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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.




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

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: ART register, 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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‘©Qupma « IKOME]]», Anmamul, Pecnybnuxa Kazaxcman;
*TOO «Health and Science Center M1», Acmana, Pecnybauxa Kazaxcman,
°TOO Knunuka « KO L{enmp ooxmopa Tapapaxay, [lleimkenm, Pecnyonuxa Kasaxcman,
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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.

KawueBble cnoBa: pecucmp BPT, omuem 2021 200a, 6cnomoeamenvhvlie penpodykmustuvie mexronozuu (BPT), OKO, oocmynnocme 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
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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: ART pecucmpi, 2021 scvinzel ecen, Kocankwvl penpooykmuemix mexnonozusinap (KPT), DKY, KPT konocemimoinix.
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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-
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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.

How to cite: Abshekenova AT, Rybina AN, Karibaeva ShK. The impact of vitamin D deficiency on female fertility and pregnancy
performance: A literature review. Reproductive Medicine (Central Asia). 2025;1:26-33. Russian.
https://doi.org/10.37800/RM. 1.2025.469

© Abwekenosa A.T., Priouna A.H., Kapu6aesa I1LK., 2025 Wznarens — TOO «Kaz Med Printy. [lannast ctatbs pacmpocTpaHseTcs
Ha ycioBusix oTkpbiToro goctyna nop iuuensueit CC BY-NC-ND 4.0.


https://doi.org/10.37800/RM.1.2025.469
https://doi.org/10.37800/RM.1.2025.469
https://doi.org/10.37800/RM.1.2025.469

Literature Reviews
O630pel tumepamypbl

Reproductive Medicine (Central Asia) 2025, no. 1 ¢>E55!({4,
Penpooykmuenas meouyuna (Llenmpanvnas Asus) 2025, Nel 5‘\ )é
S

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




Literature Reviews Wy, Reproductive Medicine (Central Asia) 2025, no. 1
Ob30pul tUMepamypbl Wz Penpooykmuenas meouyuna (Llenmpanvnas Asus) 2025, Nel
PGS
’,\—r"‘\

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.
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Prognostic biomarkers of eclampsia: A meta-analysis
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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.
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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
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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.

Ionyueno/Received/)KiGepindi: 06.12.2024
Qoobpeno/Approved/Maxynoanzan: 07.02.2025
Onybnurogano na catime/Published online/Caiimma scapusnanzan: 31.03.2025

REFERENCES:

1. World Health Organization. Maternal mortality. WHO; 2024.

https://www.who.int/news-room/fact-sheets/detail/maternal-mortality

2. Say L, Chou D, Gemmill A, Tuncalp O, Moller AB, Daniels JD, Glmezoglu AM. Temmerman M, Alkema L. Global causes of
maternal death: a WHO systematic analysis. Lancet Glob Health. 2014;2(6):¢323-¢333.
https://www.thelancet.com/journals/langlo/article/P11S2214-109X(14)70227-X/fulltext

3. Chen A, Tian M, Luo Z, Cao X, Gu Y. Analysis of the evolution of placental oxidative stress research from a bibliometric perspective.

Front Pharmacol. 2024;15:1475244.
https://doi.org/10.3389/fphar.2024.1475244

4. Poon LC, Shennan A, Hyett JA, Kapur A, Hadar E, Divakar H, McAuliffe F, da Silva Costa F, von Dadelszen P, McIntyre HD, Kihara
AB, Di Renzo GC, Romero R, D'Alton M, Berghella V, Nicolaides KH, Hod M. The International Federation of Gynecology and
Obstetrics (FIGO) initiative on pre-eclampsia: A pragmatic guide for first-trimester screening and prevention. /nt J Gynaecol Obstet.

2019;145 Suppl 1:1-33.
https://doi.org/lO,1002/iig0. 12802

5. Lecarpentier E, Vieillefosse S, Haddad B, Fournier T, Leguy MC, Guibourdenche J, Tsatsaris V. Placental growth factor (PIGF) and
sFlt-1 during pregnancy: physiology, assay and interest in preeclampsia. Ann Biol Clin (Paris). 2016;74(3):259-267.

https://doi.org/10.1684/abc.2016.1158

6. Fadigas C, Peeva G, Mendez O, Poon LC, Nicolaides KH. Prediction of small-for-gestational-age neonates: screening by placental
growth factor and soluble fms-like tyrosine kinase-1 at 35-37 weeks. Ultrasound Obstet Gynecol. 2015;46(2):191-197.

