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Kypnaa typajbl

«TeopusnblIK xKoHE KIIMHUKAIBIK MEAUIIMHAHBIH ©3€KT1 Macenenepi» xypHaibl 2012 xbingan 6acrar
JKapbIK KOPiM Keei.

Kypnan Kazakcran PecmyOnukacel AKmapaT *oHe KOFaMJIBIK JlaMy MUHUCTPJITiHIH AKnapar
KOMUTETIHAE TipKeareH. Tipkey Typaibl Kyamik Nel2178 — K 29.12.2011 x.

«TeopusinblK KoHE KIMHHUKAJIBIK MEIUIUHAHBIH ©3€KTI MAcesenepi» >KypHalbl — KIMHHKAJIBIK
MEIUIIMHA MEH KOFaMJIBIK JIEHCAYJIbIKKA OalIaHBICTBI OacTamKbl 3epTTEYJICPAIH HOTHOKEIEpiH, oaeou
LI0JTyJIap/ibl, IPAKTUKA/IaH aJIbIHFAH KaFaainapAbl KapusUIalThIH peLieH3UsUIaHFaH TTOHApasbIK FhUIbIMU-
MPaKTUKAIBIK KypHal. KoipkasOamapaplH aBTOpiapbl JKOHE OacChUIBIMHBIH HETI3T1  OKBIPMAaHJIBIK
ayIUTOPUSICHl - JIEHCAYNIBIK CaKTay CaJlaChIHbIH MaMaHAaphl, npakTuk gopirepiep, FO, F3U reuibiMu
KbI3MeTkepiepi )xoHe Kazakcran, TM/I xone anbic meten XOKOKBY -HbIH egarorukaibik KbI3METKEpIIepi,
MEAMIIMHA XKOHE KOFaMbIK JIEHCAY IbIK CaJlaChIHAFbl JOKTOPAHTTap MEH MarucTpaHTTap.

TakpIpbINTHIK OaFbIT — MEAULMHAJIBIK OUTIM, JAEHCAYIbIK CaKTayAbl YHBIMIACTBIPY, MEIULUHAIBIK
FBUIBIM KOHE KJIIMHUKAJIBIK MPAKTUKA.

PenakuusiabIK ajaKka myuesepi:

benetuc Pumanrtac — M.F.11., mpodeccop, «JIutra
JIEHCAYJBIK FRUIBIMIAPh! YyHUBEpPCUTET» (JIuTBA);

[TonkoB Bnagumup MuxaisioBud — M.F. 1.,
npodeccop, «B. V. PasymoBckuit aTbIHIaFbI
CaparoB MEMJICKETTIK MEIUITMHAIIBIK
yHuBepcureti» (Peceii);

barpipanues TananTOex AOmy/uiacBiY — M.F.]I.,
npodeccop, «Sanko University» (Typkus);

[TepmrykoB Urops BukrtopoBuy — M.F. 1.,
npodeccop, «C. I1. boTkun arbiHAarb! ¥ ITTHIK
nopirepiepi xKeTuiaipy Koramel» (Peceit);

Mapunkus Urops OneroBnd — M.F. 1.,
mpodeccop, «HoBociOip MEMITEKETTIK MEIUIIMHA
yausepcureTi» (Peceii);

3arynosa Jlnana BiagumupoBHa — ICUXOJIOTHS
JOKTOPBI, TOIEHT, «banThIK XaablKapaiblK
akageMusicel» (JlaTBus);

Kanmaros PomanOex KanmaroBuu — M.F.1I.,
JIOLEHT, Peceil s)kapaTbulbICTaHy aKkaJleMHUsIChIHBIH
npodeccopsl, O11 MEMIIEKETTIK YHUBEPCUTETI
(KpiprpI3cTan);

ApnameB Anzpeil BsueciaBoBud — M.F. 1.,
npodeccop, ConTycTik-barbic yHUBEpCUTETIHIH
deitnOepr MeauITHA MEKTEO01HIH KapIUOIOT S
kadenpaceIHbIH FeUTBIME J011eHTI (AKII);

Kupos Muxaun FOpbeBud — M.F. 1., mpodeccop,
ConTycTik MEMJICKETTIK MEAUIIMHA YHUBEPCUTETI
(Peceti);

Capri0aeB Akmaii [1loran6oBuy — M.F. 1.,
npodeccop, M. MuppaxumoB aTeIHIAFbl ¥ JITTHIK
KapAuoJorus xkaoHe tepanus optaibirsl (¥YKTO)
(KpiprbI3cTan);

Kymanunos Arzam llaitmapaaHoBuy — M.F.1I.,
npodeccop, « ¥ ITTHIK OHKOJIOTHS JKOHE
TPAHCIUIAHTOIOTHS FHUTBIMH OPTaIbIFbDY
(Kazakcran);



Anunn6aeB Mup3zakapum KapumoBuy — M.F.11.,
npodeccop, «Medbrand» MenuITUHATBIK
opransirbl (Kazakcran);

bepkun6aeB Canum daxaroBud — M.F. 1.,
npodeccop, «Medbrand» MeauITUHATBIK
opranbirbl (Kazakcran);

JloxkmHa BsuecnaB HoraHoBHY — M.F. 1.,
mpodeccop, «PERSONA» xanbIKapaiblK
PENPOIYKTONOTHS KIIMHUKAIBIK OPTaJIBIFBI

(Kazakcran);

Hlapunos Kamanuaua OpbiHbaeBuy — 6.F.1.,
npodeccop, LIDKK PMK «M. A. AWTX0XHUH
aTBIHJIAFbl MOJICKYJTAJIBIK OMOJIOTHS )KOHE
o6uoxumus nHCTUTYThD (Kazakcran);

Paxumos Kaiipomna Jlrocen6aeBud — M.F. 1.,
npodeccop, «C. 1. AcpeHauspoB aTbIHAAFbI
Ka3aK VITTBIK MEIUIIMHAIIBIK YHUBEPCUTET1»
KEAK (Ka3zakcran);

barrakosa XXamuis EpkuHoBHa — M.F. 1.,
npodeccop, Anmarsl Kasacekl KJIb IIDKK «Ne 24
kananbelk emxaHacely KMK (Kasakcran);

Manmapunosa Anmaryis TyiaeyoBHa — M.F. 1.,
npodeccop, «Kazakcran-Peceit MmeaummHambIK
yauBepcuteTi» MEBBM (Ka3zakcran);

«TeopusANBbIK KIHE KIIMHUKAJIBIK MeTUIMHAHBIH 03€KTi
MaceJiesiepi» KypHAJIbI PeIaKIUSICHIHBIH KYPaMbl:

bac peoakmop:
JxaitnakO6aeB Hypnan TemupOexkoBud — M.¥. 1., mpodeccop,
«Kazakcran-Peceii meauumHanslk yauepcuretri» MEBBM pekropbl
(Kazakcran).

bac peoakmopnoviy opvinbacapoi:
Ceiinanna Apsictan OckapoBuY — M.F. 1., ipodeccop,
«Kazakcran-Peceli MmeaunmHansK yausepcureri» MEBBM
(Kazakcran).

Kemexwi peoakmop:
HacsipoBa Haprusa bareipxaHKbI3bl — J€HCAYIBIK CaKTay MarucTpi,
«Kazakcran-Peceit Mmequuunansik yausepcuteti» MEBBM
(Kazakcran).

Kayanmol xamuiol:
Kynycosa Cpimbar Kazukbi3bl — KOFaMIBIK ACHCAYIBIK CaKTay MarucTpi,
«Kazakcran-Peceli MequnnHansik yausepcureri» MEBBM
(Kazakcran).

LImamman meic Koppekmop (agviiubli mini):
3usioexoBa ApyskaH JKaHTUIbAHEBHA — OJIEYMETTIK FHUIBIMIAP MArucTpi,
«Kazakcran-Peceli Meauuunanbik yausepcureti» MEBBM
(Kazakcran).

Peoaxmop-koppexmop (kazax mini):
Kynycoa Ceim0aT Ka3ukei3bl — KOFaMIBIK ICHCAYJIBIK CaKTay MarucTpi,
«Kazakcran-Peceit menunuHanbik yausepcureti» MEBBM
(Kazakcran).



LImamman meic koppexmop (opwvlc mini):
MaxkcumaxkaH Jlronusa —
«Kazakcran-Peceli MmenunuHansik yausepcureri» MEBBM
(Kazakcran).

bacna penakropsl, OeTrey:
Kynpsixosa FOnus FOpbreBHa —
KUIC nom «Seven Mass Media» 6acma yiii
(Kazakcran).

JKypHanoviy eeo-catimolt a3ipney HeaHe Kouoay:
HosuxoB Anekcert — «HOMKOH NCIIy» XXIIK
(Peceit).
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O Kypnaie

Kypnan «AxrtyanbHbie TPOOIEMBbl TEOPETUUECKON W KIIMHUYECKOW METUIMHB u3naercs ¢ 2012r
Ero yupenutenem BoicTynaer «KazaxctaHcko-Poccuilckuii MEIUIIMHCKHIT YHUBEPCUTET).

XKypnan 3apeructpuposat B Komurere napopmannun MunucrepcTsa nHPOpPMALUU 1 00IIIECTBEHHOTO
passurtus Pecriyonuku Kazaxcran. CBugerenbctBo o peructpaunu Nel2178 — XK or 29.12.2011 .

Kypnan «AKryanpHble TPOOIEMBI TEOPETUUECKONW M KIIMHUYECKOW MEIUIIMHBDY — PEleH3UPYEMBbIN
MEXIUCLUIIMHAPHBIN HayYHO - MPAKTUYECKUHN KypHaJI, KOTOPBINA MyOJINKYET pe3yabTaThl OpPUTMHAIBHBIX
HCCIIEIOBAaHUM, JUTEpaTypHble 0030pbl, Cllydad W3 MPAKTUKU, CBA3AHHBIE C KIMHUYECKON MeIULMHON
1 OOLIECTBEHHBIM 3710pPOBbEM. ABTOpaMHU PYKONHUCEH M OCHOBHOW YMTATENbCKON ayAUTOpUEN H3AaHUS
SBIISIIOTCS CTICIUAIIUCTHI 3/[paBOOXPAaHEHHs, MPAKTUKYIOIIUE Bpauu, Hay4dHele pabornuku HL], HUU u
neparoruueckue pabornuku OBIIO u3 Kazaxcrana, crpan CHI' u ganbHero 3apy0exbs, JOKTOPAHThI U
MarucTpaHTHl B 00JACTH METUIMHBI U 00IIECTBEHHOTO 3I0POBbSL.

TemaTnueckoe HampaBlieHUE — MEIULUHCKOE OOpa3oBaHME, OpraHu3alus 3PaBOOXPAHEHUS,
MEJUIIMHCKAs HAayKa U KIIMHUYECKAas IIPAKTHKA.

YieHbl peJaKIIMOHHON KOJLICTHH:

beneruc Pumantac — a.M.H., npodeccop,
«JIUTOBCKMIM YHUBEPCUTET HAYK O 310POBHE»
(JIutBa);

[TonkoB Bnagumup Muxaisiopud — 1.M.H.,
npodeccop, «CapaToBCKuil TOCYIapCTBEHHBIN
MEIUIIMHCKUN YHUBEPCUTET

umenu B. U. Pasymosckoro» (Poccus);

bareipanues TanantOex AOayniaeBud — I.M.H.,
npodeccop, «Sanko University» (Typuus);

[Tepmykos Urops BukropoBud — 1.M.H.,
npodeccop, «HanmonanasHoe 001IECTBO
ycoBepiieHcTBoBanus Bpaued um. C.I1. botkuna»
(Poccus);

Mapunkus Urops OneroBny — a.M.H.,
npodeccop, «HoBocuOupckuii rocy1apcTBEHHBIH
MeIUIUHCKUH yHuBepceuteT» (Poccus);

3arynoBa Jluana BraaumupoBHa — JOKTOP
TICUXO0JIOTHH, IOIEHT, «bantuiickas
MexayHaponHas akagemus» (JlatBus);

Kamnmaros Pomanoex KanmatoBud — 1.M.H.,
notieHt, mpodeccop PAEH, Omickuit
rocyaapcTBeHHbI yHUBepcuTeT (Kupruszus);

Apnames Annpeit BsyeciaBoud — 1.M.H.,
npodeccop, AOLEHT-UCCIe10BaTeNb KaeIpbl
KapAUOJIOTUY MEIUIIMHCKOM 1TKoIbl DaiftnOepra
Cesepo-3ananHoro ynusepcutera (CILIA);

Kupos Muxaun FOpbeBuu — 1.M.H., mpoeccop,
CeBepHblii rOCY1TapCTBEHHBIN MEAUIIMHCKUAN
yausepcureT (Poccus);

Capoi6aeB Axnaii llloran6oBuy — 1.M.H.,
npodeccop, HaroHaneHbIi 1EHTP KapAXOIOTHH
u Tepanuu uM. M. Muppaxumona (HLIKT)
(Kuprusus);



Kymagunos Arzam [laiimapnaHoBuy — J1.M.H.,
npodeccop, «HarmoHaabHBIN HAyYHBIN TIEHTP
OHKOJIOTHH W TpaHcIutantonorun» (Kazaxcran);

AmuunOaeB Mup3akapum KapuMoBuY — 1.M.H.,
npodeccop, Meaunuucknii meHTp «Medbrand»
(Kazaxcran);

bepkunbaeB Canum daxaTroBUd — JI.M.H.,
npodeccop, Meaumnuuckuii meHTp «Medbrand»
(Kazaxcran);

JlokmH BsyecnaB HoraHoBUY — A.M.H.,
npodeccop, «MexayHapOAHBIN KIMHUYECKHA
ueHtp penpoaykronoru «PERSONA»
(Kazaxcran);

[MapunoB Kamanuaun OpeiHOaeBud — 1.0.H.,
npodeccop, PI'TI na [IXB «uCTHTYT
MOJIEKYJISIPHON OMOJIOTUH U OMOXUMUU

M. M. A. Alitxoxkuna» (Kazaxcran);

Paxumos Kaiiponna Jlrocen6aeBud — J1.M.H.,
npodeccop, HAO «Kazaxckuii HallmoHaIbHBIHA
MEJIMIIMHCKUA YHUBEPCUTET

uM. C. 1. AchenauspoBa» (Kazaxcran);

barrakosa XKamuns EpkuHoBHa — 1.M.H.,
npodeccop, KI'TT na [1XB «l'opoackas
noymkimHuKa Ne 24y YO3 1. AnMarsl
(Kazaxcran);

Manmapunosa Anmaryss TyneyoBHa — 1.M.H.,
npodeccop, HYO «Kazaxcrancko-Poccutickuit
MeaunuHCKui yHuBepcute» (Kazaxcran);

CocTaB pegakium ;KypHaJia «KAKTyaJbHbIe IPOOIeMbI
TeOPeTHYeCKOM U KJIMHNYECCKOU MeTULIMHBI»:

I nasmwiii pedaxmop:
Jlxaitnak6aeB Hypnan TemupOekoBuY — 1.M.H., mpodeccop, peKTop
HYO «Ka3zaxcrancko-Poccuiickuii MEAUIIMHCKUI YHUBEPCUTET»
(Kazaxcran).

3amecmumens enagnozo pedakmopa:
Ceitnanun Apeictad OckapoBUY — 1.M.H., ipodeccop,
HYO «Ka3zaxcrancko-Poccuiickuiit METUIIMHCKUI YHUBEPCUTET
(Kazaxcran).

Beoywuii peoakmop.
HaceipoBa Hapruza barsipxaHOBHa — MarucTp 31paBOOXpaHECHMUS,
HYO «Kazaxcrancko-Poccuiickuii MEIUIIMHCKUN YHUBEPCUTET
(Kazaxcran).

OmeemcmeeHnblll CeKpemapyb.
XKynycosa CpimOar Ka3ukbI3bl — MarucTp o01eCTBEHHOTO
3paBOOXpaHEHUS,
HYO «Kazaxcrancko-Poccuiickuii MEIUIIMHCKUN YHUBEPCUTET»
(Kazaxcran).

Buewmammulil koppekmop (anenuiiCKul A3vlK):
3usbexoBa Apy:xaH JKaHIUibiMeBHA — MAarMCTP COLMANBHBIX HaYK,
HYO «Kazaxcrancko-Poccuiickuii MEIULIIMHCKAN YHUBEPCUTET»
(Kazaxcran).



Peoaxkmop-xoppexmop (kazaxckutl s3v1K).
XKynycosa CpimOat Ka3ukbI3bl — MarucTp o01EeCTBEHHOTO
3paBOOXPAHEHUS,
HYO «Kazaxcrancko-Poccuiickuii MEIULIIMHCKUN YHUBEPCUTET»
(Kazaxcran).

Buewmamnuiii koppekmop (pycckutl s36iK).
Maxkcumrkan Jlrormsa —
HYO «Ka3zaxcrancko-Poccuiickuii MEAUIIMHCKUI YHUBEPCUTET»
(Kazaxcran).

Peoaxmop uzoamenvcmea, 6epcmka.
Kynpsxkosa FOnnsa FOpseBHa —
TOO «M3parenbckuii oM «Seven Mass Media»
(Kazaxcran).

Paspabomka u noooepoicka geb-caima s’cypHania:
HosukoB Anekceit — OO0 «HOUKOH UCTI»
(Poccus).

KOpuauveckuii agpec

050004, Kazaxcran, r. Anmartsl, yi. Topekynosa, 71
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About The Journal

The Journal «Actual problems of Theoretical and Clinical Medicine» has been published since
2012. Its founder is the Kazakh-Russian Medical University.

The journal is registered with the Information Committee of the Ministry of Information and Public
Development of the Republic of Kazakhstan. Certificate of registration Ne 12178 — J dated 29.12.2011.

The journal «Actual problems of Theoretical and Clinical Medicine» is a peer-reviewed
interdisciplinary scientific and practical journal that publishes the results of original research, literary
reviews, cases from practice related to clinical medicine and public health. The authors of the manuscripts
and the main readership of the publication are healthcare professionals, practitioners, researchers of
scientific research centers, research institutes and teaching staff of OHPE Kazakhstan, CIS countries and
far abroad, doctoral students and undergraduates in the field of medicine and public health.

The thematic area is medical education, healthcare organization, medical science and clinical
practice.

Members of the editorial board:

Benetis Rimantas — Doctor of Medical Sciences, Zagulova Diana Vladimirovna — Doctor
Professor, Lithuanian University of Health of Psychology, Associate Professor, Baltic
Sciences (Lithuania); International Academy (Latvia);

Popkov Vladimir Mikhailovich — Doctor of Kalmatov Romanbek Kalmatovich — Doctor of
Medical Sciences, Professor, Saratov State Medical Sciences, Associate Professor, Professor
Medical University named after V. I. Razumovsky of the Russian Academy of Natural Sciences, Osh
(Russia); State University (Kyrgyzstan);

Batyraliev Talantbek Abdullaevich — Doctor of Ardashev Andrey Vyacheslavovich — Doctor of
Medical Sciences, Professor, Sanko University Medical Sciences, Professor, Associate Research
(Turkey); Professor, Department of Cardiology, Feinberg

School of Medicine, Northwestern University

Pershukov Igor Viktorovich — Doctor of Medical (USA);

Sciences, Professor, National Society for

Advanced Training of Doctors named after S.P. Kirov Mikhail Yurievich — Doctor of Medical

Botkin (Russia); Sciences, Professor, Northern State Medical
University (Russia);

Marinkin Igor Olegovich — Doctor of Medical

Sciences, Professor, Novosibirsk State Medical Sarybaev Akpay Shogaibovich — Doctor of

University (Russia); Medical Sciences, Professor, M. Mirrakhimov
National Center of Cardiology and Therapy
(NCCT) (Kyrgyzstan);



Zhumadilov Agzam Shaimardanovich — Doctor of
Medical Sciences, Professor, National Scientific
Center of Oncology and Transplantology
(Kazakhstan);

Alchinbayev Mirzakarim Karimovich — Doctor of
Medical Sciences, Professor, «Medbrand» Medical
Center (Kazakhstan);

Berkinbayev Salim Fakhatovich — Doctor of
Medical Sciences, Professor, «Medbrand» Medical
Center (Kazakhstan);

Lokshin Vyacheslav Notanovich — Doctor of
Medical Sciences, Professor, International
Clinical Center for Reproductology «PERSONA»
(Kazakhstan);

Sharipov Kamalidin Orynbaevich — Doctor

of Biological Sciences, Professor, Institute of
Molecular Biology and Biochemistry named after
M. A. Aitkhozhin (Kazakhstan);

Rakhimov Kairolla Dyusenbaevich — Doctor
of Medical Sciences, Professor, Kazakh
National Medical University named after S. D.
Asfendiyarov (Kazakhstan);

Battakova Zhamilya Erkinovna — Doctor of
Medical Sciences, Professor, City Polyclinic No24
of the Almaty City Public Health Department
(Kazakhstan);

Mansharipova Almagul Tuleuovna — Doctor of
Medical Sciences, Professor, Kazakh-Russian
Medical University (Kazakhstan);

The editorial staff of the journal «Current Problems
of Theoretical and Clinical Medicine»:

Editor-in-Chief:
Jainakbayev Nurlan Temirbekovich — Doctor of Medical Sciences,
Professor, Rector of the NEI «Kazakh-Russian Medical University»
(Kazakhstan).

Deputy Editor-in-Chief:
Seidalin Arystan Oskarovich — Doctor of Medical Sciences, Professor,
NEI «Kazakh-Russian Medical University»
(Kazakhstan).

Leading Editor:
Nassyrova Nargiza Batyrkhankyzy — Master of Public Health care,
NEI «Kazakh-Russian Medical University»
(Kazakhstan).

Executive Secretary:
Zhunusova Symbat Kazikyzy — Master of Public Health,
NEI «Kazakh-Russian Medical University»
(Kazakhstan).

Part-time proofreader (English):
Ziyabekova Aruzhan Zhangildiyevna — Master of Social Sciences,
NEI «Kazakh-Russian Medical University»
(Kazakhstan).



Proofreading editor (Kazakh):
Zhunusova Symbat Kazikyzy — Master of Public Health,
NEI «Kazakh-Russian Medical University»
(Kazakhstan).

Part-time proofreader (Russian):
Maximzhan Lucia —
NEI «Kazakh-Russian Medical University»
(Kazakhstan).

Publishing editor, layout:
Kudryakova Yulia Yuryevna —
LLP «Publishing House «Seven Mass Media»
(Kazakhstan).

Development and support of the journal website:
Novikov Alexey — LLC «NEICON»
(Russia).

Legal address

050004, Kazakhstan, Almaty, Torekulova str., 71
Contact phone number: +7 (727) 250-67-81
e-mail: journal@medkrmu.kz
Website: https://kazrosmedjournal.krmu.edu.kz
Founder: NEI «Kazakh-Russian Medical University»
Certificate of registration: Ne.12178 - Zh dated 29.12.2011.
Frequency: quarterly, 4 times a year.
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MPOTHOCTUYECKAS 3HAYMMOCTD PELHENITOPHOTO
CTATYCA U UHJEKCA KI-67 IPU CTPATUO®UKAILIUU
PUCKA JIETAJIbHOTIO UCXOJIA V IALIMEHTOK
C PAKOM MOJIOYHOM JKEJIE3bI B PECITYBJUKE
KA3AXCTAH (PE3VJBTATBI OJHO®AKTOPHOTO
AHAJIU3A)

N. . HoBukoB
HYO «Ka3zaxcrancko-Poccuiickuii MmenuuuHckuil yausepcuteT», Kazaxcran, Anmarsl

AHHOTALUA

AxmyanbHocms. Pak  MOJOYHOM Kelie3bl XapaKTEepU3YeTCs BBIPAKEHHBIMU pa3iMuYUsiIMU B
KJIMHUYECKOM TEUEHHH W HCXOJaX, 4YTO OOYyCJIOBJICHO OHOJOTMYECKMM pa3zHOOOpasueM OITyXOJeH.
MounekysipHO-0HOIOTHYEeCKIEe MapKephl, BKIIFOYasi pEIeNTOPHBIN cTaTyc 1 uHAeKe nponmdepannu Ki-67,
UTPAIOT KJIFOYEBYIO POJIb B IPOTHO3UPOBAHNY 3a00JI€BaHMS, OTHAKO MX 3HAYMMOCTHh MOXET BaphbUPOBATH
B 3aBHCHUMOCTH OT HOMYJISLUH.

L]ens: OueHuTh MPOrHOCTUYECKYH0 3HAaYMMOCTh perentopHoro craryca (ER, PR, HER2) u unnekca
nponmdepanun Ki-67 npu crparudukanuy pucka JeTalbHOTO UCX0/a Y MAIMEHTOK C PAKOM MOJIOYHOM
KeJIe3bl 10 pe3ysbTaTaM OHO(aKTOPHOTO aHaJIH3a.

cTpaTtu(uKalny PUCKA JETAJIBHOIO UCX0/1a Y MALMEHTOK C PAKOM MOJIOYHOMH JKE€JE3bl.

Mamepuanvt u memoowi. [lpoBefeH peTpOCHEKTUBHBIM aHAIU3 KOTOPTHI M3 729 MaIMEeHTOK C
IIEPBUYHBIM PAKOM MOJIOYHOM XKeJie3bl, 3aperucTpupoBaHHbIX B 2018-2022 IT. 110 1aHHBIM OHKOJIOTHY€CKOTO
peructpa I. Anmarbl. KoHeuHO# Touko#l siBsuics JieTanbHbIM Mcxol. CTaTUCTUYECKUNM aHAU3 BKIIHOUYAT
KpUTEpUi 2, toructuyeckyto perpeccuto 1 ROC-ananus.

Peszynomamer. Craryc ER u PR nponeMoHcTpupoBan cTaTMCTUUECKH 3HAYMMYIO aCcCOIMAIIUIO C
puckom jeranbHoro ucxoaa (p < 0,001): orpuuaTenbHbI PELIENTOPHBIN CTaTyC acCOLUMUPOBAH ¢ Oosee
BBICOKMM PHUCKOM CMEPTHU. B tornctudeckoit perpeccuu yCTaHOBIEHO IPOTEKTHBHOE 3HAYEHNE IKCIIPECCUU
ER (Exp(B) = 0,883) u PR (Exp(B) = 0,424). ROC-ananu3 nokasajl yMEpeHHYIO JUCKPUMHHALIMOHHYIO
cnocoonocts ER (AUC = 0,614) u PR (AUC = 0,622). HER2-craryc He mNpoaeMOHCTPUPOBAI
CTaTUCTUYECKH 3HAYMMOM CBSI3U C JeTa’dbHbIM ucxomom (p = 0,531). Unaekc Ki-67 Obut crarucTudecku
3HaYMMO aCCOLMMPOBAH C MOBBIIIEHNEM prcKa JieTaiabHoro ucxonaa (Exp(B) = 1,015 na 1 % yBenuuenus; p
<0,001), ogHako ero TUCKPUMHUHAIIMOHHAS CITIOCOOHOCTH O aHHbIM ROC-ananu3a Oblia orpaHUYeHHON
(AUC = 0,606). NaTCTpaJIbHBII MOJEKYISIPHO-OMOIOTHYSCKHU (EHOTUIT TAKKE MMEN CTAaTHCTHYECKH
3HAYUMYIO CBsI3b ¢ ucxoqoM (p < 0,001): Hanbosree GIarompusATHBINA TPOTHO3 OTMEUEH MPH JIFOMHHAIEHOM
A moaTHIe, TOTIA KaK TPOMHOM HEeraTUBHBIN (PEHOTHUIT aCCOIIMUPOBAH C HAMXYIIINMHU UCXOJIAMH.

Bvisoo. B onHOodakTopHOM aHanm3e penentopHseiii ctaryc ER u PR, a taxke nunexc Ki-67 Obutn
CTaTUCTUYECKU 3HAUMMO aCCOLIMMPOBAHBI C JIETAJIbHBIM HCXOJIOM Y NAI[UEHTOK C PAKOM MOJIOYHOM KeJe3bl
¥ MOTYT pacCMaTpPUBAThCA KaK JOMOIHUTEIbHBIE MapKephl cTpaTudukanuu pucka. HER2-craryc B nanno#
KOTOpTe HE IPOIEMOHCTPHUPOBAJI IPOTHOCTUYECKON 3HAUMMOCTH.

Knroueewie cnoea: pax monounou scenesvl, peyenmopusiti cmamyc, ER, PR, HER?2, Ki-67, npochos,
nemanvhbvlli ucxoo, Kazaxcmarn.
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Brenenue

Pak momnouno# >xene3wsl (manee — PMIK)
OCTaeTcsl OIHOM M3 Hambosee pacnpoCTPaHEHHBIX
3JI0KQUECTBEHHBIX OIyXOJIEH Yy JKEHIIHMH BO BCEM
MHUpE U BeAylIEW IPUYUHOU OHKOJIOIMYECKOU
cmepTtHOCTH. HecMoTpss Ha 3HAUMTENBHBIN IIPO-
rpecc B MAarHOCTUKE U JICUEHUH, IIPOrHO3 3a00I1e-
BaHUs CYIIECTBEHHO PA3JIMYAETCs y Pa3HbIX Haly-
€HTOK, YTO 00YCJIOBJIEHO OMOJIOTHYECKUM Pa3HOO-
Opasuem omyxomeii [1-3].

CoBpeMeHHbIE MOAXObl K cTpaTudukxa-
UK pucka y nauueHTok ¢ PMIK 6asupyrorcs Ha
OLICHKE KJIHMHHUKO-MOP(OJIOTUYECKUX M MOJIEKY-
JApHO-OMOJIOrNYECKUX XaPAKTEPUCTHUK OITYXOJIH.
K uncny Hanbosnee 3HaUMMBIX MPOTrHOCTUYECKHUX
U TPEIUKTUBHBIX (PAaKTOPOB OTHOCATCS peLel-
TOpHBIN cTaTyc no sctporeHoBbM (ER) u npore-
crepoHoBbiM (PR) peuentopam, rumepskcrmpec-
CHsl peLenTopa dMuJepMalIbHOro pakropa pocTa
2-ro tuna (HER2), a Takxe unaexc nponudepa-
TUBHOU akTUBHOCTH Ki-67. DTu MapKepsl jexar
B OCHOBE KJIacCH(HUKALIUU OIyXO0JIed Ha MOJIEKY-
JSpHO-OMOJIOTUYECKHE MOJTHUIIBI, KOTOPBIEC IIH-
POKO MCIOJIB3YIOTCSI B KJIMHUYECKOW IPAKTUKE
11t BBIOOpA TAKTUKU JICUEHUS U OLIEHKH IPOTHO-
3a [4-6].

HecmoTpss Ha IIMpPOKOE HCIOIb30BaHUE
yKa3aHHBIX OMOMapKepoB, UX MPOTHOCTUYECKAs
3HAYUMOCTh MOXET BapbUPOBAaTh B 3aBUCUMOCTHU
OT TMOMYJALMOHHBIX OCOOEHHOCTEH, CTPYKTYpbI
OKa3aHHUs MEIUIIMHCKON IIOMOILY U TOCTYIIHOCTH
COBPEMEHHBIX METOZOB JieueHMs. B wacTHOCTH,
JAHHBIE O KOMIUIEKCHOM OLIEHKE PEeLEeNTOPHOIO
cratyca u unaekca Ki-67 B kontekcre crpatudu-
KalluM PHUCKa JIETAJIbHOIO HCXOJa B IMOMYJISLUU
nauueHTok Pecny6nuku Kazaxctan ocrarorcs
OTPaHMYEHHBIMU. B CBSA3M ¢ 3TUM aKTyaJlbHbIM
SABJISIETCSl TPOBEIECHUE MCCIIENOBaHUN, HaIpaB-
JIEHHBIX Ha OLIEHKY BKJaJa MOJIEKYJISIpPHO-O0HO-
JIOTMYECKUX XapaKTEPUCTUK OMYXOJIH B IIPOTHO3
3a00J1eBaHUs C UCIIOJIB30BAHUEM PEAJIbHBIX KIIU-
HUYECKUX JTaHHBIX.

L]ens. OLeHUTHh NPOrHOCTUYECKYHO 3HAUYU-
MocTb penentopHoro ctaryca (ER, PR, HER2) u
uHaekca npomudepanuu Ki-67 mpu crparuduka-
LMY PUCKA JIETAJIBHOIO MCX0/a Y NAIlMEHTOK C pa-
KOM MOJIOYHOH KeJie3bl 10 pe3ysibTaraM OJHO(paK-
TOPHOTO aHAJIM3a.

MarepuaJibl 1 METOAbI

IIpoBeneHO pPETPOCIEKTUBHOE KOTOPTHOE

HCCJIeIOBAaHUE, OCHOBAaHHOE HA aHAJU3€ JaHHBIX
729 manueHTOK C MEPBUYHO JUATrHOCTUPOBAHHBIM
pakoM MoOJO4YHOU xkene3bl. McTounukom uHpOp-
MalWU TOCIY W AJTMAaTUHCKUNA OHKOJIOTMYECKUM
peructp. B wuccienoBaHue BKIIOYAIUCH Cllydaw,
3apeructpupoBanHbie B nepuon ¢ 2018 mo 2022
roael. MccnenoBanue ObLIO MPOBENEHO C COOINIO-
JIEHUEM NPUHIMUNOB XEeJIbCUHKCKOW AeKJIapariu.
[Iporokon uccnenoBanus ObLT PACCMOTPEH U OJI0-
OpeH IOKaJIbHBIM JTHYECKUM komuTeToM HYO
«Kazaxcrancko-Poccuiickuii  MEAMIIMHCKUNA YHH-
BepcHUTET», HoMep mpoTokona: Nel16/84 ot «17» au-
Bapst 2022 .

Kpurepun BKIIOUEHUS: MEPBUYHO JUATHO-
CTUPOBAHHBIM pPaKk MOJIOUHOM >KeNe3bl, HaJIU4ue
JAHHBIX 0 peuentopHoM craryce omyxonu (ER, PR,
HER?2), nannuue nndopmanuu 06 HHAEKCE MPOIH-
depanun Ki-67, TOCTYITHOCTh TaHHBIX O KU3HEH-
HOM CTaTyc€ MNallMeHTKU Ha MOMEHT OTCEUYCHUS
Habmronenus. Kputepuu UCKITIOYEHUS: OTCYTCTBUE
KITFOUEBBIX MOP(OIOTHUECKUX MM KIMMYHOTHUCTO-
XUMUYECKUX I0Ka3aTesiei, HEMOJIHbIE JIaHHbBIE O
KOHEYHOH TOYKE HAOIIONCHUSI.

KoneuHoll TOUKON McCCIenOBaHMS SIBISIICS
JIETAJIbHBIN UCXO/ OT JIFOOBIX MpU4KH. Touka oTce-
yeHuss HabOmroneHus: — ssuBapb 2026 roma. Ha mo-
MEHT aHaJIu3a 3apeructpuposatno 185 (25 %) cuy-
YaeB JIETAJIbHOTO UCXO/A.

NMMyHOTUCTOXMMUYECKAsE XapaKTepUCTHU-
Ka OIyXOJied BKJI0Yasa OINpeAesIeHUE IKCIPECCUU
ER u PR, HER2-craryca, a Takxe MHIEKCA IIPO-
mudeparmu Ki-67. Ouenka sxcnpeccun ER u PR
MPOBOAWIACH C HCIOJIb30BAHUEM IOJIYKOJIUYE-
CTBEHHBIX IIKaJ (B 0ajiax) ¢ mociuenyromnei kare-
rOpu3alKel Ha MOJOKUTEIbHBIA U OTPULIATEIbHBIN
craryc. HER2-craryc onpeznensnu 1o pesyasraram
MMMYHOTHCTOXHUMHYECKOTO HCCJEIOBaHUs C IIO-
CJenyIolel KaTeropu3alureid Ha MOJI0KUTEIbHBIN
u oTpunarenbHbii craryc. Muaekc Ki-67 onennpa-
JIY KaK MPOLIEHT NO3UTUBHO OKPAILLIEHHBIX OIyXO-
JIEBBIX KJIETOK.

s aHanm3a Takke (GOPMUPOBAJICS WH-
TerpajbHBId TOKa3aTellb — MOJEKYISIPHO-Ono-
JOTHYeCKuil (HEHOTUIl OMyXOiH (JIFOMUHATIBHBIN
A, momunansHeii B HER2-otpunarenshsiii, sto-
vuHanpHell B HER2-nonoxurensueiii, HER2-
ITO3UTUBHBIA HEJTIOMHUHAIbHBINA, TPOMHON HETaTHUB-
HBII) HA OCHOBaHUM KOMOWHauu nokasareneii ER,
PR, HER2 u Ki-67.

OOpaboTka [MaHHBIX MPOBOAMIACH C HC-
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M0JIb30BAHUEM CTaHJAPTHBIX METOAOB Ouocra-
TUCTUKU. KareropuajibHble IE€pEMEHHbIE IPEA-
CTaBJICHBI B BHUJI€ AOCOIOTHBIX U OTHOCHUTEIIBHBIX
gactoT (%). g oneHKH accolManuy MEexXIy Ka-
TErOpUaJbHbIMA IEPEMEHHBIMU  HCIIOJIB30BAJICS
kputepuii x> [lupcona. Ouenka BausiHUs HaKTOPOB
Ha PUCK JIETAJILHOTO MCXO0/1a ITPOBOANIIACH C TIOMO-
1IbI0 OHO(AKTOPHOTO JIOTUCTUYECKOTO perpec-
CHOHHOI'O aHalu3a ¢ pacyeToM Ko3(QuiueHToB
perpeccuu (B) u ornomenus mancoB (Exp(B)).
JIMCKpUMHHALMOHHAsT CIOCOOHOCTh IMOKa3arenen
(ER, PR, Ki-67) B OTHOIIEHUN NPOTHO3UPOBAHUS
JIETAJIBHOTO MCX0/1a OLIEHNBAJIAaCh C UCIIOIb30BaHU-
em ROC-ananu3a ¢ pacueToM IIOLWAAN MOJ KpHU-
Boit (AUC ¢ 95 % noBepuTenbHBIMU HHTEPBAJIaAMHU)
U PacyeToM YyBCTBUTEJILHOCTU U CIIEHU(PHUUHOCTU
IIpU BHIOPAHHOM MMOPOTOBOM 3HAYEHUU 1O UHJIEK-
cy lOnena. B ciyuasix oOpaTHOIl HanpaBlIeHHOCTH
CBSI3U IIPUMEHSJI0Ch UHBEPTUPOBAHNUE IIPEAUKTOPA.
CratucTuueckas 3HAUUMOCTb INPUHUMANIACh INPU
ypoBHe p < 0,05.

Pesynbrarnl

ITo pe3ynbraTam aHanu3a yCTaHOBJIEHO, UTO
penienTopHbIii cTaryc onmyxoneil no ER y 6onbuun-
CTBa MalUMeHTOB B uccienyemoi koropre (70.9 %)
6bu1 ER-110710KUTEIBHBIM, YTO COOTBETCTBYET 00-
HIe AMUAEMHUOJIOTHYECKON KapTUHE paka MOJOo4-
HOM sxene3bl. ER-oTpunarensubiii genorun Obu1
BbIABJIEH y 29,1 % nanueHTos.

Craryc ER nmpoapeMoHCTpHUpOBall CTaTUCTH-
YECKU BBICOKO3HAUMMYIO CBSI3b C JIETAJIbHBIM HC-
xonoM (¥* = 20.59, p < 0,001). KareropuanbHslii

aHaJIM3 II0Ka3ajl, 4TO B IPYMIE C JIETaJIbHBIM HC-
xonoM aosiss ER-oTpunarenbHbIX omyxosiei Oblia
noctoBepHo BhIe (42.2 % npotus 24,5 %), a ER-
MOJIOKUTENbHBIX — HUXeE (57,8 % npotus 75,5 %).

Jns Gosjee JeTalbHOM OLEHKH ObUI BbI-
IOJHEH aHalIu3 OAHO(PAKTOPHOM JIOTMCTHUYECKON
perpeccuu, B KOTOpoM nokasareiab ER paccmarpu-
BaJICS KaK HeTpephIBHASA/TIOPSAKOBAs IEpEMEHHASI.
Pesynprarel moareBepaunau 3HaunMmocTh ER  kak
nporuoctuyeckoro gaxropa (p <0,001) u BeisiBHIN
HNPOTEKTUBHBIA APPeKT Oosee BBICOKOH 3KCIpec-
cuu: KOd(PPUIMEHT perpeccur ObLT OTPUIIATEINb-
HeiM (B =-0,125), a otHomenne mancos Exp(B) =
0,883 ykas3pIBaeT Ha CHUKEHHE PUCKA JIETAJIBHOIO
ucxoja npumepHo Ha 12 % c yBennyeHreM ypoBHs
skcnpeccuy ER Ha kaxayro yCIIOBHYIO €JUHUILY.

Taxoke, 118 OLEHKH AUMCKPUMMHALMOHHON
crocoOHoCcTH ypoBHS dkcnpeccun ER B oTHOIIE-
HUM pHUCKa JIETAJIBHOTO MCXoJa Oblla MOCTPOEHa
ROC-kpusas. [lockonpKy BBICOKHE 3HAUEHUS DKC-
npeccuu ER coorBeTcTBYIOT G0s1€e OaaronpusTHO-
My Hporso3sy, ucxogsass ROC-kpuBas pacnosnara-
nach Hike nuaroHanbHod nuHun (AUC = 0,386),
4TO OTpa)kaeT OOPaTHYIO CBS3b MEXKIY MapKepoM
U BEPOSITHOCTBbIO coObITHs. [locie mHBepTHpOBa-
Hus npenuktopa AUC cocraBun 0,614, yto cBu-
JETENIBCTBYET O CTaTUCTUYECKU 3HAUUMOM, XOTS U
YMEpEHHOU, MporHoctudeckor crnocodHoctu ER
(pucyHok 1).

[lomydyeHHblEe [aHHBIE TpEX aHAJIUTHYE-
CKUX TOIXOZOB (pacyer Y, PErpecCHOHHOIO M
ROC-ananu3a) coracoBaHHO JEMOHCTPHUPYIOT,

ROC Kpusbie
1,0 {
UcTouHUK KpuBOW
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Pucynok 1. ROC-kpuBast 1TMCKpUMUHAIMOHHOM CIIOCOOHOCTH YPOBHSI 3KCIPECCHUU 3CTPOTCHOBBIX
peuenTopoB (ER) B oTHOMICHNHT pHCKa JICTAJIbHOTO ucXo1a
Hemounuk: cocmasneno asmopamu
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yto ctaryc ER sBisieTcs 3HaUMMbIM IPOrHOCTHYE-
CKHUM MapkepoM. OTCYyTCTBUE WM HU3KUI yPOBEHD
skcnpeccun ER acconuupoBaHbl ¢ NOBBILIEHHBIM
PUCKOM JIETAJIBHOIO MCXO/a, TOTZNA KaK BBICOKas
skcnpeccust ER cBs3ana ¢ 6osee 61aronpusTHbIM
IIPOrHO30M.

B nccnenoBanny npoaHaau3upoBaH peLen-
TOpHBIN craryc omyxonen no PR. Pacnpenenenue
ypoBHs 3kcrpeccun PR B uccnegyemoit koropre
XapaKTEepU30BAJIOCh  3HAYUTEIBHOM TI€TEepPOreH-
HocThl0. Hambonee yacto BCTpedasnch OIMyXOJId
C BBICOKOH 3kcmpeccueit (8 G6amnoB) — 24,9 %, a
TaK)KE C IIOJIHOCTBIO OTPHULATEIbHBIM CTaTyCOM
(0 GamnoB) — 34,8 %. Ilpu kareropuzanuu PR-
MOJIOXKUTENbHBINA ()eHOTHUMN BbIsABIEH Yy 62,7 % ma-
uueHtoB, PR-orpunarensusiii —y 37,3 %.

Craryc PR Takxe mnpoaemMoHCTpupoBal
CTaTUCTUYECKU 3HAYMMYIO AaCCOLMALMI C HC-
xogom 3aboneBanus (y> = 24,7; p < 0,001). B
IpyIIe NalUEeHTOB C JETAJIbHBIM HUCXOAOM O
PR-oTpunatensHbix omyxosieid Obuta JOCTOBEp-
Ho Bbie (52,4 % npotus 31.9 % B rpymnmne BbI-
KUBIIKMX), Torna kKak PR-monoxuTenpHBIN cTa-
TyC, HaNpOTHUB, Npeoliajan cpeau NalUueHTOB
6e3 HeOmaronmpusataoro ucxona (68,1 % mporus
47,6 %). T.e., orpunarensHbiii ctaryc PR, kak u
ER, sBnsieTcs 3Ha4UMBIM (pakTOpoM Hebiaronpu-
SATHOTO IIPOTHO3A.

