review

Sh.U. Aliyeva'?, V.N. Lokshin’, O.P. Tsigengagel*

Kazakhstan s Medical University “Kazakhstan School of Public Health,” Almaty, the Republic of Kazakhstan;
2Central Clinical Hospital, Almaty, the Republic of Kazakhstan,
SPERSONA International Clinical Center for Reproductology, Almaty, the Republic of Kazakhstan,
“Astana Medical University, Astana, the Republic of Kazakhstan.

ABSTRACT

Relevance: Over the past decades, the application of artificial intelligence (Al) in medicine has expanded significantly, encompassing almost
all medical disciplines. Al technologies are applied in various fields of obstetrics and gynecology, including general obstetrics, gynecological
surgery, prenatal ultrasound, and assisted reproductive technologies, among others. Al is one of the most rapidly evolving medical
technologies, especially in specialties where imaging plays a key role. Al has already demonstrated significant potential in gynecology in
several areas, particularly oncology, where studies have shown promising results. However, in urogynecology, despite the widespread use
of visual diagnostic methods and tests for assessing pelvic floor condition in women, significantly fewer studies have been conducted on Al
applications.

© Amnesa 1. V. , Jlokumn B. H., Hurenrarens O.I1., 2025 W3narens — TOO «Kaz Med Print». JlaHHast craths pacipoCTpaHsieTcs
Ha ycloBusX oTkpertoro goctyna nof smiensueit CC BY-NC-ND 4.0.
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The study aimed to analyze the current status of Al usage in obstetrics and gynecology, assess the achievements of machine learning that
contribute to the development of this field, identify existing limitations, and determine the prospects for further application of Al.
Materials and Methods: A search for scientific publications was conducted in the PubMed, Scopus, Google Scholar, and e-Library databases
in English, Kazakh, and Russian languages using keywords and medical subject headings (MeSH) among materials published from January
1, 2020, to February 10, 2025. A total of 48 articles were included in the review.

Results: This review analyzes the transformative impact of Al technologies on the diagnosis, treatment, and management of urogynecological
disorders. It examines key advancements in imaging methods, predictive analytics, and Al-based personalized medicine, emphasizing their
role in improving diagnostic accuracy, enhancing prenatal care, and optimizing urogynecological interventions.

Conclusion: The literature review highlights the significant potential of Al in enhancing medical care standards in urogynecology to improve
clinical outcomes and overall women’s reproductive health. The presented analysis of current and future Al usage demonstrates the need for
further research and the development of strategies to safely and effectively integrate these technologies into clinical practice.

Keywords: artificial intelligence, deep learning, natural language processing, urogynecology, gynecology.

How to cite: Alieva ShU, Lokshin VN, Tsigenhagel OP. Clinical prospects for using artificial intelligence in urogynecology: A literature
review. Reproductive Medicine (Central Asia). 2025;1:49-56. Russian.
https://doi.org/10.37800/RM.1.2025.465

YPOruHeKoJ10rusia ;KacaHabl HHTE/UIEKT KOAAHYAbIH KJIUHUKAJIBIK
NePCneKTHBAJIAPHI: J1e0HeTKe IOy

IILY. Anueea’?, B.H. Jlokwiun’, O.I1. I{uzenzazenv*

'TOO Kaszaxcman meduyunanvi ynusepcumemi « Kozamovix dencaynvlx cakmay sicogapvl mexmeoiy,
Anmamul, Kazaxcman Pecnybnuxacol,
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AHJATIIA

O3exriiri: CoHFbl OHXBUIIBIKTapAa MequIHAAA skacaHasl HHTEIeKkTTi (OKW) KonmaHy aiitaprbikrail KeHeiin, alTapibiKTail 6apibik
MEAUIHHAIBIK oHAepai KaMThlabl. JKU TexHOMOrusIap akyuiepiiik MeH MMHEKOJIOTHSHBIH OPTYPJIi caianapblHAa, COHBIH iIIiHAE KaIIbl
aKyLIepIiK, THHEKOJIOTHSIIBIK XHUPYPrHsl, IPEHATAIbIbI YIBTPaJbIOBICTHIK KOHE KOCAJKBI PENPOLYKTHBTI TEXHOJIOTHSIAP JKOHE T.0. KOJI-
nanbic Tabyaa. KU MeauiuHagars! €H KbULIaM JaMbIIl Kejle jKaTKaH TeXHONOTHsUIapAbIH Oipi OOkl TaObLIabl, dcipece BU3yaau3arliys
MaHBI3/IBI POJI aTKapaThlH MaMaHAbIKTapaa. [ nHekonorusaa JKU GipHemne cananap/a, acipece OHKOIOTHAIA alTapibIKTal aJIeyeTTi KopceT-
Ti, OHZIA 3epTTEYJIEp HEePCIICKTUBANIBI HOTIKEIEP KOpCeTTi. JlereHMeH, ypOrHHEKOIOrHsia BU3yas bl JHarHOCTHKAIIBIK d/iCTep MEH difen-
JiepAiH xambac KaOaThIHBIH KaFaiblH Oarajiayra apHaJFaH ChIHAKTAPIbIH KEHIHEH KOJJaHBUTybIHa KapamacTaH, KU xonnany OoiibHIIA
3eprTeyliep alfTapibIKTai aspIpak XKypriziimi.

3epTTey MaKcaThl — aKyLIEPIiK koHe THHeKonorusnarsl KU KoaaaHyabIH Ka3ipri skarJailbIH Tajaay, OChl CallaHbIH JaMybIHA BIKIIAJ €TETiH
MalInHAJIBIK OKBITYIBIH XKETiCTIKTepiH Oaranay, Oap mekreynepai ansikray sxone JKU-zi oman opi KonaHy nepcreKTUBaIapblH aHBIKTAY.
Marepuanmap MeH aictep: FrutbiMu xxapusiiansiMaaps! 6oiteiama PubMed, Scopus, Google Scholar, e-Library i3ney sxyiienepine arbui-
IIBIH, Ka3aK KOHE OPBIC TUTIEpiH/e, KUIT CO3/1ep MEH MEAUIIUHAJIBIK TEMETHKAIIBIK TaKpIpbinTap OoiibraIma 2020 sxputFs! 1 KaHTap MeH 2025
sbUTFBI 10 aKmmaH apalibIFbIHAA JKapHsUIaHFaH MaTepuasiap apacbinza isney xypriszingi. [llomy ra 48 makana eHrizingi.

Horukenep: Byt mony XKW TeXHOJTOTHsAIApBIHBIH YPOTHHEKOIOTHSUIBIK aypyJIap/bl AMarHOCTHKAJIayFa, eMIeyre )KoHe OacKkapyFa TpaHc-
(hopMaIUSITBIK 9cepiH 3epTTe . JJMarHoCTHKANBIK A9JIIKTI apTTHIpyaarsl, 00CaHFaHFa IEHIHT1 KYTIM/I )KaKCapTyIaFrsl )KOHE YPOTHHEKOJIO-
TUSUIBIK apajiacynapiibl OHTaIaHIbIPYAaFbl OJapAbIH PeiliHe Hazap aynapa oTsipbil, Al KoagaiTeiH OeliHeney, 60JDKaMabl aHATUTHKA JKOHE
JKEKEJICHIIPLITeH MEMITUHA CallaChIH/IaFbl HET13T1 XKETICTIKTeP/Ii KapacThIPaJIbl.

KopbITbIHABI: Oie0HeTKe MOy YPOTHHEKOIOTHSIIaFbl MEUIIMHAIIBIK KOMEK KOPCETY CTaHIapThIH XKaKcapTy YiuiH AW-HiH MaHbI3/IbI oj1e-
YeTiH KepceTei, Oy KIMHUKAIBIK HOTHKENIEPAl )KaKcapTyFa :KoHe dienepiH PeIpOLyKTHBTI ICHCAYIIBIFbIH JKaKCAPTYFa oKeIyi MYMKIH.
¥Yceombutran JKU-Ti Ka3ipri yakpiTTa [aiianany skoHe OHbIH GoJialiak epceKTUBaIapbl OChl TEXHOJIOTHSIAP/IbI KIMHUKAJIBIK TOXKIpHOee
KayiIci3 KoHe THIM/II €HTI3y CTpaTeTHsUIAphIH OfIaH d9pi 3epPTTeY KOHE 93ipIiey KaKETTUIIrH KOPCEeTe .

Tyitinai ce3nep: scacanovt unmennexm (JKH); mepey oxkbimy, mabusu mindepoi 6HOey, YPOSUHEKOI02Usl, SUHEKOLO2USL
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BBenenmne: VckyccrBennbiii utemiekt (M) — 3to xom-
IUIEKC KOMIBIOTEPHBIX TE€XHOJIOTHH, UMUTHPYIOIIUX KOTHU-
THUBHbIC (YHKIMH YEIOBEYECKOrO MO3ra, BKIIOUas 00yde-
HHUe, 00paboTKy mH(GOpPMALNH, PEIICHHE 3a1ad U Pa3BUTHE
KPUTHYECKOTO MbIIIIeHus. B nocnexnue roxst MU aktuBHO
pa3BUBAETCA U HAXOAUT UIMPOKOE MPUMEHEHHUE B PA3IUUHBIX
ctepax, Brimtouas meaununy [1-3]. B 3apaBooxpanennu U
KJaccuUIUpyeTcs: Mo TPeM OCHOBHBIM HAlIPaBJICHUSIM: I1a-
[IUEHT-OPUEHTUPOBAHHBIC PELICHNUS, HHCTPYMEHTHI AT Me-
JULUHCKUX paOOTHUKOB U aIMUHUCTPATHBHBIE CUCTEMBIL. Ero
NPUMEHEHNE OXBAaThIBACT JHArHOCTHKY, IIPOTHO3MPOBAHUE,
pa3pabOTKy M TECTHPOBaHWE JIEKApPCTBEHHBIX IIPENaparos,
ONTHMU3AINI0 KOMMYHUKAIIMH, COTIOCTABICHHE CHMIITOMOB
C COOTBETCTBYIOIIMMHU CIELMATUCTaMH, aBTOMAaTU3UPOBaH-
HYI0 pacti(ppoBKY MEIUIMHCKOW JOKyMEHTAllMH, aHaJH3
U KJIacCU(PHKAIMI0O MEIULUUHCKUX H300paKeHUH, a TakKe
MOAIEPKKY AUCTAHIIMOHHOTO JIeueHus. biaaromapst 3TumM Bo3-
MokHOCTsIM MM cHMKaeT Harpy3Ky Ha MEAUIIMHCKUX padoT-
HHKOB, COKpAIL[a€T 3aTpaThl Ha 3JPaBOOXPAHEHHE U CIOCO0-
CTBYET YIYYIICHUIO KIMHUYECKUX MCXOAOB JUIS MAIllNEHTOB
[4, 5]. Hekoropeie npunoxenus 1 B MenunuHe BKIIOYAOT
unrepnperannio JKI, oOHapykeHHE y3elKOB B JIETKHX Ha
PEHTI€HOBCKMX CHHMMKax W JIuddepeHnnanuo Iuciia3uu
BBICOKOM M HU3KOH CTENEHU IIPU KOJIbIIOCKOuH [6, 7].

B cBoeii (yHIamMeHTaNbHOW CTaThe, OMYOJHKOBAHHON B
1950 roxy, A.M. Tuuring npeanoXui TeCT, HhIHE N3BECTHBIN
Kak «recT TeropuHray. CoracHo ero KOHIEIINH, €CITH OIICH-
MK HE MOXET ONpPENENNTh, UCXOIUT JIM Pa3syMHOE MOBeJe-
HHE OT 4eJOBEeKa MM MallMHBI, TO CYUTAETCS, YTO MAIINHA
ycrnemHo npoia tect[8]. Bekope mocine storo J. McCarthy
BBEJI TEPMHMH «UCKYCCTBEHHBIM wuHTesnekt» [9]. XKyprnan
«H ckyccrBennbiii naTemekm (Artificial Intelligence) naua-
nu u3znasars B 1970 roxay, onHako noTpedoBaIoch HECKOIBKO
JIeT, YTOOB! BBIYMCIHUTENBHBIE MOIIHOCTH JOCTUIVIN YPOBHS,
HEOOXOAMMOTO IS peali3alnuyl TEOPETHUECKUX UIACH U pas-
PabOTKH COBPEMEHHBIX AITOPUTMOB.

3a mocenHNe TOABI JOCTYITHOCTh JIJAaHHBIX B 3/IpaBOOXpa-
HEHUH 3HAYMTENILHO BO3POCHIA, & METO/BI aHaIu3a OOJIBIINX
JIAaHHBIX CTPEMHUTEIBHO Pa3BHUBAIIUCh, YTO CHOCOOCTBOBAJIO
akTuBHOMY BHeznpeHuto MU B Mmeaununy. B wactHoctu, ma-
HMIMHHOE OOyYeHHUE HAIUIO IIMPOKOe NPUMEHEHHE B aHaJH-
3¢ Pe3yNbTaTOB BHU3YyalbHBIX HCCIEAOBAHUI, T€HETHUECKUX
JAHHBIX, 71a00PaTOPHBIX TECTOB M IPOTHO3MPOBAHUHU BEPO-
ATHOCTH Pa3JNYHBIX HCXOJOB. J[aHHbBIE MOCTW)KEHHS IIpe-
JOCTaBWJIM 3APABOOXPAHEHUIO MOIIHBIH BBIYHCIUTEIBHBIN
MHCTPYMEHT, KOTOPBI IOMOTaeT MEJUIIMHCKAM PaOOTHHKaM
B IIPUHSATHU PEIICHUI U crIOCOOCTBYET Pa3BUTHIO MPELN3HU-
oHHOM MemuumHbl [10-12]. HecMoTpst Ha monoxuTenbHOE
BiugHue MM Ha pa3nuyHble MEAUIIMHCKHUE CIENHUaTbHOCTH,
€ro IIPUMEHEHNE B aKyIIEPCTBE M THHEKOIOTHH OCTAeTCsl Ha
paHHel cramuu pa3BuTHA. HaydHble myONMKanpuy MO 3TOH
TeMe TI0Ka OTPaHUYCHBI.

eab uccaenoBanust — aHanu3 Tekyuiero cocrosHus MU
B aKyIIEPCTBE U THHEKOJIOTHH, OIICHKA JOCTIDKCHUI MAaIlTiH-
HOTO OOYYCHHS, CITOCOOCTBYIONINX Pa3BUTHIO JaHHOU 00ia-
CTH, BBISIBJICHUE CYILIECTBYIOIIMX OTPaHUYEHUN U Ompesere-
HUE MepCIeKTUB JanbHelero npumenenus M.

Marepuansl u Metoabl: [IpoBeneH MONCK Hay4YHBIX ITy-
Onmukarnuii B MOMCKOBBIX cucreMax PubMed, Scopus, Google
Scholar, e-Library Ha aHIIHICKOM, Ka3aXCKOM M PYCCKOM
sI3bIKaX, M0 KJIFOYEBBIM CJIOBaM, U MEAMIMHCKUM TeMaThye-
CKHM 3aroJIoBKaM CpeId MaTepHajoB, OIMyOINKOBAHHBIX B
nepuo ¢ 1 ssaBaps 2020 roma mo 10 ¢erpaist 2025 roma. Mt
MCTIONIH30BAJI TEPMHUHBI MEAUITMHCKUX TPEMETHBIX PYOPHK
(MeSH) HammonanbHOW METUITMHCKOW OWOMHOTEKH IS
TIOWCKA [UTAT, TIPOMHJIEKCUPOBAHHBIX C MOMOIIBIO «HCKYC-
CTBEHHOTO MHTEIUIEKTa» U 110 KpaitHel Mepe OJHOTO Ipyroro
tepmuHa MeSH 13 005acTé IMHEKOJIOTHHU: «aKyIIepCTBOY,
«THHEKOIIOTHS» WM «YPOTHHEKOJIOTHS». YUUTHIBAIHUCH BCE
MyOMMKaIMY B )KypHaJlaX OCHOBHBIX TUCIUIUINH aKyIIEpCTBA
¥ THHEKOJIOTHH. BBIOOD JXypHAIOB OCHOBBIBAJICS HA JUCIHU-

IUIMHAX, onpeneneHHbIx B Web of Science. [Tyommkannm uc-
KJIIOYAJINCh, €CJIM B UCCIIENOBAHUH HE HCIIOIB30BAJICS IPO-
necc UN.

B pesynbrare moncka Obuto HaigeHo 253 craThH, U3 KO-
TOpbIX 48 COOTBETCTBOBaIM KpHUTEpUSM OTOOpa W ObUIH
BKJIIOUEHBI B AaHHBIA 0030p. KpuTepusm BKIIOYEHHS COOT-
BETCTBOBAJIM TOJIHOTEKCTOBBLIC OPUI'MHAJIbHBIEC CTAaTbu, CU-
CTeMaTHuecKre 0030pbl U COOOIIEHHMS 110 KIFOYEBBIM CJIOBaM
uccienoBanus. [lpu NpoBENEHUHM IOHMCKA JIMTEPATYPHBIX
MCTOYHUKOB Ha AHIIMHCKOM SI3bIKE aHAJIN3 HCCIIETOBAHMS
Brirouan 1 (artificial intelligence; chatbots; deep learning;
natural language processing; urogynecology), (2) (Al , ML,
knowledge base), (3) (e.g., ANN, support vector machine,
bioinformatics knowledge bases). Hukakux orpannueHuit
110 YYaCTHHKaM U YCIJIOBUSIM IIPOBEICHUS UCCIICOBaHUI He
BBOJIMJIOCH.

Pesyabrarsi:

OcHosHovle memoovl U, ucnonvsyemvie 8 meouyune

Jlromu ynpaBisioT OONBITUHCTBOM CHUCTEM METUITMHCKON
BU3yaJHM3allMM, OIHAKO WX paboTa IMOABEPKECHA BIHMSHHUIO
MHOecTBa (haKTOPOB — YPOBHS OIBITA, CTPECCa, YCTalo-
CTH, TIEpErpy3KH Ha paboTe WM HemocTaTka cHa. JlaHHBIC
(hakTOpBl MOTYT NMPHUBOIUTH K TUATHOCTUYCCKHM OIIHOKAM.
NU criocoOeH 3HAYUTETBHO MOBBICUTh TOYHOCTH UHTEPIIPE-
TalUi MEIWIMHCKUX W300paKCHHUU, CHU3WTh HATPy3Ky Ha
MEIUIMHCKUX PAOOTHUKOB M MUHUMHU3UPOBATh PUCK YIIYIIE-
HUS KIMHUYECKH 3HaunMou nHpopmarmu [13].

B yporunekonoruu yasTpa3ByK MIHPOKO MPUMEHSICTCS IS
JMarHOCTUKU cTpeccoBoro Henepxkanus Mmour (CHM) u ipo-
Jlarica Ta30BBIX OPTraHOB, MOCKOJIBKY STOT METOA SIBIISETCA
JOCTYTIHBIM, 0€30IacHBIM, TaK KaK HE HCIIONB3yeT MOHHU3U-
pyolee UITy4IeHHE U MO3BOJISIET IIPOBOIUTH JHHAMHYECKYIO
OILIEHKY COCTOSHUS manuerTa. OJJHaKo ero TOYHOCTh BO MHO-
TOM 3aBHCHT OT KBaJH(PHUKALNHU CIICIUAINCTA, HHTEPIpETa-
[OMOHHBIX HABBHIKOB Bpaya, XapaKTEePUCTHK OOOPYIOBaHHS H
WHAWBHIYATBHBIX 0COOEHHOCTEH marueHTa [ 14, 15].

I'myOurHOE 00ydUeHNe U CBepPTOYHBIC HEHPOHHBIE CETH T0-
MOTAIOT TPEOIONeTh 3TH OTPAaHWYCHHS, YAydIIas TOYHOCTH
OoOHapy>XEeHUs, NWATHOCTHKH, KIACCH(UKAIIMA U CETMEH-
TaIlMH YJIBTPa3BYKOBBIX M300pakeHUI. DTH CHCTEMBI aBTO-
MaTHYeCKH HICHTH(GUIHUPYIOT aHATOMHYECKHE CTPYKTYPBI,
PACTO3HAIOT MATOJIOTHUECKHE U3MEHEHUS, KITacCU(DUIIUPYIOT
3a00JIeBaHNs, OLIEHWBAIOT UX CTAJHI0, OUEPUYUBAIOT TPaHU-
bl TIOPAKEHUH, PETUCTPUPYIOT N300paKEHUST U U3BJIEKAIOT
KITIOUEBBIE JMATHOCTHYECKHE MapaMeTpsl [ 16].

MaruuTtHO-pe3oHaHcHass Tomorpadus (MPT) u xomribio-
tepHas Tomorpadusi (KT) Taxke MrparoT BaXKHYIO poiib B
akymepcTBe u ruHekomorun. MPT oOecrneunBaer meranu-
3UPOBAaHHOE H300paKCHUE MSITKUX TKAHEH, HO MpPOIECC
CKaHHpOBaHUs 3aHMMaeT Oombine Bpemenu. KT, Hanpotus,
sIBIsIeTCsI OoJiee OBICTPHIM METOIOM, OJHAKO COIPOBOXKIACT-
Csl BO3JIEHCTBUEM HMOHHU3UPYIOLIET0 U3ay4yeHus. BHeapenue
AITOPUTMOB TIIyOMHHOTO OOYYEHUS, BKJIFOYAsl CBEPTOUHBIC
HEHPOHHEIC CETH, B aHAIHW3 HM300pakKCHU, MOITYYCHHBIX C
nomompio MPT u KT, mo3BoiseT HOBEICUTh Ka4eCTBO BH-
3yalu3alid, YIy4YIIUTh PETHCTPALNI0 H300paKeHHH, YCKO-
PHUTH TIpoIIecC CETMEHTAIIVH, BEISBIATE PaHee He3aMeUeHHBIC
MATOJIOTUYECKHE M3MCHEHUS, MPOBOAWTH TOYHYIO KOJHYE-
CTBCHHYIO OIICHKY AHArHOCTHYECKUX MPU3HAKOB M ONTHMH-
3upoBaTh paboumii mpormecc Bpaueit [17, 18].

Knunuueckas oyenxa u MU

MU cniocoOeH 3HAYUTEIBLHO MOBLICUTH TOYHOCTH JUArHO-
CTHKH TUCGHYHKIIUH Ta30BOTO JHA, CHIIKAS BEPOSATHOCTD M-
ArHOCTHYECKUX OIMO0K. OH aHATU3UPYET OOJIBIIUE U CIOK-
HbIE MAaCCHUBBI JAHHBIX, BKITIOUAs JIEKTPOHHBIE METUITUHCKHE
KapThl, aHAMHE3 MallMeHTOB U WHCTPYMEHTAJIbHBIE UCCIIEI0-
BaHus. lcmonb3oBaHHE HEKOHTPOIMPYEMOTO MAaITMHHOTO
00yYEHHS MO3BOJISICT BBISBIIATH CKPBITHIC 3aKOHOMEPHOCTH,
KOTOPBIE MOTYT yKa3bIBaTh Ha JUCQYHKIHUIO Ta30BOTO JHA,
JlaXke B CIIydasiX, KOTja KIMHUYECKHUE MPOSIBICHUS HEOIHO-
3HayHbl [19].
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NU-uHCTpYMEHTBI TaKXKE MOTYT CYLIECTBEHHO OOJIETdUTh
c6op anamue3a. YaT-00THI C JOCTYIIOM K DIIEKTPOHHBIM MEIH-
LIUHCKUM KapTaM CIIOCOOHBI POBOIUTH IieJICHAPaBICHHBII
OTIpPOC MAaIlMEHTOB, YUUTHIBAs UX aHAMHE3, COILyTCTBYIOIINE
3a00JIeBaHUS M TEKYIIUE CHMIITOMBI, TEM CaMbIM MHHUMH-
3Upys PUCK YIYIIEHUS Ba)XXKHBIX AaHHBIX. [locie oOpaboTku
nHpopmanmn MU MoxeT aBTOMAaTHYECKH WHTETPUPOBATH
coOpaHHBIC CBEACHUS B AIEKTPOHHBIC MEAUIIMHCKHE KapTHl,
npeiaras auddepeHnuanbHpIe TUarHO3BI, KOTOpBIe Tpeoy-
10T 3KCIIEPTHON OLEHKH U MOATBEpKACHUS Bpaua [20].

B 3TOM KOHTEKCTE 00pabOTKa ECTECTBEHHOTO SI3bIKa MIpa-
€T KJIIOUEBYIO POIIb, aHAIN3UPYS TEKCTHI MEAUIIMHCKOM JIOKY-
MEHTAIMX 1 BBIABIISISA 3HAYMMBIE KJIIOUEBBIC CJIOBA, KOTOPBIE
MOTYT yKa3bIBaTh Ha ITOBBIIICHHBIH PUCK pa3BUTHUS 3aboie-
BaHui [21].

Ipumenenue memooos eu3yanuzayuu u OUacHOCMUKU

Yponunamudeckne Tecthl (YT) cramkuBaroTcst ¢ psaoM
mpo0JieM, BKIIIOYasi ONpelielieHHe HOPMaJbHBIX MTapaMeTpoB
JUTA JKEHIIWH CPeIHero M MOXMIoro Bo3pacta. Kpome Toro,
pe3yasratel YT He Beerna KOppenupyroT ¢ IpyTUMH CHMIITO-
Mamu. MW mo3Bossier aBTOMaTH3UpOBATh aHAU3 JAHHBIX B
ypOAMHAMUKE, CHIDKAsI TPYJ03aTpaThl, QPHHAHCOBBIC PACXObI
1 BEPOATHOCTH HEOONMBbIINX OmHOO0K [22].

Ban u np. paspaboranu nporaoctrieckyro mozesns MO c
MHOT0(akTOpHBIM 00yYeHHEM U JJMHAMUYECKUM BPEMEHHBIM
uckaxenuem 1 YT ¢ ToarocThio 81,35%, 4yBCTBUTENHHO-
cTbio 76,92% n cnennduunocteio 81,41% mis oOHapysxe-
HUSI COOBITHI TMIEPAKTUBHOCTH JETPY30pa, YTO ITO3BOJISIET
CTaHAapTU3UPOBaTh M 0OoJiee HAlIE)KHO HHTEPIPETUPOBATH
YT [23].

WU takxe ycremHO MPUMEHSETCs NPU aHaJIu3e JaHHBIX
MPT u KT. S. Onal u coasr myunwnu 15 MPT B cpenun-
HO-CaruTTaJbHON MPOEKLUUH C UCIIOIb30BAHUEM IISITH KOH-
TPOJIBHBIX TOUEK M3MEPEHUS Ta30BOTO JIHA, OTPEAEISEMBIX
BPYYHYIO C HIpPHUMEHEHHEM IIOIyaBTOMAaTHYEeCKOHl Mopenu
U3MEpeHHs Ta30Boro nHa. [Ipemmaraemas nMu MoOAEmb, HC-
TIOJTB3YTOIast METOBI OTTOPHBIX BEKTOPOB U KIACTEPH3ALIUIO
k-cpenHux 3HaueHMH, NPENOCTaBISET BBICOKOIOCIIENOBA-
TeNbHbIE U TOYHBIE JAaHHBIE MECTOIOIOKEHHS BCEX TOUEK
OTCUETa, YTO JOKA3bIBAET €€ MPUMEHUMOCTH AJS YNpPOIIe-
HUSA W YIydllleHusT u3MepeHuid tazoBoro nHa Ha MPT. L.
Nekooeimehr u coaBT. pa3paboTany KOHTEKCTHO-3aBHCUMYIO
CKPBITYIO MapKOBCKYIO MOJIEITb, KOTOpasi aBTOMAaTHYECKU OT-
CIIC)KUBAET W CETMEHTHPYET JIEMEHTHI Ta3a Ha JBIDKYIIHX-
ca MPT c ungexcom cxoncrtBa [laiica >78%. Dta monens
KIacCH(UIMPYET TPACKTOPHU HECKOIBKHUX aHATOMHUYECKHX
CTPYKTYp, 4TO obecrieunBaeT Ooiee TOYHOE MOHNMaHHUe KpH-
TepHsl MpoJarnca Ta3oBeIX opraHoB [24]. Kpome Toro, cKkpsbl-
Tasi MApKOBCKasi MOJIENIb MPE/ACTABIsIET CO00M MHCTPYMEHT,
KOTOPBIA MO3BOJISIET KOIMYECTBEHHO aHAIM3UPOBATh JBHU-
KEHUsI OPTaHoOB, JONOIHATh KIMHUYECKHE BHIBOABI M TIOBBI-
math 3G PEeKTUBHOCT TUArHOCTUKY 1 JiedeHus. Kpome Toro,
JAHHBIM MHCTPYMEHT MOXKET aBTOMATHUECKU OTCII)KHUBATh,
CETMEHTHPOBATh U KJIACCU(PHUIIMPOBATE CTPYKTYPHI U3 ITOCIIE-
JIOBaTEIFHOCTH H300pakeHmit [24, 25].

X. Wang u jip. co3iainyu MHOTOMapKepHYIo Kiaccu(ukany-
OHHYIO Mozieb ResNet-50, koTopast OTHOBpEeMEHHO THarHo-
CTHpYET TPHU THIIA MIpoJiarica Ha OCHOBe m3o0Opaxkernit MPT
3a 0,18 cexyna ¢ AUC 91% u cpeaneii TounocThio 84% [26].

Juarnoctuka CHM ocTaeTcst co)HOMU, MOCKOJIbKY WHBa-
3WBHBIE HCCIIEIOBAHMS, Takue Kak YT, OOBIYHO MPOBOAATCS
TOJBKO Tepen omnepanuedl y CIOKHBIX MallMeHTOB. B To xe
BpeMs MEHee MHBAa3HBHBIE METOABI, BKIIIOUAs MEIUIIMHCKHE
OLICHKH M OINIPOCHI, TPEOYIOT 3HAUNTENbHBIX BPEMEHHBIX 3a-
Tpar. [y onTEMu3anyu 3Toro mporecca M. Zhang u coaBT.
pa3paboTanu anropuT™M Ha OCHOBE CBEPTOYHOW HEHPOHHOM
CeTu ¢ mpuMeHeHueM mojenu Inception-V3 u tpancdepHo-
ro oOyueHus. J[aHHBIN METON, WCHONB3YIOMIUN IBYMEPHEIC
CTaTHMYECKHE TpaHCIEpUHEAJIbHbIE YIBTPa3BYKOBbIE N300pa-
JKEHHUS, 3HAYUTEIbHO ynpocTul quarHoctuky CHM, nemon-
ctpupyst AUC 92,2% u toanocts 86,3% [27].
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OHOOCKOIHUS SABISAETCS 0053aTeIbHBIM METOAOM BH3YalH-
3anuu B yporuHekonoruu. M. Mascarenhas u coaBrt. pa3pa-
OoTanu mepByio B Mupe Monens M Ha ocHOBE CBepTOUHOU
HEUpPOHHOU CeTH ¢ UCIOb30BaHUEM CTPYKTYphl ResNet mist
aHaJIM3a BIIATaJUIHON 00JacTH, KOTOpasl pa3linyaeT HU3KO-
1 BBICOKOTU( P EepeHIIMPOBAHHBIC THIOCKOKICTOYHBIC HHTPAd-
MUTETHATbHBIE TTOPAaXEHUS C YyBCTBHTEIBHOCTHIO 98,7%,
cneruduarocTeio 99,1% u TouHOCTHIO 98,9%, mMOBBIIIAS
3¢ PEKTHBHOCTh KOJBIIOCKOTIMK M YIIydIIas OOHapy>KeHHE
pakoBBIX MOpakeHU# [28]. AHAJOTHYHO, B YPOJOTHUHU OBLIH
CO3/IaHbl CBEPXTOUYHBIC HEHPOHHBIC CETH, BKIIIOYAS MOJCIU
Ha ocHOBe TUMNet u Xception, KOTOpbIe YCIEIIHO TTPUME-
HSIOTCS I71s BBISIBJICHUS OITyXOJIeH Ha BUICO M U300paskeHH-
SIX I[CTOCKOIIHY, JEMOHCTPHUPYS BBICOKYIO 3(P(PEKTHBHOCTH
[29].

IloMUMO KIMHUYECKOTO NPUMEHEHHUS MpPU pPaKe IEHKH
MaTKH M ypOTEIHaabHOM pake, M Takke MOXKET HCIIOIB30-
BaThCA MPH pPaKe SUIHUKOB, KaK MOKa3aHO B HMCCIICAOBAHHUU
V. Aramendia-Vidaurreta u ap., e Obuia pazpaboTaHa Mo-
JIeJIb CBEPXTOYHBIX HEUPOHHBIX CETEH, KOTOpas 00beTUHIIA
BO3PACT MANMEHTOB M XapaKTEPUCTHKH UX YIBTPa3BYKOBBIX
M300paXKeHUH IS pa3IndeHus] TOOPOKauYEeCTBEHHBIX U 3710-
Ka4eCTBEHHBIX OITyXOJIeH MPUIATKOB C YyBCTBUTEIHLHOCTHIO
98,5%, cnennpuaaOCTHIO 98,9% 1 001Ie# TOUHOCTHIO 98,8%
[30

Ilpoenocmuueckuii ananu3z

Ha nporsxkennn mHorux jetr MU pa3BuBajics B MOILIHBIX
nporHoctudeckux mozeisix [31]. R.A. Taylor u ap. mpore-
CTUpPOBaJM HecKoibko Mogenei, Takux kak RF, XGBoost,
AdaBoost, VSM u Elastic Net, 1 npunum kK BBIBOLY, 9TO
XGBoost myumie Bcero MOAXOAWUT IS MPOTHO3UPOBAHHUS
uHpeKmi MouenonoBbix mytelr (MMII) Ha ocHOBe MaHHBIX
JNMEKTPOHHBIX MEJULIMHCKUX KapT W TaKUX HEPEeMEHHBIX,
KaK ITOKa3aTeNIy KU3HEACATENbHOCTH, OCHOBHBIE KaJIOObI U
pe3yabTaTtel 00CIIeIOBaHUH, C YyBCTBHTENIBLHOCTBIO 61,7%,
cnemmpraaocTRIO 94,9% W TOuHOCTRIO 87,5%. BhIABNICHHE
HMII Ha paHHE#l cTaauu CIOCOOCTBYST YMEPEHHOMY YITO-
TpeOJICHNIO aHTHOMOTHKOB, CHI)KAET PUCK Pa3BHUTHS JeKap-
CTBEHHOH yCTOWYMBOCTH W 00ECIIEUMBAEcT CBOEBPEMEHHOE
Hayauso yiedeHus [32]. Ilomumo Beiaeiaenus VUMII, unctpy-
MeHTsl 1 MOryT BBISBIATH y TAIMEHTOB IOBBINICHHBIN
PHICK pa3BUTHS CETICHCA U JPYTHX HPEIOTBPATUMBIX OCIIOXK-
HEHUH U 3apaHee NMpeaynpexaaTs 00 3ToM Bpaueii [33].

WU nrpaet KI09EeBYI0 POJIb B OHKOJIOT'HH, YTO HMEET 3Ha-
YUTENbHBIEC IPEUMYIIECTBA ISl yPOTHHEKOIOTHH, BKITFOYAsT
JIUAaTHOCTUKY U JIEYCHHE paka MOYeK U MOUEBOTO Iy3BIpS.
NN cniocobeH aHamM3upoBaTh MEAUIIUHCKIE H300pakeHMs
U THCTOJIOTUYECKHE HCCIICAOBAHHS, NPOTHO3UPOBATh CTe-
NEHb 3JI0KaY€CTBEHHOCTH OITYXOJIH, BBISBIATH T€HOMHBIE
Onomapkepsl M MHHHUMH3HPOBAaTh MEXKHAOIIONATENbHYIO
BapmabenpHOCTh. [pynma International Ovarian Tumor
Analysis (IOTA) paspaborana cucTeMy OIIGHKH pHUCKa
(Assessment of Different NEoplasias in the adneXa) IOTA
ADNEX, xoropasi sBIsieTCS OTHOW W3 Hamboyiee TOYHBIX
MoJIelieil MPOTHO3UPOBAHMS PUCKA MPH OMYXOJSIX MpUAAT-
koB (Tabmumna 1). ADNEX mno3Boisier He TOJBKO pasiiu-
4aTh JOOPOKAUYECTBCHHBIC W 3JI0KAYECTBEHHBIE OIYXOJIH,
HO ¥ KJIacCHU(UIMPOBATh UX HA MOTPaHUYHBIC, IEPBUYHBIC
3nokadectBeHHble (I u II-IV cranmit) u BropnuHble MeTa-
CTaTU4ECKHE OIyXOidW. B MHOTOLEHTPOBOM HCCIIENOBa-
Huu (4905 cnyuaes, 17 uentpos) moznenu IOTA ADNEX u
Simple Rules Risk mokazann HauGONBIIyI0 TOYHOCTH Cpe-
Iu mectu nporectupoBaHHbIX cucteM (RMI, LR2, Simple
Rules, Simple Rules Risk, ADNEX ¢ CA-125 u 0e3 Hero).
JlaHHBIE BBOISITCSI B CIEHUANIBHBIA OHIAWH-KaJIbKYJIATOP
ADNEX, KOoTOpbIi aBTOMaTH4YECKH PACCUUTHIBAET BEPOST-
HOCTb IIPUHAJJIEKHOCTU OIYXOJIM K OJHOM M3 KaTeropum.
Hcnonb3oBanue 3TOH MOAENH IMO3BOJSIET CHHU3HUTH KOJIHU-
YECTBO HEONPAaBIAHHBIX XHPYPrUYECKHX BMEILIATEIILCTB,
MOBBICUTh TOYHOCTh JMArHOCTHKH OITyXOJeH SMYHUKOB M
obecrieynTh Bpadel EeHHBIMH JTAHHBIMH JUISI IPUHSATHS OII-
THMaJbHBIX KIMHAYECKHUX perreHuit [34].
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Ta6muia 1 — [TapaMeTpbl, HCHIONB3yeMbIC B MOJICITH OIICHKH prcka omyxoueit suannkoB [OTA ADNEX

IHapamertp Onucanue
Bospact VYkazbIBaeTcs B royax
CA-125 VYposens CA-125 B En/mn (onmuoHanabsHO)
Tun nentpa OHKOJIOTHYECKNH MIIN HEOHKOJIOTHYECKHI

Haubomnpmmii pazmep omyxonau

B MM

KonmaecTBo kamep B omyxonu

KonmgecTBo aHAXOreHHBIX ITOIOCTEH

KommuectBo COJIMIHBIX KOMIIOHCHTOB

Ywciao mIoTHEIX 00pa30BaHMA

[Tpucyrcreue 6ombie 10 1OMMUICPOBCKUX 04aroB

Ha/Her

Table 1 — Parameters used in the IOTA ADNEX ovarian tumor risk assessment model

Parameter

Description

Age

Specified in years

CA-125

CA-125 level in U/ml (optional)

Type of the medical institution

Oncological or non-oncological

Largest tumor size

In mm

Number of chambers in the tumor

Number of anechoic cavities

Number of solid components

Number of dense formations

Presence of more than 10 Doppler foci

Yes/No

IIpy Hanuuum AOCTyHa K OJIEKTPOHHBIM METUIMHCKUM
kapram, U1 MoxeT MHTEpHIpETHPOBATH CUMITOMBI U IIPH-
3HAKH, UCIIONB3Ys METOABI 00pabOTKH €CTECTBEHHOTO S3bIKa,
ANTOPUTMBI MAIlIMHHOTO OOYYEHHS U TEXHOJIOTMU MHTEIUICK-
TyaJIbHOTO M3BJe4eHHs nHpopmanuu. B chepe ypormueko-
JIOTHH 3TO MO3BOJIUT BBISBIATH PaK HA PAaHHUX CTalUsIX, CHH-
’Kast KOJIMYECTBO MPOMYIIEHHBIX JUAarHo30B [35].

HCKyCC‘mgeHHblﬁ UHMenieKm 6 JledeHuu U 6e0eHul
nayueHmos

NN cnocobeH 3HAYUTENBHO YIYUYIIUTh IUIAHUPOBAHUE
JICYEHUsI B YPOTUHEKOJIOTHH, ITOCKOJIbKY MOXET aHaJIU3UpO-
BaTh OOIIMPHBIC MACCHBBI MEIUIIMHCKON JTUTEpaTypsl U 0a3
JAaHHBIX, HHTETPUPOBAThH IOyYEeHHBIC JaHHBIE C MHIUBUY-
AITBHBIMH XapaKTePUCTUKAMH ITAMEHTA U MPeJIaraTh ONTH-
MaJibHbIE TepaneBTHUeckue crpareruu [36, 37].

B cnywae nucynkuuu tasoBoro gHa MU mpenocrasiser
(huznoTepaneBTaM WHCTPYMEHTHI TS KIIMHUYECKOTO IPHHS-
THS pENICHUA ¥ aHAIHM3a JaHHBIX. DTO MO3BOJISIET pa3padarkl-
BaTb NCPCOHAJIM3NPOBAHHBIC BMCUIATCIILCTBA, aallTUPOBAaH-
HBIE K MOTPEOHOCTAM KaXKJOT0 MAIMEHTA, a TAKKE BHEIPATh
yOaleHHBII MOHHTOPHHT C WCIIOJNIB30BAHAEM TEXHOJOTHH
W3BIIeUYeHUS 3HaHMA. Takum oOpazoM, mpumenenue MU cro-
coOCTByeT MOBBILEHNIO 3()(PEKTUBHOCTH JICUSHHUS, YITydllle-
HUIO KJIMHUYECKHUX PE3yJIbTaTOB, BOBICYCHHOCTH MAIIUEHTOB
1 ux o0yueHuro [38].

Xupypeuueckue emewiamenscmea

NN criocobeH 3HAUYUTENBHO YIYYLIUTH IIpeJoIeparnnuoH-
HO€ IUIAHHUPOBAHWE W HWHTPAOIECPAIIOHHOE PYKOBOJCTBO,
MPEAOCTABISAA XUPYpraM TOYHBIC AHAIUTHYECKHE IAaHHBIC
U BU3yalbHbIC MOJCKAa3KU. B codeTraHuM ¢ JOMOIHEHHOU
peanbHOCTEI0O (AR) MU MOXET CYIIECTBEHHO IOBIUSATH
Kak Ha XUPypPrUYECKOe IJIAaHWPOBAHME, TaK U Ha 0OydeHHE.
Hcnonp3oBanne AR-rapHUTYpHI TO3BOJISIET XHPYPry Ha-
KJIaJbpIBaTh LU(POBbIE M300pa)KeHHs Ha peasbHOe orepa-
LUOHHOE MOJ€, COXPaHss MOJHBIA BU3yalbHBI KOHTAKT C
OKpY)KCHHEM. OTO CHOCOOCTBYET IOBBIIICHUIO TOYHOCTHU
MaHMITYJSIIAN, YIydIIaeT OPHUEHTALMI0 B aHATOMHYECKHUX
CTPYKTypax M CHHXAeT PUCK MHTPAOIEPALMOHHBIX OCIIOXK-
HeHuii[39]. KomnbroTepHOE 3peHHe UTpaeT KIII0UYEBYIO POJib B
aHAIIN3€e U MHTEPIPETAlNN BU3yaIbHBIX JAHHBIX, HCIIONB3Ys
METONBl IIyOMHHOTO OOYYeHHS M CBEPTOYHBIC HEHPOHHBIC

ceTu. DTH TEXHOJIOTHH TOBBIMIAIOT TOYHOCTh JHUArHOCTHKH,
Yay4dmaroT IMMpouecC MPUHATUA KIIMHUYCCKUX pe[HeHHﬁ, CIIO-
COOCTBYIOT Oosiee 0€30MaCHOMY NPOBEACHHUIO XHPYpPTHUe-
CKUX BMEIIATEIbCTB U CIIOCOOCTBYIOT JOCTHKEHHIO JTYULINX
KJIMHUYECKUX pe3yiasTaroB [40].