https://doi.org/10.1002/uog.14862

7. Stepan H, Hund M, Andraczek T. Combining biomarkers to predict preeclampsia. Pregnancy Hypertens. 2020;20:92-98.

https://pmc.ncbi.nlm.nih.gov/articles/PMC7098437/

8. LaiJ, Syngelaki A, Nicolaides KH, von Dadelszen P, Magee LA. Impact of new definitions of preeclampsia at term on identification
of adverse maternal and perinatal outcomes. Am J Obstet Gynecol. 2021;224(5):518.e1-518.el1.
https://linkinghub.elsevier.com/retrieve/pii/S0002-9378(20)31286-2

9. Chaemsaithong P, Gil MM, Chaiyasit N, Cuenca-Gomez D, Plasencia W, Rolle V, Poon LC. Accuracy of placental growth factor
alone or in combination with soluble fms-like tyrosine kinase-1 or maternal factors in detecting preeclampsia in asymptomatic women
in the second and third trimesters: a systematic review and meta-analysis. Am J Obstet Gynecol. 2023;229(3):222-247.

https://www.ajog.org/article/S0002-9378(23)00196-5/abstract



https://www.who.int/news-room/fact-sheets/detail/maternal-mortality
https://www.thelancet.com/journals/langlo/article/PIIS2214-109X(14)70227-X/fulltext
https://doi.org/10.3389/fphar.2024.1475244
https://doi.org/10.1002/ijgo.12802
https://doi.org/10.1684/abc.2016.1158
https://doi.org/10.1002/uog.14862
https://pmc.ncbi.nlm.nih.gov/articles/PMC7098437/
https://linkinghub.elsevier.com/retrieve/pii/S0002-9378(20)31286-2
https://www.ajog.org/article/S0002-9378(23)00196-5/abstract

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

Penpooykmuenas meouyuna (Llenmpanvnas Asus) 2025, Nel E:\/M\/fg O630pel tumepamypbl
)
10. Da Silva MLS, Gomes SEB, Martins LZ, Rodrigues SD, Toghi CJ, Dias-Junior CA. Impaired Endothelium-Dependent Vasodilation

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

and Increased Levels of Soluble Fms-like Tyrosine Kinase-1 Induced by Reduced Uterine Perfusion Pressure in Pregnant Rats:
Evidence of Protective Effects with Sodium Nitrite Treatment in Preeclampsia. /nt J Mol Sci. 2024;25(20):11051.
https://doi.org/10.3390/ijms252011051

Palei AC. Cell-free DNA as a potential biomarker for preeclampsia. Expert Rev Mol Diagn. 2021;21(12):1253-1256.
https://doi.org/10.1080/14737159.2021.1997593

MaY,MaM, Ye S, Liu Y, Zhao X, Wang Y. Association of IL-17 and IL-27 polymorphisms with susceptibility to recurrent pregnancy
loss and pre-eclampsia: A systematic review and meta-analysis. Immun Inflamm Dis. 2023;11(10):¢1057.
https://doi.org/10.1002/iid3.1057

Kenny LC, Black MA, Poston L, Taylor R, Myers JE, Baker PN, McCowan LM, Simpson NA, Dekker GA, Roberts CT, Rodems K,
Noland B, Raymundo M, Walker JJ, North RA. Early pregnancy prediction of preeclampsia in nulliparous women, combining clinical
risk and biomarkers: the Screening for Pregnancy Endpoints (SCOPE) international cohort study. Hypertension. 2014 ;64(3):644-652.
https://doi.org/10.1161/HYPERTENSIONAHA.114.03578

Park HJ, Shim SS, Cha DH. Combined screening for early detection of preeclampsia. Int J Mol Sci. 2015;16(8):17952-17974.
https://doi.org/10.3390/ijms 160817952

Ng KW, Chaturvedi N, Coté GL, Fisher SA, Mabbott S. Biomarkers and point of care screening approaches for the management of
preeclampsia. Commun Med (Lond). 2024;4(1):208.

https://doi.org/10.1038/s43856-024-00642-4

Duhig KE, Myers J, Seed PT, Sparkes J, Lowe J, Hunter RM, Shennan AH, Chappell LC; PARROT trial group. Placental growth
factor testing to assess women with suspected pre-eclampsia: a multicentre, pragmatic, stepped-wedge cluster-randomised controlled
trial. Lancet. 2019;393(10183):1807-1818.

https://doi.org/10.1016/S0140-6736(18)33212-4

Barrientos G, Pussetto M, Rose M, Staff AC, Blois SM, Toblli JE. Defective trophoblast invasion underlies fetal growth restriction
and preeclampsia-like symptoms in the stroke-prone spontaneously hypertensive rat. Mol Hum Reprod. 2017;23(7):509-519.
https://doi.org/10.1093/molehr/gax024

Greenberg VR, Silasi M, Lundsberg LS, Culhane JF, Reddy UM, Partridge C, Lipkind HS. Perinatal outcomes in women with
elevated blood pressure and stage 1 hypertension. Am J Obstet Gynecol. 2021;224(5):521.e1-521.e11.
https:/linkinghub.elsevier.com/retrieve/pii/S0002-9378(20)31279-5
Bartsch E, Medcalf KE, Park AL, Ray JG. High risk of pre-eclampsia identification: a systematic review and meta-analysis.