Pesynbrarel  0HO(AKTOPHOTO  JIOTHCTHU-
YECKOIO PErpecCHOHHOIO aHalu3a MOATBEPAMIIN
IIPOrHOCTUYECKYI0 3HauuMocTh ctaryca PR (p

< 0,001). OrpunarenbHoe 3Ha4eHHE KOIPPUIH-
enta perpeccun (B = -0,858) u oTHOmIEHHE 1IaH-
coB Exp(B) = 0,424 cBUIeTENbCTBYIOT O TOM, YTO
PR-nonoxurenbHplii  cTaryc SBISAETCA IPOTEK-
TUBHBIM (hakTopom: Hanmuume 3Kkcmpeccun PR ac-
COILIMMPOBAHO CO CHWXEHHEM PHUCKA JIETAIbHOTO
ucxozna Ha 57,6 % (1-0,424) no cpaBuenuto ¢ PR-
OTPHULIATEIBHBIM CTATyCOM.

IIpornoctrueckas 3HauumocTs PR ObL1a 110-
IIOJIHUTENIBHO OlleHeHa ¢ noMolpo ROC-anann3a.
[Tockomnbky Oosiee BBICOKME 3HAUEHMsI SKCHPECCHU
PR, xak u ER, accomuupoBansl ¢ OIaronpusiTHeIM
TeueHreM 3aboneBanus, wucxomgHas ROC-kpupas
OKa3ajach pAacloJIOKEHHOM HUXKe JUaroHajJbHOU
muHuy, a 3HaueHue AUC cocrasuiio 0,378, uro yka-
3bIBaCT HA HAJIM4YKME 0OPATHON 3aBUCUMOCTH MEXKIY
YPOBHEM 3KCIIPECCHU PELENTOpa U BEPOATHOCTBHIO
netanbHOro ucxoxaa. Ilocne maremarnyeckoro MH-
BEpTUPOBaHUSA NpenukTopa nokaszareiab AUC noBbl-
cuies 10 0,622, yTO COOTBETCTBYET CTaTUCTUYECKU
3HaunMoit (p < 0,001) mUCKpUMUHAIIMOHHOH CIIO-
COOHOCTH YMEpPEHHOM CTeNneHH, CONOCTaBHMOW C
takoBoit st ER (pucyHok 2).

Hapsiny ¢ peuentopamu cTepougHbIX rop-
MoHOB ouenuBaics HER2-craryc. B wuccnenye-
moii koroptre HER2-orpunatensubiii penoTun Ot
3apeructpupoBad y 82,6 % mnauuento, HER2-
NOJIOKUTENbHBIN —y 17,4 %.

CpaBHUTENIbHBIA aHANU3 PACIPEICICHUS
HER2-craryca B rpynnax ¢ pasjJn4HbIMH UCXOZa-
MU HE€ BBISIBHJI CTaTUCTUYECKH 3HAUUMBbIX PA3JIH-

ROC Kpusble
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Pucynok 2. ROC-kpuBast AMCKpUMHHALMOHHOM CIOCOOHOCTH ypoBHsI SKkcnpeccuu PR B oTHOmEeHNH
pHCKa JIETaIbHOIO UCXOAA
Hcmounuk: cocmaeéneno asmopamu
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yuil. [lons HER2-nonoxxurenpHbIX omyxoneit cpe-
J1 TIALIUEHTOB C JIETAJbHBIM MCXOJOM COCTaBHJIA
18,9 %, B rpymme BeikuBIIHX — 16,9 % (3> = 0,393;
p = 0,531). Takum oOpa3om, B OTIMYUE OT peLen-
TopoB crepouansix ropmoHoB (ER, PR), HER2-
CTaTyC B JAHHOM KOropTe HE IPOAEMOHCTPUPOBAI
IIPOrHOCTUYECKOW 3HAUMMOCTH B OTHOILUEHUU PU-
CKa JIETAJIbHOTO UCXO0Ja.

[TponudepaTrBHas aKTUBHOCTH OITyXOJIEH,
oueHeHHas 1o uHjaekcy Ki-67 B uccnenyemoii ko-
ropre, XapakTepu3oBajach 3HAYMTEIBLHOW BapHa-
6enpHOCTBIO — OT 2 % 10 100 %. Cpennee 3HaueHue
coctaBuio 30.4 %, menuana — 25,0 %, uTo cBuae-
TEJNBCTBYET O CMELICHUH PACIIPENEIEHUS B CTOPO-
Hy OoJjiee BBICOKHMX IOKazaTelell mpoiudeparuu.
MesKKBapTUIbHBIN MHTEpBaa (25-75-i npoueHTH-
mu: 16-38 %) noaTBepKAaeT reTepoOreHHOCTh OIly-
xosieBoy momymsinuu. Mopa, pasHast 15 %, coot-
BETCTBYET YMEPEHHOMY YPOBHIO MpOJUQeparu,
OfIHaKO OoJiee YeM y MOJOBHUHBI NAIIMEHTOB UHIEKC
Ki-67 npessiman 20 %, yka3piBasg Ha npeoOnaaa-
HUE OIyXOJeW C BBICOKUM MPOSu(pEepaTUBHBIM IO-
TEHIUAJIOM.

ITpu kareropuzanuu unaexca Ki-67 B coor-
BETCTBUU C KIIMHUYECKU IIPUHATHIMU IOPOTOBBIMU
YPOBHSIMU YCTaHOBJIEHO CIEAYIOLIEE paclpenee-
HUE: JI0JIs OIyXOJIel ¢ HU3KOM nponudeparuBHON
aKTUBHOCTHIO (<15 %) cocraBuna 24,0 %. Onyxo-
mu ¢ ymepeHHbsiM (16-30 %) u Bbicokum (>30 %)
YPOBHEM Hpoiudepany BCTPEUAIUCh MPAaKTHYe-
cku ¢ paBHOM vactotoi — 38,3 % u 37,7 % coot-
BeTCTBeHHO. Takum oOpaszom, 6osee 75 % Halito-
JeHUi Xapakrepu3oBaiuch uuaekcom Ki-67, mpe-
BhIatomuM 15 %, uro orpakaer npeodiaganue B
uccienyeMoi koropre naueaToB ¢ PMXK Ouomno-
TMYECKH arpeCCUBHBIX OIyXOJIEH C BBICOKUM IIPO-
TuQepaTuBHBIM MOTEHIIMAJIOM.

ITpu crparudukanuu NarveHToB IO Kare-
ropusiM uHjekca Ki-67 BBISBIEHBI CTaTUCTHYECKU
3HAYMMBbIE Ppa3JIMYMsl B PACHPENEICHUU MEXAY
rpynnamu ¢ OJIaronpusTHBIM M JIETAJIBHBIM HUCXO-
namu (x> = 9,41; p = 0,009). B rpynmne 6e3 neransb-
HOTO HMCXO0Jla Mpeodiaiaiy OIyXoidu ¢ YMEpEeHHOU
nposnpepaTuBHOM akTUBHOCTBHIO (16-30 %) —
39,2 %, Toraga Kak A0 HU3KONPOIH(epaTuBHBIX
omyxonel (<15 %) cocrasnsana 26,1 %. B rpymnne
C JIETAJbHBIM MCXOJOM, HAIlPOTHB, HAOIIOIANI0Ch
OTYETIUBOE CMELLEHUE B CTOPOHY BBICOKHUX 3Haue-
Huii Ki-67: moutu nmojgoBuHa nanueHTok (46,5 %)
umenu uHjekc npoiudepanun >30 %, yto cyie-
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CTBEHHO BBIIIIE, YEM B IpyImie 0e3 JIeTalbHOro Hc-
xona (34,7 %). Honsa omyxonei ¢ Huzkum Ki-67
B Ipynme ymepumux Osuta 3ametHo Huxke (17,8 %
npotus 26,1 %).

Pesynbrarel  01HO(AKTOPHOrO  JIOTHCTHU-
YECKOI'0 PErpecCUOHHOIO aHajlu3a MOATBEPAWIN
HIPOTHOCTUYECKYIO 3HAYMMOCTh ITPOSIn(epaTUBHON
AKTUBHOCTH, OIleHeHHOW mo uHaekcy Ki-67 kak
HenpepbIBHOM nepemenHoi (p < 0,001). ITomoxu-
TeJIbHOE 3HaYeHue Korduuuenta perpeccun (B =
0,015) u ornomenue mancoB Exp(B) = 1,015 cBu-
JIeTeIbCTBYIOT O TOM, YTO yBelnueHue nuaexca Ki-
67 Ha Kaxx b1l 1 % accOoUMUPOBAHO C MOBBILIEHUEM
pHCKa JIETaIbHOIO UCX0Aa B cpeHeM Ha 1,5 %.

ROC-aHanu3 nokasan cTaTUCTUYECKHU 3HA-
YUMYH0, HO OIPAaHUYEHHYIO IUCKPUMHHALMOH-
HYI0 cOcOOHOCTh uHAeKca Ki-67 B OTHOILIEHUU
pHUCKa JleTalbHOro ucxona. [lnomans nox kpusoi
(AUC) coctaBuna 0,606 (p < 0,001), uto yka3bI-
BaeT Ha cIabyro—yMEpEeHHYI IPOrHOCTUYECKYIO
UH(GOPMATUBHOCTh TIOKa3aTelss M He MO3BOJIA-
eT paccmarpuBarh Ki-67 Kak caMOCTOSATENbHbBIN
BBICOKOTOYHBIN IIPOTHOCTUYECKUN Mapkep. B or-
auyue oT peuentopHsix MapkepoB ER u PR, nua
Ki-67 xapakTtepHa mpsiMas 3aBHUCHUMOCTh: Ooiiee
BBICOKHE 3HA4YCHUS MHJEKCAa acCCOLMUHUPOBAHBI C
HOBBIIICHHON BEPOATHOCTHIO HEOIArONPHUSATHOIO
ucxona (pucyHok 3).

JIOMOTHUTENBHO AJIS KaXK10T0 MapKepa ObLIu
OIIpe/ieNIEHbl ONTHUMAJIBHBIE MOPOTOBHIE 3HAYEHUS
(cut-off) mo unnexcy FOnena ¢ coOOTBETCTBYIONIU-
MU YPOBHSIMH YYBCTBUTEJILHOCTU U CIIELU(PUUHO-
ctH (Tabmuna 1).

Ha 3aBepuaronieM 3tane aHanu3a KJIWHU-
KO-MOP(OJIOTHYECKON XapaKTEPUCTUKU KOTOPTHI
nanueHToB ¢ PMJK ObL1 OolleHeH MHTerpajibHbIN
[0Ka3aresib — MOJIEKYJIspHO-Ononorudeckuii ge-
HOTUII ollyxojel. Pacnipenenenrue nanueHToB 1o
(deHoTHNaM OCyIIEeCTBIAIOCH HA OCHOBAHUU CTa-
tyca ER, PR, HER2 u ypoBus nponudeparuaoit
akTuBHOCTH Ki-67 B COOTBETCTBUU C OOLIEMPHU-
HATBIMHU Kputepusmu. Haubomnpiyro 10510 B Hc-
cienyemMoil BBIOOpKE COCTABHIIM OIYyXOJIU JTFOMHU-
HajpHOTO (peHotuna A (35,4 %), xapakrepusy-
IOIMECS TOPMOHOIIOJIOKUTEIBHBIM CTaTyCOM U
HU3KOU mnposndeparuBHOW aKTUBHOCTHIO. JIro-
muHaneHblii B HER2-oTpunarensusiii peHoTHUI
BbIsiBJIEH y 31.0 % nauueHToB, JHOMUHAIbHbBINA
B HER2-nonoxurensubii —y 7,4 %. Hexromu-
HaibHbI HER2-no3utuBHeI Qenorun (ropmo-
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HooTpuuarenbHelii, HER2+) Bepuduiuposan B
10.0 % cmygaeB. TpoiiHoi HeraTuBHBIN (0a3ab-
HOMOJOOHBIN) (peHOTHUII, OTIMYAIOIUNACST OTCYT-
crBueM skcnpeccun ER, PR u runepskcnpeccun

ROC Kpusbie

HER2, nuarnoctupoBat y 16,3 % 60nbHbIX (pHU-
CYHOK 4).

OneHeHa MPOrHOCTHYECKAs 3HAYUMOCTD
UHTErPaJIbHOTO  MOJIEKYJIIPHO-OMOJIOTrHYECKOrO
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Pucynok 3. ROC-kpuBas TUCKpUMHHAITMOHHON CITOCOOHOCTH MHIeKca Ki-67 B OTHOIIIEHWH pUCKa
JIETAJIbHOTO MCXO0/1a
Hcmounuk: cocmasneno asmopamu

Ta6auuna 1. ITokazarenmn ROC-ananuza mis mapkepoB ER, PR u Ki-67
Hrowazs IToporosbie 3Ha-| YyBcTBHU- Crneunduy-
Mapxkep | mog kpusoit | 95 % I 3HadeHMe p p U 5
yenus (cut-off) | TempHOCTH HOCTh
(AUC)

ER 0.614 0.567-0.662 < 0,001 4,5 bamma 51.9 % 70.5 %

PR 0,622 0.576-0.669 < 0,001 3,5 bamma 60.0 % 61.6 %

Ki-67 0,606 0.559-0.653 < 0,001 21 % 68,5 % 51.8 %

Hcmounuk: cocmasneno asmopamu

DeHOTHUI OMMYXO0JIU

JlroMuHAIBHBIN A
35%

Tpoiinoit
HETaTUBHBINA
16%

HemomunanpHb1i
HER2+

10%

JlromunaneHbI B
HER2-

S
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JromunanbHbI B
HER2+
8%

PucyHnoxk 4. Pacnipesienenue naiueHToB 1o (peHoTUIIaM OIyxoju
Hcmounuk: cocmaenen asmopamu

(denoTuna omyxosei: pacrnpeneneHne (peHOTUIIOB
CTAaTUCTHYECKU 3HAYMMO PA3IMYajIOCh B TPYyIIIax
¢ OnaronpusTHBIM U JIETalIbHBIM HCXoAaMu (> =
28,40; p <0,001). B rpyme 6e3 1eTaqbHOTO UCXO-
J1a mpeooIIaany OmyXoJu JIIOMUHAIBHOTO A deHo-
tuna (39,8 % npotus 22,7 % B TpyIie yMEpIIUX) U

momuHanbHoro B HER2-orpunarensuoro (30.7 %
npotuB 31.9 %). Hons momunansHoro B HER2-
MOJIOKUTENLHOTO PeHOTHUIa B 00euX rpynmnax oplia
conocrasuma (7,5 % u 7,0 %). Hannpotus, B rpymnmne
C JIeTAJIbHBIM UCXOJOM HaOI0AaoCh ABYKpPAaTHOE
YBEIMYEHHUE JIOJM TPOHHOTO HETAaTUBHOTO (PEHOTH-
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na (26,5 % npotus 12,6 % B rpyrme BbDKUBIINX ),
a Taxoke Oosiee BHICOKAsS 4acTOTA HEFOMUHAIBHO-
ro HER2-no3utusHoro ¢enoruna (11.9 % nporus
9,4 %). Cnenyer BBIBOA, 4TO Haubojee Omaronpu-
SITHBIA TIPOTHO3 AJid nauueHtoB ¢ PMOXK accomuu-
POBaH C JIOMMHAJIBHBIM A (PEHOTHIIOM, TOI/IAa KaK
TPOMHOW HEraTUBHBIM U, B MEHBILIECH CTEIIECHHU, HE-
momuHanbHbI HER2-no3uTuBHBIN (heHOTUINbI ac-
COLIMMPOBAHBI ¢ HEOIATOIPUATHBIM HCXOJIOM.

Oocyxnenue

Pe3ynprartel IpOBEAEHHOIO HMCCIIENOBAHUSA
MOATBEPKIAAIOT 3HAYMMYIO PpOJIb MOJIEKYISIPHO-
OMOJIOTUYECKHUX XapaKTepUCTHK OIyXOJIH B IPO-
THO3MPOBAaHMM MCXOAOB Y MALUEHTOK C pakoM
MoJIouHOM xkene3bl [7-9]. IlomydeHHble naHHBIE
JEMOHCTPUPYIOT, YTO PELENTOPHBIM CTaTyc IO
ropmoHaibHbIM perentopam (ER u PR), a Taxoke
unHaekc nponudepannu Ki-67 spnstorcs nunpopma-
TUBHBIMU IPOrHOCTHYECKUMH (pakTopamu, TOraa
kak HER2-ctaryc B naHHON Koropre He IOKasal
IIPOrHOCTUYECKON 3HAYUMOCTH.

VYcraHOBIEHHAas B UCCIENOBAaHUU CBS3b
Mexay ER-cratycom u puckoM JieTanbHOro Ucxona
coracyercss ¢ OOIICIPUHATBIMU IPECTABICHUSA-
MU O OGJarornpusTHOM IIPOrHOCTHYECKOM 3HAYCHUN
skcrpeccun ER. bonee Bpicokas skcmpeccust ER
accoIlMMpOBaHa CO CHIDKEHHEM pHCKa Hebaro-
NPUATHOTO HCXO/a, YTO, BEPOSTHO, OOYCIOBICHO
KaK OHMOJIOTHYECKUMH OCOOEHHOCTSMHU TOPMOHO-
3aBUCUMBIX OMyXoOJeH, Tak U 3(PPEKTUBHOCTHIO
9HJOKPUHHOW TEpANNU y JaHHOW KaTeropuu naru-
€HTOK. AHAJIOTUYHBIE 3aKOHOMEPHOCTH BbISIBICHBI
n s PR: nHanmume skcrpeccun PR mpopemon-
CTPUPOBAJIO BBIPAXKEHHBIN MPOTEKTUBHBIHN 3((eEKT,
YTO MOJATBEPXkAAeT UX 3HAYCHHE Kak Mapkepa 0o-
nee 1updepeHIMPOBAHHBIX U MEHEE arpeCCUBHBIX
omyxozieit [10- 12].

Wunexc Ki-67, orpaxarouuii nponudepa-
TUBHYI0 AaKTUBHOCTb OITyXOJIM, B HACTOSLIEM MC-
CJIEJOBAHUU INPOJEMOHCTPUPOBAT CTaTUCTUYECKU
3HAYMMYIO TPSAMYIO CBSI3b C PHUCKOM JIETAJIbHOTO
ucxona. [loeimenue 3nauennii Ki-67 accomumpo-
BAJIOCh C YBEJIMYEHUEM BEPOSATHOCTU HEOIaromnpu-
ATHOTO MCXO0/1a, YTO COOTBETCTBYET IIPE/ICTABICHU-
SIM O €r0 POJIM KaK MapKepa arpeCCUBHOCTH OITyXO-
neBoro npouecca. IIpu 3ToM ymepeHHas AUCKpH-
MUHalMOHHAs ciocoOHocTh Ki-67, BhIABICHHAs B
ROC-ananu3se, yka3bplBaeT Ha HEOOXOAUMOCTb €TI0
HCIIOJIb30BaHUSl B KOMIUIEKCE C JAPYTMMHU IPOTHO-
ctuyeckumu (paxkropamu [13-15].
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B omnune oT ropMOHaJIBHBIX PELENTOPOB
u Ki-67, HER2-cratyc He NpoaeMOHCTPHPOBAI
CTaTUCTUYECKN 3HAUMMOM CBS3M C JIETAJIbHBIM HC-
XoZ1oM. JlaHHBIN pe3ynbTaT MOXET ObITh 00YyCIIOB-
JIEH BJIMSHUEM COBPEMEHHBIX TAPI€THBIX METOAOB
TEpaIn, CyIIECTBEHHO YJIy4YlIarolIMX MPOTHO3 Y
HER2-non0XUTEnpHBIX NAlMEHTOK, a TAKXKE 0CO-
OEHHOCTSIMU CTPYKTYPBl HCCIEIyEeMOW KOTOPTHI.
Takum o6pazom, nzonupoBaHHas oneHka HER2
06e3 yuera TepaneBTHUYECKUX (PAKTOPOB MOXKET
OTrpaHUYMBATh €TI0 NMPOTHOCTHYECKYIO LIEHHOCTh B
MNOMYJISIIUOHHBIX UCCIeI0BaHusX [16].

Oco6oro BHUMAaHUs 3aCIyKHBAIOT PE3YJib-
TaThl aHAJIM3a MHTErPAJIbHOTO MOJEKYJISIPHO-OMO-
agoruyeckoro (enoruna omyxonu. Ilomydennsie
JTaHHBIE IEMOHCTPHUPYIOT, YTO HAWITY UYL IPOTHO3
XapaKTepeH IS JIOMUHAJIBHOIO A NOATHIIA, TOTA
KaK TPOMHOI HeraTuBHBIN (PEHOTUIT ACCOLIMUPOBAH
¢ HanboJiee BEICOKUM PUCKOM JIETAJILHOTO MCXO/a.
OTu pes3ynbTaTbl COOTBETCTBYIOT COBPEMEHHBIM
NPEACTaBICHUSAM O OMOJIOTUYECKOM IIOBEACHUU
paznnuHbIX noaTunos PMOK u nonuepkusaroT 3Ha-
YUMOCTb KOMIUIEKCHOM OLIEHKH OITyXOJIEBBIX Xa-
pakrepuctuk [17-19].

[IpakTnyeckoe 3HAYEHUE IMOJIYYEHHBIX pe-
3yJBTaTOB 3aKJIFOYAETCS B BO3MOKHOCTH MX UCIIOJIb-
30BaHUs 17151 O0Jiee TOUHOM CTpaTu(UKALUK PUCKA Y
NALMEHTOK C PAKOM MOJIOYHOM JKEJIE3bI B YCIOBHAX
peaJlbHON KJIMHUYECKOW IPAaKTUKU. B yacTtHOCTH,
OIIpE/ICIICHHBIE B UCCIICA0OBAHUU IOPOrOBBIC 3HAYE-
HUA (cut-off) MO3BONAIOT BBIAENATH IPYMIbI PUCKA!
ER c¢ Boicokoi#t cneuupuanoctsio (70,5 %) myuie
NOATBEPKIAeT OJaronpusTHBIA MPOTHO3, TOInA
kak Ki-67 ¢ MakcMMaJbHOM 4YyBCTBUTEIbHOCTBIO
(68,5 %) addexTuBHEE BBIABIAET MALMEHTOK C IO-
BBILLIEHHBIM PUCKOM JIETAJIBHOTO UCXO/A.

K orpanuuenusiMm ucciaenoBaHUs CIELyET
OTHECTHU €0 PETPOCIEKTUBHBIN XapaKTep, UCIIOJIb-
30BaHUE PETUCTPOBBIX JAHHBIX U OTCYTCTBHE MH-
dbopmanuu 0 MPOBOIUMON Teparuu, 4TO MOIVIO TO-
BJIMSTH HA OLICHKY IIPOrHOCTUYECKOW 3HAYMMOCTHU
oTAenbHbIX GakTopoB. Kpome Toro, He mpoBoaHIICS
MHOTO(aKTOPHBIM aHaJIN3, 4YTO OrPAaHUYUBAET BO3-
MOYKHOCTb OLIEHKH HE3aBHCHMOTI'0O BKJIa/1a KayKI0ro
13 II0Ka3aTesied ¢ y4eTOM IOTEHIUAJIbHBIX CMEIIIN-
BaIOIIMX (PaKTOPOB.

Takum 06pa3oM, pe3yabTaThl HCCIIECAOBAHUS
MOATBEPKAAIOT KIIOYEBYIO pPOJIb PELENTOPHOIO
craryca 1 uHjekca Ki-67 B mporao3upoBaHUM HC-
XOJI0B IIPU PaKe MOJIOYHOM >KEJIE3bl U TOIYEPKHUBa-
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I0T HEOOXOIMMOCTh UX KOMIUIEKCHON MHTepIIpeTa-
LM TIPU OLICHKE PUCKa JIETAJIBbHOIO UCXO/A.

Oepanuuenus uccredosanus. Hacrosiee
HCCIIEIOBAHUE UMEET PSAJ OrPaHUYECHHUM, KOTOPBIE
CJIelyeT YUYUTBIBATh IPU UHTEPIIPETALMU TOTyUEH-
HBIX Pe3yJIbTaroB. Bo-IepBbIX, PETPOCIIEKTUBHBIN
JIM3aiH ¥ UCIIOJIb30BAHUE TAHHBIX OHKOJIOTMYECKO-
IO PErucTpa OrpaHUYMBAIOT BO3MOXHOCTHh KOHTPO-
Jis TOJIHOTHl M KauyeCcTBa MCXOAHOW KIMHUYECKOU
uH(pOpMaIMU, a TaKKe HE HCKIIOYAIOT BIUSHUE
OTCYTCTBYIOLIMX JAHHBIX MO OTHEJIbHBIM KIUHU-
KO-MOp(]OIOrHUecKrM 1 Jab0paTOPHBIM MTOKa3aTe-
J1AM. BO-BTOPBIX, KOHEUHOW TOYKOM HUCCIIETOBAHUS
SIBIISITICS JIETAJIBHBIN UCXOJ] OT JTFOOBIX IPUYUH, a HE
OHKOCTeIpuIecKasi CMEPTHOCTh, YTO OTPaHUYU-
BA€T MHTEPHPETAIMIO BbIABICHHBIX ACCOLMALIUN
Kak (paKTOpPOB, HEMIOCPEICTBEHHO OMPEICIISIOMINX
CMEPTHOCTb OT paka MOJIOYHOW kene3bl. Kpo-
M€ TOr'0, B UCCIEAOBAaHUU HE YUUTHIBAIUCH TAKUE
Ba)KHBbIE MIPOTHOCTUYECKUE (DAKTOPBI, KaK CTaaus
3a0o0neBaHusl, pa3Mep OIyXOJH, CTaTyC PeruoHap-
HBIX TUM()ATUUIECKUX y3JI0B, HATUYHE OTAATIEHHBIX
METAacTa3oB, CTeNeHb AUPPEPEHIUPOBKU OIyXO-
JIY, COMYTCTBYIOIINE 3a00JIeBaHUS U OCOOCHHOCTHU
IIPOBEJICHHOIO JICUCHHUS, BKIIIOYAsl XUPYPTHUUECKOE,
JIEKapCTBEHHOE, TOPMOHAJIBHOE, TAPIE€THOE U JIy4e-
BOE JieueHue. AHanu3 ObUI OTpaHUYEH MIPEUMYIIe-
CTBEHHO OJHO(AKTOPHOMN OLIEHKOW B3aUMOCBSI3EH,
YTO HE IO3BOJISIET OLEHUTh HE3aBUCHUMBIM BKJaL
Ka)X10T0 MOJIEKYJISIPHOTO MapKepa ¢ y4eTOM ITOTEH-
UATBHBIX cMeluBaronux ¢pakropos. Kpome toro,
yMepeHHble 3HaueHus miomaau nog ROC-kpuBoii
(AUC) cBuaerenscTByIOT 0 ToM, 4T0 ER, PR u Ki-
67 HE MOT'YT pacCMaTpPUBAThCS KaK CaMOCTOSITEIIb-
HbIE€ BBICOKOTOYHBIE IIPOTHOCTUYECKUE MAPKEPHI U
JIOJKHBI HCIIOJIBb30BAThCSA TOJIBKO B COCTaBE KOM-
IJIEKCHOM OLIEHKU pUCKa. [J1s1 OATBEPXKIAECHUS 10~
JyYEHHBIX PE3yIbTaTOB HEOOXOIUMBI JalbHEHIINe
WCCJIEIOBAHUS C IPUMEHEHHEM MHOTO(AKTOPHOTO
aHanM3a 1 pa3paboTKON KOMIUIEKCHBIX TPOTHOCTHU-
YECKUX MOJEIICH.

BuiBoabI

Okcrnpeccust peuentopo scrporera (ER)
u nporectepona (PR), a taxke unaexc mponude-
patuBHON akTUBHOCTH Ki-67 SIBISAIOTCS 3HAYMMBI-
MU TPOTHOCTHYECKUMH (PaKTOpaMH JIETaaIbHOTO
HCX0Ja y MALMEHTOK C PAKOM MOJIOYHOM KEJE3bI.
Haubonee GmaronpusTHbIN IPOTHO3 OTMEYEH MPHU
JIOMUHAJIBHOM A MOJIEKYIISIPHOM MOATHUIIE, TOTJa
KaK TPOMHOW HETaTUBHBIN IIOATUII XapaKTepU3yeT-

cs1 HanOoJiee BBICOKUM PUCKOM HEOIaronpusTHOro
ucxona. KomruiekcHast olieHKa MOJIEeKyJIsipHO-0no-
JIOTMYECKUX XaPaKTEPUCTUK OITyXOJIH CIIOCOOCTBY-
et Oojee TOYHOM cTpaTu(UKALMKU PUCKA U MOXKET
ObITH MCIOJb30BaHA Ul NPOTHO3UPOBAHUS TEUe-
HUs 3a00JI€BaHUs ¥ ONTHMHU3ALUU KIMHUYECKOTO
HaOI0CHNUS 32 MALIMEHTKAMHU.
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KA3AKCTAH PECITYBJIUKACBIHJIAFBI CYT BE31 OBBIPBI BAP HAYKACTAPIA OJIIM
KAYIIH CTPATU®UKALUSIIIAY KE3IH/JE PEHENTOPIBIK CTATYCTBIH )KOHE KI-67
WHAEKCIHIH BOJKAMIBIK MAHBI3BI (BIP ®PAKTOPIHI TAJIAY HOTH)KEJIEPI)

HN. . HoBukoB
«Kazakcran-Peceii MenunmnHansik yauBepcuretri» MEBBM, Kazakcran, Anmarsr

Anjgarna

Ozexminiei. CyT 6e31 0ObIpHI iCIKTEp/AIH OMOJOTHSIIBIK OpPTYPIUIiriHe OalIaHbICThl KIMHUKAJIBIK
arbIMBbl MCH HOTIDKEINICPIHIH aliKbIH ailblpMalIbUIBIKTAPIMEH CUMaTTanaabl. Perienropibsik craryc nexn Ki-
67 nponudeparys HHIEKCIH Koca alFaH/a, MOJICKYIaIbIK-OHOIOTUsIIBIK MapKepiiep aypyablH OOIKaMbIH
aHbIKTayJla MaHbBI3IbI POJI aTKapaibl, ajaiga oJapblH MaHBI3AbUIBIFBI MOMYISLISUIBIK €peKIIeTiKTepre
0aliIaHbICThI ©3repyl MYMKIH.

Maxcamupi: CyT 6e31 00bIpbl Oap nanueHTTepe Oip GpakTopibl Tajgay HITHXKEIEpl HEeTi31He oM
KayIiH cTpatudukanusiay kesinae peuentopislk crarycTsiH (ER, PR, HER2) xxone Ki-67 nponudeparus
MHJCKCIHIH 00KaMIBIK MAaHBI3BIH Oaraay.

Mamepuanoap men a0icmep. 2018-2022 xpuinapbl AMaThl KaTachIHBIH OHKOJIOTHSUIBIK TipKeTiMi
nepekTepl OOWbIHIIA TipKeNreH OacTamkbl cyT Oe3i oObIpbl O6ap 729 manueHTTEeH TypaTblH KOropTara
PEeTpPOCIIEKTUBTI Tanaay *Kypri3iiai. COHFbI HYKTE PETIHAE 0J1IM XKaFaaibl ablH/bl. CTaTUCTHKAIIBIK TaIAay
¥*> KPUTEPHIiiH, IOTUCTUKAJIBIK perpeccusiubl skaHe ROC-tanaaynbl KaMThIIbL.

Homuowcenepi. ER xone PR crarychl eniM KaymiMeH CTaTUCTHKAJIBIK TYPFbIIAH MaHBI3/bI
6aiinanpic kepcerTi (p < 0,001): peenTopibIK CTaTYCTHIH Tepic OOMYBI ©J1iM KayIiHiH >KOFapbUIaybIMEH
OaitmanbicThl 0omabl. Jloructukansik perpeccust Hotmwkecinge ER (Exp(B) = 0,883) sxone PR (Exp(B)
= 0,424) sxcrpeccusichIHBIH NPOTEeKTUBTI acepi anbiKTanasl. ROC-rangay ER (AUC = 0,614) xone PR
(AUC = 0,622) xepceTKilTepiHiH OpTalla AUCKPUMHHAIMUIBIK KaOinerin kepcerti. HER2 crarychr
OJIIMMEH CTaTUCTHKAJIBIK MaHBI3IbI Oalmanbic kepceTkeH koK (p = 0,531). Ki-67 unnekci exiM KaymiHiH
KOFapbUIaybIMEH eneyili Typae OainansicTsl 605161 (9pbip 1 % sxorapeuiayra Exp(B) = 1,015; p <0,001),
OomKkaMIbIK gonairi oprama aeHreine 6omnasl (AUC = 0,606). MHTErpanasl MOJIEKYIaTbIK-OMOIOTUSUITBIK
(heHOTHUIT Te HOTMKEMEH CTAaTUCTUKAIBIK MaHbI3IbI Oainanbic kepceTTi (p < 0,001): eH Komaiibl Gomkam
JIOMHHAJIbI A KOCaJIKbI TUITIHAE Oalikasca, YIITIK Tepic ()eHOTHUI €H KOJaiiChI3 HOTHXKEIepMEH OaillaHbICThI
OO0 IBI.
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Kopvimwinowvl. ER xone PR penentopnbik cratycsl, connaii-ak Ki-67 unnekci cyt 6e3i oObIpbI
Ke31HJeT1 eJliM KayIiHiH MaHbI3Ibl OOKamMabIK (akTopiaapbl Oonein Tadbutagsl. Ockl koropraga HER2
CTaTyChl OOIKaM/IBIK MaHBI3/IbUIBIK KOPCETKEH JKOK. .

Tyiiin ce3dep: cym 6e3i obvipvl, peyenmopnviy cmamyc, ER, PR, HER2, Ki-67, bonoicam, enim
arcagoativl, Kazaxcman.

PROGNOSTIC SIGNIFICANCE OF RECEPTOR STATUS AND KI-67 INDEX IN RISK
STRATIFICATION OF MORTALITY IN PATIENTS WITH BREAST CANCER IN THE
REPUBLIC OF KAZAKHSTAN (RESULTS OF UNIVARIATE ANALYSIS)

I. I. Novikov
NEI «Kazakh-Russian Medical University», Kazakhstan, Almaty

Abstract

Relevance. Breast cancer is characterized by substantial heterogeneity in clinical course and
outcomes, which is largely determined by the biological diversity of tumors. Molecular biological markers,
including receptor status and the Ki-67 proliferation index, play a key role in disease prognosis; however,
their significance may vary across populations.

Objective: To evaluate the prognostic significance of receptor status (ER, PR, HER2) and the Ki-
67 proliferation index in the risk stratification of mortality among patients with breast cancer based on the
results of univariate analysis.

Materials and Methods. A retrospective cohort analysis was performed, including 729 patients with
primary breast cancer registered between 2018 and 2022 according to the Almaty Cancer Registry. The
primary endpoint was mortality. Statistical analysis included the chi-square test, logistic regression, and
ROC analysis.

Results. ER and PR status demonstrated a statistically significant association with mortality risk (p
< 0,001): negative receptor status was associated with a higher risk of death. Logistic regression revealed
a protective effect of ER (Exp(B) = 0,883) and PR (Exp(B) = 0,424) expression. ROC analysis showed
moderate discriminative ability for ER (AUC = 0,614) and PR (AUC = 0,622). HER2 status was not
significantly associated with mortality (p = 0,531). The Ki-67 index was significantly associated with
increased mortality risk (Exp(B) = 1,015 for each 1 % increase; p < 0,001), demonstrating moderate
prognostic accuracy (AUC = 0,606). The integrated molecular-biological phenotype was also significantly
associated with outcomes (p <0,001): the luminal A subtype showed the most favorable prognosis, whereas
the triple-negative phenotype was associated with the poorest outcomes.

Conclusion. ER and PR receptor status, as well as the Ki-67 index, are significant prognostic factors
for mortality risk in breast cancer. HER2 status did not demonstrate prognostic significance in this cohort

Keywords: breast cancer, receptor status, ER, PR, HER2, Ki-67, prognosis, mortality, Kazakhstan.
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KINHUKO-JIABOPATOPHBIE U DOHAOCKOIIMYECKUE
OCOBEHHOCTHU NUIIEBOJHBIX KPOBOTEUEHU
IIPU IUPPO3E IIEYHEHU

M. K. Ucmaiisios **, M. A. Ky3uxkees ', H. b. BaiicbinoB ', 9. K. Makum6eTos *
'HYO «Ka3zaxcrancko-Poccuiickuii MEAMIIMHCKUI YHHBEPCUTET,
Kazaxcran, Aamarel
2 KT'TI na ITXB «I'oponckast 60sibHHIIa CKOPOH HEOTIIONKHOM MOMOIIN» Y3 I. AJMarsl,
Kazaxcran, Aamarel
3 Kbipreizcko-Pocceuiickuii CiasHckuii yauBepceutet uM. [lepsoro [Ipesunenrta Poccuiickoii denepanun
b. H. Enbiuna, Keipreizcran, buiikek
*Koppecnonoupyrowuii agmop

AHHOTaNud

AxmyanoHocmyb. BenencTBue mocTOSHHOTO OBBIIIEHHOTO IaBICHUS B BOPOTHOM BeHE, 0OBIYHO pa3-
BHBAIOIIETOCS Ha ()OHE BUPYCHOTO WIIM AJKOTOJIb-aCCOLMUPOBAHHOTO LIMPPO3a MEUYEHH, B HIKHEM OTIele
nuineBoja (OpMHUPYIOTCs BAPUKO3HO PACIIMPEHHBIC BEHBI 3 CUET PACHIMPEHUS TOICIU3UCTOTO BEHO3HOTO
crutereHusi. OcTpoe KpOBOTEUEHNE U3 BAPUKO3HO PACILIMPEHHBIX BEH MMUILEBO/IA MPEACTABISAET COOOM K13~
HEYTPOXKAIOIEe COCTOSTHUE U OCTACTCSI OJJTHOM U3 aKTyaJIbHBIX MTPOOJIEM COBPEMEHHOM TaCTPOIHTEPOIOTUH
U XUPYPIHUH.

Llenv. TIpoBecTH KIMHHUKO-JEMOTpapruecKyro, J1a00paToOpHYI0 M SHIOCKOIUYECKYIO XapaKTepH-
CTHKY MAaI[MEHTOB C MHIIEBOAHBIMH KPOBOTEUEHUSIMH, O0OYCIOBICHHBIMUA LIUPPO30M IE€UEHH, C OLECHKOH
HCXOJ0B FOCIUTAIN3ALINN.

Mamepuaner u memoowl. 1IpoBefieH aHAIN3 KIMHUKO-ZEMOTpapruecKuX JaHHbIX 158 marueHToB
C MOPTAJILHOW TUIIEPTEH3UENH M CUMIITOMaMH MHUILIEBOAHBIX KpoBOoTeueHHH. O1eHuBaINCh qemMorpaduye-
CKHME JIaHHBIE, STUOJIOTHS LUPPO3a MEeYEHH, Kiacc TshkecT o Yainn-I1sto, nokasarens MELD, creneHb
KPOBOIIOTEPH, HAJMYUE aKTUBHOTO KPOBOTEUECHHUS MPHU MOCTYIICHUH, TAOOPAaTOPHBIE MOKAa3aTeln, YH/I0-
CKOIMYECKNE XapaKTEPUCTUKH BAPUKO3HBIX BEH U UCXOJ FOCIUTAIU3ALMY.

Pesynomamei. YcTaHOBIIEHO, UTO MUIIEBOAHBIE KPOBOTEUEHUS YaIlE BCTPEUATIUCHh Y MYKUHMH, YEM
y JKEHIIUH, 1pu 3ToM 6osiee 90 % cimyyaeB Habmonanock y nanueHToB crapiue 40 snet. B 63,9 % ciyuaen
BapMKO3HO PAaCIIMPEHHBIE BEHBI JIOKAJIM30BAJIUCH B HUJKHEN TPETU MUILEBOJA, a TsDKEJask CTENEHb KPOBO-
norepu OblIa 3apeructpupoBaHa y 75,3 % nanueHTos.

Bv1600wv1. IlonyueHHble pe3ynabTaThl UMEIOT BAKHOE IPAKTUYECKOE 3HAUEHUE JJIS ONPEIesICHUs
MIPOTHO3a U BEIOOpA ONTHUMAJIBHON TAKTUKU JICUCHUSI.

Kniouegvie cnosa: nopmanvhas sunepmensus, 8apuko3Hoe pacuuperue 6eH nuwesood, nuesoo-
HOe KpogomeyeHue, Yyuppos nedeHu, KIUHUKO-0eMozpaguueckue xapakmepucmuku, HcenyO0ouHO-Kuuiey-
Hble KpOBOmMedeHUsl, NPO2HO3, MAKMUKA J1e4eHUs.

BBenenue €ro ociokHeHuit Bo Bcem mupe [1; 2]. [TopranbHas
AKTyanbHOCTb JMArHOCTUKM U JICUEHWs] ~ TUIEPTEH3US U CBA3aHHBIC C HEW BapUKO3HBIC MH-
OOJIBHBIX C BaPUKO3HBIMH MUIIEBOJHO-KETYIOUHBI-  IIIEBOJHO-KEITYJIOYHBIC KPOBOTECUEHHS OCTAIOTCSI OJI-

MU KpoBoteueHusimMH (fanee — IDKK) oOycnoBnena  HOM W3 BeAyIIUX MPUYHH JICTATBHOCTH Yy TTAITMICHTOB
BBICOKOM paclpOCTPAHEHHOCTBIO LIUPPO3a IEYEHU U C JEKOMIIEHCUPOBAaHHBIM IIUPPO30M MedeHu [3-5].
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Puck pa3BuTHs MepBOro 31130713 BapUKO3-
HOIO  IHILEBOJHO-XKEIYJOYHOIO KpPOBOTEUEHUS
y HNAIUEHTOB C LUPPO30OM IEYEHH U BAPUKO3HBIM
pacIIMpEeHUEM BEH IMILEBOJA COCTABISAET OKOJIO
5-15 % B rox, a puck peunguBa KpOBOTEUEHUS B
TEYEHUE MIEPBOTO rofia MOCie NEPEHECEHHOTO AIH-
3o01a gocturaer 6osnee 50 MPOLIEHTOB MPHU OTCYT-
CTBMM aJ€KBAaTHOM BTOPUYHOM mpoduiakTuku [3;
5-7]. HecMoTps Ha 3HaYMTENbHBIN Tporpecc B 00-
JIACTH DHJIOCKOIIMYECKOTO IeMOCTa3a, UHTEHCHUB-
HOW Tepanuu U (HapMaKOJIOTMYECKOTO JICUCHMS,
OCTpbIE BapHUKO3HbIE KPOBOTEUEHUS IPOAOJIKAIOT
acCOLIMMPOBATHCSI C BBICOKUM PHUCKOM HeOaro-
npusATHOrO ucxona. CoracHoO COBpEMEHHBIM JaH-
HBIM, IIECTUHEACIbHAs JIETAIbHOCTh IPU OCTPOM
BapMKO3HOM KPOBOTEUEHUH COCTABIISET B CPEIHEM
10-20 %, cymiecTBEHHO BO3pacTasi y MalHeHTOB C
JEKOMIIEHCUPOBaHHBIM LIUPPO30M IE€YEHHU, aKTHUB-
HbIM KpPOBOTEYEHHEM M IOJMOPraHHOM HENOCTa-
TOYHOCTHIO [3; 5; 8; 9].

Bapuko3nsie MULIEBOAHO-KEITYI0UHbIE
KPOBOTEUEHHUSI COINPOBOXKIAIOTCA BBIPAKEHHBIMU
reMOJIMHAMHUYECKUMU HApyLIEHUSIMU, Pa3BUTUEM
IIOCTTEMOPPAarnyecKkol aHEeMHUH, KOoaryJlonaruud u
BBICOKMM PHUCKOM II€4EHOYHOH JI€KOMIIEHCALUU
[4; 10]. Haxxe nociie ycrienHoro A0CTUXEHMSI Tep-
BUYHOTO TI'€MOCTa3a COXPAHSAETCA BBICOKMI PHUCK
penuauBa KpOBOTEUEHHS, UYTO OIpeesieT Heoo-
XOIUMOCTh pa3paboTKU PPEKTUBHBIX MPOTrpPaMM
BTOpUYHOH npoduiakTuku [2; 7; 11].