JlononHeHHas pealbHOCTh B COYSTAHUH C KOMIIBIOTEPHBIM
3pEHHEM MOXKET CYIIECTBEHHO HOBBICHTH TOYHOCTH U KOH-
TPOJIb XUPYPIOB IIPU BBINTOJTHCHUU CIIOKHBIX ONCPAaTUBHBIX
BMEIIATEeNBCTB. TEXHOIOTHA 00eCIeunBaeT OOpaTHYIO CBS3b
B PEKMME PeabHOrO BPEMEHH Ha Ka)kJIOM 3Talle ONepalyy,
BKJITOYasA MPEAYNPEKIACHUSA O MNOTCHUUAJIbHBIX PHUCKax H
BO3MOKHBIX OIIAOKaX, YTO CHOCOOCTBYET MOBHIMICHHIIO 0€3-
OrmacHoCcTH ¥ 3(P(HEeKTHBHOCTH XUPYPrHUECKOro Mporecca
[41]. Bonee Toro, M1 mpenocrapiser pacuIMpeHHbIN aHa-
JM3 JaHHBIX, TOJJICP)KUBACT HPOLECC NPUHATHS PEIICHUH
U KOHTPOJHPYET TOYHOCTH BBINOJHEHUS] XUPYPTrHUECKUX
BMEIIIATEIbCTB, MOBBIMAsA Y3PPEKTUBHOCTE PabOThI XHUPypra
¥ TIO3BOJISIE €My 00ydaTbesl Ha MPENBIIyIINX ciydasx [42].
MamuHHOe 00yueHHe MOXKET IMPOrHO3UPOBATh J10- U HOCIIe-
OIEPALIOHHBIE OCJIOKHEHUsI, 00bEM KPOBOIOTEPH, IIOCIIEO0-
NIepaLiOHHYI0 CMEPTHOCTh, YPOBEHb OO U APYTHe BaXKHBIE
napamerpbl. Kpome Toro, ManmmHHoe 00y4eHHE M KOMITBIO-
TEpHOE 3pEHHE CIIOCOOHBI aBTOMATHYECKH PACIO3HABAThH
KJIFOUEBBIE 3Tallbl ONEPallii Ha BUACO3AMUCAX, MTPEIyIPEeK-
JlaTh XUPYProB 00 OTKJIOHEHWSAX W IPOITYILEHHBIX KPUTH-
YCCKUX MOMCHTAaX, TCM CaMbIM CHHXKasd KOJHUYCCTBO OIIH-
0ok m obecneumBas Oojiee TOYHOE pPYyKOBOACTBO [41-43].
JlononHUTEeNFHO, HAJIOXKEHHE paHee IOJIy4YeHHBIX H300pa-
XKEHHH Ha OIepaIlMOHHOE NoJIe CIOCOOCTBYeT Oonee TOUHOM
HaBHTAIlMH, YIyYILICHHON HACHTH(UKALMH aHATOMUYSCKHX
CTPYKTYpP ¥ MUHUMH3ALHUHU PUCKA OCIIOKHEHUH 3a CYET BbIJIe-
JICHHs XPYIKUX TKaHen [37].

KomnbproTepHOE 3peHHe UTpaeT KIYeBYIO POJb B Olle-
palMOHHOM, obecrneynBasi MHOTOI'PAaHHYIO TOAJEPKKY
xupyproB. OHO TO3BOJSET OOBEKTUBHO OIICHUBATH CJIOXK-
HOCTb Clly4as, MHHUMH3UPOBATh PHCKH HEKOPPEKTHBIX
pa3pe3oB, NPEAOCTABIATh TOYHBIE PEKOMEHAALMH s
0e30MacHOro pacceueHus! TKaHell, a Takke CIoCOOCTBYET
YIYYLICHHI0 KOMMYHUKAIMH BHYTPU XHPYPTUYECKOH KO-
MaHAbl U MOBBILICHUIO OCBEJOMIIEHHOCTH MEAMIMHCKHX
paboTHukoB [40].
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Baxxno OTMETUTH, YTO MOYCTOYHHK IIOJABCPIKEH TpaB-
MaM BO BpeMs Ollepanuii, YTO MOXKET MPUBECTH K CBHUIAM
1 Iaxke moTtepe moueyHor ¢pyHkmuu [36]. Bo Bpems nama-
POCKOIIMU XHUPYPTHU BBIHYXJICHBI I10JIararbCsa HCKIIOYH-
TEJIBHO Ha BH3YaJbHYI0 MH()OpMAIUIO, TaK KaK TaKTHIIb-
HBIE OIIYIIEHUS OTCYTCTBYIOT. Y UNTHIBas 3TOT (akrop, N.
Serban u coaBt. pa3paboranu aHcamOIu ceTeil OMHAPHOI
CEMaHTHYECKOW CeTMEHTAINH, TpeAHa3HauYCHHBIC [T pa3-
JUYCHNS W BBISBICHUS MaTOYHOM apTepuu, MOYETOUYHHUKA
u HepBoB [44]. Ux Ounapnas monens U-Net, npeanasHa-
YeHHast JJIsl CeTMEHTAallMM MOYETOYHHMKA, MPOJAEMOHCTPH-
poBalia BBICOKHI ypOBEHb TOYHOCTH, JOCTHTHYB 81,92%
no metpuke JKakkapa u 89,28% mo merpuke [laiica [44].
S. Narihiro u coaBT. pa3paboTany ajropuT™M CeMaHTHYe-
CKOM CeTMEHTAalli Ha OCHOBE TITyOOKOTO OOY4YeHHsS MOI
Ha3zBaHueM UreterNet st pacro3HaBaHUsT MOYETOYHUKA,
KOTOPBIA MPOAEMOHCTpUpPOBaN TOYHOCTb 71,2%, OT3BIB
72,2% n xoadpdunuent Haiica 71,6%. OnHako ocraercs
OTKPBITBIM BOIPOC, CIIOCOOCTBYET JIM 3Ta MOAEIb CHHIKE-
HUIO PUCKA STPOTCHHBIX IMMOBPEXICHUH MOYETOYHUKA, YTO
TpeOyeT manpHeleit onenku [45]. D. Kitaguchi u coabr.
pa3zpaboTany aBTOMaTH3UPOBAHHBIE MOJENM pPaCIO3HA-
BaHUS MOYETOYHHMKA M aBTOHOMHOTO HEpPBa B pEaJIbHOM
BPEMEHH JUISI KOJIOPEKTAIBHBIX JIAAPOCKOMMYECKHUX OIle-
pamuit — UreterNet u NerveNet, 06e ocCHOBaHHbBIE Ha Me-
TOJ]aX KOMITBIOTEPHOTO 3PEHUS C IPUMEHEHUEM IITyOOKOTO
oOydenns. X Momenun NHpOAEMOHCTPHUPOBANH BBICOKUHN
YPOBEHb COTJIACOBAHHOCTH C JKCIIEPTHHIM MHEHHEM XH-
pyproB (=89%) u mpeBOCXOIWIN XHUPYProB MO CKOPOCTH
pacro3HaBaHMS aHATOMHYECKHUX CTPYKTYp B 75% ciydaes.
ypOBeHB TOYHOCTHU pacClio3HaBaHUA MOUYCTOYHHKA JOCTHUI
95%. OpHako faHHOE UCCIE0BAaHNE UMEET PsJl OrpaHHUUe-
HUW, TpeOYIOMUX AalbHeHIeH BalTnIaiui, BKII0Yas Mpo-
BEACHUC PAHAOMU3UPOBAHHBIX KOHTPOJUPYCMBIX UCHIBITA-
HUH 1 MHOTOLIEHTPOBBIX UCCIIEIOBAHUN JUISI 0ObEKTHBHOM
OLIEHKH KJIMHUYECKUX NMPEUMYIIECTB IPEATOKECHHBIX MO-
nesneit [46]. F. Yu u coaBT. pa3paborain CHCTEMY SHI0CKO-
MUY C BU3YyaJbHBIM KOHTPOJIEM, CIIOCOOHYIO 3aXBaThIBaTh
N300paXXCHNS IEINAKHN ¥ TOYHO OIPEIEINAThH ITOI0KEHUE
Mo4eTouHuKa. Pa3paboraHHash MOJENb MPOJEMOHCTPHPO-
Bajla BBICOKUH ypOBEHb JMAarHOCTUYECKOH TOYHOCTH, JO-
CTUTHYB UCTHHHO ITOJIOKUTENBHOTO pe3ynabsrara B 93,8% u
MOJIOKUTEIBHOTO MPOTHOCTHYECKOTO 3HaueHus B 90,6%,
YTO NOTEHIMAIBHO CIIOCOOCTBYET CHUKECHHIO PUCKA STPO-
TeHHBIX NOBPEXACHN MoyeTouHNKa. OHAKO TaHHAS TeX-
HOJIOTH €1€ HE MpOoIjia KIMHUYCCKUEC UCIIBITAHUA Ha JIT0-
IAX, 9T0 TpeOyeT nanpHeleit Banumaanun [47].

JlononHeHHasT peatbHOCTh LIMPOKO NPHUMEHSETCS B PO-
0OTHU3NPOBAHHOI XUPYPTrUH, OCOOEHHO B MUHHMMAJIbHO WH-
Ba3UBHBIX MPOIEAYypax. B yporuHeKosorun MoxeT MCHoJb-
30BaThCAd IPU  POOOTH3MPOBAHHOW CaKPOKOJIBIIONEKCHH,
THCTEPIKTOMUM M YCTaHOBKE CIIMHra, 00ecredynBas TOYHOe
MO3UIIMOHUPOBAHNE TOUCK KPETIJICHUSI CETKH, a TAK)KE BU3ya-
JIU3a0UI0 BAKHBIX aHATOMHYECKHUX CTPYKTYP, BKIFOUas Kpo-
BCHOCHBIC COCY/Ibl, MOYETOYHUKHN 1 HEPBBLI. OCHOBHBIMU npe-
HMMYIIECTBAMHU TEXHOJOTUH SIBISIOTCS COKpalleHUE KPUBOMH
o0ydueHHsI ST Pa3NUYHBIX XUPYPTHUECKUX BMEIIATEIbCTB,
CHUIXCHHUEC BEPOATHOCTU YCTIOBEYECKHUX OH_H/I6OK, YMEHbUIC-
HHUE BPEMEHH OIIEpaliH, a TAKXKE TOBBIIIEHHE 0€30MacCHOCTH
7 KImHAYecKuX ucxomoB [37]. Takum obpaszom, MU moxet
CBITPaTh 3HAYUTENIBHYIO POJIb B YPOTHHEKOJIOTMYECKUX OIIe-
panusax, ocoOeHHO B HPOLEAYpaX, MCHOJb3YIOMMUX BOJIO-
KOHHO-ONITUYECKHE KaMephl, TaKMX KaK T'HMCTEPOCKONHS H
JIAMapOCKOITHSL.

Dapmarkomepanesmuueckoe ynpasieHue

JleueHne HenepkaHUSL MOYH BKIIFOUAET IIPHMEHEHUE aHTHU-
XOJIMHEPTHYeCcKUX mNpenapartoB u Oera-aronuctoB. U mo-
KET UIrpaTrh KIIOYEBYIO POJIb B MEPCOHATN3NPOBAHHOM IO/~
Oope Tepanuy, yIuTbIBas HHAUBUIYaIbHbIE XapaKTEPHCTHKH
TMalMeHTa, KIIMHUYECKUE CUMITTOMBI U CTa/INIO0 3a00IeBaHusl.
Ucnonp3ys anamm3 Oonpmmx maHHBIX, W crmocobeH mpo-
THO3HMPOBATh TEpaNeBTHYECKYI0 3(P(EeKTUBHOCTL JeKap-
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CTBEHHBIX CPE/ICTB M PacCTaBISATh MPUOPHUTETHI B BBHIOOpE
ONTHUMAJIbHBIX MHUIICHEH IS JICYCHUSL.

Kpome toro, U1 yunuteiBaeT BO3MOXKHBIE JIEKAPCTBEHHBIE
B3aUMOJICHCTBHSI, KaK MEX/y Ha3HAauUCHHBIMH NperapaTamu,
TaK M MEXJy JICKAapCTBEHHBIMU CPEACTBAMH M OHOJIOTHYE-
CKUMH MUIIEHSIMH IMAIMeHTa, YTO CHIDKAET PHCK MTOOOTHBIX
a¢dekroB. Hanpumep, aHTUMyCKapHHOBBIE Npenaparhbl, Ta-
KHe KaK OKCHOYTHHHH, 9aCTO Ha3HA4YaloTCs 110 TPeOOBaHUIO,
OIJHAKO y HEKOTOPBIX IMAI[MEHTOB OHH MOTYT BBI3BIBATH HE-
JKesaresbHble peakuuu. B Takux ciydasx MW moxer no-
MOYb 10/100pars Oonee MOAXOJIIee JIEKapCTBEHHOE Cpell-
CTBO, MHHHUMH3UPYS BEPOSTHOCTh MOOOYHBIX 3((eKToB.
JononaurtensHo, mpuMeHeHue M MokeT COKpaTUTh HEOO-
XOJMMOCTh YacThIX BH3HMTOB K YpPOTHHEKOJIOTY, IOCKOJIBKY
KOPPEKTUPOBKA MEANKAMEHTO3HOTO JICUCHUSI MOXKET BBITION-
HSTBCSL C BBICOKOM TOYHOCTHIO Ha OCHOBE aHAllM3a JIaHHBIX
nanuenra. Takum obpazom, U1 criocoOGcTBYeT onTUMU3annu
TEpaneBTHIECKHUX IIPOTOKOJIOB, TOBBIMIAS UX 3P (PEKTHBHOCTH
U MEPCOHAIN3UPOBAHHOCTb.

D. Sheyn u coasr. pa3paboTtanu Monenb MalIMHHOTO 00-
YYeHHS Ha OCHOBE alTOPHTMa CIyYalHOTo jeca JUIs Ipo-
THO3MpOBaHMs 3((HEKTUBHOCTH aHTHXOJIUHEPrHYECKOW Te-
panuy y ManyueHTOB C THIEPAKTHBHBIM MOYEBBIM ITy3bIPEM.
PazpaboranHas Momenb MNPOAEMOHCTPUPOBATAa YyBCTBHU-
tenbHOCTh 80,4% u cnenudbuynocts 77,4%, 94TO TO3BOJIS-
eT Oosiee TOUHO MIACHTH(UIMPOBATH MAI[IEHTOB, KOTOPHIE C
HanOONBIIEH BEPOATHOCTHIO ITOMYYaT KIMHUYECKYIO MTOIb3Y
OT JIAHHOTO JICYEHUsI. DTO HE TOJILKO CIOCOOCTBYET HOBBIIIIE-
HUIO 3 PEKTUBHOCTH TEPaITUH, HO M CHIDKAET PUCK HEXera-
TEIBHBIX MOOOYHBIX 3(P(PEKTOB y MAMEHTOB, IS KOTOPBIX
AHTUXOJIMHEPTHUECKHE NpernapaTbl MOTYT ObITh MEHee IOJ-
xonsmumu [48].

3axmiouenue: 11 B ypOrnHEKOIOTHH HAXOAUTCS HAa pPaH-
HUX JTalax pasBUTHS, HO JEMOHCTPUPYET CTPEMHTEIbLHOE
MPOJBIDKEHUE B PA3IMYHBIX HampaBieHusx. baaromaps cBo-
MM MHOTOYHMCIICHHBIM npenmMyiiectBam MU npusiekaer Bce
Oorbllie BHUMaHUsI B MEJULIMHCKON cdepe u obnamaer 3Ha-
YUTENHHBIM MOTEHIIMAIOM JJIsl IPEOOPa30BaHUSI MTOJIXOIOB K
JIMarHOCTUKE U JICUEHHIO 3a00JIEBAHUIT Ta30BOTO JIHA Y YKCH-
umH. B 310 001acTi HabMIOMaeTCs OCTOSHHBIN POCT HAyY-
HBIX JIOCTIDKCHUM, U OXKHUIACTCS, YTO B OYIYIIEM MOSBITCS
HOBBbIE MHHOBAITMOHHEIE pa3paboTku. OgHAKO Tepe]] IIHpO-
KoMacIITaOHBIM KIMHUYeCKUM BHeApenunem MU mpencrout
MPEOIONIETh Psifl 3HAYMTENbHBIX OapbepoB. sl ycmemrHoi
uHTerpauu MV B ypOrMHEKOJIOTHYECKYIO MPAKTHKY Me-
JUIMHCKUAM CIICIUAIKACTaM MOTPEOyeTCs OCBOUTH paboTy ¢
HMHTEJUICKTYaIbHBIMHA CHCTEMaMH, a TAK)Ke HE0OXOAMMO TPO-
BECTH JONOJIHUTENbHBIE HCCIIEOBAHMS, HAIPaBICHHbIC Ha
BBISBJICHHE M YCTPAaHEHUE TEKYLIMX OTPaHHYCHUI TEXHOJIO-
ruit U. Kpome Toro, BaskHyI0 pojiib B 3TOM IIPOLIECCE UTpa-
I0T CTPYKTYpHbIE M3MEHEHUsI B CHCTEME 3[paBOOXPAaHEHUS,
BKJIFOYast [IU()POBU3ALNIO AIEKTPOHHBIX MEAMIIUHCKUX 3alli-
ceil ¥ CTaHIapTU3AIINIO JaHHbIX, 0e3 KOTOpBIX BHeApenue NN
B KIIMHAYECKYIO MPAKTUKY OyaeT 3arpyaHeHo. [lomumo Tex-
HOJIOTMYECKHUX acIleKTOB, ycnenHas aganraus U tpedyer
YETKOTO OTPECIICHHUS PABOBBIX, ITUUECKUX U COLHATBHBIX
paMoOK ero MpUMeHEeHHs, 00eCIeYNBAIONIyI0 0e301acHOCTh 1
3 PEKTUBHOCTD UX UCIIOIB30BAHHMSI.

Tonyueno/Received/)Kivepinoi: 17.03.2025
Qoobpeno/Approved/Maxynoanzan: 30.03.2025
Ony6ukosaro Ha catime/Published online/Catimma scapusnanean: 31.03.2025




Literature Reviews
0O630pblL TUMeEpamypol

Reproductive Medicine (Central Asia) 2025, no. 1
Penpooykmuenas meouyuna (Llenmpanvnas Asus) 2025, Nel

JUTEPATYPA/REFERENCES:

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Brandao M, Mendes F, Martins M, Cardoso P, Macedo G, Mascarenhas T, Mascarenhas Saraiva M. Revolutionizing Women’s Health:
A Comprehensive Review of Artificial Intelligence Advancements in Gynecology. J Clin Med. 2024;13.
https://doi.org/10.3390/jcm13041061

Mota J, Almeida MJ, Mendes F, Martins M, Ribeiro T, Afonso J, Cardoso P, Cardoso H, Andrade P, Ferreira J, Mascarenhas M.,
Macedo G. From Data to Insights: How Is AI Revolutionizing Small-Bowel Endoscopy? Diagnostics. 2024;14(3):291.
https://doi.org/10.3390/diagnostics 14030291

Amisha, Malik P, Pathania M, Rathaur V. Overview of artificial intelligence in medicine. J Family Med Prim Care. 2019;8(7):2328-
2331.

https://doi.org/10.4103/jfmpc.jfmpec_440_19

Basu K, Sinha R, Ong A, Basu T. Artificial intelligence: How is it changing medical sciences and its future? Indian J Dermatol.
2020;65(5):365-370.

https://doi.org/10.4103/ijd.IID_421_20

Iftikhar PM, Kuijpers M V, Khayyat A, Iftikhar A, DeGouvia De Sa M. Artificial Intelligence: A New Paradigm in Obstetrics and
Gynecology Research and Clinical Practice. Cureus. 2020;12(2):¢7124.

https://doi.org/10.7759/cureus.7124

Rajkomar A, Dean J, Kohane I. Machine Learning in Medicine. New Engl J Med. 2019;380:14.

https://doi.org/10.1056/nejmral 814259

Zimmer-Stelmach A, Zak J, Pawlosek A, Rosner-Tenerowicz A, Budny-Winska J, Pomorski M, Fuchs T, Zimmer M. The Application
of Artificial Intelligence-Assisted Colposcopy in a Tertiary Care Hospital within a Cervical Pathology Diagnostic Unit. Diagnostics.
2022;12(1):106.

https://doi.org/10.3390/diagnostics 12010106

Turing AM. Computing Machinery and Intelligence. The MIT Press eBooks: 1990.

https://doi.org/10.7551/mitpress/6928.003.001

McCarthy J, Minsky ML, Rochester N, Shannon CE. A Proposal for the Dartmouth Summer Research Project on Artificial
Intelligence, August 31, 1955. AI Magazine. 2006;27(4):12.

https://doi.org/10.1609/aimag.v27i4.1904

Jiang F, Jiang Y, Zhi H, Dong Y, Li H, Ma S, Wang Y, Dong Q, Shen H, Wang Y. Artificial intelligence in healthcare: Past, present and
future. Stroke Vasc Neurol. 2017;2.

https://doi.org/10.1136/svn-2017-000101

Jayatilake SMDAC, Ganegoda GU. Involvement of Machine Learning Tools in Healthcare Decision Making. J Healthc Eng.
2021;2021(1):1-20.

https://doi.org/10.1155/2021/6679512

Jordan MI, Mitchell TM. Machine learning: Trends, perspectives, and prospects. Science. 2015;349(6245):255-260.
https://doi.org/10.1126/science.aaa8415

Saw SN, Ng KH. Current challenges of implementing artificial intelligence in medical imaging. Physica Med. 2022;100:12-17.
https://doi.org/10.1016/j.ejmp.2022.06.003

Shen YT, Chen L, Yue WW, Xu HX. Artificial intelligence in ultrasound. Eur J Radiol. 2021;139:109717.
https://doi.org/10.1016/j.ejrad.2021.109717

Yoon I, Gupta N. Pelvic Prolapse Imaging [Internet]. Treasure Island (FL): StatPearls Publishing; 2023. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK551513/

Akkus Z, Cai J, Boonrod A, Zeinoddini A, Weston AD, Philbrick KA, Erickson BJ. A Survey of Deep-Learning Applications in
Ultrasound: Artificial Intelligence—Powered Ultrasound for Improving Clinical Workflow. J Am College Radiol. 2019;16(9):138-1328.
https://doi.org/10.1016/j.jacr.2019.06.004

Zaharchuk G, Davidzon G. Artificial Intelligence for Optimization and Interpretation of PET/CT and PET/MR Images. Semin Nucl
Med. 2021;51(2):134-142.

https://doi.org/10.1053/j.semnuclmed.2020.10.001

Paudyal R, Shah AD, Akin O, Do RKG, Konar AS, Hatzoglou V, Mahmood U, Lee N, Wong RJ, Banerjee S, Shin J, Veeraraghavan
H, Shukla-Dave A. Artificial Intelligence in CT and MR Imaging for Oncological Applications. Cancers (Basel).2023;15(9):2573.
https://doi.org/10.3390/cancers15092573

Kurdoglu M, Khaki A. The Use of Artificial Intelligence in Urogynecology. Intl J Women's Health Reprod Sci. 2024;12:001-002.
https://doi.org/10.15296/ijwhr.2024.6003

Battineni G, Chintalapudi N, Ricci G, Ruocco C, Amenta F. Exploring the integration of artificial intelligence (Al) and augmented
reality (AR) in maritime medicine. Artif Intell Rev. 2024;57:100.

https://doi.org/10.1007/s10462-024-10735-0

Rajesh A, Asaad M. Artificial Intelligence and Machine Learning in Surgery. Am Surg. 2023;89(1):9-10.
https://doi.org/10.1177/00031348221117024

Daykan Y, O’Reilly BA. The role of artificial intelligence in the future of urogynecology. Int Urogynecol J. 2023;34:1663-1666.
https://doi.org/10.1007/s00192-023-05612-3

Seval MM, Varli B. Current developments in artificial intelligence from obstetrics and gynecology to urogynecology. Front Med
(Lausanne). 2023;10:1098205.

https://doi.org/10.3389/fmed.2023.1098205

Nekooeimehr I, Lai-Yuen S, Bao P, Weitzenfeld A, Hart S. Automated contour tracking and trajectory classification of pelvic organs
on dynamic MRI. J Med Imaging. 2018;5(1):014008.

https://doi.org/10.1117/1.jmi.5.1.014008

Onal S, Lai-Yuen S, Bao P, Weitzenfeld A, Greene K, Kedar R, Hart S. Assessment of a semiautomated pelvic floor measurement
model for evaluating pelvic organ prolapse on MRI. Int Urogynecol J. 2014;25:767-773.
https://doi.org/10.1007/s00192-013-2287-4



https://doi.org/10.3390/jcm13041061
https://doi.org/10.3390/diagnostics14030291
https://doi.org/10.4103/jfmpc.jfmpc_440_19
https://doi.org/10.4103/ijd.IJD_421_20
https://doi.org/10.7759/cureus.7124
https://doi.org/10.1056/nejmra1814259
https://doi.org/10.3390/diagnostics12010106
https://doi.org/10.7551/mitpress/6928.003.001
https://doi.org/10.1609/aimag.v27i4.1904
https://doi.org/10.1136/svn-2017-000101
https://doi.org/10.1155/2021/6679512
https://doi.org/10.1126/science.aaa8415
https://doi.org/10.1016/j.ejmp.2022.06.003
https://doi.org/10.1016/j.ejrad.2021.109717
https://www.ncbi.nlm.nih.gov/books/NBK551513/
https://doi.org/10.1016/j.jacr.2019.06.004
https://doi.org/10.1053/j.semnuclmed.2020.10.001
https://doi.org/10.3390/cancers15092573
https://doi.org/10.15296/ijwhr.2024.6003
https://doi.org/10.1007/s10462-024-10735-0
https://doi.org/10.1177/00031348221117024
https://doi.org/10.1007/s00192-023-05612-3
https://doi.org/10.3389/fmed.2023.1098205
https://doi.org/10.1117/1.jmi.5.1.014008
https://doi.org/10.1007/s00192-013-2287-4

Reproductive Medicine (Central Asia) 2025, no. 1 Wy Literature Reviews
N\

Penpooykmuenas meouyuna (Llenmpanvnas Asus) 2025, Nel E:\/M\/fg O630pel tumepamypbl
)
26. Wang X, He D, Feng F, Ashton-Miller JA, DeLancey JOL, Luo J. Multi-label classification of pelvic organ prolapse using stress

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

magnetic resonance imaging with deep learning. Int Urogynecol J. 2022;33:2869-2877.

https://doi.org/10.1007/s00192-021-05064-7

Zhang M, Lin X, Zheng Z, Chen Y, Ren Y, Zhang X. Artificial intelligence models derived from 2D transperineal ultrasound images
in the clinical diagnosis of stress urinary incontinence. /nt Urogynecol J. 2022;33:1179-1185.
https://doi.org/10.1007/s00192-021-04859-y

Mascarenhas M, Afonso JPL, Ribeiro T, Cardoso P, Mendes F, Martins M, Andrade A, Cardoso H, Ferreira J, Macedo G. S699 Deep
Learning and Minimally Invasive Endoscopy — Panendoscopic Detection of Pleomorphic Lesions. Am J Gastroenterol. 2023;118:123-138.
https://doi.org/10.14309/01.ajg.0000952436.94054.86

Negassi M, Suarez-Ibarrola R, Hein S, Miernik A, Reiterer A. Application of artificial neural networks for automated analysis of
cystoscopic images: a review of the current status and future prospects. World J Urol. 2020;38:2349-2358.
https://doi.org/10.1007/s00345-019-03059-0

Aramendia-Vidaurreta V, Cabeza R, Villanueva A, Navallas J, Alcazar JL. Ultrasound Image Discrimination between Benign and
Malignant Adnexal Masses Based on a Neural Network Approach. Ultrasound Med Biol. 2016;42(3):742-752.
https://doi.org/10.1016/j.ultrasmedbio.2015.11.014

Moawad G, Tyan P, Louie M. Artificial intelligence and augmented reality in gynecology. Curr Opin Obstet Gynecol. 2019;31(5):345-348.
https://doi.org/10.1097/GCO.0000000000000559

Taylor RA, Moore CL, Cheung KH, Brandt C. Predicting urinary tract infections in the emergency department with machine learning.
PLoS One. 2018;13(3):¢0194085.

https://doi.org/10.1371/journal.pone.0194085

Gozdzikiewicz N, Zwolinska D, Polak-Jonkisz D. The Use of Artificial Intelligence Algorithms in the Diagnosis of Urinary Tract
Infections—A Literature Review. J Clin Med. 2022;11.

https://doi.org/10.3390/jcm11102734

Cherukuri S, Jajoo S, Dewani D. The International Ovarian Tumor Analysis-Assessment of Different Neoplasias in the Adnexa
(IOTA-ADNEX) Model Assessment for Risk of Ovarian Malignancy in Adnexal Masses. Cureus. 2022;14(11):e31194.
https://doi.org/10.7759/cureus.31194

Jones OT, Calanzani N, Saji S, Dufty SW, Emery J, Hamilton W, Singh H, de Wit NJ, Walter FM. Artificial intelligence techniques
that may be applied to primary care data to facilitate earlier diagnosis of cancer: Systematic review. J Med Internet Res. 2021;23(3).
https://doi.org/10.2196/23483

Bentaleb J, Larouche M. Innovative use of artificial intelligence in urogynecology. Int Urogynecol J. 2020;31:1287-1288.
https://doi.org/10.1007/s00192-020-04243-2

Zattoni F, Carletti F, Randazzo G, Tuminello A, Betto G, Novara G, Dal Moro F. Potential Applications of New Headsets for Virtual
and Augmented Reality in Urology. Eur Urol Focus. 2024;10(4):594-598.

https://doi.org/10.1016/j.euf.2023.12.003

Baessler K, Bortolini M. “The role of artificial intelligence in the future of urogynecology” by Yair Daykan, Barry A. O’Reilly. Int
Urogynecol J. 2023;34:1667.

https://doi.org/10.1007/s00192-023-05624-z

Polat G, Arslan HK. Artificial Intelligence in Clinical and Surgical Gynecology. Istanbul Gelisim Univ J Health Sci. 2024;21:1232-1241.
https://doi.org/10.38079/igusabder.1291375

Mascagni P, Alapatt D, Sestini L, Altieri MS, Madani A, Watanabe Y, Alseidi A, Redan JA, Alfieri S, Costmagna G, Boskoski I, Padoy
N, Hashimoto DA. Computer vision in surgery: from potential to clinical value. NP.J Digit Med. 2022;5:163.
https://doi.org/10.1038/s41746-022-00707-5

Guni A, Varma P, Zhang J, Fehervari M, Ashrafian H. Artificial Intelligence in Surgery: The Future is Now. Eur Surg Res.
2024;65(1):22-39.

https://doi.org/10.1159/000536393

Kitaguchi D, Watanabe Y, Madani A, Hashimoto DA, Meireles OR, Takeshita N, Mori K, Ito M; Computer Vision in Surgery
International Collaborative. Artificial Intelligence for Computer Vision in Surgery: A Call for Developing Reporting Guidelines. Ann
Surg. 2022;275(4):¢609-¢611.

https://doi.org/10.1097/SL.A.0000000000005319

Eckhoff JA, Fuchs HF, Meireles OR. Application of artificial intelligence in oncologic surgery of the upper gastrointestinal tract.
Onkologie. 2023;29:515-521.

https://doi.org/10.1007/s00761-023-01318-9

Serban N, Kupas D, Hajdu A, T6érok P, Harangi B. Distinguishing the Uterine Artery, the Ureter, and Nerves in Laparoscopic Surgical
Images Using Ensembles of Binary Semantic Segmentation Networks. Sensors. 2024; 24(9):2926.
https://doi.org/10.3390/s24092926

Narihiro S, Kitaguchi D, Hasegawa H, Takeshita N, Ito M. Deep Learning-Based Real-Time Ureter Identification in Laparoscopic
Colorectal Surgery. Dis Colon Rectum. 2024;67(10):1596-1599.

https://doi:10.1097/DCR.0000000000003335

Kitaguchi D, Takeshita N, Hasegawa H, Ito M. Artificial intelligence-based computer vision in surgery: Recent advances and future
perspectives. Ann Gastroenterol Surg. 2021;6(1):29-36.

https://doi:10.1002/ags3.12513

Yu F, Song E, Liu H, Zhu J, Hung CC. Laparoscopic Image-Guided System Based on Multispectral Imaging for the Ureter Detection.
IEEE Access 2019;7:3800-3809.

https://doi.org/10.1109/ACCESS.2018.2889138

Sheyn D, Ju M, Zhang S, Anyaeche C, Hijaz A, Mangel J, Sangeeta M, Britt C, El-Nashar S, Soumya R. Development and Validation
of a Machine Learning Algorithm for Predicting Response to Anticholinergic Medications for Overactive Bladder Syndrome. Obstet
Gynecol. 2019;134(5):946-957.

https://doi.org/10.1097/A0G.0000000000003517



https://doi.org/10.1007/s00192-021-05064-7
https://doi.org/10.1007/s00192-021-04859-y
https://doi.org/10.14309/01.ajg.0000952436.94054.86
https://doi.org/10.1007/s00345-019-03059-0
https://doi.org/10.1016/j.ultrasmedbio.2015.11.014
https://doi.org/10.1097/GCO.0000000000000559
https://doi.org/10.1371/journal.pone.0194085
https://doi.org/10.3390/jcm11102734
https://doi.org/10.7759/cureus.31194
https://doi.org/10.2196/23483
https://doi.org/10.1007/s00192-020-04243-2
https://doi.org/10.1016/j.euf.2023.12.003
https://doi.org/10.1007/s00192-023-05624-z
https://doi.org/10.38079/igusabder.1291375
https://doi.org/10.1038/s41746-022-00707-5
https://doi.org/10.1159/000536393
https://doi.org/10.1097/SLA.0000000000005319
https://doi.org/10.1007/s00761-023-01318-9
https://doi.org/10.3390/s24092926
https://doi:10.1097/DCR.0000000000003335
https://doi:10.1002/ags3.12513
https://doi.org/10.1109/ACCESS.2018.288913
https://doi.org/10.1097/AOG.0000000000003517

Literature Reviews
0O630pblL TUMeEpamypol

Reproductive Medicine (Central Asia) 2025, no. 1
Penpooykmuenas meouyuna (Llenmpanvnas Asus) 2025, Nel

HNupopmanus 006 aBTopax:

Anmnesa II1.Y. — Bpau aKyIiep-rHHEKOJIOT, 3aBeylomas otenenueM ruaexonorun AO LlentpanbHoit kuHgeckoi 6onsauis ML YIIT
PK, Kazaxcranckuii MEQUIMHCKUN YHUBEPCUTET «BpIcias mKkoaa 00IecTBEHHOTO 3ApaBOOXpaHeHuUs», I. Anmarsl, Kasaxcran, tex: +7
777 744 8284, e-mail: tan-sholpan@mail.ru, ORCID ID: https://orcid.org/0000-0002-9717-2807

Jlokmnn B.H. — nokTop MeTUIMHCKUX HayK, npodeccop, akagemuk HAH PK, npesunnent Kazaxcranckoit Acconuanun penpoayKTHBHOM
MEJMLIHBI, PEKTOp MexXIyHapOoIHOH aKaeMHUH PeNpOayKTOIOTHH, TPE3UICHT ACCOLUAIMN MEXIYHAPOAHBIX (hapMaeBTHUECKHUX IIPO-
HM3BOIUTENEH, TUPEKTOp MEKIyHapOAHOTO KIIMHHYECKOTO eHTpa penpoxykroaorud PERSONA, Anmarel, Kazaxcran, ten. 87017558209
e-mail: v_lokshin@persona-ifv.kz , ORCID: https://orcid.org/0000-0002-4792-5380

Hurenrareas O.I1. (koppecnonaupyromuii aprop) — PhD, 3aBenyromas xadeapoii Onocrarnctuku, 6HOMH(GOPMATHKE U HHPOPMAIHOH-

HBIX TeXHOJIOTHil, MenquuUHCKHI yHUBepcuTeT AcTtaHa, Actana, Pecriyonuka Kasaxcran, e-mail: tsigengagel.o@gmail.com, ORCID ID:
https://orcid.org/0000-0002-3170-9712

Bkiaabl aBTopoB:

Pa3paborka KoHUeNUMH, ATMUHUCTPATHBHOE PYKOBOJACTBO HCCJIEI0BATE/IHLCKUM POEKTOM, Bauaanus pe3yibTaTos,
Hanucanue yepHoBuka pyxonucu, Hanmucanmne pykonucu — peneH3upoBanue u perakruposanue — Anuesa 1.V, Jlokmmn B.H.,
Hurenrarens O.I1.

IIpoBenenne ucciaenoBanuss — Anuea I1.V., Jlokmun B.H.

DuHaHCHPOBaHMe: ABTOPHI 3aiBIISIIOT 00 OTCYTCTBUU (PHHAHCHPOBAHUSI.
Kon¢ummkT unTepecoB: ABTOPHI 3asBISIIOT 00 OTCYTCTBHH KOH()IIMKTA HHTEPECOB.
ITpo3paynocTh HccsIeIOBaHUs: ABTOPBI HECYT MOJIHYIO OTBETCTBEHHOCTb 32 COJCPIKaHUEe JaHHOMN CTaThH.

Author Information:

Sh.U. Aliyeva — Obstetrician-gynecologist, Head of the Gynecology Department at the JSC Central Clinical Hospital of the Medical
Center of the Administrative Department of the President of the Republic of Kazakhstan; Kazakhstan Medical University “Higher
School of Public Health,” Almaty, Kazakhstan, tel.: +7 777 744 8284, e-mail: tan-sholpan@mail.ru, ORCID ID: https://orcid.
org/0000-0002-9717-2807.

V.N. Lokshin — Doctor of Medical Sciences, Professor, Academician of the National Academy of Sciences of the Republic of Kazakhstan,
President of the Kazakhstan Association of Reproductive Medicine, Rector of the International Academy of Reproductology, President of
the Association of International Pharmaceutical Manufacturers, Director of PERSONA International Clinical Center for Reproductology,
Almaty, Kazakhstan, tel.: +7 701 755 8209, e-mail: v_lokshin@persona-ifv.kz,

ORCID ID: https://orcid.org/0000-0002-4792-5380.

O.P. Tsigengagel (Corresponding Author) — PhD, Head of the Department of Biostatistics, Bioinformatics, and Information
Technologies, Astana Medical University, Astana, Republic of Kazakhstan, tel.: +77476218603, e-mail: tsigengagel.o@gmail.com,
ORCID ID: https://orcid.org/0000-0002-3170-9712.

Author Contributions:

Concept development, Administrative Leadership, Validation, Manuscript drafting, Manuscript Writing — Review and Editing:
Sh.U. Alieva, V.N. Lokshin, O.P. Tsigengagel;

Investigation: Sh.U. Alieva, V.N. Lokshin.

Funding: The authors declare no funding for the study.
Conflict of Interest: The authors declare no conflict of interest.
Research Transparency: The authors take full responsibility for the content of this article.




Reproductive Medicine (Central Asia) 2025, no. 1
Penpooykmuenas meouyuna (Llenmpanvnas Asus) 2025, Nel

Original research
Opueunanbuvle ucciedo8anus

VIK: 618.5-089.888.14 https://doi.org/10.37800/RM.1.2025.461

IIpornocTnyeckasi 3HAYMMOCTH (PAKTOPOB PUCKA MpeKAeBPEeMEHHbIX POJIOB:
PeTPOCNEKTHBHOE KOTOPTHOE HCCJIeI0BAHMNE

C.III. Hcenosa', A.A. bazapoaeea’, I'M. Hcuna', I K. Hypnanoea®, b.K. Kaowvin’,
.. Cynmaumypamosa’y, A.b. Kenscecanueea’

HAO «Kasaxckuti Hayuonanvuviti meouyunckuil ynusepcumem umeru C. M. Acpenousposay,
Anmamul, Pecnybnuxa Kazaxcman;
2 AO Hayunuuii yenmp neouampuu u demckoti xupypeuu, Aimamot, Pecnyonuxa Kazaxcman,
3I'KII na I1XB «llenmp nepunamonozuu u demckou kapouoxupypeuuy, Aimamst, Pecnyonuxa Kaszaxcman

AHHOTALIAS

AktyaabHocTh: [IpexneBpemennsie poxsl (I1P), mpoucxonsamue 1o 37-i Heenu recTanny, OCTAIOTCS OJHOM U3 BEIYIINX MPUYHH HEOHA-
TaJbHOW CMEPTHOCTH U 3a00neBaeMoCTH Bo BceM Mupe. 1o nanusiv BO3, wactota [1P Bapeupyet ot 5% no 16%, a B Ka3axcraHe oHa co-
cTaBisieT okoio 6,4%. HenoHomeHHbIe HOBOPOXXIECHHEIE ITOJBEPKEHBI BEICOKOMY PHCKY TSIKEIJBIX OCIOXKHEHHH, BKITIOYast PEeCIMPAaTOPHBIN
JHUCTPECC-CUHPOM, HEBPOJIOTHUECKHE HAPYIICHHUS, 3a/IePKKy POCTa U Pa3BUTHS.

Otuonorus [IP MHOTO(aKTOpHA 1 BKITIOYAET aKylIepCKUe, COMaTHIECKHe U COLHAIbHO-IeMorpaduueckre npequkropsl. Onpesenenue pac-
HIPOCTPAaHEHHOCTH (haKTOPOB PUCKA U UX IPOTHOCTUYECKON 3HAYMMOCTH IT03BOJISIET Pa3pabaThiBaTh 3 (GEKTHBHEBIE CTPATEeruH IPOPHIAKTH-
KU U YIydIIaTh IePHHATANbHBIE HCXOBI.

Iles1b MccIeA0BaHMSI — OTIPEACIUTD YACTOTY, PACIPOCTPAHEHHOCTh U MMPOTHOCTUYECKYIO 3HAYUMOCTh (paKTOPOB PHCKA MPEKAESBPEMEHHBIX
ponoB uts pa3paboTky Y(HPEKTUBHBIX Mep MPODUIAKTUKH.

MarepuaJjibl 1 MeToAbl: MccenoBanne BEIOIHEHO B PETPOCIIEKTUBHOM KOTOPTHOM Ji3aiiHe. [IpoaHanm3npoBaHbl MEJUIIMHCKHE 3aICH
1000 xenmuH ¢ [TP 1 500 sxeHIuH, poAUBLINX B CPOK, B LleHTpe nepuHaTONOruu u 1eTcKoi Kapauoxupypruu r. Anmarsl 3a 2021-2022 rr.
OueHnBaich JeMorpaduaeckue, MEIUITMHCKHE, aKyIIEPCKHE U COIHANbHBIE ()aKTOPHI pHcKa. J[JIs cTaTHCTHYIECKOTo aHali3a HCIIOIb30Ba-
JIMCh METOABI JIOTHCTHIECKOH Perpeccuu.