Int J Obstet Gynaecol. 2016;123(9):1441-1454.

https://doi.org/10.1136/bmj.i1753

Satorres-Pérez E, Martinez-Varea A, Novillo-Del Alamo B, Morales-Rosell6 J, Diago-Almela V. The sFlt-1/PIGF Ratio at 12, 24, and
32 Weeks Gestation in Twin Pregnancies as a Predictor of Late Preterm Birth and Perinatal Event Secondary to Prematurity.

J Clin Med. 2024;13(9):2699.

https://doi.org/10.3390/jcm 13092699

Magee LA, Wright D, Syngelaki A, von Dadelszen P, Akolekar R, Wright A, Nicolaides KH. Preeclampsia Prevention by Timed Birth
at Term. Hypertension. 2023;80(5):969-978.

https://doi.org/10.1161/HYPERTENSIONAHA.122.20565

Brown MA, Magee LA, Kenny LC, Karumanchi SA, McCarthy FP, Saito S, Hall DR, Warren CE, Adoyi G, Ishaku S. on healf

of the International Society for the Study of Hypertension in Pregnancy (ISSHP). Hypertensive Disorders of Pregnancy: ISSHP
Classification, Diagnosis, and Management Recommendations for International Practice. Hypertension. 2018;72(1):24-43.
https://www.ahajournals.org/doi/10.1161/HYPERTENSIONAHA.117.10803

von Dadelszen P, Magee LA. Preventing deaths due to the hypertensive disorders of pregnancy. Best Pract Res Clin Obstet Gynaecol.
2016;36:83-102.

https://doi.org/10.1016/j.bpobgyn.2016.05.005

Francis J, Gelner E, Dickton D. Hypertensive Disorders of Pregnancy: A Window into Breastfeeding Outcomes in Varied Healthcare
Systems. Nutrients. 2024;16(19):3239.

https://doi.org/10.3390/nu16193239

Webster K, Fishburn S, Maresh M, Findlay SC, Chappell LC. Diagnosis and management of hypertension in pregnancy: summary of
updated NICE guidance. BMJ. 2019;366:15119.

https://doi.org/10.1136/bm;j.15119

Turner K, Hameed AB. Hypertensive Disorders in Pregnancy Current Practice Review. Curr Hypertens Rev. 2017;13(2):80-88.
https://doi.org/10.2174/1573402113666170529110024

Lazariu V, Nguyen T, McNutt LA, Jeffrey J, Kacica M. Severe maternal morbidity: A population-based study of an expanded measure
and associated factors. PLoS One. 2017;12(8):¢0182343.

https://doi.org/10.1371/journal.pone.0182343

Farahi N, Oluyadi F, Dotson AB. Hypertensive Disorders of Pregnancy. Am Fam Physician. 2024;109(3):251-260.
https://www.aafp.org/pubs/afp/issues/2024/0300/hypertensive-disorders-of-pregnancy.html

Scott G, Gillon TE, Pels A, von Dadelszen P, Magee LA. Guidelines-similarities and dissimilarities: a systematic review of
international clinical practice guidelines for pregnancy hypertension. Am J Obstet Gynecol. 2022;226(2S):S1222-S1236.
https:/linkinghub.elsevier.com/retrieve/pii/S0002-9378(20)30846-2

Reddy M, Fenn S, Rolnik DL, Mol BW, da Silva Costa F, Wallace EM, Palmer KR. The impact of the definition of preeclampsia on
disease diagnosis and outcomes: a retrospective cohort study. Am J Obstet Gynecol. 2021;224(2):217.e1-217.el1.
https:/linkinghub.elsevier.com/retrieve/pii/S0002-9378(20)30847-4

Banala C, Moreno S, Cruz Y, Boelig RC, Saccone G, Berghella V, Schoen CN, Roman A. Impact of the ACOG guideline regarding
low-dose aspirin for prevention of superimposed preeclampsia in women with chronic hypertension. Am J Obstet Gynecol.
2020;223(3):419.e1-419.¢16.