EnuHCTBEHHBIM paJuKalbHBIM METOAOM
JIeYEHUs TEPMUHAJIBHBIX CTAaJUl LUPpO3a Ieue-
HU OCTaeTcs TpaHCIUIaHTauus nedeHu. OJHaKo
OTpaHMYEHHAsA JOCTYIHOCTb TpPaHCIJIAHTALUU
U Ae(ULUUT TOHOPCKUX OPTraHOB CYIIECTBEHHO
OTPaHMYMBAIOT BOBMOXXHOCTH €€ IIUPOKOTO MpHU-
MEHEHHsI, BCIIEJICTBUE Yero OONBIIUHCTBO MallU-
€HTOB HYXJAIOTCA B JUINTEIIbHOM KOHCEpPBAaTHUB-
HOM, DHJIOCKONIMYECKOM M HWHTEPBEHLUHOHHOM
neuyenuu [5; 12].

B nocnennue roasl ocoboe BHUMaHUE yrie-
JSIeTCsL COBEPILEHCTBOBAaHUIO KOMOMHHUPOBAaHHBIX
METOJIOB JIEUEHUS] BAPUKO3HBIX IHIIEBOJHO-XKE-
JYIOYHBIX KPOBOTEUEHUH, BKJIKOUAIOIUX IpU-
MEHEHHUE Ba30aKTHUBHBIX IIPENaparoB, 3HI0CKO-
IIMYECKUX METOJOB TEMOCTa3a, HECEJIEKTUBHBIX
B-anpeno6nokaropoB u TIPS-texnonoruii [3; 5; 8§;
12]. HecMOTpst Ha JOCTUTHYTHIE YCIIEXH, BOIIPOCHI
IIPOrHO3UPOBAHMS peLUABa KPOBOTEUEHMS], OLICH-
KU (haKTOPOB HEOIATONPUATHOTO UCX0/1a M BEIOOpa
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ONTHUMAJBHOM JIe4eOHOM TaKTUKH OCTAIOTCS HEJO-
CTaTOYHO U3YUYEHHBIMHU.

Kpome TOro, B cOBpeMEHHOW JnHTEpaType
OTPAaHUYEHO YMCIIO MCCIIEOBAaHUM, OCBAUIEHHBIX
KOMIUJICKCHOH ~ OLIEHKE KJIMHHUKO-Ia00PaTOPHBIX,
SHAOCKOMMYECKUX U MPOTHOCTHUYECKUX OCOOCH-
HOCTEH MAalMeHTOB C BAPUKO3HBIMU MHIIEBOJHO-
KEITyJOYHBIMU KPOBOTEUEHUSIMU Ha (OHE LIUPPO3a
MIEYEHH, YTO OINPEAEIISIeT AKTYyaJIbHOCTh HACTOSIIIE-
IO UCCIIEIOBAHUSL.

Lenv. TlpoBecTH KIMHUKO-IeMorpaduue-
CKYI0, JJa0OpaTOPHYIO M HIOCKOMUYECKYIO XapaK-
TEPUCTUKY MALMEHTOB C MUIIEBOJHBIMU KPOBOTE-
YEHUSIMH, OOYCIIOBJICHHBIMU LIUPPO30OM TIEUEHH, C
OLIEHKOM MCXOJOB IOCIUTAIN3ALUH.

MarepuaJibl 1 METOAbI

IIpoBeneHo peTpocneKkTuBHOE OOcepBalu-
OHHO€ HCCJIEIOBaHUE, BKJIIOYMBLIEE JaHHbIE 158
NAlMEHTOB C MHUILIEBOAHBIMU KpPOBOTEUEHUSIMH,
00yCTIOBIIEHHBIMU ITUPPO30OM TMEYECHH, TOCITUTAIN-
3UpOBaHHbIX B cTanuoHap B nepuon 2012-2024 rr.
AHau3 NpoBOIMUJICA HA OCHOBAaHUU JaHHBIX MEIU-
LIMHCKON JNoKyMeHTauuu. [lepcoHaibHble JaHHBIE
MAIMeHTOB ObLTU 00E3MMYEHBI O Hadala CTaTh-
CTHYECKOM 00pabOTKH.

B uccnepoBaHue BKIIIOYAIUCh MAllMEHTHI
C YCTAHOBJICHHBIM JIMarHO30M LIMPPO3a MEUYECHU U
HAJUYHEeM KIWHAYECKU W/UIU IHIOCKOMHYECKU
MOATBEPKACHHOIO IMUILIEBOAHOIO BapUKO3HOIO
KpoBoTeueHus. KpurepusiMu BKIIOUEHUS SBIIA-
JUCh: BO3PACT MAIlMEHTOB cTapuie 18 net, Hamu-
Yyye JAUarHo3a Luppo3a NeYeHU, MOATBEPKIACHHOE
MUIIEBOJHOE KPOBOTEUEHHUE, a TAKXKE HaJIU4uue
JMAHHBIX KIMHUYECKOTO, J1abopaTopHOro U SHJO-
ckommueckoro oOcienoBanus. M3 uccrnenoBanus
HCKJIIOYAIUCh MAlMEHThl C KPOBOTEUECHUSIMU HE
BAPUKO3HON ATUOJIOTUH, KEIYyIOYHO-KUIIECYHBI-
MU KPOBOTEUECHHUSIMU UHOM JIOKAJIM3ALIMH, a TAK)Ke
CIIy4au ¢ HEIOCTAaTOUYHBIM 00bEMOM MEIUIIMHCKON
uH(OpMAIK AJ OIIEHKH OCHOBHOTO MCXOJa IO-
CIIUTATU3AIUY.

B xonme uccrnenoBaHusi OLIEHMBAIMCH KIIU-
HUKO-AeMorpaduyeckue, 1adopaTopHbIE U JHIO-
ckoruyeckue mokazarenu. K memorpaduyeckum
XapaKTEepPUCTUKAM OTHOCHJIMChH BO3PACT, IOJ U TOJ
rocrutanu3anuu. KinuHudeckuit ONOK BKIIOYAI
JUIMTEIIBHOCTh LUPpO3a MEYEHH, UIMTEIbHOCTD
KPOBOTEUYEHUS, ITUOJIOTHUIO LIUPPO3a, KIACC TSKE-
ctu no Yaitna-IIsro, nokaszarenr MELD, cTreneHn
KpOBOIIOTEPH, HAIMYME AKTUBHOTO KPOBOTEUCHUS
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npu nocrymienuu, Hannuue JABC-cunapoma u uc-
XOJI TOCTINTAIU3ALINY.

CreneHp KpOBOMOTEPH OMNpEAENsIach Ha
OCHOBAHMHU 3alMCed B MEIULIMHCKOM JIOKYMEHTa-
LIUH C YYETOM KJIIMHUYECKON OIICHKH JIeUalllero Bpa-
4a, TeMOAMHAMHUYECKOTO COCTOSIHUS MallUeHTa, BbI-
PaKEHHOCTH aHEMHHU U JTAHHBIX O HEOOXOAMMOCTH
TpaHnchy3noHHOH Tepanuu. KpoBomoreps kimaccu-
¢dunmpoBanach Kak Jerkas, CpeHssl WK TsoKesast B
COOTBETCTBHUHM C KaTeTOpHel, yKa3aHHON B UCTOPUH
60J1e3HU. AKTUBHOE KPOBOTEUEHHUE MPH MOCTYILIE-
HUM OIPEIESIOCh M0 HATUYUIO KIMHUYECKUX u/
WM HJOCKONMYECKUX MPU3HAKOB IPOJOJIKAIOIIE-
rocsi kpoBoreueHus. JIBC-cunapom yuuTthIBasICs
[IPU HAJIMYMK COOTBETCTBYIOIIETO JMArHo3a B Me-
JTUIMHCKON TOKYMEHTALIUH.

JlaGoparopHble MoKa3aTeau BKIOYAIN ypo-
BEHb I'e€MOIVIOOMHA, 3PUTPOLIUTOB U JIEHKOIUTOB
IIPU MOCTYIUICHHUH, a TaKKe MOCIeIHEee T0CTYITHOE
nabopaTopHOe 3HaYECHUE 3a MEPUOJ TOCIHUTAIN3a-
UK. Y TNalMeHTOB C JIETAIbHBIM UCXOJIOM JaHHBIN
M0Ka3aresib MHTEPIPETHPOBAJICS KaK IOCIIEAHee
3aperuCTPUPOBAHHOE 3HAUEHHE J10 3aBEPILICHUS T0-
cnuTagu3alyy. JlONOIHUTENBHO PACCUUTHIBAIACH
JIMHAMUKa JJaOOpaTOPHBIX MOKa3aTeNel 3a mepuos
rocuuTanu3anuu: A reMmorioOuHa, A SpUTPOLIUTOB
U A 1eMKOLIUTOB.

DOHIOCKOIIMYECKas XapaKTepUCTHUKA BKIIIO-
yasa JIOKaJU3alMI0 BAPUKO3HO PACIIMPEHHBIX BEH
MUILEBOJA, UX (hopMy, AUAMETP, LIBET, a TAKIKE TUII
UCIOJIB30BAaHHOTO  3HAO0CKOIIMYECKOro  000pya0-
BaHUs. OCHOBHBIM MCXOJIOM HCCIEIOBaHUs ObLIa
roCHHTaIbHAs JE€TaIbHOCTh. B coOOTBETCTBUM C HC-
XOJIOM TOCHUTAIU3ALMH MTalMeHThl ObUIN pa3ene-
HBl Ha JIBE TPYMIbI: C JIETAJIbHBIM HUCXOOM U 0e3
JIETAIbHOTO MCXO/A.

Craructuueckass o0paboTKa JaHHBIX IPO-
BOJWJIACh C MCIIOJIb30BAHUEM S3bIKa CTATHCTUYE-
CKoro nporpammupoBanus R Bepcuu 4.5.2 B cpene
Rstudio (Posit Software, Boston, MA, CIIIA). Jlns
uMIopTa, o0pabOTKM, CTAaTUCTUYECKOTO aHaIM3a,
¢dopmupoBaHus TAOMUI] U BU3YyaJU3alMU JAHHBIX
npUMeHsUIUCh nakeTbl CtarucTuyeckas oopaboTka
JIAHHBIX TPOBOAMIACH C MCIIOJIb30BAHUEM SI3bIKA
CTaTUCTUYECKOTO HporpaMMupoBaHus R Bepcum
4.5.2 (R Foundation for Statistical Computing,
Vienna, Austria) B cpene RStudio/Posit Bepcuu
2026.1.1.403 (Posit Software, PBC, Boston, MA,
USA). [Ina ummnopra, oOpaboTKH ¥ aHanu3a JaH-
HBIX, (hOpMUPOBAHUS TAOIUI U BU3yaTU3ALMH Pe-

3yJBTAaTOB MCIOJIB30BaIUCh MakeTshl readxl, dplyr,
tidyr, janitor, stringr, purrr, ggplot2, gtsummary,
writexl, flextable, officer u logistf. lns BbImomnHe-
HUSL OJHO(AKTOPHOM JIOTUCTUYECKOH perpeccuu
®dupta npumensics naker logistf.

HopmanbsHOCTE pacnpeneneHus Kojnde-
CTBEHHBIX IIOKa3aTejlell OLICHMBAJIACh C MCIIOJb-
3oBanueM kpurepus Illanupo-Yuika. Ilpu HOp-
MaJIbHOM paclpeie]eHUN KOJIMYECTBEHHBIE JaH-
HBbIE NPEACTABIEHBbl B BUJIE CPEAHErO 3HAYEHUS U
cTaHaapTHoro orkiaoHeHus — M + SD. Ilpu pac-
IIPEJEIEHUN, OTVINYHOM OT HOPMAJIbHOTO, JaHHbIE
IIPEJCTABJICHBl B BUJIE€ MEIUaHbl U MEKKBAPTHIIb-
Horo unrepsana — Me [Q1; Q3]. KareropuanbHusie
IepEeMEHHbIE MPEACTaBICHbI B BUJIE a0COIIOTHBIX
3HAUYEHUI U OTHOCUTENIBHBIX 4acToT — n ( %).

JUid cpaBHEHUS KOJMYECTBEHHBIX IOKa3a-
Teled MeXAy IpyNIaMy NAlUEHTOB C JIETaIbHBIM
UCXO/IOM U 0€3 JIETAIbHOIO UCX0/1a MCIIOIb30BaAIN
t-kputepuii CThIOIEHTA IPYU BBIIIOJIHEHUH YCIIOBUN
napaMeTpuieckoro asanusa. IIpu orcyrcrun Hop-
MaJIbHOT'O pacrpeneiacHus npumensu U-kputepuii
Manna-YutHu. [lns cpaBHEHUs KaTeropuajbHbIX
IIPU3HAKOB KCIIOJIb30BAIM TOUHBIN Kpurepuil Ou-
mepa Juist Tabmui 2x2. J{ns tabmuiy pazmepom 60-
nee 2x2 npuMmensanu LR y*-kpurepnii; npu mMajbix
OKUJAEMBIX 4aCTOTAX PE3yIbTaThl HHTEPIPETUPO-
BaJIMCh KaK pPa3BEIOYHBIN aHAJIM3.

JIOTIOTHUTENBHO ISl OLEHKU (haKTOPOB,
aCCOLMMPOBAHHBIX C TOCIHUTAJIBHON JIETAJIBHO-
CTbIO, ObUI IPOBEACH OJHO(PAKTOPHBINA JOTHCTU-
YECKUU pEerpecCUOHHBIN aHaIN3. B ¢BsA3U ¢ MaJibIM
YKCJIOM JIETAJIbHBIX UCXOA0B MCII0JIb30BAIACh JIO-
ructuueckas perpeccust @upra (Firth logistic re-
gression), MO3BOJISIONIAsT YMEHBUIUTh CMEIEHUE
OLICHOK MPHU PEAKUX COOBITUAX U MAJIOM YHCIIE UC-
X0[0B. B kayecTBe 3aBUCHUMON IIEPEMEHHOM pac-
CMaTpHUBAJICS TOCHUTAJIBHBIN JIETAJIBHBIA HCXOM.
B ananu3 BxIIOYANNMCh KIMHUYECKU 3HAUMMBblE
MoKa3aTeau: Bo3pact, nod, kiacc Yanna-Ilsto C,
nokaszarens MELD (Model for End-Stage Liver
Disease), MELD >19, Tspkenasi cTeneHb KpOBO-
IIOTEpU, AKTUBHOE KPOBOTEUEHUE IIPU MOCTYILIE-
Huy, JIBC-cunapoM, ypoBeHb reMOrioOuHa Mpu
nocryrmienuu <70 r/n, TuameTp BapUKO3HBIX BEH
>10 MM ¥ CHHIOIIHBIN LIBET BApUKO3HBIX BeH. Pe-
3yJIBTAThI [IPEACTABIICHBI B BUJI€ OTHOLIEHUS 1IaH-
coB — OR, 95 % noBepuTelbHOrO MHTEpBAJa U
p-3HaueHMs. YUUTHIBas OrpaHUYEHHOE YHUCIIO JIe-
TaJIbHBIX MCXOZO0B, PE3YJbTaThl JIOTUCTHYECKOTO
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aHaJIM3a MHTEPIPETUPOBAIUCH KAK Pa3BEIOUHbIN
ananu3 (exploratory analysis).

Paznuuust cUMTAINCh CTAaTUCTUYECKU 3HA-
YUMBIMH TIpU ypoBHE 3HauuMmocTH p < 0,05. s
rpauuecKoro MpeACTABICHUS Pe3yJbTaToB HC-
M0JIb30BAJIMCh CTONOYAThIE JUArpaMMbl, JIUHEH-
Hble rpaduKu AUHAMUKHU U rpaduk "dopecT-miot"
(forest plot) 11 0AHODAKTOPHOTO JTOTUCTHUECKOTO
aHanu3a. Busyanusauus JaHHBIX BBINOJIHAIACE C
UCIOJIb30BaHUEM NakeTa ggplot2.

HccnenoBanue ObLTO MPOBEACHO C COOIIO-
JICHHEM MPUHUUIOB XEJIbCUHKCKOW JIeKIaparii.
IIpoTokon uccnenoBanus ObUT PACCMOTPEH U OJ0-
OpeH JIOKaJIbHBIM 3THYEeCKMM KomuTeToM HYO
«Kazaxcrancko-Poccuiickuii MEIMLIMHCKUNA YHH-
BEpCUTET», HOMEp TpoTokona: Ne36/244 ot «18»
Mapra 2026 . B cBA3M C pEeTPOCHEKTHBHBIM Xa-
PaKTepoOM HCCIIEIOBaHUS M MCIIOJIb30BaHUEM 00e-
3MYEHHBIX JIaHHBIX HEOOXOJMMOCTh MOJTY4EHUs
WH/IMBUYaIbHOTO WH(GOPMHUPOBAHHOTO COIVIACUS
He TpeboBaslach peIIEHUEM ITHUECKOTO KOMUTETA.

Pesyabrarsl

[Iepen mpoBeneHrEM CTaTUCTUYECKOTO aHA-
au3a Obula BBHITIONIHEHA NMPOBEPKAa HOPMAIbHOCTHU
pacrpeneseHuss KOJIMYECTBEHHBIX I0Ka3aTese C
ucrnonb3oBanueM kpurepus llanupo-Yunka. Pe-
3yJBTaTHI MPEICTaBIeHbI B TabmuIe 1.

[To nanHBIM aHANIM3a, HOPMAJIBHOE pacIpe-
JIeJICHUEe HMMEJIM BO3PacT IMAlMEHTOB, I10KA3aTellb
MELD, nuamerp BapHUKO3HO pPaCUIMPEHHBIX BEH
NUILIEBOJla U JAMHAMHUKa remMornoouHa. B cBs3u ¢
OTUM JaHHBIE IOKA3aTeIU IPEICTABICHbI B BUJEC
CPEIHEr0 3HAYEHUsI U CTAaHAAPTHOIO OTKJIOHEHUs
— M=+SD. OcrasibHble KOJIMYECTBEHHBIE ITOKa3aTe-
JIM, BKJIFOYAs JJINTENBHOCTh IUPPO3a NIEUEHH, JITH-
TEJIbHOCTh KPOBOTEUEHHS, TIOKA3aTENN TeMOII00H-
Ha, YPUTPOLIUTOB U JIEHKOLIUTOB ITPU NOCTYIUIEHUH,
a TaKkKe TOCJIEeTHHE JIOCTYIHBIE J1abopaTopHbIE
3HAYEHUs 3a [IEPUOJ FOCIUTAIN3ALUN, UMEIIU pac-
IpeseseHue, OTIIMYHOE 0T HopMaibHOro. [ToaTomy
OHM TIPE/CTABIEHBI B BUJE MEINAHBl U MEXKKBap-
TUIbHOTO MHTEpBasa — Me [Q1; Q3].

Ta6auna 1. [TpoBepka HOpMaTbHOCTH KOJIMUECTBEHHBIX MoKa3aresnei no kputeputo Llanupo- Yunka

IMoka3aresnb KosnuvecTBo Hlanupo— | Pacnpenenenue | IlpencraBienue
NMalMueHToB, N Yuika p
Bo3spacr, net 158 0,414 HopmanbsHoe Cpenuee + SD
JnmurenpsHOCTH IUPpO3a 73 0,006 Henopmanbnoe |Menuana [Q1; Q3]
MIEYECHH, MEC.
JnuTeNnbHOCTh KPOBOTEUEHHUS, 158 <0,001 Henopmanbaoe |Menuana [Q1; Q3]
yac
MELD, 6ann 101 0,131 HopmanbsHoe Cpenuee + SD
JlnameTp BapuKO3HBIX BEH, MM 158 1,000 Hopmanbaoe Cpennee £ SD
I'emornoOun npu 150 0,029 Henopmanbnoe |Menuana [Q1; Q3]
MTOCTYIUICHHH, T/J1
OpUTPOLUTHI IPU 154 0,013 Henopmansaoe |Mennana [Q1; Q3]
nocTyiuieHuu, 10'%/n
JlelikouuThI Npu 154 <0,001 Henopmanbnoe |Menuana [Q1; Q3]
nocrtymienuu, 10°/n
I'emorioOuH, ocieaHee 149 <0,001 Henopmanbaoe |Menuana [Q1; Q3]
JTOCTYITHOE 3HAYEHUE, T/11
DPUTPOIUTHI, TOCIEIHEE 148 0,003 Henopmanbaoe |Menuana [Q1; Q3]
JIOCTYIHOE 3HaueHue, 102/
JlekouThl, ocneaHee 150 <0,001 Henopmanbnoe |Menuana [Q1; Q3]
JIOCTYMHOE 3HaueHue, 10°/n
A remorioouHa, /11 145 0,164 HopmanbsHoe Cpennee £ SD
A sputpornutos, 10'%/n 147 0,014 Henopmanibaoe |Menuana [Q1; Q3]
A neiikortutos, 10°/1 149 <0,001 Henopmanbaoe |Menuana [Q1; Q3]

Hcmounuk: cocmasneno asmopamu
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HecMoTpss Ha OTCYyTCTBHE CTAaTUCTHYECKHU
3HAYUMOI0 OTKJIOHEHHUs pacnpeznenenus MELD or
HOpPMAJBHOTO B O0IIEl BBIOOpPKE, MPHU CPAaBHEHUU
MalMEHTOB B 3aBUCHUMOCTH OT JICTAJILHOTO HCXOJa
MoKa3aTellb ObLT MPEICTABICH B BUAEC MEIUAHBI U
MEKKBAPTUIIBHOTO MHTEPBAJIA, a I MEXIPYIIIO-
BOro aHanu3a ucnonbs3oBaH U-kpurepuit ManHa-
YUTHU B CBA3U C MaJOM YHUCIECHHOCTBIO TPYIIIbI
JIETAJILHOTO UCXOJa.

Knunuko-gemorpaduyeckas  xapakTepu-
CTHKa TAIlMeHTOB MpeAcTaBieHa B Tadnuie 2. B
HCCIIEIOBAHME OBbLIM BKJIFOUCHBI 158 malueHToB C
MUIICBOAHBIM KPOBOTEYCHHEM, OOYCIOBICHHBIM
uuppo3oM nedeHu. CpeaHuil BO3pacT MallMeHTOB
coctaBuia 56,3+13,1 roxa.

B ctpykType o6cienoBaHHBIX Mpeobdiiana-
U MY>K9uHBI — 94 manuenta (59,5 %). Kenuun
ob110 64 (40,5 %). [Ipu ananu3ze BO3pacTHOTO CO-
CTaBa YCTaHOBJIEHO, YTO HauOOJbIIash A0S Ma-
LHUEHTOB MPUXOAWIACh HAa BO3PACTHYIO TPYIIILY
60-69 netr — 41 nauuent (25,9 %). Takxe 3Ha4u-
TEIbHYI0 YacTh COCTAaBWIM manueHTsl 50-59 mer
— 38 yenosek (24,1 %) u 40-49 net — 37 yenosek
(23,4 %).

[Manmentsl mmmamme 40 JeT cOCTaBWIH
10,1 %, a nuua 70 net u crapue — 16,5 %. Ilo-
JTy4YeHHbIC JJAaHHBIE TTOKA3bIBAIOT, UTO MUIIEBOHBIC
KpOBOTEUEHUSI NPU LUPPO3€ MEUECHU Yallle BCTpe-
YaJIiCh Y NAlMEHTOB CPEIHEr0 W MOXKUIOTO BO3-
pacTa, IpeUMYILECTBEHHO CPEAN MY UUH.

Tab6auna 2. Knuauko-neMmorpadudeckas XapakTepUCTUKA TAIMCHTOB C MHINEBOIHBIM KPOBOTCUCHHEM

IIpYU LUPPO3€ NEUEHU

Iloka3aresb 3HaveHue Kosin4yecTBO MalnueHToB, n
Bo3zpacr, get 56,3 +£13,1 158
My KYUHBI 94 (59,5 %) 94
JKeHnHbI 64 (40,5 %) 64
Bo3spactras rpynna <40 get 16 (10,1 %) 16
Bo3spactaas rpynna 40-49 ner 37 (23,4 %) 37
Bo3spactnas rpynna 50-59 ner 38 (24,1 %) 38
Bo3spactras rpynma 60-69 ner 41 (25,9 %) 41
Bo3spactnas rpynna 70+ aet 26 (16,5 %) 26

Hcemounuk: cocmasneno asmopamu

Knunudeckass xapakTepuCTHKa LHUPpPO3a
MIEYECHU M KPOBOTEUEHHUS MpPECTaBIeHa B Talnuiie
3. Meanana AMUTENBHOCTH LUPPO3a MEYEHH CO-
crasuia 36,0 [12,0; 70,0] mecsaua, 94To yKa3blBaeT
Ha TPEUMYIIECTBEHHO XPOHUYECKOE TEUYEHHE OC-
HOBHOro 3a0ojieBaHusA. MenwaHa JIJIATEIBHOCTH
KpoBoTeueHus cocraBuna 24,0 [4,0; 48,0] yaca.
Menuana nokaszarenss MELD cocraBuna 9,0 [5,0;
14,0] 6amna.

B crpykrype sTHONOrMYecKuX (hakTopoB
Mppo3a Me4YeHu TMpeodranana BUPYCHAs ITHO-
Jorusi, KOTopasi Oblja BBIsSBICHA y 77 MAlMEHTOB
(48,7 %). AnKOTONIb-aCCOIIMUPOBAHHASI STUOJIOTHUS
ormeuanack y 16 manuentos (10,1 %), ayrouMmyH-
Has —y 5 manueHToB (3,2 %). Y 60 nanueHToB, 4To
coctaBmiio 38,0 %, aTnosorus Luppo3a Ne4YeHU He
OblIa yTOYHEHA.

[To xnaccudukamuu Yaiina-Ilero 601b-
IIMHCTBO MAallMEHTOB OTHOCHIIUCH K Kiaccy B — 64
yenoseka (41,0 %). Kiacc C Obln ycTaHOBIIEH Y
51 mauwmenta (32,7 %), knacc A — y 41 nmanuenta

(26,3 %). Takum oOpa3om, OONBITMHCTBO MAIMEH-
TOB oTHOCHIHCH K KiaccaM Child—Pugh B u C, uto
CBUJICTENLCTBYET O MpeobdralaHuu CyOKOMIIEHCH-
POBAHHOTO U AEKOMIICHCUPOBAHHOTO TEUCHHUSI LIUP-
po3a MeYeHH B UCCIIETyeMOH TpyIIIe.

[Tpu o11eHKe CTEeTeHN KPOBOIIOTEPH YCTAHOB-
JICHO, UTO TsDKEINasi KpOBOMOTEPS PErHCTPUPOBATACH
y 119 natmenros (75,3 %). CpeaHsisi cTeneHb KPOBO-
notepu orMeuanach y 32 nauuenrtos (20,3 %), ner-
Kasi — TOJIbKO y 7 ManueHToB (4,4 %). AKTMBHOE KpO-
BOTEUEHHE MPHU MOCTYIJICHUU OBLIO BBISBIECHO Y 98
MaUeHToB, 4yTo coctaBwio 62,0 %. IABC-cunapom
peructpupoBaics y 34 narueHtos (21,5 %).

DHIOCKONMUYECKas: XapaKTepUCTUKA Bapu-
KO3HO PacCIIMPEHHBIX BEH MUIIEBO/IA MPEACTaBICHA
B Tabnuue 4. CpeqHuil 1uaMeTp BapUKO3HBIX BEH
cocraBun 7,3+2,7 MM.

Haubonee uacTtoii mokanu3anuei BapuKo3-
HO PACIIMPEHHBIX BEH ObUIa HWXKHSIS TPETh IH-
mieBoaa — 101 cayyaii (63,9 %). YV 48 nmanueHTOB,
yTo coctaBuio 30,4 %, BapuKO3HbIE BEHBI JIOKAJIH-
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Tabauna 3. KiimHnyeckas XxapakTepUCTUKA HUPPO3a IEYEHN U KPOBOTEUEHHUS

IMoka3aresn 3HaueHue KoJsinuecTBoO ciaydaeB, n

JmuTenbHOCTh IUPpPO3a NEYEHHU, MEC. 36,0 [12,0; 70,0] 73
JIMUTeTbHOCTh KPOBOTEUECHUSI, Yac 24,0 [4,0; 48,0] 158
MELD, 6amn 9,0 [5,0; 14,0] 101

BupycHas sTnonorus nupposa 77 (48,7 %) 77
AJIKOT0JIb-aCCOLMUPOBAHHAS 3THOJIOTUs 16 (10,1 %) 16

AyTOMMMYHHasl 3THOJIOTHSI 503,2%) 5
DTHUOJIOTHUSI HE YTOUHEHA 60 (38,0 %) 60
Yaiina-ITer0 A 41 (26,3 %) 41

Yaiina-ITer0 B 64 (41,0 %) 64

Yaiina-ITero C 51 (32,7 %) 51

Jlerkasi creneHb KpOBONIOTEPH 7 (4,4 %) 7
Cpennsisi cTenneHb KpOBONIOTEPHU 32 (20,3 %) 32
Tspxenas cTeneHb KpOBOIIOTEPU 119 (75,3 %) 119
AKTHBHOE KPOBOTEUEHHE MPU MOCTYIJIEHUU — HET 60 (38,0 %) 60
AKTHBHOE KPOBOTE€UEHHE MPHU MOCTYIUICHUH — 1a 98 (62,0 %) 98
JABC-cunapom — Het 124 (78,5 %) 124
JABC-cunapom — na 34 (21,5 %) 34

Hcmounuk: cocmasneno asmopamu

30BaJIMCh B CPEIHEW M HMXKHEH TPETH MHUILEBOJA.
Jlokanu3anusi TOJIIBKO B CPEIHEW TPETH MHIIEBOIA
BcTpeuanach penko — 3 ciy4das (1,9 %), a B Bepx-
Hel Tpet — 6 citydaes (3,8 %).

[To ¢dopme BapuKO3HBIX BEH Ipeodiana-
na m3BUTas (opma, BeIsBICHHAs y 131 mamuenrta
(82,9 %). CtBomoBas opma ormeuanacey y 27 ma-
uuentoB (17,1 %). Ilo nuameTpy BeH 4aiille BCETO
BCTpEUaINCh BapUKO3HbIE BEHbI auamerpom 5-10
MM — 111 ciyqaes (70,3 %). luameTrp menee 5 Mmm
OBLT 3aperucTpupoBan y 26 manuentos (16,5 %), a
oonee 10 mm — y 21 manmenta (13,3 %).

[To nBeTOBO# XapakTepucTUke mpeodiana-
JIM CUHIOUIHBIE BapUKO3HbIE BeHbI — 102 ciydas
(64,6 %). KpacHble BeHbl ObUIM BBISBIEHBI y 56
nanueHtoB (35,4 %). DHaockomuyecKoe uccle-
JIOBaHWE YaIlle BBIMOJIHIOCH C HMCIIOJIb30BAaHHEM
anmapara Olympus CV-170 (Olympus Corporation,
Slnonus) — 133 cimyyas (84,2 %), Toraa kKak 3HJ0-
ckon Pentax i-scan (PENTAX Medical, Snonwns)
npuMeHsin y 25 nanueHTos (15,8 %).

JlaGopaTopHbie MoKa3arenu NalueHToB Mpu
MOCTYIUICHHH W TIOCJIEAHNUE TOCTYIHBIC 3HAYCHUS
32 TEpPHOI TOCIUTAIN3AUN TPEACTABICHBl B
tabnuue 5. Ilpu moctymieHun MeauaHa ypOBHS
remoriioonHa cocrtaBuiaa 77,0 [59,0; 96,0] r/m,
9TO  OTpakaeT  BBIPAKCHHYID  aHEMHU3AIUIO
MAIMEeHTOB Ha ()OHE MUIIEBOTHOTO KPOBOTCUCHHSI.
Menuana ypoBHSI SpUTPOLUTOB MPH MOCTYIIIICHUN
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cocraBwia 2,7 [2,3; 3,5]x10'?/1, a MequaHa ypoBHS
nerikoruToB — 7,8 [5,6; 12,1]x10%/1.

Kmnocnemnemy 10CTymHOMY JIA0OPATOPHOMY
U3MEPEHUI0 MeTaHa reMorioonHa cocrasmia 89,0
[83,0; 95,0] /i, mequana 3putporuToB — 3,1 [2,8;
3,4]1x10'%/n, a meamana neiikouuroB — 4,1 [2,7;
6,2]x10%/m.

Cpenusis JTUHAMUKA reMorIo0nHa
cocraBmwia 10,7+£26,8 1/n. Meamana upupocra
spurporutoB coctaBwia 0,4 [-0,2; 0,9]x10'%/m,
TOT/Ia KaK MeIuaHa N3MEHEHHS JISHKOIIUTOB UMeIIa
oTpunareapHoe 3HaueHue: -3,2 [-5,3; -1,3]x10%m.
[TorydeHHbIE aHHBIC YKA3bIBAIOT HA YACTUYHYIO
crabmwin3anuio  JabOpaTOpHBIX  IOKa3aTesen
K TIOCIEAHEMY JIOCTYITHOMY JIaOOpaTopHOMY
U3MEPCHHIO, MPEXKE BCETO 3a CUET IOBBIMICHUS
YPOBHS T€MOTJIOOMHA U SPUTPOIIUTOB.

CrtpykTypa MCXOAOB TOCIHUTATM3AIUH I1a-
[IUCHTOB C THINEBOJHBIMH KPOBOTCUCHUSMHU, 00-
YCIIOBJICHHBIMH ITUPPO30M TICUEHH, MPEICTaBICHA
Ha pucyHke |. BOIBIIMHCTBO MaIMEeHTOB ObUIH
BBITIMCAHBI U3 cTanuoHapa — 147 yenoBek, 4To co-
craBmiio 93,0 %. CaMOBONBHBIN yX01 OBLT 3aperu-
ctpupoBaH y 3 nauueHToB (1,9 %). Jletanbublii uc-
X0/ OTMEYEH y 8 MaIeHToB, 4To cocTaBuio 5,1 %
OT 00I1Ier0 YKnciia HaOJIoneHUH.

Takum o0Opa3oM, rocrmuTagbHAs JIETATb-
HOCTh CPEJH MAlMEHTOB C MUIICBOAHBIM KPOBOTE-
YeHHEM IpU LUPpo3e reueHu coctasuna 5,1 %.
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Taﬁ.lmua 4. 9HI[OCKOHI/ILICCK8.${ XapaKTCPpUCTUKA BAPUKO3HO PACHIMPCHHBIX BCH IMUILCBOAA

IToka3zareJib 3Hauenue n
JlnameTp BapuKO3HBIX BEH, MM 73+2)7 158
Jlokanuzanusi: HUKHsSI TPETh MUIIEBOAA 101 (63,9 %) 101
Jlokanuzanusi: cpefHsisi U HUKHsISL TPETh MUIIEBOA 48 (30,4 %) 48
Jlokanuzanus: cpeaHsisi TpeTh MUIIEBOA 3 (1,9 %) 3
Jlokasnu3anusi: BEpXHsis TPETh NUIIEBOJA 6 (3.8 %) 6
dopMa BeH: U3BUTAS 131 (82,9 %) 131
dopma BEH: CTBOJIOBAsI 27 (17,1 %) 27
Juametp BeH <5 MM 26 (16,5 %) 26
Hunametp BeH 5-10 mm 111 (70,3 %) 111
Huamerp Ben >10 mm 21 (13,3 %) 21
LIBeT BeH: CHHIOIIHbIE 102 (64,6 %) 102
[IBeT BeH: KpacHbIe 56 (35,4 %) 56
Oupockon Olympus CV-170 133 (84,2 %) 133
DHpockon Pentax i-scan 25 (15,8 %) 25

Hcmounuk: cocmasneno asmopamu

Ta6auna 5. JlaboparopHbie moka3zaTesid IPH MOCTYIUICHAH U TIOCIICAHHIE JOCTYITHBIC TTOKAa3aTelu 3a Te-

pUuoa roCruTaIn3anunu

Iloka3zarenanb 3HaueHue n
I'eMOrIOOWH MpY NOCTYIUICHUH, T/JT 77,0 [59,0; 96,0] 150
DPUTPOLMTHI TP MOCTYIICHUH, 10'%/11 2,712,3; 3,5] 154
JletfikonuThl IpH MOCTYIICHUH, 10°/11 7,8 [5,6; 12,1] 154
I'emonIoOuH, nociieiHee JOCTYITHOE 3HAYCHHUE, I'/JT 89,0 [83,0; 95,0] 149
DPUTPOIHTHI , TOCJIEIHEE JOCTYITHOE 3HadeHue, 10"/ 3,1[2,8; 3,4] 148
JlefikouTHI , MOCHIEIHEE JOCTYITHOE 3HaYeHue, 10%/1 4,1[2,7;6,2] 150
A remoriioOuHa, r/a 10,7 £ 26,8 145
A sputporutos, 10"/ 0,4 [-0,2; 0,9] 147
A nevikonuTos, 10%/1 -3,2 [-5,3; -1,3] 149

Hcmounuk: cocmasneno asmopamu

150 147 (93%)

Yueno nauneHTos
S
8

o
S

0

Bobinucan

8 (5.1%)

3 (1.9%)

CaMoBOnbHbI yXoa Ymep

Wcxop rocnutanusaumm

Pucynok 1. CtpykTypa UCXOA0B rOCIUTAIN3ALUHU TALIUEHTOB C MUIIEBOJHBIMU KPOBOTEUEHUSIMH,
00yCIJIOBIIEHHBIMHU IIUPPO30M TICUCHH.
Hcemounuk: cocmasneno asmopamu

JlunaMuKka 4Ymclia Clly4aeB IHIIEBOJAHBIX KpPOBO-
TeYeHUM, OOYCIOBJICHHBIX ITUPPO3OM IICUYCHH, B
2012-2024 rr. mpencraBiieHa Ha pucyHke 2. B mep-
BBI€ TOJ[bI HAOIOCHHS KOJIMYECTBO CIydaeB OBLIO

OTHOCUTENIbHO HU3KUM: B 2012 rony ObL1 3aperu-
ctpupoBaH 1 ciyuait, B 2015 rogy — 2 ciyyas, B
2016 roxy — 1 ciyuaii. B 2017-2019 rr. exxeroano
PErUCTPUPOBAIIOCH 110 7 CIIy4yaeB.
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HawuGonpliee yncino rocnuraim3anuii oTMe-
yanock B 2020-2022 rr. B 2020 roxy ObLi0 3aperu-
cTpupoBaHo 25 ciy4daes, B 2021 roxy — 48 ciydaes,

50

w
S

Yucno cnyyaes
N
o

B 2022 rony — 43 cnyuas. [locne storo Habmona-
JIOCh CHIKEHME yKciia ciiydaes: B 2023 roay 3ape-
THUCTpUPOBaHO 6 ciydaes, B 2024 rogy — 11 ciyyaes.

48
43
40
25
11
10
7 7 7 6
0 —_— - —

2012 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

o

Pucynok 2. JlunamMuka ymciia ciry4aeB MUIEBOJHBIX KPOBOTEUEHUI, 00YCIOBIEHHBIX IIUPPO30OM IIEUEHH,
B 2012-2024 rr.
Hcmounuk: cocmaeneno asmopamu

CpaBHUTENBHBIN aHAIN3 KOJIMYECTBEHHBIX
[IOKa3aTelsiell B 3aBUCUMOCTHU OT JIETAJIBHOI'O UCXO-
Ia mpejacTasieH B Tabnuue 6. [To Bo3pacty cratu-
CTHUYECKHU 3HAYMMBIX PA3IMUUi MEXIY TpylIaMu
BBISIBIICHO HE ObUIO: CPeJHUI BO3pPACT MALMEHTOB
0e3 JeTalbHOro Kcxojaa cocraBuia 56,5+12,8 roxa,
cpeau ymepmux — 53,1+17,8 roga, p = 0,478.

Taxxe He ObUIO BBISBICHO CTAaTUCTUYECKH
3HAYMMBIX Pa3IMUUi MO JJIUTEIBHOCTH LUPpPO3a
[IEYEHH, JJINTEIBHOCTU KPOBOTEUEHHUs, ITOKa3aTe-
mo MELD, ypoBHIO reMornioduHa, 3pUTpPOLIUTOB
U JEUKOUUTOB mpu nocrymieHuu. Cienyer oTMme-
TUTb, YTO MOCIEIHUE AOCTYIHbIC Ja0opaTopHbIE
MOKa3aTesid  OTPaXaroT KIMHUKO-JIa0OpaTopHOe
COCTOSIHME INallUEHTa Ha 3aBEpLIAIOIIEM dTaIle ro-
CHOUTAJIN3ALMKA WU TEpes JIETAIbHBIM HCXOIOM,
[I03TOMY OHH HE JOJDKHBI MHTEPIPETUPOBATHCS
KaK MCXOJHbIE HE3aBUCUMBIE MPEAUKTOPHI JIETANIb-
HOCTH. JTH IOKa3aTeld MOTYT PacCMaTpHUBAThHCS
KaK MapKepbl HEeJOCTaTOYHOM CTaOMIIM3aluu CO-
CTOSIHUS NALIUEHTA.

B TO xe BpeMsl CTaTMCTUYECKHU 3HAUYMMBIE
pa3nuyust ObUIM BBISBIICHBI 110 TOCJIEAHUM JIOCTYII-
HBIM J1a00paTOPHBIM 3HAYEHUSIM 32 MEPUO]] TOCIIH-
Taau3auuu. Y MAalUEHTOB C JIETAJbHBIM HCXOIOM
YPOBEHb IeMOIVIO0MHA OBbLJI 3HAYUTENIBHO HMKE U
coctraBui 69,5 [50,0; 80,8] r/nm mo cpaBHEHUIO C
90,0 [84,0; 96,0] r/n y nmarrieHToB 0e3 JIeTaIbHOTO
ucxona, p = 0,004. AnanornuHas KapTHHa OTMEYa-
J1ach 110 YPOBHIO 3puTpouuTos: 2,2 [1,7;2,6]x10'%/n
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cpeau ymepuux mnpotus 3,1 [2,9; 3,4]x10'/n cpe-
JIY MalMeHToB 0e3 neTanbHoro ucxona, p < 0,001.

Kpowme toro, y naniueHToB ¢ aeTanbHbIM UC-
XOJIOM YPOBEHb JIeHKOUUTOB ObLI BbIIIE: 9,6 [6,4;
11,8]x10%n npotus 4,0 [2,7; 5,8]x10°n y mauu-
eHToB 0Oe3 seranpHOrO Hcxoaa, p = 0,034. Taxxke
3HAQUMMBbIE Pa3JIMYUsl BBISIBICHBI O JUHAMHUKE Ie-
MOTJIOOMHA U SPUTPOIUTOB. Y MallMeHTOB 0e3 Jie-
TaJbHOTO UCXOJa HAOIIONAI0Ch YBEIMUEHUE TeMO-
00MHA, TOT/Ia KaK y YMEpILIUX MalueHTOB OTMe-
yanach oTpunarenabHas nuHamuka: 15,0 [-4,0; 31,0]
r/nopotus -16,0 [-32,0; -4,5] /1, p = 0,004. [To au-
HaMUKE 3PUTPOLIMTOB TAKKE BBISIBICHO CTaTHCTH-
yecku 3Haummoe pasznuyue: 0,5 [-0,2; 1,0]x10'%/n
npotus -0,6 [-1,3; -0,1]x10'*/11, p = 0,004.

CpaBHUTENIBHBIN aHAIM3 KATEropuaIbHbIX
MOKa3aTejICh B 3aBUCHUMOCTH OT JICTAJIbHOIO MCXOaa
npezcTaieH B Tabmnuie 7. [To monmy craructuuecku
3HAYMMBIX Pa3IMUUi MEXIy TpylIamu BbISIBICHO
He ObUIO: cpeu MaIMeHTOB 0e3 JIETATbHOIO HUCXO-
Jla My>K4uHbI coctaBuiu 58,7 %, cpenu ymepumx —
75,0 %, p = 0,475.