Pesyabrarsl: CortacHO aHanu3y, Haubosee 3HaYUMbIMHU NIPEAUKTOPaMu prcka siBisirorcst MHoroBoaue (OLL = 11,0, p < 0,001), MHOrOILIO-
mue (OLI = 8,37, p < 0,001), ULIH (OLL = 6,15, p < 0,001), [TP B anamuese (OLL = 6,08, p < 0,001) u anHomanuu marku (OLL = 5,93, p =
0,02). O1u akTOpsI OKa3BIBAIOT HAHOOIBIIEE BIMSHNE HA UCX0] OEPEMEHHOCTH U TpeOyIOT 0c000T0 BHUMAHUS IPU BEACHNH B aHTEHATANb-
HOM IIEpHOJIE.

3akaioueHne: BrIsBICHHBIE IPEIUKTOPHI TOAYEPKUBAIOT BAXKHOCTh PaHHEH NUAarHOCTHKUA ¥ MOHHTOPUHIA O€pPEeMEHHBIX JKEHIIHH C I10-
BBIIIEHHBIM pUcKoM 1P, 0coGeHHO Npy HaIMYMK MHOTOBOJHS, MHOTOIIIIOAHS U MATOJNIOTHIECKOM COCTOSIHHM HIEHKH MaTKH, XapaKTepH3y-
OIIEMCA €€ NPEKIACBPEMEHHBIM YKOPOUYCHHUEM U PACKPBITUEM. CBOeBpeMCHHOC MCIHUIIMHCKOC BMECIIATCIIBCTBO, BKJIHOYUAsA AUHAMHUYCCKOC
HaOJIIoIeHNe, KOPPEKIUIO COITyTCTBYIOINX 3a00JIeBaHNH U IPOQHUIAKTHKY OCIOKHEHUH, UTPaeT KIIF0YEBYIO POJIb B CHIDKCHUH HeOIaronpu-
ATHBIX HCX0/0B. [TomydeHHbIe pe3yabTaThl MOTYT OBITH HCTIOIB30BAHBI B KIMHUYECKOH MPAaKTHKE IS pa3pabOTKH MePCOHANTN3UPOBAHHBIX
HpOrpaMM BelleHUs] 0epeMEHHOCTH, HalPaBJICHHbBIX Ha CHIKEHNE OCIIOKHEHUH U YIy4llIeHHe IepHHATAIBHBIX HCXOJIOB.

KaioueBblie cinoBa: [pexcoespemennvie poost (I1P), pakmopbel pucka, ucmmuxo-yepsuxanvras Hedocmamournocms (MLH), npogpunaxmuxa.

Jos muruposanms: Vcenosa C.11., bazapbaesa A.A., Ucuna ['M. u ap. [Iporaoctudueckasi 3HaYUMOCTh (HaKTOPOB PHCKA MPEKACBPE-
MEHHBIX POJIOB: PETPOCIIEKTHBHOE KOTOPTHOE UccienoBanue. Penpodykmusnas meouyuna (Lenmpanvnas Asus). 2025;1:85-94.
https://doi.org/10.37800/RM.1.2025.461

Prognostic significance of risk factors for preterm birth:
A retrospective cohort study

S.Sh. Issenova’, A.A. Bazarbayeva’, G.M. Issina’, G.K. Nurlanova’, B.K. Kabyl’,
D.D. Sultanmuratova’, A.B. Kenzhegalieva’
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ABSTRACT

Relevance: Preterm birth (PTB), occurring before the 37th week of gestation, remains one of the leading causes of neonatal mortality and
morbidity worldwide. According to WHO data, the prevalence of PTB varies from 5% to 16%, while in Kazakhstan, it is approximately
6.4%. Preterm infants are at high risk of severe complications, including respiratory distress syndrome, neurological disorders, and delayed
growth and development.

PTB etiology is multifactorial; it includes obstetric, somatic, and socio-demographic predictors. Identifying risk factors' prevalence and
prognostic significance allows for developing effective prevention strategies and improving perinatal outcomes.
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The study aimed to determine the frequency, prevalence, and prognostic significance of risk factors for preterm birth to develop effective
preventive measures.

Materials and Methods: The study was conducted using a retrospective cohort design. Medical records of 1,000 women with PTB and 500
women who delivered at term at the Center for Perinatology and Pediatric Cardiac Surgery in Almaty between 2021 and 2022 were analyzed.
Demographic, medical, obstetric, and social risk factors were assessed. Logistic regression methods were used for statistical analysis.
Results: According to the analysis, the most significant risk predictors are polyhydramnios (OR = 11.0, p <0.001), multiple pregnancies (OR
=8.37, p <0.001), cervical insufficiency (OR = 6.15, p < 0.001), a history of preterm birth (OR = 6.08, p < 0.001), and uterine anomalies
(OR =5.93, p = 0.02). These factors impact pregnancy outcomes most and require special attention during antenatal care.

Conclusion: The identified predictors highlight the importance of early diagnosis and monitoring of pregnant women at high risk for
PTB, especially in cases of polyhydramnios, multiple pregnancies, and pathological conditions of the cervix characterized by its premature
shortening and dilation. Timely medical intervention, including dynamic monitoring, correction of comorbid conditions, and prevention of
complications, are vital for reducing adverse outcomes. These findings can be used in clinical practice to develop personalized pregnancy
management programs to reduce complications and improve perinatal outcomes.

Keywords: preterm birth (PTB), risk factors, isthmic-cervical insufficiency, prevention
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Mep3simiHeH OypbIH 00CaHYAbIH Kayil-KaTep GaKkTOpJapbIHbIH 00/KAM/IBIK
MaHbI3IbLUIbIFbI: PETPOCHEKTUBTI KOTOPTTHIK 3epTTEy

C.1I. Hcenosa', A.A. bazapoaesa’, I'M. Hcuna’, I'K. Hypnanoea’, b.K. Kaowvin’,
/1. Cynmanmypamoea’, A.b. Kenowcezanueea’

«CIK. Acgpenouspoe amuinoazel Kazax ¥immoix Meouyuna Ynueepcumemiy KEAK, Anmamol, Kazakcman Pecnyonukacot,
2«Ileduampus scane bananap xupypeuscwol vlivimu opmanvizely AK, Aimamul, Kazaxcman Pecnyonuxacol,
P LDKK "I o "MKK, A
K "llepunamonozus sxcane bananap xapouoxupypeuscel opmanvizel” MKK , Anmamel, Kazaxkcman Pecnybnukacbt

AHJATIIA

O3exrTijtiri: Mep3iminen Oypbia 6ocany (MBB), srau xykriniktig 37-m1i antacsiHa AeiiiH 6onaTeiH O0caHy, 91eM OOHMBIHIIIA HEOHATAJIBIBIK
OJIIM-KITIM MEH aypylIaHABIKTBIH Heri3ri cebenTepiniy 6ipi Ooxbin Kana Oepeni. JJJICY nepexrepi GoiibiHIa, epTe OocaHy *xuiniri 5%-1an
16%-ra neitin esrepin oTsIpansl, an Kasakcranma Oy kepceTkimr maMameH 6,4%-1p1 Kypaiiael. Lllama Tyran HopecTenep ayblp acKbIHY-
JIapJIbIH, COHBIH IIIIHAE PeCIUpPaTOPIbIK AUCTPECC-CHHAPOM, HEBPOIOTHSUIBIK OY3bUTYIap, €Cy MEH JaMyAblH TEXKellyl KayliHe >KOFapsl
JIEHTelIe YIIbIpanabl.

MBB sTHONMOTHACH KOn(aKTOpIbl OO TaObIIa b XKHE aKyIIEePIIiK, COMATHKAJIBIK XKOHE JICyMETTIK-IeMOrpadisUIbIK TPeIUKTOPIaP/IbI
Kamtuasl. Kayin ¢axkroprapbelHbIH TapadyblH KOHE ONapAblH OOKAMABIK MAaHBI3ABUIBIFBIH AHBIKTAy THIMJI alJIbIH aly CTpPAaTerHsIapbiH
a3ipreyre xaHe epUHATalIbIBIK KOPCETKIMITEP I XKaKcapTyFa MyYMKIiHAIK OGepeni.

3epTTey MaKcaThl — epTe 60caHy Kayin (akTopiiapbIHBIH JKHIITIH, TapalyblH XoHe OOKaMIbIK MAaHBI3ABUIBIFGIH aHBIKTAIl, AJIIBIH Ty
HIapajapblH KEeTUIIIPyre HeTi3 KalbIITacThIpy.

Marepuananap MeH amicTepi: 3epTTey PETPOCIEKTHBTI KOTOPTTHIK Au3aiHma xyprizinmi. 2021-2022 xbpuiaapbl AMaThl KalachIHIarbl
[NepuHaromorus *xoHe Oananap KapauOXUPYPrusichl opraneirbiHaa 6ocanrad 1000 MBB »xarmaiibl sxoHe Mep3iminae 6ocanran 500 oien-
IiH MeTULUHANBIK jka30anapsl Tanaasasl. Jemorpadusuibik, MEAUIMHATBIK, aKyLIISPIIiK JKOHE dNIEyMETTIK Kayir (akTopiapbl GaramaHmbl.
CraTHCTHKAIBIK TaJay YIIiH JJOTHCTHKAIIBIK PErpeccus SAicTepi KONIaHbUIIbL.

HoTtuxenepi: Tangay HoTIDKeIepi OOHMBIHIIA KayiNTiH €H MaHBI3AB! MpeaukTopnaps! kencyns! (OLI = 11,0, p < 0,001), KeIypBIKTHI KYK-
timik (O = 8,37, p < 0,001), UIIH (OIL = 6,15, p < 0,001), anamue3xeri mep3imined O0ypriH 6ocany (OLL = 6,08, p < 0,001) xone xa-
ThIpabIH anomanusuiapel (OL = 5,93, p = 0,02) Gosbin Tabbutaasl. by dhakTopiap *KYKTUTIK HOTHXKECIHE alTapibIKTail acep eTe/i xoHe
aHTeHaTaN/bI OaKbIIAY Ke3iH/e epeKIle Ha3ap ayfAapy/ sl Taual eTes.

KopbiThinabl: AHBIKTaNFaH Oospkaymsuiap MBB kaymi skorapsl sKYKTi oiieniepii epre JUarHoCTUKaNay MeH OaKbUIayIbIH MaHbI3bUIBIFBIH
KepceTei, acipece Kell, KOIl )KYKTUIIK jKarJaiiblHa, COHail-aKk OHBIH Mep3iMiHeH OypBIH KbICKAapYBIMEH JKOHE alllbLIybIMEH CHIIaTTaja-
TBIH JKaTIP MOMHBIHBIH MATOJIIOTHSUIBIK XKaFJalIapelHia. Y aKbITBUIEI MEHUIIMHAIBIK apaacy, OHbIH iIIiHAe JHHAMUKAIBIK OaKbLIay, KaTap
XKYPETiH aypynaplbl Ty3eTy JKOHE acKbIHYJIAP/IbIH aIbIH Iy KOJaiiChl3 HOTHKENECPIiH TOMEHIEYIHAe LISy pes aTKapaibl. AJIbIHFaH
HOTIDKeJIep KIMHHUKAIIBIK MIPAKTHKAAA XKYKTUTIKTI XKYPri3yaiH jkeKke OaraapiamMaiapblH a3ipiey YIIiH KONJaHBUTybl MYMKiH, OYJT acKbIHYIap-
IIbI a3aiiTyFa skoHe MepUHATANIBIK HOTIDKEIIePl ’KaKcapTyFa OarbITTaIFaH.

Tyiiinai ce3nep: mepsivinen 6ypoin 6ocany (MBB), kayin ¢hakmoprapul, UCHMUKO-YEPEUKATbObL HCEMKINIKCI30IK, ANObIH ATT).



https://doi.org/10.37800/RM.1.2025.461

Reproductive Medicine (Central Asia) 2025, no. 1
Penpooykmuenas meouyuna (Llenmpanvnas Asus) 2025, Nel

Beenenue: IlpoOnema HeBbIHANIMBaHUS OEPEMEHHOCTH W
POXZIEHUS HEJOHOIIEHHBIX JETEH OCTAETCS aKTyaJIbHOM B Iie-
PHUHATOJNIOTHUH. 3a O/l B MUpE NMPOUCXOAUT IPUMEPHO 15 Mui-
JIHOHOB IpexaeBpeMeHHbIX posoB (ITP) [1]. ITo nanasmM BO3,
JI0N HEJOHOIIEHHBIX AeTed cocTtapisieT oT 5 mo 16%. IIP
OIIPEAETSIOTCS KaK Pofbl, Mpou3oleame 10 37 3aBeplieH-
HBIX HEZENb TeCTallMH, W IPEACTaBIISIOT COOOH Cepbe3HYIO
npobneMy nepuHaroioruu [2]. Bymy4un omHO# n3 Bemymmx
MIPUYMH HEOHATaJbHOM 3a00JeBaeMOCTH M cMepTHOCTH, TP
CO3/IAI0T 3HAUUTENbHBIE TPYJHOCTU ISl CUCTEM 3paBOOXpa-
HeHWsI, ceMell 1 obmiecTsa B 1iesioM. HecMoTpst Ha mporpecc B
ME/IMIIHCKON TIOMOIIIN ¥ COBPEMEHHBIX IIEPUHATAIBHBIX TEX-
HOJIOTHSIX, II00aibHBIN ypoBeHb I1P B Mupe ocTaercst BbICO-
KHM, 3aTparusas npuMepHo 10% Bcex ponos [3].

ITo Pecnyonuke Kazaxcran dactota I1P 3a mociemnme 5
Jet ocTtaercs B mpenenax 6,4% [4]. MitageHIs1, poxJIeHHbIE
HEJIOHOUICHHBIMH, TOABEPKEHBI PHCKY CEPbE3HBIX ITOCIeN-
CTBHH IS 3/I0POBBS, TAKUX KaK yMCTBEHHAs OTCTaJOCTb,
HapyULIEHHUs 3PEHHs, MOTePs CllyXa W mepeOpaibHbIA mapa-
JINY, KOTOPBIE SBIAIOTCA NMPHUYMHOW 35% Bcex HEOHATasb-
HBIX cMepTeii Bo BceM mupe [5]. B cTpykType mMiageHuIeckoi
cmeptHocTH B Kasaxcrane okono 70% ciryuaeB 3aHHMAaeT
CMEPTHOCTh MJIQJICHLEB, POAUBIIUXCS C HU3KUM TeCTalH-
OHHBIM BO3PAacTOM M MAaJIOW Maccoi Tena, B CBSI3U C YEM
BOIMPOCHI Pa3pabOTKH U HAYYHOTO OOOCHOBAHHS CHCTEMBI
BBIXQ)KMBaHMS HEJJOHOILIICHHBIX JIETel OCTAI0TCA B CTPaHE aK-
TyaJbHbIMH [6,7].

Oruonorus [IP MHOrodaxkropHa M BKJIIOYAET CIIOKHOE
B3aUMOJIEHICTBIE OMOJIOTMYECKUX, DKOJOTHYECKUX U COIH-
QIBHO-OKOHOMHYECKHX (DaKTOPOB, TaKMX KaK COCTOSHUE
3[0POBbsI MaTepH, UH(EKIMH, TeHeTHIECcKas IpeapacIoso-
KEHHOCTb, a Taloke 00pa3 >KU3HM, BKIIIOYasi CTpecc M MHTa-
Hue. [Tonumanue mexanu3moB, npuBoasamux k 1P, umeer pe-
mIaroniee 3HadeHue Ui pa3paboTku 3P PEeKTHBHBIX METO/IOB
MIPOTHO32 U JIe4eOHO-TIPOPUIAKTHIECKUX MEPONpHsITHii [8].

Leas nccaenoBanus — ONMpeNeNUTh YaCTOTY, PACIIPOCTpa-
HEHHOCTB U IIPOTHOCTHYECKYIO 3HAYMMOCTD (PaKTOPOB pUCKa
MIPEKAEBPEMEHHBIX POHOB IS Pa3padOTKH 3((EeKTHBHBIX
Mep MpOoPIIAKTHKH.
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Marepuanbl 1 MeToAbl: JlaHHOE PETPOCHEKTUBHOE KO-
TOPTHOE HCCIIEAOBAHNE OCHOBAHO HA JAHHBIX, MOITYyYCHHBIX
13 MEIULIMHCKIX MHPOPMAIMOHHBIX cucTeM LleHTpa mepu-
HaToJOTUH U JeTckoi kapauoxupypruu (LITTAKX) r. Anmarsr
3a 2021-2022 rr. IlpoaHanu3upoBaHbl MEIUIMHCKHUE 3aIlH-
cu 1000 xenmun ¢ TP u 500 >kxeHITUH, POAUBIIMX B CPOK.
l'ecraniioHHBIN BO3pacT B MEPBYIO OU€peAb PACCUMUTHIBAJICS
Ha OCHOBE IIEPBOTO JHS MOCIEIHEH MEHCTPYyaIlid BMECTE C
pe3yabpTaTaMy [EpBOTO YIBTPA3BYKOBOTO HCCIENOBaHHA. B
ClTy4asix, KOIZia MalMeHTKa He MOIJa BCIIOMHHUTH KOHKpET-
HBIE JaThl WIN KOIAa BO3HUKAJIU PACXOXKIEHHUS, Te€CTallHOH-
HBII BO3pAcT OMpeAENsIICS ¢ UCIIONb30BaHUEM CaMOM paHHE!
OILIEHKHU YNBTPa3ByKOBOTI'O MCCIEIOBAHMUS.

Bce craructuueckue aHamu3bl MPOBOAMINCH C HCIIONb-
3oBaaneM SPSS Bepcum 26.0 (IBM, Yukaro, MmmuHotic,
CIIA). 3nauenne P mernee 0,05 cuuTamoch CTaTHCTHYECKU
3HauMMBbIM. [Ipy NmpoBeAEeHWHM pa3BEAOYHOIO aHAIM3a BCE
JlaHHbIe OBIIM paclpenesieHbl OTIMYHO OT HOPMAaJbHOTO
(Kputepuit Konmoroposa-CmupHoBa p <0,05 — ommmums
pacmpesiesieHuss U3y4aeMoro IMpU3HaKa OT HOPMAaJIbHOTO
— CTaTHUCTMYECKHM 3HAUUMBI), CJIEJOBAaTEIbHO MEpHl LIEH-
TpaJbHON BENMYUHBI MIPEICTABICHBI B BUAEC MEAUAH U UH-
TepKBapTUILHEIX pa3maxoB (Me [IQR]). [ns onpenenenus
CTaTUCTHYECKHU 3HAYMMBIX Pa3IHUUil MEXTy TPyTIaMu IS
HETIPEPHIBHBIX TMEPEMEHHBIX HCTosb3oBayics U-kputepuit
Manna-YnutHH. 715 KaTeropHalbHBIX IEPEeMEHHBIX Pe3yib-
TaTHl TPE/ICTaBIEHB! B BUE 4acToT (n) u mpoueHToB (%),
a CpaBHEHHUs BBINOJHEHBl C HCIONb30BAHHEM KpUTEpUs
XHU-KBaJIpaT WK TOYHOro kputepus dumiepa B 3aBUCHUMO-
CTH OT JaHHbIX. KpoMe Toro, ObLT MpoBeieH MHOTO(aKTOp-
HBII JIOTUCTUYECKUNA PETPECCUOHHBIN aHaIU3 JJIsl BbIABIIC-
HUS HE3aBHCHUMEIX (hakTopoB pucka [1P.

Ortudeckoe 000peHNe Ha TPOBEICHHWE NAaHHOTO HCCIIe-
JIOBAHMS TOJYYEHO OT JIOKAJBHOM OSTHYECKOH KOMHCCHHU
Hayunoro nenTpa neguarpuu U aerckod xupypruu Nel6 ot
31 oktsa0ps 2024 1., Anmartsl, Kazaxcras.

PeSyJII)TﬂTI)I: BbazoBrie XapaKTCPpUCTUKU MALIUEHTOB HC-
CJICAOBAaHMs 11O I'pyIIiaM MMpeaACTaBJICHLI B Ta@mue 1.

Ta6n1/1ua 1 — BazoBrie XapaKTCPUCTUKU MMAITUCHTOK B I'pyMIax UCCICAOBaAHUA /

Table 1 — Basic characteristics of patients in study groups

IHapameTpsi / IIpe:xxneBpemMeHHbIe poabl / Cpounsbie poasl / Term birth P-value
Parameters Preterm birth
Me [IQR] min-max Me [IQR] min-max

Bospacr, et / Age, years 32 [27-36] 16-52 32 [27-36] 20-47 0.96
Pocr, cMm / Height, cm 163 [160-167] 145-189 165 [160-169] 148-187 <0.001*
Bec, xr / Weight, kg 67 [62-75] 40-132 68 [63-75] 40-120 0.09
UMT, kr/m? / BMI, kg/m? 25 [23-28] 16-50 25 [23-28] 15-44 0.62
Cpok GepeMeHHOCTH,
HeJenb / 34 [31-36] 22-36 39 [36-40] 37-41 <0.001*
Gestational age, weeks

AHanm3 pacripeziesieHus Bo3pacTa MaTepei B TPyIIax MIpex-
JICBPEMEHHBIX U CPOYHBIX POJIOB MOKA3all, YTO MX BO3PACTHBIE
MIPO(MITN MPaKTHYECKH COBIA/IAIOT, @ MEIUAHHBIH BO3pPAcT B
obenx Tpymmax coctaBmi 32 roxa. IIpoBepka BIHMSHHS BO3-
pacrta marepeit (zo 25 wnm crapure 35 jer) Ha puck IIP He
BBISIBIJIA CTAaTHCTHYECKH 3HAYUMBIX pasnuauid (p> 0.05), uto
YKa3bIBa€T Ha OTCYTCTBHE NPSMOIl CBSI3M BO3pacTa MaTepH C
BeposATHOCTHIO [1P, mpeamonaras BiusiHue Apyrux GakTopoB.

AHanmi3 aHTPONOMETPUYECKUX JAaHHBIX manueHtok c [1P
B CPaBHEHMH C TAIEHTKAMH, POAUBIINMHM B CPOK, IOKa3all,
YTO JKEHIIMHBI C MEHBIIMM POCTOM HMEIOT Oojiee BBICOKHMH
puck ITP (p <0.001), uto MokeT OBITH CBSI3aHO C aHATOMHYE-
CKUMH U (PU3HOTIOTHYECKAMHI 0COOEHHOCTIMH (pa3Mep Taza,
KpoBocHaOkeHHe 1toaa). OqHako Macca Teja U MHIEKC Mac-

cel Tena (UMT) He mpomeMOHCTPHUPOBANIH CTATHCTHYECKU
3HaunMoi cBs3u ¢ IIP (p > 0.05), uto yka3sIBaeT Ha TO, UTO
M30BITOYHBIN WM HEIOCTATOYHBIN BEC caM 1o cede He SBIIs-
eTCsl KITF0UYeBBIM (hakTopoM prcka. Bec manmenTtok ¢ [1P tak-
&Ke uMen oo pazmax — ot 40 kr o 132 k1, co cpeHuM
3HaueHueM 67 KT, IpH 3TOM B B€COBOH kaTteropuu ot 62 10 75
KT 3apErHCTPUPOBAHO HANOOIBIIIEE KOIMYECTBO MAIINEHTOK.

YV pOXEeHHI] cO CPOUHBIMU POJAMU CPEAHAA Macca Teja co-
craBmia 68 kr (ot 40 xr 10 120 KT), 9TO HE UMEET JOCTOBEP-
HBIX Pa3Inuuil ¢ rpynnoi poxxenun c I1P.

Tax, 3Ha4ueHHs] MHIEKCA MAcChl Tena y nanueHTok ¢ 11P ko-
nebamnch ot 16 1o 50 kr/M2, a cpeqHee €ro 3HaYeHHE CoCTa-
BHJIO 25 KI/M?2, 9TO SIBISIETCS BepXHeH rpanuiieit Hopmel. UMT
MAIMEHTOK CO CPOYHBIMH POIAMH COCTABHII TaKXKe 25 Kr/m>.
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IIpu cpaBHEHHH CpOKa OEPEMEHHOCTH, HAa KOTOPOM Haya-
JIUCH POJIBL, BRISIBIICHO CIICAYIOINICE: CPETHIIA CPOK HACTYILIC-
Hus [1P coctasun 34 mexenu (ot 22 o 36 Hemenb), CpeIHIHA

CPOK HACTYIIIEHUS] CPOUHBIX POAOB cOCTaBmiI 39 Henenb ( OT
37 no 41 venenn). Pactipesnenenue cpoka poJioB 10 rpynnam
MIPEJCTABICHO Ha PUCYHKE 1.
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Legend: Axis Y — Frequency, Axis X — Genstational age (weeks); Red — Preterm birth; Blue — Term birth

Pucynox 1 — Pacnpenenenne 6epeMeHHBIX 110 CpOKaM recTarui /
Figure 1 — Distribution of pregnant women by gestational age

Kax BugHO u3 pucynka 1, ocHoBHas mons [1P, HezaBucu-
MO OT XapakTepa MX HacTYIUICHUS, IPUXOINIACh HA MO3]-
Hue [1P B cpokax 6epemeHHOCTH OT 34 Henenb 10 36 Heenb
+ 6 mHel, koTopbie coctaBuian 60% ot obmiero yucna I1P. B
rpyIIe CPOYHBIX POAOB OOJBIIMHCTBO ponoB (37%) mpou-
3011710 B cpoke 39 Hememb, YTO COOTBETCTBYET (hU3UOIOTH-
4yecKoit HopMe Jist OonbIIMHCTBA OepeMeHHocTeil. B 29,6%
cilydaeB poAsl npousounin B cpoke 40 Henenb u Oonee. B

cpoke 38 Hemenb MPOM3OLIIN POIBl Y KaXI0i 4eTBepTOn
nanueHTku (25,2%), B cpoke 37 Henenb poxbl HACTYIIHIN
y 41 manmentku (8,2%). Ilaputer ponoB B MCCiemyeMbIX
rpymnmnax Takke He MMel JOCTOBEPHBIX pasinuuid. B rpym-
nie [TP manueHTkn ObUTM MOBTOPHOPOASIIMMHU, TO €CTh UM
MIPEACTOAIN TPEThH POABL. B rpymme cpodHBIX pomoB ma-
PHUTET POJOB COCTAaBUI 2, TO €CTh MAIMEHTAM IPEICTOSIN
BTOPBIE POABIL.

Tabmura 2 — @akTOpHI pHUCKA, aCCOIMUPOBAHHBIE C pexaeBpeMeHHbIMEU poxamu (I1P)

CpouHnble poabl
Oc105kHeHns GepeMeHHOCTH TIP (n=1000) b (n=50(B i 3nauenme | p, 950, bt |
Abc. % Abe. % P
I1P B anamHe3e 237 23,7 24 4.8 <0,001* | 1,47;1,39-1,56*
Bpennpie mpuBbIYKH 9 0,9 3 0,6 0,76 1,12; 0,81-1,56
Wnudexmmnm, nepenaBaeMple MOJIOBBIM ITyTEM 63 6,3 23 4.6 0,18 1,11; 0,97-1,26
l'unotupeos 121 12,1 51 10,2 0,28 1,06; 0,83-1,17
Koarynonaruun 47 4.7 20 4,0 0,54 1,05; 0,90-1,25
H30ceHcHOMIU3aIst Mo pe3yc Gpaxropy 54 5,4 29 5,8 0,75 0,97; 0,83-1,15
VcTMuKo-TiepBUKaIbHAS HEIOCTaTOYHOCTD 98 9,8 6 1,2 <0,001* | 1,45;1,37-1,56*
MHoroBoaue 162 16,2 10 2,0 <0,001* | 1,49; 1,42-1,58*
ManoBoaue 75 7,5 7 1,4 <0,001* | 1,40; 1,30-1,51*
AHOMaIIMY pa3BUTHS TMOJIOBEIX OPTaHOB 38 3,8 2 0,4 <0,001* | 1,45;1,33-1,56%*
Anemust 486 48,6 193 38,6 <0,001* | 1,15; 1,06-1,23*
l'unepreH3uBHBIE COCTOSHUS 317 31,7 63 12,6 <0,001* | 1,37;1,28-1,47*
Baxepuypus 72 72 0 0 | <0001+ | fEROmONe
3aziepKka BHYTPUYTPOOHOTO Pa3BUTHS TUIONA 86 8,6 9 1,8 <0,001* | 1,39; 1,30-1,49*
MpHuorormioane 132 13,2 7 1,4 <0,001* | 1,49; 1,40-1,59*
OKCTpaKopHOpaTbHOE OIIONOTBOPEHHE 75 7,5 25 5,0 0,07 1,14;1,01-1,28*

Tpumeuanue: * — pa3Iuuus MoKa3arenel cTaTucTHIecky 3HaunMEI (p<0,05). [Ipn MUHUMaNEHOM ITpenoaraeMoM KoiardecTse <10 mpume-
HSUIH TOYHBIA KpuTepuil @uiiepa, npu koaudectse >10 npumensnu kputepuii [Tupcona.
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PTB (n=1000) Term birth

Pregnancy complications (n=500) p-value OR, 95% CI

Abs. % Abs. %
History of PTB 237 23.7 24 4.8 <0.001* | 1.47,1.39-1.56*
Bad habits 9 0.9 3 0.6 0.76 1.12, 0.81-1.56
Sexually transmitted infections 63 6.3 23 4.6 0.18 1.11,0.97-1.26
Hypothyroidism 121 12.1 51 10.2 0.28 1.06, 0.83-1.17
Coagulopathies 47 4.7 20 4.0 0.54 1.05, 0.90-1.25
Isosensitization by Rh factor 54 54 29 5.8 0.75 0.97,0.83-1.15
Cervical weakness 98 9.8 6 1,2 <0.001* | 1.45,1.37-1.56*
Polyhydramnios 162 16.2 10 2.0 <0.001* [ 1.49,1.42-1.58%*
Oligohydramnios 75 7.5 7 1.4 <0.001* | 1.40,1.30-1.51%*
Anomalies in the development 38 3.8 2 0.4 <0.001* | 1.45,1.33-1.56*
of the genital organs
Anemia 486 48.6 193 38.6 <0.001* [ 1.15,1.06-1.23*
Hypertensive conditions 317 31.7 63 12.6 <0.001* | 1.37,1.28-1.47*
Bacteriuria 7 72 0 0 | <0001+ | [mpossible
Intrauterine growth retardation 86 8.6 1.8 <0.001* | 1.39,1.30-1.49*
Multiple pregnancy 132 13.2 7 1.4 <0.001* [ 1.49,1.40-1.59*%
In vitro fertilization 75 7.5 25 5.0 0.07 1.14,1.01-1.28*

Note: * — indicator differences are statistically significant (p<<0.05). Fisher's exact test was used for a minimum expected

number <10, Pearson's test was used for a number >10.

B tabmuue 2 mpencrasieHbl IpennoiaraeMbie (GakTopbl
pucka I1P B obenx rpynnax u yka3zaH pacCUUTaHHBIH OTHO-
CUTEJBHBIM PUCK Ul KaXIOTO MpeIonaraeMoro (Gaxropa.
Anann3 nokasai, yto Haanaue IIP B aHamMHe3e ¢ BBICOKOH
CTETIEHBIO IOCTOBEPHOCTH YaIlle 3apETUCTPUPOBAHO B TPYII-
nie TIP (23,7%) 1o cpaBHEHHIO C TPYNIION CPOYHBIX PONOB
(4,8%). Paznuunii Mexay HaJMuUEeM BPEIHBIX MPHUBBIYEK
(axTHBHOE KypeHHE) B IpyIIax UCCIeI0BaHHs HE BBIIBICHO
(0,9% u 0,6%, coorBeTcTBeHHO). Takke He OBLITO JOCTOBEP-
HBIX PAa3IU4Mil B HATMYUH IEPUHATATBHO 3HAYNMON HH(EK-
nuu (MHQEKINH, IepeaaroInecs MoJI0OBbIM myTeM) — 6,3%
npu I1P u 4,6% npu CP. Tunotupeos takxe ¢ OAMHAKOBOU
4acTOTOM BcTpedancs B obeux rpymmax (12,1% wu 10,2%,
cooTBeTcTBeHHO). Koarynonatuu (4,7% u 4,0% B rpynmax
HCCIICIOBAHMS) W H30CCHCHOMIH3AIUA 10 pe3yc-(hakro-
py (5,4% u 5,8%) ¢ ogMHAKOBOW 4acTOTON BCTPEYANINCH B
00enx rpymnmnax ¥ He HMENH JOCTOBEPHBIX Pa3Iniui B 4a-
CTOTE. YKOpOUEHHE MIEMKH MAaTKU M HUCTMHUKO-I[EPBHKAIb-
Has HenocTarouHocTh (MIIH) 3apeructpuposana B rpyrmre
ITP B 8 pa3 game, yem npu cpodHbIx poaax (9,8% u 1,2%,
COOTBETCTBEHHO). IlaToiorus OKOJOMJIOAHBIX BOJA TaKXkKe
NMEET AOCTOBEPHBIC PA3iMUUs y POXKEHHUI] C MPEXIEBpe-
MEHHBIMH W CPOYHBIMH pojaMH. Tak, MHOTOBOIWE BBISB-
neHo y 16,2% Gepemennsix ¢ [IP u 2,0% y OepemeHHBIX
CO CPOYHBIMH poAamu; manioBonue — B 7,5% ciyuasax [IP u
1,4% cnydaeB pojopa3penieHus B CpoK. AHOMAJIUM Pa3BU-
THSI TIOJIOBBIX OPTaHOB JOCTOBEPHO Yallle OCIIOXKHAIH Teue-
Hue OepeMEeHHOCTH U CPpOKHU popopaspentenus npu [1P — 38
cirydaeB (3,8%) mpoTuB 2 cirydaeB MpH pOAOPA3PEIICHUH
B soHoIIeHHOM cpoke (0,4%). AHeMHUs OCIOXHWIA Tede-
HUEe OepeMeHHOCTH Oojiee YeM Y TOJIOBHHBI OEpEeMEHHBIX
co cpouHbiMH poaamu (52,2%), 9TO TOCTOBEPHO HaIle Mo
CpaBHEHHIO ¢ OepeMeHHBIMH co crioHTaHHBIME [P (45,7%).
l'umepTeH3uBHBIE paccTpoiicTBa pu OEpeMEHHOCTH (Xpo-
HUYECKas W TECTAIlOHHAs apTepHajbHas THIEPTEH3US,
MIPEIKIIAMIICHS JIETKOM W TSDKEJIOH CTETeHH) 3aperucTpu-
poBana Oonee ueM y Tpetu manueHTok ¢ I1P (31,7%), uro

C BBICOKOW IOCTOBEPHOCTHIO Hallle, YeM y MAIHECHTOK CO
cpounsiMu poxamu (12,6%). TlomydeHHbIe TaHHBIE BIIOJI-
HE JIOTMYHBI U OOBSICHUMBI — THIIEPTEH3UBHBIC HAPYIICHHS
BO BpeMs OEpEeMEHHOCTH 3a4acTylO0 SBISIOTCS YIPOXKaIo-
IIMMHU JUISL J)KU3HU COCTOSIHUSIMH (TIPEIKIIAMIICHS TSDKENOH
CTETIEHH, SKIAMIICUS, KPHU30BOE TEUEHHE apTepHaIbHOM
THIIEPTEH3UH, HapyIICHNsT MO3TOBOTO KPOBOOOpAIICHHS) U
TpeOyIOT JOCPOYHOTO PONOPA3pEUICHUsI B COOTBETCTBUHU C
HanuoHanpHBIME NPOTOKONAMH JAWArHOCTHKH W JICYECHUSI.
Hanuune 6ecCUMITOMHON OaKTEpUYypUU TAKXKE JOCTOBEP-
HO yarie Bcrpedanacs B rpymme [P (7,2%), B To Bpemst kak
B rpyrnme CP oHa He OplTa 3aperucTpupoBaHa HH B OJHOM
ciaydae. 3amepkka BHyTpuyTpoOHOTO pocta 1wiona (3BYP)
TaKk)Xe B BBICOKOH CTENEHBIO JIOCTOBEPHOCTH OTMEYEHA B
rpynme poxenur ¢ I1P (8,6%), nmpu 3Tom B rpymme y po-
XKEHMII O CpouHbIMU poramu 3BYP Brigsnen mums B 1,8%
ciay4yaeB. MHoromiogHasi 6epeMeHHOCTh BbIsBIEHa y 132
narueHTokK ¢ I1P (13,2%) u Tonpko y 7 HalleHTOK CO CPOU-
HeIMHU popamiu (1,4%). BepemeHHOCTB, HaCTynHBIIAs B pe-
3yJbTaTe 3KCTpaxkopnopaisHoro omnogoTBopeHus (OKO),
HE MMeJa JOCTOBEPHBIX Pa3In4Mii B UCXONE MEXAY IpyI-
IaMU ¢ IPEXIEBPEMEHHBIMU U CPOYHBIMU popamu (7,5% u
5,0%, cooTBeTCTBEeHHO), ogHako coueTtanne DKO u MHOTO-
IUIOAHON OepeMEeHHOCTH OBLIO JTOCTOBEPHO BHIIIE B TPYII-
e manueHToK ¢ [IP. DTo MokeT OBITE OOYCIIOBICHO TEM,
yTo cama nponenypa KO ne nossimaer puck I1P, oqHako
IIPY COYeTaHNH MHOTOIUTOAHOM OepemenHocTH U DKO sTOT
PHCK MOBBIIIAETCS U CTAHOBUTCS 3HAUUMBIM (DaKTOPOM.
Taxkum 06pa3oM, pe3ynbTaThl, MOTYUYCHHBIC B PaMKax U3y-
yeHus (pakropos pucka [1P, mokazamnu coriacoBaHuUe C 3aKITO-
YEHUSIMU OTE€UECTBEHHBIX M 3apYOE)KHBIX aBTOPOB — HAJIMUHUE
I1P B anamuese, UIIH, npumeHeHne BCIIOMOraTeIbHBIX pe-
nponayKTuBHBIX TexHomoruid (BPT) B coueranmum ¢ MHOTO-
IUIOJIHOM OepeMEHHOCThIO, 32a00JIeBaHHs CEPIECYHO-COCY/IU-
CTOM M MOYETIONIOBOM CHCTEMBI (aHEeMUsi, THIIEPTCH3UBHBIC
COCTOSIHHSI, OaKTepHypHsl), AaTOJIOTHSI OKOJIOIIOMHBIX BOI U
3ajiep’KKa pasBUTHUS IIJI0/IA, MHOTOIUIONHAS OEpEeMEHHOCTH,
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QHOMAJTUU Pa3BUTHS TOJOBBIX OPTaHOB - JOCTOBEPHO acCo-
UMUpoBaHbl ¢ HacTyruieHueM [1P u poxkieHneM MalioBeCHBIX
eTeN.

B CBs3H C TEM, UTO B XOJ€ UCCIICAOBAHUS 6I)IJ'[I/I BBISIBJICHBI
3HAYUMBIC PETPECCUOHHBIC KOY(DOUIUCHTHI TS YKa3aHHBIX
taxropoB (I[IP B amamuese, Hammune WIIH, mHOTOBOmIWE,
MaJjoBO/IME, aHOMAJIUY Pa3BUTHsI MOJOBBIX OPraHOB, MHOTO-
TIoMHAs OEPEMEHHOCTh B COUCTaHUU ¢ puMeHeHueM BPT,
3BYP mnopa, Hamm4une TakoW IKCTPAreHUTAIBHOM IaToIo-
', Kak FI/Il'IepTeHSI/IBHI)Ie COCTOSAAHHsA, AHCMHU, 6aKTepI/I-
ypusi), ObLI CHIENaH BHIBOX O TOM, YTO OHU UMEIH MPAMYIO
CBA3b C BEPOATHOCTHIO HacTyIuieHus [1P.

Jna noarBepkaeHus GakTopoB prucka BO3HUKHOBeHUs [1P
Y TIOBBINICHUS! MH()OPMATHBHOCTH JAHHBIX, HAMH PEIICHO
TIPOBECTH MHOTO(AKTOPHBIA JIOTUCTUYECKHHA pPErpecCHoOH-
HBIH aHAJIN3. DTOT aHAJIN3 MO3BOJISET YUUTHIBATh HECKOIBKO
(haKTOpPOB OTHOBPEMEHHO, TOKA3bIBAET UCTUHHYO CBSI3b MEXK-
Jly BO3JIEHCTBHEM H UCXOIOM, HCKIII0Uasi BIMSHHE IIOCTOPOH-
HUX (akTopoB. JlorucTuyeckas perpeccusi ¢ BBICOKOH TOY-
HOCTBIO KOPPEKTHPYET BIUSHUEC HECKOJIBKUX INEPEMCHHBIX,
MOBBIIIAsA TOCTOBEPHOCTh PE3YNBTATOB. XAPAKTEPUCTUKU H
OTHOILIEHHMSI IIAHCOB KXKAOTO M3 (PaKTOpOB, BKIIIOUYEHHBIX B
PErpecCHOHHYI0 MOJIENb, NPEACTaBICHEl B Tabnuue 3 U Ha
pHUcyHKe 2.

Tabnuma 3 — MHorohakTopHas JJOTUCTHYECKAsT PErpecCHs MPEANKTOPOB MpexaeBpeMeHHbIX poaoB (ITP)

IpexuxTopsI HeckoppexTupoBantoe CKOppeKTUPOBAHHOE OTHOIIIEHUE
oTtHoweHue wancos (HOILLD) mancos (OL)
HOIII; 95% CI 3HaueHue p coul; 95% CI 3HaveHue p
IIP B aHaMHe3e 6,16; 2,99-9,52 <0,001* 6,08; 3,85-9,62 <0,001*
Bpennsie npuBbIYKH 1,50; 0,41-5,58 0,76 1,11; 0,25-4,93 0,89
Wudexnun, nepenaBacMble TOIOBBIM Ty TEM 1,39; 0,85-2,28 0,18 1,33; 0,76-2,34 0,31
HcTMHKO-TIepBUKATbHAS HEOCTATOYHOCTD 8,94; 3,89-20,5 <0,001%* 6,15;2,58-14,6 <0,001%*
AHeMus 1,50; 1,21-1,87 <0,001* 1,37; 1,06-1,75 0,01%*
T'unotupeos 1,21; 0,86-1,71 0,28 1,09; 0,73-1,63 0,68
I'mnepTeH3uBHBIE COCTOSTHUS 3,22;2,39-4,33 <0,001%* 3,07;2,23-4,24 <0,001*
Baxrepuypus 1,77; 1,07-2,91 0,02%* 1,53; 0,86-2,70 0,14
AHOMAaITUH MaTKH 9,84; 2,36-40,9 <0,001* 5,93; 1,29-27,3 0,02%*
Koarynonaruu 1,18; 0,69-2,02 0,54 0,53; 0,27-1,05 0,07
MHuorormnoaue 10,7; 4,97-23,1 <0,001* 8,37; 3,77-18,6 <0,001*
MHoroBoawe 9,47; 4,95-18,1 <0,001* 11,0; 5,66-22,6 <0,001*
Manosonue 5,71;2,61-12,5 <0,001* 4.32;1,84-10,1 0,001*
DKCTpaKkopHopaTbHOE OIIOJOTBOPEHUE 1,54; 0,97-2,45 0,07 0,94; 0,53-1,65 0,83
H3oceHcuOumm3arus 0,93; 0,58-1,47 0,75 0,82;0,47-1,42 0,48
3anepkka BHyTPUYTPOOHOTO Pa3BUTHS TLIOA 5,13;2,56-10,3 <0,001%* 3,71;1,76-7,83 0,001*

Ilpumeuanue: * — BIUSIHUE TPEIUKTOpPA CTATUCTHUECKH 3HaYUMO (p<0,05).