https://doi.org/10.1016/j.aj02.2020.03.004

Do NC, Vestgaard M, Nergaard SK, Damm P, Mathiesen ER, Ringholm L. Prediction and prevention of preeclampsia in women with
preexisting diabetes: the role of home blood pressure, physical activity, and aspirin. Front Endocrinol (Lausanne). 2023;14:1166884.
https://doi.org/10.3389/fendo.2023.1166884



https://doi.org/10.3390/ijms252011051
https://doi.org/10.1080/14737159.2021.1997593
https://doi.org/10.1002/iid3.1057
https://doi.org/10.1161/HYPERTENSIONAHA.114.03578
https://doi.org/10.3390/ijms160817952
https://doi.org/10.1038/s43856-024-00642-4
https://doi.org/10.1016/S0140-6736(18)33212-4
https://doi.org/10.1093/molehr/gax024
https://linkinghub.elsevier.com/retrieve/pii/S0002-9378(20)31279-5
https://doi.org/10.1136/bmj.i1753
https://doi.org/10.3390/jcm13092699
https://doi.org/10.1161/HYPERTENSIONAHA.122.20565
https://www.ahajournals.org/doi/10.1161/HYPERTENSIONAHA.117.10803
https://doi.org/10.1016/j.bpobgyn.2016.05.005
https://doi.org/10.3390/nu16193239
https://doi.org/10.1136/bmj.l5119
https://doi.org/10.2174/1573402113666170529110024
https://doi.org/10.1371/journal.pone.0182343
https://www.aafp.org/pubs/afp/issues/2024/0300/hypertensive-disorders-of-pregnancy.html
https://linkinghub.elsevier.com/retrieve/pii/S0002-9378(20)30846-2
https://linkinghub.elsevier.com/retrieve/pii/S0002-9378(20)30847-4
https://doi.org/10.1016/j.ajog.2020.03.004
https://doi.org/10.3389/fendo.2023.1166884

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

Literature Reviews
0O630pblL TUMeEpamypol

33. Hofmeyr GJ, Manyame S. Calcium supplementation commencing before or early in pregnancy, or food fortification with calcium, for
preventing hypertensive disorders of pregnancy. Cochrane Database Syst Rev. 2017;9(9):CD011192.
https://doi.org/10.1002/14651858.CD011192.pub2
Update in: Cochrane Database Syst Rev. 2019;9:CD011192.
https://pmc.ncbi.nlm.nih.gov/articles/PMC6483745/

34. Xiang C, Sui L, Ding X, Cao M, Li G, Du Z. Maternal adiposity measures and hypertensive disorders of pregnancy: a meta-analysis.
BMC Pregnancy Childbirth. 2024;24(1):675.
https://doi.org/10.1186/s12884-024-06788-2

35. Meazaw MW, Chojenta C, Muluneh MD, Loxton D. Factors associated with hypertensive disorders of pregnancy in sub-Saharan
Africa: A systematic and meta-analysis. PLoS One. 2020;15(8):¢0237476.
https://doi.org/10.1371/journal.pone.0237476

36. Yadav BK, Maskey S, Bhattarai A, Pradhananga S, Shakya S, Regmi A. Association of serum homocysteine with vitamin B12 and
folate levels in women with pre-eclampsia in a tertiary health care center in Nepal. BMC Womens Health. 2024;24(1):451.
https://doi.org/10.1186/s12905-024-03284-9

37. DaiC,FeiY, LilJ, ShiY, Yang X. A Novel Review of Homocysteine and Pregnancy Complications. Biomed Res Int.
2021;2021:6652231.
https://doi.org/10.1155/2021/6652231

38. Duley L, Meher S, Hunter KE, Seidler AL, Askie LM. Antiplatelet agents for preventing pre-eclampsia and its complications.
Cochrane Database Syst Rev. 2019;2019(10):CD004659.
https://doi.org/10.1002/14651858.CD004659.pub3

39. Novillo-Del Alamo B, Martinez-Varea A, Sanchez-Arco C, Simarro-Suarez E, Gonzalez-Blanco I, Nieto-Tous M, Morales-Roselld
J. Prediction of Fetal Death in Preterm Preeclampsia Using Fetal Sex, Placental Growth Factor and Gestational Age. J Pers Med.
2024;14(10):1059.
https://doi.org/10.3390/jpm14101059

40. Chaemsaithong P, Sahota DS, Poon LC. First trimester preeclampsia screening and prediction. Am J Obstet Gynecol.
2022;226(2S):S1071-S1097.¢2.
https://www.ajog.org/article/S0002-9378(20)30741-9/fulltext

Information about the authors:

M.M. Mugazov — PhD, Associate Professor, Emergency Care, Anesthesiology and Resuscitation Department, Karaganda Medical
University, Karaganda, the Republic of Kazakhstan, tel. +77019420181, e-mail: miras_mag@mail.ru,
ORCID: https://orcid.org/0000-0002-7739-8999;

D.E. Omertayeva (corresponding author) — Assistant Professor, Obstetrics, Gynecology and Perinatology Department, Karaganda, the
Republic of Kazakhstan, tel. 87019541050, e-mail: omertaeva@qmu.kz, ORCID: https://orcid.org/0000-0002-9111-3275;

D.V. Vasiliyev — Candidate of Medical Sciences, Head of Emergency Care, Anesthesiology and Resuscitation Department, Karaganda
Medical University, Karaganda, the Republic of Kazakhstan, tel. +77014883294, e-mail: vasilevi@qmu.kz,
ORCID: https://orcid.org/0000-0001-9278-3249;

N.N. Vasiliyeva — Associate Professor, Emergency Care, Anesthesiology and Resuscitation Department, Karaganda Medical University,
Karaganda, the Republic of Kazakhstan, tel. +77011687787, e-mail: nataliya20101977@mail.ru,
ORCID: https://orcid.org/0000-0002-3365-1673;

L.A. Khoroshavtseva — Resident, Emergency Care, Anesthesiology and Resuscitation Department, Karaganda Medical University,
Karaganda, the Republic of Kazakhstan, tel. +77074428251, e-mail: horoshavceva@qmu.kz,
ORCID: https://orcid.org/0009-0009-7186-6892;

A.K. Romashkova — Teacher, Emergency Care, Anesthesiology and Resuscitation Department, Karaganda Medical University,
Karaganda, the Republic of Kazakhstan, tel. +77009758275, e-mail: assem 79@mail.ru, ORCID: https://orcid.org/0009-0009-4245-1495

Authors Contribution:

Conceptualization, Project Administration, Writing — Review & Editing — M.M. Mugazov, D.E. Omertayeva, D.V. Vasiliyev, N.N.
Vasiliyeva, L.A. Khoroshavtseva, A.K. Romashkova

Investigation — M.M. Mugazov, D.V. Vasiliyev

Validation — N.N. Vasiliyeva, L.A. Khoroshavtseva

Writing — Original Draft Preparation — M.M. Mugazov, D.E. Omertayeva

Funding: Authors declare no funding of the study.
Conflict of interest: Authors declare no conflict of interest.
Transparency of the study: All authors take full responsibility for the content of this manuscript.



https://doi.org/10.1002/14651858.CD011192.pub2
https://pmc.ncbi.nlm.nih.gov/articles/PMC6483745/
https://doi.org/10.1186/s12884-024-06788-2
https://doi.org/10.1371/journal.pone.0237476
https://doi.org/10.1186/s12905-024-03284-9
https://doi.org/10.1155/2021/6652231
https://doi.org/10.1002/14651858.CD004659.pub3
https://doi.org/10.3390/jpm14101059
https://www.ajog.org/article/S0002-9378(20)30741-9/fulltext

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

Literature Reviews
O630pel tumepamypbl

VIK: 618.56-007.47:092-07-08 https://doi.org/10.37800/RM.1.2025.442

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.
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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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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.
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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/).


https://doi.org/10.37800/RM.1.2025.472
https://doi.org/10.37800/RM.1.2025.472

Literature Reviews
0O630pblL TUMeEpamypol

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

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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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.

st uutupoBanus: Annmyxamenos Y.P., Boxx6an6aesa H.C., Ypasz6aesa [T u 1p. MaonHBa3uBHbIC TEXHOJIOTUH B CTaOMIN3aLNH
PECIHPATOPHOTO CTaTyca HEJOHOIICHHBIX ICTeH: 0030p JuTeparypsl. Penpodykmushas meouyurna (Llenmpanvnas Asus). 2025;1:67-75.
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Minimally invasive technologies in stabilizing the respiratory status of
preterm infants: A literature review

U.R. Alimukhamedov’, N.S. Bozhbanbayeva'?, G.G. Urazbayeva’,
T.Zh. Tolykkbayev’, M.Zh. Tastimirov>’

Asfendiyarov Kazakh National Medical University, Almaty, the Republic of Kazakhstan,
Scientific Center for Obstetrics, Gynecology, and Perinatology, Almaty, the Republic of Kazakhstan;
3Zhambyl regional perinatal center of the Akimat of Zhambyl region Health Department, Taraz, the Republic of Kazakhstan.

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.
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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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Anmamul kanacel, Kazaxcman Pecnyonuxacul,
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opmanviewly, Tapas, Kazaxcman Pecnyonuxacuol.

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 