He BBISIBIGHO CTAaTUCTHYECKH 3HAYMMBIX
pa3iauuuMi 1O BO3PACTHBIM TpyIIaMm, 3THOJIOIMU
uMppo3a rnedyeHu, kinaccy Yana-I1sto, crenenu kpo-
BOMNOTEPU, HATMYUIO AKTUBHOTO KPOBOTEUECHUS IIPU
nocrymnennn u JIBC-cunnpoma. Ilpu stom cpenn
YMEpUINX MalUEHTOB BCE CIIy4au OTHOCUIIUCH K TS~
JKEJION CTeNEeHU KPOBOMOTEPHU, OJTHAKO Pa3INyus HE
JIOCTHUIJIU CTAaTUCTHUYECKOM 3HaunMoctu, p = 0,097.
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Takke CTaTUCTUYECKH 3HAYUMBIX pa3iu-
YUl He OBbLIO BBIABIEHO IO HHJOCKOIMUYECKUM Xa-
PaKTEepUCTHUKAM, BKJIIOUYAs JIOKAJIU3aLUI0, GOpMy U
JMaMETpP BapUKO3HO PACHIMPEHHBIX BEH IUILEBOAA.
HauGonee O1M3KMM K CTaTUCTUYECKOM 3HAYMMO-

CTH OKa3aJICd IOKa3aTCJIb NBCTA BAPHUKO3HBIX BCH.

KpacHblil 11BET BapuKO3HBIX BEH OTMeuaics y 56
narueHToB 6e3 jeranpHoro ucxona (37,3 %), u He

OBLT 3apErUCTPUPOBAH CPEIN YMEPIIUX MALUEHTOB.
CHUHIOIIHBIE BEHBI OTMEUAINUCH y 94 manueHToB 0e3
JeTanbHOro ucxona (62,7 %) u 'y Bcex ymMepIux rna-
eHToB — 8 cirydaes (100,0 %). 3naduenue p cocra-
o 0,051.

JleTanbpHBIN UCXOM B 3aBUCUMOCTH OT Kjlacca

Yaiina-I1eto npeacrasinen Ha pucyske 3. B rpynne
Yaiina-I1er0 A netanbHBINA UCXOJ OBLT 3aPETUCTPU-

Taﬁ.lmua 6. CpaBHHTeJ’IBHHﬁ aHaJIN3 KOJIMYECTBESHHBIX MOKa3aTeIeH B 3aBUCUMOCTH OT JIETAJILHOT'O nucxoga

be3 aeranbHoro| JlerajabHbli Crarucrnyeckuii
IToka3zareunb . P
HCX0a HCXOJ KpuTepuii

Bospacr, et 56,5+ 12,8 53,1+17,8 t-kputepuii CTbIO/IEHTa 0,478

JmuTensHOCTh IIUppo3a 36,0 [12.0: 70.5] | 24.0 [2.0: 36.0] U-kputepuit Manna— 0313
MEUYEHH, MecC. YutHu

JUIUTENIBHOCTE KPOBOTEUEHHS, 24,0 [4.2: 48.0] | 18.0 [2.0: 30.0] U-kpurepuii ManHa— 0,445
yac Yutau

MELD, 6amn 9,0 [5,0: 14,0] |11,5[7,0;21,2]| purepuit Manma— - , o,
YuTtHu

I'emorno6uH npu 75.0 [59.0: 96.0] 86,0 [83,5; U-kputepuii Manna— 0.219
MOCTYTUICHUH, T/JT 105,0] VYutHn

OpUTPOLUTHI U 2.7 [2.3: 3.5] 2.8 [2.5: 3.6] U-kpurepuit Manna— 0.603
nocTyruieHud, 10'%/n Yurau

JIedKOIUTBI ITPU MOCTYILJICHUM, 7.715.5:12.2] | 9.2 [8.4: 10.6] U-kpurepuii ManHa— 0.340
10°/n YutHu

I'emornoOuH, mocieaHee 90,0 [84.0: 96.0] 69,5 [50,0; U-kpurtepuii Manna— 0,004
JOCTYITHOE 3HaYEHUE, T/11 80,8] YutHu

OpUTPOLUTHI, MOCIEIHEE 3.1 [2.9: 3.4] 2.2 [1.7: 2.6] U-kputepuit Manna— <0,001
JIOCTYMHOE 3HaueHue, 10'%/n Yutau

JIGHKOILUTRI, TIOCIICTHES 40[2.7:5.8] 9.6 [6.4: 11,8] U-kpurepuit Manna— 0.034
JTOCTYITHOE 3HaueHue, 10°/1 YuTtHuU

A remoryioGuHa, T/ 15,0 [-4.0: 31,01 | 1603205 | U-xpurepuii Masma— - )
-4,5] YutHu

Aspurpomtos, 10/ | 0,5[-0.2; 1,0 |-0,6 [-1,3;-0,1]| pHTePHit Masmia= 1 0
YutHu

A nefixouitos, 10%/1 32[54-13] | 2,1 [-3,5;2,0] | prepi Mammaz g s
Yutau

Hcmounuk: cocmasneno asmopamu

Tabomuua 7. CpaBHUTEIBHBIN aHAIU3 KaTErOpUAJIbHBIX MOKA3aTeNIel y MalMEeHTOB C JIETaJbHbIM UCXO0A0M

# 0e3 JIETaJIbHOr0 UCX0/a

be3 aeranbHoro | JleraabHbii Crarucrnyeckuii
IToxa3arTenan . P
HCX0/1A HCXO/ KpHUTEepHid
Kenmmnnl 62 (41,3 %) 2 (25,0 %) TouHblil KpuTEpUiA 0.475
My KIHHBI 88 (58,7 %) 6 (75,0 %) Qduiepa ’
Bospactrast rpynma 40-49 net 36 (24,0 %) 1(12,5 %)
Bospactnas rpynna 50-59 ner 36 (24,0 %) 2 (25,0 %)
Bospacthas rpynmna 60-69 net 39 (26,0 %) 2 (25,0 %) LR y?-xputepuit 0,747
Bospactrast rpynma 70+ et 25 (16,7 %) 1 (12,5 %)
Bo3spacthas rpynna <40 net 14 (9,3 %) 2 (25,0 %)

34



v,J JKYPHAJI KABAXCTAHCKO-POCCHUIMCKOTO MEJIULIMHCKOI'O YHUBEPCUTETA

AJIKOFOJ'IB—&CCOLII/II/IpOBaHHaH O9THO-

15 (10,0 %) 1 (12,5 %)
JIOTHSI
AyTOMMMYHHAas1 THOJOTHsI 53.3%) 0 (0,0 %) LR y*-xputepuit 0,904
BupycHas aTHonorus 73 (48,7 %) 4 (50,0 %)
DTHOJIOTHUS HE YTOYHEHA 57 (38,0 %) 337,5%)
Yaitng-ITer0 A 40 (27,0 %) 1 (12,5 %)
Yaiina-ITero B 61 (41,2 %) 3 (37,5 %) LR y2-xputepuit 0,485
Yaiina-ITero C 47 (31,8 %) 4 (50,0 %)
Jlerkast kpoBomoTepst 7 (4,7 %) 0 (0,0 %)
CpenHsist KpOBOTIOTEPS 32 (21,3 %) 0 (0,0 %) LR y*-xputepuit 0,097
Tspxenast KpoBOIOTEPS 111 (74,0 %) 8 (100,0 %)
AKTUBHOE KPOBOTEUCHHE TIPH T10- 04 (62.7 %) 4(50.0 %) ) )
CTYIUICHUH: JIa To4HBII KpUTEPHIt 0.480
AKTHUBHOE KPOBOTEUEHUE MPH TI0- 56 (37.3 %) 4(50.0 %) Odumepa
CTYIUICHHH: HET
JABC-cunapom: na 31 (20,7 %) 3 (37,5 %) TouHbIil KpUTEpHiA 0.370
JAIBC-cunapom: HeT 119 (79,3 %) 5 (62,5 %) Qdumiepa ’
Huxuasa Tpets nuieBoaa 96 (64,0 % 5(62,5 % "
Cpennsisi u HH)KIP;HH TpeTh nuuieBona | 45 530,0 %g 3 E37,5 %g LR y*-xpurepuii 0,784
CpenHsis TpeTh TUIIEBOJIA 3 (2,0 %) 0 (0,0 %)
BepxHsst TpeTh nuieBoaa 6 (4,0 %) 0 (0,0 %)
dopma BeH: U3BUTAs 125 (83.3 %) 6 (75,0 %) TouHbIi1 KpUTEPHIA 0.625
@dopma BEeH: CTBOJIOBAs 25 (16,7 %) 2 (25,0 %) Oduiepa ’
Jlnametp BeH 5—10 Mm 105 (70,0 %) 6 (75,0 %)
Juametp BeH <5 mm 24 (16,0 %) 2 (25,0 %) LR y?-xputepuit 0,282
Juametp BeH >10 mm 21 (14,0 %) 0 (0,0 %)
L[BeT BeH: KpacHbIe 56 (37,3 %) 0 (0,0 %) TouHbIi1 KpuTEpHiA 0.051
I[BeT BeH: CHHIONIHBIC 94 (62,7 %) 8 (100,0 %) dumniepa ’

Hcmounuk: cocmasneno asmopamu

poBaH y | manuenra u3 41, uro cocrasuio 2,4 %.
B rpynne Yaiina-I1eto B ymepnu 3 naunenta u3 64

100%

80%

60%

40%

DOonsa nauneHToB, %

20%

0%

40 (97,6%)

61 (95,3%)

3 (4,7%

B

47 (92,2%)

Cc

Knacc Yanna-lsro

Wcxop rocnutanusauum

B 6es3 neransHoro ucxona
B Neranshbin ucxon

Pucynok 3. JleranpHblii HCX0/ B 3aBUCUMOCTH OT kiacca Yaiina-IIsto.
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Hcmounuk: cocmasieno asmopamu

(4,7 %). B rpynmie Yaitna-ITeto C neTanpHBIN HC-
xoz1 oTMeueH y 4 nanuentoB u3 51 (7,8 %).
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OnHodakTopHbI  aHanu3 (PakTopoB, ac-
COLIMMPOBAHHBIX C TOCIUTAIBHON JIETaJbHOCTBHIO,
npezacTasieH B Tadnuue 8. [Ipu npoBeneHun aHamm-
3a MMalMEeHThI C CAMOBOJIBHBIM YXO/10M OBLIN OTHECE-
HBI K TpymIie 0e3 3aperucTpupoOBaHHOTO TOCIUTAb-
HOTO JIETAJIBHOTO UCX0/1a. B CBsI3U ¢ MasbIM 4nciioMm
JIETaNbHBIX MCXOJ0B Hcmoib3oBanack Firth logistic
regression, MO3BOJIAIONIAs CHU3UTh PUCK CMEILICHUS
OLICHOK IPH aHAJIM3€ PEAKUX COOBITHUH.

I[To pe3ynasraTram ogHO(GAKTOPHOTO aHAIU3a
OOJIBLIIMHCTBO HM3YYEHHBIX KIMHHUKO-TabopaTop-
HBIX U 9HJOCKOIUYECKHX (DAKTOPOB HE JOCTUIIIN
CTaTUCTUYECKOH 3HaYMMOCTH. Bmecte ¢ Tem Obln
BBISIBJICHBl KJIMHUYECKH 3HAYMMBblE TEHJCHIMU K
MOBBIIIEHUIO OTHOIIEHUS LIAHCOB T'OCHHUTAIBHON
neranpHOcTH Tpu Kiacce Child-Pugh C, MELD
>19, tsxkenon kposomorepe M Hanmuuuu JIBC-
CHHJpOMA.

HauOonee BbIpakeHHas TEHACHLUS OTMe-
Yajnach y MalMEHTOB C TSDKENOH CTENeHbI Kpo-
Boniorepu: OR=6,022; 95 % JU: 0,722-785,319;

p=0,112. HecmoTpst Ha OTCyTCTBHE CTaTHCTUYE-
CKOW 3HAYMMOCTH, JAaHHBII pe3yJabTaT UMEET KIIU-
HUYECKOE 3HaY€HHE, [IOCKOJIbKY BCE JIETaJIbHBIE UC-
XOJIbI OBLITN 3apETUCTPUPOBAHBI CPEAU MTALIUEHTOB C
TSDKEJIONU KPOBOIIOTEPEN.

Knace Child—Pugh C Takxe accoumupo-
BaJICSl C IOBBIUICHHMEM OTHOILICHHs WIAHCOB JIe-
TaJBHOTO MCXO0JIa [0 CPAaBHEHMIO ¢ Kiaccamu A/B:
OR=2,137; 95 % 1AW: 0,530-8,618; p=0,275. Ana-
JIOTUYHAs TeHAeHIus otMeuanack npu MELD >19:
OR=3,123; 95 % J1W: 0,506-15,612; p=0,199, a
tarke npu Hamumuun JIBC-cunnpoma: OR=2,414;
95 % J1U: 0,535-9,591; p=0,234.

@opMalIbHO CTaTUCTUYECKU 3HAYMMas ac-
couuanys Obula BBISBICHA JUIsI CUHIOIIHOTO 1IBETA
Bapuko3HbiXx BeH: OR=10,164; 95 % JAW: 1,227—
1323,429; p=0,027. OpHako naHHBIM pe3ynabrar
ClIelyeT UHTEPIPETUPOBATh OCTOPOKHO, TIOCKOJIb-
Ky LIMPOKHUH JOBEPUTEIBHBIM HHTEPBAI OTPAKAET
MaJlo€ YMCJIO JIETAaJbHBIX MCXOAOB U OIpPAaHUYEH-
HYIO CTaTUCTHUYECKYIO MOIIIHOCTD aHAJIN3a.

Ta6auna 8. OqHodakTopHbBIH aHaMN3 (PAKTOPOB, ACCOIMUUPOBAHHBIX C TOCTTUTAILHON JIETATBHOCTHIO

daxTop n Jleraanupie Meton OR 95 % JIN p
HCXOBI

Bospact, Ha 10 et 158 8 Firth logistic | 637 | 0.474-1.411 | 0,485
regression

Myickoit ot 158 8 Firth logistic | 3610 450 10,252 | 0,409
regression

Child-Pugh C vs A/B 156 8 Firth logistic | 5 137 | ,530-8.,618 | 0,275
regression

MELD, 1a 5 6aios 101 6 Firth logistic | 569 | .809-1,835 | 0,261
regression

MELD >19 101 6 Firth logistic | 3 153 10 506-15,612 | 0,199
regression
Firth logistic 0,722—

Tsoxenas kpoBomnorepst 158 8 regression 6,022 785.319 0,112

AKTHBHOE KPOBOTEHEHHE 158 8 Firth logistic | 595 | 0,149-2.402 | 0,456
régression

JIBC-cunpom 158 8 Firth logistic | 5 414 | 0,535-9,591 | 0,234
regression
Firth logistic

Hb <70 r/n npu nocryrienun | 150 7 . 0,310 | 0,032-1,526 | 0,160
regression

Bensi >10 My 158 8 Firth logistic | 354 | 0.003-3,030 | 0,414
regression

N Firth logistic 1,227
CHHIOIIHBIN LIBET BEH 158 8 regression 10,164 1323.429 0,027

Hcemounuk: cocmaesneno asmopamu
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IIpoBeneHHOE HCCIENOBaHUE — IO3BOJIWIIO
OTIPEACINUTh KIMHUKO-JeMorpaduueckue, gadopa-
TOPHBIE M YHJOCKOIMHYECKHE OCOOCHHOCTH MaIlH-
€HTOB C BApPUKO3HBIMU IHILEBOAHO-KEITYI0UHBIMU
KPOBOTEYCHUSIMH Ha (oHe IHppo3a nedyeHu. [lomy-
YEHHBIE PE3yJIbTaThl IIOATBEPKAAOT, UTO JAHHA Ka-
Teropusi OOJBHBIX XapAKTEPUIYETCS TSKETBIM KITH-
HUYECKUM TEYEHHUEM, BBICOKOM pacrpoOCTPaHEHHO-
CTBIO JIEKOMIIEHCUPOBAHHBIX (hOPM IIUPPO3a IEUCHU
1 3HAUUTENIbHBIM PUCKOM pa3BUTHsI JKU3HEYIpOXKa-
IOLUX OCJIOKHEHUH, YTO COOTBETCTBYET COBPEMEH-
HBIM IPEACTABICHUSAM O IATOI€HE3€ I0PTaJIbHOU
TUIEPTEH3UU U €€ OCIIOKHEeHul [2; 4; 5; 9].

[Ipeobnaganue MyX)uuH cpenu oOcieno-
BAaHHBIX ITALIUEHTOB COITIACYeTCs C JAaHHBIMHU CO-
BPEMEHHBIX HCCIIEIOBAaHHM, YKa3bIBAIOIIUX Ha 00-
Jiee BBICOKYI0 YacTOTY IIPOrPECCUPOBAHUS XPOHU-
YeCKUX 3a00JIeBaHUN MEUYEHU U PA3BUTHUS OCIOXK-
HEHUW NOPTAJIbHOM TMIIEPTEH3UU Y JIULl MY>KCKOTO
nona [3; 5; 13]. Bo3pacTHas cTpykTypa uccieny-
€MOM TpyMNIIbI COOTBETCTBYET JIMTEPATYPHBIM JIaH-
HBIM, COIVIACHO KOTOPBIM BAapUKO3HBIE IMHILEBOJ-
HO-XKEJTy/IOYHbIE KPOBOTEUCHHsI HamboJiee YacTo
Pa3BUBAIOTCS Y MALMEHTOB CPEAHETO U IOKUIIOTO
BO3pacCTa, 4TO OIPEIEIAET BICOKYIO MEAUKO-COLU-
aJbHYI0 3HAYMMOCTH JaHHOM maronoruu [1; 4; 14].

[Tpeobnananue BUPYCHON STHOJIOTUH IHP-
pO3a IEYEHH OTPAKAET COXPAHSIOLLYIOCA 3HAYM-
MOCTb XPOHHYECKHUX BHPYCHBIX TI'€HNaTUTOB Kak
OZHOHM W3 BeIyLIMX NMPUYUH (HOPMHUPOBAHHUS TIOP-
TaJIbHOM T'MIIEPTEH3UU. BBICOKas 10JI1 MAlMEeHTOB
¢ kiaccamu Yaiing-Ileto B u C cBunerenscTByer
O TOM, YTO BapUKO3HBIEC IUIIECBOJHO-KEIYI0YHbIC
KPOBOTEUEHHUs IPEUMYILECTBEHHO PA3BUBAIOTCS HA
CTaJIu¥ BIpaXKEHHON (PyHKIIMOHAIEHON IEKOMIICH-
CalliU IIEYEHH, YTO COOTBETCTBYET JaHHBIM COBpE-
MEHHBIX UCCIIeIoBaHu [2; 5].

[lonmy4yeHHBlE JaHHBIE JEMOHCTPUPYIOT,
YTO BApPHUKO3HBIC IHUIIECBOIHO-KEIYJOYHBIE KpO-
BOTEUEHHUsI y MALMEHTOB C LUPPO30M II€UEHU He-
PEAKO CONPOBOXKIAIOTCS BBIPAKCHHBIMU TI'€MOJU-
HAaMUYECKUMHU HAPYLIEHUSAMHU U KOAryJONaTHUSMH.
BpIcokas yacToTa TSKEIO0W KPOBOIOTEPH, AKTHUB-
HOTO KpOBOTE€UEHMs Hpu nocrymieHuun u JIBC-
CHUHJpPOMa OTPAXKAET TSAKECTb COCTOSHMS JAHHOU
KaTeropuu OONBHBIX M YKa3blBaeT Ha HEOOXOAM-
MOCTb PaHHEro IPOBEJCHUsS WHTEHCUBHOWU Tepa-
AU, 3HJIOCKOIUYECKOI0 I'eéMOCTa3a U KOMIUIEKC-
HOM KOppEeKINK HapyIIeHui remoctasa. [logoOHbie
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O0COOCHHOCTH KIMHUYECKOTO TEUCHHS OMHCAHBI B
coBpeMeHHBIX pexoMeHaauusax (European Society
of Gastrointestinal Endoscopy, ESGE) u Amepu-
KaHCKOM accolMaliu M0 M3Y4YCHHIO 3a00sieBaHUN
nedyeHu (American Association for the Study of
Liver Diseases, AASLD) u xoncencyce Baveno
VII [3; 5; 8; 9].

CreneHb KpOBONOTEPU B HCCIEIOBAHUHU
OIICHMBAJIaCh HA OCHOBAHHH KJIMHHKO-JIa0oparop-
HbIX KPUTEPHUEB TSHKECTH OCTPOM KPOBOIOTEPH,
BKJIFOUABIIUX BBIPAKEHHOCTh T'€MOAMHAMUYECKHUX
HApYIICHUN, T[OKa3aTelu TeMOINIOOWHA, 0o0beM
IIPEIIOIaraéMoil KpOBOIIOTEPH, YACTOTY CEpled-
HBIX COKpalIeHU! U YPOBEHb apT€pUaATIBLHOTO J1aB-
neHus. Tsxenast cTeneHb KPOBOIMOTEPH yCTaHABIIU-
Bajlach IMPU HAJIMYMM MPU3HAKOB T'€MOJAMHAMUYE-
CKOW HEeCTaOWIILHOCTH, 3HAYUTEILHOTO CHIKEHUS
YPOBHSI FeMOINIOOMHA U HEOOXOIUMOCTH NPOBEIE-
HUS MTHTEHCUBHOU HMH(]Y3UOHHO-TpaHC()y3nOHHON
Tepanuu.

DHJIOCKONIMYECKas KapTUHA XapaKTepu3o-
BajlaCh MPEUMYILIECTBEHHBIM TMOPAXEHUEM JIHC-
TaJIbHBIX OT/EJIOB MHIIEBOJA W HAJIMYUEM BbIpa-
JKEHHBIX BAPUKO3HbIX U3MeHeHui. CornacHo coBpe-
MEHHBIM IPEJICTABICHUAM, YBEJIUUCHUE THAMETPa
BapUKO3HO PACIIMPEHHBIX BEH U BBIPAXKEHHOCTh MX
MOP(OJIOrMYECKUX HM3MEHEHUH acCOLMUPYIOTCS
C TOBBILIEHUEM PUCKA PA3BUTHUS KPOBOTECUECHUS U
HeOnaronpusTHOTO Hcxoxaa [4; 5; 14]. IlonyueHHbIe
pe3yJbTaThl JOMOIHUTENBHO MOATBEPKIAIOT TSXKE-
JBIA XapakTep MOpTaIbHOM TUIIEPTEH3UH y o0cIe-
JIOBaHHBIX MALUEHTOB.

JlaGopaTtopHbie MOKa3aTeNH MPHU MOCTYILIe-
HUU OTpakaJli HaJU4KMe BBIPAXKEHHOU MOCTTEMOP-
parMyeckod aHeMHM, XapaKTEpPHOW JUIsl OCTPBIX
BAapUKO3HBIX MHILEBOJHO-KEIYIOYHbIX KpPOBOTE-
yeHui. [lonokurenbHas AUMHAMMKA IOKa3aTesiei
KpacHOM KpOBU K IOCIEAHEMY JIOCTYIHOMY Jia-
060paTOPHOMY M3MEPEHUIO CBUAETENILCTBYET O Ya-
CTUYHON KOMIIEHCAluu KpoBomorepu. Bmecre ¢
TeM BapuabelbHOCTh TaOOPATOPHBIX MOKa3aTesen
MOXKET yKa3blBaTb Ha HEOJHOPOJHOCTb KIMHHUYE-
CKOTO TeueHHsi 3a00JIeBaHUsl, PA3INYHYIO CTEIIEHb
JIEKOMIIEHCAIlMU [IUPPO3a IEUEHU U HEOAMHAKOBBIN
OTBET Ha MPOBOIUMOE JICYEHUE, YTO TAKIKE OTMEYa-
€TCsl B COBPEMEHHBIX MyOnukauusx [5; 8; 14].

lTocniutanbHas J€TanbHOCTh B HCCIEAYE-
MOH Tpylnne OKa3ajlach HUXKE IoKazaresiei, mpu-
BOJIMMBIX B COBPEMEHHBIX HCCIIEIOBAHUAX U KIIH-
HUYECKUX PEKOMEHJALMIX, COMIACHO KOTOPBIM
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JIETaJbHOCTh MPU OCTPBIX BAPUKO3HBIX MHUILEBOJI-
HO-)KEITyJOYHBIX KPOBOTEUECHUSIX Y IMALMEHTOB C
JIEKOMIIEHCUPOBAHHBIM LIUPPO30M IMEYEHU MOXKET
nocturatb 10-20 % u 6onee [5; 10]. BepositHo, 31O
CBS3aHO C COBEPILEHCTBOBAHMEM METOAOB 3HJO-
CKOIMYECKOTO TeMOocTa3a, 0ojiee paHHEel rocnura-
Ju3alueil NauueHTOB, BHEIPEHUEM COBPEMEHHBIX
MIPOTOKOJIOB UHTEHCUBHOM TEPANUHU U YIyUILIEHUEM
MEXKIUCUUITIMHAPHOTO MOAXO0JAa K JICYCHUIO JaH-
HOM Kareropuu 007bHBIX [4; 5; 9; 14].

CpaBHUTENbHBIA aHAINW3 [OKa3al OTCYT-
CTBUE CTATUCTUYECKH 3HAYMMBIX Pa3IUuMil MO
OOJBIIMHCTBY MCXOJHBIX KIMHUKO-TA0OPATOPHBIX
MapamMeTpoB MEXKIy MallMeHTaMU C ONarompusT-
HBIM M HEOIAaronmpusITHBIM UCX0Z0M. BmecTte ¢ Tem
y YMEpIIHX MalueHTOB OTMEYAIUCh Ooiee BhIpa-
YKEHHbIE HAPYIICHMs MOKa3aTesel KpacHOW KpOBU
1 OoJee BBICOKUH ypOBEHB JIEHKOLIUTOB MO OCIIE-
HUM JIOCTYITHBIM JIa0OPaTOPHBIM 3HAYEHUSM 3a Tie-
puon rocnutanu3auuu. [lomyyeHHble pe3ynbTarhbl
MO3BOJISIFOT TPEIIOJIIOKUTb, YTO HEAO0CTATOYHAs
cTabunuzanus reMOJMHAMHYECKHX U Jlaboparop-
HBIX IIOKa3aTesei, a TAKkKe COXpaHEHUE CUCTEMHOU
BOCMAJIUTEIILHON PEaKIMU MOTYT paccMaTpUBaTh-
Csl KaKk MapKepbl HEJOCTaTOYHON KIMHUKO-Tab0pa-
TOPHOM CTAOMIN3AIINY TTPU BAPUKO3HBIX MUIIEBO/-
HO-)KEJIYJOYHBIX KPOBOTCUCHHSIX HA ()OHE IUPPO3a
Me4eHu. AHAJIOTUYHBIE JAHHbIE PUBOASITCS U APY-
rumMu aBropami [5; &; 9].

Hecmotrpsi Ha OTCyTCTBHE CTaTHUCTHUYECKHU
3HAQYUMBIX pa3JIMYUi MO POy KaTeropuajbHbIX
MPU3HAKOB, OOpallaeT BHUMAaHHUE TEHICHIUS K
YBEJIMYEHHUIO YaCTOTHI HEOMArOMpUATHBIX UCXOI0B
1o mepe yrsbkenenus knacca Yana-I1sro0. Jlanubiin
(akT uMeeT BaXXHOE KIMHHYECKOE 3HAYCHHE, T0-
CKOJIbKY CTEIEHb JEKOMIICHCAIIMHU LIMPPO3a IIEUECHU
TPAAUIMOHHO PACCMaTPUBAETCA KaK OJMH U3 KIIIO-
4YeBBIX (DAKTOPOB pHCKa HEOIArOMPUSTHOTO IMPO-
rHO3a y MAllMEHTOB C MOPTaJIbHOM rUIIepTEeH3UEN U
BAPUKO3HBIMHU MHIIEBOJHO-KEIYIO0YHBIMH KpPOBO-
TeueHusimu [2; 4; 5].

OrpaHvyeHUEeM HACTOSLIETO UCCIEA0OBAHMS
SIBIISIETCSL €r0 PETPOCIEKTUBHBIN Xapakrep, orpa-
HUYHMBAIOIINHN BO3MOKHOCTb MOJIHOTO KOHTPOJIA Ka-
YEeCTBA U MOJTHOTHI KIMHUYECKUX JAHHBIX, a TAKXKE
OLICHKU IPUYUHHO-CJIEICTBEHHBIX B3aUMOCBSI3EH.
JlonOAHUTENbHBIM OTPaHUYEHUEM CIEAYET CUH-
TaTh OTHOCUTEIILHO HEOOBIIIOE YUCIIO JETATbHBIX
HCXO/IOB, YTO CHUKAET BO3MOXKHOCTH IPOBEICHUS
MHOTO(AKTOPHOTO aHalu3a M IMOCTPOSHUS MPo-

THOCTUYECKUX Mozenei. TeM He meHee MmonyyeH-
HBIE Pe3yJIbTaThl TO3BOJISIOT ONPEICIUTh Hanboee
3HAYMMBbIE KIMHUKO-TA00PAaTOPHBIE U IHAO0CKOIH-
YeCKHe OCOOCHHOCTH MAlMEHTOB C BAPUKO3HBIMU
MUIIEBOIHO-KEIYJOYHBIMU KPOBOTEUEHUSIMHU MPU
LUPPO3€ MEYEHU U MOTYT CIY>KUTb OCHOBOM MJif
JAJbHEUIINX MPOCHEKTUBHBIX MCCIIEJOBAaHUN Ha
0osee KpyMmHBIX BBIOOPKaX.

Oepanuuenuss uccinedosanus. Vccrnenopa-
HHUE UMEET PSAJ OTPaHUYCHUU. PeTpoCleKTUBHBIN
JTU3aiiH ¥ 3aBUCUMOCTbH MOJIHOTHI MH(POPMALIUU OT
MEIMIIMHCKON JOKYMEHTAIMU OOYCJIOBWIM HAJU-
YK€ MPOMYIIEHHBIX JaHHBIX M0 OTJEIbHBIM KIMHH-
YEeCKHUM IoKa3zaressiM. Kpome Toro, OTHOCUTENBHO
HEOOJBIIIOE YHUCTIO JIETATBHBIX UCXOA0B OTPaHUYU-
JI0 CTAaTUCTUYECKYHO MOLUTHOCTh UCCIIEAOBAHMS U HE
MO3BOJIUJIO BBIMOJIHUTH MHOTO()AKTOPHBINA aHAIU3.
OCHOBHBIM KOHEUHBIM HCXOJIOM SIBJISUIACh TOCITH-
TajJbHas JIETAJbHOCTb, MO3TOMY IOJyYE€HHBIE pe-
3yJBTaThl HE OTPAXKAIOT O-HEJIENbHYO JIETAIIbHOCTD,
YacTOTy MOBTOPHBIX KPOBOTEUEHUN U OTJAJICHHYIO
BBDKMBAEMOCTh HaleHToB. [locnennue nocTynHbie
nabopaTropHble TMOKa3aTeIu 3a MEepUOi TOCIUTAIH-
3allMd HE CIIEAYeT paccMarpuBaTh KaK HCXOJHBIC
HE3aBUCHUMBbIE MPEAUKTOPHI JIETAJbHOIO UCXOAa,
MOCKOJIbKY OHU OTPayKalOT COCTOSIHUE IMallMeHTa Ha
3aBepLIAONIEM 3Talle TOCHUTAIM3ALMUA WU HETo-
CPEICTBEHHO Mepe]l JeTaIbHBIM HCX00M. B cBsizu
C 9THM Pe3yJbTaThl OJHO(AKTOPHOM JTOTUCTHUECKON
perpeccun dupra ciaenyeT UHTEPHIPETUPOBaTh Kak
pa3BelOYHbIE U TPEOYIOIINE MOATBEPKICHUS B TIPO-
CIEKTUBHBIX MHOTOLIEHTPOBBIX MCCIIEIOBAaHUSAX C
OO YHCICHHOCTHIO BEIOOPKH.

BpiBoabI

Cpeau nauueHToB ¢ MULIEBOIHBIMU KPOBO-
TEUYEHUSMHU, 00YCIIOBICHHBIMH ITUPPO30OM IECUYCHH,
npeobnaganu Myx4uuHbel — 59,5 %; cpenHuil BO3-
pact 6ompHBIX cocTtaBui 56,3+13,1 roga, mpu STOM
OCHOBHAsl JI0JIs MAIIMEHTOB OTHOCUJIACh K BO3PAacT-
HbIM rpynnam 40—69 ner.

B xnuHM4Yeckoil cTpykType mpeolnaganu
MAlMEHThI C BUPYCHOM 3THOJIOTMEN LIUppO3a Meve-
Hu — 48,7 %, a Taxxke ¢ kiaccamu Yanna-I1ero B u
C, 4TO CBHJIETENBCTBYET O 3HAYUTENIbHON TAKECTU
UCCIIENYEMOM IPYIIIBL.

Y GONBIIMHCTBA MAIIMEHTOB KPOBOTCUCHHE
XapaKTEepHU30BaIOCh TIKEIBIM TEUEHUEM: TsKe-
Jasi CTeNeHb KPOBOIOTEPU 3aPErUCTPUpPOBAHA Y
75,3 %, aKkTUBHOE KPOBOTEUEHHUE IPHU MOCTYILIE-
Huu —y 62,0 %, IBC-cungpom —y 21,5 % nauu-
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€HTOB.

OHJOCKONIMYECKU BAPUKO3HO PACIIUPEH-
HbI€ BEHBI Yalle JOKAJIN30BAINCh B HUKHEN Tpe-
TU mueBona — 63,9 %, umenu u3BUTYIO Gopmy
— 82,9 %, a Hanbonee pacpoCTpaHEHHbBIM JUaMe-
TpoM ObLT fuanaszod 5—10 mm — 70,3 %.

locriuranpHas J1€TaNBHOCTH  COCTAaBHJIA
5,1 %. CTaTuCTUYECKU 3HAYUMBIE PA3JIMUUs MEXK-
Iy MAIMEeHTaMU C JIETAIbHBIM UCXOJI0M U 6€3 Hero
BBISIBJIEHBI II0 IOCJIEJHUM JIOCTYIIHBIM 3HAY€HU-
M TE€MOIVIOOMHA, 3PUTPOLIUTOB U JIEMKOLUTOB 32
[IEpHO/l TOCIUTAIN3ALNN, & TAKXKE 10 JUHAMUKE
reMorIo0MHa U SPUTPOLUTOB. DTH MOKA3aTENIN OT-
pakaroT 0oJiee BBIPAKEHHYIO KIIMHUKO-J1a00paTop-
HYIO0 HECTaOMJIBHOCTD y MAIMEHTOB ¢ HeOIaromnpu-
ATHBIM UCXOJZIOM U MOAYEPKHUBAIOT HEOOXOAUMOCTh
JMHAMUYECKOT0 JJabOpaTOpHOro MOHUTOPHUHTA.
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BAYBIP HIUPPO3BIHAH OHEIII KAH KETYIMEH AYBIPATBIH HAYKACTAPIBIH
KIIMHUKAJIBIK, AEMOT'PA®USAJIBIK 7KOHE 3EPTXAHAJIBIK-OHIOCKOIIUAJIBIK CH-
ITATTAMACHBI: PETPOCIIEKTUBTI 3EPTTEY

M. K. Ucmaiinos >, M. A.Ky3ukees !, H. b. Baiicbinos ', 3. K. MakuméeTos *
! «Kazakcran-Peceii menuinnaa yausepcuteti» MEBBM,
Kazakcran, AnMarsl
2 Anmartst JICB «Kamansik xenen sxapaem aypyxanacsdy LIIDKK KMK, Kazakcran, Aimars
3 Peceit ®enepanusiceinbie Tynrbimn [pesuaenti b. H. Enpunn ateianarsr Keipreiz-Peceit CnaBsa
yauBepcureTi, Kpiprbizcran, bimkek
*Koppecnondenm asmop

Anjgarmna

O3exminici. BUPYCTBIK HEMece aJKOTOJIbMEH OaiaHbICTBI Oayblp HUPPO3bI asChIHAA JaMUTBHIH
KaKMaJbl BEHAJAFbl TYPAKThI )KOFAPhl KBICBIMHBIH CaJIapbIHAH OHEIITIH TOMEHT1 OOJIITiHAC IIBIPHIIIACTHI
BEHAJIBIK O©PIMHIH KeHEro1 eceOiHeH BapUKO3/bl KEHEUTUITeH BeHANap KaJIbINTacaabl. OHEIITIH BapuKO3-
JIbl KEHEHTUITeH TaMbIpJIapbIHaH XKiTi KaH KeTy eMipre Kayil TOHAIPETiH jKaF1ail O0osbIn TaOblIabl )KoHe
Ka3ipri racTpodHTEPOJIOTHsI MEH XUPYPTHSIHBIH ©3€KT1 MpobiemManapbIHbIH Oipi 00ibIT Kasia 6eperi.

Maxkcampi. AypyxaHara *aTKbI3y HOTH)KEJIEpiH Oarasiail OTHIPHII, Oayblp HUPPO3BIHAH TYBIHAAFaH
OHEIITEH KaH KeTy 0ap MalueHTTep iH KIMHUKAIBIK-1eMOTpadUsIIbIK, 36PTXaHABIK KOHE YH]I0 CKOTHSITBIK
CHIIATTay.

Mamepuanoap mern adicmep. TlopTanaplK THIIEPTCH3USICHI KOHE OHEIITEH KaH KeTy Oenrinepi
O6ap 158 mamueHTTiH KIMHUKAJIBIK-IeMOTpa(UsaiIbIK JepeKTepiHe Tannay Kypriziaai. Jemorpadusiibik
KepceTKimTep, 0ayblp MUPPO3BIHBIH 3THONOTUACH], Yaiina-IIpro GolibiHIa aybIpibiK aopexeci, MELD
KOPCETKIII, KaH XKOFAITy Jopexeci, KaObuimay KesiHne OelceH/al KaH KeTymiH OOJybl, 3epTXaHaJbIK
KOPCETKILITEP, BAPUKO3/Ibl TaMBIPIApbIH YHIOCKONMSIIBIK CHITaTTaMa Oepy JKOHE aypyXaHara >KaTKbI3y
HOTHKeCi OaranaH/bl.

Homuoicenep. OHeMTeH KaH KETy oWenyepre KaparaHja epiepie >KHi Ke3[AeCETiHI aHBIKTAIIbI,
xaraaimapaeig 90 %- nan acrambl 40 )kacTaH ackaH HaykacTapaa 6aikanasl. 63,9 % xarmaiia BApUKO3/IbI
TaMbIpJIap OHEIITIH TOMEHT1 YIIITeH Oip OOMiriH/Ie ToKaIn3alisUIaHFaH KoHe MalueHTTep iH 75,3 Yo-pIHaa
KaH >KOFAJITY/IbIH aybIp IOpEXkKeci TipKeITeH.

Kopvimwbinoviiap. ATbIHFaH HOTHXKETIEP OODKaMIbI aHBIKTAY )KOHE eMJICYIIH OHTAMIIBI TAKTUKACHIH
TaH1ay YIIIH MaHBI3bI PAKTHKAJIBIK MOHTE €.

Tyitin ce30ep: nopmanoviK eunepmensus, oHeul mamvlpiapulHblly 6apPUKO30bl KeHelol, oHeul KaH
Kemyi, 6ayvlp yuppo3vl, KIUHUKANbIK-0eMO2PADUANLIK CUNAMMAaMAanap, ackasau-iuex Kan kemynepi, 607-
aHcam, emoey maxkmuracol.
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Abstract

Relevance. Persistent elevation of portal venous pressure, most commonly resulting from viral- or
alcohol-related liver cirrhosis, leads to the development of esophageal varices due to dilation of the submu-
cosal venous plexus in the distal esophagus. Acute esophageal variceal bleeding is a life-threatening condi-
tion and remains one of the major challenges in modern gastroenterology and surgery.

Objective. To evaluate the clinical, demographic, laboratory, and endoscopic characteristics of pa-
tients with esophageal bleeding associated with liver cirrhosis and to assess hospitalization outcomes.

Materials and Methods. A retrospective analysis was conducted on the clinical and demographic
data of 158 patients with portal hypertension and symptoms of esophageal bleeding. The study evaluated
demographic characteristics, cirrhosis etiology, Child—Pugh class, the Model for End-Stage Liver Disease
score, severity of blood loss, presence of active bleeding on admission, laboratory findings, endoscopic
characteristics of esophageal varices, and hospitalization outcomes.

Results. Esophageal bleeding occurred more frequently in men than in women, with more than 90 %
of cases observed in patients older than 40 years. Esophageal varices were most commonly located in the
lower third of the esophagus (63.9 %), while severe blood loss was documented in 75.3 % of patients.

Conclusions. The findings have important clinical implications for prognostic assessment and the se-
lection of optimal treatment strategies for patients with esophageal bleeding associated with liver cirrhosis.

Keywords: portal hypertension, esophageal varices; esophageal bleeding, liver cirrhosis; clinical
and demographic characteristics; gastrointestinal bleeding,; prognosis, treatment strategy.
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Abstract

Relevance. Chronic limb-threatening ischemia is the most severe manifestation of peripheral artery
disease, carrying high rates of amputation and mortality. Structured patient education programs have
demonstrated benefit in other chronic diseases, yet remain largely unevaluated in peripheral artery disease,
particularly chronic limb-threatening ischemia.

Objective. To evaluate the effectiveness of a structured multimodal educational program (CLTI
School) compared with standard care on clinical outcomes and quality of life in patients with peripheral
artery disease.

Materials and Methods. Parallel-group randomized controlled trial conducted in Astana, Kazakhstan.
A total of 184 patients with peripheral artery disease (Rutherford categories 2-5) were randomized 1:1
and followed for 12 months. The program comprised eight vascular surgeon-led group sessions, a digital
platform, peer support groups, and smoking cessation counseling. Per-protocol analysis included 81
experimental and 78 control participants. Co-primary outcomes were health-related quality of life (SF-12)
and peripheral artery disease -related hospitalization rate.

Results. At 12 months, the experimental group showed significantly higher SF-12 Physical
Component Summary (44.76 vs. 35.08; p < 0.001) and Mental Component Summary (43.42 vs. 35.90; p <
0.001) scores. Hospitalizations (14.8 % vs. 20.5 %; p = 0.346) and amputations (4.9 % vs. 7.7 %; p = 0.476)
were numerically lower but did not reach statistical significance. Smoking cessation was threefold higher
(25.0 % vs. 8.5 %; p=10.026), pain declined significantly (median VAS 3 vs. 5; p <0.001), and QALY's were
higher (0.67 vs. 0.60; p < 0.001). No adverse events attributable to the program were recorded.

Conclusions. The Chronic limb-threatening ischemia School significantly improved patient-reported
outcomes and smoking cessation in patients with peripheral artery disease. Structured educational programs
should be considered an integral component of comprehensive peripheral artery disease management.

Keywords: peripheral arterial disease, patient education as topic, quality of life, smoking cessation,
secondary prevention, randomized controlled trial.

Introduction artery disease (hereinafter — PAD), characterized
Chronic limb-threatening ischemia (herein- by severely reduced tissue perfusion leading to rest
after — CLTTI) is the most severe form of peripheral ~ pain, trophic ulcers, and gangrene [1]. PAD affects
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approximately 10 % of adults over 40 and 20 % of
those over 70 [2]. The global incidence of CLTI is
estimated at 500-1,000 new cases per million popu-
lation per year [3]. In high-risk populations — indi-
viduals aged >70 years, or aged 50-69 years with
diabetes mellitus or a smoking history >10 pack-
years — prevalence reaches 29 % [4].

The prognosis for CLTI remains extremely
poor. Within the first year after diagnosis, the am-
putation rate reaches 30 %, and mortality is 25 %;
five-year survival is below 50 %, comparable to
many malignancies [4]. In addition to high mor-
tality and disability, CLTI is associated with a
significant decline in quality of life, severe pain,
limited mobility, and social isolation [5]. Direct
medical costs per patient average $24,000-$72,000
in the first year, with hospitalizations and surgical
procedures accounting for the majority of expen-
diture; annual costs in subsequent years decrease
to $3,500-$17,000 depending on the treatment ap-
proach [6]. Despite advances in vascular surgery
and interventional radiology, restenosis rates after
endovascular interventions reach 20-40 % within
the first year, and not all patients are candidates for
revascularization [7].

Modifiable risk factors — smoking, physical
inactivity, uncontrolled diabetes, hypertension, and
dyslipidemia — are central to PAD development and
progression [8]. Smoking cessation substantially
reduces mortality: within 5 years, mortality among
quitters was 14 % compared with 31 % among
those who continued smoking. However, adherence
to lifestyle modification remains low: only 5-30 %
of PAD patients successfully quit smoking, and
fewer than 50 % regularly perform recommended
exercise [9].