Table 3 — Multivariate logistic regression of preterm birth (PTB) predictors

Predictors Unadjusted odds ratio (UOR) Adjusted odds ratio (AOR)

UOR. 95% CI p-value AOR. 95% CI p-value

History of PTB 6.16;2.99-9.52 <0.001* 6.08; 3.85-9.62 <0.001*
Bad habits 1.50; 0.41-5.58 0.76 1.11; 0.25-4.93 0.89
Sexually transmitted infections 1.39; 0.85-2.28 0.18 1.33; 0.76-2.34 0.31

Cervical weakness 8.94; 3.89-20.5 <0.001* 6.15;2.58-14.6 <0.001*
Anemia 1.50; 1.21-1.87 <0.001* 1.37;1.06-1.75 0.01*
Hypothyroidism 1.21;0.86-1.71 0.28 1.09; 0.73-1.63 0.68

Hypertensive conditions 3.22;2.39-4.33 <0.001* 3.07;2.23-4.24 <0.001*
Bacteriuria 1.77; 1.07-2.91 0.02* 1.53; 0.86-2.70 0.14
Uterine anomalies 9.84; 2.36-40.9 <0.001* 5.93;1.29-27.3 0.02*
Coagulopathies 1.18; 0.69-2.02 0.54 0.53;0.27-1.05 0.07

Multiple pregnancy 10.7;4.97-23.1 <0.001* 8.37;3.77-18.6 <0.001*

Polyhydramnios 9.47;4.95-18.1 <0.001* 11.0; 5.66-22.6 <0.001*

Oligohydramnios 5.71;2.61-12.5 <0.001* 4.32; 1.84-10.1 0.001%*
DKCTpaKkopHopasbHOE OIIOJOTBOPECHUE 1.54; 0.97-2.45 0.07 0.94; 0.53-1.65 0.83
In vitro fertilization 0.93; 0.58-1.47 0.75 0.82;0.47-1.42 0.48

Intrauterine growth retardation 5.13;2.56-10.3 <0.001* 3.71;1.76-7.83 0.001*

Note: * — the influence of the predictor is statistically significant (p<0.05).
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Legend (top down): U3ocencubunuzayus — Isosensitization; KO — In vitro fertilization; Koazynonamuu — Coagulopathies; I unomupeo3
— Hypothyroidism,; Bpeonvie npusviuxu — Bad habits; UIIII — ungexyuu, nepedasaemvie nonosvim nymém, bakmepuypus — Bacteriuria;
Anemus — Anemia; I'unepmensugnuie cocmosmus — Hypertensive conditions; 3BYP — 3adepoicka euympuympoonoeo pazeumus niood;
Manosooue — Oligohydramnios; Anomanuu mamxu — Uterine anomalies; IIP ¢ anamnese — History of preterm birth; UL{H — Cervical
weakness, Mnozonnooue — Multiple pregnancy; Mnoeosooue — Polyhydramnios; OLL — Odds ratio; 95% U — 95% confidence interval

Pucynok 2 — OneHk# OTHOIICHHUS MAHCOB ¢ 95% JIW 11 M3y4aeMbIx MPEIUKTOPOB MPESKICBPEMEHHBIX POIOB /
Figure 2 — Estimation of the odds ratio with 95% CI for the studied predictors of premature births

Taxum 0O6pa3oM, UCXOS U3 3HAUEHUH PErpecCHOHHBIX KO-
3¢ $UIMEHTOB, MHOTOBOJINE, MHOTOIUIONHAS OCpEeMEHHOCTbD,
UIH, TIP B anamHe3e, aHOMaJIUX MaTK, THUIIEPTEH3UBHBIC
cocTosiHus, aHemusi, 3BYP, a Taxke mManoBoaue uMenu nps-
MYIO CBsI3b C BeposTHOCTEIO [1P. OcTanpHbIe (hakTOphI OKa3a-
JINCh HE3HAYMMBIMH.

O6cyxaenne: Pe3ynbraTel HalIero MCCieI0BaHUS MOI-
TBEPAWIN 3HAYMMOCTE psiia ()aKTOPOB PUCKA B Pa3BUTHH
IIP. B yactHOCTH, HauboJiee 3HAYUMBIMU TMPEAUKTOPAMH
OKa3aJiCh MHOTOBOJAME, MHOTOIUIONHAs OEpPEeMEHHOCTS,
NIIH, nanuuue [P B anaMHe3e, aHOMaluu MAaTKH, TUIEp-
TEH3UBHBIE COCTOSIHUSA, aHeMuUs, 3ajiepkka 3BYP u manoBo-
nue. DTU JaHHBIE COTJIACYIOTCS C pe3ylbTaTaMu MPeabIIy-
IUX HCCIIeIOBaHUM, NMPOBENIEHHBIX Kak B KazaxcraHe, Tak
1 32 pyOeKoM.

1. Axywepckue gakmopwvl u npexcoespementvie poobl.
Pe3ynpTaTel HalIero UCCIIEAOBAaHUS TIOKA3EIBAIOT, YTO MHOTO-
Bomue (OL = 11,0, p < 0,001) siBsieTcsT OMHUM M3 CaMbIX
3HaYUMBIX (akTopoB pricka [IP. DTi maHHBIE MOATBEpKIA-
FOTCS MCCIICIOBAHUSIMU, B KOTOPBIX OBLIO ITOKa3aHO, YTO MHO-
roBojue yBenuuuBaeT puck [1P u3-3a nepepactskeHus: Mat-
KU Y TIOBBIIICHUS BEPOSITHOCTH MIPEKIEBPEMEHHOTO pa3pbiBa
TI0AHBIX 06onouek [9,10].

Kpome Toro, B HallleM HCCIIeA0BAaHUK OBLTO BBISIBICHO, YTO
muoromnoaue (OI = 8,37, p < 0,001) 3HaUNTENHHO TIOBBI-
maeT BeposTHOCTh [IP. OCHOBHBIE MEeXaHW3MBbI BKJIIOYAIOT
repepacTshKeHHe MaTKH, MOBBIIIEHHBIN PHUCK IIAIleHTapHON
HEIOCTAaTOYHOCTH W TMPEXIEBPEMEHHOTO pa3phiBa IUIOJHBIX
oboiouek [11].

2. Ponv ucmmuko-yepeuKkaibHol HeOOCmMamoyHOCmu U
anomanuit mamxu. Hamrane MIH (OLI = 6,15, p < 0,001) B
HAIIIEM HCCIICIOBAHHY SIBIISICTCS OJTHAM U3 KITFOYEBBIX (PaKTO-
poB pucka [IP. 1o cornacyercs ¢ pe3yibTaraMu UCCe10Ba-

uuit S.V. Barinov et al. [12] u R. Sinkey et al. [13], tne UITH
IIPU3HAHA OJIHUM U3 IVIaBHBIX IpeauxTopos I1P.

3. Oxcmpacenumanvhvle 3a601€6aHUsL U NPENCOEBPEMEH-
Hble poovl. Halu NaHHbIE MOKAa3bIBAIOT, YTO T'MIIEPTCH3UB-
Hble coctossaus (OI = 3,07, p < 0,001) 3HaYUTETHHO MTOBBI-
mrarot puck I1P [14].

4. @akmopul, He NPOOEMOHCMPUPOBABULUE SHAYUMOZO /U~
sanus. VIHTEpeCcHO, 4TO Takume (aKTOphl, KaK BPETHBIE MPH-
BBIUKH, MH(EKIMOHHBIE 3a0oneBaHus, runoTupeos u KO
HE TOKAa3aJId CTAaTUCTHYCCKU 3HAYMMOTO BIUSHUS Ha PUCK
ITP B nameii BeIOOpKe (p > 0,05). OnHAaKoO B UCCIENOBaHUH
S.J. Stock u np. akTHBHOE KypeHHE OBUIO CBS3aHO C yBeIHUe-
HueM pucka [1P. BoaMoxxHO, pa3nuune HalMX AaHHBIX CBS-
3aHO C OCOOEHHOCTSIMHM BBIOOPKM M YPOBHEM IOTPEOICHUS
HUKOTHHA CpeM JkeHIIMH KazaxcraHa, a Takke COKPBITHEM
JIaHHBIX OepeMeHHbIMU [15].

Takum 006pazom, HaIlle WCCIIEAOBAHHUE TIOATBEPKAALT, YTO
OCHOBHBIMU TIpeauKTopamu 1P SBIsroTCS MHOTOBOHE, MHO-
rorutonue, LH, runepTeH3uBHBIE COCTOSHUS U aHEMHUSL. DTH
PE3YNBTATHI COTTIACYIOTCA C JaHHBIMH MHUPOBOMH JIUTEPATYPEI,
YTO TOAYEPKHUBAET HEOOXOAMMOCTh paHHEH NHATHOCTHKHU U
aKTUBHOTO BEIICHHUS OCPEMCHHBIX JKCHIIWH C 3TUMH (PAaKTO-
pamu prcka.

Jnst nanpHeMInX ucciaenoBaHUN pEeKOMEHIYeTCsl poBe-
cTH OoJiee AeTaNIbHBIM aHaJIU3 B3aUMOCBS3H (DAaKTOPOB pHCKa
C YYE€TOM TI'€HCTUYCCKUX, SMUICHECTUYCCKUX U COUHAJIbHBIX
JACTCPMUHAHT. Taxoxe TMEPCHCKTUBHLIM HAMPaBJICHUEM SIB-
JsieTcsl pa3paboTka MepCOHANN3UPOBAHHBIX MPOQUIaKTHYe-
CKHX NIPOTpaMM, HalpaBlIeHHBIX Ha CHIDKeHHE 4acToThl [1P
[16,17].

3akiiouenue: [IpoBeeHHBIN PETPOCTIEKTUBHBIA aHAIHM3
1000 ucropwmii 1P B cpoku recranuu ot 22 mo 36 Hemenp+
6 mHeW MUKTyeT HeoOXOAWMOCTH MAbHEHIIEro KOMIDIEKC-
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HOTO H3Yy4YCHU (bCTO-l'[J'IaI_IeHTapHOFO KOMILJIEKCA, IMPUYNH-
HO-CJIJICTBEHHBIX B3aWMOCBSI3€H MEXIy Marepbio M peOeH-
KOM IIpH CIOHTaHHBIX 1P ¥ BO3MOXHOCTH MakCHMMaabHOTO
MIPOJIOHTUPOBAHUS OEPEMEHHOCTH 10 CPOKOB POKICHHS KH3-
HECIOCOOHOT 0 IIIo/Ia.

Kpome Toro, He0O6X0ANMO MPOIOIIKATh U YKPETUISATh PEry-
nuposanue BPT (mepenoc omHOro smMOpHoHa), a TakKe Io-
OLIPATh U MOJAEPKUBATh MCCIEAOBaHMS AT NOHUMAHUS U
MIPEIOTBPALICHUS BHYTPUYTPOOHBIX puynH [1P.

C TOYKH 3peHHs 0OIIECTBEHHOTO 3PaBOOXPAHEHHSI, HAIIIN
pe3ynbTaThl MOAYEPKUBAIOT HEOOXOMMMOCTD LIEJIEBBIX IPO-
(hmIaKTHIECKNX MPOrpaMM, HAIllPaBJICHHBIX HA CBOEBPEMEH-

HO€ BBISBJICHHE Tpymnn BeIcokoro pucka IIP, mms mombopa
HanOosiee ONTHMAIBHBIX METOAOB KOPPEKIIMHU, YTO B KOHEU-
HOM HTOTEe MOKeT CHU3UTH 1P 1 HeoHaTanmpHYIO 3a00IIeBae-
MOCTb 1 yIYUIIUTh NIEPUHATAJIBHBIC UCXOABbI.
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Butamun D u npuBbIYHOE HeBbIHAIIUBAHUE OePEeMEHHOCTH:
HCCJIeI0BaAHME CIYYal-KOHTPOJIb

A. Amanxconkwpizot’, C.C. Canapoaes’, A.b. Typeuwiesa’,
A.A. Illlanzapaesa’

'HAO «3anaono-Kazaxcmanckuii meouyunckuii ynusepcumem umenu Mapama Ocnanosay,
Axmobe, Pecnyoauxa Kazaxcman,
Meouyunckuti yenmp «Ano-Kamuy, Acmana, Pecnybnuxa Kazaxcman;
3TOO «Meouyunckutl yenmp Anusy, Axkmobe, Pecnybnuxa Kazaxcman

AHHOTALUA

AKTyaJbHOCTB: BaxxHyI0 pOJb B penpogyKTHBHOM 310POBbE KEHIIUHBI HTpaeT BuTaMuH D. Ero HenocTaTtok MoxeT ObITh OTHUM H3 (ak-
TOPOB, NPUBOIAIINX K MIPUBBIYHOMY HEBBIHAIIMBAaHMIO OepeMeHHOCTH. Butamua D — 3T0 He mpocTo BUTaMUH, a CKOpee TOPMOH, KOTOPBIH
UrpaeT KIIFYEBYIO POJIb BO MHOTHX IIpolieccax opranusMa. IloMuMo TpaJuinOHHO U3BECTHOM PO B YKPEIJICHUU KOCTHOM TKaHU, BUTAMUH
D akTHBHO y4acTByeT B CaMbIX Pa3JIMYHBIX NIPOLECCAX OPraHu3Ma: OT pabOTHl HEPBHOM CHCTEMBI 0 MOAJCPKAHUS HMMYHHUTETA U PETIpo-
IYKTUBHOH (DyHKIIUH.

Ileas nccaenoBanusi — OLEHUTh YPOBEHb BUTaMHHA D y >KEHIMH ¢ IPUBEIYHBIM HEBBIHAIIIMBAaHUEM OEPEMEHHOCTH B CPAaBHEHHH CO 3710-
POBBIMH KEHIIMHAMU IS BBISBICHUS BO3MOXKHBIX NMAaTO(U3HOIOTUYECKUX B3aUMOCBSA3EH M ONPEAENCHUS €TO POIU B PEMPOLYKTHBHOM
37I0pOBBE.

Mertoasi: B nccinenoBannu npunsin ygactae 130 >KeHIIUH, KOTOpbIe ObIIN pa3/ieNieHsl Ha JBe Tpynmsl. B rpymmy cirydas Bomum 65 xeH-
IIMH, UIMEBLINX B aHAMHE3e J1Ba U 60Jiee CaMONPOM3BOIBHBIX BHIKHIBIIIEH HITH HEPA3BUBAIOILYIOCS OEPEMEHHOCTD 10 22 HEENb; KOHTPOIIb-
HYIO TPYIITy COCTaBHIM 65 >KEHIIVH C ABYMsI ¥ OoJiee HOpMaIbHBIMU POJIaMU B aHAMHE3€.

PesyabTarsl: Hamm rccnenoBanns yCTaHOBIIIM HealeKBaTHBIN ypoBeHb BUTaMiHa D B 00enx rpymmax. [Ipu 3ToM, y KEHIIUH C PUCKOM
BBIKM/IBIIIA YPOBEHb BUTaMKHa D ObIT HIKe pe)epeHCHOT0 3HAYE€HHsI, HO BCE JKe BBIILIE, YeM Y XKEHIMH 0e3 BHIKHMBIIIA, Y KOTOPBIX HaOII0-
Jancs feuutT ButaMuaa D.

3akJ0ueHue: Pe3ynbraTel Hccie10BaHUS MOKA3alIH, YTO HU3KHUI ypOBEHb BUTAMHUHA D MOXET MOBBIIIATH PHCK CIIOHTAaHHOTO abopTa Kak y
JKEHIIMH C TIPUBBIYHBIM HEBBIHAIINBAHHEM OEPEMEHHOCTH, TaK M Y 370POBBIX JKCHIIHUH.

KiroueBble clI0Ba: npugbiutoe HegblHawusanue 6epemMeHHoCmu, camonpousgoibiblil abopm, sumamun D, diceHuunbl penpooykmugHo2o
6o3pacma.

Jas uutupoBanus: AMamxoikbsi3el A., Camap6aes C.C., Typemesa A.b. u ap. Buramun D u npuBbIdHOE HEBBIHAIIMBAaHUE OEpEMEHHO-
CTH: UCCIICIOBAHKE CITy4ali-KOHTPOIIb. Penpodykmusnas meouyuna (Llenmpanvnas Asus). 2025;1:95-101.
https://doi.org/10.37800/RM.1.2025.454

Vitamin D and habitual miscarriage: A case-control study

A. Amanzholkyzy’, S.S. Saparbayev?, A. Turesheva’, A. Shangaraeva’

"West Kazakhstan Marat Ospanov Medical University, Aktobe, the Republic of Kazakhstan;
2Al-Zhami Medical Center, Astana, the Republic of Kazakhstan,
*Aliya Medical Center, Aktobe, the Republic of Kazakhstan

ABSTRACT

Relevance: Vitamin D plays an important role in a woman’s reproductive health, and its deficiency may be among the factors that lead to
habitual miscarriage. Vitamin D is not just a vitamin but rather a hormone that plays a key role in many body processes. In addition to the
traditionally known role in strengthening bone tissue, it is actively involved in a wide variety of body processes, from the functioning of the
nervous system to maintaining immunity and reproductive function.

The study aimed to assess the level of vitamin D in women with recurrent miscarriage in comparison with healthy women to identify
possible pathophysiological relationships and determine its role in reproductive health.

Methods: The study involved 130 women who were divided into two groups. The case group included 65 women with two or more
spontaneous miscarriages or a non-developing pregnancy before 22 weeks of gestational age, and the control group included 65 women with
a history of two or more normal births.

Results: This study revealed inadequate vitamin levels in both groups. Vitamin D levels were below the reference values in women at risk
of miscarriage but still higher than in women without miscarriage who were deficient in vitamin D.

Conclusion: The study results showed that low vitamin D levels can increase the risk of spontaneous abortion in both women with habitual
miscarriage and healthy women.

Keywords: habitual miscarriage, spontaneous abortion, Vitamin D, women of reproductive age.
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Buramun D koHe YHPEHIIIKTI )KYKTIJIIKTI KeTepe ajaMmay:
Keiic-0aKbliay 3eprreyi

A. Amanaconkpizot’, C.C. Canapoaes’, A.b. Typeuwiesa’,
A.A. llanzapaesa’

‘«Mapam Ocnanoe ameinoazel bamveic Kazaxkcman meouyuna ynusepcumemi» KEAK,
Axmebe, Kazaxcman Pecnyonukacsi;
‘Meouyunanvix opmanviewl «Anv-Kamuy, Acmana, Kasaxcman Pecnyonukacol;
IKUIC «Onus Meouyunanvix opmanviesly, Akmobe, Kazaxkcman Pecnybnukacei

AHJATIA

O3exTijiri: D BuTaMuHI olienaepAiH penpoayKTHBTI ACHCAY/BIFBIHIA MaHBI3IbI POJI aTKapaabl )KOHE OHBIH JKETICHEYIIiTiri yHPEeHIIKTI
JKYKTUTIKTI KeTepe ajMayFa oKeleTiH (akTopiapasH O0ipi 60iysl MyMKiH. D BuTamuHi - Oy xaii FaHa BATaMHH eMec, OpraHU3MHIH KeIlTe-
TeH MPOIIECTEPiH/IE HETI3T1 PeJl aTKapaThiH TOPMOH, CYHeK TiHiH HBIFalTya ACTYpIi Oenriii penaeH 0acka, HEpB KYHECiHIH KYMBICHIHAH
6acTan IMMYHHTET II€H PeNpOAyKTHBTI QDYHKIMIHBI KOJIJayFa IeiiH OpraHu3MHIH 9pTYpIIi IpoLecTepiHe OeJICeH Al KaThICabl.

3epTTey MaKcaThl — MYMKIH NaTO(QHU3NOIOTHSIIBIK, KaTbIHACTAp (bl aHBIKTAY )KOHE OHBIH YPIIaKThI OO0y JeHCAy/bIFBIHIAFb! POJTIH aHBIKTAY
YIIiH JIeHi cay ofengepMeH calbICThIpFaH/Ia KalTallaHaTBIH TYCIK TYcipreH oaiienaepneri D BuTaMuHIHIH AeHreiiH Oaranay OOmabl.
Marepuanaap MeH daicrepi: 3eprreyre 130 oiien KaTbIcThl, onap exi Tonka Oeminzai. XKaraaitnap ToObIHa ©37iriHEeH TYCIK )kacaTKaH HeMece
KYKTLUTIK Mep3iMi 22 anTajgaH acmaifTeiH 65 oiien, an 6akbliay TOOBIHA aypy TapuUXbIHAA 2 HEMECe OfIaH Ja KOl KAJIBINTEI GocaHFaH 65 oifern
Kipai.

Hormxkenepi: bizznin 3eprreyimis exi TonTta qa D BUTaMUHIHIH KeTKiNiKci3 aeHreiti 6ap exeHin kepcerTi. JKykTinik Kaymi Oap oiiennepaeri D
BHUTAaMUHIHIH JIeHTeHi aHBIKTaMaJIbIK MOHHEH TOMEH OOJFaHBIMEH, TYCIK TycipMereH, Oipak OyJ1 BUTaMUH JKETICIICHTIH alieniepre KaparaHaa
JKOFapbI OOJIIBL.

KopsbIThIHABI: 3epTTey HOTIIKEIepi KopceTkeHael, D BUTaMUHIHIH TOMEH AeHreii yHPEHIIKTI KYKTUTIKTI KoTepe aJMaiThiH slenepsae

e, JIeHi cay oifereplie e e3/IriHeH TYCIK TacTay KayIiH apTThIPYbl MYMKIH.

Tyitinai ceznep: yupenwixmi scykminikmi komepe aimay, o30icinen mycik macmay, D eumamuni, Penpodyxmuemi scacmagboi aiienoep.

BBenenue: [IpuBeiuHOC HEBBIHAIIMBAHUE OCPEMEHHOCTH
(ITHB) — 3T0 cocrostHME, TP KOTOPOM Y JKEHIIUHBI IIPO-
UCXOAAT Ba U Oojiee caMOIPOU3BOJIBHBIX abopTa 110 22-i
Henenu OepemenHoctu. [THB sBnsiercst ceppe3Hoit mpoOire-
MO# penpoxyKTUBHOTO 37I0POBBSI M MOXKET OKa3bIBaTh 3Ha-
YUTEIBHOE NICUXOJIOTHYECKOe BO3ACHCTBHUE HA KEHIIUHY U
eé cembro [1].

Pacnpoctpanennocts ITHB B Kazaxcrane B 2014-2019
rT. cocraBmwia 8,7%, ¢ TeHaeHIUEH K cHkeHuto Ha 20%.
Cpennsist yactora ITHB cocrasnsier 6,2 Ha 1000 sxeHuuH pe-
MIPOIXYKTUBHOTO Bo3pacTa [2].

Puck penmauBupyomIero caMonpou3BoIEHOTO abopTa Cy-
IICCTBEHHO YBEIIMYHBACTCS TIPU OTCYTCTBHUH JICUCHHS ITOCIIE
mepBoro 3mu3onaa. HecMoTpst Ha IpOBOAWMBIE HCCIICIOBAHNSA,
npu4rHbl ostoBuHBI citydaeB [THB TpeOyroT nansHelimiero
uzyuenus [3].

Ilepron mmanupoBaHusl 6€peMEHHOCTH TPEICTABIISET CO-
00l BaKHBIN JTall, TPEOYIONIUA BCECTOPOHHEH MOITOTOBKH
opranusMa. CyIiecTBEeHHYIO POJIb B ATOM IIPOILIECCe HIPAIOT
MUKPOHYTPHEHTHI, BKJIIOYasi BUTAMUHBI M MUHEPAJbI, KOTO-
phIe 00ECIICUNBAIOT ONITUMAJIBHBIC YCIOBUS IS (PYHKITHOHH-
pOBaHUS OpraHU3Ma U eT0 MOATOTOBKH K 3aYaTHIO U BRIHAIIIH-
BaHUIO oA [4].

CornacHo wuccnenoBanusM, y 50% OepeMeHHBIX C He-
BEIHAIIIBAHHEM OEpPEMEHHOCTH IHATHOCTHpyeTcs aedu-
LOUT BUTAaMHUHA D, 4TO UTpaeT KIIOYEBYIO POJIb B YCHEITHON
UMIUTAaHTAIUY, (OPMHUPOBAHHHM XOPUOHA W TPOJIOHTAIUU
6epemenHoctu. Cumraercs, uyTo B matoreHe3e [IHb 3naun-
TENBHYI0 POJb HIPAIOT UMMYHOJOTHYECKHE MEXaHU3MBL.
Buramun D o0mamaet BbIpaKEHHBIMH UMMYHOMOIYIHPYIO-
[IMMA CBOWCTBaMHU, KOTOPBIE MOTYT OKa3bIBaTh CYIICCTBCH-
HOE BJIHSHUE Ha TeUeHNE OEPEMEHHOCTH U €€ UCXOJ.

BaxHyio ponb B penponyKTUBHOM 310pOBbE KEHIUHBI
WTpaeT BUTAMHH D, 1 ero HeroCcTaTOK MOXKET OBITH OTHIM U3
(hakropos, npuBomsmux k [THB.

Buramun D — ctepouiHblii TOPMOH, OKa3bIBAIOIIUNA MHO-
TOTPaHHOE BIMSHUC HA (PH3HOJIOTHIECKHE MPOIECCH Opra-

HuszMa. [lomuMo Kimaccuueckoi poiu B peryssiliui KajbLue-
BO-(hochopHOro 0OMEHA U MUHEpAITU3alUU KOCTHOW TKaHU,
OH IMPUHUMAET Y4acTUE B MOAYISILUH MMMYHHOIO OTBETA,
(YHKIIMOHUPOBAHNM HEPBHOM CHCTEMBI W IOAJECP)KAHUU
PEIPOIYKTUBHOTO 3M0pOBbs [5, 6]. Hedurnur Butamuna D
MOKET CHOCOOCTBOBaTh Pa3BUTHIO AHJOKPHHHBIX Hapyllie-
HUH, IPUBOIAIMINX K JUCQYHKIMM PEIPOSYKTHBHON CHCTE-
MBI, BKJIIOYas YJUIMHEHHE MEHCTPYaIbHOTO IIUKJIA, aHOBYIIS-
U0 ¥ cHkeHune QeprunbHocTH [7]. Hammuue penentopos
ButamuHa D (VDR) B simyHMKax, IJIalieHTe ¥ SHIAOMETPHH
CBUJICTENBCTBYET O €T0 KJIF0YEBOM POSTM B MOYJISILIU PETIPO-
JYKTHBHBIX IPOIIECCOB, BKITFOUasl PETYISINIO (DOITHKYIIOTe-
He3a, IMIUTAHTALUIO OJACTOLMCTHI U MO IePKAHIE TeCTALH-
OHHOTO TOMEOCTAa3a, YTO 00YCIIOBIMBACT €TI0 3HAYNMOCTb JUIS
MaTepUHCKOTO U BHYTPHYTPOOHOTO 3/10POBBSL.

Yposenb BuTamuHa D y MaTepu Bo BpeMs 3a4aTusl, B recTa-
IIHOHHOM TIEPUO/IE U IEPUHATAIIBHOM IIEPUO/IE CIIOCOOCTBYET
PETYIIMPOBaHHIO SMOPHOTEHE3a, PA3BUTHS CKEJIETa H YPOBHS
KanblMg y pacTyuiero miona [8]. biarogaps cBouM nmmy-
HOMOJYJIUPYIOIIUM, HPOTHBOBOCHAIUTEIBHBIM CBOICTBaM
U yYaCTHIO B PETYIALNH KaJIBIIMEBOTO TOME0CTa3a, BATAMUH
D oxa3pIBaeT KOMIUIEKCHOE BO3ACHCTBIE HA OpTaHU3M Oepe-
MEHHOM >KEHIIMHBI U pa3BUBaroerocs mioaa [9-11].

Lenp ucciieroBaHus — OLICHUTh YPOBEHb BUTaMMHA D y
JKCHIIWH C NPUBBIYHBIM HEBBIHAIIMBAaHHEM OEPEMEHHOCTH B
CPaBHEHHUH CO 37I0POBBIMHU >KEHIIMHAMM JAJIS BBISIBIECHUS BO3-
MOYKHBIX MaTO()U3UOIIOTHYECKUX B3aUMOCBSI3ei U onpeene-
HUS €T0 POJIU B PENPOAYKTUBHOM 30POBBE.

Marepuanbl U Meroabl: J[u3ailH HCCleAOBaHUS: CIIy-
qaii-koHTposb. COOp JaHHBIX MPOBOAWIH B PAa3IMYHBIX pe-
ruoHax KaszaxcraHa, Bkiodas ropoma AkToOe, YpalbCk,
Artsipay, Tapa3s, IIeiMkenT, ¢ 2021 mo 2023 . Beero B uc-
cienoBaHuM NpUHSIN ydactre 130 KeHIIH, KOTOpbIe ObLITH
paszmerneHBl Ha JABe rpymmbl. B rpymmy cimywas Bomum 65
JKCHIIUH B Bo3pacte ot 18 mo 49 net, mMeBmme aBa u 00-
Jiee CaMOIPOU3BOJIHBIX BBIKU/IBIIIA MIIK HEPA3BUBAIOIILYIOCS
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OepeMEeHHOCTb JI0 22 Hellellb; B KOHTPOJIBHYIO IPYIITY ObLIH
BKIIIOYCHBI 65 JKEHIIWH, paHee He MMEBIIUX BBIKHUJIBIIICH, C
IByMs B OoJiee HOPMaJIbHBIMH POJAMH B aHAMHE3E.

Coneprxanue BuTaMuHa D B CBIBOPOTKE KPOBH ONIPEACIISLIH
METOJIOM XEMHJTIOMUHECIIEHTHOTO HIMMYHOAHAaJIN3a, KOTOPBIH
BBINOJHSAIM Ha aBTOMATHYECKOM HMMYHOJOTHYECKOM aHa-
nuzarope "Cobas E411" (Roshe Diagnostics, IlIBeiinapus).
3abop KpoBU B 00EWX IpyIIax MPOU3BOANIICS B 3MMHUH I1e-
puox, BHe OepeMeHHOCTH. PedepeHcHbIe 3HAYCHUS YPOBHS
Butamuna D: <20 ur/mn — nepunnt, 20-30 Hr/mMa — HenocTa-
TOYHBIM ypoBeHb BUTamMuHa D, a ypoBeHs Butamuna D > 30
HT/MJI CIUTAIH HOPMOH.

Craructuueckass o0OpaboTka u Tpaduueckoe odopmiie-
HHUE PE3yJIbTaTOB HCCIIENI0BAHMUS OCYIIECTBISIINCH C MOMO-
mipio mporpammbl SPSS 26. B cinyuyae oTKIIOHEHUS TaHHBIX
OT HOPMAJILHOTO PACHpPECTICHUSl TaKKe PacCYUTHIBAIUCH
TaKWe MapaMeTpbl, Kak meanana (Me), HHTepKBapTUIbHBIN
pasmax (25-i — 75-1 xBaptiny, IQR). s nposepku rumo-
TE3bl O PA3IHUMUIX CPETHUX VIS JAaHHBIX, MOJYUHSIONINXCS
HOPMAJIEHOMY pPacIpe/IeNIeHNI0, ObIJI MCIONb30BaH t-KpUTe-
puii CTpIOfE€HTa AJISI HETIAPHBIX BBEIOOPOK, NMPH OTKJIOHEHUH
OT HOPMAaJIbHOTO PaCHpeAeeHUs] PacCUUTHIBAJICS Herapa-
MeTpudeckuil ero anamor — U kpurepuit ManHa-YuTHH.
CpaBHEeHNE TPOIEHTHBIX JOJICH MPH aHAIN3€ YSTHIPEXIIOIb-
HBIX TaOJMI[ COMPSHKEHHOCTH BBIIOJIHIOCH C TOMOLIBIO
Kputepusi xu-kBajapar Ilupcona. JInst BBIBIEHHS Koppe-
JSIIMOHHBIX B3aMMOCBA3EH MEXIY NEPEMEHHBIMH C pacde-
ToM Ko3(uIreHTa paHroBoi koppensuuu Crupmena ().
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CTaTUCTUYECKA 3HAYMMBIMH CUHTAINCH pas3jinuuga MEXIy
MOKa3aTeNsIMU IIPU YPOBHE BeposiTHOCTH omiOku p < 0,05.

Pezynerarel: B nanHOM mccienoBaHNH OBUTH IPOaHATH3H-
POBAaHbI O6I.[II/IC XApPaKTECPUCTUKU YYACTHUII, TAKHUC KaK KakK
¢dusnyecKoe pa3BUTHE, COIMAIBHO-AEeMOrpaduieckoe pas-
BUTHE, THHEKOJIOTMIECKHUH CTATyC, a TAKXKE CTaTyC BUTAMHHA
D (rabnuua 1). ITo xapakrepuctuke HU3NUECKOTO Pa3BUTHS
CPefHUI BO3pacT B IpyIIE Cilydas COCTaBHJ IO MeIuaHe
32,0 a B koHTpONBHOH rpymiie paser 34,0 iet. Uaaekc Maccel
Tesa B 00erx rpymiax OblUl COOCTaBUM Mo meauane — 23,00
[20,00; 26,40].

CpaBHHTENBHBINA aHANN3 TTOKA3aJI, 9YTO 00CIeIyeMbIe KEeH-
ITHUHbI B O6eI/IX rpynmnax OBUIH COIOCTABUMBI I10 conMaib-
HO-/ieMorpaduiecknuM XapakTepucTukam. [lo BbICOKOMY U
CpefHeMY SKOHOMHYECKOMY ITTOJIOKEHHIO MEXIY I'PyHIIaMu
He OBUIO pa3iinyuii; HU3KOE IKOHOMHUYECKOE TOJIOKEHHE Ce-
MBH B IPYIIIE CiIy4ast ObLIO BBISBIEHO TOJBKO Y OHOM Malu-
€HTKH, TOIZIa KaK B TPYIIe KOHTPOJIS TaKWEe MAIMEHTKH OT-
CyTCTBOBaJM. AHAIH3 1O 00pa30BaHUIO MOKA3aJl OIMHAKOBOE
MIPOLIEHTHOE COOTHOMIEHHE B 00EHX TpyMIax MO BBICIIEMY,
CpefHeMy U CpeAHe-clennaibHoMy oOpasoBanuio. 1o Bo3-
pacTy MeHapxe TPYIIbI TaK)Ke ObUIH COTIOCTaBUMBI 110 ME/TH-
ane — 13,00 [13,00; 14,00].

MeHcTpyanbHy0 (YyHKOUIO OIEHHBAIN IO KPUTEPUIM
PETYASIPHOCTH MEHCTpYabHOTO KA. HeperynspHseiil MeH-
CTpYaNBHBII IIUKJI OTMEUEH TOJIBKO B TPYIIIE CIIydasi, TOrna
Kak B KOHTPOJIBHOM TpymIie TakuX HapyIICHWH LHUKJIA He
ObLIO.

Tabnuna 1 — CpaBHeHHE OCHOBHBIX JaHHBIX TPYIIIBI CIy4ast H KOHTPOJILHOM IPYIIIBI

HNupexe | OcHoBHas rpynmna, n =65 | KonTtpoabnas rpynna, n =65 P-YPOBEHb
dDusznyeckoe pasputue, Me [Q1; Q3]
Bospacr, net 32,00 [21,00; 46] 34,00 [21,00; 46] 0,405
WHpexe Macchl Tena, Kr/m? 23,00 [16,5; 36,0] 23,00[18,00; 30,00] 0,193
CouuanbHo-gemMorpapuueckoe passurue, n (%)
OKoHOMHUYeCKHIl cTaTyc ceMbH, n (%)
Huzkwi 1(1,5) 0(0,0) 0,574
Cpennuii 57 (87,7) 59 (90,8)
Bericokuit 7 (10,8) 6(9,2)
Oopa3oBanmue, n (%)
Bricmee 41 (63,1) 40 (61,5) 0,968
Cpenne crieranbHOe 15 (23,1) 15 (23,1)
Cpensnee 9 (13,8) 10 (15,4)
I'unexonorunveckmii crarye, Me [Q1; Q3]
Menapxe, Jer 13,00 [11,0; 16,0] 13,00 [12,00; 18,00] | 0,929
MencTpyaasHbIi aHaMHe3, 1 (%)
PerynsipHbIif 1K 62 (95,4) 65 (100,0) 0,244
Heperynsapusrii nuki 3 (4,6) -
BepemMeHHOCTB, KoJHYecTBO ciay4yaeB, Me [Q1; Q3]
Me [Q1; Q3] | 412;13] 31[2;6] | 0,000*
N3 Hux poasl, KOJIMYECTBO
Me [Q1; Q3] | 0 [0; 3] 3[2; 6] | 0,000*
Buramuu D, Hr/mMi
Me [Q1; Q3] | 22,9 [4,5; 56] 15,0 [7,1; 71,20] | 0,001*
Butamusn D, craryce, n (%)
Hedurur 28 (43,1) 49 (75,4) 0,000%**
Henocrarounocts 21 (32,3) 6(9,2)
Hopma 16 (24,6) 10 (15,4)

Tpumeuanue: * — U xpurepuit ManHa-YuTHH; ** — kpuTepuii Xu-KBapar, ypoBeHb 3HaunMocTH paseH 0,05.
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Table 1 — Comparison of the main data of the case group and the control group

Index | Case group, n = 65 | Control group, n = 65 | p-level
Physical development, Me [Q 1;Q 3]
Age, years 32.00 [21.00; 46] 34.00 [21.00; 46] 0.405
Body mass index, kg/m? 23.00[16.5; 36.0] 23.00[18.00; 30.00] 0.193
Socio-demographic development, n (%)
Family economic status , n (%)
Short 1(1.5) 0(0,0) 0.574
Average 57 (87.7) 59 (90.8)
High 7 (10.8) 6(9.2)
Education, n (%)
Higher 41 (63.1) 40 (61.5) 0.968
Secondary specialized 15(23.1) 15(23.1)
Average 9(13.8) 10 (15.4)
Gynecological status, Me [Q 1 ; Q 3 ]
Menarche, years | 13.00 [11.0; 16.0] | 13.00 [12.00; 18.00] | 0.929
Menstrual history, n (%)
Regular cycle 62 (95.4) 65 (100.0) 0.244
Irregular cycle 3 (4.6) -
Pregnancy, number of cases, Me [Q 1;Q 3]
Me[Q1;Q3] | 4[2; 13] | 3[2; 6] | 0,000%
Of these, births, number
Me[Q1;Q3] | 0 [0; 3] | 3[2; 6] | 0,000%
Vitamin D, ng/ml
Me[Q1;Q3] | 22.9 [4.5; 56] | 15.0 [7.1; 71.20] | 0.001*
Vitamin D, status, n (%)
Deficit 28 (43.1) 49 (75.4) 0,000%*
Failure 21(32.3) 6(9.2)
Norm 16 (24.6) 10 (15.4)

Note: * — Mann-Whitney U test; ** — Chi-square test, the significance level was 0.05.

KomnuecTBo GepeMeHHOCTEH B OCHOBHOMW TpyIIIe IO Me-
muane oompme — 4 [2; 13] mpotuB 3 [2; 6] B KOHTPOIBHOM
TpyMIe, 4TO SBIISETCS 3HAYUMOU pa3sHULEH.

KonnuecTBo pooB B rpynme ciaydas 0Ka3aloch MEHbIIE —
0 [0; 3], ueM B KOHTpOIBbHOM Tpymiie — 3 [2; 6], uTo ABIsETCS
CTaTU4eCKUH 3Ha4MMBIM IOKaszaTeneM. B rpymme ciydaes
POJIOB 3apETUCTPUPOBAHO HE OBLIO, IIPH TOM YTO B KOHTPOJIb-
HOH TpyImIe B aHaMHe3e ObIIM poabl 0€3 OCIOXHEHHH B KO-
JMYecTBE JIBYX U Oosree.

VYpoBeHs BuTamMMHa D cpemm o0cienoBaHHBIX JKEHIIUH
ObUT B I1I€JIOM HENOCTaTOYHBIM. [lambHEHIINA CpaBHHUTEIb-
HBII aHAJIN3 BBIBUII 3HAYMMOE Pa3IHUUe MEXAY TPyHNIaMH.
Tak, 0 CpaBHEHUIO C KOHTPOJIBHOM IPyNIOi, B IpyMIIe CITy-
yasg MenuaHa ButamuHa D cocrtaBmia 22,9 [15,00; 30,00],
YTO COOTBETCTBOBAJIO HEAOCTATOYHOCTH BUTamMuHa D, Torga
KaK B KOHTPOJILHOM rpyTe ObII0 Je(UIUTHOE COCTOSHHE IO
menuane 15,0 [11,50; 19,60].

Crnenyromuil AeTaabHBI aHAIU3 BBIABUI 3Ha4MMBIE pas3-
JUYMS 10 YPOBHSIM BUTaMuHA D: neduuurHOE cocTOsHHE
[0 YPOBHIO BUTaMHMHA D B KOHTPOIBHOH IpyMIle MpeBbIIIa-
10 63,6% (mporus 36,4% B rpynme ciydas). Yactora He-
JIOCTaTOYHOCTH BUTaMHMHA D ObLIa BHIIIE B TPyIIE CIydas
(77,8%), uem B koHTpONBHOH rpymme (22,2%). HopmansHbIHA
YpOBEHb BUTaMHMHa D BCTpedasncs CPaBHHUTENIBHO 4Yalle B
rpynme ciydas (61,5%) 1mo cpaBHEHHIO ¢ KOHTPOJIHOM

rpymmoii (38,5%). Pa3nuuns B ypoBHsIX BuTamuHa D Mexy
TPYIIIaMH MOIJIM OBITH OOYCIIOBJIEHBI MOBBIIIEHHON TPEBO-
YKHOCTBIO XEHIIMH M3 TPYMIBI C PUCKOM IOTEpH OepeMeH-
HOCTU OTHOCHUTEIBHO COOCTBEHHOTO 3[0POBBS, YTO, B CBOIO
odepenb, MOITIO CIIOCOOCTBOBAaTh YCHIIEHHOW 3a00Te 00 ero
OIITUMU3AIMN U CHIYKEHHIO BEPOSTHOCTH HEOIAroIpHsTHBIX
MIOCIIEAACTBUI I OpraHu3Ma MaTepH.

Oocyxnenmne: Hamm uccnenoBaHus CBHUIETEIbCTBYIOT,
YTO y KEHIIUH C PUCKOM BBIKHIBIIIA YPOBEHb BUTAMUHA D
HIDKE pe(epeHCHOTo, HO CPABHUTENBHO BBIIIE, YEM y JKCH-
muH 6e3 BBIKU/BIIIA ¢ fedunnToM BuTamuHaa D. Otot deHo-
MEH MOJKET OBITh o6ycn013neH BJIIMAHUEM (bmnonornqe(:lmx
MEXaHMU3MOB, IIPH KOTOPBIX OPTaHU3M JKCHIWHBI C PHCKOM
BBIKH/IBIIIIA MOXET U3MEHATH MeTabonn3M ButamuHa D B oT-
BET Ha MOTepio OepeMeHHOCTH.

B kuTalickoM HCCIENOBAHUU «CIIy4ai-KOHTPOJbY C y4a-
ctreM 293 JKeHIIMHBI ¢ CaMOIIPOM3BOJIEHBIM a00pTOM (TpyI-
ma ciyvasi) 1 496 KEHIIMH B KOHTPOJBHOW rpymnme Obuia
BBIABJIEHA CBA3b MEXIy MACCUBHBIM KypEeHHEM M CaMOIIpo-
M3BOJIBHBIM a0OPTOM, a TAKKe MEXIY Ae(HUIIUTOM BUTAMHHA
D ¥ NOBBIICHHBIM PUCKOM CaMOIIPOM3BOJIEHOTO BBIKH/IBI-
ma. Ilo CpaBHCHUIO C XCHIIUHAMH, HE IMOABEPraBIINMHCA
MIaCCUBHOMY KypEHHIO M HE UMEBIINMH Ae(UINTa BUTAMH-
Ha D, y KeHIIMH ¢ U30IMPOBAHHBIM JC(PUIINTOM BHTAMHHA
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D, a Tarke y JKCHIIMH, MOABEPraBUIMXCS HCKIFOYUTEIHLHO
MIaCCUBHOMY KYpPEHHIO, HaOIIIOancsl CTaTUCTUYECKH 3HA4H-
MO TIOBBIIICHHBIA PUCK caMOIpou3BoibHOTO abopra (OLL
= 1,76; 95% U: 1,08; 2,89 u OIII = 1,73; 95% JU: 1,11;
2,69, cOOTBETCTBEHHO). MaKCHUMalbHBIH YpOBEHb pPHCKa
OTMEYaJcs Yy JKCHIIWH, ITOJBEPTaBIINXCSI OAHOBPEMEHHOMY
BO3JICHCTBHIO MACCUBHOTO KypeHHs WM Je(QHIUTa BUTAMUHA
D (OUI = 2,50; 95% AW: 1,63; 3,84). MHOTOMEpHBIA JIOTH-
CTUYECKUI PErpeCcCUOHHBIN aHaIU3 MOKA3all, YTO y KEHILUH,
MOABEPTaBIINXCS MACCUBHOMY KypPEHMIO, PUCK CaMOIIPOU3-
BOJILHOTO abopta ObuT Ha 57% Boimie (95% AU: 1,15; 2,14).
Hednmur Butamuaa D Taxoke acCOIMIPOBAICS C MOBBIIICH-
HBIM PHUCKOM camoIpou3BosbHOro adopra (OIL = 1,56; 95%
An: 1,15; 2,10) [12].

Pesynbrarel Apyrux KUTalCKUX HCCIIENOBATENIEN MOKa3bl-
BAIOT, YTO KOHIICHTpAlMs BUTaMHHA D B ChIBOPOTKE ObLia
BBIIIIE B KOHTPOJILHOH TpyIIIE KEHIINH C aHaMHE30M CpOY-
HBIX PONIOB. B yKa3aHHOM HccleJOBaHWHM NPHHSUIN ydacThe
20 6epeMEeHHBIX JKSHIIMH C IIPUBBIYHBIM HEBbIHAIIMBAHHEM U
40 >KeHIIMH ¢ CPOYHBIMH poJlaMH, Oe3 cirydaeB NoTepH Oepe-
MEHHOCTH B aHaMmHe3e [13]. OqHako B HallleM HUCCIIeIOBAaHUH
HaOJIoaeTcsl MPOTHBOIOJIOKHAS TEHACHIMS: B KOHTPOJIb-
HOU IpyIIie BEISABIEHA CKIIOHHOCTH K Ae(puunTy BuTaMuna D.

B nccnenoBanmu S. Lin u coast. (2022) ¢ yuactuem 293
JKSHIIMH B OCHOBHOW rpynme u 498 >keHIIUH B KOHTPOJIb-
HOH rpymmne ObUIO YCTaHOBJIEHO, YTO Ae(UIMT BUuTamMuHa D
Y KEHIIWH C HU3KUM COIMATbHO-3KOHOMHUYECKHM CTaTyCOM
MOXKET MOBBIIIATH PUCK CAMOIIPOM3BOJILHOTO abopTa cpenu
kuTassHOK [14]. B HameMm wucclieioBaHUM 3HAYUMBIX Ppa3-
JUYUA MEXIy TPyNIIaMH 110 COLHAIbHO-IKOHOMUYECKOMY
HOJIOKEHUIO M YPOBHIO 00pa30BaHMs CPEld Ka3axXCTAaHCKUX
JKEHIIWH HE BBISIBJICHO.

HpaHckue ydeHbIE B CBOEM HCCIIEAOBAHUM CIydasi-KOH-
TPOJIb BBUSIBUJIM 3HAYMTENIHOE CHIDKEHHWE BUTamuHa D B
TpyIIe ¢ PeUUANBUPYIOMINM CaMOIIPOM3BOJILHBIM ab0pTOM
10 CPaBHEHHIO ¢ KOHTPONBHOU rpymmoit (p<0,01), xotopoe
MOXET CIIOCOOCTBOBATH MMMYHHOH AMCOYHKIHMU U MOTEPH
6epemenHoctH [15]. Hamm pe3ynbraTel CXOISTCS C BBIIIC-
H3JIO)KEHHBIMU, TEM HE MeHee, B rpymnme xeHmuH ¢ [THb
yKa3bIBaeT Ha HEJOCTAaTOYHOE cofepKkaHne Buramuna D 22,9
[4,5; 56] o cpaBHEHUIO C KOHTPOIBHOM IPYIIOM.

VYuéapivu CIHIA B mpoCIeKTHBHOM KOTOPTHOM HCCIIENO-
BaHUU C y4acTHeM 362 KeHIIUH BBISBIECH BHICOKHIA MMPOILIEHT
XKEHIIMH C JIOCTaTOYHBIM YpoBHeM BHTamuHa D. B To xe
BpeMs, CpeIHHH ypOBEeHb BUTaMHHA D OBIIT HIDKE Y KEH-
IKH ¢ 0oJiee BHICOKMM IOKa3aTesieM MHIEKCa MacChl Tela 1
y adpoameprukaHok. YpoBeHb BuTamuHa D Hmke 30 Hr/mn
ObuT crabo cBs3aH ¢ puckoM BeIKuAsima (OL) 1,10 (JU:
0,62-1,91), Toraa Kak cpeay y4acTHHIl C ypOBHEM BUTaMHHA
D >40 ar/mn O cocraswio 1,07 (AU: 0,62-1,84) [16]. B
HaIlleM HCCIIeIOBaHUN Ae(PUIIMTHOE COCTOSIHNE BUTaMHuHA D
(<20 ur/mi1) HaOIIOIATOCH B KOHTPOJILHOM IPYIIIE, TOTAa KaK
B OCHOBHOH IpyIIe ypoBeHb BUTaMuHa D Haxoauics B au-
amazone 20-30 HI/MII U paclieHNBAJICS KaK HEJIOCTaTOIHBIH.

UranbsiHCcKUE y4EHbIE B 00CEPBAIIOHHOM PETPOCHEKTUB-
HOM HcciefoBaHuu ¢ ydactueM 127 sxeHmuH ¢ ITHB Bbri-
BIJIM HE3HAYUMYIO 0OpaTHYIO KOPPEILSIIUIO MEXKITYy YPOBHEM
BUTaMHHA D U mokaszareisiMu MeTabosIM3Ma [IFOKO3bI/HHCY-
JIMHA. JTO yKa3bIBaeT Ha BO3MOXKHOE JIOTIOJHUTEIBHOE BIIH-
stHue ButamuHa D Ha matorene3 I1HB, nomumo ero ummyHo-
Monynupyroten ponu [17].

Kuraiickue yuénsle B cciaeqoBaHuu ¢ yuyactueM 80 sxeH-
IIMH B OCHOBHOH rpymire 1 30 >KeHITUH B KOHTPOIBHOU TPyTI-
e YCTaHOBWJIH, YTO Ae(UIMT BUTaMuHa D 4acTo conpoBo-
xnaer ciydan HeoObsicuumoro [THB, uro moarsepxknaercs
JPYTHMH HCCIIEA0BAHUSIMH, YKa3bIBAIOIMMI HA IMMYHOMO-
JyIUpyloliee JecTBre BUTaMuHa D y JKeHIIMH ¢ TPHUBbHIY-
HOTO HeBBIHAIIMBaHUs OepeMeHHocTH. Buramuu D croco0-
CTBYeT YCIICITHOHN OepeMeHHOCTH 3a cu€T momaBieHus Th-,
B- n NK-kjerok nepugepruueckoil KpoBH, a TaKKe UTOKHU-
HOB IL-2, TNF-a u U®H-y, onHOBpEeMEHHO yCUJIMBAsI PETY-
msuro 1L-4 w IL-10 [18]. B mamem uccrnenoBannu neuIuT
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BUTaMHMHA D BcTpedasncss B KOHTPOJIBHOM IPYyIIE, TOINA Kak
Cpe/in Ka3aXCTaHCKUX JKSHIIMH, BXOASAIINX B TPYIILY CiIydas,
Obla BEIABJICHA HEIOCTATOYHOCTh BUTaMHHA D.

B nmpyrom uccienoBaHuM Clly4ali-KOHTPOIb YYEHBIMH U3
KuTast ObI7I0 BEISBIEHO NMPOIEHTHOE COEpKaHNE BUTAMHHA
D y 431 GepemenHbIX xeHIHH. Tak, nedumur Butammuaa D
otMmeueH y 83,28% yuacTHHII, HETOCTATOUHOCTh BUTaMHHA
D —y 15,36%, u Hopma — y 1,36% [19]. Hamu pe3synsra-
THI HE COBIIAJIM C PE3YIbTaTaMH KUTAHCKUX YUEHBIX, TaK KaK
Cpe/r Ka3axCTaHCKUX JKEHIMH Je(UIUT YPOBHS BUTAMHHA
D B rpynmne ciy4ast 6611 oT™MeueH y 43,1% nanueHTku, HeJo-
cTatogHoCTh — ¥ 32,3%, HOpMa — y 24,6%, a B KOHTPOJILHOH
rpymnme —y 75,4%, 9,2% u 15,4%, COOTBETCTBEHHO.

3axinioueHue: Pe3ynbraTel MCCIEAOBAHUS MIPEATIONATAIOT,
4TO Y 37J0POBBIX KEHIIUH AehunnT BuTamunaa D BcTpeuaercst
yame, yeM y >keHuuH ¢ [IHb. Huskuit ypoBeHp BUTaMuHa
D MoxeT moBhIIIaTh PUCK CIIOHTAHHOTO abopTa Kak y JKEH-
umH ¢ [THB, Tak u y 3m0poBbIX xeHImwmH. JehuuuT 1 Hemo-
CTaTOYHOCTh BUTaMUHAa D acCOUHUPYIOTCS C MOBBIIIEHHBIM
PHCKOM BBIKH/BIIIA, OJHAKO OCTACTCS HESICHBIM, MOXET JIN
IpeArpaBUgapHas KOppeKnus aeduuura ButamMuHa D cHu-
3UTh BEPOSTHOCTD MOTEPU OEPEMEHHOCTH y JKSHIIHH, Npei-
pAacIONOXKEeHHBIX K BBIKMABIIIaM. HeoOxomumo mpoBeneHne
JIOTIOTHUTENBHBIX HUCCIEJOBAaHMH Ul OLEHKH 3(PdeKTuBHO-
CTH TaKOW KOPPEKIUH B CHIDKEHUH PUCKA BBIKUJIBIIIA Y 3TOH
TPYIIIBI KESHIINH.
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Kan meH 39paeri mianeHTapiabl 6cy GaKkTOPbIHBIH AeHIelil :koHe 00cany
HOTHKECI apachIHAAFbI 0AMJIaHbIC: KIMHUKAJIBIK ChIHAK

IILb. Kocmypamosa’, J/I.K. Asazoaeea’, K.b. Anueea’, M.b. /locumbemosa’

‘«Mapam Ocnanoe amwinoazel bamveic Kazakcman meduyuna ynusepcumemiy KeAK,
Axmobe, Kazaxcman Pecnybnuxacol

AHJATIIA

O3exrTidiri: Mep3imineH OyprslH 60caHy MOceNeciH Jie, MPEIKIAMIICHS MOCEINIECiH Jie ONTUMHUCTIK TYPFBIIaH KapacThIPFaH jKOH, OMTKeH1
OHBIH IIemriMiH Taly 0i3aiH KoibiMb3aa. Kasipri yaksiTra Mep3iMiHeH OypbIH O0caHy jKoHe MPEIKIAMIICHsI ceOenTepiH KOoFa OarbITTanFaH
SPTYpJIi CTpaTeryusIapbl CHIHANTBIH KONTEreH KIMHUKAIBIK 3epTTeyIiep Kypriziayae. JlereHMeH, calbICThIpMalibl TYP/E aliFanza, 6api CoH-
MIANBIKTB ONITHMHUCTIK eMec - icTep Oasty xypin katelp. KeH MarbIHaza npeskiamIicus MeH Mep3iMiHeH OYpbIH O00CaHyABIH MaTOreHe3iH
3epTTey Ooanak KIMHUKAIBIK 3epTTeyIepaiH OaFrbIThIH aHBIKTAyFa KOMEKTECE/].

3eprTey MaKcaTbl — 60CaHy HOTHXKECIH €CKepe OTBIPBII, )KYKTUTIKTIH OipiHII TpUMeCTpiHaeri KaH MeH 39pAeri IIaneHTapIibl ocy (akTo-
poiablH (PLGF) nenreiii apacbiHAaFbl KOPPEISIIIMOH/IBI ©3apa OaliJIaHbICTHI AHBIKTAY.

MarepuaJnap MeH dictepi: bip OpTaIbIKTEI TPOCTIEKTUBTI KOTOPTTHI 3€PTTEY KYPri3inai. 3eprreyre xyKTimikrig 10-14 antacennarsr 304
olien KaTbICTHI, OJap Ke3IeHCOK caHaap/Abl TeHepausiiay dIiCiMeH KapanailbiM Ke3IeHCOK 1piKTey apKbUIbl TAHAAJ/IBI KOHEe 00CaHy HOTH-
JKeJIepiH ecKepe OTBIPHII, CyObekTiiep 2 Tomka Oeminai. bapibik cyObekTisiep jKambl KIMHUKAIBIK TeKCEPYICH OTTi, OYPBIHFbI JCHCAYIBIK
JKaraieiHa Gara Oepiyii, )KYKTUTIK Mep3iMi aHbIKTaNIbI, KaH MeH 3apaeri PLGF nenreitnepi tTanmannsl. Exi canaplk Oenri apachiHaarbl
KOpPeJSLHOH/IbI 03apa Oaitnanpic ClipMaH KOPPEISLHSIBIK CBIHAFbI aPKBLIBI OPBIHAATIIBL.

3epTTey HOTHKEIEPi KIHe TaaKblIAY: JKYKTUTiKTiH Oipinmm Tpumectpinge (10-14 antaga) kanaarsl PLGF xoHIeHTpanusce! Herisri Tom-
ta 36,6 (12,8 - 50,03) nr/mu, an 3apae 24,46 (14,6 -40,6) nir/mi 6oz, p < 0,05. CanblcTbIpy TOOBIHAAFBI 3€PTTENYIIIEPCTi KOPCETKIIITep-
MeH canbicThiprana: Kaunarel PLGF xonnentpanusice 35,18 (22,5 - 51,2) nr/mu, an 3apae 20,42 (13,79 - 34,14) or/mi, p < 0,05. Kangaret
skoHe 3opaeri PLGF nenreiiinig Mep3iminer OypsiH 6ocanymeH (r = 0,762, p < 0,05) KymTi OH KOPPEISUHICH KOHE Mep3iMiHEH OYpBIH
6ocanymeH (r = 0,605, p < 0,05) aliTapibIKTail OH KOPPEJALISACH 0ap eKeHi aHBIKTAJAbI.

Kopoiteinasr: Kannars! xaHe 3opzeri PGF nenreitiniy mana TyblTyMeH KYLITI OH KOPPEJSALHSACH JKOHE I1aja TybUIyMEH aiiTapibIKTai oH
KOppersusch! 6ap. JlereHMeH, eneyni Koppemsiysra KapaMacTaH, CTaHJapTTalFaH MIEKTIK MOHJIEp/li aHBIKTay JKOHE Iayia TybUTY KayIiH
epTe aHBIKTay YIIiH KIMHUKAIBIK ToKipuoeae PGF konnanyra MyMKiHIIK OepeTiH OipKelKi eIey 9ficTepiH d3ipiey YIIiH KOChIMINA 3epT-
TeyJep Kaxer.

Tyitinai ce3nep: npesxiamncus, mepsiminen OYpoin 60cany, mep3iminde 6OCAHy, NIAYEeHMAapPIvl 6Cy YAKmMopwl, KaH, 39p.

B3aumocBs3M ypoBHS IUIAIEHTAPHOTO (paKkTOpa pocTa B KPOBU U MOYe
€ HCXO0/I0M POIOB: KJINHUYECKOE UCCIeJ0BaAHHNE

IILB. Kocmypamosa’, J/I.K. Aazoaeea’, K.b. Anueea’, M.b. /locumbemosa’

'HAO «3anaono-Kazaxcmanckuii meouyuncxuil ynugepcumem um. Mapama Ocnanoea,
Axmobe, Pecnybnuxa Kasaxcmanu

AHHOTADUA

AxTyaabHOCTh: 1 k mpobiiemMe npexaeBpeMeHHBIX POAOB, M K IpoOiIeMe IPEdIKIAMIICHH CTOUT OTHOCHUTBCSI ONTHMHUCTHYECKH, TaK KaK
B HAIIUX CHJIaX HaliTh penreHune. B HacTosmee BpeMs MIyT MHOTOYMCIICHHBIE KIMHUYIECKHE HCCIECJOBAHMUS, B KOTOPBIX HCIBITHIBAIOTCS
pa3IUYHbIE CTPATETHH, HANIPaBICHHBIE HA yCTPaHEHHE MPUYUH BO3HUKHOBEHUS MPEXKIEBPEMEHHBIX POAOB H MpedknaMicuu. OqHako oT-
HOCHUTEJBHO BCE HE TaK ONTHUMHUCTUYHO - J€JI0 ABUIAaeTCsl MeIJIeHHO. V3yueHue nmaToreHesa NpeskIaMICUU U IPEeKIEBPEMEHHBIX POIOB B
MINPOKOM CMEICIIE TTO3BOJIUT ONPEAENINTD HalpaBiIeHHe OyayIuX KINHIIECKUX HCCIETOBaHUH.

Lean uccaegoBaHusi — ONpeeieHNe KOPPEISIIMOHHBIX B3aUMOCBs3€ei ypoBHsI IuaneHTapHoro ¢akropa pocta (PLGF) B kpoBu 1 Mmoue B
MEPBOM TPHMECTpE OEPEMEHHOCTH C yIETOM HCXO/1a POJIOB.

Marepuajbl 4 MeTOAbI: B 1aHHOE OHOLIEHTPOBOE MPOCIEKTUBHOE KOTOPTHOE UCCIe0BaHUE ObLIM BKIOYEHBl 304 JKEHIIMHBI B CPOKE
10-14 nemens GepeMEHHOCTH, KOTOpBIE OBUIM OTOOPAHBI METOJOM IIPOCTOI CIydaifHOH BBIOOPKH ITyTeM T'€HEepaluy CIyJailHbIX YHCEl.
HUccnenyemple ObUTH pa3fesieHbl HA 2 TPYIIBL ¢ yYETOM HCXOIOB poAoB. BeeM nccnemyeMpiM ObIIO MPOBEACHO OOMIEKIMHIYECKOE 00ce-
JIOBaHHE, OLICHKA MPEIbIAYIIIX COOBITHI CO 310pOBbEM, ONIPEEICH CPOK OEPEMEHHOCTH, ITpoBeaeH aHaiau3 ypoBHU PLGF B xpoBu u Moye.
Koppensanuu Mexay ByMs KOJINYE€CTBEHHBIMU NIPU3HAKAMU ONIPEAEIIsUIY IIPU IOMOILU KpuTepus Koppesinuu CrupMeHa.

PesyabTarsl u 06cy:xkaenue: Konnenrparmus PLGF B nepsom TpumMectpe (10-14 Henens) B OCHOBHOM TpyIIie cOCTaBHIA: B KPOBH — 36,6
(12,8-50,03) nr/mn, a B Mmoue — 24,46 (14,6-40,6) nr/mi, p < 0,05. IIpu 3TOM B rpymie cpaBHeHUs B KpoBH KoHIeHTpaust PLGF cocraBu-
na 35,18 (22,5-51,2) nr/mi, a B moue — 20,42 (13,79-34,14) nr/ma, p < 0,05. Bsuto BeisiBieno, urto ypoenb PLGF B kpoBu 1 Moue nmMeer
CHJIbHYIO MOJOKUTENBbHYI0 KOPPEIALUIO C IpexaeBpeMeHHbIMU poramu (r = 0,762, p<0,05) 1 3HaUUMYyI0 HONOKUTENBHYIO KOPPEIALUI0
co cpounbiMu pogamiu (r = 0,605, p<0,05).

3akmouenue: Yposenb PLGF B kpoBu 1 Mo4e HMEET CHIIbHYIO TTOT0KUTENbHYI0 KOPPEISIIOHHYIO CBSI3b C MPEXKIEBPEMEHHBIMU POIAMH A CO
CPOYHBIMH POJAMH — 3HAYUMYIO TOJIOKUTEIBHYIO KOPPEISIIMOHHYIO CBsI3b. OIHAKO, HECMOTPS Ha 3HAYUTEIILHYIO KOPPETISIIUIO, HEOOXOAUMBI
JaJbHEHIINe UCCIIe0BaHus UL ONIpeieIeHHs CTaHAAPTU3NPOBAHHBIX IIOPOTOBBIX 3HAYCHHH 1 Pa3pabOTKH eJUHBIX METOA0B N3MEPEHMS, KOTO-
poie o3BonuH ObI Henonb30Barh [1JIOP B KIMHUYECKOH IPAKTHKE C IIENIBI0 PAHHETO BBIABICHUS PHCKA IPEKAECBPEMEHHBIX POZIOB.

KuroueBble ciioBa: npesxnamncusi, npesicoespemertoie poobl, CpoUHble pOObl, NIAYEHMAPHbI PaKmop pocma, Kpogb, MoUd.
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Relationship between blood and urine placental growth factor levels
and pregnancy outcome: Clinical research

Sh.B. Kosmuratova’, L.K. Ayazbaeva’, K. B. Aliyeva’, M.B. Dossimbetova’
'West Kazakhstan Marat Ospanov Medical University, Aktobe, the Republic of Kazakhstan

ABSTRACT

Relevance: Both the problem of premature birth and the problem of preeclampsia should be treated optimistically since it is in our power
to find a solution. Numerous clinical studies are currently underway, testing various strategies aimed at eliminating the causes of preterm
birth and preeclampsia. However, everything is not so optimistic - things are moving slowly. Studying the pathogenesis of preeclampsia and
preterm birth in a broad sense will help determine the direction of future clinical research.

The study aimed to determine the relationship between the placental growth factor (PLGF) level in blood and urine in the first trimester of
pregnancy, considering the outcome of childbirth.

Materials and Methods: This single-center prospective cohort study included 304 women at 10-14 weeks of pregnancy. They were selected
by simple random sampling with the method of generating random numbers, and subjects were divided into 2 groups, considering the results
of childbirth. All subjects underwent a general clinical examination, previous health status was assessed, gestational age was determined, and
PLGF levels in blood and urine were analyzed. Correlation between two quantitative markers was performed using the Spearman correlation
test.

Research results and discussion: In the first trimester of pregnancy (10-14 weeks), the concentration of PLGF in blood was 36.6 (12.8-
50.03) pg/ml in the main group and 24.46 (14.6-40.6) pg/ml in urine, p < 0.05. Compared to the indicators in the subjects of the comparison
group, the PLGF concentration in blood was 35.18 (22.5-51.2) pg/ml, and in the urine, it was 20.42 (13.79-34.14) pg/ml, p < 0.05. PLGF
levels in blood and urine had a strong positive correlation with preterm delivery (r = 0.762, p < 0.05) and a significant positive correlation
with term delivery (r = 0.605, p < 0.05).

Conclusion: The level of PLGF in the blood and urine has a strong positive correlation with premature and term birth. However, despite the
significant correlation, further research is needed to define standardized cutoff values and develop uniform measurement methods that would
allow the use of PGF in clinical practice for the early detection of the risk of preterm birth.

Keywords: preeclampsia, premature birth, term birth, placental growth factor, blood, urine
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Kipicnme: IIpesxnamncus (IID) — Oyi KYKTUIIKTIH PLGF neHreiiit KaH MCH HeCeIITe aHBIKTay PEIKIAMIICHS
20-anTachiHAaH KCiiiH JaMUTHIH THICPTCH3HSIBIK Oy-  MeH Mep3iMiHeH GYpbiH OOCaHY/IbI epTe AUArHOCTHKAIAYIBIH
3BUIBIC, OJI )KOFaphl KaH KBICBIMBI MeH Oyipek meH Oayslp  Oojamiarsl 30p 9ici Oonbin TaObuTafbl. by Onomapkepmi
CHUSKTBI MYIIEIEePiH 3aKbIMAANYBIMEH cUmarTanansl. O1 — KIMHHKAIBIK MPAKTHKaFra CHTi3y aHa MEH jKaHa TyFaH Hope-
KYKTI offennepnin 3—8%-bIHIa Ke3Aecell *KOHEe aHa MEH  CTeHIiH aypyIIaHIbIFBl MEH OJIIMiH alTapibIKTai TOMEHIeTy-
NEepUHATaNBIK 6J1IMHIH Herisri cedbenTepiniy 6ipi 60BN  re MyMKIHAIK Oepeni.

TaObUIab! [1-4]. CoHapIKTaH epTe 60caHy HeEMece KYKTUIIKTI y3apTy Typa-

Mep3iminen OypbiH 060caHy — HEOHATANABIK OMIM MEH  JIbl JYPHIC WIENIM KaObULIAY YIIIH JKAaTBIPIILTK YPBIKTHIH
aCKbIHYJIAp/bIH, HEeri3ri cebentepiniy 6ipi Oonbin TaObUIAABl  ayblp skaraaiibl (GakTiCiH ceHIMII TypJe pacTalThiH HeMme-
JKOHE OapyIbIK JKYKTIMIKTIH 6-11%-bIH1a Ke3neceni. Ocipece,  ce KOKKA LIBIFAPATHIH AHATHOCTHKAIIBIK OICTEpAi 3epTTey
32 anrara JeilfiH TybUIFaH HopecTeleple ©1iM MEH acKbIHY  jkoHe aKyIIep-THHEKOJIOTTHIH, KYHIETIKTI ToXipuOeciHe eH-
KayTi ykoFapbl 6omajs [5-8]. ri3y Kaxer.

PLGF — Oyn ruianieHTaHbIH KaH TaMbIpJIapblH KaJlbINTa-
CTBIpYAa MaHBI3NBI POl aTKapaThlH AHTHOTCHIIK (aKTop.
OHBIH €H KOFapbl SKCIPECCHICH! KYKTUIIKTIH €KiHII TpH-

3eprTeylin MaKcaTbl — 0ocaHy HOTHKECIH eCKepe OTbI-
PBIIL, KYKTUTIKTIH OipiHII TPUMECTPIHIETI KaH MEH 39pAeri

. o o wraneHTapinsl ecy (akropsiaslH (PLGF) meHrefii apacwiH-
MecTpiHje OaiKanajpl, Oyl Ke3jie IUIaleHTaHblH KaH aiHa- .
JIaFbl KOPPEISLUOH B! ©3apa OaillaHbICTHl aHBIKTAY.
JIBIMBI KAPKBIHIBI TaMUEI [9].

PLGF nenreiiiHiH TeMeHJEyl IUIAllEHTaHbIH KaHMEH Marepuaniap men anicrepi: bip OpTanbIKTBI IPOCIEK-
KaMTaMachl3 eTilyiHiH Gy3bLTybIMEH 5KoHe TpohobiacT quc-  THBTI KOTOPTTBI 3PTTEY XKYPrisinii. 3epTTeyre KYKTUTKTiH
dyHKUMSCBHIMEH OailaHbICTEL, GyJI TUIOKCHsFa oKkenin, ped-  10-14 amrackianarer 304 oen KaThiCTBI, 01ap Ke3/EHCOK
KJIaMIICHs MEH Mep3iMiHEH OypbIH O0CaHy, YPBIKTBIH JaMybl- ~ CaHAApJbl TCHCpAMANAY SMICIMCH KapamaubiM KE3ICHCOK
HBIH TexXeNyiHe ceberi 6omansr [10, 11]. ipiKTey apKbUIbl TAHJANJIBI )KoHE OOCaHy HOTHIKENIEPIH eCKe-

Kasipri 3eprreynep kepcerkenael, 20-32 anTamap apa- D€ OTBIPBIN, CyObeKTiEp 2 TOMKA GOMIH/I: HETI3Ti — Mep3iMi-
neFbIHAa Kaeaarsl PLGF jeHreifin emmey apkpuibl mpes- — HeH Oocany — 5,92% (n = 18), mepsiminge 6ocany Gonraun
KJIAMIICHUSIHBIH JaMy KayIliH OHBIH KIIMHUKAJIBIK KOPiHiCTepi-  CaJbICTBIPY T00BI — 94,1% (n = 286).
He Jefiin OipHemre arrta OypbIH OomKayFa Oomassr [12]. 3eprreyre KOCy KpHTepuiliepi: MalMEeHTTIH 3epTTeyre

sFlt-1/PLGF karbiHachiH (aHruoreHes amrtaronuci sFIt-1 — epiKTi akmapaTTaHIBIPBUIFaH KeliciMi; xachl 18-1en 40 xxac
xoHe PLGF apakarbiHachl) aHbIKTay NPEIKIAMIICHSIHBI TH-  aPAJIbIFbl; 0ip YPBIKTHI XYKTUTIK; )KYKTLTIK Mep3iMi 14 anrta-
arHOCTHKAAY/IbIH Aa1irin apTTeipansl. PLGF nenreifin He-  JlaH TOMEH; OCHI CaThlla aHBIKTAFaH KaH/aiina 6ip akaychis
CelTe aHbIKTay WHBA3MBTI eMeC CKPUHHHT 9JIiCi peTiHae Ka-  Tipi 3MOpHOH. 3epTTEyleH anblll TacTay KpUrepuiiiep 06o-
pacThIpbLTYa, OYIT JKarmai KYKTi ofienaepai Oakpliay YIiH  JIBIT TaOBLIaIbl: JKackl KeM JereHae 18 jkacka IeHiHri jkoHe
MaHbIRIH [13]. 40 »xacTaH acKaH, KOMYPBIKTHI KXYKTLIIK, MEP3iMi TeCTalluu
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14 anta ackaH XYKTLIIK, CO3BUIMAJIbI aypyJap: IKypeK-TaMbIp
aypy/apbl, CO3BUIMAibl OYiipeKk aypynapsl, KaHT auaberi,
ayTOMMMYHIBIK aypynap, cemisuik (ACU>30), tpombodu-
JIMsl, KaTepei3 jKoHe KaTepili iCIKTep; YPbIK aKaybl: YPBIKTbIH
KypcaK INIJIK JaMy akaybl, XpOMOCOMANBIK aypyFa KYZIK.
Bapmeik 3eprrenyminep 3epTTEymiH MoHI MEH dficTepi Ty-
paiibl Xxabapaap €Tl J)KoHEe epiKTi KeJiciMre Koa KOHbUIIBI.
BapibIk cyObekTisiep Kalbl KIMHUKAIBIK TEKCEPY/ICH JKOHEe
OacelHaH OTKE3TeH JCHCAYJBIK JKarJaimapbslH OaranaygaH
oTTi. JKYKTiNliK Mep3iMi COHFBI €TeKKip KYHIMEH )KoHE yJIbTpa-
JIBIOBICTBIK (PETOMETPHAMEH aHBIKTAJbl. Erep COHFBI eTek-
KIp KYHI MCH Y/IBTPaJBIOBICTBIK (I)eTOMeTpI/I;Ifa CcolKec XKyK-
TLIIIK XKachl ACPEKTepi apachIHAarbl aiibIPMALIBLILIK > 5 KYH
Oosca, xKYKTUTIK Mep3iMi Y/[3 mepekrepi OOMBIHINA aTbIHIBI.
Kaunaarsl PIGFneHreiiin anbIKTay: BeHSITyHKITUS KOMETiMEH
5,0 M kaH akTtmBaTop-reiabMeH (DxoDapMmlHTEpHEHITHI,
Kazaxcran) AVATUBE BakyymasIK TyTikTepre Oip TYHZIIK
alITHIKTaH KeHiH anbIHabl Yariaep 1500 aitd / MUH sKbUTIaM-
IBIKIIEH HeHTPU(YTaTaHIbl )KOHE KaH YATiIepl anbIHFaHHAH
keifin 30 MUHYTTaH KemIikTipiiMer (opmaiblk skacymanap
OemiHin anbiHAbl. Capbicynbl cakTay 8 anTalaH aclaiThIH
yakbitTa 20°C Temmeparypaja xyprizizani. Ocblaan keiin nr/
i emmemMed Human Placental Growth Factor ELISA Kit
for serum, plasma cell culture supernatant and urine (Sigma
Aldrich, T'epmanust) aTThl FBUIBIMH 3epPTTEYJICPre apHaIFaH
pearentrepaiy kemerimeH Dialab ELXS808IU (Dialab,
ABCTpHSI) >KapThUIaii aBTOMATTHl aHAJIM3aTOPBIHAA MMMYH-
Ibl Tannay skacanbsiHabl. 3opaeri PIGF newreitin anbikray:
TaHEPTEHT1 39pJiH OPTaHFBI OOJITiH CTEPUIbAI KOHTEHHED-
ne (GlobalRoll, KeiTait) skxuHamAbI, comaH KEWiH aJIbIHFaH
yiiri 20°C temneparypajia My31aThlIIbl XKaHe 8 anrTaiaH ac-
MAWTBIH YaKbIT cakTansl. OChlAaH KeHiH NI/MI eeMMeH

Human Placental Growth Factor ELISA Kit for serum, plasma
cell culture supernatant and urine (Sigma Aldrich, l'epmanns)
aTTHI FRUTBIMH 3€PTTEyJiepre apHaJFaH peareHTTepIiH KoMe-
rimen Dialab ELX808IU (Dialab, ABcTpus) >xapThliaii aB-
TOMATThl AHAJH3aTOPBIHAA MMMYHIbBI Talfay >KaCasIbIHJIbL.
Ontukanblk THIFBBIALIK 450 HM (OTOMETPHUSUIBIK SAICIECH
Dialab ELX808IU (Dialab, ABcTpusi) MUKPOIUTAHIIIET PUACD
KOMETIMECH OJIICH . AKYBI3AapIblH KOHICHTPAIMICHI OIl-
TUKAJIBIK THIFBI3IBIK IEPEKTEPiHE COMKeC MaianaHblIIaThIH
pearcHTTEpre apHaJFaH HYCKayJgapra COHKeC CTaHIapTTHI
KHUCBIK QIICIIEH €CENTENII.

Cmamucmuxaneiy eyoey Statistica 10.0 Oarmapmama-
ceiHbIH  (StatSoft Inc.) kemeriMeH jKy3ere achIPBUIIBL
CyObekTinepnis jkeke AepeKTepi CoHKeCTeHIIpy HeMipiH
Oepy apKbUIBI JKACHIPBUIFAH JKOHE PYKCATCHI3 KipyneH
KopranraH. CaHIBIK JepekTep ymliH O6emy cesci3 Shapir-
Wilk’s cbiHarel 0obin TaObutanbl. KamelTel emMec Tapaiy
nepekrepi yirin Me anbikTanansl (25 -75 IQR). Exi canapIk
CHUIaTTamMa apachIHIaFbl KOPPEIAIMSIHBIH MapaMeTpiIik eMec
tannaysl COUpMaH KOPPESIMSUIBIK ChIHAFBI apKBUIBI XKYP-
riziani. Hemmik THIIOTEe3aHBIH MAaHBI3IBUTBIFBIHBIH KPUTH-
KaJIBIK JeHreil KeMm nereHne 95% BIKTUMAaIIBIKKA TEH Hell
KaobsuTmauae! (p<0,05).

3epTTeynep KOINaHBICTAFBl TUKAIBIK MIPUHIUIITEPre Col-
Kec JXYpri3inmi skoHe Kaxet OonraH xarnaiina JIOK pykcarst
ANBIHBL. 3epTTeyTe KaThICKAaH MallUeHTTEeP 3ePTTEyTe KaThl-
CyFa aKlapaTTaHIBIPBUIFaH KeliciMiH Oepi.

Hotm:kenep: CanbicThlpy TOOBIHIA JKYKTI oSHenuepaiH
skacel 26,00+4,91 sxac, Herisri Tonta 26,5+5,79 xac.

bi3 TekcepinreH HaykacTap/ia OChI XKYKTUTIKTIH HOTHIKe-
JepiH TanganblK. AKyIIepIliK acKbIHYIapIblH JKUUITI Typa-
JIBI JiepeKTep 1-KecTene KenTipiireH.

Kecte 1 — 3eprremymri Tontapaarsl HayKacTapaa KYKTUTIKTIH aKyIIepiIiK acKbIHYIAPBIHBIH KU1

ACKBIHYJIap Herisri Ton (n = 18) CaasicTbipy TOI (N = 286)
A0COoIOTTI caHbI % AGCOJIOTTI cCaHbI %
I'ecTanmoHB! apTEPUSIIBIK 0 0 16 5,6
THIIEPTEH3HSA
[Mpesknamricust xeHi 1opexeci 0 0 8 2,8
[Ipeskmamricus aybsip gopexeci 3 16,7 3 1,05
DKIIaMIICUS 1 5,5 1 0,34

Table 1 — Patients in the study group pregnancy frequency of obstetric complications

Complications Main group (n =18) Comparison group (n =286)
Abs. % Abs. %
Gestational arterial hypertension 0 0 16 5.6
Mild preeclampsia 0 0 8 2.8
Severe preeclampsia 3 16.7 3 1.05
Eclampsia 1 5.5 1 0.34

1-kecTenmeH Kepin OTLIpfaHLIMLBzLan HETi3ri TomTa na,
CaNBICTBIPY TOOBIHAA Ja JKYKTLTIKTIH €H JKHI KE3[eCeTiH
ACKBIHYBI aybIp MPEIKIAMIICHS OOIBIN TaObIIambl (THICIHIIIE
16,7% xone 1,05%). CanbicThlpy TOOBIHIA T€CTalUSUIIBIK
apTepusUIbIK TunepTeH3us 16 xarnaiina (30%) aHBIKTAIIBL.
JKYKTiTIKTIH eKiHII JKUi Ke3IECeTIH aCKBIHYBI — IKJIAMIICHS
(5,5% xone 0,3%). CoHBIMEH KaTap, CaJbICTBIPMAJIBl TOII-
Tarbl § (2,8%) ManueHTTe KEeHIT MPEIKIaAMIICHs OOIIBI.

Opi Kapaif, 013 XYKTITIKTIH OipiHIII TpUMecTpiHAeTi
(10-14 anTa) kanxaarsl xoHe 3opaeri PLGF koHnenTparu-

SICBIH TaJIJAJBIK: HETI3T1 TONTAFbl 3€pTTey TOOBIHIA KaH-
Jarel KOHIeHTpanus 36,6 (12,8-50,03) nr/mu, ax 39paeri
24,46 (14,6-40,6 p/mmn), p < 0,05, cansIcTBIpy TOOBIHIA:
B Kangarsl PLGF konuenrpanmscsr 35,18 (22,5-51,2)
ur/mi, an wecenre 20,42 (13,79-34,14) nr/miu, p < 0,05
Kypambl.

Kan men 3opneri PLGF nenreiti mep3iminen OypbiH 6oca-
Hy r = 0,762, p < 0,05 x0HE Mep3iMiHeH OYPBIH OOCaHyMEH I
= 0,605, p <0,05 aiitapibIKTail OH KOpPEIALUsIMEH KYIITI OH
KOPpEJSILUSIFA Ue eKEHIITT aHBIKTAJIJIbI.
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Taaxplaay: Xapusnanran 3eprreyiepal Taaaay Ke3iHme
PLGF pnenreiiiniy TemeHneyi Mep3imiHeH OypbiH OocaHy
KayTiHiH JXOfapiaybIMeH OalIaHBICTHI EKEeHIITiH Kepce-
Texi. Aram aiitcak, Sovio xoHe Oackamapsr (2023x) mia-
LEHTapibl ©cy (QaKTophl JEHTeHiHIH e3repyi IualeHTap-
JBIK TUCOYHKIHUSHBI JKOHE NIe Mep3iMiHeH OYpBIH OocaHy
BIKTUMAJIIBIFBIHBIH KOFapJIaybIMEH OaiIaHBICThI SKECHIITIH
kepcerTi [14]. Conbimen katap PLGF nenreiii xxoHe Xyk-
TUTIKTIH OPTYpPJi acKbIHYJIAphl, COHBIH IMIiHAE Mep3imi-
HeH OYpbhIH 00CaHy apachlHIAarbl OailIaHBICTHI AHBIKTaFaH
oprypai 3eprreynep Oap. [lonukaposa H.IO. sxoHe Oacka-
mapel (2024xx) PLGF »xoHe TaMBIpIaBl SHAOTETUH ©cCy
¢daxropeinbiy (VEGF) peniH, oiapAblH KYKTUIIK acKbIHY-
nmapeIMeH OaimaHbichiH Oaramaran [15]. Am 2020 >KbUTBI
Caksapenuaze H.IO. o3 3epTTeyinme mraneHTapiIbIK aHTHO-
renesre PLGF ocepiH xoHe npeskiiaMIicust MeH Mep3iMiHeH
OypbIH O0cCaHy CHSKTHI KYKTUIIK acKbIHyJIapbIMeH Oaitna-
HBICHIH aHBIKTaFraH [16].

3eprTey HOTHXKelepi Mep3iMiHeH OypblH OocaHynubl 0oI-
xayra Owomapkep perinne PLGF aneyerin nonenneiini.
Srun, xauparsl, 39paeri PLGF TeMeH KOHIIEHTpaIUsIChl KaH
TaMbIPJIaPbIHbIH WHBA3HsCHIHBIH Oy3bUIybl MEH ILIAleHTa
aKayJapblH KepceTyl MYMKiH, Oys OocaHynplH epre Oacra-
TMybIHa oKenendi. JlereHMmeH, oneOueTTe 3epTXaHalblK XarTa-
MaJtap/Isl CTAHAAPTTAY/IbI KAXKET €TETIH OHTAMIIBI IIEKTI MOH-
Jilep MEH eJllIey 9SAiCTeMECiHe KATBICTHI KeiCHeyIIUTiKTep
6ap. Cenimai 6omxkay xypansl petiane PLGF ximHuKaIBIK
ToxXipudere OipiKTIpy YIIH KOCHIMIIA ayKbIMJbI 3epTTEYIep
KaXeT.