Patient education has proven effective in
chronic diseases such as type 2 diabetes, chronic
heart failure, and COPD, improving self-manage-
ment and clinical outcomes [10-12]. Yet signifi-
cant knowledge gaps exist in PAD patients: only
54.1 % are aware of multiple treatment options,
and only 31.3 % understand that smoking cessa-
tion takes priority over invasive interventions [13].
A systematic review encompassing 32 studies and
5,268 PAD patients demonstrated inadequate health
literacy in the majority, with socioeconomic status
and educational attainment as key modifying fac-
tors [14]. A further systematic review of education-
al interventions targeting physical activity in PAD
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identified only six eligible studies, concluding that
evidence was inconclusive [15]. Critically, patients
with CLTI — who face substantially higher risks —
remain virtually unstudied in the context of educa-
tional interventions. No randomized controlled trial
has, to our knowledge, evaluated the impact of a
comprehensive educational intervention on hospi-
talization rates, need for surgery, or risk of amputa-
tion in CLTL

Objective. To evaluate the effectiveness of a
structured multimodal educational program (CLTI
School) versus standard care on clinical outcomes
and health-related quality of life in patients with
peripheral artery disease, with co-primary end-
points of PAD-related hospitalization rate and SF-
12 scores, and secondary endpoints of pain severity
(VAS), new disability incidence, smoking cessation
rate, pain-free walking distance, and quality-adjust-
ed life years (QALY3s).

Materials and methods

Study design and participants

This was a two-arm, parallel-group, supe-
riority randomized controlled trial conducted in
Astana, Kazakhstan, in accordance with the Dec-
laration of Helsinki (2013 revision) and reported in
accordance with the CONSORT 2025 guidelines.
The protocol was approved by the Local Bioethics
Committee of NCJSC Astana Medical University
(Protocol No. 7 dated September 27, 2024) and reg-
istered on ClinicalTrials.gov (NCT07201168). Trial
registration was completed after enrollment initia-
tion; however, the protocol, including all outcome
measures and the statistical analysis plan, was fully
approved prior to enrollment of the first participant,
and no modifications were introduced thereafter.
The cost-effectiveness analysis originally included
as a secondary outcome was removed from the trial
registry and will be reported separately. The study
was conducted at the National Research Oncology
Center LLP in Astana, Kazakhstan.

Patients were eligible if they were: aged >18
years; had a confirmed diagnosis of PAD (Ruther-
ford categories 2-5); were fluent in Russian; and
had access to a telephone and internet. Exclusion
criteria were: severe cognitive impairment; concur-
rent participation in another clinical trial; planned
major amputation within 3 months; type 1 or type 2
diabetes mellitus; and severe visual or hearing im-
pairment. Patients with diabetes mellitus were ex-
cluded because structured educational programs for
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this population already exist in Kazakhstan, and to
avoid confounding from diabetes-related neuropa-
thy and altered pain perception. All participants
provided written informed consent. Patients and
members of the public were not involved in the de-
sign, conduct, or reporting of this research.

Randomization

A total of 184 participants were randomized
1:1 using a computer-generated stratified block
randomization sequence (variable block sizes of 2,
4, and 6) prepared by an independent statistician.
Stratification was performed by Rutherford catego-
ry (Stratum A: categories 2-3; Stratum B: catego-
ries 4-5). Patients in Stratum B had undergone per-
cutaneous transluminal balloon angioplasty prior to
enrollment as standard clinical management; pro-
cedures were classified as above-the-knee (ATK)
or below-the-knee (BTK). Allocation concealment
was achieved through a centralized sequence ac-
cessible only to the independent statistician, with
group assignments disclosed only after eligibility
confirmation and written informed consent. Out-
come assessors were blinded to group allocation.
Blinding of participants and care providers was not
feasible given the nature of the intervention. Enroll-
ment occurred between September 30 and Decem-
ber 26, 2024; a 12-month follow-up was completed
on December 26, 2025.

Interventions

Experimental group participants received
the CLTI School — a four-week structured multi-
modal educational program —in addition to standard
vascular surgery consultations [16]. The program
comprised eight interactive group sessions led by
experienced vascular surgeons (with a minimum of
5 years of clinical experience), twice weekly, each
lasting 90 minutes, covering disease pathophysi-
ology, risk factor modification, treatment options,
and practical wound care skills. Participants also
received access to a dedicated digital platform with
multimedia materials mirroring classroom content,
instructional videos, printed reference materials
(a patient guide and symptom diary), a medical
helpline, peer support groups, and smoking cessa-
tion counseling.

Control group participants received stan-
dard clinical management per current guidelines,
comprising vascular surgery consultations and
follow-up visits as clinically indicated, with stan-
dard oral and written instructions and access to the

same pharmacological and surgical treatment op-
tions. Concomitant pharmacological therapy was
not systematically recorded, and no restrictions on
concomitant medications were imposed on either
group.

Outcomes

Co-primary outcomes were: (1) frequency
of PAD-related hospitalizations (limb infections,
unplanned revascularization, and amputation) per
patient over 12 months; and (2) health-related qual-
ity of life assessed using the SF-12, yielding Physi-
cal Component Summary (PCS) and Mental Com-
ponent Summary (hereinafter — MCS) scores (range
0-100, higher = better), administered at baseline, 6,
and 12 months [17]. Secondary outcomes included:
pain intensity by Visual Analog Scale (VAS; 0-10)
at baseline, 6, and 12 months [18]; pain-free walk-
ing distance (six-category ordinal scale: 1: 0-50
m; 2: 51-100 m; 3: 101-200 m; 4: 201-500 m; 5:
501-1,000 m; 6: >1,000 m); new disability occur-
rence over 12 months; smoking cessation rate at 12
months; and QALYs calculated from SF-6D utility
scores derived from the SF-12, administered via a
digital survey application [19]. Adverse events po-
tentially attributable to the educational intervention
were monitored and recorded at each follow-up
visit.

Statistical analysis

All analyses were performed using IBM
SPSS Statistics (version 27.0.1.0). Normality was
assessed with the Kolmogorov-Smirnov test. Nor-
mally distributed continuous variables are presented
as mean + SD; non-normally distributed variables
as median [IQR]. Between-group comparisons used
the independent-samples t-test, Mann-Whitney
U test, or Pearson chi-square test, as appropriate;
odds ratios (hereinafter — ORs) with 95 % confi-
dence intervals (Cls) were calculated. All tests were
two-tailed; p < 0.05 was statistically significant. No
interim analyses were planned or conducted, and
no stopping rules were pre-specified. Sample size
was calculated a priori using G*Power (v3.1.9.7):
Cohen's d=0.6, 0=0.05, power=0.95, 1:1 allocation,
yielding a minimum of 74 per group (148 total);
accounting for 20 % attrition, the recruitment target
was 184. The primary analysis was per-protocol;
participants with missing outcome data were ex-
cluded without imputation. Pre-specified subgroup
analyses stratified by Rutherford category were
conducted for all primary and secondary outcomes.
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Results

A total of 184 participants were randomized
in equal numbers by Rutherford category (Stratum
A: n = 46; Stratum B: n = 46). Seven experimental
and six control participants did not receive the al-
located intervention for personal reasons; four ex-
perimental and eight control participants withdrew
consent during follow-up. The final per-protocol
analysis included 81 experimental (Stratum A: n =
39; Stratum B: n = 42) and 78 control participants

Table 1. Baseline parameters

(Stratum A: n = 37; Stratum B: n = 41). Baseline
characteristics were comparable between groups
(Table 1). The overall median age was 66 [59-71]
years; 114 participants (72.0 %) were male; the
mean BMI was 31.19 + 4.13 kg/m?. In Stratum B,
the distribution of ATK (64.3 % experimental vs.
75.6 % control) and BTK angioplasty (35.7 % vs.
24.4 %) did not differ significantly between groups
(p=10.064).

Stratum A Rutherford Stratum B
Overall (n =159) 2-3 Rutherford 4-5
_ Ctrl Exp Ctrl
Parameter Value EXIS) ln B Coilt;;l EXP_S;; StrA | p Str B | Str B p
" " =37 n=42|n=41
Demographics
Age, median 65 [58.5-| 67 [59- 0.133 67 [63- 67205 0.489 536275 65 [58- 0.097
[IQR], years 69.5] 72] ' 74] [7 4.'5]' ' [6 62 5]' 69.5] |
BMI, mean + 3099+ | 31.39+ 3091+ | 31.72 31.07 | 31.10
SD, kg/m? 4.18 4.10 0.545 408 |+4.67 0.428 +4.32 | +3.55 0.969
114 59 (72.8 | 55(70.5 28 (71.8 25 31 30
Male, n ( %) (717 %) %) ' %) T 10.745 %) | (67.6 [0.688| (73.8 | (73.2 [0.947
] %) %) %)
45(28.3122(27.2]23(29.5 11 (28.2 12 11 11
Female, n ( %) %) ' %) ' %) ' %) T (324 - (26.2 | (26.8 -
%) %) %)
Baseline smoking status
Smokers at 99 (62.3 |52 (64.2 | 47 (60.3 25 (64.1 19 27 28
. ’ ' ~10.083 1 (51.3 10.260| (64.3 | (68.3 [0.699
baseline, n ( %) %) %) %) %) %) %) %)

Exp = Experimental group; Ctrl = Control group; Str A = Stratum A (Rutherford 2-3); Str B = Stratum B
(Rutherford 4-5); IOR = interquartile range; SD = standard deviation;, BMI = body mass index

Source: compiled by the authors

Quality of life

Baseline SF-12 PCS and MCS scores were
comparable between groups (Table 2). By 12
months, the experimental group had significantly
higher PCS scores (44.76 [39.42-48.52] vs. 35.08
[29.74-39.83]; p < 0.001) and MCS scores (43.42
[37.17-48.19] vs. 35.90 [27.72-40.98]; p < 0.001),
with highly significant differences across both stra-
ta (all p<0.006). Within-group analysis revealed
significant PCS improvement from baseline to 12
months in the experimental group (p < 0.001 over-
all; Stratum A: p = 0.001; Stratum B: p = 0.004),
with scores plateauing between 6 and 12 months
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(p =0.931) (Table 3). In contrast, the control group
showed no significant change from baseline to 6
months (p = 0.308) but experienced a significant
decline from 6 to 12 months (overall: p = 0.001;
Stratum A: p = 0.010; Stratum B: p = 0.027), with
overall deterioration from baseline to 12 months
reaching significance (p = 0.033). For MCS, ex-
perimental group scores improved modestly from
baseline to 6 months (p = 0.041) and remained sta-
ble through 12 months (p = 0.375 for 6-12 months
change; p = 0.066 for 0-12 months overall), where-
as the control group deteriorated significantly from
6 to 12 months (p < 0.001) and from baseline to 12




months (p < 0.001 overall) (Table 3). The between-
group MCS difference, therefore, reflects preserva-
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tion of mental health status — a clinically meaning-

Table 2. Outcomes at Baseline, 6 Months, and 12 Months [median, IQR]

ful outcome in a condition typically associated with
progressive psychological decline.

Experimental group Control group Between-group p-value
Outcome :(l::li (?lvzel;;alll St=r ?9“ Stzrfzn (I)lv=el:73;l St=r ?711 nSt=r:31 Overall| StrA | StrB
SF-12 Physical Component Summary (PCS) [median, IQR]
39.01 42.70 | 36.27 37.02 40.10 | 34.47
Baseline | [33.18- | [37.73-| [30.6- | [32.62- | [35.95- | [32.2- | 0.194 | 0.093 | 0.855
43.55] | 47.07] | 40.86] | 41.16] | 43.65] | 38.37]
6 4374 | 47.30 | 39.88 38.28 39.83 | 37.90
PCS months [39.31- | [43.74- | [35.03- | [31.94- | [35.5- |[30.94- | <0.001 | <0.001 | 0.047
49.46] | 50.78] | 44.30] | 44.44] | 46.13] | 42.29]
12 4476 | 47.10 | 40.90 35.08 35.30 | 32.73
months [39.42- | [42.5- | [34.49- | [29.74- | [30.62- | [28.28- | <0.001 | <0.001 | <0.001
48.52] | 50.50] | 46.73]1 | 39.83] | 41.15] | 39.52]
SF-12 Mental Component Summary (MCS) [median, IQR]
40.73 | 42.02 | 39.04 41.65 46.06 | 38.34
Baseline | [35.57- | [37.43- | [34.65- | [36.88- | [40.99- | [35.03-| 0.493 | 0.048 | 0.477
46.34] | 48.19] | 45.58] | 47.86] | 50.91] | 42.81]
6 4449 | 4447 | 44.55 39.36 42.37 37.5
MCS months [38.25- | [38.67- | [36.28- | [34.86- | [38.15-|[32.29-| 0.003 | 0.530 | <0.001
48.22] | 47.52] | 48.56] | 45.11] | 49.18] | 42.03]
12 4342 | 4599 | 39.68 35.90 39.57 | 31.88
months [37.17- | [37.77- | [35.92- | [27.72- | [34.2- |[25.85-| <0.001 | 0.006 | <0.001
48.19] | 49.28] | 45.94] | 40.98] | 41.81] | 37.02]
VAS Pain Intensity [median, IQR, scale 0-10]
Baseline | 5[4-6] | 4[3-5] | 5[4-7] | 5[4-6] | 4[3-6] | 4[4-6] | 0.614 | 0.677 | 0.739
5
6
VAS Pain | months 412-5] | 3[2-4] [3.67]5- 5[4-6] | 4[3-5] | 6[5-7] | <0.001 | 0.001 | <0.001
12 3[2-5] | 2[2-4] 4.5 13- 5[4-6] | 5[4-6] | 6 [5-7] | <0.001 | <0.001 | 0.002
months 6] ' ) )
Pain-free Walking Distance [median, IQR, scale 1-6]
Baseline | 4 [4-5] | 5[4-5] | 4[4-5] | 4[4-5] | 5[4-5] | 4[4-5] | 0.907 | 0.384 | 0.398
Walking moflths 5[4-5] | 5[5-5] | 41[4-5] | 4[4-5] | 5[4-5] | 4[3-4] | <0.001 | 0.002 | 0.015
distance. B
months 5[4-5] | 5[5-5] | 4[4-5] | 4[4-5] | 4[4-5] | 4[3-4] | <0.001 | <0.001 | <0.001
Quality-Adjusted Life Years (QALY, SF-6D)
QALY 12 0.67 0.72 0.64 0.60 0.65 0.58
(SF-6D) months [0.64- | [0.69- | [0.61- | [0.57- | [0.62- | [0.54- | <0.001 |<0.001 | <0.001
0.72] 0.73] 0.67] 0.65] 0.67] 0.59]

SF-12 PCS/MCS: higher scores = better health (range 0-100). QALY derived from SF-6D utility scores
(trapezoidal method, range 0-1). Between-group p-values from the Mann-Whitney U test. Str A = Stratum
A (Rutherford 2-3), Str B = Stratum B (Rutherford 4-5).

Source: compiled by the authors

Pain intensity

Baseline median VAS pain scores were com-

parable between groups (5 [4-6] vs. 5 [4-6]; p =

0.614) (Table 2). At 12 months, pain scores were sig-
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nificantly lower in the experimental group (3 [2-5]
vs. 5[4-6]; p<0.001), consistent across Stratum A (2
[2-4] vs. 5 [4-6]; p <0.001) and Stratum B (4.5 [3-6]
vs. 6 [5-7]; p=0.002). Pain scores in the experimen-

tal group remained stable from 6 to 12 months (p =
0.640), confirming sustained analgesic benefit, while
the control group showed significant worsening over
the same interval (p = 0.033) (Table 3).

Table 3. Within-Group p-Values: 0 — 6 months, 6 — 12 months, 0 — 12 months

Experimental group Control group

Outcome Interval Overall Strz::um Strz;;um Overall Strz;:um Strz;;um
SF-12 Physical Component Summary (PCS) — within-group p-values

0 — 6 months <0.001 | <0.001 0.003 0.308 0.635 0.382
PCS 6 — 12 months 0.931 0.635 0.722 0.001 0.010 0.027

0 — 12 months <0.001 0.001 0.004 0.033 0.126 0.156
SF-12 Mental Component Summary (MCS) — within-group p-values

0 — 6 months 0.041 0.322 0.069 0.066 0.102 0.274
MCS 6 — 12 months 0.375 0.769 0.149 <0.001 0.084 <0.001

0 — 12 months 0.066 0.125 0.905 <0.001 | <0.001 0.041
VAS Pain Intensity — within-group p-values

0 — 6 months <0.001 | <0.001 | <0.001 0.971 0.197 0.040
VAS Pain 6 — 12 months 0.640 >().999 0.539 0.033 0.002 0.515

0 — 12 months <0.001 0.002 <0.001 0.054 0.150 0.190
Pain-free Walking Distance — within-group p-values

0 — 6 months 0.007 0.025 0.085 0.077 0.933 0.012
Walking distance 6 — 12 months 0.508 >0.999 0.386 0.132 0.133 0.553

0 — 12 months 0.003 0.059 0.021 0.004 0.158 0.007

Within-group p-values from the Wilcoxon signed-rank test. Str A = Stratum A (Rutherford 2-3), Str B =

Stratum B (Rutherford 4-5).
Source: compiled by the authors

Hospitalizations, revascularization, and
amputation

PAD-related hospitalizations occurred in 12
experimental (14.8 %) versus 16 control partici-
pants (20.5 %; OR=1.48, 95 % CI: 0.65-3.38; p =
0.346) (Table 4). Mean hospitalizations per patient
were 0.15 = 0.36 versus 0.21 = 0.41 (p = 0.349).
Stratified analysis showed numerically lower rates
in both Stratum A (2.6 % vs. 8.1 %) and Stratum B
(26.2 % vs. 31.7 %), neither reaching statistical sig-
nificance. Revascularization was required in 9.9 %
versus 12.8 % (p = 0.558). Amputation occurred in
4.9 % versus 7.7 % (OR=1.60, 95 % CI: 0.44-5.90;
p = 0.476), representing a 36 % relative reduction
without statistical significance; no amputations
were recorded in Stratum A.

Disability status

At baseline, disability was present exclu-
sively in Stratum B patients (experimental: 21.4
%; control: 24.4 %; p = 0.748) (Table 4). New dis-
ability developed in 3 experimental (3.7 %) and 5
control participants (6.4 %; p = 0.686). Among par-
ticipants with baseline disability, changes in status
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(improvement, worsening, or stability) did not dif-
fer significantly between groups (p = 0.686 over-
all). The majority remained stable in both groups
(experimental: 92.6 %; control: 91.0 %).

Smoking cessation

At baseline, 52 (64.2 %) experimental and
47 (60.3 %) control participants were active smok-
ers (Table 4). At 12 months, cessation was achieved
by 25.0 % of baseline smokers in the experimen-
tal group, compared with 8.5 % in controls (OR =
3.13, 95 % CI: 1.07-9.19; p = 0.026). The benefit
was most pronounced in Stratum B: 37.0 % ver-
sus 7.1 % (OR=6.09, 95 % CI: 1.24-29.84; p =
0.014). Among those who continued smoking, the
proportion who reduced smoking intensity was sig-
nificantly higher in the experimental group overall
(37.0 % vs. 19.2 %; OR=1.93, 95 % CI: 1.13-3.29;
p = 0.013) and in Stratum B (47.6 % vs. 19.5 %;
OR=2.44, 95 % CI: 1.21-4.90; p = 0.007).

Pain-free walking distance and QALYs

Pain-free walking distance improved sig-
nificantly in the experimental group from baseline
to 12 months (p = 0.003 overall; Stratum B: p =
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Table 4. Smoking and smoking intensity change, disability status, and PAD-related clinical events over
12-month follow-up

Overall Stratum A Stratum B
(Rutherford 2-3) (Rutherford 4-5)
Expn= | Ctrln= Exp A Ctrl_ Exp_ Ctrl_
Outcome 31 78 P | =39 An=| p [Bn=|Bn=| p
37 42 41
Smoking cessation and intensity at 12 months
25 19 27 28
Baseline smokers 32 0(/6)4'2 47 (;6)0'3 0.083 | (64.1 | (51.3 [0.260| (64.3 | (68.3 |0.699
° ’ %) | %) %) | %)
. 3 2 10
o
l?;zl?;elgrl?z)izigs Foof | 13 (;2)5 o (;8)'5 0.026 | (12.0 | (10.5 |0.688| (37.0 | (;7)'1 0.014
(V (\ %) %) %) ()
. 8 5 7
g}cr:;‘jfg smoking, n 100(/1)2'3 12 (;1)5 410579 205 | (135 | 0418 2 0(/4)'8 (17.1 |0.071
0 0 0 %) %) 0 %)
) 10 7 20 8
gj"ggﬁ;‘l smoking, n 30(;3)7'0 15 (;1)9'2 0.013 | (25.6 | (18.9 |0.482| (47.6 | (19.5 |0.007
° ° ° %) | %) %) | %)
Disability status at baseline and over 12-month follow-up
C . 9 10
121sab111ty at baseline, n 9 (11.1 %) 100(12.8 0.740 (())(0 (())(0 i 214 | 244 0748
(%) 70) /0) /0) % | %)
. 5(6.4 2(5.1]3(@8.1 1241|249
0 0
New disability, n (%) 3 (3.7 %) %) 0.686 %) %) 0.600 %) %) 0.765
Disability: o 2(2.6 00 | 0(0 3(7.1 1249
Improvement, n (%) 33.7%) %) 0.686 %) %) ) %) %) 0.765
Disability: Worsening, o 5(6.4 i 2(5.1 381 1241249 i
n (%) 3 (3.7 %) %) %) %) 0.600 %) %)
Disability: No change, 75(92.6 | 71 (91.0 37 34 38 37
n (%) %) %) - (949 | (91.9 - (90.5 | (90.2 -
’ ° ° %) | %) %) | %)
PAD-related clinical events over 12-month follow-up
T 11 13
Hospitalizations, total, 12 (14.8 | 16 (20.5 1(2.6 |3(8.1
0.346 0.283 | (26.2 | (31.7 | 0.582
n (%) %) %) %) %) %) %)
Hospitalizations per 0.15+ 021 + 0.03+|0.08 £ 0.26+|0.32+
patient, mean + SD 0.36 0.41 0.349 0.16 | 0.28 0.283 045 | 0.47 0.582
7 7
Revascularization, n (%) | 8 (9.9 %) 10(12.8 0.558 1(2.6 3.1 0.279 | (16.7 | (17.1 | 0.961
%) %) %)
%) %)
6
. 6 (7.7 00 | 0(0 4(9.5
0 0, -
Amputation, n (%) 4 (4.9 %) %) 0.476 %) %) %) (})/456 0.475
0

Smoking cessation was defined as complete abstinence in the preceding month at 12-month follow-up.
Smoking intensity classified as: 0 = non-smoker; 1 = <I0 cigarettes/day; 2 = 11-20/day; 3 = >20/day.
Disability change categories: improvement, worsening, or no change from baseline to 12 months. Str A =
Stratum A, Str B = Stratum B.

Source: compiled by the authors
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0.021), while the control group showed significant
deterioration (p = 0.004 overall; Stratum B: p =
0.007). Between-group differences at 12 months
were highly significant overall and within both stra-
ta (all p <0.001) (Tables 2-3). QALY scores were
significantly higher in the experimental group (0.67
[0.64-0.72] vs. 0.60 [0.57-0.65]; p < 0.001), con-
sistent across Stratum A (0.72 [0.69-0.73] vs. 0.65
[0.62-0.67]; p < 0.001) and Stratum B (0.64 [0.61-
0.67] vs. 0.58 [0.54-0.59]; p < 0.001) (Table 2).

No adverse events attributable to the educa-
tional program were recorded during the 12-month
follow-up.

Discussion

This randomized controlled trial demon-
strates that a structured multimodal educational
program significantly improves patient-reported
outcomes and smoking cessation in patients with
PAD, including CLTI. To our knowledge, this is
the first RCT to evaluate the impact of a compre-
hensive educational intervention on hospitalization
rates, amputation rates, and quality of life, specifi-
cally in this population.

The 9.68-point between-group difference
in PCS at 12 months represents a clinically mean-
ingful effect comparable in magnitude to that re-
ported in diabetes self-management programs [20].
The MCS difference reflects preservation of mental
health status against progressive deterioration in
controls — an important finding in a condition char-
acterized by chronic pain, limited mobility, and so-
cial isolation [21].

Hospitalization and amputation rates were
numerically lower in the experimental group (14.8
% vs. 20.5 % and 4.9 % vs. 7.7 %), but did not
reach statistical significance, likely due to insuf-
ficient power to detect rare events. The 36 % rela-
tive reduction in amputation rate is clinically nota-
ble and warrants confirmation in larger trials. The
threefold higher smoking cessation rate (25.0 %
vs. 8.5 %) is particularly significant, as smoking
is the most potent modifiable risk factor for PAD
progression [22]. The cessation rates observed
are consistent with published estimates from in-
tensive behavioral programs, and were especially
pronounced in Stratum B (37.0 % vs. 7.1 %), sug-
gesting that prominent symptoms may heighten
motivation [23].

These findings align with evidence from
analogous interventions. A meta-analysis of struc-

51

tured exercise combined with patient education
for intermittent claudication showed an increase
in maximum walking distance of approximately
120 meters compared with usual care [24]. The
CLEVER trial demonstrated that structured ex-
ercise outperformed invasive interventions in im-
proving functional outcomes for PAD at 6 months
[25]. A systematic review of group-based self-
management education in type 2 diabetes report-
ed quality-of-life improvements of comparable
magnitude to those observed here [20]. A further
systematic review by Rochfort et al. identified im-
provements in disease knowledge, self-efficacy,
and behavioral outcomes from patient self-man-
agement programs in chronic conditions, although
that work did not assess hard clinical endpoints
such as hospitalizations and amputations [26]. A
distinguishing feature of the present study is that
educational interventions proved effective even at
advanced disease stages, challenging the nihilistic
approach that sometimes prevails in the manage-
ment of severe PAD cases and supporting second-
ary prevention across the full disease spectrum.

The mechanisms underlying the improve-
ments are likely multifactorial and synergistic. En-
hanced patient knowledge may have encouraged
timely medical consultation, preventing complica-
tions from escalating to hospitalization or amputa-
tion — the concept of patient activation has been
associated with better outcomes across multiple
chronic conditions [27]. Instruction in foot and
wound care was particularly relevant given the
susceptibility to infectious complications in CLTI
[28]. Smoking cessation counseling, structured ex-
ercise guidance, and psychosocial support through
peer group interaction likely contributed synergis-
tically. The digital platform reinforced knowledge
and skills between sessions, allowing participants
to review material at their own pace. Improved ad-
herence to pharmacological therapy — including an-
tiplatelet therapy, statins, and blood pressure con-
trol — though not directly measured, may also rep-
resent an important mediating mechanism [29]. The
hybrid approach addresses key barriers, including
limited digital literacy among older patients, con-
sistent with evidence that digital interventions are
most effective when used as supplements to direct
physician-delivered education [30].

Strengths and limitations

Strengths include the rigorous RCT design
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with adequate statistical power, prospective ethics
approval, adherence to CONSORT 2025, stratifi-
cation by Rutherford category to ensure balanced
disease severity across groups, validated outcome
instruments, a comprehensive hybrid intervention
design reflecting contemporary chronic disease
management, and low attrition (11.4 % experi-
mental; 15.2 % control). The 12-month follow-up
allowed assessment of both short- and medium-
term effects, and the inclusion of a broad range of
outcomes — from patient-reported quality of life
to hard clinical events — provided comprehensive
program evaluation.

Limitations include: infeasibility of par-
ticipant and provider blinding, potentially in-
troducing performance and attention bias; self-
reported measures may have been influenced by
awareness of group assignment. The single-cen-
ter design in Kazakhstan may limit generalizabil-
ity to other healthcare settings and geographical
regions with different socioeconomic conditions.
The study was underpowered to detect statisti-
cally significant differences in rare events such
as amputation and hospitalization, as sample size
calculations were based on anticipated differ-
ences in quality-of-life scores. The per-protocol
analysis may overestimate treatment effects rela-
tive to an intention-to-treat approach. Trial reg-
istration was retrospective (with no post-enroll-
ment protocol changes). Participant adherence to
individual program components was not system-
atically recorded, limiting evaluation of dose-
response relationships. Concomitant pharmaco-
logical therapy was not tracked, representing an
unmeasured potential confounder. Cost-effec-
tiveness was not assessed, and follow-up beyond
12 months is needed to establish the long-term
durability of effects.

Conclusion

The CLTI School significantly improved
quality of life, pain intensity, functional capacity,
and smoking cessation in patients with PAD, in-
cluding chronic limb-threatening ischemia. Differ-
ences in hospitalization and amputation rates were
clinically meaningful but statistically underpow-
ered. These findings support integrating structured
educational programs into standard PAD manage-
ment as an essential component of comprehensive
care and an effective secondary prevention strategy,
even in patients with advanced disease.
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HNEPUDPEPUAJIBIK APTEPUS AYPYJIAPBI AACBIHIA AAKTBIH TPO®UKAJIBIK 7KA-
PAJIAPBI BAP )KOHE )KOK HAHMEHTTEPAI OKBITYIBIH MYJIbTUMOJAJIB/bI
BAYTJAPTAMACBIHBIH TUIMALJIT'T

. T. Xacenos'", C. Baxtusip?, C. C. Canap6aes’, T. A. Cynranajues’,
A. M. Unnanues’, JI. Apunac’, P. K. CyxneiimenoBa', I. Y. Opa3oBa'
"'KEAK «Acrana mequnuHa yHuBepcuTeTi», Kazakcran, Actana
2 M. KosbibaeB arsiagarsl Contyctik Kazakcran ynusepcuteti, Kazakcran, [letpomnasn
3 «On-Kammy» XKIIIC, Kazakcran, Acrana
4 «¥nTTHIK FRUTBIMU OHKOJIOTHS opTanbireDy JKIIC, Kazakcran, Actana
> Xorapsb! OiTIMHIH FEUTBIMUA UHCTUTYTHI, bonuBus, Canta-Kpyc-ne-na-Creppa
*Koppecnondenm asmop

AHjgaTna

Ozexminiei. ASK-KONAapra Kayill TOHAIPETIH CO3BUIMAJIBI HIIEMHUS — NepuEepUsIIbIK apTepus
aypyBIHBIH €H aybIp TYpi, aMIIyTallis MEH OJiM-KITiM KayliMeH curaTTanaasl. [laiMeHTTep/ i OKbITYIbIH
KypbUIBIMIaNFaH OarmapiiaMaiapbl 0acka CO3bLIMANBI aypynap Ke3iHJe THIMILUTITIH ToNenae/i, anaiaa
nepudepusIIbIK apTepUs aypyshl, acipece AsIK-Koaapra Kayil TOHIIPETIH CO3bUIMAIIBI HIIIEMHUSChHI KE31HIET1
JepeKTep KETKITIKCI3.

Maxcamui. llepudepusiabik apTepus aypybl 0ap HayKacTap/a CTaHAapTThl EMMEH CaJIbICThIPFaHJaF bl
MYJIBTUMO/IAMBIEI OisliM Oepy OGarmapnamachiHbiH (CLTI MekTe01) KIMHUKAIBIK HOTHKEIEPre KoHe eMip
camachlHA THIMJLUTITIH Oaranay.

Mamepuanoap men a20icmep. 1lapaniens TONTapMeH paHIOMHU3AIMIIaHFAH OaKbUIAHATHIH 3€PTTEY
(Acrana, Kazakcran). [lepudepusuibik aprepus aypysl 6ap 184 naykac (Py3epdopna 2-5) 1:1 kareiHacsiHIa
pangomMu3anusiianabl, 12 aii 6oiibl OakpUTaHabl. barmapnaMa TONTHIK cabakTapibl, MUQPIBIK MIaTdop-
MaHbl, KOJ/1ay TONTApBIH XKOHE TEMEKiHI TacTayFa KeHecTi KamTbiabl. [IpoTokon OoifbiHma Tanmayna 81
HKCTIIEPUMEHTTIK koHe 78 Gakpliay TOOBIHBIH KaThICYIIBICH 3epTTeni. Herisri HoTmxkenep: eMip canachl
(SF-12) xoHe aypyxaHara KaTKbI3y JKULIITI.

Homuoicenepi. 12 aiinan keilin sxcriepuMeHTTIK TonTa SF-12 ¢usuxansik (44,76 xapcesr 35,08; p <
0,001) >xoHe mcuxuKaIbIK KoMmrnoHeHTTepi (43,42 kapcst 35,90; p < 0,001) aiiTapibiKTaii >kOFapbl OOJIIBI.
Aypyxanara xartkpizynap (14,8 % xapcst 20,5 %; p = 0,346) xone amnyrauusinap (4,9 % xapcet 7,7 %; p
= 0,476) canmeH anrannia a3z 00mbl, Oipak CTATHCTUKAIBIK MaHBI3BLUIBIKKA KETKEH XKOK. TeMeKiHi TacTay
yur ece xkorapsl 6061 (25,0 % kapcest 8,5 %; p = 0,026), aysipceiny azaiiasl (Meauana BAII 3 kapcst 5; p
<0,001), QALY sxorapsl 60msl (0,67 kapest 0,60; p < 0,001).

Kopvimwinovr. CLTI wmexte0i mnepudepusiblk aprepusi aypybsl Oap HayKacTapAa IalMeHT-
xabapiiaHFaH HOTIDKENEP/ JKoHEe TeMEeKiHI TacTaydbl alTapibIKTai skakcapTThl. KypbuibiMaanran Oifim
Oepy Oarnapiaamanapsl nepudeprsIblK apTepHst aypybIHBIH KeIIeHA1 OaKblIaybIHBIH MIHIETTI KOMIIOHEHTI
peTiHe KapacThIPbLTYbI KEpeK.

Tyiiin co30ep: nepughepuanvix apmepus aypybvl, nayuenmmi oKbinmy, emip canacvl, memeKini ma-
cmay, eKiHuii pemmik anobiH any, paHOOMU3AYUALAHEAH OAKbIIAHAMbIH 3ePIMmeY.
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3OPEKTUBHOCTHh MYJIbTUMOJIAJIBHOM TPOI'PAMMbBI OBYYEHHUS MAIIMEHTOB C
HAJIMYUEM U BE3 TPOPUUYECKHUX S13B HUKHUX KOHEYHOCTEM HA ®OHE 3ABO-
JJEBAHUM NEPUPEPUUYECKUX APTEPUN

. T. Xacenos'", C. Baxrusip®, C. C. Canapoaes’, T. A. CyaTtanaiunes’,
A. M. Unnamues’, JI. Apunac’, P. K. Cyneiimenosa', I. . Opa3oBa'
"HAO «MenuiuHckuii yauBepcuteT Actana», Kasaxcran, Actana
? CeBepo-Kazaxcranckuii yuusepcutet umern M. Ko3si0aeBa, Kazaxcran, [lerponaBinoBck
> TOO «Anp-Kamuy», Kazaxcran, Actana
* TOO «HaumoHasibHbII HayYHBIH OHKOJIOTMYECKHH 1IeHTp», Ka3axcraH, Acrana
> Hay4HbIli HHCTHTYT BbICIIETO 0Opa3oBaHus, bonusus, Canra-Kpyc-ne-na-Cbeppa
*Koppecnonoupyrowuii agmop

Pesrome

AxmyanoHocmy. Kputnueckas MIeMusi HKHUX KOHeYHOCTel- Haubonee Tsokénas ¢popma 3aboe-
BaHU nepudepruuecKux apTepuii, XapaKTepU3yIONasicsi BHICOKUM PUCKOM aMIYyTalldH U JIETAIBHOTO HC-
xona. CTpyKTypHpOBaHHbIE 00pa30BaTeIbHbIE IPOTPAMMBI IS MAIIMEHTOB MPOAEMOHCTPHPOBAH 3 dek-
TUBHOCTH IPH JIPYTHX XPOHUYECKUX 3a00JI€BaHUAX, OJHAKO MX BIHMSHHUE MPH 3a00JeBaHUM Tiepudeprde-
CKUX apTepuii, B 0COOEHHOCTHU NMPH KPUTHUECKON MIIIEMHUH HIPKHUX KOHEYHOCTEH, N3y4eHO HEA0CTAaTOYHO.

Lenv. Ouenuth 3(p(HEeKTUBHOCTD CTPYKTYPUPOBAHHON MYJIBTUMOJATIBHON 00pa3oBaTelIbHOM Mpo-
rpamMsl (IIkona CLTI) no cpaBHEHUIO CO CTaHAAPTHOM MOMOIIBIO B OTHOILIEHUH KIIMHUYECKUX UCXO/I0B U
KauecTBa JKU3HU MALMEHTOB ¢ 3a00J€BaHuEM NepU(pEepHUeCcKUX apTepHid.

Mamepuanvr u memoosi. PaHAOMU3UPOBAHHOE KOHTPOJIUPYEMOE HCCIIEIOBAaHUE TMapauIeIbHBIX
rpynn (Acrana, Kazaxcran). 184 mammenra c 3I1A (kareropuu Pyrepdopna 2-5) pangomusupoans! 1:1
u Habmonanuch 12 mecaues. [IporpaMma BrITIOYasa rpynmnoBbie 3aHATHS, TU(PPOBYIO MIaThopMy, TPYIIIIbI
MOJAECPAKKN M KOHCYJBbTHPOBAHHE IO OTKa3y OT KypeHus. AHaJIN3 MO MPOTOKOIy: 81 ydyacTHHK 3KCHepu-
MEHTaJIbHON U 78 KOHTPOJIBHOU Ipynmsl. [lepBUYHbIE KOHEUHBIE TOUKU: KauecTBO ku3HU (SF-12) 1 yacTto-
Ta TOCTIUTAIN3ALNH, CBA3aHHBIX C 3a00J€BaHUEM NEepH(PEPUUECKUX aPTEPHIA.

Pezynomamer. Uepes 12 mecsineB 3KkcriepuMeHTaNIbHAS TPyIINa MoKa3ana 3HaYMMO 0osiee BHICOKHE
nokazatenu ¢usudeckoro (44,76 vs 35,08; p < 0,001) u ncuxuueckoro kommnoneHToB SF-12 (43,42 vs
35,90; p <0,001). I'ociuranuzanuu (14,8 % vs 20,5 %; p = 0,346) u amnyrauuu (4,9 % vs 7,7 %; p =0,476)
YHCIIEHHO HUXE, HO 0e3 cTaTucThueckoi 3HaunMocTu. OTKa3 OT KypeHust — BTpoe Bbime (25,0 % vs 8,5
%; p = 0,026), 6onp cam3mnack (Mmenuana BAIIL 3 vs 5; p <0,001), QALY Berme (0,67 vs 0,60; p < 0,001).

Bvi16oow. lkona CLTI 3HaunMo yny4imia naueHT-OpUeHTHPOBAHHBIE UCXO/IbI U IT0KA3aTENN OT-
Kaza oT KypeHus. CTpyKTypupoBaHHbIE 00pa30BaTeIbHbIE TPOrPaAMMBI CIIEIYET pacCMaTpUBaTh KaK HEOTb-
€MJIEMBIIl KOMIIOHEHT KOMIUIEKCHOTO JIeUeHHUs 3a00IeBaHul nepuepruuecKux apTepHil.

Knroueswie cnosa: 3ab0nesanue nepugepuieckux apmeputl, 0Oyuerue nayueHmos, Kauecmaeao Heus3-
HU, OMKA3 OM KypeHus, 6MOopUdHas npoOUIAKMuKa, paHoOoMU3upo8aHHoe KOHMpOoIupyemoe ucciedosanue.
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Abstract

Relevance. Adhesive small bowel obstruction is a common surgical emergency associated with
substantial morbidity and frequently requires operative treatment. Although multi-port laparoscopy is
widely accepted, evidence regarding the safety and feasibility of single-port laparoscopic surgery remains
limited.

Objective: To evaluate the feasibility, safety, and perioperative outcomes of single-port laparoscopic
surgery in the management of adhesive small bowel obstruction.

Materials and Methods. This was a retrospective, multicenter, single-arm observational study
conducted from April 2018 to October 2025 and included 91 patients with adhesive small bowel obstruction.
All patients were operated on by one surgeon laparoscopically using the single-port technique (single-port
laparoscopic surgery). The effectiveness of single-port laparoscopic surgery was assessed by analyzing
operative time, intraoperative and postoperative complications, length of hospital stay, incision length, and
intraoperative blood loss.

Results. In this selected cohort, all 91 patients underwent SPLS without conversion to multi-port
laparoscopy or open surgery. Postoperative complications occurred in 5 patients, corresponding to an
incidence of 5.5 % (95 % CI: 1.8-12.4). Favorable outcomes were likely associated with careful patient
selection and surgeon expertise, despite the technical challenges of the single-port approach. These findings
suggest that SPLS may be a feasible minimally invasive approach in selected ASBO patients when performed
by an experienced surgeon.

Conclusions. The findings suggest that SPLS is technically feasible and potentially safe in carefully
selected patients with ASBO when performed by an experienced surgeon. However, prospective comparative
studies are required to confirm its advantages over conventional laparoscopic or open approaches.

Keywords: adhesive small bowel obstruction, single-port, laparoscopic surgery, adhesion formation.

Introduction

Adhesive small bowel obstruction (hereinaf-
ter — ASBO) is a serious and potentially life-threat-
ening condition that frequently requires surgical in-
tervention. Postoperative adhesions account for ap-
proximately 60-75 % of all cases of small bowel ob-
struction [1]. The diagnosis of adhesive small bowel
obstruction includes taking medical history, physical
examination, and visualization of the abdominal
cavity using ultrasound examination; computed to-

mography is also used for visualization. The clinical
symptoms and complaints of patients with ASBO
include intermittent (colicky) abdominal pain, ab-
dominal distension, nausea, and vomiting, often ac-
companied by constipation [2].

The most common cause of adhesion forma-
tion in the abdominal cavity is mechanical injury of
the peritoneum, for example, adhesion formation
after abdominal surgery, inflammatory processes of
the intestine and the abdominal cavity [3]. ASBO is
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a common problem in general surgical practice and
accounts for about 20 % of all emergency conditions
[1]. Despite the development of preventive medi-
cine, the development of new anti-adhesive agents,
and the emergence of minimally invasive surgical
methods, adhesive small bowel obstruction and its
treatment continue to be a relevant topic in general
surgery.

It is also important to understand the patho-
physiology of ASBO. ASBO develops as a result of
damage to the peritoneum, as noted above, and this
triggers an inflammatory cascade with the release of
cytokines, in particular interleukins IL-1, IL-6, and
TNF-a. These inflammatory mediators increase vas-
cular permeability and promote the release of fibrin-
rich exudate onto the damaged peritoneal surface.
A fibrin matrix is formed, which then serves as a
framework for fibroblast proliferation and collagen
deposition. As a result, persistent fibrous adhesions
are formed [2]. These adhesions cause mechanical
obstruction of the small intestine due to kinking,
compression, or fixation of intestinal loops, which
leads to proximal dilatation, increased intraluminal
pressure, venous congestion, and edema of the intes-
tinal wall. With prolonged obstruction, arterial blood
flow is also impaired, and ischemia, mucosal dam-
age, and, in severe cases, bowel necrosis and perfo-
ration develop [4].

There are several methods for the treatment
of ASBO, and the two main categories are conserva-
tive treatment and surgical intervention. In a study
written by Chang-Jun et al. (2025), different strate-
gies for the treatment of ASBO are described. The
conservative treatment group includes nutritional
support, bowel decompression, and pharmacothera-
py. As surgical interventions, such methods as lapa-
rotomy for adhesiolysis, laparoscopic surgery, and
adhesion prevention by the use of barrier agents,
such as hyaluronic acid and carboxymethylcellulose,
were described [5]. In addition, there are also poorly
studied but innovative methods for the treatment of
adhesive bowel disease, such as advanced directions
of immunomodulatory and molecular interventions
(CRISPR, therapeutic delivery of miR-29b nanopar-
ticles).

The management strategy for patients with
ASBO varies depending on the severity of obstruc-
tion and the patient's clinical condition. Conservative
treatment, such as nasogastric decompression and
intravenous fluid therapy, is successful in approxi-
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mately 70-80% of appropriately selected patients
[1,2]. Recent evidence suggests that the success of
conservative management is strongly influenced by
patient selection and clinical characteristics [6]. It is
important to choose the correct treatment method,
since if conservative treatment is sufficient, surgical
intervention may worsen adhesive disease. Surgical
intervention becomes necessary when conservative
treatment fails and when signs of complications ap-
pear [7].