Bi3 Ka3ax momymsAIUsIarel MEpPUHATAIABIK Kayilm JeHreii
JKOFaphl )KOHE TOMEH SWeNAep/iH KYKTUTKTIH OlpiHII TpH-
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mectpingeri Hecenreri PLGF koHIEHTpalMschiH 3epTTeUTIH
HeMece TOyeKe ASHIeil TOMEH TonTapIarkl KaH MEH 33pJeri
PLGF apaceiHmarsl OaimaHBICTBI 3epTTEHTIH 3epTTeyiepai
tarmmanablik. Jlereamen, 3apaeri PLGF 1D jxoHe ypBIKTHIH
KYpcaK IMIUTIK JaMy Kilipici CHSKTHI acKbIHYJIApABIH Iep-
CHEKTHBAJBI OOJDKAYIIBICHI OOJIBINT CaHaIabl. 3epTTEYIePaiH
KOTIIUTITHAE TePUHATAIIBIK Kayill (aKTOPIaPBIHBIH TeTe-
porenainiri 6onapl, Oy HoTHXKeNepAl Oypmaiaybl MYMKiH.
Conpaii-ak, 3epTTey MepUHATAIABIK TOyeKeli TOMEH XKYKTI
odifennepae Kypri3ini, OyJ1 )KoFapbl EpHHATAIIBIK KayiIlTe
kaH MeH 3apaeri PLGF konuenTpauuscsl, acipece PLGF me-
TaboNM3MiHe KaTBICAThIH OpTraHaap MEH JKyHeJepAiH maToo-
THSCHI TYpaJIbl MOCEJIEH] alllbIK KaJIbIpabl.

KopsiTeinasl: Kanparer xone 3opmeri PGF  pmeHreiii
Mep3iMiHeH OYypbIH OOCaHyMEH KYIITI OH KOPPETSAIUsIFa he
(r =0,762, p < 0,05) >xoHe Mep3iMiHeH OypbIH OOCaHyMEH
(r= 0,605, p < 0,05) aliTapibIKTail OH KOPPEIALHS.

MaHpI3apl  KOppessiuara KapamacTaH, CTaHJapTTaliFaH
MICKTI MOHEP/I aHBIKTAy >KOHE MEp3iMiHeH OYpBIH OocaHy
KayIliH epTe aHbIKTayFa OarbITTalFaH KIMHHUKAJIBIK TOHKIpH-
6ene PLGF xonmanyra MyMKiHAIK OepeTiH OipKemKi emmey
QMiCTEPiH 93ipJey YIIIiH KOCBIMIIA 3ePTTEYICp KaXKeT.
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Optimization of treatment of antiphospholipid
syndrome in pregnant women: Clinical research
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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.

Keywords: antiphospholipid syndrome, pregnancy, systemic enzyme therapy (SET), plasmapheresis.
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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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IpoduiaakTuka v JiedeHHe KOJOMPOKTOJIOTHYeCKUX 3a00/1eBaHMil
y 0OepeMeHHBbIX KeHIIUH B YCJIOBUAX MOJTUKIUHUKN:
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AHHOTAIUA

AxTyaabHocTh: Kononpokronornaeckue 3a001eBaHus y OCpeMEHHBIX KEHIIUH IPEICTAaBIAIOT cO00H BaXKHYI0 MEIHUIIMHCKYIO IPo0IeMy,
MOCKOJIBKY (DH3HOJIOTHUECKHE H3MEHEHHsI B OPraHU3Me BO BPEMsI TeCTaIlMi MOTYT CIIOCOOCTBOBAaTh MX Pa3BUTHIO. YacToTa aHAJIbHBIX Ma-
TOJIOTHH, BKJIIOYasi TeMOPPOH, aHAJIbHBIE TPEIINHEI ¥ aHAIBHOE HeAepKaHHe, YBEIMUMBACTCS C IPOrPECCUPOBAaHNEM OEPEMEHHOCTH, 4TO
TpeOyeT CBOCBPEMEHHON THArHOCTHKH U pa3padoTku 3P (EeKTHBHBIX METOMOB MPOPHIAKTHKA 1 JICUCHHSL.

Ieab ucceoBaHus — OLIGHKA 0COOCHHOCTEH TEUEHMsST KOJOMPOKTOJIOTHUECKHUX 3a00JIeBaHuil y OepEeMEHHBIX KEHIUH JUIsl YIy4IIeHHs
JUATHOCTHKU U TEPaluy B aMOyJIaTOPHBIX YCIOBHS.

Mertoapi: IIpoBeneHO peTpPOCIEKTHBHOE KOTOPTHOE HCCleloBaHUE 153 GepeMEeHHBIX XKEHIIMH, HAalPaBIeHHBIX Ha KOHCY/IBTAIMIO K KOJIO-
npokrosory B noaukianHuky Ne3 r. Kaparanasl ¢ 2022 no 2024 roasl. BriitoueHs! HalUeHTKU ¢ IOJ03PEHUEM Ha KOJIOIPOKTOIOINYECKYIO
MIATOJIOTHIO WIIH paHee YCTaHOBICHHBIM Auar€o3oM. Mcmone3oBanick MeTons! cOopa anaMHe3a, GU3NKATbHOTO 0CMOTpPA, HHCTPYMEHTAIIb-
HOW JMarHOCTUKHU (aHOCKONHUs, pekropomaHockonusi, Y3W). [Ing cpaBHeHus rpynm npumessics kputepuid CteioneHTa (t-test) s ko-
JIMYECTBEHHBIX JAaHHBIX M KPUTEPU ¥ Il KaTeropHalbHbIX MEPEMEHHBIX. JJOCTOBEpHOCTD pa3nuuuil cuuTanachk 3HaduMon npu p<0,05.
Craructudeckas 00paboTka JaHHBIX TpoBoAMIack B mporpamme SPSS 26.0.

PesynbTarei: CpeHuii BO3pacT 00CIeIOBaHHBIX OEPEMEHHBIX cOCTaBmI 29,246,3 rona, 60JIbIIMHCTBO 00parieHuii mpuxoamuiocs Ha I11 Tpu-
MmecTp (48,4%). Hanbomee gacTsIMH KOJTONIPOKTOIOTHYECKAMH 3a0oneBaHusaMy ObLtn reMoppoit (37,5%), anansusie Tpenmas! (30,0%) n
aHanpHOe HexepxkaHue (22,5%). Yactora 3aopoB 3HAYUTEIBHO YBEINYUBAIACH C IporpeccupoBanreM 6epemenHocTH (p<0,05). AHanbHBIE
TPELIMHBI Yallle AUarHOCTUPOBANUCH B | TpuMecTpe, Toraa kak reMoppoil u anansHoe Hegepskanue — Bo I u 111 tpumectpax.

3akimoueHne: bepeMeHHOCTh OKa3bIBaeT 3HAYUTEIbHOE BIUSHUE HA Pa3BUTHE U T€UEHHE KOJIOMPOKTOIOTNUECKHX 3a001eBaHui, 4TO TpeOyeT
JMHAMHUYECKOTO HaOJIOAEHHS, CBOEBPEMEHHOH AMarHOCTUKY U NpoduakTiieckux Mep. [lomydeHHbIe pe3yasTaTsl HOT4epKUBalOT He00X0-
JUMOCTB MEXIHCIMILTMHAPHOTO TTOX0/a K BEAACHHUIO OEpEMEHHBIX JKEHIIIH C aHAJIBHOW IAaToIOoTHel 1 pa3paboTKy HHANBHIYaIH3HPOBAH-
HBIX CTPATETHii JICUSHUsI U IPO(UIAKTUKH.

KnioueBsle c10Ba: 6epementvle dcenuyunsl, mpumecmp bepemeHnocmu, Ko1onpoKmono2uieckue 3a001e6anusl.

Jas mutuposanus: Kamuesa J[.K., bansik6aesa A.M., [Tammmos M.O. u ap. [Ipodunaktuka u iedeHUE KOJOMPOKTOIOTHYSCKHX 3a00-
JIeBaHUH y GepeMEHHBIX JKCHIIMH B YCIOBHAX MOJHKIMHUAKA: PETPOCIICKTHBHOE KOTOPTHOE UCCIICIOBAHUE. PenpoO0yKmusHas MeOuyuHa
(Lenmpanvnas Azus). 2025;1:115-121.

https://doi.org/10.37800/RM.1.2025.449

Prevention treatment of colorectal diseases in pregnant women in outpatient
settings: A retrospective cohort study

D.K. Kaliyeva’, A.M. Balykbaeva’, M.O. Pashimov?, Z.D. Dushimova®>, Zh.O. Yusupova’,
Y.G. Turdybekova’, E.B. Kultanova*

'Karaganda Medical University, Karaganda, the Republic of Kazakhstan,
2Research Institute of Cardiology and Internal Diseases, Almaty, the Republic of Kazakhstan,
al-Farabi Kazakh National University, Almaty, the Republic of Kazakhstan,
“Polyclinic No. ? of Karaganda, Karaganda, the Republic of Kazakhstan

ABSTRACT

Relevance: Colorectal diseases in pregnant women represent a significant medical concern, as physiological changes during gestation
may contribute to their development. The prevalence of anorectal disorders, including hemorrhoids, anal fissures, and fecal incontinence,
increases as pregnancy progresses, necessitating timely diagnosis and the development of effective preventive and therapeutic strategies.
The study aimed to assess the characteristics of the course of proctological diseases in pregnant women to improve their diagnosis and
therapy in outpatient settings.

Methods: This retrospective cohort study involved 153 pregnant women referred for proctologist consultation at Polyclinic No. 3 in
Karaganda from 2022 to 2024 with suspected proctological pathology or a previously established diagnosis. The methods used included
collecting anamnesis, physical examination, and instrumental diagnostics (anoscopy, rectosigmoidoscopy, ultrasound examination). Group
data were compared using Student's t-test for quantitative data and y? test for categorical variables. The differences were reliable at p < 0.05.
Statistical processing was performed using SPSS 26.0 software.
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Results: The mean age of the involved pregnant women was 29.2+6.3 years. Most of them (48.4%) sought consultation in the third trimester.
The most common colorectal conditions were hemorrhoids (37.5%), anal fissures (30.0%), and fecal incontinence (22.5%). The incidence
of constipation significantly increased as pregnancy progressed (p<0.05). Anal fissures were more frequently diagnosed in the first trimester,
whereas hemorrhoids and fecal incontinence were more prevalent in the second and third trimesters.

Conclusion: Pregnancy has a significant impact on the development and course of colorectal diseases, necessitating continuous monitoring,
timely diagnosis, and preventive interventions. The findings emphasize the need for a multidisciplinary approach to managing pregnant
women with anorectal pathology and the development of individualized prevention and treatment strategies.

Keywords: pregnant women, trimester of pregnancy, colorectal diseases.
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AHJATIIA

O3exTivtiri: XKykri offennepaeri KOJIOMPOKTOIOTHSIIBIK aypyJap MaHbI3/Ibl MEAULIUHAIIBIK MOcele OOJIBIN TaObU1aabl, ce0edl )KYKTUTIK Ke3iH-
Jie ar3ajga 0onaThlH (GU3HOIOTHSIIBIK ©3repicTep OJIap/blH AaMybIHa BIKIIAN €Tyl MyMKiH. [eMoppoii, aHabbl )KaphIKTap )KOHE aHaJIbbIK
ycTaMayabl Koca allFaHza, aHalbIbl TaTONOTHSUIAPABIH KHUUTITT KYKTUTIKTIH YIFalObIHA OalIaHBICTHI apTaabl, Oy 63 Ke3eTiHAe YaKbIThIIbI
JIMAarHOCTHKaNay )aHEe aJlIbIH ajly MeH eMACY/IIH THIM/II SAIiCTepiH a3ipiey/i KaxeT eTesi.

3epTTey MaKcaThl — aMOyJIaTOPHSUIBIK JKaFAaiiia TUarHOCTHKA MEH TePaHsHBI KaKcapTy YIIIH KYKTI afeliep/ieri KOJIOIpOKTOIOT HSUIBIK
aypynapablH epeKIIeTiKTepin Oaramnay.

Imicrepi: 2022-2024 xpuinap apansirbinga Kaparanisl kanansik No3 eMxaHachlHa IPOKTOJOITHIH KeHECIHE kibepinreH 153 xykTi oifenre
PETPOCIIEKTUBTI KOTOPTTHIK 3€PTTEY JKYPri3iiai. KomompoKTONOrusiblK MaToNorusFa KYHIiKTi HeMece OYphIH aHBIKTAJIFaH JHArHO3bl Oap
HayKkacrap Kipeni. Kongansuiran spictepre aHaMHe3 jKHHAy, (U3HKAJIBIK TEKCEPY XKSHE acanThIK JHarHOCTHKA (AHOCKOIHS, PEKTOCKOIHS,
YABTPaIBIOBICTHIK) KipAi. TonTapabl cambICTRIpy YIIIH CaHIBIK Jepekrep ymriH CTyneHTTik KpuTepuil (t-test) skoHe KaTerophsuIbIK alHbI-
MaJbljIap YIIiH 62 KpUTEpHidi KOIIAHBUIABI. AHBIPMAIIBbUIBIKTApAbIH ceHIMAUTIT p<0,05 ke3iHae MaHBI3AB! 00JbIN caHaiasl. [epexrepai
cratucTukaibik oHaey SPSS 26.0 6arnapiaaMachiHIa XKYprisiii.

Hotuxenep: JKykri offennepain oprama xacsl 29,2+6,3 xactel Kypansl. Onap kebinece ymrinmi Tpumectpae (48,4%) KoHcympranusra
Kyrinai. EH &ui Kke3zeceTiH KoIonpoKTOIOTHSIIBIK aypyliapiblH imriHeH reMoppoi (37,5%), ananbasl xapsikTap (30,0%) xoHe aHaTbIBIK
ycramay (22,5%) 6onasl. JKYKTLTIKTIH JaMyBIMEH iII KaTy JKULUTITI aiftapisikrail eckeri (p<0,05) Gafikanmbl. AHAIBIBI XKapBIKTap KYKTLTIK-
TiH | TpuMecTpiHze X1l aHBIKTAIBI, aJl TeMOPPOI MeH aHaJbIbIK yeTtamay 11 sxone 111 TpumecTprnepae AnarHoCTUKATAHIBL.
KopBITBIHABI: XYKTUIIK KOJIONPOKTOIOTHSUIBIK aypyJIaplblH 1aMybl MEH arbIMbIHA aiiTapiIbIKTail acep eTeli, Oy TMHAMUKAIIBIK OaKblia-
YIBI, yaKBITBUIBI JUATHOCTHKAHBI JKOHE aJIbIH Ty IIapajapblH XKYPTi3y/l KaxXeT eTe/l. AIBIHFaH HOTIDKEIep aHAIbIBIK MAaTOIOTHACH Oap
XKYKTI offenziepi 6ackapyra ®aHe KeKe eM/iey MEH aJlJ[bIH ajly CTpaTerusuIapbIH 3ipieyre MoHapaiblK KO3KapacThIH KaXKETTIIIrH KOPCeTe .

Tyiiinai ce3nep: orcyxkmi atiendep, Hcykminikmiy mpumecmpi, KOIORPOKMOIOSUATBIK AYPYIAp.

Brenenne: Komonpokronormaeckue 3a0oneBaHus y oepe-
MEHHBIX KEHIIIMH IPEACTABISIOT COO0M aKTyallbHYO ITPooJIe-
MY COBPEMEHHOI MeIUINHBI, TOCKOJIBKY X TEYEHHUE OCIOXK-
HsieTCs (QPU3MONIOTHYECKIMHI U3MEHEHUAMH, ITPOUCXOAAIINMHE
B opranusme B nepuoj recrauui [1]. TopmoHansHbIe, aHaTO-
MHUYECKHE U COCYINCTbIe M3MEHEHHs OpraHOB MaJIOrO Ta3a
BO BpeMsi OepeMEHHOCTH OKa3bIBalOT TIIyOOKOE BIMSHHE
Ha aHOpPEKTallbHyI0 oO0JlacTh, Jejas TeMOppoil Hambolee
YacThIM KOJIOTIPOKTOJIOTMYECKUM OCJIO)KHEHHEM OepeMeH-
HocTH. Taxke BCTpedaroTcs aHaJIbHbIE TPELUUHBI, OCTPBIN
TPOMOO3 reMOPPOUAAIBHBIX Y3JI0B, BOCHAIHUTENbHBIE 3200-
neBanus kumedynnka (B3K) u apyrue naronorun, oxaspiBaro-
Iye BIMAHUE Ha KaUeCTBO XM3HMU JKCHIIWH M MOTSHIIMAIBHO
OCIIOXKHSIIOIIME TeUeHHE OEPEMEHHOCTH U POJIOB.

®DaxTOphl, CIIOCOOCTBYIONINE Pa3BUTHIO 3THX 3abojeBa-
HUM, BKIIIOYAIOT MOBBIIICHHE BHYTPHOPIOIIHOTO JaBJICHUS,
MEXaHHYECKOe BO3/ICHCTBUE YBEINYMBAIOLICHCS MaTKd Ha
OpraHbl MaJloToO Ta3a, M3MEHEHNE BEHO3HOTO KPOBOOOpaIlle-
HU, 4 TAKKC TOPMOHAJIBHBIC BJIUAHUA, B YACTHOCTH IMOBbI-
[IEHUE YPOBHS IPOreCTepOHa, KOTOPBIN 0oOnamaeT Ba3oaM-
IATHpYIOIMM JaeicTBueM [1-4]. DTH W3MEHEHUs CO3JaroT
YCIIOBUS JUIsi BEHO3HOTO 3aCTOsi W PACIIMPEHHUS] COCY/OB,
YTO 0COOEHHO BBIP)KEHO BO BTOPOM M TPETHEM TPUMECTpax
6epemennoctu [2]. TIoBBIIICHHBIH 00BEM IUPKYITHPYIOMICH
KpoBH (Ha 25-40%) Takxke cocoOCTBYET BEHO3HOM JTUiiara-
muu [3]. [Iporecrepon, pacciallisis CTCHKH BEH, AETAcT UX
Gornee MoABEPKEHHBIMY PACIINPEHHIO, YTO YBEIHIUBACT Be-
POSTHOCTE pa3BUTHs reMoppost [5,6]. CHMITOMBI aHANBHOM
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NATOJIOTHH Yallle BCEro MOSBIISIOTCS BO BTOPOM U TPEThEM
TpHUMecTpax OepeMEHHOCTH | TIOCIIE POIOB.

Puck pa3BuTHs reMoppost 3HAYUTEIHHO BO3PACTALT C YHC-
J10M OepeMeHHocTeit u pomoB. Y 70% KCHIMH C IUATHO30M
reMoppoii B aHamHe3e ObLta XOTs1 OBl 07jHa OEpeMEHHOCTh
[6]. WccmenoBanusi TOKA3BIBAIOT, YTO IOCJE TEpBOM Oepe-
MEHHOCTH T'eMOppoii nuarHoctupyerca y 37,9% sxeHIuH,
rocse nByXx oepemenHocreit —y 38,4%, a mocne Tpex u 60-
nee —y 40% [7]. Pomp! MOBBIIIAIOT PHCK Pa3BUTHS TEMOPPOS
MOYTH B BoceMb pa3 [5]. Psx aBTopoB yKka3pIBaroT Ha TO, UTO
YKEHIIMHBI, TIEPEHECIINE BarnHalIbHBIE POJIBI, UMEIOT OoJee
BBICOKMH PHUCK Pa3BUTHs OUC(HYHKIMM Ta30BOTO IHA, YEM
JKEHIIUHBI, IepeHeCIre KecapeBo ceueHue [8].

AHanbHBIE TPEIIMHBI, KaK IPaBWIIO, JIOKAJIU3YIOTCS MO
3aIHe CPeUHHON JIMHUN, OMHAKO y 15% KCHIIMH BEISBIISA-
I0TCSL ¥ B IEpEIHEN YacTu aHAIbHOTO KaHauna [9]. OCHOBHBIE
CHMIITOMBI BKJIIOUAIOT 00k Npu Aedekanny, sxokeHne U He-
OonpImre aHaTFHBIE KPOBOTEUCHHS. 3a00IIeBaeMOCTh TOCTH-
raet muka B Bo3pacte oT 15 1o 40 net. ITogxoas! K JieueHHIO
BapbUPYIOTCS. OT KOHCEPBAaTUBHBIX METO/IOB (AueTa, ciaadu-
TENbHbIE, MHOPEIAKCAHTbI, MECTHAsI TEpanusi) A0 XUPYpPrH-
YCCKUX BMCIIATCIILCTB, BKIIKOYAA C(I)I/IHKTepOTOMI/HO " I11j1a-
ctuueckue onepauuu [10].

Axyniepckre TpaBMbl aHAJIBHOTO C(hUHKTEPa BO BPEMS Po-
0B MOTYT NPUBOAUTE K CECPHLE3HBIM IOCICACTBUAM, TAKUM
Kak aHaJbHOE He/epKaHue, AMCIapEyHUs], peKTOBaruHajb-
HBIE CBUINU M XpoHmYecKkas 0onb [11]. Yactora aHampHOTO
HCACPKAHUA CPEAU KECHIUH C AKYIICPCKUMU MMOBPEKIACHUA-
mu aHanbHoro cuukTepa (AITAC) cocrasnser 35-60% [12].
Y nepBopomsmux xeHmuH puck passutus AITAC Bapsupy-
etcs ot 1,4 no 16%, y noBropHopoasuux — ot 0,4 1o 2,7%.
Kenmunel, nepenecne AITAC, UMEIOT NOBBIIIEHHBIN PUCK
MTOBTOPHOTO Pa3pbIBa MPOMEKHOCTH B MOCIEAYIOIINE POJIBI
[13].

S3Bennsiit konut (SIK) vame BecTpeyaercs y KEHIMH Jie-
TOPOJHOTO BO3pPAcTa, 4TO JEJaeT ero BIMSHHE Ha TEUYCHHE
OEpeMEeHHOCTH W POIOB OCOOEHHO akTyanbHbIM [14,15].
Henocrarounslii KOHTPOJIb BOCHANIUTEIBHBIX 3a00JeBaHUN
KHIIIEYHNKA MOXKET IIPUBECTH K OCIIOKHEHUSIM OepeMEHHO-
CTH, BKJIFOYAs MPEXKIEBPEMEHHBIE POJIBI U HU3KUI BEC II10AA
[16]. Beibop cniocoba pomopaspenicHus y nanueHtok ¢ B3K
TpebyeT MEKANCIMIUIMHAPHOTO ITOAX0/a, OTHAKO NPHOPH-
TET OTJAeTCs aKyIIepCKUM MoKa3aHusM [17].

Bonpoc 0 BIMSHMM BarMHAJIBHBIX POJOB Ha (YHKIIHIO
aHAJBHOTO C(UHKTEpAa OCTAeTCsA INPEIMETOM IHCKYCCHH.
HCCJ’IC}]OBaHI/Iﬂ IMOKa3bIBaIOT, YTO Y KCHIIWH, POAMUBIIHNX Ba-
TMHAJIBHO, PUCK HEAEPXKaHUs Kaja BBIIIE 110 CPABHEHHIO C
TEMH, KTO TIepeHec kecapeBo cedenne [ 18]. Ito MmoxkeT OBITh
CBSI3aHO C TIOBPEXKICHUSIMH CPUHKTEPA, KOTOPBIE HE JIMarHO-
CTUPYIOTCSI B MOMEHT poj10B, 80% mopakeHHui 0CTaloTCs He-
3aMEYEHHBIMH BO BPEMs POJOB M CBS3aHBI C HEKOTOPOIL CTe-
TIEHBIO HelepKaHus Kajia B 55% ciiydaeB MpH IUTETLHOM
Habmonenuu [19].

Ilens uccienoBaHusi — OLCHKA OCOOCHHOCTEH TEUEHHS
KOJIOTIPOKTOJIOTHYECKHUX 3a00J1€BaHUH y OEpeMEHHBIX JKeH-
LIWH JJIA YIYYLICHAS TUarHOCTUKY U Tepany B aMOyJiatop-
HBIX YCIJIOBHSL.

Marepuansl u MeToabl: lccienoBaHue IpeacTaBis-
eT coboil oOcepBalMOHHOE, PETPOCIEKTHBHOE KOTOPTHOE
uccienoBanue. B uccnenoBanue Obiu BKiOUEHBI 153 Oe-
pEMEHHbIE JKEHIIMHBI, HalpaBIeHHbIE Ha KOHCYJIBTAIHIO
K KojompokTosiory B mepuox ¢ 2022 mo 2024 rox B KI'TI
Ionuknuuuky Ne3 ropona Kaparaumst.

Kpurepun BritodeHus:: GepeMeHHBIE JKEHIMHBI C IIO0-
3pEHNEM Ha KOJOMPOKTOIOTHUECKYIO MATOJIOTHIO WM paHee
YCTaAHOBJICHHBIM JTUArHO30M. KpI/ITepI/II/I HUCKIIOYCHUA:. IIa-
LUEHTKN C OHKOJIOTHYECKHMH 3a00JI€BaHMAMH KHIIEYHHKA,
TSDKEJIBIMH  COMAaTHYECKHIMHU TTAaTOJIOTHSAMH, MEMIAIOIINMHU
obcnenoBanmio. CormacHo «CTaHAapTy OpraHu3allii OKa3a-
HUSI aKyIIepCKO-THHEKOIOTHUECKOH TomMoInu B PecrryOmnke
Kazaxcran» (Ilpukaz M3 PK ot 26 asrycra 2021 . Ne KP
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JICM-92), Bce MamMeHTKH C MOAO3PEHHEM Ha KOJOIPOK-
TOJIOTUYECKUE 3a00JIEBaHUSI WM C paHee YCTaHOBJIECHHBIM
JIMarHO30M ITOAJIEKAIN CHENHATN3NPOBAaHHOMY 00CIIEe10Ba-
Huto [20].

OOcenoBanye BKIIOYAI0 cOOp aHaMHe3a, (hM3MKAIbHBINA
OCMOTp, @ TAKXKE MHCTPYMEHTAJIbHBIE METOABI ANArHOCTH-
KM (QHOCKOTIUSA, peKTopoMaHocKomnusi, Y3U opraHoB maio-
ro Tasza). s OLEHKH TSDKECTH COCTOSHHS NPHMEHSIIMCH
CTaHAAPTHBIC MIKATbl CHMITOMOB, YYHTHIBAJINCH JaHHBIC
71a00paTOPHBIX aHAJIM30B. B 3aBHCUMOCTH OT pe3yJbTaroB
o0creoBaHMsl NallMeHTKaM MOAOHpalINCh KOHCEPBAaTHBHBIC
WJIN MaJIOMHBAa3MBHBIE METOJIBI JICUCHNUS, & TAKXKE JIaBAJIHNCh
PEKOMEHIAINH 10 TPO(UIAKTHKE OCIOKHEHHH.

Crarucruueckas 00pabOTKa TaHHBIX POBOAMIACH B IIPO-
rpamme SPSS 26.0. Vcnonp30BaHbl METOIBI ONHCATEIBHOM
CTaTUCTHUKH: pacdyeT cpelHuX 3HayeHui (M), cTaHIapTHOTO
otkioHenus (SD) u wactorHslit ananus (%). Ays cpaBHeHMs
rpynn npumessuics t-xpurepuii CTbIOnEHTa AT KOJIHUeE-
CTBEHHBIX JAHHBIX M KPUTEPHUH ¥> JUIsl KaTerOpHajbHBIX Iie-
peMeHHBIX. JI0CTOBEpHOCTh pa3sIMuuii cunTanach 3HAUMMOM
mpu p<0,05.aBepHOE

Pesyabrarbi: CpenHuii Bo3pacT oOCIeIOBaHHBIX Oepe-
MCHHBIX, HANPABICHHBIX 33 AHAIM3UPYEMbIH MEpHON Ha
KOHCYJIBTAIMIO K KOJIOIIPOKTOJIOTY, cocTaBui 29,2+6,3 roxaa.
HauOomnburyro BO3pacTHYHO TPYIIy COCTABHIIM HAIMCHTKH
26-35 ner (53,6%), Torma Kak >KSHIIMHBI MIIaiie 25 JeT
coctasmim 28,1%, crapme 36 net — 18,3%. Pacnipenenenue
10 TPUMECTpaM OEpPEMEHHOCTH IIOKa3aslo, YTO OOJBIIUH-
cTBO oOpamenuii npunutock Ha III Tpumectp (48,4%), Torna
kak Bo Il TpumecTpe 3a MEIMIIMHCKOW MOMOIIBIO OOpaTH-
muck 37,3% nanuentok, a B I tpumectpe — 14,4% (Tabmu-
na 1). JlaHHbIe TOATBEPKAAIOT, POCT YaCTOThI KOJOIPOK-
TOJIOTUYECKUX 3a0O0JIEBAHUI MO0 Mepe YBENWYEHHs CpOKa
OCpEMEHHOCTH.

Tabmuma 1 — Xapakrepuctuka 00cie10BaHHBIX OepeMeH-
HBIX )KEHIL[IH 110 BO3PacTy U CPOKY OEpPEMEHHOCTH

Ilepemennas Yacrora, n (%)
Bospacm
<25 ner 43 (28,1)
26-35 ner 82 (53,6)
>36 ner 28 (18,3)
Tpumecmp bepemennocmu
I rpumectp 22 (14,4%)
II Tpumectp 57 (37,3%)
III Tpumectp 74 (48,4%)

Table 1 — Characteristics of the examined pregnant women
by age and gestational age

Variable Frequency, n (%)
Age
<25 years 43 (28.1)
26-35 years 82 (53.6)
> 36 years 28 (18.3)

Trimester of pregnancy

First trimester 22 ( 14.4%)
57 (37.3%)

74 (48.4%)

Second trimester

Third trimester




Original research
OpueuHanbuble ucciedo8anus

Reproductive Medicine (Central Asia) 2025, no. 1
Penpooykmuenas meouyuna (Llenmpanvnas Asus) 2025, Nel

AHanu3 BBISBICHHBIX aHAIBHBIX MATOJOTHH y OepeMeH-
HBIX MAIMEHTOK mpezcTasieH B Tadmune 2. MccnenoBanue
MOKA3aJI0 PAa3INYMsl B CPOKAX BIIEPBBIC ANArHOCTHPOBAHHBIX
3a00JIeBaHNI aHAJIBFHOTO KaHajla B 3aBUCHMOCTH OT TpUMe-
cTpa OepeMeHHOCTH.

AHanpHas TpemuHa Obuta BeLBieHa y 30,0% ManueHTok.
HaunOomnpiee KOIMUECTBO CITydaeB 3aperucTpUpoBaHo B [
tpumectpe (75,0%), Bo Il TpumecTpe yacTtoTa BBISBICHUS
cHIKanack (28,6%), a B Il Tpumectpe Habmonaxocs 24,1%
ciydaeB. JlaHHBIE CBUIETEIBCTBYIOT O OOJIBIIEH mpenpacio-
JIO)KCHHOCTH K Pa3BUTHIO aHAJIBHBIX TPEIIMH Ha PaHHHUX CPO-
Kax OEpEeMEHHOCTH.

I'emoppoili, HanpPOTUB, NMPEUMYILIECTBEHHO JUArHOCTUPO-
Basiach Bo I (42,9%) u 1II (41,4%) TpumecTtpax, Torna Kaxk
B | TpuMecTpe maHHas maTooTHs HE BHIIBILUIACh. B 1enom,
reMoppoiiHasi 00JIe3Hb OblIa CaMOil pacnpoCTpaHEHHOM ma-
TOJIOTHEW cpean 00CieI0BaHHbIX MAlMEHTOK M BCTPEYanach
B 37,5% ciy4aes.

AHanpHOE Helep)KaHue TUarHOCTUPOBaHO y 22,5% manu-
entok. OHo oTcyTcTBOBaIIO B | TpMeEcTpe, HO OBLIO BHISBIIC-
HO BO II (28,6%) u III (24,1%) TpumMecTpax, 9TO yKa3bIBaeT
Ha TMOCTEIICHHOE Pa3BUTHE JAHHOW MATOJIOTUH Ha MO3THHX
CpOKax OepeMEeHHOCTH.

ComyTcTByIOIME aHATbHBIE IATOJIOTWH BCTPEYANCh Yy
10,0% manmenTox. B GonpIIMHCTBE CIydYaeB OHU JUATHOCTH-
poBaiuce B 1 (25,0%) u III (10,3%) TpumecTpax, Torna Kak
Bo Il TpuMecTpe HE BBISABIISIINCS.

Takum 0Opa3zom, HanboJbIIee KOIUISCTBO aHATBHBIX Ma-
tonoruit quarnoctupyercs Bo II u III TpumecTpax Gepemen-
HOCTH. AHaibHAas TPEIIMHA Yalle BBIABISIETCS HAa PAHHHUX
CpOKax, Torza Kak IeMoppoiiHas OoJie3Hb U aHAJIbHOE HE-
Jiep>)KaHue perucTpupyrorcs npeumyiectsenHo Bo 11 u III
TpUMecTpax. OTH JaHHBIE TOATBEPKAAIOT HEOOXOANMOCTh
JMHAMHYECKOTO HAOJIOICHUsS 32 COCTOSIHUEM aHAIIbHOTO Ka-
Hasla y OEpeMEHHBIX C PAHHUX CPOKOB IeCTall{ ISl CBOEB-
PEMEHHOW NUAaTrHOCTUKHU U IPOQPIIAKTHKH OCIOKHCHHH.

Ta6n1/111a 2 - PacnpeaeneHI/Ie aHaJIbHBIX HaTOJ'IOFPIfI, BICPBLIC BBIABJICHHBIX BO BpEMS 6€peMeHHOCTI/I

MaTtojoruu Bpemsi AMarHocTUKU Beero, n (%)
AHAJBHOT'0 KaHa/1a I Tpumectp, n (%) II Tpumectp, n (%) | I Tpumectp, n (%)
AHanpHas TpeluHa 5 (75,0%) 2 (28,6%) 7 (24,1%) 14 (30,0%)
T'emoppoiinast 601e3Hb 0 (0%) 3 (42,9%) 9 (41,4%) 12 (37,5%)
AHanpHOE HellepKaHne 0 (0%) 2 (28,6%) 7 (24,1%) 9(22,5)
Comyretayiomue 2 (25,0%) 0 (0%) 3 (10,3%) 5 (10,0%)
Bcero 4 (10,0%) 7 (17,5%) 29 (72,5%) 40 (100%)

Table 2 — Distribution of a

nal pathologies, newly diagnosed during pregnancy

Diagnostic time

Anorectal disorders 1st trimester, n (%) | 2nd trimester, n (%) | 3rd trimester, n (%) Total, n (%)
Anal fissure 5(75.0%) 2 (28.6%) 7 (24.1%) 14 (30.0%)
Hemorrhoidal disease 0 (0%) 3 (42.9%) 9 (41.4%) 12 (37.5%)
Anal incontinence 0 (0%) 2 (28.6%) 7 (24.1%) 9(22.5)
g;i%ﬁg‘gtfgsanal 2 (25.0%) 0 (0%) 3 (10.3%) 5 (10.0%)
Total 4 (10.0%) 7 (17.5%) 29 (72.5%) 40 (100%)

AHanu3 (QyHKIMOHAIBHBIX HApyIIEHUH KUIIEYHHKA B 3a-
BUCHMOCTH OT CpOKa OEpeMEHHOCTH BBISIBHJI 3HAYUMBIE
pa3nu4usl B 9acTOTE 3armopoB U auapen (tabmuma 3). 3amop
6511 Hambosee pacIpOCTPaHEHHBIM CHMIITOMOM M €ro Ya-
CTOTa 3HAYNUTENbHO YBEIMYHBAJIACh C MPOTPECCHPOBAHUEM
o6epemennoctu: ¢ 17 ciayuaeB (I Tpumectp) mo 67 ciydaes
(ITI rpumectp) (p<0,05). Junapes O6pu1a OTMEUEHA TONBKO Y 2
MAMEHTOK B | TprMecTpe n 0TCyTCTBOBANIA B IIOCIIETYIOIINX
nepuonax (p<0,05).

bonmu mpu nedekanuu Takke YBETHYUBAIMCH O Mepe
pocta cpoka 6epemennoctH (I Tpumectp — 7, Il Tpumectp
— 29), OfHAaKO CTAaTUCTUYECKH 3HAYMMON pPA3HHIBI MEXIY

TpUMecTpaMu BbIsIBIICHO He Ob110 (p=0,137). AHaNBHBIN 3yA
U PEKTaJIbHOE KPOBOTEUEHHE PErHMCTPUPOBAINCEH C NMPUMEp-
HO OIMHAKOBOW YacToTOW BO Bcex TpuMmecTpax (p=0,08 m
p=0,653, COOTBETCTBEHHO), UTO HE MO3BOJISAET YTBEPKIATH O
BIIMSTHUH CPOKa OEpeMEHHOCTH Ha MX BO3ZHHKHOBEHHE.
I'eMopponmanpHblii IpoJanic ObUT BBISIBICH INpEHUMyILe-
ctBeHHO Bo II u III TpumecTpax, HO pa3nuuus HE JOCTUIIU
craructiyeckoi 3Hauumoctu (p=0,464). /lanHble moxaTBep-
XKJIAIOT, 9TO (PyHKIIMOHAJIBHBIE HAPYIICHUS KHIIIEYHUKA, 0CO-
OEHHO 3a1op, YCHINBAIOTCS Ha MO3AHUX CPOKaxX OepeMeHHO-
CTH, 4TO TpedyeT 0co00ro BHUMAaHHS CO CTOPOHBI Bpadel u
pa3paboTKu cTpaTerui MPOQUIAKTHKN U JICICHHS.

Tabnuua 3 — Pactipenenenue GyHKIIMOHAIBHBIX HApYIICHUH KUIIEYHNKA B 3aBUCHMOCTH OT CpOKa OEpeMEHHOCTH

Bpemsi AUATHOCTHKH
@YHKUHOHAILHBIC IPU3HAKY | | tpumectp, n | Il Tpumectp, | III tpumectp, | Bcero, n (%) P-ypOBEHb
(%) n (%) n (%)
3amnop 17 (13,9%) 38 (31,1%) 67 (54,9%) 122 (100%) <0,05
Huapest 2 (100%) 0 0 2 (100%) <0,05
bonu npu nedexaryn 7 (14,3%) 13 (26,5%) 29 (59,2%) 49 (100%) 0,137
AHaNbHBIH 31 6 (37,5%) 2 (12,5%) 8(50,0%) 16 (100%) 0,08
PexranpHOE KPOBOTEUCHHE 3(21,4%) 4 (28,6%) 7 (50,0%) 14 (100%) 0,653
T'emoppongansHBIi mposarc 0 3 (60,0%) 2 (40,0%) 5(100%) 0,464
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Table 3 — Distribution of functional bowel disorders depending on the gestational age

Diagnostic time
Functional signs First trimester, Second Third trimester, | Total, n (%) p-level
n (%) trimester, n (%) n (%)

Constipation 17 (13.9%) 38 (31.1%) 67 (54.9%) 122 (100%) <0.05
Diarrhea 2 (100%) 0 0 2 (100%) <0.05
Pain during defecation 7 (14.3%) 13 (26.5%) 29 (59.2%) 49 (100%) 0.137
Anal itching 6 (37.5%) 2 (12.5%) 8 (50.0%) 16 (100%) 0.08
Rectal bleeding 3 (21.4%) 4 (28.6%) 7 (50.0%) 14 (100%) 0.653
Hemorrhoidal prolapse 0 3 (60.0%) 2 (40.0%) 5(100%) 0.464

Oo0cyxnenune: Pe3ynbrarbl MPOBEIEHHOIO HCCIEIOBAHUS
MIOATBEPKIAIOT 3HAUYUTENBHOE BIHUSHHIE CpoKa OEpeMEeHHOCTH
Ha 4acTOTYy ¥ XapakTep KOJIOMPOKTOJIOIHUECKHUX 3a00IeBaHHH.
Hanbonpmmas gactora aHambHOW TPEIIMHBI MPUXOAUTCA Ha |
Tpumectp OepemenHoct (75,0%), YTO MOXXHO OOBSICHUTH
(bU3UOJIOTHYECKIMH M3MEHEHUSIMUA B OPraHH3ME JKCHIIMHBI,
BKITIOYast HI3MEHEHUS TOPMOHAIBEHOTO ()OHA M CHIDKEHUE MOTO-
puKH kumedHuka [21]. B To ke Bpemsi, reMoppoitHas 60J1e3Hb
yamie BoisBisercs Bo 11 u Il TpumecTpax, uto cornacyercs ¢
JAHHBIMH JIUTEPATYPhI, YKAa3hIBAIOIINMI Ha TOBHIIICHUC BHY-
TPUOPIOIIHOTO AaBIEHH U 3aCTOM KPOBHU B BEHAX MaJIOTO Ta3a
HAa MTO3[THUX CPOKax OepeMeHHOCTH [22].

JlaHHBIC MCCIENOBAHUS TAKKE CBHICTEIBCTBYIOT O 3HAUH-
TEJIFHOM YBETMUEHUHN YaCTOTHI (PyHKIIMOHAIBHBIX HapyIIeHHHA
KHUIIEYHUKA C POCTOM CpoKa OepeMeHHOCTH. 3arop ObuT Hau-
OoIee YacTHIM CHMIITOMOM H JJOCTHT MaKCHMAITbHOM YaCTOTHI
B III Tpumectpe (67 ciydaes, p<0,05). DTo moaTBEep)KAAET
pe3yabTaThl IPEIBIAYINUX HCCICNOBAHHUN, YKA3hIBAIONIAX HA
CHIDKCHHE TOHYyCa TJAJKOH MYCKYNaTypbl KHIICYHUKA TIOI
JIEWCTBUEM IIPOTeCTEPOHa, a TAKXKe MEXaHHUECKOE CAABICHIE
KHILIEYHUKA YBEeIMYeHHON MaTko# [23]. JIONOoNMHUTENBHO cie-
IyeT yIUTHIBaTh, YTO OepeMEHHBIC JKCHIIIMHBI TIOTyYaroT TIpe-
Tapatsl Jkerne3a ¢ Mpo(HUITaKTHYeCKON IeNbI0, HAYWHAsI CO BTO-
pOTO TPUMECTpA, a 3HAUYUTENIbHAS YaCTh — B TEPANIEBTUYECKUX
JIO3APOBKAX. JTO CBA3aHO C MOBBIMICHHBIME MOTPEOHOCTIMH
pacTyIero Iioaa B 3EMEHTapHOM XKeJle3€ U HeI0OCTaTOYHbIM
ero cojepikanveM B mnuie. HexoTtopsie kenesoconepxariye
Tpenaparsl BKIIFOYAIOT COIH, TPOBOLMPYIOIIHE 3arlOpbl, YTO
TakKe MO)KET BHOCHUTH BKJIAJ B pa3BUTHE (PYHKIMOHAIBHBIX
HapyUIeHUH KuIeuHuKa [24].

AHanpHOE Heflep)kaHue ObUTO BBISBICHO y 22,5% manueH-
TOK, ipuyeM 4aie Bo I u Il TpumecTpax. 310 MOXKeET OBITH
CBSI3aHO C IOBBIIIEHHOW HArpy3kod Ha MBIIIIBI Ta30BOTO
JTHA, 9TO COITIACYETCS C Pe3ylIbTaTaMy HCCICJOBAaHHUM, ITOKa-
3BIBAIOIINX KOPPEJLIHIO MEXIy YBEINYEHHEM Cpoka Oepe-
MEHHOCTH U PUCKOM HeJlep KaHus kana [25].