As described earlier, ASBO can be treated
by either laparotomy or laparoscopic adhesiolysis.
In appropriately selected patients, multi-port laparo-
scopic surgery (hereinafter — MPLS) represents an
established minimally invasive alternative to open
surgery and may provide reduced surgical trauma,
faster postoperative recovery, and shorter hospital
stay [7; 8].

However, single-port laparoscopic surgery
(hereinafter — SPLS), or single-port laparoscopy, has
gained popularity in recent years as a minimally in-
vasive approach in a number of operations, including
cholecystectomy, colectomy, and others [9-13].

Compared with multi-port laparoscopic sur-
gery, the single-port method is associated with less
pronounced postoperative pain, faster recovery, and
better cosmetic effect [9-15]. This method is espe-
cially popular in East Asian countries and is actively
being introduced as a surgical treatment for various
diseases of the abdominal cavity and pelvis.

Despite the results reported by colleagues
from East Asia, single-port laparoscopy has not yet
been included in the list of standard treatment meth-
ods for ASBO. Reports on the use of single-port sur-
gery remain limited, but a hypothesis is being put
forward that SPLS may become a safe and effective
method and may even be used as a standard approach
in patients with indications for surgery.

Objective: To evaluate the feasibility, safety,
and perioperative outcomes of single-port laparo-
scopic surgery (SPLS) in the management of adhe-
sive small bowel obstruction.

Materials and methods

This was a retrospective, multicenter, single-
arm observational study, which included 91 patients
(35 men and 56 women). Due to the absence of a
comparator group, the study was designed to de-
scribe perioperative and follow-up outcomes after
SPLS rather than to assess comparative effective-
ness. We retrospectively analyzed all 91 patients
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that were operated from April 2018 to October 2025
with SPLS technique using the common hospital
database. A commercially available Octo-Port® sin-
gle-port access device (South Korea) was used in all
procedures. Patients were not randomly allocated to
SPLS; eligibility for the procedure was determined
according to the predefined inclusion and exclusion
criteria. All consecutive patients who underwent
SPLS during the study period and met the eligibility
criteria were included in the study. The mean postop-
erative follow-up was 14 months.

All patients were operated on by one surgeon.
Surgical interventions were performed in two hos-
pitals: «Multidisciplinary regional hospital» Health
Department of Kyzylorda region and City Hospital
#3 Astana. All patients were informed in the preop-
erative period about the possible need for conversion
to other methods. The protocol of this study was ap-
proved on 1 March 2019 by the Ethics Committee
of hospitals where study was held and in accordance
with the Helsinki Declaration. Moreover, the study
was approved by local bioethics committee of As-
tana Medical University, the number of protocol is
#5 (Decision of the LBC of NJSC AMU No. 5)

Instrumental diagnostic methods such as
computed tomography, ultrasonography, and radiog-
raphy were used for the diagnosis of ASBO.

Presence of signs of bowel perforation or
necrosis at initial examination, suspicion of malig-
nant bowel obstruction based on medical history,
clinical presentation, or imaging data or patient re-
fusal of surgical intervention were criteria for exclu-
sion. To be included in the study, patients had to be
over 18 years old, have clinically and radiologically
confirmed diagnosis of adhesive bowel obstruction,
should not have signs of peritonitis, and be hemody-
namically stable at the stage of preoperative prepara-
tion

All patients with a clinical picture of adhe-
sive small bowel obstruction underwent clinical
evaluation, including medical history taking, physi-
cal examination, and laboratory tests. All patients
received standard preoperative preparation. Each pa-
tient underwent nasogastric decompression, intrave-
nous infusion therapy, and monitoring of vital signs
prior to surgery.

Surgical procedure. The patient is placed in
the supine position with the possibility of chang-
ing the position of the operating table. The opera-
tion is performed under general anesthesia. Access is

achieved through a 3-4 cm umbilical incision. After
layer-by-layer dissection and fasciotomy, a single-
port device is installed, and CO- insufflation is per-
formed at a pressure of 10-12 mmHg. The first stage
consists of diagnostic inspection of the abdominal
cavity. Manipulation of markedly distended bowel
loops is avoided. Inspection begins with distal, col-
lapsed segments of the small intestine, with gradual
advancement proximally until the transition zone
is identified. After identification of the cause of ob-
struction, adhesiolysis is performed. Preference is
given to sharp dissection using cold scissors. Adhe-
sions are divided perpendicular to the bowel wall
with minimal traction and constant visual control of
the serosa. The use of electrocautery near the bowel
wall is not recommended due to the risk of thermal
injury. In case of serosal injury, immediate suturing
with an atraumatic suture is performed. After release
of the bowel, its viability is assessed based on color,
peristalsis, and mesenteric pulsation. The operation
is completed by removal of the single-port device,
mandatory closure of the fascia, and cosmetic clo-
sure of the skin incision.

All operated patients attended scheduled
follow-up visits for the assessment of long-term out-
comes.

Written informed consent was obtained from
each patient in accordance with ethical standards.
The ethics committees of each participating hospital
granted permission for the use of the patient data-
base.

Statistical analysis was performed using
STATA MP version 18.0. Continuous variables were
summarized as mean + standard deviation and me-
dian with interquartile range. Categorical variables
were presented as absolute numbers and percentag-
es. For key binary outcomes, including postoperative
complications, conversion, mortality, recurrence,
and ventral hernia, 95 % confidence intervals were
calculated where appropriate. Because the study had
no comparator group, no between-group hypothesis
testing was performed. The analysis was descriptive
and exploratory.

Results

Single-port laparoscopic surgery (hereinafter
— SPLS) was successfully performed in all 91 pa-
tients without conversion to multi-port laparoscopy
or open surgery. The baseline clinical characteristics
of the study population are presented in Table 1. The
cohort included 35 men (38.5 %) and 56 women
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(61.5 %) with a mean age of 51.2 = 13.1 years. All
patients had a history of previous abdominal surgery,
and the majority of procedures were performed on
an emergency basis (70 %, n = 64). All cases were
classified as postoperative adhesive small bowel ob-
struction. Comorbidities were present in 20 patients
(21.9 %).

Intraoperative assessment revealed varying
degrees of adhesive disease. Multiple adhesions were
identified in 42 patients, and extensive adhesiolysis
was required in these cases. Despite the presence of
dense adhesions and dilated bowel loops, the single-
port approach allowed complete adhesiolysis in all
patients. Bowel necrosis was detected intraopera-
tively in 9 patients (9.9 %), predominantly in those
admitted more than 48 hours after symptom onset
and with significant intestinal dilatation. Segmen-
tal bowel resection with stoma formation was per-
formed in all 9 patients with bowel necrosis (9.9 %).
Despite the need for bowel resection, all procedures
were successfully completed through the single-port
approach without conversion to multi-port laparos-
COpy Or open surgery.

Operative parameters are summarized in Ta-
ble 2. The mean incision length was 3.47 + 0.39 cm
(median 3.5 cm). Mean intraoperative blood loss was

85.0 +£20.0 ml (median 87 ml). Mean operative time
was 145.4 £+ 33.0 minutes (median 147 minutes).

Postoperative recovery parameters demon-
strated early restoration of gastrointestinal function.
The mean time to initiation of oral feeding was 3.64
+ 0.8 days (median 3 days), and the mean time to
mobilization was 3.48 = 0.9 days (median 3 days).
The mean length of hospital stay was 11.9 + 1.2 days
(median 12 days). Postoperative complications oc-
curred in 5 patients (5.5 %). Hematoma and super-
ficial surgical site infection were each observed in 2
patients (2.2 %), and prolonged postoperative ileus
in 1 patient (1.1 %). No intraoperative complications,
conversions, or mortality were recorded. All patients
were discharged from hospital. Detailed postopera-
tive outcomes are shown in Table 2.

The mean duration of follow-up was 14.3 +
7.0 months (median 14 months). During the avail-
able follow-up period, no cases of postoperative ven-
tral hernia or recurrent adhesive bowel obstruction
were documented.

Discussion

Single-port laparoscopic surgery (SPLS) for
adhesive small bowel obstruction (ASBO) appears
to be a promising minimally invasive approach in
carefully selected patients. In our cohort of 91 pa-

Table 1. Characteristics of patients operated on using the single-port method for the treatment of adhesive

small bowel obstruction

Variable n %
Sex
Women 56 61.5 %
Men 35 38.5 %
Age (years) Mean (SD): 51.2 (13.1)
Previous abdominal surgery
Yes 91 100 %
No 0 0%
Comorbidities 20 [219%
Diagnosis
Idiopathic adhesive small bowel obstruction 0 0 %
Postoperative adhesive small bowel obstruction 91 100 %

Source: completed by authors
*Note: n = number; SD = standard deviation.

Table 1 presents the baseline characteristics of patients who underwent single-port surgery for adhesive

small bowel obstruction (ASBO).

A total of 91 patients were included in the analysis. The majority were women (61.5 %), while men accounted
for 38.5 % of cases. The mean age of the cohort was 51.2 + 13.1 years.

All patients (100 %) had a history of previous abdominal surgery, confirming the postoperative etiology
of obstruction in this cohort. Comorbidities were present in 21.9 % of patients. None of the cases were
classified as idiopathic ASBO; all obstructions were postoperative in origin (100 %).
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Table 2. Intraoperative factors, postoperative outcomes, and complications. Mean values + standard

deviation and median (interquartile range) are presented where appropriate.

Variable Mean = SD Median (IQR) n ( %)
Incision length (cm) 3.47+0.39 3.534)
Intraoperative blood loss (ml) 85.0 +20.0 87 (67-102)
Operative time (min) 145.4 £33.0 147 (90-198)
Time to initiation of oral feeding (days) 3.64+0.8 3 (2-5)
Time to mobilization (days) 348+0.9 3 (2-5)
Length of hospital stay (days) 11.9+1.2 12 (10-13)
Conversion rate 0 (0 %)
Postoperative complications (total) 5(5.5%)
Hematoma 2 (2.2 %)
Surgical site infection 2 (2.2 %)
Prolonged ileus 1 (1.1 %)
Mortality 0 (0 %)
Duration of follow-up (months) 143+£7.0 14 (7-20)
Postoperative ventral hernia 0 (0 %)
Adhesion recurrence / recurrent obstruction 0 (0 %)
Discharged from hospital 91 (100 %)

Source: completed by authors.

*Note: SD = standard deviation; IQR = interquartile range.

Table 2 summarizes intraoperative parameters, postoperative recovery outcomes, and complications.

The mean incision length was 3.47 + 0.39 cm. Mean intraoperative blood loss was 85.0 £ 20.0 mL, and
the mean operative time was 145.4 + 33.0 minutes. Median values were comparable, indicating a relatively

symmetric distribution of these variables.

Postoperative recovery was favorable. Oral feeding was initiated after a mean of 3.64 £+ 0.8 days, and patient
mobilization occurred at a mean of 3.48 + 0.9 days. The mean length of hospital stay was 11.9 = 1.2 days.
The conversion rate to open surgery was 0 %. Overall postoperative complications occurred in 5.5 % of
patients. The most common complications were hematoma (2.2 %) and surgical site infection (2.2 %), followed
by prolonged ileus (1.1 %). No postoperative mortality was observed.

During a mean follow-up period of 14.3 = 7.0 months, no cases of postoperative ventral hernia or adhesion
recurrence/recurrent obstruction were recorded. All patients (100 %) were discharged from the hospital.

tients, postoperative complications occurred in only
5 patients (5.49%; 95% CI: 1.8-12.4), while no re-
currence was observed during a mean follow-up of
14.3 £ 7.0 months. These findings suggest that SPLS
may facilitate rapid postoperative recovery while
maintaining favorable short-term outcomes.

Current management of ASBO remains in-
dividualized, with treatment decisions based on the
severity of obstruction, bowel viability, patient con-
dition, and the likelihood of successful conservative
treatment [1,2,4 —7,17]. Bowel ischemia remains one
of the principal indications for urgent surgical inter-
vention [3]. The favorable outcomes observed in the
present study may be explained by careful preop-
erative patient selection, exclusion of patients with
diffuse peritonitis or suspected ischemia, and the
use of meticulous sharp adhesiolysis with minimal
bowel manipulation. In addition, all procedures were

performed by a surgeon experienced in single-port
laparoscopy, which likely contributed to procedural
safety and consistency.

Our findings are consistent with previous
studies demonstrating the feasibility and safety of
SPLS for selected patients with ASBO. Liao et al. re-
ported low complication rates, acceptable operative
time, and favorable postoperative recovery follow-
ing single-incision laparoscopic surgery [10]. Simi-
lar results were reported by Choi et al. and Ohtsuka
et al., confirming that SPLS is a safe and technically
feasible option in selected patients with bowel ob-
struction [14; 15]. Suzuki et al. further demonstrated
reduced postoperative pain and faster recovery while
identifying dense adhesions and marked bowel
dilatation as predictors of conversion [11]. Gomez
et al. showed that both single-port and multi-port
laparoscopy are feasible in experienced hands, em-
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phasizing that operative outcomes depend primarily
on patient selection, adhesive burden, and surgeon
expertise rather than on the surgical platform itself
[16]. Likewise, the Bologna guidelines recommend
laparoscopic adhesiolysis only in appropriately se-
lected patients because the risk of bowel injury and
conversion increases with unfavorable anatomical
conditions [17].

An important finding of the present study is
that all patients, including those with multiple adhe-
sions, were successfully treated using SPLS with-
out conversion or placement of additional trocars.
Although previous studies have identified multiple
dense adhesions and severe bowel dilatation as pre-
dictors of conversion [11], our results suggest that
the extent of adhesions alone should not be consid-
ered an absolute contraindication to SPLS when ad-
equate visualization, careful dissection techniques,
and sufficient surgical expertise are available.

Compared with conventional multi-port lapa-
roscopic surgery, SPLS offers several theoretical ad-
vantages, including reduced abdominal wall trauma,
fewer trocar-related complications, and improved
cosmetic outcomes [12; 13]. However, SPLS is tech-
nically more demanding because of limited triangu-
lation and instrument crowding. Despite these chal-
lenges, operative time in our series remained com-
parable with that reported for laparoscopic manage-
ment of ASBO, suggesting that procedural efficiency
can be maintained after the learning curve has been
overcome [8; 16].

The observed postoperative recovery param-
eters were favorable, including the low incidence
of prolonged postoperative ileus and the absence of
documented recurrent adhesive bowel obstruction
during follow-up. Early restoration of bowel func-
tion and mobilization observed in our cohort are
consistent with previous reports describing favor-
able postoperative recovery after minimally invasive
adhesiolysis in appropriately selected patients [9-11;
14]. However, due to the absence of a comparator
group, these findings should be interpreted as de-
scriptive rather than as evidence of superiority over
other surgical approaches. Although no documented
cases of recurrent adhesive bowel obstruction were
observed during the available follow-up period, lon-
ger follow-up is required to assess late recurrence
more reliably.

Several limitations should be acknowledged.
First, this was a retrospective single-arm study with-
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out a control group, precluding direct comparison
with MPLS or open surgery. Second, strict inclusion
criteria may have introduced selection bias and limit
the generalizability of the findings to more complex
cases of ASBO. Third, all procedures were per-
formed by a single experienced surgeon, introducing
operator-dependent bias and limiting external repro-
ducibility. The learning curve associated with single-
port laparoscopy may also influence outcomes in less
experienced centers. Finally, although the mean fol-
low-up exceeded one year, it remains insufficient to
reliably evaluate long-term recurrence and adhesion-
related complications, particularly given the chronic
nature of adhesive disease. Larger prospective multi-
center comparative studies with longer follow-up are
therefore warranted.

The statistical analysis was primarily de-
scriptive because no comparator group was avail-
able. Continuous variables were summarized as
mean + standard deviation or median (interquartile
range), whereas categorical variables were presented
as counts and percentages. Therefore, the findings
should be interpreted as exploratory rather than con-
firmatory.

The present study provides clinically rel-
evant evidence supporting the feasibility and safety
of SPLS for selected patients with ASBO. When per-
formed by experienced surgeons following careful
patient selection, SPLS may represent a safe mini-
mally invasive alternative to conventional multi-port
laparoscopy. However, confirmation of its compara-
tive effectiveness requires well-designed prospective
multicenter studies with appropriate control groups.
Future research should also clarify long-term recur-
rence rates, functional outcomes, and the role of
SPLS within the treatment algorithm for adhesive
small bowel obstruction [16; 17].

Limitations

This study has several limitations. First, it
was a retrospective single-arm study without a con-
trol group, precluding direct comparison with multi-
port laparoscopy or open surgery and preventing
conclusions regarding the superiority of SPLS. Sec-
ond, patients were carefully selected, excluding those
with diffuse peritonitis, hemodynamic instability,
or suspected bowel perforation or ischemia, which
may have contributed to the favorable outcomes and
limits the generalizability of the findings. Third, all
procedures were performed by a single experienced
surgeon, ensuring technical consistency but limiting
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the external reproducibility of the results. Finally, the
sample size of 91 patients and a mean follow-up of
14.3 + 7.0 months were sufficient to evaluate short-
term outcomes but remain inadequate for assessing
rare complications, long-term recurrence, and other
late postoperative events. Therefore, the findings
should be considered exploratory and require con-
firmation in larger prospective comparative studies
with longer follow-up.

Conclusions

Within the limitations of this retrospective
single-arm study, SPLS was associated with techni-
cal feasibility and favorable perioperative outcomes
in carefully selected patients with ASBO. The ab-
sence of conversion, mortality, and documented re-
currence during follow-up is encouraging; however,
these findings should be interpreted cautiously due
to the lack of a comparator group and the operator-
dependent nature of the technique. Further prospec-
tive comparative studies are needed to determine
whether SPLS provides measurable advantages over
conventional multi-port laparoscopy or open surgery.
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KABBICKAK KIHIIIKE IINEK OTIMCI3AIT'T KE3IHAE BIPIIOPTTHI
JJAITAPOCKOITUAJIBIK XUPYPI'USA: PETPOCIIEKTUBTI BIP TAPMAKTbI
KOIIOPTAJIBIKTBI 3BEPTTEY

H. A. Kubiméekos', A. b. ®@ypcos’, P. A. ®ypcos'*, A. BopankyJioBa?,
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Anjaarna

Oszexminizi. KaObICKaK KIHIMIKE 1IIEK OTIMCI3IIN LIYFbII XUPYpPIUsjaa KUl Ke3[AeCeTiH aypyJapAblH
Oipi OonbIll TaOBLIA/BI, YKOFAphl CHIPKATTAHYLIBUIBIKIIEH CHUIATTalabl OHE KOIl jKaFjailla XUpYpIusuIbIK
emueyal Kaxer eremi. KemmopTTel nmamapockonusi K€HIHEH KOJIaHBUIFAHBIMEH, KAObICKAK JKIHIIIKE 1IIeK
OTIMCI3/IIH eMmzieye OIpHOpTTHl JIamapoCKOMUsIIBIK XupyprusHeiH (Single-Port Laparoscopic Surgery,
SPLS) kayincizairi MeH TeXHUKaJbIK OPbIHATy MYMKIHAITT Typabl AJIENEp i i€ LIEKTEeYIl.

Maxcamer.  JKaObicKak JKIHIIIKE 1MI€K OTIMCI3AINIH  eMmJeyAe OIpmopTThl JIanapOCKOMHUSIIBIK
XUPYPTUSHbIH TEXHUKANBIK OpPBIHAANTY MYMKIHAITH, KayINCI3IITiH KOHE MEpUONEPALMSIIBIK HOTHKENepiH
Oaranay.

Mamepuanoap men 20icmep. 2018 xpuiFbl coylp MeH 2025 KbUIFBI Ka3aH apaliblFbIHJA
KaObICKAaK JKIHIIIKe 1mek eTiMci3firi 6ap 91 HaykacThl KaMTbIFaH PETPOCIEKTHBTI, KOMOPTAJBIKTHI, OIp
TONTHl OakbUIAyNBIK 3epTTey oKyprizuigl. bapnblk Haykactapra Oip ToxipuOeni Xupypr OIpHOpPTTHI
JanapoCKONMSIBIK OJIICTIEH Omepalus skacaibl. 3epTTey OapbIChlHAA ONEPAlMSHBIH Y3aKThIFbl, ONEpaLus
Ke31HJIeT1 KaH >KOFalTy KeJleMi, MHTPAONepalUsyIbIK *KoHE ONepalusaaH KeHIHrl acKbIHyJIap, XUPYPrHUsIIbIK
TUTIK Y3bIH/IBIFBI KQHE CTallMOHAp/a 00Ty Y3aKThIFbI OaraaaH/Ibl.

Hamuocenepi. 3eprreyre enriziiren Oapibik 91 Haykacta omepanusi OipmOPTTHI JIAMapOCKOMHUSIIBIK
ONIICTIEH COTTI asKTaJlAbl, KOMNMOPTTHl JIAApOCKOIMUsFa HEMece alllblK OMepalusFa aybicy (KOHBepcus)
KaxeT OosiraH koK. OnepauusiiaH KeWiHT1 acKblHYJap 5 HayKacTa aHbIKTanabl, Oyn 5,5 %-nwl kypazasl (95
% ceHimMautik apansirbl: 1,8-12,4). Konaiinsl HOTHXKENIEpAiH aJbIHYybl MYKHMAT IPIKTEIreH MalUeHTTEp MEH
XUPYPITHIH JKOFapbl ToKipuOeciHe OaillaHbICThI OONYbl BIKTUMAN. AJIBIHFAH HOTHIKENep TIXKIpHOeni Xupypr
opbIHIaraH karnaiiga SPLS xaObIcKak KIHILIKE 1K OTIMCI3IIr 0ap MYKUAT TaHAaIFaH MallUeHTTEp YLIiH
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THIM/II @3 UHBA3HUSUIBIK 9/1iC 00JIybl MYMKIH €KEHIH KOpCeTel.

Kopvimbinovl. BipnopTThl JanapoCKONUsIIBIK XUPYPrusl xkaObICKaK KIHIIIKE 1IIeK eTIMCI3Iiri 6ap
MYKHAT 1pIKTEJITeH MAaUEeHTTEPAl eMJIey1e TEXHUKAIIBIK TYPFbIJIaH OPbIH/IAIAThIH KOHE dJIEyeTT] Kayilci3
oztic 60sbIn TabbUIA Bl AJaiiia OHBIH AQCTYPJIi KOMIOPTTHI JIANapOCKOMUSIMEH KOHE alllbIK XUPYPTHSUIBIK
TOCUIMEH CaJIbICTBIPFAHIAFbl TUIMALUIITT MEH apThIKIIBUIBIKTAPBIH HAKTHUIAY YIIIH YJIKEHIPEK ipiKTeMeMeH
KYPri3UIETIH IPOCHEKTUBTI CAJIBICTBIPMAIIbI 3€PTTEYIIEP KaXkKET.

Tyitin co30ep: scabvickax Jciniwike iulek emimcizoiel, Oipnopmmaul 1anapoCKONUANbIK XUpypeus, a3
UHBA3UATILIK XUPYPRUS, A02E3UONU3.

OJHOMNOPTOBASA JAITAPOCKOIMUYECKAS ONEPALIMS ITPU CHIAEYHOM TOHKOKH-
MEYHOH HEMPOXOJUMOCTHU: PETPOCIHEKTUBHOE OJHO®AKTOPHOE MHOTI'O-
HEHTPOBOE UCCJIIELOBAHHUE

H. A. Kabiméekos', A. B. @ypcos’, P. A. ®ypcos'*, A. Bopanky.ioBa?,
A. C. Cyaeiimenos?®, A. P. Keiapipamues?®, 1. 3. Cmarynos?, C. A.Kyabbaka®,
b. béurKy*
'HAO «Meaununckuii yauepcuter Actanay, Kazaxcran, Acrana
2 Menununckuii ¢pakynster HazapOaeB ynuBepcurera, Kazaxcran, Actana
* bonpHuia MenuiHckoro entpa Ynpasienus aenamu [Ipesunenta Pecniy6nuku Kazaxcran,
Kazaxcran, Acrana
“H+Yangji Hospital, FOxxnas Kopes, Ceyn
*Koppecnonoupyrowuii agmop

AHHOTanUA

Axmyanvnocms. CriaguHasi TOHKOKHUIIIEUHAsT HEITPOXOAUMOCTD SIBIISIETCSl OAHOM M3 Haubomee pac-
IIPOCTPAHEHHBIX HEOTJIOKHBIX XUPYPIHUECKHUX IATOJOIUM, COMPOBOXKAAETCS BBICOKON YAaCTOTOW OCIIOXK-
HEHMI U HepeaKo TpeOyeT onepaTUBHOIO JieueHus. HecMOTpsi Ha MIMPOKOe MPUMEHEHHE MHOTOIIOPTOBOM
JIanapoCKOIUH, JTaHHbIE O OE30MAaCHOCTH M TEXHUYECKOM BBIOJIHUMOCTH OJITHOIIOPTOBOM JIanapocKonuye-
CKOW XMPYPI'MH IIPU CIIA€YHON TOHKOKHILEYHON HEMPOXOAUMOCTH OCTAIOTCS OTPAaHUYEHHBIMH.

Llenv. OLICHUTh TEXHUYECKYIO BBIIIOJIHUMOCTb, O€30MaCHOCTh U OMMyKailue nepuornepaluoHHble
pe3yabTaThl OAHOIIOPTOBOM JIAIAPOCKONMMYECKOW XUPYPIrUU MU JICYEHUH CIIACYHOW TOHKOKHILIEYHON He-
IIPOXOJUMOCTH.

Mamepuanvi u memooul. IIpoBeieHO PeTPOCIEKTUBHOE MHOTOLIEHTPOBOE OJJHO-TPYIIIOBOE HAOIO-
JlaTeIbHOE UCCIIE0BaHKE, BKIoUnBLIee 91 nmanueHTa co criae4Hoi TOHKOKHUIIIEYHON HEIPOXOJUMOCTBIO,
poornepupoBaHHoro B nepuos ¢ anpens 2018 mo oxra6ps 2025 roga. Bee onepatiyy BHIIOIHEHBI OTHUM
OIIBITHBIM XUPYPIOM C UCIIOJB30BAaHUEM METO/a OJHOIIOPTOBOM JIAIIapOCKONMYECKO Xxupypruu. OneHusa-
JIM TIPOJIOJKUTENBHOCTD ONepaly, 00beM MHTPAONEepallMOHHON KPOBOIIOTEPH, UHTPa- U MOCIIeoNeparu-
OHHBIE OCJIOKHEHMS], JUIMHY pa3pe3a U MPOAOJIKUTEIBHOCTD TOCIUTAIU3ALMH.

Pezynomamer. Y Bcex 91 nanuenra onepaius Obljia 3aBeplieHa ¢ UCI0Ib30BaHUEM OJHOIIOPTOBOTO
JIarapoCKONNYECKOro JocTymna 6e3 KOHBEpPCHUH B MHOTOIIOPTOBYIO JIAapOCKOIUIO WK Janaporomuio. ITo-
CJICOTIEPALIMOHHBIE OCIIOKHEHUS PAa3BUIIMCh y S5 MalMEeHTOB, YTO cocTaBuio 5,5 % (95% JAU: 1,8-12,4).
bnaronpusTHbie pe3yabTaThl, BEPOSTHO, ObLIIM 00YCIOBIEHBI TIIATEIbHBIM OTOOPOM HAIIMEHTOB U OIBITOM
XUpYpra, HeCMOTPsI Ha TEXHUYECKHE 0COOEHHOCTH OJJTHOIIOPTOBOTO 1ocTyna. [lonydyeHHble TaHHbIE CBUE-
TEJILCTBYIOT O TOM, yTO SPLS MokeT ObITh 3(h(heKTHBHBIM MaJTOMHBA3UBHBIM METO/IOM JICUEHUS TILATEIHHO
OTOOpPaHHBIX MAIIUEHTOB CO CMIACYHON TOHKOKHUIIIEYHOM HEMPOXOIUMOCTBIO.

Bv1600b1. OiHOTIOPTOBAs JIAAPOCKONUYECKast XUPYPrusl sIBISETCSI TEXHUYECKH BBIOJIHUMBIM U
MOTEHIMAJIBHO 0€30MaCHBIM METOJIOM JICUEHHUs TIIATEIIbHO OTOOPAHHBIX MALMEHTOB CO CHACYHON TOHKO-
KHUIIEYHOH HEMPOXOAUMOCTHIO0. J{71s moATBep Kk AeHUS ee 3PPEKTUBHOCTH U ONPEAETICHHUS BO3MOKHBIX ITpe-
HMYILECTB 10 CPAaBHEHUIO C TPAJAULMOHHON MHOIOIIOPTOBOM JIAIApPOCKOIIUEN U OTKPBITBIMU BMEILIATENb-
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Abstract

Relevance: Chronic heart failure remains a major public health challenge worldwide, characterized by
increasing incidence and significant morbidity and mortality. Understanding epidemiological trends and
changes associated with the COVID-19 and post-COVID-19 period is essential for optimizing healthcare
strategies.

Objective. To analyze the dynamics of CHF incidence and mortality in Almaty city and Almaty region
during the pre-COVID-19 and COVID-19/post-COVID-19 periods, and to assess future trends up to 2030.

Materials and methods: A retrospective descriptive and analytical study was conducted using official
statistical data from 2012 to 2025. Indicators of CHF incidence and mortality were analyzed in the general
population and by sex. The study period was divided into pre-COVID-19 period (2012-2019) and COVID-19/
post-COVID-19 period (2020-2025) phases. Absolute and relative changes were calculated, and time series
analysis was performed. Forecasting was carried out using linear regression and ARIMA (0,0,0) models.

Results: Chronic heart failure incidence increased in both regions. In Almaty city, the chronic heart
failure incidence rate increased from 1,217.3 to 1,552.2 per 100,000 population (+27.5 %), while in Almaty
oblast it increased from 145.7 to 755.1 per 100,000 population (+418.4 %). The most pronounced growth was
observed after 2019. Incidence increased in both sexes, with a higher growth rate among men. Mortality
declined in both regions over the study period. Comparison of the pre-COVID-19 and COVID-19/post-
COVID-19 periods demonstrated higher incidence rates in both regions, whereas mean mortality rates
decreased. Forecasting indicates a continued increase in incidence through 2030, with relatively stable or
gradually decreasing mortality.

Conclusion: The study demonstrates a growing burden of chronic heart failure, particularly in Almaty
oblast, with increasing incidence and declining mortality. These findings highlight the need for strengthening
early detection, preventive strategies, and long-term management of chronic heart failure, especially in regional
healthcare settings.

Keywords: chronic heart failure, cardiovascular diseases, epidemiology, COVID-19,
forecasting, public health, Kazakhstan.

Introduction

Cardiovascular diseases (hereinafter —
CVD) remain the leading cause of mortality world-
wide, accounting for approximately 19.8 million
deaths in 2022 (approximately 32 % of all deaths),
with the majority attributable to myocardial infarc-
tion and stroke. Heart failure (hereinafter — HF)
represents one of the most severe and common

complications of CVD, affecting over 64 million
people globally. In developed countries, HF prev-
alence ranges from 1-3 % in the adult population
and exceeds 10 % among individuals older than 70
years [1; 2]. The increasing number of patients is
due to the aging of the population, improved sur-
vival after myocardial infarction, and the preva-
lence of hypertension and diabetes. Prevalence and
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incidence vary by region but continue to increase
overall. Mortality is particularly high in low- and
middle-income countries due to limited access to
healthcare and preventive care. Risk factors such as
smoking, poor diet, obesity, physical inactivity, al-
cohol, and air pollution play a significant role. Most
premature deaths from CVD can be prevented with
timely prevention and treatment [3-7].

Heart failure is a condition in which the
heart is unable to pump blood effectively due to
structural or functional impairment. This leads to
symptoms such as shortness of breath, fatigue, de-
creased exercise tolerance, and edema. The most
common causes are coronary artery disease, hy-
pertension, myocardial infarction, and valvular
disease [8-10]. The disease develops gradually and
is accompanied by changes in the heart (hypertro-
phy, dilation, fibrosis). Stages range from low-risk,
asymptomatic to severe, terminal disease. Heart
failure is also classified by ejection fraction, course
(acute and chronic), and cardiac involvement (left-,
right-, and biventricular). Early diagnosis and treat-
ment help slow disease progression and improve
quality of life.

In Kazakhstan, CHF also poses a signifi-
cant burden on the healthcare system, accom-
panied by increased morbidity, high disability,
and significant economic costs [11]. In Kazakh-
stan, cardiovascular diseases are also the leading
cause of death. Despite healthcare reforms and a
3.8 % annual reduction in preventable mortality
from 2015 to 2019, there was a 17.6 % increase
from 2019 to 2021, largely due to the COVID-19
pandemic. The leading causes of death remain
circulatory diseases, respiratory diseases, and
cancer. Heart failure poses a significant burden to
the country's healthcare system. According to the
national electronic healthcare system, more than
500,000 patients with this diagnosis were regis-
tered from 2014 to 2021. Most of these patients
are over 50 years of age (86 %), with women ac-
counting for approximately 52 %. Comorbidities
such as hypertension, cerebrovascular disease,
and coronary heart disease are common. During
this period, the prevalence of heart failure in-
creased significantly-from 4,393 to 22,088 cases
per million population, and mortality increased
from 367 to 721 cases per million. Approximate-
ly 14 % of patients died during follow-up. The
risk of adverse outcomes is higher in men and in
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patients with a history of myocardial infarction
or diabetes [12-15].

The aim of this study was to analyze tem-
poral trends in CHF incidence and mortality in
Almaty city and Almaty oblast between 2012 and
2025, including comparisons between the pre- and
the COVID-19/post-COVID-19 periods. Particular
attention was given to describing temporal chang-
es in these epidemiological indicators during the
study period. The findings are intended to identify
key epidemiological trends and may contribute to
healthcare planning, preventive strategies, early de-
tection, and the long-term management of CHF at
both urban and regional levels.

Materials and methods

This retrospective descriptive epidemiolog-
ical study examined trends in CHF incidence and
mortality in Almaty city and Almaty oblast, Ka-
zakhstan, between 2012 and 2025, with projections
extending to 2030. Data were obtained from official
statistical reports of the National Scientific Center
for Healthcare Development of the Republic of Ka-
zakhstan. The dataset included annual aggregated
indicators of CHF incidence and mortality in the
general population, as well as sex-specific data for
men and women.

Ethics approval and consent to participate

The study protocol was reviewed and ap-
proved by the Local Ethics Committee of the Non-
Profit Joint-Stock Company «Kazakh-Russian
Medical University», Almaty, Kazakhstan (Pro-
tocol No. 18/99, dated 6 January 2023) and was
conducted in accordance with the principles of the
Declaration of Helsinki. As the study was based
exclusively on anonymized aggregated official sta-
tistical data, informed consent was not required in
accordance with institutional requirements.

For descriptive temporal comparisons, the
study period was divided into a pre-COVID-19
period (2012-2019) and a COVID-19 and post-
COVID-19 period (2020-2025). This classification
was used solely to describe temporal changes in
epidemiological indicators and should not be inter-
preted as implying a causal relationship between
the COVID-19 pandemic and the observed changes
in CHF incidence or mortality.

Statistical analysis: Descriptive statistics,
comparative analyses, and time-series methods
were used to evaluate changes in CHF incidence
and mortality over time. Both absolute numbers of
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registered cases and incidence and mortality rates
per 100,000 population were analyzed, depending
on the objective of each analysis.

The absolute change was determined using
the formula:

A=X2—-Xu

The relative change (growth rate) was cal-
culated as follows:

Rate of change ( %) = (X2 —X1) / X1 x 100 %

Sex-stratified analyses were performed to
evaluate temporal differences between men and
women in both study regions.

Forecast analysis: Future trends through
2030 were explored using two complementary
forecasting approaches.

First, linear regression was applied to eval-
uate long-term temporal trends according to the
equation:

y=a+bt

where y represents the predicted value of
the indicator, t represents calendar year, a is the in-
tercept, and b is the regression coefficient describ-
ing the temporal trend.

In addition, an ARIMA (0,0,0) model was
applied as a baseline stationary scenario. Because
this model assumes the absence of both temporal
trend and seasonality, it was used as a conservative
reference model rather than as a comprehensive
forecasting model. Forecasts obtained from linear
regression and the baseline ARIMA model were
compared to illustrate alternative patterns of future
CHF mortality.

Several methodological limitations should
be considered when interpreting the findings. The
analysis was based exclusively on aggregated statis-
tical data and therefore did not include individual-
level information such as age, comorbidities, disease
severity, left ventricular ejection fraction, treatment
strategies, or clinical outcomes. In addition, poten-
tial temporal changes in diagnostic criteria, coding
practices, reporting procedures, case registration,
healthcare accessibility, and administrative reporting
systems may have influenced the observed trends.
Consequently, the study was designed to describe
temporal epidemiological patterns rather than to
identify determinants of CHF incidence or mortality.

All statistical analyses were performed us-
ing IBM SPSS Statistics (version 23) and Microsoft
Excel. The study was descriptive and exploratory in
nature, focusing on the analysis of temporal trends

without testing causal relationships.

Results

As shown in Table 1, CHF incidence in-
creased overall in both Almaty city and Almaty
oblast between 2012 and 2025. In Almaty city, in-
cidence rose from 1,217.3 per 100,000 population
in 2012 to 1,552.2 per 100,000 in 2025, while in
Almaty oblast it increased from 145.7 to 755.1 per
100,000 population. Incidence increased in both
men and women; however, sex-specific differences
varied across regions and study years.

Mortality rates fluctuated throughout the
study period but remained higher in Almaty city
than in Almaty oblast. By 2025, mortality was 7.1
per 100,000 population in Almaty city and 12.8 per
100,000 in Almaty oblast. Overall, the findings in-
dicate an increasing burden of CHF incidence over
time, accompanied by relatively stable mortality
trends (Table 1).

Table 2 summarizes the absolute and relative
changes in CHF incidence and mortality between
2012 and 2025. In Almaty city, overall CHF inci-
dence increased by 27.5 %, from 1,217.3 to 1,552.2
per 100,000 population, while mortality decreased
by 67.0 %, from 21.5 to 7.1 per 100,000. In Almaty
oblast, the increase in incidence was substantially
greater, rising by 418.4 % from 145.7 to 755.1 per
100,000 population, whereas mortality declined by
40.2 %, from 21.4 to 12.8 per 100,000.

Sex-specific analyses have demonstrated in-
creasing incidence in both men and women. How-
ever, the magnitude of change varied by region and
sex. Mortality declined in both sexes throughout
the study period (Table 2).

Table 3 presents a comparison of the mean
annual CHF incidence and mortality rates between
the pre-COVID-19 period (2012-2019) and the CO-
VID-19 and post-COVID-19 period (2020-2025).
In Almaty city, the mean annual CHF incidence in-
creased from 830.1 to 1103.6 per 100,000 popula-
tion, representing a 33.0 % increase, whereas the
mean annual mortality rate decreased from 15.0 to
10.6 per 100,000 population (—29.5 %).

In Almaty oblast, the mean annual CHF in-
cidence increased from 312.3 to 642.8 per 100,000
population (+105.8 %), whereas the mean an-
nual mortality rate decreased from 12.3 to 8.7 per
100,000 population (—29.0 %).

Sex-specific analyses demonstrated increas-
ing mean annual incidence rates in both men and
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women, whereas mean annual mortality rates de-
clined in both sexes in Almaty city and Almaty
oblast (Table 3).

Table 4 presents the observed baseline values
for 2025 together with exploratory forecasts of CHF
incidence and mortality through 2030. Forecasts
indicate a substantial increase in CHF incidence in
both regions over the study period. In Almaty city,
total incidence is expected to rise from 25,536 cas-
es in 2025 to 45,590 cases in 2030, while in Al-
maty oblast it is projected to increase from 11,780
to 24,800 cases. The increase is anticipated in both
men and women, with a steeper rise among males.

Mortality forecasts showed differing pat-
terns depending on the model used. Linear trend
projections suggest a gradual decline in mortality

between 2025 and 2030, from 117 to 102 deaths in
Almaty city and from 200 to 175 deaths in Almaty
oblast. In contrast, the baseline stationary ARIMA
(0,0,0) model predicted relatively stable mortality
levels over the forecast period, remaining at approx-
imately 183 deaths in Almaty city and 210 deaths
in Almaty oblast. Overall, the forecasts suggest a
growing burden of CHF incidence accompanied by
stable or modestly declining mortality (Table 4).

Discussion

The present study provides a comprehensive
assessment of long-term trends in chronic heart fail-
ure incidence and mortality in Almaty city and Al-
maty oblast between 2012 and 2025. The findings
demonstrate a substantial increase in CHF incidence
in both regions, accompanied by an overall decline

Table 3. Comparison of CHF rates before and after COVID-19 (per 100,000 population)

20122019 | 2020-2025 Change 20122019 2020-2025
Variables Almaty, Almaty, % ’ Almaty Almaty Change, %
mean mean oblast, mean | oblast, mean
Incidence, overall 830.05 1103.56 +32.95 312.27 642.79 +105.84
Mortality, overall 15.00 10.57 —29.53 12.25 8.69 —29.03
Incidence, men 567.20 747.77 +31.84 373.16 634.03 +69.91
Mortality, men 12.48 9.53 —23.62 14.65 10.23 —30.18
Incidence, women 727.32 859.28 +18.14 253.44 651.41 +157.03
Mortality, women 11.37 6.21 —45.36 9.91 7.15 —27.89

Source: completed by authors

Table 4. Observed baseline values for 2025 and exploratory forecasts of chronic heart failure incidence and
mortality in Almaty city and Almaty oblast, 2025-2030

Mortality (total, Mortality Incidence Incidence Incidence

Year linear) (ARIMA) (total) (males) (females)
Almaty
2025 117 183 25536 11 597 13 939
2026 114 183 29 500 14 200 15300
2027 111 183 33 800 17 800 16 000
2028 108 183 38 500 21500 17 000
2029 105 183 42 800 25300 17 500
2030 102 183 45 590 29 107 22275
Almaty oblast

2025 200 210 11 780 5759 6021
2026 195 210 13 800 6 900 6 900
2027 190 210 16 200 8200 8 000
2028 185 210 18 900 9 800 9 100
2029 180 210 21 500 11 400 10 100
2030 175 210 24 800 13 200 11 600

Source: completed by authors

76



THE JOURNAL KAZAKH-RUSSIAN MEDICAL UNIVERSITY

A4

in mortality. These trends are consistent with global
observations indicating that improvements in sur-
vival from cardiovascular diseases have contributed
to a growing population living with CHF, thereby
increasing the overall disease burden despite reduc-
tions in mortality [1; 4;16].

The increase in CHF incidence was ob-
served in both regions but was considerably more
pronounced in Almaty oblast. Between 2012 and
2025, incidence increased by 27.5 % in Almaty city
and by 418.4 % in Almaty oblast. Several factors
may have contributed to these temporal changes.
However, because the present study was based on
aggregated descriptive data, the relative contribu-
tion of these factors could not be evaluated. Pre-
vious studies have shown that the burden of CHF
rises substantially with age and is closely linked to
hypertension, ischemic heart disease, diabetes mel-
litus, and obesity, all of which remain highly preva-
lent worldwide [3; 4; 6; 17].

Sex-specific analyses revealed increasing
incidence rates among both men and women, al-
though the magnitude of change varied between
regions. The largest increases were observed in
Almaty oblast, suggesting that improvements in
diagnosis and healthcare utilization may have con-
tributed to increased case ascertainment. Similar
sex-related differences in CHF epidemiology have
been reported internationally, reflecting variations
in cardiovascular risk profiles, healthcare-seeking
behavior, and survival following cardiovascular
events [17-19].

Comparison of mean annual epidemiological
indicators between the pre-COVID-19 period and
the COVID-19/post-COVID-19 period showed an
increase in reported CHF incidence in both regions,
accompanied by a decrease in mean mortality rates.
In Almaty city, mean incidence increased by 33.0 %,
while mean mortality decreased by 29.5 %. In Al-
maty oblast, mean incidence increased by 105.8 %,
while mean mortality decreased by 29.0 %. These
findings describe temporal changes observed dur-
ing the COVID-19 and post-COVID-19 period and
should not be interpreted as evidence of a causal ef-
fect of the COVID-19 pandemic [20-23].