AHanu3 BBISBICHHBIX (YHKIMOHAJBHBIX HApyIICHUN
TaKKe MOKasal, 4To 0oJiM mpu JgedeKanun yBeIHYHBaINCh

C TIpoTpeccupoBaHUEeM OEPEeMEHHOCTH, OHAKO CTaTUCTHYC-
CK{ 3HAYMMOM PazHHUIBI MEXIy TPUMECTPaMH BBIBICHO HE
6buto (p=0,137). AHanbHBIN 3y1 U pPEKTAIBHOE KpOBOTEYe-
HUE PErHCTPHUPOBAINCH C MPUMEPHO OAWHAKOBOW YacTOTOU
Bo Bcex TpuMmectpax (p=0,08 u p=0,653, cOOTBETCTBEHHO),
YTO HE IO3BOJISIET YTBEP)KAATh O 3HAYMTEILHOM BIIMSIHUM
cpoka OepeMeHHOCTH Ha X BO3HHKHOBEHHE. TeM He MeHee,
TeMOPPOUIATIBHBIN MPOIAIC BRIABIUICSA IPEUMYIIECTBEHHO
Bo II u III TpumecTpax, uTO, BEpOATHO, CBA3aHO C HAPaCTaI0-
MM JaBJICHUEM IUIOAA Ha Ta30BOE JHO M OCIAOICHHUEM coe-
JIMHUTENBHBIX TKaHEH TPOMEKHOCTH [26].

Takum 00pa3om, Mosy4eHHbIE Pe3yJIbTaThl OIYEPKUBAIOT
HEOOXOMUMOCTh TUHAMHYCCKOTO HAOMIONCHUS 32 COCTOSHH-
€M aHAJIBHOTO KaHaJIa y OEpeMEHHBIX, 0COOCHHO Ha MO3THUX
CPOKax recTallid. YUUThIBas 3HAYUTEIbHYIO PacnpocTpa-
HEHHOCTH KOJIOIPOKTOJIOTHYECKHAX 3a00JICBaHWI B JaHHOU
TpyIIie TalUeHTOK, BaYKHO pa3pabaThiBaTh U BHEAPATH (-
(beKTUBHBIE METO/IBI MPOGHUIAKTUKY U JICUCHHUSI, HallpaBJICH-
HBIC Ha MUHUMH3ALUIO0 PUCKOB OCIIOXKHECHUH W YIyYIlICHHE
KauecTBa KU3HU OEpEMEHHBIX JKCHIIUH.

3axuiouenue: [IpoBeneHHOE HCCeIOBAaHNE TTOATBEPANIIO
BIIMSTHAE OEPEMEHHOCTH Ha YacTOTY M XapakTep KOJIOMPOK-
TOJIOTHYECKUX 3a00JieBaHUNA. AHAJIBHBIC TPEHIHUHBI YaIle
BBIBJIIIOTCSL HA PaHHHUX CPOKaxX OEpeMEHHOCTH, TOTAA Kak
reMoppoiiHast 60JIe3Hb U aHAJBHOE HEAEPKAHUE NIPEUMyIIie-
cTBeHHO nuarHoctupytorcs Bo II u III Tpumectpax. Kpome
TOTO, C YBEJIMYEHHEM CpPOKa OEpEeMEHHOCTH BO3pacTaeT da-
CTOTa 3aropoB, YTO TpedyeT 0coO0Tro BHUMAHHUS CO CTOPOHBI
MCAUIUHCKUX CIICIIHMAJIUCTOB. HonyquHme JaHHBbIC CBUJIC-
TEJILCTBYIOT O HEOOXOAMMOCTH CBOEBPEMEHHOW INAarHOCTH-
KA ¥ pa3pabOTKu MPOPHUIAKTHIECKUX CTPATEerWid AJs Ipe-
JIOTBPAILEHHUS OCIIOKHEHUH Y OepeMEHHBIX JKeHIIMH.
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Saturation and standard biopsy of the prostate: comparative analysis
of efficiency and safety at various prostate-specific antigen levels
(Clinical research)

N.E. Yermek'?

Academy of Public Administration under the President of the Republic of Kazakhstan, Astana, Republic of Kazakhstan;
2Ahunbaev Kyrgyz State Medical Academy, Bishkek, Kyrgyz Republic

ABSTRACT

Relevance: Prostate cancer (PCa) remains a leading cause of morbidity and mortality among men. Traditional diagnostic methods face
limitations in detecting clinically significant cancer. Saturation biopsy, which involves collecting tissue from more points, has improved
diagnostic accuracy, especially in patients with elevated prostate-specific antigen (PSA) levels. This study compares saturation and standard
biopsies regarding PSA levels, cancer detection rates, and complication frequency.

Prostate biopsy is the primary diagnostic method for PCa. Saturation biopsy, involving more than 21 cores, is recommended for patients with
previously negative biopsy results but persistent suspicion of PCa. We analyzed our experience to evaluate the applicability of saturation
biopsy as a primary diagnostic method for patients suspected of having PCa.

The study aimed to assess the efficiency of saturation biopsy compared to the traditional biopsy technique in patients at various prostate-
specific antigen levels.

Materials and Methods: This study included 1807 patients divided into two groups. Group 1 (n=93) underwent saturation biopsy with
tissue sampling from 21-28 cores for PSA levels between 4 and 10 ng/mL. Group 2 (n=1714) underwent a standard biopsy with 12 cores for
PSA levels between 3.9 and 19.7 ng/mL. Outcomes were evaluated using the Clavien-Dindo classification.

Results: PCa detection rates were 50.5% in Group 1 and 46.4% in Group 2. Among patients with PSA levels below 10 ng/mL, saturation
biopsy demonstrated superior detection rates (50.5% vs. 42.4%). The complication rates in both groups approximated 5%, with no significant
differences observed.

Conclusion: Saturation biopsy is an effective diagnostic method for patients with PSA levels between 4 and 10 ng/mL. It improves cancer
detection without increasing the risk of complications. This method is recommended as a primary diagnostic tool for selected patient
categories.

Keywords: Prostate cancer (PCa), saturation biopsy, PSA levels, diagnosis, complications.
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CarypanuoHHasi U CTAaHAAPTHAsA OMOIICHS NPeACTATEbHOM KeJIe3bl:
CPaBHUTEJbHBIN aHATU3 3P PEeKTUBHOCTH U 0€30IIACHOCTH
NPHU Pa3JIUYHBIX YPOBHAX MPOCTAT-CHEHU(PUIECKOr0 AaHTHUIEHA
(KIMHHYECKOe HCCiIeI0OBAHME)

H.E. Epmex’?

'PI'KTI «Axademus eocyoapcmeennozo ynpasnenus npu Ipesuoenme PKy, Acmana, Pecnyonuxa Kazaxcman,
IV «Kvipevizckas 2ocyoapcmeennas Mmeouyunckas akademusi um. Axynbaesay», Buwkex, Kvipevisckas Pecnyonuka

AHHOTADUA

AkTyaabHocTh: Pak npencrarensHoit xene3sl (PIDK) ocraercs Bemymiedl mpudamHON 3a007€Ba€MOCTH U CMEPTHOCTH CPEIU MYKUHH.
TpaauioHHBIE METOABI THATHOCTHKU CTAJKHMBAIOTCS C OTPAHUYEHMSIMU B BBISBICHUH KIMHHYECKM 3HAYMMOTO paka. BHenapenue cary-
panMoHHON OHMOIICHH, Ipeaoararonmeii 3a00p TkaHeil U3 OOJIBIIETO YHCNIA TOYEK, YIYUIIHIO JHATHOCTHYECKYI0 TOYHOCTh, OCOOSHHO Y
MAIMEHTOB C MMOBHIILIEHHBIMU YPOBHSAMH IpocTaT-crennduyeckoro anturena (IICA). IIlpoBoaurcs cpaBHUTEIBHBIN aHAIN3 CaTyPaluOHHOM
U CTaHAAPTHOW OWOIICHii B 3aBUCHMOCTH OT ypoBHs [ICA, BBISBISIEMOCTH paka U YaCTOTHI OCIOKHEHUII.

Buoncus npeacrarensHOMM jkele3sl IBIIeTcs OCHOBHBIM MeTosioM nuarnoctukn PIDK. Caryparpionnas Guorncus npeacTaTebHON JKeJe3bl
Oonee yeM u3 21 TOYKM PEeKOMEHIYETCs MALMEeHTaM, Y KOTOPBIX paHee ObUTM OTpHULATENbHBIC PEe3yabTaTbl OMOICHH, HO COXPaHSETCs Mo-
nospenue Ha PIDK. MBI npoaHann3upoBaIi Halll OIBIT JUIsl OLIEHKH IIPUMEHHMOCTH CaTypallMOHHOM OMOIICHHU IpeCTaTeIbHON JKeJIe3bl B
Ka4yecTBE NEPBUYHOMN IMAarHOCTUKY MALMEHTOB ¢ noxo3penueM Ha PIDK.

Leas uccaemoBanus — OLEHUTH 3()(GEKTHBHOCTD CAaTyPAI[MOHHOI OHOIICHHU TPeCTaTebHON JKelle3bl B CPAaBHEHHUH C TPAJAUIMOHHOM (op-
MO OHMOTICHH y MAaIMEHTOB C Pa3IMYHBIMHI YPOBHAMH NPOCTAT-CIEU()HISCKOTO aHTUTECHA.

MarepuaJjbl 4 MeToabl: MccnenoBanue Bkiroyano 1807 manueHToB, pa3aeeHHBIX Ha JBe TpyHIbl. B mepBoii rpynmne (n=93) npoBoxuiach
caryparuoHHas Ouorncus ¢ 3a6opom Tkanu u3 21-28 Touku npu camxennu [ICA ot 4 o 10 ur/mi. Bo Bropoii rpynme (n=1714) BeinonHs-
nack cTanaapTHas ouoncus u3 12 toyek npu nossimeHnu [ICA ot 3,9 1o 19,7 ur/mi. [{ng usmepeHus pe3yasTaToB HCIOJIB30BaIach IIKaia
Clavien-Dindo.

©N.E. Yermek, 2025 1
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Pesyabrarbl: Boiasisiemocts PITK 50,5% B nepBoii rpynne u 46,4% Bo Bropoii rpymnme. Cpeny nauueHtoB ¢ ypoBasamu IICA no 10 ur/
MII caTypaliioHHas OHorcus mokasana npeumymectso (50,5% mporus 42,4%). B aTux rpynmax gacto Habmromaercst poct okomno 5% 6e3
CYIIECTBEHHBIX JIOKA3aTeIbCTB.

3akiaouenne: CarypannoHHasi OHOIICHS ITPEICTATENBHOM JKele3bl ABIsieTcs 3Q(HEKTUBHBIM METOIOM JIMarHOCTHKH Y TTAI[MEHTOB C YPOBHSI-
mu IICA ot 4 1o 10 HI/Mi1, 9TO O3BOJISET MOBBICHTH BBHISBISIEMOCT HHHOBAIIMOHHOTO METO/Ia O€3 YBETMUCHUSI PHCKA Pa3BUTH. DTOT METOJ
PEKOMEH TyeTCsl ISl UCTIONb30BaHUS P IIEPBUYHON JUAaTHOCTHKE y MALEHTOB ONMPEIEIEHHbBIX KaTeropuil.

KuaroueBbie ciaoBa: pax npedcmamensvhotl dcenesvl (PIDK), camypayuonnas 6uoncus, yposens npocmam-cneyu@uueckozo aHmueena
(I1CA), ouacrnocmuka, 0CciojiCHeHUs.

Jns uutuposanus: Epmex H.D. Carypanuontast U cTanapTHasE OHOTICHS IPEACTATENbHOM Kee3bl: CPAaBHUTEIbHBIN aHaIn3 3)heKTHB-
HOCTH ¥ 0€30MACHOCTH MPH Pa3IHYHBIX YPOBHSX MPOCTAT-CHEH(PHICCKOrO aHTUTeHA (KJIMHUYCSCKOE UCCIIeI0BaHue). Penpodykmuenast
meouyuna (Lenmpanvuas Asus). 2025;1:122-126 (Ha aHri.).

https://doi.org/10.37800/RM.1.2025.437

KaHBIKTBUIBIK K9HE CTAHJAPTTHI OH KAK OeTiHiH OMONCHSICHI:
IPTYPJIi mpocTara-cnenuPUKAIbIK AHTHUIeH JeHreiJIepinaeri THiMIUIIK
MeH KaYINCIi3AIKTIH CAJbICTBIPMAJIBI TAJAAYbI: KINHUKAJIBIK ChIHAK

H.E. Epmex’?

! «Kasaxcman Pecnyonuxacel Ilpesudenminin dcanvinoaesl Memnexemmix backapy axademuscoly PMK,
Acmana, Kazakeman Pecnybnukacei;
2 «Axynbaes amvindavl Kvipewiz memaexemmix meouyuna axademusacwvly MM, Biwkex, Kvipeviz Pecnybnuxacoi

AHJATIOA

O3exriniri: Kysik acTsl 6e3iHiH KaTepdi iciri epiep apachiHIaFbl aypylIaHIbIK [ICH eJIIMHIH Heri3ri cebedi 6onbin Kana Oepeni. JlacTypai
JMaTHOCTHKAIIBIK 9JIicTep KIMHHUKAIBIK MAaHBI3/IBI iCIKTep i aHBIKTAy/a IIeKTeynepre Tam Oonaasl. KenTeren skepriepaeH TiIHAEPAl arysl
KaMTHUTBIH KaHBIKTBIPY OHMOIICHSACHI, dcipece mpocTara-cnennukanslk antureH (PSA) nenreiii xorapbl eMaenyIiijepae JUarH0CTUKAIBIK
JIOITIKTI s)kaKkcapTThl. by 3eprrey PSA nenreiinepi, Katepii iCikTep/ii aHBIKTAY KbUTIAM/IBIFbI )KOHE ACKBIHY JKUUIIT TYPFHICHIHAH KAHBIKThI-
Py MEH CTaHAApTTHl OHOTICHSIIAPIBIH CATBICTHIPMAIBI TalJayblH KaMTaMack3 eteli. KybIlk acTer Ge3iHiH OHOIICHSACHI - IPOCTaTa OOBIPEIH
JIUarHOCTHUKAIAyAbIH HeTi3r1 oftici. BypsIH Tepic 6uomncus HoTmxkenepi 6ap, 6ipak KybIK acThl Oe3iHIH KaTepi iciriHe TypakThI Kyairi 6ap em-
Jenyuinepre 21-1eH actaM ©3eKTi KAMTUTBIH KaHBIKTBIPY OMOIICHSCH YChIHBUIAABL. KyBIK acThl Oe3iHiH KaTepii iciriHe KyIiKTi HayKactap
YIIiH KaHBIKTHIPY OMOTICUSCHIHBIH HETI3T1 JUarHOCTUKAIBIK dfici peTiHae KONIaHy MYMKIHAITH Oaralay YIIiH ToKipruOeMi3i TalaapK.
3eprTey MaKcaThbI: SPTYpI HpocTaTa-criennprKaNblK aHTHISH eHreiliepi 6ap HayKkacTapaa ACTYPI OHOTICHS 9JiCiMEeH CaJbICThIpFaHIa
KaHBIKTBIPY OHOTCHSCHIHBIH THIMJILUIITIH Oarayay OOJbIN TaObLIa bl

Marepuaaaap Men daicrep: byt 3eprrey exi Torka OeminreH 1807 mamueHTTi KaMThIgsl. 1-Tonka (n=93) 4 sxoHe 10 Hr/MI apachIHIAFBI
PSA nenreitnepi yurin 21-28 e3ekTeH TiH YJATICIH any apKbUIbl KAHBIKTBIPY OHOICHsICHI jkacaiasl. 2-Tor (n=1714) 3,9 xone 19,7 ur/mn
apacbianarel PSA nenreiinepi yurin 12 e3eri 6ap cranmapttsl Ouoncusaan otti. Hotmwkenep KnaBueH-/IuHI0 KiIacCHPUKAIMSICH apKBUTBI
OaraylaHbl.

HoaTm:xenep: KybIk acTsl Oe3iHiH 0OBIPbIH aHbIKTay KepceTkimi 1-Tonta 50,5% xone 2-tonTa 46,4% Kypansl. PSA nenreiii 10 ur/miu-aex
TOMEH eMJIeIyIIiIep apacklHIa KaHBIKTHIPY OMOIICHSICH aHBIKTay/IbIH JKOFaphl kepceTkimrepin kepcerTi (50,5% xapesr 42,4%). Exi Tonra
Jla acKpIHY JeHreili maMameH 5% Kypasl, alTapibIKTail albIpMaIlbUIBIKTap OaiiKamMasl.

Kopoiteinasl: Kaubikreipy Ouoncusicel PSA nenreiti 4 sxone 10 Hr/Mi apanibIFbIHAAFbl HAyKACTAp YIIH THIMII THArHOCTHKAIBIK SiC
OOJTBINT TaOBLTA B, ACKBIHY KayIiH apTThIpMai, KaTeplli iCIKTep/Ii aHBIKTay/Ibl )KaKcapTaspl. byl o/lic MalMeHTTEep/IiH TaHIaFaH CaHATTaPbI
YIIiH HET13Ti AUATHOCTUKAIBIK KYpasl PETIH/IEC YCHIHBUIAIBL.

Tyitinai ce3nep: Ilpocmama o6wipwl, Kanvikmelpy Ouoncusicel, npocmama-cneyugukanvik anmueen (PSA) Oeneeiii, ouacnocmuxacul,
ACKbIHYNApbL..

Introduction: Prostate cancer ( PCa ) is a leading cancer  results from previous biopsies. Insufficient accuracy of the
and one of the main causes of death in men. According to  standard method can lead to missing clinically significant
the World Health Organization (WHO), more than 1.4  cancer, which delays timely treatment [2].
million new cases of PCa were registered in 2020, making In recent years, the saturation biopsy method has been
it the second most common malignant disease in men after  actively studied, in which tissue is collected from a larger
lung cancer. The importance of timely and accurate diagnosis  number of points (more than 20), including peripheral and
of PCa is emphasized by its high prevalence and significant  transitional zones of the prostate gland. It is assumed that an
impact on patients’ quality of life [1]. increase in the number of biopsy points allows for an increase

The main method for diagnosing PCa is prostate biopsy, in cancer detection, especially in patients with a PSA level
which is performed under the control of the prostate-specific ~ of 4 to 10 ng/mL, for whom standard biopsy is less effective
antigen (PSA) level. However, the standard 12-core biopsy  [3, 4].
does not always provide sufficient accuracy, especially in Despite the growing interest in saturation biopsy, questions
patients with moderately elevated PSA levels and negative  remain about its comparative diagnostic value and safety
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in clinical practice. The present study aims to compare
saturation and standard prostate biopsies by such criteria
as the detection rate of clinically significant cancer, the
incidence of complications assessed by the Clavien-Dindo
scale, and the effect of PSA levels on the diagnostic efficiency
of the methods.

This study provides new data that may help optimize
approaches to PCa diagnosis, improving patient treatment
outcomes and prognosis.

The study aimed to assess the efficiency of saturation
biopsy compared to the traditional biopsy technique in
patients at various prostate-specific antigen levels.

Materials and Methods: The study was conducted at
“Belon Medical” center (Astana, Kazakhstan) from March
2013 to December 2015. The aim was to compare the
diagnostic value and safety of saturation and standard prostate
biopsies. The work was organized as a retrospective study,
including patients with clinical suspicion of PCa.

The study included 1807 men aged 42 to 76 years with PSA
levels of 4 to 20 ng/mL. All patients had abnormalities in
digital rectal examination or transrectal ultrasound, indicating
a high risk of malignancy. Individuals with previous radical
prostatectomy, chemotherapy or radiotherapy, and severe
comorbidities that could affect the interpretation of the results
were excluded.

Table 1 — Prostate cancer detection rates by study groups

The patients were divided into two groups. Group 1 included
93 patients who underwent saturation prostate biopsy, which
involved taking tissue from 21-28 points under periprostatic
infiltration anesthesia. Group 2 of 1,714 patients underwent
a standard 12-point biopsy under topical anesthesia [5]. All
procedures were performed under transrectal ultrasound
control using an automatic biopsy gun and 18G needles.

The average age of patients in Group 1 was 59 years, while in
Group 2, it was 68 years. The incidence of complications was
assessed within 30 days after the procedure, and their severity
was classified according to the Clavien-Dindo scale. Mild
complications, such as urinary tract infections and bleeding,
were classified as levels I and II, while severe complications,
including sepsis and thrombosis, were classified as levels 111
and IV. [6].

SPSS version 22.0 software was used for statistical
analysis. Frequency data were compared using the ¥* test,
and the t-test was used to analyze mean values. The level of
statistical significance was set at p < 0.05 [7].

The study was conducted in compliance with ethical
standards and with the consent of all participants.

Results: The study detected PCa in 50.5% of patients in
the saturation biopsy group, which was more effective than
46.4% in the standard biopsy group. Among patients with a
PSA level of up to 10 ng/mL, the cancer detection rate was
significantly higher in the saturation biopsy group.

Group PSA level (ng/mL) Cancer detection Average age (years) | Complication rate

(%) (%)

Saturation biopsy 7.8 50.5 59 5.0

Standard biopsy 12.6 46.4 68 5.2

Table 2 — Cancer detection rates by PSA level
PSA level (ng/mL) Saturation biopsy (%) Standard biopsy (%)
Upto 10 50.5 42.4
10-20 49.7 46.4
70 Saturation bi;)psy """ Saturation bi;)psy

—e— Standard biopsy
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Figure 2 — Prostate cancer detection graph for saturation and

standard biopsy by prostate-specific antigen (PSA) level
(saturation vs standard biopsy)

Figure 1 shows the PCa detection rate depending on

patients’ age group for saturation and standard biopsies.
The graph shows that the PCa detection rate increased with
age, and saturation biopsy revealed higher rates in all age
categories.

Figure 2 shows the percentage of cancer detection depending
on the PSA level for saturation and standard biopsy, clearly
demonstrating the differences in PCa detection rates between
two biopsy methods at different PSA levels.
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Figure 3 — Clavien-Dindo complications in prostate cancer
(saturation vs standard biopsy)

Figure 3 shows the distribution of complications according
to the Clavien-Dindo scale for both groups for saturation and
standard prostate gland biopsies.
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Figure 4 — Distribution of prostate cancer cases
by cancer stage

Figure 4 shows the distribution of patients by cancer stage
detected by saturation and standard biopsies.
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Figure 5 — Prostate cancer detection rate by biopsy method
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Figure 5 shows a graph comparing the percentage of
PCa detection using two biopsy methods: saturation (deep
blue column) and standard (orange column) (visualization
of a comparative analysis of the effectiveness of saturation
and standard biopsy in diagnosing PCa, based on data on
tumor detection, PSA level, average age of patients and
complication rate).

The data indicate that saturation biopsy demonstrates
a slightly higher percentage of detection of malignant
neoplasms compared with the standard technique. This
supports the hypothesis of greater diagnostic sensitivity
and accuracy of the extended biopsy method, especially in
patients with elevated PSA levels and negative results of
primary standard studies.

Detection of prostate cancer

In Group 1, RPC was detected in 47 patients (50.5%), and
in Group 2 — in 796 patients (46.4%).

Among patients with PSA levels up to 10 ng/mL, the
cancer detection rate was significantly higher in the saturation
biopsy group.

In patients with PSA levels up to 10 ng/mL in Group 2,
cancer was detected in 42.4% of patients, and in patients with
PSA levels from 10 to 20 ng/mL — 49.7%.

Comparison with complications

There were no significant differences in complication rates
between the two groups. Complications after biopsy included
bleeding, infection, and urinary retention.

Additional observations

Patient age was an important factor in assessing the risk of
developing PCa. In Group 1, the average age was 59 years,
while in Group 2, it was 68 years, which indicates the need
for saturation biopsy in younger patients with suspected PCa.

Discussion: The study results demonstrated that saturation
prostate biopsy is a more accurate diagnostic method in
patients with PSA levels from 4 to 10 ng/mL. The detection
rate of clinically significant cancer was 50.5%, which
exceeds the indicators of standard 12-core biopsy, where the
cancer detection rate reached 42.4% with similar PSA levels
[8]- This emphasizes the advantage of the method in groups
of patients with moderately elevated PSA levels, where
standard biopsy is often not informative enough.

Analysis of complications showed that saturation biopsy
does not increase the risk of side effects. The incidence of
complications such as urinary tract infections, mild bleeding,
and urinary retention was comparable between the two
groups, confirming the method’s safety. According to the
Clavien-Dindo scale, most complications were classified
as levels I and II, not requiring major interventions, which
makes saturation biopsy a safe method for implementation in
clinical practice [9].

An interesting observation was lower differences in
diagnostic efficiency between saturation and standard biopsy
in patients with PSA levels above 10 ng/mL. This indicates
that at high PSA levels, the risk of cancer remains significant,
regardless of the biopsy method used. Such patients require
increased attention and additional diagnostic approaches to
assess the extent of the tumor process.

Thus, the study results confirm that saturation biopsy can
be recommended as a primary diagnostic procedure for
patients with 4 to 10 ng/mL PSA levels. The introduction
of this method into routine practice allows for the timely
diagnosis of clinically significant cancer, which is especially
important for making decisions on early initiation of radical
treatment. However, saturation biopsy should be considered
cautiously in patients with PSA levels above 10 ng/mL since
its advantages in this group are less pronounced [10].

The findings highlight the need for an individual approach
when choosing a prostate biopsy method. Saturation biopsy
may be an important addition to existing diagnostic standards,
providing higher accuracy in detecting cancer in patients
with moderately elevated PSA levels while remaining a safe
diagnostic method.

Conclusion: The study demonstrated a significant
advantage of saturation prostate biopsy in diagnosing
clinically significant cancer in patients with moderately
elevated PSA levels. The cancer detection rate in this group
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reached 50.5%, significantly higher than the standard biopsy
rates. These results emphasize the importance of introducing
saturation biopsy into routine clinical practice, especially
for patients with PSA levels from 4 to 10 ng/mL, for whom
standard diagnostic methods have limited informativeness.

A key feature of saturation biopsy is its safety. The frequency
of complications, such as infections and bleeding, remained at
the standard biopsy level, confirming the method’s applicability
in everyday clinical practice. This opens up prospects for
its widespread use, especially in centers engaged in early
diagnosis of oncological diseases [11].

However, the study found minimal differences in
diagnostic performance between saturation and standard
biopsy in patients with PSA levels above 10 ng/mL. Standard
diagnostic methods can be used in such cases without
significantly reducing detection quality. This highlights the
need for further research to optimize diagnostic strategies
in patients with high PSA levels, including molecular and
genetic markers and additional imaging techniques.

The obtained results contribute to the development of
modern approaches to diagnosing PCa and form the basis
for further research in personalized medicine. The use
of saturation biopsy improves the detection of clinically
significant tumors, reducing the risk of missing aggressive
forms of cancer. This is especially important for the timely
initiation of radical treatment, which can ultimately lead to
improved prognosis and improved quality of life for patients.

This study opens up prospects for further study of the role
of saturation biopsy in a comprehensive approach to PCa
diagnostics, including its combination with the latest imaging
techniques and biomarkers. These data highlight the importance
of continuously improving diagnostic strategies in urology to
increase the accuracy and efficiency of cancer detection.
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MHorogakTopHbIii aHAJIU3 BJIUSHUS COIEPKAHUA aJTbOYMHUHA, KPeaTUHUHA
1 TIMP-2 nipu ocTpoM NOBpeKACHUH MOYEK Y OepeMEHHBIX B TPETheM
TPUMeECTpe: KIMHUYECKOoe HCCIe0BaAHue

A.K. Tanzaméex’, 3.0. Maiioanoea’, /I.B. 3yokoé’, K.T. Amupoexosa’,
JI.E. Omepmaesa’, M.M. Myza3o06’

'Kapaeanounckuii Meouyuncxuii ynugepcumem, Kapaeanoa, Pecnybruxa Kazaxcman

AHHOTALUA

AxTyanabHocTh: Octpoe noBpexaenue nouek (OI1I1) y OepeMeHHBIX B TPETHEM TPUMECTPE SIBISIETCS CePhe3HOH KIIMHUYECKON PoOiIeMoii,
COMPSDKEHHOH C BRICOKMM PUCKOM HEOIAaronpHsTHBIX HCXOOB KaK JUIS MaTepy, Tak u aist miofa. Passurue OINII B 3TOT Mepnox MoxeT OBITH
00yCIJIOBJICHO pa3IM4HbIMU (DaKTOpaMH, BKJIIOYas THIIOBOJIEMHIO, NPEIKIAMIICHIO, CENITHYECKHE COCTOSHUS U aKYIIEPCKUE OCIOKHEHUS.
B nacrosimee Bpemst auarHoctuka OIIIT y GepeMeHHBIX ocTaeTcs CIOKHOM 3aadeil, MOCKOJIBKY TPaJAUIMOHHbIE OHOMapKephl, TaKHe Kak
KpEaTHHHH, MOTYT OBITh HEOCTAaTOYHO NH(OPMATHBHBIMHI H3-3a (PU3HOIOTHIECKUX U3MEHEHHH B (DYHKIINH ITOYEK BO BpeMsi OEpEMEHHOCTH.
B 9T0i1 CBs13U 0COOBII HHTEPEC MPENCTABISIIOT HOBBIE Mapkepsl, Takue kKak TIMP-2, koTopslil B coueTaHny ¢ IpyTUMH MOKa3aTeIsIMHU, BKITIO-
4asi ypoBeHb anbOyMHHA M KPEaTHHNHA, MOXKET JaTh OoJiee OJHOE MPEACTABICHNE O CTETICHH TIOBPEXKICHNS TTI0Y€THOI TKaH! U MPOTHO3E
3aboneBanus. Takum 00pa3oM, HACTOSIIEE UCCIIE0BAaHNE UMEET BHICOKYIO KIMHUYECKYIO 3HAUMMOCTh U HAalPaBJIEeHO Ha COBEPLIEHCTBOBA-
nue quarnoctuku OIIIT y GepeMeHHBIX B TPETbeM TPUMECTpPE, YTO MOXKET CIIOCOOCTBOBATH YIYUIICHHUIO ITEPUHATAIBHBIX U MaTePUHCKUX
HCXOJIOB.

Lleap mcceqoBaHusI — OLICHUTH MPOTHOCTUYECKYIO 3HAYUMOCTh ypoBHeil anbOymuHa, kpearuauna u TIMP-2 y GepeMeHHBIX KEHIMH B
TPETbeM TpUMecTpe 6EPEMEHHOCTH C OCTPHIM ITOBPEKICHUEM TOUEK U pa3paboTaTs MHOTO(GAKTOPHYIO MOJETb IS HOBBIICHNS TOYHOCTH
JMaTHOCTUKU U TIPOTHO3UPOBAHUS UCXOI0B OCTPOTO MOBPEXKICHHS MOUYEK.

MeToapi: B tanHOM NpOCIEKTHBHOM HCCIIEJOBAHIH YIacTBOBANN 32 GepeMeHHEIE B TPeTheM TpuMecTpe ¢ moATBepxaéHHEIM OIII1. YposHH
anpOymuHa, kpearnHuHa 1 TIMP-2 oneHnBanmch B AMHAMUKE HAa Pa3HBIX CTaAUSAX recTanui. [IpoBeseH MHOTO(QAaKTOPHBIA perpecCHOHHBIN
aHaJIN3 C YYETOM TaKHX (HaKTOPOB, KaK BO3PACT, HATUYUE COITYyTCTBYIOIINX SKCTPAreHUTAIbHBIX 3a00JI€BaHUI 1 aKyIIepCKO-THHEKOJIOTHYe-
ckuif anamMHe3. TOYHOCTH MOJEH OIeHHBAIH ¢ TOMOIIBI0 ROC-KpHUBBIX.

Pe3yabrarsl: [loBrimenne kpearuansaa u TIMP-2 noctoBepHO koppenupyeT ¢ 6onee TspkénsiM TeuerrneM OIIII y 6epemennsix (p<0,001), a
HU3KHE YPOBHH aib0yMUHA CBSI3aHBI C HEOIaronpusTHeIMU Hexogamu 6epemenHoctH (p=0,04). ROC-ananu3 gan AUC=0,85, uTo yka3biBa-
€T Ha BBICOKYIO TOUHOCTb pa3paboTaHHOH MOJEIH B IPOTHO3MPOBAHUHY OCIIOKHEHUH y TaHHON KaTerOpHUH MalHeHTOK.

3akiouenue: KommiekcHoe ncnonbp3oBaHue anb0ymMuHa, kpeatnHuHa 1 TIMP-2 1no3BosisieT 10CTOBEpHO HOBBICUTH TOYHOCTH TUATHOCTHKH
n iporuo3upoBanus ucxonos OI1I1 y 6epeMeHHBIX B TpeTbeM TpuMecTpe. PazpaboranHast MHOTO(aKTOpHAs MOAENb MOXKET OBITh PEKOMEH-
JIOBaHa JJIsl BHEJPEHUSI B KIIMHUUECKYIO MPAKTUKY NEPUHATAIBHBIX LIEHTPOB.

KiroueBsie ci0Ba: nouku, Oepemennsvie, anboymun, kpeamunut, TIMP-2.
Jas uutuposanus: Tanraroex A.JK., Maiiganosa 3.0., 3yoxos J1.B. u 1p. MHOroakTOpHbIi aHaIU3 BIUSHUS COACPIKAHUS allb0y-
MuHa, kpearnuauHa 1 TIMP-2 npu ocTpoM HOBpeXICHHH TTOYeK Y OEpEMEHHBIX B TPETHEM TPUMECTPE: KITHHUIECKOE HCCIIeIOBaHNE.

Penpoodyxmuenas meouyuna (Llenmpanvnas Azus). 2025;1:127-133.
https://doi.org/10.37800/RM.1.2025.455

Multifactorial analysis of the effect of albumin, creatinine, and TIMP-2 levels
in acute kidney injury in pregnant women in the third trimester:
Clinical research

A.Zh. Talgatbek’, Z.0. Maidanova’, D.V. Zubkov’, Zh.T. Amirbekova’,
D.E. Omertayeva’, M.M. Mugazov’

'Karaganda Medical University, Karaganda, the Republic of Kazakhstan

ABSTRACT

Relevance: Acute kidney injury (AKI) in pregnant women in the third trimester is a serious clinical problem associated with a high risk
of adverse outcomes for both mother and fetus. The development of AKI during this period may be due to various factors, including
hypovolemia, preeclampsia, septic conditions, and obstetric complications. Currently, the diagnosis of AKI in pregnant women remains a
difficult task since traditional biomarkers such as creatinine may not be informative enough due to physiological changes in kidney function
during pregnancy. In this regard, new markers like TIMP-2 are of particular interest, which, in combination with other indicators, including
albumin and creatinine levels, can provide a more complete picture of the degree of damage to renal tissue and the prognosis of the disease.
Thus, the present study has high clinical significance and is aimed at improving the diagnosis of AKI in pregnant women in the third
trimester, which may contribute to improving perinatal and maternal outcomes.

The study aimed to evaluate the prognostic significance of albumin, creatinine, and TIMP-2 levels in pregnant women in the third trimester
with acute kidney injury and develop a multifactorial model to improve the accuracy of acute kidney injury diagnosis and prediction.
Materials and Methods: A prospective study that included 32 pregnant women in the third trimester with confirmed AKI. The albumin,
creatinine, and TIMP-2 levels were evaluated dynamically at different stages of gestation. A multifactorial regression analysis was performed,
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considering age, concomitant extragenital diseases, and obstetric and gynecological history. The accuracy of the model was estimated using
ROC curves.

Results: It was shown that increased creatinine and TIMP-2 significantly correlated with a more severe course of OP in pregnant women (p <
0.001), and low albumin levels were associated with unfavorable pregnancy outcomes (p = 0.04). ROC analysis gave AUC=0.85, indicating
the developed model's high accuracy in predicting complications in this category of patients.

Conclusion: The integrated use of albumin, creatinine, and TIMP-2 significantly improves the accuracy of diagnosis and prediction of AKI
outcomes in pregnant women in the third trimester. The developed multifactorial model can be recommended for implementation in the
clinical practice of perinatal centers.

Keywords: kidney, pregnant, albumin, creatinine, TIMP-2.
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Ken ¢pakTopubl Tanaay anb0yMuH, KpeaTuHuH x3He TIMP-2 KypaMbIHBIH
YIUiHIII TPMMeCTPAeri *KYKTI diiesiaepae OYMPEKTiH Keaes 3aKbIMJIaHybIHA
dcepi: KIMHUKAJBIK CBIHAK

A.K. Tanzaméex’, 3.0. Maiioanoea’, /I.B. 3yoxoe’, 7K. T. Amupoexoea’,
JI.LE. Omepmaesa’, M.M. Myza3zo8’

Kapaeanowr meduyunanvix ynusepcumemi, Kapaeanoa, Kazaxkeman Pecnyonukacot

AHJATIA

O3exTidiri: YoriHmi TpuMecTpaeri KYKTi oifennepaeri OyipekTin sxenen 3akpiMaanysl (B)K3) ana MeH yphIK YIIiH >KarbIMCBI3 HOTHIKE-
JIep/IiH KOFaphl KayMiMeH Oipre KeJeTiH Heri3ri KIMHUKAIBIK Macene O6ombin Tabsragsl. Ockl ke3enne bXK3 mamysl optypii ¢akropnapra,
COHBIH iMIiH/Ie TUIIOBOJIEMUSIFA, MPEIKIAMIICHUSIFa, CENTHKAIBIK XKaFaiiapra )KaHe aKyIIepiiK acKbIHyIapra OailaHbICTBI 0OTybl MYMKIH.
Kasipri yaxsITTa )YKTi offennepae BXX3 nuarnoctukacs! KuslH 6ombIn Kana Gepeni, OUTKEeHI KpeaTHHUH CHUSIKTHI TOCTYpii OHoMapkepiep
JKYKTLTIK Ke3iHzae Oyiipex QyHKIUACHIHBIH (GU3HOIOTHAIBIK 63repyiHe OaiaHbICThl XKETKITIKTI aKmapaTTaHAbIPbUIMAybl MYMKiH. OCBIFaH
TIMP-2 cusKTHI aHa MapKepiiep epeKile KbI3BIFYNIBUIBIK TYAbIpapl, ojlap albOyMHUH MEH KpeaTHHUH JIeHIeHiH Koca ajFaHza, 0acka
KepceTKimTepMeH Oipre Oyipek TiHiHIH 3aKbIMAaHY Iopekeci MeH aypyaslH OOJbKaMbl Typaibl TONBIK TYCiHIK Oepe amanpl.Ocpiraiimia,
OyJ1 3epTTey KOFaphl KIMHUKAJIBIK MAaHBI3ABUIBIKKA e YKOHE YIIIHIII TPUMecTpAeri xKyKTi oiienaepae bXK3 nuarHo3biH xakcapTyra OarbIT-
TasFaH, OyJI MepHHATAJABIK )KOHE aHAIIBIK HOTIKEJICP/I JKaKcapTyFa bIKIA €Tyl MYMKIH.

3epTTey MaKkcaTbl — OYHPEKTIH XKeaen 3aKbIMIaHybl 0ap KYKTUIIKTIH YIIiHIN TPUMECTPIHACT KYKTI oifennepaeri ansO0yMuH, KpeaTHHUH
sxkone TIMP-2 neHreiinepinid O00MKaMIBIK MaHBI3IBUIBIFBIH Oaraniay jKOHE JTUATHOCTHKAHBIH JAJJIICIH apTThIPY KoHE OYHPEKTiH kKememn
3aKBIMJIAaHYBIHBIH HOTIDKETIEPiH O0IDKay YIIiH MYJIBTH(QAKTOPIBIK MOAETBII d3ipIey.

Marepuangap MeH dicTepi: yiiHmi Tpumectpae pactairan JKexen Byiipex 3akpimaanyst 6ap 32 jKyKTi oifes/1i KAMTUTBIH MEPCIEeKTHBA-
JBIK 3epTTey. ATbOyMUH, KpeaTHHUH xoHe TIMP-2 nerreiinepi *YKTITIKTIH opTYpIi Ke3eHaepiHae TuHaMuKana Oarananasl. JKacel, Kartap
JKYPETIH SKCTPAreHUTAIIBIbI ayPyIapIblH OOIybI XKOHE aKyLIepIiK-TMHEKOJIOTHSIBIK aHAMHE3 CHAKTBI (paKTopiapbl €CKepe OTHIPHII, KOIl
(hakTOpIBI perpeccHusIbIK Tamaay Kyprizizni. Monenbain ganiri ROC KHUCBIKTaphl apKbUTbI OaFallaH bl

Hotum:xenepi: kpearnanH MeH TIMP-2 sxorapbuiaysl JKYKTi oifennepaeri XKexen 3akpIMIaybIHBIH ayblp aFbIMBIMEH CEHIMII Typae Oaii-
JaHBICTHI ekeHairi ranennenmi (p<0,001), an anbOyMUHHIH TOMEH JEHIeili XKYKTUTIKTIH KOMaichI3 HoTIKeIepiMeH OaitnanbicTsl (p=0,04).
ROC ranxgayst AUC=0,85 Gepai, OyJ1 manueHTTepAiH OCHl CAHATBIHAAFbI ACKBIHYIap bl O0JDKayna 931pJIeHIeH MOJICIIBIIH KOFaphl JOJIITIH
KepceTeni.

KopoiTbinasl: AnpOymuH, kpeaTnHuH jxoHe TIMP-2 xemenni naipanaHy YOIHIIE TpUMecTpaeri kykTi oienmepne XKemen Byiipex
3aKpIMIIATY Bl HOTIKETIEPIH JUAarHOCTHKANay MeH OOJKayIbIH AQJIITiH CeHIMI TYpAe apTThIpyFa MyMKiHAIK Oepeni. [lepuHarangpik opra-
JIBIKTAP/IbI KJIMHUKAJBIK TOXKIpHOere eHri3y yIiH a3ipJieHreH Ker (pakTopIibl MOJETb YCHIHBLTY Bl MYMKIH.

Tyiiinai cezaep: Oyiipex, ocyxmi atiendep, arvOymun, kpeamunur, TIMP-2.