Despite the increase in mortality observed
during the post-pandemic period, long-term mortal-
ity trends between 2012 and 2025 showed an over-
all decline in both regions. Mortality decreased by
67.0 % in Almaty city and by 40.2 % in Almaty
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oblast over the study period. Although the present
study cannot determine the underlying causes of
this decline, the observed temporal pattern is con-
sistent with previous reports describing improve-
ments in cardiovascular care [24].

Forecast analyses suggest that the burden of
CHEF will continue to increase through 2030 in both
regions. Both forecasting approaches indicated
substantial growth in incident cases, particularly in
Almaty oblast. However, mortality projections dif-
fer between models, with linear regression suggest-
ing a gradual decline and the baseline stationary
ARIMA (0,0,0) models indicating relatively stable
mortality levels. These findings highlight the uncer-
tainty inherent in long-term forecasting and under-
score the need for continued surveillance and peri-
odic reassessment of epidemiological trends [23].

The combination of increasing incidence
and decreasing long-term mortality suggests that a
growing number of individuals are living with CHF
and requiring ongoing medical care [24]. This epi-
demiological transition has important implications
for healthcare planning, emphasizing the need to
strengthen primary healthcare services, improve
secondary prevention strategies, enhance continu-
ity of care, and expand community-based manage-
ment programs. Particular attention should be given
to Almaty oblast, where the increase in incidence
was substantially greater than that observed in Al-
maty city.

Strengths and Limitations

This study has several important strengths.
First, it is based on long-term population-level data
covering a 14-year period (2012-2025), allowing
for a robust assessment of temporal trends. Second,
the analysis includes both incidence and mortal-
ity indicators across two distinct settings, urban
and regional, providing a more comprehensive
understanding of CHF burden. Third, the study in-
corporates gender-stratified analysis and pre- and
post-COVID-19 comparisons, enhancing the clini-
cal relevance of the findings. Finally, the use of
complementary forecasting approaches (linear re-
gression and ARIMA) allows for a more nuanced
interpretation of future trends.

However, several limitations should be
acknowledged. The use of aggregated data limits
the ability to account for individual-level char-
acteristics such as age distribution, comorbidi-
ties, treatment patterns, and disease severity. Ad-
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ditionally, potential inconsistencies in statistical
reporting and registration practices may have
contributed to variability in the data across years,
particularly in regional settings. The forecasting
models did not include external predictors (e.g.,
socioeconomic factors, healthcare accessibility,
or risk factor prevalence), which may affect the
accuracy of projections. Furthermore, although
the inclusion of Almaty oblast improves general-
izability, the findings may still not fully represent
other regions of Kazakhstan or different health-
care systems.

Conclusion

This study demonstrates a substantial in-
crease in CHF incidence in both Almaty city and
Almaty oblast between 2012 and 2025, accom-
panied by an overall decline in mortality. The in-
crease in incidence was considerably more pro-
nounced in Almaty oblast, highlighting potential
regional differences in disease burden, healthcare
access, and case detection. Although mortality de-
creased over the study period, the rising incidence
indicates a growing population living with CHF
and requiring long-term medical care. These find-
ings underscore the importance of strengthening
primary healthcare services, improving early de-
tection and disease management, and implement-
ing targeted prevention strategies, particularly in
Almaty oblast. Continued surveillance and re-
source planning will be essential to address the
increasing burden of CHF and improve long-term
cardiovascular outcomes.
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CO3BbIVIMAJIBI ) KYPEK KETKIJIIKCI3AIT'THIH AYPYINAH/JBITBI MEH OJIIM-XITIM
KOPCETKIIITEPIHIH O3I'EPY YPAICTEP

JI. BarinanoBa ", A. Hazap6aes?, K. ®@aiizynuna’, I. UckakoBa?,
. Ckunauposa * A. Manmapumnosa', E. Eroposa ', H. AxTaesa’
! «Kazakcran-Peceit meqununanbsik yausepcuteti» MEBBM, Ka3zakcran, AnMars
2 «C. . Achennuspon areinaarsl Kazak Y arTeik meaununa yausepcuteti» KEAK, Kazakcran, Aimars
3 Canupnar KaiibipOekoBa aThIHIaFbl ¥JITTHIK FHUIBIME JICHCAYIIBIK CAKTAY/IbI JAMBITY OPTaJIbIFbI,
Kazakcran, AaMarsl
*Koppecnondenm asmop

Anjgarma

Ozexminiei. CO3bUIMAIBI KYPEK KETKUTIKCI3AIr OYKUT aleM/e KOFaMJIbIK JIEHCAYJIBbIK CaKTayJIbIH
MaHBI3Ibl Macesenepinin 6ipi OobIn Kaja Oepesi kKoHe aypylIaHIBIKTHIH ©CYIMEH JKoHE eJIM-KITIMHIH
xorapbl neHreiimen cumnarraiagsl. COVID-19 sxone moct-COVID-19 ke3ennepiMeH OailiaHBICTHI
STHIEMHUOJIOT USIIBIK YPICTEP MEH ©3TepiCTep/1i 3epTTEY ACHCAYIBIK CAKTAy CTpaTeTr vsijIapblH OHTAUIAHIBIPY
YILiH MaHbI3/bI.

Maxcampi. AnMaThl KaJachl MEH AJIMaThl O0JIBICHIHIAFbI CO3BUIMAIIBI KYPEK KETKUTIKCI3AirineH 060-
JaThIH aypymaHabK neH emM-kiTiMHIH COVID-19-ra neitinri sxone COVID-19/ COVID-19-nan keiinri
Ke3eHIep/ieT TMHAMUKACHIH Talay, connai-ak 2030 sxputFa JIeiinri 60mKaMabIK ypaicTep i Oaranay.

Mamepuanoap men a0icmep. 2012-2025 x)puigapaarbl pECMH CTaTUCTUKATBIK ACPEKTEp HETi31HAe
PETPOCIIEKTUBTI CHIIATTaMaJbIK-TaaMaJIbIK 3epTTey KYprizinai. Co3puIMabl KYPeK KeTKUTIKCI3IITTHEH
OoJIaThIH aypyLIaHJIBIK TeH OJIM-XKITIM KOpPCETKIIITEepl >KaIIbl MOMYIALUAAA JKOHE KBIHBICHI OOWBIHIIA
tanganael. 3eprrey kezeHi COVID-19-ra neitinri (2012-2019 sxox.) sxone COVID-19/COVID-19-nan
keiinri (2020-2025 xok.) kezenaepre 0emiHai. AOCOMIOTTIK KOHE CaJIbICTHIPMAaIIbl ©3TepiCTep €CeNTeNill,
YaKBITTBIK KaTapJapra Tajjaay xKypriziiai. bomkay ce3bIKTHIK perpeccus xkone ARIMA (0,0,0) moxensaepi
apKBUIBI )KY3€Te aChIPBIIIbI.

Homuorcenepi. Co3pUIMabl KYPEK KETKUTIKCI3AITHIH aypyIIaHIbIFbl €Ki OHIp/e /1 apTThl. AJIMAaThI
KaJacelHa aypymanaseikK kepeerkimi 100 000 xanpikka makkanaa 1217,3-ren 1552,2-re peiiin (+27,5 %)
octi, anm Anmarsl o6nbiceiHa 100 000 xanbikka makkanaa 145,7-nen 755,1-re neiiin (+418,4 %) aptthl. EH
xorapbl ociM 2019 xpiaan kelin Oaikanapl. AypylmaHJIbIK €Ki *KBIHBICTA Ja apTThl, anaiiia ep azamaap
apachIH/Ia 6CY KapKBIHbI KOFAphI O0JIIBL. 3epTTEY Ke3eHIHAe 0IiM-KiTiM eKi oHipae ne Tomenaeni. COVID-
19-ra neitinri kezeH MeH COVID-19/moct-COVID-19 ke3eHaepiH canbICTHIPy €Ki OHIpAe A€ aypyIaHIbIK
KOPCETKIIITEPiHIH )KOFapblIaFaHbIH, aJl OJIIM-)KITIMHIH OpTallia KOpCeTKIIITePiHIH TOMEH/IETeHIH KOPCETTI.
Bomxam motmxkenepi 2030 xbutFa AeiiH aypyIaHABIKTHIH OJIaH opi ©CyiH, aJl eiM-KITIM JeHreiiHiH ca-
JBICTBIPMAJTBI TYPJE TYPaKThl HeMece OipTiHen TOMEH/IEYiH KopCeTesi.

Kopvimuvinovl. 3epTTey CO3BUIMANBI KYPEK JKETKUTIKCI3AITIHIH, ocipece AMarbl OOIBICHIHJA,
aypyIIaHIBIKTBIH apTYhl JKOHE OIM-XKITIMHIH TOMEHACYIMEH CHIATTAJIaThIH JKYKTEMECIHIH OcCill Keie
KATKAHBIH KOPCETTi. AJIBIHFaH HOTHXKeEIEp, dcipece OHIpIIK JIeHCAYNbIK CaKTay ACHIeHIHIE, CO3BUIMAIIbI
KYPEK JKETKUTIKCI3IITiH epTe aHbIKTay, MPO(UIAKTUKAJIBIK iC-IIapajapAbl KYLIEHTy jKoHe MalueHTTepIl
y3aK Mep3iMJii 6acKapy KaKeTTUIITH alKbIHaiIbI.

Tyiiin ce30ep: co3viimansvl HCYpeK HCemKINIKCI30iel, HCypeK-KaHmamvlp aypyiapsl, 3NUOEeMUONO-
eus, COVID-19, 6onacay, Ko2amowik dencaynvik cakmay, Kazaxcman.

81



ACTUAL PROBLEMS OF THEORETICAL AND CLINICAL MEDICINE, Ne2 (52) 2026

WU3MEHEHUE TEHJIEHIIUA 3ABOJIEBAEMOCTH U CMEPTHOCTH OT XPOHUYECKOM
CEPIEYHOHN HEJJOCTATOYHOCTH

JI. Barnanosa ', A. Hazap6aes’, K. ®@aiizysimua’, I. UckakoBa’®,
. Ckunauposa * A. Manmapumnosa', E. Eroposa ', H. AxTaesa’
"HYO «Ka3axcrancko-Poccuiickuii METUIIMHCKI YHUBEpCHTET», KazaxcTaH, AJMarhl
2 HAO «Ka3axckuii HallmoHaJIbHbIH MequinHCKid yHuBepcuteT uM. C. [1. Achenausposay,
Kazaxcran, Aamarel
3 HarmoHambHbIH MCCIeI0BATEIbCKUI LIEHTP pa3BUTHUS 3ipaBooxpaHeHus nMeHn Canniar KanpOekoBoid,
Kazaxcran, Aamarel
*Koppecnonoupyrowuii agmop

AHHOTaNug

Axmyanvrocms. XpoHUUECKasi CEpJEUHasi HEA0CTaTOYHOCTh OCTAETCSl OJHOW M3 BaXKHEUILIUX MpO-
01eM OOIIECTBEHHOTO 3PaBOOXPAHEHHUS BO BCEM MHUpE, XapaKTEepHU3yeTcs POCTOM 3a00JIeBaeMOCTH, a
TaKXe BBICOKOH pacrpoCcTpaHeHHOCThIO, 3a00JIeBAEMOCTBIO M CMEPTHOCTHIO. V3yueHue s 1eMHOIoTnye-
CKHMX TE€HJICHUUWA U U3MUHEHUM, cBsi3aHHbIX ¢ iepuogamu COVID-19 u nocne COVID-19, umeer BaxxHoe
3HA4YEeHME I ONTUMM3ALMH CTPATETUil 31paBOOXPAHEHUSI.

Lenv. TlpoaHanu3upoBarh AUHAMUKY 3a00J€BA€MOCTH U CMEPTHOCTH OT XPOHHMYECKOH cepped-
HOM HEOCTATOYHOCTH B TOpojae AnMarbl B ATMaTHHCKOW obnactu B 0- U B niepuoa COVID-19/mocne
COVID-19, a Takxe oleHUTh NPOrHo3HbIe TeHaeHuu 10 2030 roaa.

Mamepuanvt u memoosi. 1IpoBeeHO PETPOCIIEKTUBHOE OMUCATENbHO-aHATUTUUECKOE UCCIIe10Ba-
HHUE C UCTIOJIb30BaHHEM O(QUIMATIBHBIX CTaTUCTUYECKUX MaHHbIX 3a 2012-2025 rr. [Tokaszarenu 3a0omneBa-
€MOCTH M CMEPTHOCTHU OT XPOHUYECKOM CepAeYHON HETOCTATOYHOCTH OBUIH MTPOaHATU3UPOBAHbI B 00IIEH
nomnyJssiuy 1 1o noiy. Ilepuox uccnenoBanus OblT pazziesneH Ha gokoBuAHbIHN (2012-2019 rr.) u nepuon
COVID-19/mocie COVID-19 (2020-2025 rr.) sTansl. PaccuuThiBanuch aOCOMIOTHBIE U OTHOCUTEIbHBIC
M3MEHEHUs, POBOAWIICS aHAJIU3 BPEMEHHBIX psoB. [IporHo3upoBaHue OCYLIECTBISUIOCH C UCIIOIb30Ba-
HUeM JIMHelHoU perpeccun u mozeneit ARIMA (0,0,0).

Pesynomamer. B 0060ux permoHax Bo3pocia 3a00JeBaeMOCTh XPOHUYECKOW CEepACYHON HEeIocTa-
TOYHOCTHIO. B ropoge Anmarel ypoBeHb 3a00J1€BA€MOCTH XPOHUYECKON CEpPAECYHON HEJOCTATOYHOCTHIO
yBesmuwics ¢ 1 217,3 no 1 552,2 na 100 000 nacenenus (+27,5 %), B To Bpemsi Kak B ATMAaTHHCKOU 00-
nacTH oH yBenudwics ¢ 145,7 no 755,1 na 100 000 Hacenenus (+418,4 %). Hanbonee BbIpaXeHHBIN POCT
ormeuvaics nocie 2019 roga. 3a0oneBaeMOCTh YBEIMUMIACH CPEAH JIUI] 000€TO Iojia, Ipu4eM 0ojiee BbI-
COKHE TEeMIIbl pOCTa HAOMIONAINCh Y MY>KUMH. 32 UCCIIEAYEeMbIH MEPUOJ CMEPTHOCTh CHU3MIIACh B 00OUX
perunonax. CpaBHeHHe JokoBHIHOTO niepuoaa ¢ nepuogom COVID-19/mocie COVID-19 nokazano 6onee
BBICOKHE TOKa3aTesid 3a00JeBaeMOCTH B O0OMX PErMOHax, TOT/a KaK CPeJIHUE MOKa3aTelld CMEPTHOCTH
cHU3WIKCH. [IporHo3upoBanme CBUACTENLCTBYET O JaldbHeHeM pocTe 3aboneBaemocts 10 2030 roga mpu
OTHOCHUTEJIBHO CTAOMIIBHOM MJIM MOCTETIEHHO CHIYKAIOIIEMCS! YPOBHE CMEPTHOCTH.

3akntouenue. ViccnenoBanue JEMOHCTPUPYET BO3pacTaroliee OpemMsi XpOHMYECKON ceplieuHoN He-
J0CTaTOYHOCTH, OCOOCHHO B AJIMATUHCKOH 001aCTH, XapaKTepHu3ylolieecs yBeInueHHEeM 3a00JIeBaeMOCTH
U CHIDKEHHEM cMepTHOCTH. [lomydeHnHble pe3yabTaThl MOAUYEPKUBAIOT HEOOXOAUMOCTD YCHIICHHSI pAHHETO
BBISIBIICHUSI, TPO(PUIAKTUYECKUX MEPOIIPUATUH U JOITOCPOUHOTO BeICHHS MTALIUEHTOB C XPOHUYECKOH cep-
JICYHON HEJ0CTAaTOYHOCTHIO, 0COOEHHO Ha PETHOHAIBHOM YPOBHE CUCTEMBI 3/JpaBOOXPAHEHUSI.

Kniouesnie cnosa: xponuyeckas cepoeunas Hed0CMAamoyHOCMb, CepoedHo-cocyoucmuole 3a001e6a-
Hus, anudemuonoeus, COVID-19, npoenozuposanue, obujecmsennoe 30pagooxpanenue, Kazaxcman.
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Abstract

Relevance. Chronic postoperative hypoparathyroidism is a rare complication of thyroidectomy.
It needs lifelong therapy. But reports of decompensation caused by a combination of thyrotoxicosis,
COVID-19, and long-term use of outdated drugs like dihydrotachysterol are few.

Objective. To describe a case of decompensated chronic postoperative hypoparathyroidism in a
patient with Graves' disease - and to analyse what led to the decompensation, how we diagnosed it, and
how we treated it.

Clinical Case. A 58-year-old woman presented in November 2023 with limb cramps, tachycardia,
and tremor. She had a history of subtotal thyroidectomy for Graves' disease (1991), followed by
hypoparathyroidism treated with dihydrotachysterol for over 30 years - without adequate control. In 2022,
she had COVID-19 pneumonia (60 % lung involvement) and then a stroke, which left her with left-sided
hemiparesis. On admission: total calcium 1.57 mmol/L, ionized calcium 0.61 mmol/L, phosphorus 1.64
mmol/L, PTH 6.78 pg/mL, plus decompensated thyrotoxicosis (free T4 29.45 pmol/L, TSH receptor
antibodies 13.5 IU/L), a prolonged QT interval, and a cataract. We started alfacalcidol 1 pg/day, calcium
carbonate 2000 mg/day, and thiamazole 30 mg/day. Over 15 months, her calcium normalised to 2.35 mmol/L,
TSH receptor antibodies fell to 4.61 IU/L, and she became euthyroid. But then she stopped alfacalcidol on
her own - because she felt well - and her calcium dropped again.

Conclusion. This case shows three things. First, dihydrotachysterol is outdated and should be replaced
with active vitamin D metabolites. Second, COVID-19 can trigger calcium-phosphorus decompensation.
Third, thorough biochemical monitoring is essential - and patients need to be warned not to stop alfacalcidol
even when they feel completely well.

Keywords: hypoparathyroidism, parathyroid hormone,
thyroidectomy, alfacalcidol.

hypocalcemia, hyperphosphatemia,

Introduction

Postoperative hypoparathyroidism is a
well-known complication of thyroid surgery. The
parathyroid glands may be inadvertently removed,
injured, or devascularised during neck surgery, par-
ticularly thyroid procedures [1]. Most clinicians see
transient hypocalcemia early after surgery, but some
patients go on to develop chronic disease. Accord-
ing to international guidelines, hypoparathyroidism
is considered chronic when it persists for more than
12 months after surgery [2].
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What surprised us in this case was not the
diagnosis itself. Rather, it was the combination of
three events unfolding over decades: chronic post-
operative hypoparathyroidism with inadequate cal-
cium replacement, a COVID-19 infection that was
followed by a stroke and a relapse of thyrotoxico-
sis, and a severe decompensation of the chronic hy-
poparathyroidism.

Patients with Graves' disease are known to
be at higher risk for this complication. Thyrotoxi-
cosis increases thyroid vascularity, making surgery
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more difficult and putting the parathyroid blood
supply at risk [3]. Much less is known about long-
term outcomes after subtotal resections - an ap-
proach that was common in the Soviet era and still
affects many patients today [1].

Why does chronic hypoparathyroidism mat-
ter? Reduced bone resorption, decreased renal cal-
cium reabsorption, impaired activation of vitamin
D, and diminished intestinal calcium absorption all
contribute to sustained hypocalcemia [4]. If poor-
ly managed, this affects multiple organs. Patients
with this condition have significantly higher risks
of cardiovascular disease, chronic kidney disease,
nephrolithiasis, seizures, and psychiatric disorders
compared with matched controls. Intracranial calci-
fications and cataracts are also frequently reported
[4]. Quality-of-life assessments using standardised
instruments show substantially reduced scores in
physical functioning, cognitive domains, and men-
tal health [5].

Standard therapy relies on oral calcium sup-
plementation and active vitamin D analogues. This
approach alleviates symptoms of hypocalcemia,
but it does not replicate the physiological actions of
parathyroid hormone on the kidneys and skeleton.
As a result, patients remain at risk for long-term
complications including nephrocalcinosis, declin-
ing renal function, and disturbances in mineral me-
tabolism [6].

Emerging evidence suggests an additional
interaction between hypoparathyroidism and CO-
VID-19. SARS-CoV-2 may affect parathyroid
function through ACE-2 receptor-mediated mecha-
nisms and cytokine-driven modulation of the cal-
cium-sensing receptor [7]. Case reports have de-
scribed both new-onset hypoparathyroidism during
infection and significant destabilisation in patients
with pre-existing disease [7]. Pre-existing parathy-
roid deficiency may also be associated with more
severe clinical courses of COVID-19, including
higher rates of intensive care admission and need
for mechanical ventilation [8].

This case report describes a patient with
chronic postoperative hypoparathyroidism who
experienced a thyrotoxicosis relapse, severe CO-
VID-19 pneumonia, and a cerebrovascular acci-
dent. We focus on the interactions between these
conditions, the challenges of low treatment adher-
ence, and the persistent use of outdated therapies
in post-Soviet clinical practice. The case report has

been prepared in accordance with the CAse REport
(hereinafter — CARE) guidelines, and the complet-
ed CARE checklist is provided as supplementary
material.

Case Report

A 58-year-old woman presented on 6 No-
vember 2023 with limb cramping, palpitations,
hand tremor, anxiety, restlessness, shortness of
breath (especially on exertion), fatigue, and weak-
ness.

She was diagnosed with Graves' disease in
1991 at age 25. Due to inadequate disease control
on antithyroid therapy, she underwent thyroid lo-
bectomy and subsequently continued treatment
with methimazole. In the early postoperative peri-
od, she developed persistent muscle cramps requir-
ing repeated intravenous calcium chloride admin-
istration.

Between 2007 and 2015, the patient reduced
her dose of antithyroid medication on her own. In
2015, she clinically deteriorated with weight loss,
tachycardia, recurrent muscle cramps, and worsen-
ing general condition. In 2022, endocrinological
evaluation led to the prescription of methimazole
10 mg, bisoprolol 2.5 mg, and dihydrotachysterol
0.3 mg/day; however, clinical improvement re-
mained insufficient.

The patient's condition worsened signifi-
cantly after she developed COVID-19 pneumonia
involving approximately 60 % of lung parenchyma.
In the same year, she suffered an acute cerebrovas-
cular accident with subsequent development of left-
sided hemiparesis.

Her past medical history is also notable for
long-standing arterial hypertension diagnosed in
2000 (grade 3 hypertension), for which she is re-
ceiving bisoprolol 5 mg/day and candesartan 16
mg/day.

Family history: No history of thyroid or
parathyroid disorders, autoimmune diseases, or
early-onset cardiovascular disease in first-degree
relatives.

Social history: The patient lives in an subur-
ban area, is unemployed, and resides with her fam-
ily. She has no history of smoking, alcohol abuse,
or use of illicit substances. She reports a sedentary
lifestyle due to residual left-sided hemiparesis.

Allergic history: No known drug or food al-
lergies.

Physical Examination. On assessment, the
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patient had a height of 160 cm, weight of 56 kg,
and a body mass index of 21.9 kg/m?. She appeared
pale, with warm, dry skin and pale pink mucous
membranes. The pulse rate was 118 beats per min-
ute, and blood pressure was 100/70 mmHg. Hand
grip strength was reduced bilaterally. A postopera-
tive scar was observed on the anterior neck. The
thyroid gland was mildly and asymmetrically en-
larged (Grade I) and non-tender on palpation. Mild
exophthalmos was also present. Neurological ex-
amination revealed postural instability on Romberg
testing and a fine tremor of the hands on extension.
A positive «telegraph pole» symptom was noted.
Chvostek's and Weiss's signs were negative, where-
as Trousseau's sign was positive.

Diagnostic Testing. Initial hormonal as-
sessment on 6 November 2023 showed suppressed

thyroid-stimulating hormone (hereinafter — TSH)
at 0.029 mIU/L (reference range: 1.0-4.0 mIU/L),
with elevated free thyroxine (fT4) at 29.45 pmol/L
(10-25 pmol/L) and free triiodothyronine (hereinaf-
ter — fT3) at 7.4 pmol/L (3.1-6.8 pmol/L). Elevated
anti-thyroid peroxidase antibodies and thyrotropin
receptor antibodies were also detected (13.5 IU/L;
reference <1.5 IU/L). Serum biochemistry on 17
November 2023 confirmed hypocalcemia, with total
serum calcium of 1.79 mmol/L and ionized calcium
of 0.95 mmol/L. Parathyroid hormone (hereinafter
— PTH) was reduced at 0.72 pmol/L, accompanied
by hyperphosphatemia (1.64 mmol/L). ECG on 9
November 2023 revealed sinus tachycardia with a
heart rate of 102 beats per minute, left axis devia-
tion, QT interval prolongation, ST-segment depres-
sion, and T-wave inversion (Figure 1).

Figure 1. ECG on 9 November 2023 showing sinus tachycardia, QT prolongation,
and ST-segment depression.
Source: Original image from the patient's medical record

Thyroid ultrasound on 6 November 2023
showed a total thyroid volume of 21.1 cm? (right
lobe 4.8 cm?, left lobe 16.3 cm?®) with diffuse pa-
renchymal heterogeneity consistent with chronic
thyroid disease. Eye examination on 15 Novem-
ber 2023 identified an incomplete complicated
cataract.

Prolonged use of dihydrotachysteryl (here-
inafter — DHT) without biochemical follow-up
masked the chronic instability of calcium homeo-
stasis. Thyrotoxicosis further confounded the pre-
sentation by transiently elevating serum calcium
through increased bone resorption.

Final Clinical Diagnosis

Graves' disease with grade I goiter, relapse
of thyrotoxicosis with decompensated course.
Chronic postoperative hypoparathyroidism (since
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1991), decompensated.

Treatment

The patient was treated with methimazole
30 mg/day (10 mg three times daily), alfacalcidol 1
ug/day, calcium carbonate 2000 mg/day, and biso-
prolol 5 mg/day.

Follow-Up and Outcomes

One month after discharge (25 December
2023), labs (Table 1) showed partial stabilization
of thyroid function and calcium—phosphorus me-
tabolism. Clinically, the patient reported a marked
improvement in general well-being, and episodes
of muscle cramps and tetanic seizures had ceased.

At six months, labs indicated the develop-
ment of biochemical hypothyroidism. Treatment
was adjusted to include levothyroxine 50 pg/day
while continuing methimazole 10 mg twice daily, al-
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facalcidol 1.5 pg/day, and calcium supplementation
2000 mg/day. Regular monitoring of serum calcium,
phosphorus, TSH, and free T4 was recommended.
On 18 November 2024, repeat thyroid func-
tion confirmed stable euthyroidism. Thyrotropin
receptor antibody levels fell significantly (from
8.16 IU/L to 2.5 IU/L). However, hypocalcemia
recurred, which was attributed to the patient's self-

discontinuation of alfacalcidol. The alfacalcidol
dose was subsequently increased.

In 2025, she remained euthyroid with stable
serum calcium. She reported sustained improve-
ment in her general condition. Continued therapy
with alfacalcidol was strongly recommended, and
long-term biochemical monitoring was advised
(Table 1).

Table 1 — Dynamics of Hormones and Biochemical Parameters

Indicator | 06.11.23 | 15.11.23 | 25.12.23 | 03.06.24 | 15.11.24 | 02.02.2025 | Normal Range
TSH 10.029 0.01 16.3 4 3.5 0.4-4.0 mIU/L
Free T4 124.3 129.45 17.50 13.6 18.9 17.01 9-19.05 pmol/L
Free T3 - T11.3 3.61 1.3 2.64 2.71 2-4.4 pg/mL
Anti-TPO 1109.37 528.09 1056 less than 5.6 IU/L
PTH 16.78 - - 19.85 10.9 15-65 pg/mL
Anti-TSHR 13.5 8.16 - 2.5 4.61 less than 1.5 TU/L
Vitamin D 39,6 125.0 30-100 ng/mL
Total 11.57 2.09 11.99 11.79 2.35 2.25-2.75 mmol/L
Calcium
Ionized 10.61 0.97 0.93 10.95 1.1 1.1-1.35 mmol/L
Calcium
Phosphorus 11.64 - - 1.40 1.35 0.87-1.45 mmol/L
Magnesium 0.84 0.91 0.85 0.73-1.03 mmol/L
Creatinine 48 100.2 68.9 72.78 44-97 umol/L

*Note: Free T3 is reported in pg/mL

Source: Table 1 is original and based on the patient's laboratory data collected from November 2023 to

February 2025.

Discussion

Postoperative hypoparathyroidism is a well-
known complication of thyroid surgery - in fact, the
most common one [1]. What surprised us in this
case was not the diagnosis itself, but the combi-
nation of three events unfolding over time: long-
standing postoperative hypoparathyroidism with
inadequate calcium replacement, a COVID-19 in-
fection that was followed by a stroke and a relapse
of thyrotoxicosis, and finally a severe convulsive
syndrome.

Low compliance as a modifier of clinical
outcomes. Between 2007 and 2015, the patient
reduced her methimazole dose on her own initia-
tive. She reported feeling well and saw no need to
continue the medication at the same dose. By 2015,
her condition had deteriorated significantly: she
lost weight, developed tachycardia, and her muscle
cramps became more frequent. After discharge in
2023, she felt well at one month. At six months,
however, she developed clear symptoms of hypo-

thyroidism. She had not reduced the methimazole
dose as recommended - because she was afraid that
lowering it might trigger a relapse of thyrotoxico-
sis. Her reasoning was understandable: she wanted
to avoid the symptoms she had previously experi-
enced.

In 2024, after euthyroidism was achieved,
she stopped alfacalcidol on her own. Her reason
was the same - she felt well. This led to a drop in se-
rum calcium. Non-adherence to long-term therapy
1s common in chronic endocrine disorders, and this
patient was no exception. In our view, this behav-
ioural factor amplified every biological trigger: sur-
gery, COVID-19 infection, and metabolic decom-
pensation. Effective management of chronic hypo-
parathyroidism therefore requires not only correct
prescriptions but also continuous patient education
and follow-up.

Clinical severity and risks. What frightened
us most were the seizures - occurring together with
ECG changes and uncontrolled thyrotoxicosis. We
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were genuinely concerned about atrial fibrillation.
The mortality risk in such a situation is high [4]. In
our experience, the combination of hypocalcemic
seizures and thyrotoxic tachycardia creates a par-
ticularly dangerous situation that requires immedi-
ate and aggressive management of both conditions
simultaneously.

Outdated therapies in post-Soviet prac-
tice. In our opinion, DHT has been obsolete for
years. Yet it remains widely prescribed across the

CIS countries. Why? Doctors are used to it - and so
are patients. Many have been taking the same pills
for decades. They do not come back for follow-
up. They do not look for updated guidelines. They
simply continue what they know. This patient took
DHT for 30 years before anyone switched her to
alfacalcidol. International guidelines no longer
recommend this agent, and we strongly advocate
for replacing it with alfacalcidol or calcitriol (Ta-
ble 2) [2].

Table 2. Native Vitamin D and Its Active Metabolites Used in the Treatment of Hypoparathyroidism

Types of Vitamin D Activity Dose
Ergocalciferol 1 500-1000 IU/day
Cholecalciferol 1 500-1000 IU/day
Dihydrotachysterol 5-10 0.3-1.0 mg/day
(A.T.10)

Alfacalcidol (alpha-D3, 1000 0.25-2.0 mcg
Etalpha) once/twice daily
Calcitriol (Rocaltrol) 1000 0.5-4 mcg/day

Source: Compiled by the authors

COVID-19 as a trigger. The COVID-19 pan-
demic has highlighted the vulnerability of calcium
homeostasis in critically ill patients. The virus may
affect parathyroid function through several mecha-
nisms: viral entry via ACE2 receptors, inflamma-
tory cytokines increasing calcium-sensing recep-
tor sensitivity, and respiratory alkalosis reducing
ionized calcium levels [7; 9]. In this patient, CO-
VID-19 pneumonia involving approximately 60 %
of lung parenchyma was followed by an acute cere-
brovascular accident and destabilization of her un-
derlying endocrinopathies. Although a direct causal
link is difficult to prove, the temporal sequence sug-
gests that SARS-CoV-2 infection likely contributed
to parathyroid suppression in an already vulnerable
patient [7;10].

Conventional treatment and its limita-
tions. Standard therapy with oral calcium and ac-
tive vitamin D metabolites (alfacalcidol or cal-
citriol) requires careful titration to relieve hypo-
calcemic symptoms while avoiding hypercalcemia,
hypercalciuria, and nephrolithiasis [2; 6]. In prac-
tice, patients often experience calcium fluctuations,
persistent hyperphosphatemia, and symptoms that
limit quality of life [5]. In 2015, the U.S. Food and
Drug Administration approved recombinant human

&9

Onset of  Duration of = Modern Role

Action Action

10-14 days Week-month  Adjunct

10-14 days Week-month  Adjunct

4-7 days 28 days Outdated, risk of
accumulation

7-8 hours 3 days Main choice in CIS
countries

3-6 hours 3 days Gold standard

parathyroid hormone (rhPTH(1-84)) for patients
inadequately controlled on conventional treatment,
although access to this therapy remains limited in
many countries [11].

Follow-up recommendations. Close bio-
chemical follow-up is essential in chronic hypo-
parathyroidism. Under stable conditions, we rec-
ommend assessment of serum calcium, phosphorus,
creatinine, and urinary calcium excretion every 3—6
months. During dose changes or metabolic insta-
bility - as seen in this patient after COVID-19 and
during thyrotoxicosis relapse - more frequent moni-
toring is required. The primary goals of therapy are
relief of hypocalcemic symptoms, improvement of
quality of life, maintenance of serum calcium in the
low-normal range, normalization of phosphate lev-
els, and prevention of renal complications [2].

Strengths of this case report include the de-
tailed longitudinal follow-up over 15 months and
the emphasis on interactions between thyrotoxicosis,
COVID-19, and chronic hypoparathyroidism. Limi-
tations are that it is a single case, so causality cannot
be proven; the patient’s adherence was self-reported,
and we lacked urinary calcium excretion data.

Conclusion

This case taught us several lessons. First,
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thyrotoxicosis can transiently mask hypocalcemia
by increasing bone resorption - and antithyroid
therapy then unmasks it. Second, COVID-19 likely
contributed to parathyroid suppression in this pa-
tient. Third - and most importantly in our view -
low patient adherence repeatedly influenced the
clinical course. The patient reduced or stopped her
medication when she felt well, believing she no
longer needed it. Each time, her calcium dropped
and symptoms returned.

Therefore, managing chronic hypoparathy-
roidism is not just about prescribing calcium and
vitamin D. It is also about understanding how pa-
tients think, anticipating self-discontinuation, and
investing time in education and follow-up. We rec-
ommend that clinicians always verify adherence
and explicitly warn patients not to stop alfacalcidol
- even when they feel completely well.
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JEKOMIIEHCAIIUSIJTAHF AH CO3BIJIMAJIBI OTAJJAH KEUIHI'T TUIIOITAPATUPEO3:
KJIMHUKAJIBIK KAFIAU
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Anjgarmna
Ozexminiei. Co3pUIMaIIbl OTAJIaH KEHIHT1 TUIONApaTHPEO3 - TUPECOUIIKTOMUSHBIH eMip OOibl eM
KaObLI1ay/ibl KQKET €TeTIH CHUPEK acKplHybl. TupeoTokcuko3, COVID-19 xoHe TUrnapoTaxucTeposiabl
Y3aK JKbUap KOJJAAHY asChIHAFbl OHbIH JEKOMIICHCAIMSCHI JKaF Jailnapbl oje0uerre O6ipii-KapbiM.
Maxkcamei. T'peliBC aypybIMEH HayKacTa JEKOMIICHCALMSIAHFAH CO3BLIMANbl OTaJaH KeHiHri
TUIIONAPATUPEO3/bIH KIMHUKABIK JKaf1aiiblH CUMATTAy JKOHE JIEKOMIICHCAIs (paKTOpIapbliH, IUArHOCTH-
Ka epeKUIeNKTepiH, TeparusHbl TY3€Ty TOCUIIACPIH Tajaay.
Knunukanwix orcazoaii. 58 xactarel Haykac 2023 KbUTbI asK-KOJI KYPBICYbI, TAXUKapIUs, AIpliaey
mIareIMAapeIMeH TycTi. AHamHesze: 1991 xbuibl ['peliBe aypysl 60iibIHIIA CyOTOTAbIbI THPEOUAIKTOMHUS,
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30 xpuLgaH actaM auruaporaxuctepon kaodeuinay, 2022 xbuisl COVID-19 xoHe comn KaKThl TeMHIapes.
Tyckenne: runokansiuemusi, runepdocdaremus, IapaTUPEONATH TOPMOH TOMEH/IETeH, IEKOMITEHCUPIICH-
TeH THPEOTOKCUKO3. Alnb(dakanbluaoi, Kaiablui kapOoHarsl, Tupo3on TarabiHAanasl. 15 aiinan keifin
KalbIIUI TYPAKTAJIbII, 3YyTUPEO3 KaJIbINTACTHL.

Kopvimbinovl. byl KIMHHUKANBIK >KaFaad JUTHIPOTAXMCTEPOJAbl Y3aK YaKbIT KOJJAHYIbIH
Kayintepid, COVID-19-apb1H kanbuuii-¢pocop anMacybIHbIH JEKOMIIEHCAIMACHIHIAFbl TPUITEPIIK poJIiH
XKoHe HayKacTapsl J-gopyMeHiHiH OenceH i MeTaboIUTTepiHe YaKThUIbI aybICTHIPYIBIH MaHbI3AbLIBIFbIH
KepceTe/i.

Tyiiin co30ep: cunonapamupeo3, napameoOpmoH, cunoxkaivyuemus, sunepgochamemus, mupeou-
09KmMomus, anbhakarbyuodo.

XPOHUYECKHNHN NOCJEONEPALIMOHHBIN T'NIIOIIAPATUPEO3, IEKOMIIEHCHUPO-
BAHHBIN PEIIMJIMBOM TUPEOTOKCHUKO3A Y COVID-19: KIMHUYECKUM CIYYAN

A. T. AimunoBa ', A. C. Umanraau ', A. A. Hypo6exosa ', 5. M. TameneBa 2,
A. K. AgyeBa®, A. K. Maxamberky. "
"HAO «Ka3zaxckuit HallmoHaIbHbIM MeIUIUHCKII yHUBepcuTeT uMeHu C. J1. AcheHausipoBay,
Kazaxcran, Aamarel
2 Menutuackuii neHtp «Medical Assistance Groupy, Kazaxcran, Anmars
3Ne2 Toponackast AeTckast KITHHUYecKas 0oapHuUIa, KazaxcraH, Aimars
*Koppecnonoupyrowuii agmop

AHHOTanUA

Axmyanvrocms. XpOHUUYECKUHN MOCIEONEPAMOHHBIM TUIIONAPATUPEO3 - PEAKOE OCIOKHEHUE TH-
PEOUIPKTOMUH, TPeOyIoIiee TOKU3HEHHOM Tepanuu. Ciydyau ero 1eKOMIIeHCAluu Ha (OHE THPEOTOKCHKO-
3a, COVID-19 u MHoOroN€THETO NTpUEMa JUTHIPOTAXUCTEPOIIA B TUTEPATYPE CANHUYHBI.

L]env. Onucath KIMHUYECKUN Clydail XpOHUYECKOTO MOCIEONepalluOHHOTO FMIoNapaTupeosa ¢ Jie-
KOMITEHCHPOBaHHBIM T€UCHHEM Y TAIIMEHTKH ¢ Oone3Hbio [ peliBca u mpoaHanu3upoBaTh PaKkTOPbl JEKOM-
MEHCAIUU, 0COOCHHOCTH TUATHOCTUKU U TIOAXOABI K KOPPEKIUHU TEPAITHH.

Knunuuecxuti cnyuan. ITaunentka 58 net, nocrynuia B 2023 rogy ¢ cyaoporamu, Taxukapauen,
TPEMOPOM U TPEBOXKHOCTHIO. B aHaMHe3e: cyOToTabHas THPEOUIPKTOMHESI TI0 TIoBOoay OomnesHu [peiiBca,
MOCJICONEPALIMOHHBIN THUIIONAPATUPEO3 C TETAHHUYECKUMHU MPUCTynamu, 6onee 30 et npuéma Juruapora-
xucrepona 6e3 komnencanuu, COVID-19 ¢ nopaxkeHneM JErKUX U OCTPOE HAPYILIEHHE MO3TOBOTO KPOBO-
oOpailieHusi ¢ JIEBOCTOPOHHUM remunape3om. llpu mocTyrienun: runokanbiuueMusi, rumnepdocharemus,
HU3KUAN TapaTUPEOUIHbIA TOPMOH, IEKOMIIEHCUPOBAHHBIA TUPEOTOKCUKO3, yiunHenue QT, katapakra. Ha-
3HAYEHBI aNIb(aKaIbIUI0I, KApOOHAT KaNbIMs, TUPO30JL. 3a 15 MecsiieB HaOMOAeHNU JOCTUTHYTAa HOpMa-
JA3auus Kanplus, cHukeHne auturen K pTTI, croikuil syTupeos.

Bv1600. JlanHblii KTMHUYECKUN clydall JEMOHCTPUPYET PUCKU JTUTEILHOTO MPUMEHEHUS JAWUTH-
JpOTaxucTeposa Mpyu XpoOHUYECKOM runonaparupeose, poib COVID-19 kak Tpurrepa aekoMIeHcaluu
KanpIuii-pochopHOro oOMeHa 1 BaXKHOCTh CBOEBPEMEHHOTO MEPEeBOa MAIIMEHTOB HA aKTUBHbBIE MeTabo-
JTUTHI BUTaMUHa /| ¢ TIaTenbHbIM OMOXUMUYECKUM MOHUTOPHUHTOM.

Knroueswvle cnoea: cunonapamupeos, napamupeouoHbslil 20pMOH, 2UROKATbYyueMus, eunepgpocga-
memust, MupeouddIKMomusl, anb@araibyuool.
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JKYPHAJI KABAXCTAHCKO-POCCHUIMCKOTO MEJIULIMHCKOI'O YHUBEPCUTETA

YIK: 616.24-002.5:579.61-07 DOI: 10.64854/2790-1289-2026-52-2-07

MPHTMHN:76.29.50

KJIMHUYECKUHN CIYUYAN KO-UHOEKIINU
MUKOBAKTEPUO3A U JIEKAPCTBEHHO-
YCTOUYUBOI'O TYBEPKWVJIE3A JEIKHNX

M. Bb. Ucresoea ', @. A. Uckakosa », X. M. /layroBa 3
'PT'TI na I1XB «HannoHanbHbIN Hay4HBIN HEHTP GTusnomyinbMonoiaorun PKy M3 PK,
Kazaxcran, AaMarsl
2HAO «Ka3axckuii HallMOHAIbHBIN YyHUBEpCHTET UM. Anb-Papadbu», Kazaxcran, Anmars
3HAO «Kazaxckuii HalioHaabHbIH MeaunuHCckuii yauBepcutet um. C. 1. Achenausposar,
Kazaxcran, AaMarsl
*Koppecnonoupyrowuii agmop

AHHOTAUA

Axmyanvrocms. B ocieqHue rofpl 0TMEYaeTCsi pOCT HETYOEPKYIe3HbIX MUKOOAKTEPHO30B, B TOM
YHCclie B COYETAHUU C TYOEpKysIe30M JeTKuX. J{narnoctruka ko-nH(EKIMK 3aTpyIHeHa 13-3a CXOACTBA KIIU-
HUKO-PEHTTEHOJIOTMYECKON KapTHHBI, a JICYCHHE MPEICTABISIET CIOKHYIO 3a7a4dy U3-3a pa3HOPOAHOM Jie-
KapCTBEHHOW YyBCTBUTEIHLHOCTH BO30YIUTEIICH.

L]enwv. TlpeacTaBuTh KIMHUYECKUH CITydaill YCIEIIHON JMArHOCTUKH W JICYCHHS KO-UH(DEKIUHU Jie-
KapCTBEHHO-YCTOMYUBOTO TYOEpKyJie3a U HETYOCpKYJIe3HOTO MUKOOAKTEPH03a, a TAKKE 0OCYIUTh 0COOCH-
HOCTH TMarHOCTUKHU U BbIOOpA Tepanuu.