Beenenue: Octpoe nospexnenne nodek (OINIT) mpu Gepe-
MCHHOCTH, OCOOCHHO B TPETbEM TPHUMECTpPE, TMPEICTABIISICT

JIOTIOJTHUTCIIBHBIX MapKEPOB JJIA CBOGBpeMeHHOﬁ JHATrHOCTHKH
u 0oJIee TOYHOTO TMPOrHO3MPOBAHUA NCXOI0B.

co00ii ceprE3HYI0 TPOOIEMY TSl MaTepH U IDIOA U 9acTo CO-
MPOBOXKIIAETCS] HEOMArONPHUATHBIMU TIEPUHATATIEHBIMU HCXO/1a-
M. [Ipuarnamu paszsutust OINII B jaHHOM rpynme MOryT siB-
JATHCS AKYIIEPCKUE OCIOKHEHHS (TIPEIKIIAMIICHS, SKJIAMIICHS,
HELLP-cuaapom), CenTUYecKHe COCTOSHHUS, MAaCCUBHBIE KPO-
BOIIOTEpU M HepoTokcHueckue Bosnericteus [1, 2]. Tlo kpu-
teprsiMm KDIGO, OIIII mrarHocTHpyeTcst MpH 3HAYUTEIEHOM
TMOBBILICHU KOHIIEHTPALMU KPEaTHHWHA B CHIBOPOTKE KPOBH
WU CHIbKeHUH fuypesa [3]. OmHako crierupuyeckue 0co0eH-
HOCTH METa0O0JI3Ma U TEMOTMHAMUKH y OepEeMEHHBIX TPEOYIOT

KpearnauH mmmpoko mpuMeHsieTcss Kak 0a30BbIA IMOKa3a-
Teb (PYHKIMHU TTOYEK, OMHAKO CT0 MOBBIIICHHE MOXKET 3aras-
neiBaTh B cryvae OINIL. [Is Oonee paHHEH OLEHKHU COCTOSHHUS
MTOYEK MEePCIIEKTUBEH TKAHEBOW WHTHOUTOP METAJUIOPOTEH-
Haz-2 (TIMP-2) — 6enok, acCOMUPOBAHHBIN C KIETOYHBIM
OTBETOM Ha MOBpexkcHUE [4, 5S]. ATbOYMUH KPOBH SIBISICTCS
IoKa3aresieM o0mIero OeTKOBOTO cTaTyca, a €ro CHIKCHHBIC
YPOBHH BO BpeMsi OEPEMEHHOCTH HEPEKO OTPakKaroT YXy/-
IICHUE OOIIETO COCTOSHUS KCHIITMHEI, YTO MOXKET OKa3hIBATh
JoTIoTHUTENbHOE BiusHUe Ha Teuenne OIIII [6, 7].
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Takum oOpazom, st OEpEeMEHHBIX B TPETbEM TPUMECTPE
¢ OIIIT nenecoobpa3Ha KOMIUICKCHAS OICHKA HECKOJIBKUX
o6momapkepos (ams0ymuH, kpeatuauH, TIMP-2), kotopas Mo-
KET YCHIINTh TOYHOCTH MIPOTHO3a, BBIIBUB TPYIIIIHI BEICOKOTO
PHCKa U TIO3BOJIB CBOEBPEMEHHO NPENNPUHATH KOPPEKTUPY-
IOIINE MEPOTIPHUSATHSL.

Ieab ncciieoBaHUsl — OIICHUTH MPOTHOCTHYECKYIO 3HA-
YIMOCTH ypOBHEH anpOymuHa, kpeatnnuHa U TIMP-2 y Ge-
PEMEHHBIX KXEHIIUH B TPETEM TPHUMECTPE OEPEMEHHOCTH C
octpeiM noBpexaennem nouek (OINIT) u pazpaborars MHO-
ro(akTOPHYIO MOJENb JUIS TOBBIMICHUS TOYHOCTH JWAarHo-
CTHKH U IporHo3uposanus ucxomos OIIII.

Marepuajbl u MeToabI: HacTosee rccineoBanme BKITIO-
YaJo aHaJH3 IMoKa3aTenel 32 OepeMEeHHBIX B TPEThEM TPHUME-
ctpe (0T 28 MOMHBIX HEJIENIb TECTAIUY 1 O0JIee) C yCTaHOBIICH-
HbiM uarso3om OIIIT o kpurepusm KDIGO. Bee nanuentku
HaxOWJINCh Ha JICYEHUH B OTJEIECHHSX IaToJIorHn OepeMeH-
HOCTH, pEaHMMAIlMM W WHTCHCWBHOW Teparmu OOmacTHOU
KkuHI4Yeckor OonmpHUIBI, [lepuHaranpHOro 1eHTpa Nel u 2
Kaparanzpr B mepuon ¢ aexabpst 2023 roga no ceHtsi6ps 2024
roga. IlpoTokon uccnenoBanust oJ0OpEH JIOKAIBHBIM STHYE-
ckuM komureroM HAO «KMVY» Nel4 ot 17.11.23 1.

Pasmep BeIOOpKH (n=32) OBLT OompenenéH Kak MUJIOTHBIN
JUIL OLEHKH TPOTHOCTUYECKOH 3HAYMMOCTH OHMOMapKepoB
npu OIIIT y 6epeMeHHBIX B TpeTheM TpuMecTpe. Pacuér mpo-
BOIWIICS C HWCTONb30BaHHeM mporpammbl G*Power 3.1 Ha
OCHOBE OKHIaeMoro cpearero 3¢dekra koppemsuu (r1=0,5)
Mexay ouomapkepamu (kpeatnHuH, TIMP-2, anpOymuH) u
soxecTero OIII, ¢ yposHeM 3Haunmoctu 0=0,05 1 nenesoi
cTatucTrdecKoi MoutHOCThIO 80%. MIHIMaNEHO HEOOXOIH-
MBI pazmep BHIOOPKH COCTaBMII 29 YYaCTHUKOB TSI BBISIBIIE-
HUSI CTaTHCTHYECKH 3HAYUMBIX Koppemsinuid. dakrudeckuii
pa3mep (n=32) mpeBBICKII 3TO 3HAUEHHE, YTO 0becredmio Oa-
30BYIO JOCTaTOYHOCTb IS IMTIJIOTHOTO MICCIICIOBAHUS.

Kpumepuu exnrouenus:

— bepemeHHOCTh CpoKOM >28 HEnemb;

— Ionreepxkaénnoe OIIII mo kpurepusim KDIGO;

— Hamnume naHHBIX 0 OMOXMMHYECKOM aHAIHN3€ KPOBH,
BKJTIOYAs aIbOyMUH, kpeatuHud, TIMP-2.

Kpumepuu ucknrouenus:

— XpoHnYecKas IovYedHasi HeJJOCTaTOYHOCTh (TepMHUHAIb-
Hasl CTaJIus);

— 3noKkayecTBEHHBIE HOBOOOPA30BaHUS;

— Tsxénele comyTcTByIOIIME 3aboieBaHusl (HapuMep,
LIUPPO3 [IEYECHN), CIIOCOOHBIE HCKA3UTh OIIEHKY albOyMUHA;

— BrlpaxkeHHass marojorus OEpeMEHHOCTH, HE CBs3aH-
Has ¢ QyHKIUEH Mmouek (Hampumep, TSHKENTbIe BPpOXKIEHHBIS
aHOMaJIMU IUI0/a), KOTopas TpeOoBaja Obl MHBIX KPUTEPUEB
BE/ICHMS.

Memoovl usmepenus: YpoBeHb albOYMIHA OIPEHEIISIIH
KonopuMeTpudeckuM MetofioM [8]. KpearnnuH onpenensum
(bepMEeHTaTHBHBIM METOZIOM C YYETOM IIONIPaBOK Ha OepeMeH-
HocTh [9]. TIMP-2 ompenenstmun MeTogoM HMMYyHO(EpMEHT-
Horo aHamm3a (ELISA). UyBCTBHUTENEHOCTH METOHa COCTa-
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Buna 0,1 Hr/Min, muana3on mmeperns — 0,2—10 ar/mm [10].
CranpapTr3anus MpOBOAMIACH CIEAYIOMNM 00pa3oM: Kaiu-
OpoBKa: MCIONB30BAH CTaHAApTHEIE 00pa3nsl TIMP-2 ¢ m3-
BecTHOM KoHIeHTparmeti (0,2, 0,5, 1,0, 2,0, 5,0 ar/mi1), ipemo-
cTaBieHHbIe B Habope. KamnbpoBodHast KprBasi CTpomiiach 1o
METONly 4eThIpEXIapaMeTpUUECKOl JIOTMCTUUECKOH perpec-
cun (4-PL), obecrnieurBasi TOYHOCTH B AWAIIa30HE M3MEPEHHUN
(R > 0,98). s xaxaou cepyuu M3MEPEHUN TIPUMEHSUTH J1Ba
YpOBHsI KOHTpOJIst (Hu3Kkuii: ~0,5 HI/MIJI ¥ BBICOKMiA: ~2,5 Hr/
MIT), CepTH(QUIIMPOBAHHBIX MPOU3BOAUTENEM. MexKcepHitHas
BapuabenbHOCTh cocTaBmia <8%, BHyTpucepuiiHas — <5%,
gro cooTBeTcTByeT cTangapram CLSI EP15-A3 [10].

[Tna3smy xpoBu cobupanu B npobupku ¢ EDTA, nentpu-
¢yrupoBanu npu 1500 g B Teyenue 10 muuyT npu 4°C,
xpanunu npu -80°C nmo ananmza (Makcumym 30 mHER).
PazmopaxuBaHue NPOBOAMIN OJHOKPATHO JUISI MHUHUMH3a-
UM Jerpaganuu Oenka. IIpoObl ¢ TeMONN30M HCKITIOYAIUCh
u3 aHanusa. MeToauka BajJMIMpOBaHa B J1abOpaTropuu co-
rnacHo nmpotokonry ISO 15189, ¢ monTBepxeHIEM INHEHHO-
CTH W OTCYTCTBHEM MarTpH4HOro 3ddekra npu pasBencHun
npo6 1:2 u 1:4.

O6padoTka nanHbIX: [j11 00pabOTKM MPOMYIIEHHBIX 3HA-
YeHHUH (KOTOpBIC COCTABILLIM MeHee 5% HaONromeHuil) uc-
MOJIB30BAJICS METOJI CPEAHETO apr(PMETHIECKOTO At KaXKI0-
ro 6uomapkepa. [IpoBepka MyJIBTHKOIUIMHEAPHOCTH MEXKIY
OGroMapkepamMy MPOBOIMIACH C ITOMOIIBIO MHAEKCa MHQIIS-
un quctiepenu (VIF) [117.

Cmamucmuueckuti ananuz: KOppenanInoOHHBIA aHAIN3
(xoxpdrmment [TupcoHa) mpuMeEHsITN IS BBISIBJICHUS CBS3U
Mexy ormomapkepamu u Tshxectbio OIIIL. MuorodakTropHas
pEerpeccHoHHasl MOJIENb y4YHThIBala BO3DPAcCT, HAJIWYUE CO-
MyTCTBYIOIIMX 3a0oneBaHMil (apTepHaibHas THICPTEH3US,
caxapHbIid AuabeT u Ap.) U HEKOTOPBIE aKymepcKue GakTopsl
(npesknamncus, HELLP-cuaapom). ROC-ananu3 npuMeHs-
JIN JJIs1 OUCHKHU HpOFHOCTquCKOﬁ HOCHHOCTH KOMIIJICKCHOI'O
ucnonb3oBanusi OuomapkepoB (AUC, 4yBCTBUTENBHOCTb,
cnemuduyHocTh). Pacuérel mpoBomumu B nporpamMme SPSS
Statistics 26.0.

Pe3yabTaThl: B uccrnenoBanue BKITIOUCHBI 32 OEpEeMEHHBIX
eHIuH (Bo3pact 1941 rox, cpemnuii Bo3pact 29,7+5,8
JeT), Bce Ha cpoke recranmu 28—41 Henens (TpeTuil Tpu-
MecTp). PacrmpesneneHne NanmMeHTOK MO COIMYTCTBYIOIINM
3200JIEBAaHUSIM M aKyIIEPCKUM OCJIOKHEHHSIM: apTepHalb-
Hag runepreH3uss — 20 ciy4aeB, reCTallMOHHBIA CaXapHBIH
mabeT — 7, MPedKITaMIICHS TSHKETIOH CTENeHH TsDKeCTH — 4,
HELLP-cunzapom — 1.

CormacHo kpurepusm KDIGO, craguu OIIII y ygacTHHIL
pacTpenenInch CleayomuM oopazom: 1-g ctaaus — 23 ma-
LIUEHTKH, 2-51 cTagus — 7, 3-s1 cragust — 2.

Hambonee BakHBIE OMOXMMHYECKHE MapKephl IMOYCIHON
muchyHkmn (ans0ymuH, kpeatnHuH, TIMP-2) oneHuBamich
TIpY TIOCTYIJICHUH | B Xofe Habmonenns. CyMmapHbIe cpej-
HUE 3HAUYeHUs1 HA MOMEHT mocTaHoBKky auarHo3a OIIII mpen-
craBiieHbl B Ta0mure 1.

Tabnuma 1 — CpenHue 3HaYeHUS OMOXMMHUYECKHX TToka3areneit (n=32)

IMoka3zareanb CpenHee 3HaYeHHe + CTAHIAPTHOE Juana3zon (MUH-MaKCe)
OTKJIOHEHUE
AnpOymuH (T/11.) 2,9+0,6 2,1-4,0
Kpearnaun (mr/mn.) 22+1,0 1,0-4,6
TIMP-2 (ar/™M1) 1,7+£0,5 0,9-3,1

Table 1 — Average values of biochemical parameters (n=32)

Indicator Mean =+ standard deviation Range (min-max)
Albumin (g/dl) 29+0.6 2.1-4.0
Creatinine (mg/dl.) 22+1.0 1.0-4.6
TIMP-2 (ng/ml) 1.7+0.5 0.9-3.1
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VY maumentok c¢ 1-it cragueit OIIIl cpenHuii ypoBeHB
anpr0ymMuHa BapeupoBai B npenenax 3,1+0,4 r/mi., B TO
BpeMsl Kak Ipu 3-i craguu oH cHWxancs 1o 2,5+0,5 r/nm.
BrlsiBiIeHa 3aKOHOMEPHOCTH, UTO Oosiee TSHKENIOe TeueHue
OIIII conpoBoxganock Goee BEIPaXEHHOH THIT0aIb0yMu-
HeMuel. YpoBHU KpeaTWHUHA yxke npu 1-i craguu OIIII
MpeBbIIaNN peQepeHCcHbIe ToKa3aTean s OepeMeHHBIX
B TPETHEM TPUMECTPE, a IPH 2-1 U 3-i cTanusix GUKCUPO-
BaJIOCH JaibHelIee HapacTaHue kpeatnnuHa (o 3,0-4,6
MT//J1. B TSDKEIBIX clly4asx). Y 4acTH NallMeHToK (0coOeH-
Ho npu HELLP-cunznpome) ormeuanoch ObICTpoe yBeu-
yeHue 3Toro mokaszarens (Ha 0,4+0,1 mr/mm. 3a 3-5 cyToK).
TxkaHeBO HHTHOWTOP METAIIONPOTEHHa3-2 B CpPEIHEM
cocraBmsn 1,7+0,5 ur/mi, omgnako mpu 3-it cragumu OIIIT

Mor pocturats 3,0 Hr/mi u Gojee. Y MalMeHTOK, KOTOPHIM
norpedoBaics remonuanus, TIMP-2 3auacTyto npesbiman
2,5 Hr/™MiL.

Jlns OLEHKH B3aUMOCBSI3€H MEXIYy KOJIMYECTBEHHBI-
MH TEPEeMEHHBIMH HCIOJIB30BaIN Koppessinuio IInpcona.
[IpenBapuTensHO MpOBEPsUIaCh HOPMAIBHOCTH pacIipesaesie-
HUs naHHBIX (kputepuit [lamupo-Yunka, p>0,05 — naHHble
MOXXKHO CYMTaTh OJM3KMMH K HOPMAJBHOMY paclperelie-
HUIO). YPOBEHb CTaTUCTHUECKON 3HAYMMOCTH YCTaHOBJIEH Ha
ypoBHe p<0,05. Hmxe (Tabauua 2) npusenens koadhunm-
eHTsl koppernsinuu (r) [Tupcona mexny 6nomapkepamu (ab-
O6ymuH, kpearnauH, TIMP-2) u tsoxectsio OINII. B xauectse
nokazarens Tsbkectn OINIl mpuHATO MOpsiIKOBOE 3HAYCHHE
craauu (1, 2 umm 3).

Tab6mura 2 — Koadduituentsr koppensiuuu (r) MeX 1y OCHOBHBIMH IMOKa3aTeIsIMU

IToka3aresn Kpearunun TIMP-2 AnbOyMHUH Taxects OIIII
Kpearunun 1,0 r=0,52 (p=0,004) =-0,41 (p=0,03) r=0,60 (p<0,001)
TIMP-2 =0,52 (p=0,004) 1,0 r=-0,30 (p=0,04) r=0,55 (p=0,002)
Anp0ymMuH r=-0,41 (p=0,03) r=-0,30 (p=0,04) 1,0 r=-0,46 (p=0,04)
Tsoxects OIIT =0,60 (p<0,001) =0,55 (p=0,002) r=-0,46 (p=0,04) 1,0

Hpumeuanue: OIIII — 0CTPOe MOBPESKIEHUE TIOUEK
Table 2 — Correlations between the main indicators (r)

Indicators Creatinine TIMP-2 Albumen Severity of AKI
Creatinine 1.0 =0.52 (p=0.004) r=-0.41 (p=0.03) =0.60 (p<0.001)
TIMP-2 r=0.52 (p=0.004) 1.0 r=-0.30 (p=0.04) r=0.55 (p=0.002)
Albumen r=-0.41 (p=0.03) =-0.30 (p=0.04) 1.0 =-0.46 (p=0.04)
Severity of AKI r=0.60 (p<0.001) r=0.55 (p=0.002) r=-0.46 (p=0.04) 1.0

Note: AKI — acute kidney injury

Kpearuanr TtecHo cBsizan ¢ Tspkectbhio OII (1=0,60,
p<0,001), yka3biBasg Ha TO, YTO IpPH NPOTrPECCUPOBAHHUU
MATOJIOTHH yPOBEHb KPEaTHHHHA MPOTHOCTHYECKH 3HAYH-
Mo moBbIaercsi. TIMP-2 Takke IMOKa3bIBaeT yMEPEHHO
BBICOKYIO MOJIOKHUTENbHYIO Koppensauuto ¢ TsikecTsio OIIIT
(r=0,55, p=0,002). Ane0OyMHIH HUMeEET OTPHULATECIBEHYIO KOp-
pemsuto ¢ Tskecteio OIIIT (r=-0,46, p=0,04), 9To moA-
TBEPHKIACT BAXXHOCTh THIOATHOYMHHEMUHU KaK HeOaro-
MPHUIATHOTO (PaKTOpa.

Jnsa ompeneneHus HE3aBHCHMBIX MPOTHOCTUYECKHUX (hak-
TopoB TsokecTd OIIl mpUMEeHMIM MHOXKECTBEHHBIN JIOTH-
CTUYECKUH pErpecCUOHHbIN aHanu3. B kauecTBe 3aBUCHUMON
MepeMEeHHOM PHHSIA OMHAPHYIO KJIACCU(DHUKALIUIO THKECTH:

«Taxénas OINI» (oObeaHEHHDIE 2-51 U 3-5 CTAAWH) IPOTUB
«Jlérxas OIIII» (1-s cragus).

Hezasucumvie nepemenuvie: KpeaTWHWUH (HETIPEPBIBHBIN
nokazatens), TIMP-2 (HempepbIBHBIM TOKa3aTelns), anb0y-
MUH (HCIPEPHIBHBIN MMOKAa3aTeib), HAUYUE MPEIKIAMIICHU
(ma/met), apTepuanbHas THNEPTEH3Us (Ia/HET), TECTAIMOH-
HBIA caxapHbIi quabeT (ma/HeT), BO3pacT (HEMpepBIBHBIN
MIOKA3aTelh).

[Mocme moO3TamHOTO WCKIIOYCHHS HE3HAYMMBIX —IIepe-
MeHHBIX (p>0,10) B UTOTOBYIO MOJENIb BOIUIH: KPEaTHHUH,
TIMP-2, ansOymun u npeskiamriicus (IOciuenHsist — Ha rpa-
HUIIE 3HAYUMOCTH). Pe3yibpTaTsl OKOHYATENBHOTO IIara mpe-
craBiieHbl B Tabmure 3.

Tabnuua 3 — Pe3ynbraTsl MHOKECTBEHHOIO JIOTHCTHYECKOTO PErPECCHOHHOTO aHAIN3a

ITapameTtp 3HaueHus
b (95% JIH) SE(b) p OR (e”b) (95% JIM)
Kpearnaus 1,11 (0,65-1,56) 0,23 <0,001 3,03 (1,92-4,74)
TIMP-2 0,84 (0,29-1,39) 0,27 0,002 2,31 (1,34-4,01)
Ab6ymuH -0,76 (-1,48 — -0,04) 0,35 0,04 0,47 (0,23-0,96)
Tpeskmammcns 0,52 (-0,03 — -1,07) 0,28 0,07 1,68 (0,97-2,92)

Ipumeyanus: b — ko3¢ ¢punment perpeccun; SE(b) — crannaprHas ommoOka koG puLneHTa;
OR (e"b) — oTHOMIeHHe m1aHCOB. TecThl 3HaUMMOCTH: KpuTepuit Banbaa, p<0,05 cuuraercst CTaTUCTUYECKH 3HAYNMBIM.
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Parameter Values
b (95% CI) SE(b) p OR (e*b) (95% CI)
Creatinine 1.11 (0.65-1.56) 0.23 <0.001 3.03 (1.92-4.74)
TIMP-2 0.84 (0.29-1.39) 0.27 0.002 2.31(1.34-4.01)
Albumen -0.76 (-1.48 —-0.04) 0.35 0.04 0.47 (0.23-0.96)
Preeclampsia 0.52 (-0.03 —-1.07) 0.28 0.07 1.68 (0.97-2.92)

Notes: b — the regression coefficient; SE(b) — standard error of the coefficient;
OR (e"b) — odds ratio. Significance tests: Wald criterion, p<0.05 was considered statistically significant.

Taxum 06pa3oM, IpY OTHOM U TOM € YPOBHE IMPOUHX (hak-
TOPOB (BO3PACT, COMYTCTBYIOIINE 3a00NIEBaHUs), POCT Kpea-
tuHnHa 1 TIMP-2 yBenuuuBaet maHcsl Ha «Tspkényto OITI»
(2-51 unm 3-s cTaans), a HOBBIIICHUE YPOBHA albOyMHHA, Ha-
000pOT, CHI)KACT JaHHBIH PUCK.

JIJi OLCHKH JUCKPUMHHAIIMOHHOW CIIOCOOHOCTH pa3pado-
tanHO# Mozenu noctporsii ROC-kpuBbie (Receiver Operating
Characteristic curve). [Tnomans nmon xpusoii (AUC) anamimsu-
poBanu ¢ ucnons3oBanueM kpurepus DeLong. OnTuManbsHbIi

Tabnuma 4 — CpaBHuTenbHble okazarenn ROC-ananmmza

mopor i knaccudukaiun tsoxénoro teuenus OINI BeiOpan
myTém Makcnmmsaun uaaekca FOnena (Youden Index).

WnnuBunyanesHsle  OnoMapkepsl  (anpOymuH, — Kpea-
tuauH, TIMP-2) umenu AUC B mpemenax 0,65-0,80.
KombOuHMpoBanunas monens (kpearnHuH + TIMP-2 + ans0y-
MUH, ¢ Y4ETOM ITOTPABKU HA MPEIKIAMIICHIO) ITOKa3aJia IIo-
maap nog kpusoit AUC=0,85 (95% 1U: 0,78-0,91), p<0,001.
OnTHMaIbHEIA TOPOT MOJEINH TNl YYBCTBUTEIBHOCTD 82% 1
cnenuuyHocTb 78%.

Mopean Ilaomaas nmox KpuBoit YyscTBH- Crnenu- p-3HavYeHue

(95% JAN) TeJBLHOCTh, % ¢uunoctn, %

Kpearunun (oauH mokasaresb) 0,73 (0,66-0,80) 70 68 <0,001

TIMP-2 (onuH moKa3aTelb) 0,76 (0,68-0,83) 73 72 <0,001

AnpOyMUH (OIHMH TIOKA3aTeIh) 0,65 (0,57-0,72) 60 66 0,002

KoMOuHUpOBaHHAS MOJIETH 0,85 (0,78-0,91) 82 78 <0,001

Table 4 — ROC analysis comparative indicators
Model Area under curve Sensitivity, % Specificity, % p-value

95% CI)

Creatinine (one indicator) 0.73 (0.66-0.80) 70 68 <0.001

TIMP-2 (one indicator) 0.76 (0.68-0.83) 73 72 <0.001

Albumin (one indicator) 0.65 (0.57-0.72) 60 66 0.002

Combined model 0.85 (0.78-0.91) 82 78 <0.001

Taknum 00pa3oM, COBMECTHas OIleHKa TPEX OMOMapKepOB C
TIOTIPaBKOHM Ha MPEIKIIAMIICHIO TEMOHCTPUPYET HAMITYYIIYIO
JUarHOCTUYECKYIO IIEHHOCTh ISl TPEICKa3aHUsl «TSDKENOTo
teyenus» OIIIl y GepeMeHHBIX.

1. lemonmanus. 2 manueHTKaM (MAIIMEHTOK MOTpedo-
BaJIOCh MPOBOAMUTH 3aMECTUTEIBHYIO IOYEYHYIO TEpaIuio
(remouanus), npuuéM y 1 u3 Hux umesm TIMP-2>2,5 Hr/mn
1 KpeaTnHUH>3,0 MI/UL. emIé Ha MOMEHT NIPHHATHUS PEIICHHS
0 Hanuse.

2. Axymepckue ocnoxHenus. [IpexxneBpeMeHHoe po-
nopaspernienue (1o 37 Hemenb) B CBSA3H C TSHKEIBIM COCTOSI-
HHEM MarepH JIN0O IUIalleHTaPHON HEI0CTaTOYHOCTHIO ITOHA-
nobunock y 13 u3 18 (72%) nauuenTok ¢ 3-i cragueit OIIII.
VY gactu u3 HEX (5 cioydaeB) codeTanach MPEdKIAMIICHS C
HELLP-cunapomomM.

3. Ilepunaranbubpie vcxoabl. JJOCTUTHYTO pOXKACHHE
JKU3HECTIOCOOHBIX NeTel y BceX 32 ManneHTOK, OIHAKO Y 8
(8%) HOBOPOXIEHHBIX 3a(MKCUPOBaHbI MPU3HAKH HEIOHO-
[ICHHOCTH /WU BHYTPUYTPOOHOI rumorpoduu, 94To morpe-
00BaIO TOTIONHUTEIHHOTO BHIXQ)KUBAHUS B OTICIICHIH pea-
HUMAIUH TSI HOBOPOXKIECHHBIX.

Knunuueckas snauumocms: CTaTHCTHYSCKH 3HAYAMOE I10-
Beimenne (p<0,001) orpaxkaer mporpeccupoBarne OIIII, uro
KIMHUYECKH BaXHO JUISl TIOATBEP)KICHHS JUArHO3a M OIICHKH
HEOOXOAMMOCTH MHTCHCHBHOW Teparuu. Y MalUeHTOK ¢ 3-i
cragueil kpearnHUH gocturain 3,0—4,6 Mr/mi, 9To yka3plBacT
Ha BBICOKHIT puck nporpeccupoBanus OIIIl u morpebHOCTH
B remomuanmse (2 cimydas). TIMP-2: YMmepeHHast Koppelsis
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(p=0,002) u pocr 3HaueHu# (>2,5 HI/MJI y NMAIMUEHTOK C TS-
wEmpiM OI1IT) mogu€pKUBarOT €ro poib KaK paHHETO MapKepa
TIOBPCKACHUS TTOYCK. 9TO MO3BOJISIET BHISABIIATH PUCK Iporpec-
cupoBanus OINIIl 1o SIBHOrO MOBBHINIEHHs KPEaTMHWHA, YTO
KPUTHYHO JUISI CBOEBPEMEHHOTO Hadasa JedeHus. AbOyMuH:
Craructuueckas cBsi3b ¢ Tsoxectsto OINIT (p=0,04) mmeer
KJIMHUYECKOoe 3HaueHue: CHikeHue (<2,5 r/mn npu 3-i cra-
QIMN) CBS3aHO C THITOATbOYMUHEMHEH, yXyaIIeHneM MeTabo-
JIMYCCKOro craryca u He6HaFOHpI/I$[THI)IMI/I NnepruHaTrajibHbIMU
ucxofamu (HapuMep, NPeXIEBPEMEHHOE pPOIOpa3peIIeHNe
y 72% mnammentok ¢ ToxéneiM OINIT). KomOuumpoBanHas
monenb: Bricokas Tounocts (AUC=0,85) monTBepxmaer eé
JMAarHOCTUYECKYIO LIEHHOCTh JUIsl cTpaTH(UKamy pucka. Ha
MIPAKTHKE 3TO 03HAYaeT BO3MOXHOCTH BBIJIETICHHS MAUEHTOK
¢ BbICOKUM puckoM Tsikénoro OIIII (manpumep, i Ha3HAYE-
HUS TeMOJHaIn3a WIK PaHHETO POIOPA3PELICHNS), YiIydIas
MAaTEpHHCKHE U MIEPHHATAIBHBIC HCXOIbI.

Knunuueckue nabmodenus: TEMORUAIN3 TOTpeOOBaCH
2 nanuenTkam ¢ TIMP-2 >2.5 ur/mn u kpearuruHOM >3,0
MI/IJI, 9TO TIOATBEP)KIAET MPOTHOCTHYECKYIO POJIb 3THX
MapkepoB. [IpexxneBpemerHoe popopaspemenue (1o 37 He-
Jenp) nposeneHo y 13 u3 18 maumenTok ¢ Tsoxénsim OINIT
(72%), gacto B coueranuu ¢ mpeskiaamrcuei nam HELLP-
CHHApPOMOM. Y 8 HOBOPOXIEHHBIX (25%) OoTMEueHBI Hemo-
HOLIEHHOCTh WJIM THHOTPOdUs, YTO MOTIEPKUBACT BIMSHUE
OIIIT 1a mox. Takum 00pa3om, cTaTHCTHIECKAs 3HATUMOCTD
MOATBEPKIAACT Haﬂé)KHOCTI) BBIABJIICHHBIX CBHSeﬁ, TOrJa Kak
KIIMHUYECKasi 3HAYMMOCTh NOMYEPKUBACT UX MPAKTHYECKYIO
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LEHHOCTH AJIS AUArHOCTHKH, IPOTHO3a U IPHHATHUS PELICHUN
B [IEpUHATAIbHOM MIPAKTUKE.

MoHO crenars BBIBOA, 4TO KpeatwHuH u TIMP-2 okazbr-
BAIOT CTaTUCTUYECKH JOCTOBEPHOE M HE3aBHCHMOE BIHSHHE
Ha TsokecTh OINII mpu GepeMEHHOCTH B TPEThEM TPUMECTpPE
(p<0,001 u p=0,002 coorBercTBeHHO). CHIDKEHHE YpPOBHS
anpOyMuHa (THIIOATEOYMUHEMHS) aCCOLUUPYETCS C yXy/llle-
HHEM IPOTHO3a M Yallle BCTPEYAeTCs B TPyMNax C THKEIBIM
tegeraneM OIIIL. TloctpoeHHas MHOroakTopHas MOIETbH
(xpeatnann + TIMP-2 + ansOymuH + yu€r Hanuuus npes-
KJIAMIICHH) TIO3BOJISIET C BBICOKOHW TOo4HOCTBIO (AUC=0,85)
HAACHTU(PUIMPOBATH OEPEMEHHBIX C BBICOKHM PHUCKOM IIEPEXO-
nma B Tsoxémyto craguio Ol yTo moaTBEpKAEHO aHAIM30M
YyBCTBHUTENbHOCTH/CTIeIMUYHOCTH TakuMm o0pasom, yniy-
OIEHHBIN CTAaTHCTUYIECKUH aHAIN3 TTOATBEPIKAACT 3HAYUMYIO
poib KomIuIekca ouomapkepoB (kpeatuHuH, TIMP-2, anb0y-
MHH) B oneHke U nporHosupoBanun OIIIl y GepeMeHHBIX B
TpeTbeM TpUMecTpe. PaHHee BBIABICHHE TPYHIIBI BHICOKOTO
pHCKa 10 pe3ylibraraM Moy o0eciednBaeT CBOEBPEMEHHOE
Hayajao0 MHTEHCUBHOHM Tepamuu U AaéT LIAHChl HA CHU)KEHHE
YaCTOTHI TSDKEBIX OCIOKHEHHUH JUTSl MaTepH H IUIONA.

Oocy:xxnenne: IlomyueHHbIe AaHHBIE CBUJETENHCTBYIOT
o ToM, uto nipu OIIII B TperbeM TpumecTpe GEpeMEHHOCTH
6momapkeps! abOymuH, kpeatuHuH U TIMP-2 obnanatot cy-
IIECTBEHHOMN MPOTHOCTUYECKOM IeHHOCThI0. KpeaTnHuH, Kak
KJIACCHYECKUH MapKep MOYedHOH (DYHKITHH, B COBOKYITHOCTH
c Oonee paHHUM HMHAMKATOPOM KIJIETOYHOTO IOBPEKACHHS
TIMP-2 ¢opMupytoT oCHOBY [UIsi OOBEKTHBHOM OLIEHKH CO-
ctostHUA 1o4ek [12]. CHmKeHne ypoBHS anbOyMHHA MOXET
OTpaXaTh HE TOJIBKO OEIKOBO-3HEPIeTHUECKYIO HEAOCTATOU-
HOCTb, HO W o0lee yxyAlleHHe MeTabOJIM4YecKoro craryca
Marepw, ycyryomnstomee Tsokects O [13].

CxopnHble pe3yabTaTsl ObUIH TOyYEHBl U B JPYTHX HCCIIe-
JIOBaHUSIX, MOCBANIEHHBIX mporHo3upoBanuio OIIII y Gepe-
MEHHBIX, XOTSI CPaBHUTENbHBIX JTaHHBIX 110 ypoBHIO TIMP-2
B KOHTEKCTe OEpEeMEHHOCTH MOKa He0CcTaToIHO [ 14-16]. Tem
HE MEHee, BHEIPpeHNEe KOMIUIEKCHOTO aHajuu3a (KpeaTUHUH +

TIMP-2 + anbOymMHH) MO3BOJISIET 3HAYMTENILHO IOBBICHUTH
TOYHOCTh HPOTHO3a M TPOBOJAWTH PaHHHE BMEIIAaTeNbCTBA
JUTSL COXPAHEHUS 30POBhS MAaTEPH U TUTOJA.

Oepanuyenus uccnedosanus: OCHOBHBIMH OTPaHUYEHU-
SIMU SIBJISIIOTCS. PETPOCIIEKTUBHBIA JTM3alilH M OTHOCHTEIIEHO
Hebonpmas BeIOOpka OepemeHnbix ¢ OINII B TpetheM TpH-
Mmectpe. KpoMe Toro, y yITEHHBIX MallMEHTOK W3YYaIiCh HC-
kirounTensHo ciydan OIII B coueranuu ¢ 6epeMEeHHOCTHIO B
TPEThEM TPUMECTPE, UTO JIeNAeT IONyICHHBIE JaHHBIE BECh-
Ma cneuuduyabiMu. U3-3a penkoctu OIIIl y GepeMeHHBIX
¥ OrPaHUYCHHOTO IepHoja HaOmroneHus BbIOOpka (n=32)
0Ka3allaCh OTHOCHUTEIHHO HEOONBIIOHN, YTO MOXKET CHHIXKATh
penpe3eHTaTUBHOCTD I 0oJiee IMUPOKOHN momyssiuu. s
TIOBBIIICHUS CTaTUCTUYECKOM MOIIHOCTH M TOATBEP)KICHUS
PE3yIBTaTOB IUTAHUPYETCs YBEIMUCHUE BEIOOPKH B TTOCIIEAY-
IOLIMX UCCIIE0BAHUSIX.

Iepcnekmusnvl oanvheuiux uccredosanuii. [lnanupyercs
MIPOBOJNUTH TPOCIIEKTUBHBIC MCCIIEIOBAHUS C BOBIICUCHHEM
OoJbIIero 4mciaa OCpEeMEHHBIX Ui OLCHKH BIMSHHS J0-
nosHUTENbHBIX OnomapkepoB (NGAL, KIM-1) u nuHamMuku
TIMP-2 B 3aBUCHMOCTH OT CPOKOB I€CTalliy, a TaKXe IJis
Oostee TyOOKOTO aHaJK3a aKyIIEPCKUX OCIOKHCHHH.

3akmouenne: Hacrosmiee mccienoBaHue IEMOHCTPHPY-
€T, YTO COYeTaHHas OIEHKAa YpPOBHEH ampOyMuHa, KpeaTH-
uuHa ¥ TIMP-2 naér Gonee Tounbli nporuo3 teueHust O
y OepeMeHHBIX B TpeThbeM TpuMecTpe. [locTpoeHHas MHO-
ro(akTopHasi perpecCHOHHas MoOeib O00JalaeT BBHICOKOM
JIUATHOCTUYECKON IEHHOCTBIO M MOXKET CIIYKHTh OCHOBOM
JUTS pa3pabOTKA KIMHUIECKHUX MTPOTOKOJIOB PAHHETO BBISBIIC-
HUS ¥ MHTEHCHBHOTO BEACHWS NAHHOW TPYIIIBI MAIlEHTOK.
BHeapenue moJj00HBIX MOAXOI0B B PyTUHHYIO MPAKTUKY I10-
3BOJIUT YITyUYIIATh MaTCPUHCKHE U TIEPHHATAIEHBIC HCXOBL.
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Yka3zom riaBbl rocy1apcTBa Halla KoJuiera, 3amectureib [1aBHOro
penaxkrTopa xypHaJa «PenpoanykrusHas meauuuna (Llenrpanbnas A3us)y»,
npodeccop YkbioacoBa Tammuun MyxajgecoBHa
y10CTOCHA 3BaHud «3acay:;KeHHbIH Bpad PK»

YBaxkaemas TanmuH
MyxanecoBHa,
nosapasisieM Bac

C IIPUCBOEHUEM
IIOYETHOT'O 3BaHUs
«KazakcTaHHBIH eHOCK
CIHIpTreH adpirepi».
Hckpenne xenaem Bam
KPEIKOIo 370POBbs,
Onaronoay4us

u ynaun!!!

Me1 ropaumces Bamu!

Ilpasnenue KAPM,
PeoKoLIe2Ust HCYPHANLA
«Penpooyxmuenasn
MeOuyuHa
(Llenmpanvnasn Azus)»

YBaxaemblii Pasuiabr KamuiieBuu!

Ot Bceil Aymu no3apasJisieM Bac ¢ mosyBekoBbIM
omieem!

Br1 — u3BECTHBIN Bpad U UCCIIEN0BATENb, [TIaBHBIA PENIPOLYKTOJIOT TOposia AJIMaThl,
OJIMH M3 KJIIOYCBLIX CIICIITHAJIMCTOB B pel’[pOllyKTI/IBHOf/'I MCOUIIUHE CTPAHBI.

Bammm 3acnyru B pasButun Kazaxcranckol acconuanuy perpoyKTHBHOW MEIHII-
Hel 1 MIIKP PERSONA croxHO mepeoneHnuTs.

HWccnenoBarenb, HACTaBHUK MOJIOJIEKH, TOTOBBIM BCEraa MOMOYb U MOAIEPKATh!

Ms! BbIcOKO 1IeHMM Bac, Gnaromapum 3a npenaHHOCTh MPOGECCHU U MPUHIUIIAM
po¢eCCHOHANFHON ITHKH.

XKenaem Bam Kpernkoro 310poBbsl, HOBBIX YCIIEXOB B OJIarOPOJHOM U OYEHb BaxK-
HOM TpyZe, yBaXeHHs, TI00BH KOJUIET ¥ OJ1arofapHbIX NalMeHTOB, JOJITHX U CHACTIIH-
BBIX TBOPUYECKHX JICT XKHU3HHU, KPETIKOTO, AYIIEBHOTO TEIUIA U JIFOOBH!

Om umenu Ilpaenenus KAPM,
Axademux HAH PK npu IIpesudenme PK, npogpeccop B.H. Jlokuiun




Reproductive Medicine (Central Asia) 2025, no. 1
Penpooykmuenas meouyuna (Llenmpanvnas Asus) 2025, Nel

Hoporas Canranar bepaenosHa!

Ot umenn Kazaxcranckoii Accounanuu penpoxyKTHBHONW MeIUIIUHbI
no3apasJsiio Bac ¢ oounieem!

Bor — nuonep BPT B Hamieil ctpane, y4éHblil, HACTAaBHUK MOJIOIEKH, CO3/aTelb
COOCTBEHHOW YHHMKaJIbHOW MIKOJIBI U M3BecTHBIX KIMHUK DKOME], paborarommx
IIPaKTUYECKH BO Beex pernoHax Kasaxcrana. Bac BBICOKO LEHAT KOJIETH U MALIUEH-
ThI B Kazaxcrane u 3a ero npeneaamu.

Bamm BbIcTyruieHHs W IyOJMKalMK BBI3BAIOT OTPOMHBIA MHTEPEC M SIBISIOTCS
HUCTOYHUKOM HOBBIX 3HAHUH, TaJaHTIUBBIX OPraHU3allMOHHBIX penieHuid. Bamm
WHHLIATHBbI, OCHOBAHHBIC HA BEIMKOJICITHOM 3HAHWU SMOPHOJIOTHUH M PENPOLYK-
TUBHOW MEJHUIIMHEI B LIEJIOM M HAyYHON OI[EHKE COBPEMEHHOI'0 PAaKTHIECKOTO 31pa-
BOOXPaHEHUsI CIocoOCTBOBaM ycnenHoMy pa3sutuio BPT B Kazaxcrane u crpanax
LenTpansHOi A3uu, BHEAPEHHUIO HOBBIX PEMPOTYKTHBHBIX TEXHOJIOTHIA.

Br1 — HacTosIMIA IPUMEp CITy>KeHHS H30paHHOM podeccrn, MaueHTaM 1 Hamei
crpane. Kak nouetnsiii Akagemuk HAH PK, npodeccop KasHY um. Anp-dapadu,
BbI BHOCHTE BKJIaJ] B Pa3BUTHE Ka3aXCTaHCKOM HayKH 1 00pa3oBaHusl. BelmonHeHHbIe
noj, BamyM pykoBOACTBOM KaHIUAATCKHE U JOKTOPCKUE AUCCEPTALUM, HAYYHBIE
MyOIMKaIy BHECTH OOJNBIION BKIIAJ B Pa3BUTHE MEJUIMHCKON HAYKU W MPAKTHKH.
Kak Bune-npesugenT KAPM, Belr akTHBHO c11ocOOCTByeTE 00BEIMHEHUIO PETIPOILYK-
TOJIOTOB, SMOPHOJIOrOB ¥ TEHETHKOB CTPAHBI JJIsl PELIEHHUsI MHOTUX NpoOJieM Hamien
oTpaciu.

VYBepeH, uTo MHOTOE ere Biiepeau! Pasn, aro cBoii 100mieii Brl BcTpedaere ¢ pon-
HBIM KOJUIEKTUBOM, Balneil 3aMedarenbHOl ceMbei, IPy3bsIMH U OTU3KUMU, HOBBIMU
TBOPYECKUMU HJI€IMU U HOBBIMHU UHTE€PECHBIMU IIPOEKTAMHU.

Hoporast Canranar bepreHoBHa, nckpeHHe xenao Bam n Bammm 6rmuskum cya-
CTBs, KPEMKOTO 37I0pPOBbs, OIaromnoiy4us, MHOTHE TBOPUYECKHE JIeTa CYACTINBOU
KHI3HH, HOBBIX TBOPYECKUX YCIEXOB U yaa4u!

C yeaoicenuem, om umenu Ilpasnenus KAPMIIpog. B.Jlokuwun,
npesudenm KAPM, akademux HAH PK npu IIpe3uoenme PK
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