Knunuueckuii cnyuau. Onucanne kimHuyeckoro ciaydas. [Ipencrasien ciyyaid nauueHTku 49 ner
C PELUIMBOM JIEKAPCTBEHHO-YCTONUNBOTO TyOEpKyse3a JErKiuX, XpOHHUYECKOH 00CTPYKTUBHOM 00JI€3HBIO
JIETKUX W BBIPOKECHHBIM JeurmToM Macchl Tena (mHaeke maccel tena 15,0). [lpu obGcnenoBannu MeTo-
nom GenoType® Mycobacterium CM 6bia Bepuduimpoana ko-uadpeknust M. tuberculosis u M. avium
complex. [larenTke Ha3HAYeH UHIUBUAYATbHBIA PEKUM XUMHOTEPATUH, BKIIOUABLINI OeAaKBUINH, JTH-
He30/IH/I, KI10(ha3uMHH, J1eBO(IOKCALNH, IIUKIOCEPUH U KIAPUTPOMHUIIMH.

Tepanust oclio)KHUIACH PAa3BUTHEM JIEKAPCTBEHHO-WHAYLIMPOBAHHON MOJIMHEHponaTuu, norpedo-
BaBIlIEll OTMEHBI JIMHE30JIM/1a U [IUKJIOCEepUHa U Koppekiun 103. Ha ¢pone 8-mecsyHOro geueHus: JoCTUr-
HyTa KOHBEPCHS MOKPOTHI (OTpULIATENIbHbIE MUKPOCKOIHUS U MIOCEB), MOJIOKUTEIbHASI PEHTTC€HOIOTHYeCKast
JUHAMHKA U KIIMHUYECKOE yIy4llIeHHE.

Buvioowl. JlanHblil ciydail IEMOHCTPHUPYET MPUHITUITHATIBEHYIO BO3MOKHOCTh YCIIEIITHOTO JICUCHUS
KO-MH(EKINH JIEKAPCTBEHHO-YCTOMYMBOTO TyOEpKyJie3a M HETYOEepPKYJIe3HBIX MUKOOAKTEPHO30B C UCIIOJb-
30BaHMEM KOMOMHAIMHU TPOTUBOTYOEPKYJIE3HBIX IPETapaToB pe3epBa U MaKpOJIUI0B HECMOTPS Ha TUarHo-
CTHYECKHE OTPaHUYCHHUS, CI0KHOCTh BbIOOpA PeKMMa XUMHOTEPAIUU U MapLIPyTH3ALUU JJIs TAIUEHTOB
C Ko-uH(pEeKInen.

Knrouegwie cnosa: Jlekapcmeenno-ycmouuussiii mybepkynes, Hemybepkyiesnvle MUKOOaKmepuo3vl
(HTM), muxobaxmepuu, muxpockonust mokpomsl, BACTEC, Xpert® MTB/RIF.

Brenenune

3aboneBaeMOCTh UH(PEKIUSIMHU, BHI3BAHHbI-
MU HETYOEpKYJIEe3HBIMH MHUKOOAKTEpHsIMU (J1anee
— HTM), HeykJIOHHO BO3pacTaeT BO BCEM MHpE,
YTO CBSI3aHO C YBEITUYEHUEM MPOJOKUTEIEHOCTH
KHU3HH HACEJICHUS, POCTOM paclpOCTPaHEHHOCTH
XPOHUYECKUX 3a00JE€BaHUI JIETKMX M COBEpIICH-
CTBOBAaHMEM METOIOB JIa00OPATOPHON AMATHOCTHUKU
[1; 2]. Pacmpoctpanennocts HTM-undexunii Ba-

95

peupyet ot 1-15 ciydaeB Ha 100 000 HaceneHus
B pa3BUTHIX cTpaHax [3; 4]. Cpeau mauueHTOB ¢
OpOHXO03KTa3aMHU, IO JAHHBIM CHCTEMAaTHYECKHUX
0030poB, oTMeuaeTcs pocT 3aboneBaemocty HTM
ot 1 % 1o 25 % 3a nepuon 2006-2021 rr. B cTtpanax
bmmxuero Bocroka, Hanmpumep B Hpane, ¢ 2000
rona aons HTM cpenu Bcex MUKOOAKTEpHUATbHBIX
uHbekuuii cocrasuna 10,2 %.

HTM npeacraBisior coboi rpynmny Mu-
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KoOakTepuil, omIMYHbIX OT Mycobacterium
tuberculosis complex u Mycobacterium leprae,
IIMPOKO PacIpOCTPAHEHHBIX B OKpY’Karollel cpe-
ne. CornnnacHo kinaccudukauu Runyon (1959), ne-
TyOepKyJe3Hble MUKOOAKTEPUH MOAPA3AEISIOT 110
CKOPOCTH POCTa W MUTMEHTOOOPAa30BaHHIO: MeEJ-
JIEHHO pacTtyuue (GoToxpomorens! (Harpumep, M.
kansasii), ckoroxpomorensl (M. scrofulaceum), He-
¢doroxpomorennsie (M. avium, M. intracellulare)
u ObicTpo pactymue Buasl (M. abscessus u M.
fortuitum) [3; 4]. HanbGonee yacTeiM BO30yIUTEIEM
JISTOYHOTO MHUKOOAKTEpHO3a SIBIISETCS KOMILIEKC
Mycobacterium avium (MAC), coctaBnsomui 10
75 % cnydaes, 3a koTopbsIM cienyroT M. kansasii
(10,6 %) u M. xenopi (9,4 %) [1; 4; 5]. ®akropamu
pHCKa pa3BUTUSI MUKOOAKTEPHO30B SIBISIOTCS XPO-
Hudeckue 3aboneBanus jgerkux (XOBJI, 6poHxosk-
Ta3bl, MyKOBHUCIII/103, ITOCIIE/ICTBUS IEPEHECEHHO-
ro TyOepKyses3a), UMMYHOCYIPECCUBHBIE COCTOS-
Hus (BUY-undexuus, TpaHCIIaHTalUsl OPTraHOB,
JUIMTeNbHAs Tepanysi KOPTUKOCTEPOUIaMH ), CTPYK-
TYpHbIE HM3MEHEHUs JIETOYHOM TKaHM, MOXKHUION
BO3PAaCT M TEHETHYECKas IMPeapacroiIokeHHOCTh
[1; 6].luarHocTHKa IJIETOYHOTO MHUKOOAKTEpPHO3a
3aTpyAHEHAa BBMJY BO3MOXKHOCTH HOCHUTEIbCTBA
HTM 06e3 KIMHUYECKUX NPOSIBICHUH, 0COOEHHO Y
nanueHToB ¢ (GoHOBOM maronoruei. Jns Bepudu-
Kaiuu ucnonbdytorcess kpurepun ATS/IDSA [4],
BKJIFOYAIOIIHME KIMHUYECKUE, PEHTI€HOJIOIHUECKUe
U MUKpoOHonoruuyeckue npusHaku. KimHuueckas
KapTuHa (Kallenb, OJBIIIKA, WHTOKCHKALUs) U
PEHTICHOJIOTUYECKHE H3MEHEHUs (04aroBble/TIO-
JIOCTHBIE W3MEHEHMS, MYJIbTU(POKAIbHbIE OPOHXO-
9KTa3bl) HECHMEU(PUUHBI U MOT'YT MacCKHUpPOBAaThCS
CHUMIITOMATUKOH OCHOBHOTO 3a0oiyieBaHus [2; 4].
KitoueBoe 3HaueHne MMeEeT MUKPOOHOIOIHYECKOe
NOATBEpKAcHUE: BblAeeHne KyiasTypsl HTM u3
IByX M Oojyiee 00pa3lioB MOKPOTHI JINOO OTHOKpAT-
HOE BBIJICJIEHUE U3 OPOHXO0AIBBEOJISIPHOTO JIaBaXKa
win 6uonrara [7]. B Pecnybnuke Kazaxcran, mo
JaHHBIM J1aboparopur HarmoHanbHOro Hay4yHO-
ro LEeHTpa (PTU3MOMYIBMOHOJOTUH, TPU TEHOTH-
nupoBaHun 412 kyneryp meronom GenoType®
Mycobacterium CM/AS 0bu10 HaeHTUUIMPOBA-
Ho 68 mrammoB HTM (16,5 %). B ctpykrype mipe-
o0nazany MeJIeHHOPAcTyIIue MUKoOakTepuu: M.
celatum (54 uzomsra), M. avium (2 uzonsta), M.
malmoense u M. lentiflavum [4]. [Ipu uccnenona-
HUU JIEKapCTBEHHOM 4yBCTBUTEJIBHOCTH y 18,6 %
BbIieNIeHHBIX HTM oTmedeHa pe3nCcTeHTHOCTh K

OCHOBHBIM IPOTHBOTYOEPKYJIE3HBIM Ipernaparam
(manee — IITII); 13,2 % wW30I4TOB 1€MOHCTPUPO-
BaJM COYETAHHYK YCTOMUMBOCTb K H30HUA3ULY,
pudaMIuIUHy, CTPENITOMULIMHY U 3TaMOyToy [7].

Jleuenue HTM — undexuuii ocaoxHseTcs
HIMPOKUM CIIEKTPOM IPUPOAHON 1 PHOOPETEHHOM
pesucteHTHOCTH. Tak, B ucciaenoBanuu Yu He c
COAaBTOpPAaMHU YCTAHOBJIEHA YCTOWYMBOCTb KJIMHHU-
yeckux ImrammoB M. kansasii k pudamnuuuny,
dbTopxuHonoHam u junezonuny [8]. Hecmorps Ha
BBICOKYIO aKTMBHOCTh O€JJaKBMJIMHA B OTHOIICHUHU
psia HeTyOepKyJe3HbIX MUKOOAKTEpHil, ONMHUCaHBI
OTJIEJIbHBIE CIy4Yau CHU)KEHHs 4yBCTBUTEIBHOCTU
KJIMHUYECKUX u30isToB Mycobacterium kansasii,
41O TpeOyeT AalbHEeHIIero u3y4yeHus MexaHu3MOB
JIEKapCTBEHHOM YCTOWYMBOCTH [9].

VYka3zaHHbIE 0OCTOSTENBCTBA, HAPSLy C OT-
CYTCTBUEM YTBEP)KICHHBIX IPOTOKOJIOB BEIEHUS
ko-uHpekmu HTM u TyOepkynesa, onpenenstor
CJIO)KHOCTb JUArHOCTUKHU U JICYEHUs JTAHHOU KaTe-
rOpUU MAIMEHTOB U 0OOCHOBBIBAIOT aKTyaJlbHOCTh
NPEACTaBICHHOIO KJIMHUYECKOTO HAOIIOCHHUS.

Leny. IlpencraBUTh KIMHUYECKHUM CIlydau
YCIIEUIHON TUarHOCTUKU M JIeYeHUs KO-MH(eKIuu
JIeKapCTBEHHO-YCTOMUMBOIrO TyOepKyse3a U HETy-
OepKyJIe3HOr0 MUKOOAKTEPHO3a, a TaKkKe 00CyIUTh
0COOEHHOCTH AMArHOCTHKH U BbIOOpa Teparuu.

Knunuueckuii cnyyau

ITamuentka, 49 net, JKUTeIbHUIIA I. AJIMATHI,
23.03.2023 ObL1a rOCOMTANIN3UPOBAHA B OTJEIICHUE
JIEYEHHUS] TALIUEHTOB C MHOKECTBEHHO JIEKAPCTBEHHO
YCTOMUYMBBIM U IIUPOKO JIEKAPCTBEHHO YCTONYUBBIM
tyoepkynezom (MJIY/ILUTY-TB) PI'TI na [TXB «Ha-
[IMOHAJIbHBIM HAay4YHBIA LEHTP (PTU3HOMYIBMOHOJIO-
run Pecnyonuku Kazaxcran» M3 PK. B Teuenue 8
MECSLEB 0Ty4aja JISYEHUE 110 NHAUBUYATU3UPO-
BaHHOM CXeMe ¢ IPUMEHEHHEM IIPOTUBOTYOEpKyIIe3-
HBIX IIPETIapaToB BTOPOIO Psila.

N3 anamuesa: B 2015 r. nepenecna nexkap-
CTBEHHO-YCTOMUYUBBIA TyOepKyie3 Jerkux (nanee
— MJIV-TB), npoBoauiock jiedeHue npenaparamu
psina no 4 xareropuu (amMukauuH 750 MI. BHYTpH-
MBILIEYHO, JeBouokcanuH 750 Mr, MpOTHOHAMMU
500 wmr, muxnocepun 750 mr). KoncynerupoBana
IIyJIbMOHOJIOTOM, JTMarHOCTUPOBAaHA XPOHUYECKAs
oOcTpykTuBHas 6omne3Hb nerkux (mamee — XOBJI).
C HCX0IOM «KJIMHUYECKOE U3JIEYEHHE)» MallueHTKa
ObuIa CHATA C IMCIAHCEPHOTO y4eTa.

B oxta6pe 2022 r. oOparunacsk ¢ xanodamu
Ha yxyaueHue cocrosHus. [Ipu oOcienoBanuu no
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MecTy XHTenbcTBa (prooporpadus ot 26.10.2022,
MHUKpPOCKOIHUsE MOKpoThl oT 21, 22.11.2022 otp.),
JIAHHBIX 3a aKTUBHBIN TyOepkyne3 HeT. IIpoBoau-
Jach aHTHOAKTepuaibHas Tepanus 1o MoBoaYy BHe-
OOJILHUYHOM MHEBMOHUH. B CBsI3u ¢ oTCyTCTBUEM
s dexra, 03.11.2022 . naneHTKa rOCIUTATU3UPO-
BaHa B JMAarHocTuyeckoe orneneHue Hanmonansb-
HOTO HAy4yHOro MLEHTpa (TU3UOITYIbMOHOIOIUN
M3 PK. Ha koMIIbIOTEpHBIX TOMOI'PaMMax OpraHOB
rpyanoit knetku (nanee — KT OI'K) ot 04.11.2022
BBISIBIICHBI TPYyOble OCTATOYHbIE W3MEHEHMs IIO-
cie nepeHeceHHoro Th, MHOXKECTBEHHbBIE YYaCTKU
JNECTPYKLUU U JABYCTOPOHHSS IOJIMCETMEHTAapHAs
ITHEBMOHMSI. Y YUTHIBAsI PEHTI€HOJIIOTHYECKYIO Kap-
THUHY U OTPULIATENIbHBIE PE3YIBTaThl MUKPOCKOIINH,
ObUI JTMarHOCTUPOBAaH MMKOOAKTEPUO3 JIETKHX.
[NanuenTka BbIMMCAaHA Ul MPOJODKEHUS HaOIko-
JIEHUS 110 MECTY JKMTEJIbCTBA C PEKOMEHIALIUEN Te-
panuu MukoOakTepro3a 10 6 mecsuen (3TamOyToI,
3UTMaK, JIEBO(IOKCAIIMH).

B mapre 2023 . B cBsI3U C IpOrpeccupo-
BaHUEM CHUMITOMOB (YCHUJICHHE Kallllsl, OBIIIKH,

UMHTOKCHKauuu, noreps Beca no MUMT 15,0) ro-
crnuranusuposana B HHI[®. IIpu nocrymieHuu:
COCTOSIHUE CpEeIHEH TSKECTH, ACTeHUYECKOe Te-
Jocaoxenue, aeguuut mMacesl Tena (poct 172 cM,
Bec 47 kr, UMT 15,0). AyckynbTaTUBHO B JIETKHX
ocnabJIeHHOE BE3MKYJSIPHOE JIbIXaHWUE, XPHUIIbI HE
BbICTyIMBatoTcs. Carypanus 95 %.

Muxkpobuonoruueckas auarHoctuka. llpu
MHUKpPOCKOIIMM Ma3ka MOKpoTel or 12.03.2023,
13.03.2023 oOHapykeHbI KUCIOTOYCTOWYUBBIE MU-
kobakrepuu (1+; 1+).

JlyueBas auarnoctuka. Ha 0030pHO# peHT-
TeHOrpaMMe U ToMorpammax Jierkux or 13.03.2023
10 BCEM JIETOUHBIM TOJISIM C 00EUX CTOPOH OIpeie-
JSIFOTCS. MHOXKECTBEHHBIE 04aroBO-(OKYCHBIE TEHU
Pa3IMYHON BEJIMYMHBI U MHTEHCHBHOCTH C TIOJIO-
cTAMU pacrnaza Ha (one ¢udposza. Kopuu nerkux
pacmpensl, UHGUIBTpUpoBaHbl. Onpenenstorcs
ieBporadparMaibHble CIaliKu ¢ 00eMX CTOPOH U
HaJIMYMe )KUAKOCTH B 33 JHEM CHHYCe clieBa. B cpas-
HeHHnu ¢ gaHHeIMH OT 21.12.2022 u 26.01.2023 ot-
MeJaeTcsl OTpULaTesibHast AMHAMUKA (PUCYHOK 1).

Pucynoxk 1. PentrenorpamMMa nauneHTku ¢ ko-uHdpeknuen mukodakrepuosa (HTM) u JIY-Th
Hcemounux: cocmagneno agmopamu

Ha ocHOBaHMM KIMHUKO-PEHTI€HOJIOTHU-
YECKMX JaHHBIX M pe3ysbTaroB Ha lleHTpanbHOU
BpaueOHO-KOHCYJIFTAaTUBHONH  KOMHCCHU  (n1arnee
— HUBKK) HHI® ot 17.03.2023 Obu1 BBICTaB-
JIeH KIMHUYECKHUH auarto3: WHQUIbTpaTUBHBIN
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tyOepkyne3 nerkux. MBT (1+). Penuaus, nexap-
CTBEHHO-YCTOMUUBBINA TyOepkyines nerkux. XOBJL.
Kaxexcus. 18.04.2023 nosyueHbl pe3ysbTarhbl I0-
ceBa MaTepuaja Ha aBTOMaTHU3UPOBAHHOU CHCTEME
BACTEC MGIT 960 ot 12.04.2023, 18.04.2023,
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poct M.Tuberculosis. Jns nuddepeHunanbHoM
JIMAarHOCTUKY BBIECTICHHOM KyJIbTYPBI HCIIOJIb30BaH
METOJl JIMHEWHO-30H/10BOM Trudpuan3anuu (nanee
— LPA) GenoType®Mycobacterium CM (nanee
— Hain Lifescience), onpenenensl HeTyOepKyIes-
Hble MUKOOakTepuu. (24.04.2023), 4To MO3BOIMIO
YTOYHHUTD JUArHO3 KO-WH(EKIUU MUKOOAKTEpHO3a
U JIEKapCTBEHHO-YCTOHYMBOTO TyOepKynes3a (1o
KJIMHUYECKUM TIPOSIBICHUSIM U aHaMHe3y 3aboie-
BaHus). TunmupoBaHue He OBLIO MTPOBEIECHO.

Jleuenue u e2o aghpexmusrnocmo

[TanmenTke OBLT HAa3HAYEH MHIUBUAYallb-
HBIA PEKUM XMMHUOTEPANH, BKIIFOUYABIIHIA: Oeak-
BwiIMH (400 Mr/cyTKu B TeyeHHE 2 HeJelb, 3aTeM
o 200 mr 3 pasa B Henento), muHe3onua (600 mr/
cyTKn), ki1o¢pazumut (100 mr/cyTkn), neBodiokca-
e (750 mr/cyTku) 1 knapurpomunus 500 mr/cyT-
KM, CHW)KEHHE W3-3a HU3KOIO Beca), IUKIOCEPUH
750 mr/cyTku. JnUTENBHOCT MHTEHCUBHOM (ha3bl
neyeHus coctaBuia 8 mecsien. Ha ¢pone nmpoBoau-
MO Tepanuy y NalMeHTKU MOSBUIMCH kKaJloObl Ha
CHIDKEHHE YyBCTBUTEIBHOCTH, MapecTe3uu (UyB-
CTBO MOKAJIBIBAHUS, «MYpPAIIEK») U 00JI€3HEHHOCTh
B HIKHMX KOHEUHOCTSIX, YCHJIMBAIOIIMECS B HOY-
HOE BpeMsl U IpU (U3NYECKOM Harpyske, a Takke
TPEMOp TOJIOBbI, UyBCTBO OECIIOKOMCTBA. YKa3aH-
HbIE KaJoObl ObUIM pacLiEHEHbl KaK IMPOSBICHUS
JIEKapCTBEHHO-UHAYIIUPOBAHHOM  MOJMHEHpona-
TUH. YUUTHIBAs HAJIMUKE [IEPBUKAIBHON JUCTOHUN
U aCTEHO-HEBPOTHUYECKOIO CHHIPOMAa B aHAMHE3E,
ObUIO MPHUHATO pelieHre 00 OTMEHe JMHE30JIM]a
U nukiocepuHa. IlanenTke Ha3HaueHbl BUTAMMU-
Hel Tpynnsl B (B1, B6, B12) u antunenpeccanTs
KypcoM 10 2 Mecs1eB. [|0noIHNTENBHO IPOBEIECHA
KOHCYJIBTAIIMS IEPMaTOoJIOra 10 MOBOJY COITYyTCTBY-
IOLLETO ATONUYECKOTO JEPMaTUTA.

HecmoTpst Ha pa3BUTHE HEXENATEIbHBIX
SBJICHUH, Ha (OHE MPOBOIUMOIO JICUeHHs OblIa
JOCTUTHYTA TOJIOKUTENbHAsT KIMHUKO-PEHTI€HO-
JIOTHYecKass U MMKpOOMOJOrHyecKas JMHAMHKA.
CocTosiHME MAaMEeHTKH CTa0WIIN3UPOBAIOCH, CAMO-
YyBCTBHUE YIYUIIUIOCH.

ITpu KOHTPOJILHOM OOCIIEIOBAHUU:

Mukpobuonocuuecku: MUKPOCKONHS MO-
kpothl oT 09.06.2023 u 28.07.2023 He BbIABHIA
KHUCJIOTOyCTOIMUMBBIX OakTepuii (nanee — KYbB); mo-
ceB Ha BACTEC MGIT 960 ot 24.05.2023 npone-
MOHCTPHUPOBAJ OTCYTCTBHE pocTa M. tuberculosis n
HTM (koHBepcusi MOKPOTHI).

Penmeenonozuyecku: Ha 0030pHOM pEHT-

rerorpamme (10.07.2023) u KT OI'K (11.07.2023)
OTMEYEHO pacCachlBaHUE OYAroBBIX U MH(PHUIBTPA-
TUBHBIX U3MEHEHUH ¢ (QopMmupoBaHHeM (UOPO3-
HBIX U OCTATOYHBIX MOJOCTHBIX U3MEHEHUN B TIpa-
BOM JIETKOM, LIUPPOTHYECKUX U3MEHEHUH B JIEBOM
JerkoM (pUCYHOK 1).

Jlabopamopno: ananu3 kposu Ha BUY ot
04.08.2023 — oTpuLIATEIbHBIN.

3axnouenue u oanvHeluuas MmaKmuka

B pesynbrare nmpoBeIeHHOro Je4eHus I0-
CTUTHYTa KOHBEPCHUS MOKPOTHI U KIIMHUKO-PEHTIe-
HOJIOrMyeckas crabunmsanus npouecca. Pemenu-
€M KOHCYJIbTaTUBHOM KOMHCCHHM TAllUEHTKA Iepe-
BE/ICHA Ha MOJIEPKUBAIOLIYIO TEpanuio (Mpoao-
JKUTEIBHOCTBIO 15-20 MecsiieB) o1 HaOMIeHHEM
dTH3MaTpa 10 MECTY JKUTEIBCTBA C €KEMECIUHBIM
KOHTPOJIEM MOKPOTHI (MUKPOCKOIUS, moceB Ha MT
u HTM) u peHTreHonornyeckuM KoHTposiem 1 pa3
B 3 Mecsana. [luarno3 npu Beinucke: MHQUIbTpa-
TUBHBII TyOepKyJie3 MpaBoro JIerkoro B ¢ase pac-
cacblBaHMs U yriotHeHus. Llupporuueckuii Tyoep-
KyJe3 JeBoro Jjerkoro. OcTaTouHble H3MEHEHUS
1OCJIe MIEPEHECEHHOT0 YKCCYAAaTUBHOIO IUIEBPUTA.
MBT (-). Xporuueckuii 6poHxuT. PexomMmennoBaHoO
IPOJODKUTh JIeYeHHE B aMOYIaTOPHBIX YCIOBUS
IIMCII npenaparamu 6enaxksuians 200 mr 3 paza/
neHb (mo 12 mec.); muaesonua 600 Mr/aeHs, Kio-
daszumun 100 mr/nens, neBodiokcanua 750 mr/
neHsb 10 20 mec.; uccienoBanue Mokporel Ha MBT
u HTM, pentrenonorndyeckoe oociaejo0BaHue opra-
HOB TPYJHOHM KIIETKH, OOIMe aHaIu3bl Kaxjble 3
MmecsIa; HaOmoneHue y Gprusuarpa u. KOHCYJbTa-
IIUH [TyJIbMOHOJIOTA M HEBPOIIATOJIOTa.

JlaHHBIN cilydall JEMOHCTPUPYET CIOKHO-
CTH JTMarHOCTUKU KO-MH(EKIHMH MHKOOAaKTepHo3a
n JIV-TB, a Tak)ke BO3MOXKHOCTE JOCTH)KEHHS OJ1a-
TONPUSATHOIO MCXO/a NMPU CBOEBPEMEHHOH BepH-
dukanuu Bo30yauTeNed U MPOBEICHUN KOMOWHU-
POBaHHOH Tepanuu.

Oobcyxnenune

[IpencraBneHHoe KIMHUYECKOE HaOIone-
HUE JEMOHCTPUPYET TPYIHOCTH, BO3HHKAIOILUE
IpU JUATHOCTUKE U JICYCHUU KO-UH(EKINH, BBI-
3BaHHOU M. tuberculosis u HTM. OcHOBHas Cl0X-
HOCTb OOYCJIOBJIEHAa CXOJICTBOM KIIMHHKO-PEHTIE-
HOJIOTMYECKOM KapTHHBI 3TUX 3a00J€BaHUM, YTO
TpeOyeT MPUMEHEHHS MOJICKYJIIPHO-TeHETUYECKUX
MeTOoB Ui AuddepeHInanbHON AMAarHOCTUKU
[3; 4]. Ko-undekuus, BeizBanHass Mycobacterium
tuberculosis u HeTyOepKyJae3HBIMH MHUKOOAKTE-
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pUSMH, XOTSI U BCTPEYAECTCS] OTHOCUTENBHO pel-
KO, TMPEJCTaBIsAET 3HAYUTEIbHBIE TPYIHOCTH IS
nuarHoctuku u jedenus [10; 11]. Xponuueckas
oOcTpykTUBHas OonesHb Jerkux (naisee — XOBJI)
SBJISICTCS. OTHOW M3 HamboJiee YacThIX COIYTCTBY-
IOLIMX MaTOJOIUH y MAIUEHTOB C JIETOYHBIM MUKO-
6axkrepro3oM. 1o gaHHBIM cHCTEMaTHYEeCKOro 00-
30pa ¥ MeTaaHaiu3a, pacrnpocrpaHeHHOCTb XOBbJI
cpeau nanueHtoB ¢ HTM-3aboneBanueM Jerkux
cocrtaBiseT okoio 28 % [6]. ITo nanabimM Adjemian
U COABT., NAIIUEHTHl C JICTOYHBIM MHKOOAKTEpHO-
30M yamie Obutn crapuie 60—65 JeT U HEeCKOJIbKO
yarmie sBISUIMCh KeHImHaMu (54 %), Torma kak
cpeau OONBbHBIX TYOEpKYJIe30M JIETKUX Mpeodiaaa-
71 My>k4uHBbI (0kos0 70 %) Gosiee MOJIOIOTO BO3-
pacta [12]. Knuauueckue nposiBIeHUs JIETOYHOTO
MHUKOOAKTepHO3a, BKJIOYas Kallledb, BbIIEICHUE
MOKPOTBI, KPOBOXapKaHb€, OJBIIIKY M CHMIITO-
Mbl UHTOKCHKAIMH, HEeCHeIU(PUIHBI U BO MHOTOM
CXO/IHBI C TNPOSIBJICHUSMHU TYOEpKylie3a JIETKUX U
JIPYTUX XPOHUYECKUX 3a00JE€BAHUN OPraHOB JIbI-
XaHusl, 4TO 3aTpPyIHSAET CBOEBpEMEHHYIO Audde-
peHIManbHy0 auarHoctuky [2; 4]. Ilpm XOBJI,
TyOepKyse3e JEerKuX U JIETOYHOM MHKOOAKTepHo-
3¢ PEHTTEHOJIOTHYECKHE M3MEHEHHUS] MOTYT ObITh
MIPECTABIICHbI CXOIHBIMU CHHPOMaMU (O4aroBble
1 MH(UIBTPATUBHBIE U3MEHEHUs, MOJIOCTH pacra-
74, TUIEBpAJIbHbIE M3MEHEHHsI), YTO CYIECTBEHHO
3arpyaHseT AudQepeHnrnanbHy0  IUarHOCTHUKY.
Bwmecre ¢ Tem s XOBJI Gonee xapakTepHbI M-
¢uzema, THEBMOCKJIEPO3, Oyiie3Hble M3MEHEHUS
u aedopmaiust OpOHXOB, TOrja Kak i TyOepKy-
Je3a M JISTOYHOTO MHKOOAKTepHo3a — 04aroBble U
MIOJIOCTHBIE M3MEHEHHsI, OPOHXO03KTa3bl U (Hhudpo3
[2; 4]. ComacHO NEWUCTBYIOLIMM PEKOMEHIALUSIM
ATS/ERS/ESCMID/IDSA (2020), MUKpOOHOIOTH-
yeckasi BepupHKalMs JETOYHOr0 MUKOOAKTepHo3a
OCHOBBIBAETCS HA BBIJCJICHUH KYJIBTYphl HETYyOep-
KyJIe3HBIX MUKOOAKTEepHil U3 ABYX M Oonee oOpaz-
LIOB MOKPOTHI JIHOO OJJHOKPATHOM BBIJCICHUU U3
OpOHXO0AJIbBEOJISIPHOTO JIaBaXka MPU HAJIUYUU CO-
OTBETCTBYIOIIEH  KJIMHUKO-PEHTTE€HOJOTNYECKON
KapTuHbI [2; 4]. B onucaHHOM cilydyae KpuTepuu
ATS/IDSA ObiM cOOMIOACHBI: MOCIEA0BATEIBHO
IIPOBEJEHBI MUKpOCKONIUs MOKpoThl Ha KV b, ITI[P
(Xpert/MTBDR), noceB MOKpOTHI Ha TUTATEIbHbIE
cpensl, GenoType® Mycobacterium CM, Boigene-
uel HTM (MAC).

Jleyenue coueTaHHOM MHPEKIUH IPEICTAB-
JsieT co0Ol CIOXKHYIO KIMHUYECKylo 3aaady. Ha-
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JUYME y TALKUEHTKHU JIEKapCTBEHHO-YCTOWYMBOIO
TyOepKyne3a TpeboBajo NPUMEHEHUs HWHAUBHIY-
aJIbHOTO peXUMa XMMHOTEPAIINY HA OCHOBE HOBBIX
npenapaTtoB (0eJaKBUIIMH) U PE3EPBHBIX MPOTUBO-
TyOepKy/e3HbIX MpenaparoB. B To ke Bpems BbI-
aprneane HTM aukroBana HE0OXOAUMOCTb BKIIIO-
YEeHUS B CXEMY MAaKpOJHUIOB (KIApUTPOMHUIIUH),
YTO COIVIACYETCSl C MEXKIYHAPOIHBIMU I10IX0aMU
K Tepanuu MUKOOaKTepro3oB [4; 13].

JlocTurHyTass KOHBEpCUSI MOKPOTBHI U KJIM-
HUYECKOE YIYUIIEHHE JEMOHCTPUPYIOT IPHUHIIU-
[UAJIbHYI0 BO3MOKHOCTb YCIIEIIIHOTO JIEYEHUS KO-
uHpexuu JIY-Th u undexuuu, BbI3BAaHHON KOM-
wiekcoM Mycobacterium avium (nanee — MAC),
JlaKe y MAIUEeHTKU C OTATOILIEHHBIM MpeMopOua-
HbIM (hoHOM (XOBJI, kaxekcust). OnHaKO HaIM4YKE
COITYTCTBYIOILLEH NaTOJIOIMU U HU3KOTO HYTPUTHUB-
HOI'O CTaTyca 3HAYUTEIbHO IOBBIIIAET PUCK pa3-
BUTHUSl HEKEATEIbHBIX JIEKAPCTBEHHBIX PEAKLINM,
YTO NOATBEPAWIOCH Pa3BUTHUEM JIEKAPCTBEHHO-UH-
JTYLMPOBaHHOM MoMMHeponaTuu, NoTpedoBaBIIeh
KOPPEKLUH peXuMa Tepanvy U OTMEHbI HEUPOTOK-
CUYHBIX IpernaparoB. JlaHHBIA Cily4yall IOAYEPKHU-
BaeT HEOOXOAUMOCTD TIIATEIBHOIO KIMHUYECKOTO,
71a00paTOPHOTO U MUKPOOHOIOTUYECKOTO MOHUTO-
pUHIa Ha BCEM IPOTSHKCHUM JIEUEHMSI JJI CBOEB-
PEMEHHOTO BBISBICHUS TOKCHYECKHX 3((deKToB.
BaxHO OTMETHTB, UTO MPUPOAHAS U MPHUOOpPETEeH-
Hasl JIGKapCTBEHHAs! yCTOWYMBOCTh HETYOEpKyIie3-
HBIX MMKOOAKTepUi K psly aHTUMHUKOOAKTEpH-
aJbHBIX IIPENAparoB, a TaKXKe HAJINYUE TSHKEIOU
conyrcrBytomieid mnaronorun (XOBJI, kaxekcus)
MOTYT CYUIECTBEHHO OCJIOXHATH TeUeHUEe 3a0oiie-
BaHMS M YXyALIATh IPOrHO3, YTO TpeOyeT UHANBU-
JyaJIM3MPOBAHHOTO NIOAX0/A K JICYEHUIO U JUHAMMU-
YeCKOMY HaOIIOICHUIO ManueHToB [6; 13; 14].

OnHako OKOHYATelIbHBIE BBIBOIBI O IPO-
FHOCTHUYECKON 3HAYMMOCTH KO-MH(EKIIMU TPeOyIoT
JAJIbHEHIINX MCCIeJoOBaHUM Ha OoJee KPyMHBIX
KOropTax NalyeHTOoB.

OtnenbHOM Mpo06IeMoil Ui CUCTEMBI 3/pa-
BooxpaHeHus: PecnyOnukn Kaszaxcran ocraercs
OTCYTCTBUE YTBEP)KIEHHBIX KIMHUYECKUX IIPO-
TOKOJIOB BEJICHUSI MAIlMEHTOB C MHUKOOAKTEPHO30M
U UX COYETaHUEM C TyOepKyne3oM. DTO CO3AaeT
OpraHM3allMOHHbIE TPYIHOCTH, CBSI3aHHBIE C BBI-
00poM MecTa TOCHUTAIU3ALMM: NpeObIBAaHHE B
POTUBOTYOEPKYJIE3HOM CTAIlMOHAPE COIPSIKEHO C©
PHCKOM HO30KOMHUabHOTO MHOuIMposanus MBT,
TOrJ]a KaKk HaXOKJEHHE B OOLIMX IyJIbMOHOJIOIH-
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YECKUX OTACIICHHUAX HECET NOTCHLUAIBHYIO JIIU-
JEMUOJIOTMYECKYI0 OIIACHOCTh B Cllydae Heaua-
THOCTHUPOBAHHOW KO-MH(peKuuu. JlaHHblil ciydait
MOJIYEPKUBAET HEOOXOAUMOCTD pa3pabOTKU YETKUX
aJITOPUTMOB ¥ MEXAMCLUIIIIMHAPHOTO B3aUMOJEH-
cTBUsI (PTU3MATPOB, MYJIBMOHOJIOTOB W KJIMHUYE-
CKUX (papMaKoJIOTOB JAJIsi ONTUMHU3ALUN MOMOIIU
TaKUM IalMEHTaM.

Oepanuuenus uccrnedosanus. Hacrosiee
KIMHUYECKOE HAOIOIEHHEe MMEET OrpaHUYCHMS,
IIPUCYILIHE ONIMCAHUIO CIMHUYHBIX cirydaeB. I1omy-
YECHHbIE JJAHHBIE O TAKTUKE BEJEHUS U MCXOAAX HE
MOTYT OBITh HKCTPAIOJIMPOBAHbI HA T€HEPATbHYIO
COBOKYITHOCTb MalMEHTOB ¢ ko-uHpekueir HTM
/JIY-Th.

BriBOaBI

[IpencraBnenHslii Citydail JEMOHCTPUPYET
MpaKTHYECKHEe MPOOIeMbl BEIEHHS ALIUEHTOB C KO-
uHpekuueit serounoro mukodaxkrepuosa u JIY-Th.

1. CX0ncTBO KIIMHUKO-PEHTIEHOJIOTNYECKOM
KapTUHBI TyOepKyse3a 1 MUKOOAaKTepro3a AUKTYET
HEOOX0IMMOCTh 0053aTeIbHOr0 MPUMEHEHUSI MO-
JIEKYJISIPHO-TEHETUYECKUX METONOB (HampuMmep,
GenoType®Mycobacterium CM/AS) ans BUgoBOi
uaeHTUGUKaMK Bo3OyauTens. B onucannoMm ciy-
yae UMEHHO 3TOT MOJXOJ MO3BOJIMI BepUPHUIIMPO-
BaTh Ko-uHpekuuio M. tuberculosis 1 MAC u cBo-
€BPEMEHHO CKOPPEKTUPOBATH TEPAIIUIO.

2. BeneHue Takux ManueHToB TpeOyeT HH-
JUBUTyAJIM3UPOBAHHOIO IOAXOAA C BKIIIOUYEHUEM
B PEXUM XMMHOTEPAIINHU [IPENAPaTOB, AKTUBHBIX B
OTHOLIEHUU 00OUX BO3OyIHTENEH (B JTaHHOM CITy-
yae — KoMOMHauuu OelaKBUIMHA M KIApUTPOMHU-
nuHa). OHaKo BBICOKAsl 4acTOTa HEXeJaTelbHbIX
SBJICHUH (pa3BUTHUE MOJMHEHponaTun) 00yCI0BIH-
BaeT HEOOXOAMMOCThH TIIATEIbHOIO MOHUTOpPUHIA
TOKCUYHOCTH, OCOOCHHO IPU MCIOJIb30BAHUU JIH-
HE30J11/a U LIMKIOCEPHHA.
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M. b. Ucreawena !, @. A. Uckakosa *, X. M. /layroBa *
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Anparna

Oszexminiei. COHFBI JXKBULIAPHI TYOCpKYNIe3[l eMec MHKOOAKTePHO3IapbIHBIH ©cyl OaiKamaibl,
OHBIH 1TiHAEC OKme TyOepKyae3iMeH KaTap KYPETiH karmaimap na kesmaeceni. Koc mHbeKusHbl nua-
THOCTHKAJAy KIMHUKAJIBIK-PEHTTEHOJOTUSIIBIK KOPIHICTEP/IIH YKCACThIFbIHA OalIaHbICThl KUBIHIBIKTAP
TYFBI3a]Ibl, a1 EMCY KO3IBIPFBIIITAPABIH OPTYPIIi JOPUTIK CE3IMTaNIBIFbIHA OAMIAHBICTHI KYPAEI MOcelie
0oJ1BII TaOBLIABL.

Maxcamul. [lopire Te3imai TyOepKyie3 6eH TyOepKyIe3Iik eMec MUKOOAKTepr03 KO-UH(EKITUICHIH
COTTI AMATHOCTHKAJIAY )KOHE eM/IEY KIIMHUKAJIBIK KaF JalibIH YChIHY, COHJIalf-aK TUarHOCTUKA €pEKIIeNIKTepl
MEH TepanusHbl TaHIay MOCENeNepiH TalKbLIay.

Knunukanvig ocazoaiioviy cunammamacset. 49 xactarbl HayKac oMeNe OKIECHIH Jaopire Te3imai
TyOepKy/e3l KalTallaHFaH, CO3bUIMAbl OOCTPYKTHBTI OKIIE aypybl JKOHE JIEHE CaJIMAFbIHBIH alKbIH
TaIIBUIBIFB (IeHe canMarbIHBIH HHAEKC] 15,0) anbikranrad. GenoType® Mycobacterium CM oxicimen
Tekcepy OaprichiHaa M. tuberculosis sxone M. avium complex koc nHekusacke pactaniasl. Haykacka Oe-
JaKBUJIMH, JTUHE30JI1, KI0(ha3uMHH, JIeBOGIOKCAIIUH, UKIOCEPUH JKOHE KIAPUTPOMHUIIMH KIPTeH jKeKe
XUMHOTEPAIUs PeKUMi TaFralbIHIaJ b

Homuowcenepi. Emaey 6apbIChiHIa JOpUTiK MHAYKUUSIAHFAH MTOJIMHEWPOTIATHS JaMbIII, THHE30JIN]]
TIeH IUKJIOCEPUH/II TOKTATBII, J03aJapblH TY3€Ty KaKETTUIIT TYBIHIAIbI.

Kopvimuvinovl. by xarnail TMarHOCTUKAIBIK IIEKTEYJIepre, XUMUOTEpanus PeKUMIH TaHAayIbIH
KYPACNUIIriHEe XKoHEe KOC MHQEKIMICH 0ap HayKacTapabl OarbITTay MoceJelepiHe KapaMmacTaH, Jopire
To3iMI1 TyOepKyse3 OeH TyOepKyyIe3/i eMec MUKOOAKTEpro3 KOC HH(MEKITUICHIH Pe3epPBTET1 TyOepKyIie3re
Kapchl Ipemnapartap MeH MaKpOJIUTEPIIH KOMOMHAITUSACHIH KOJIJIaHy apKbUIbI COTTI eMACY/IIH MPUHITUTITI
MYMKIHIITIH KOPCETE/I].

Tyiiin co30ep: [[apice mo3imoi mybepkynes, mybepkyne3oi emec MuKobaxmepuoswl, MUKobaxmepu-
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CLINICAL CASE OF CO-INFECTION MYCOBACTERIOSIS AND DRUG-RESISTANT
PULMONARY TUBERCULOSIS

M. B. Istelyuyeva !, F. A. Iskakova **, Kh. M. Dautova *
'RSE REM «National Scientific Center of Phthisiopulmonology» Ministry of Health of the Republic of
Kazakhstan, Kazakhstan, Almaty
NPJSC «Al-Farabi Kazakh National University», Kazakhstan, Almaty
3 NPJSC «S. D. Asfendiarov Kazakh National Medical University», Kazakhstan, Almaty
*Corresponding author

Abstract

Relevance. In recent years, there has been an increase in nontuberculous mycobacteriosis, including
cases combined with pulmonary tuberculosis. Diagnosis of co-infection is challenging due to the similarity
of clinical and radiological findings, while treatment presents a complex task because of the heterogeneous
drug susceptibility of the pathogens.

Objective. To present a clinical case of successful diagnosis and treatment of co-infection with drug-
resistant tuberculosis and nontuberculous mycobacteriosis, as well as to discuss the diagnostic features and
the choice of therapy.

Case Description. We present a case of a 49-year-old female patient with recurrent drug-resistant
pulmonary tuberculosis, chronic obstructive pulmonary disease, and severe underweight (Body Mass Index
15.0). Examination using the GenoType® Mycobacterium CM method confirmed co-infection with M.
tuberculosis and M. avium complex. The patient was prescribed an individualized chemotherapy regimen
including bedaquiline, linezolid, clofazimine, levofloxacin, cycloserine, and clarithromycin.

Results. After 8 months of treatment, sputum conversion was achieved (negative sputum smear
microscopy and culture), with favorable radiological changes and clinical improvement.

Conclusion. This case demonstrates the fundamental possibility of successful treatment of drug-
resistant pulmonary tuberculosis and nontuberculous mycobacteriosis co-infection using a combination of
reserve anti-tuberculosis drugs and macrolides, despite diagnostic limitations, the complexity of selecting a
chemotherapy regimen, and challenges in patient routing for those with co-infection.

Keywords: Drug-resistant tuberculosis, nontuberculous mycobacteriosis (NTM), mycobacterium,
sputum microscopy, BACTEC, Xpert® MTB/RIF.

ABTOPJIAP TYPAJIbI
HcrenoeBa Mepyept barbipxanoBua — /IP-Thb Genimmecinin ¢tusuarp napirepi, tpenep, KP JICM
«Kazakcran PecryOnukachlHbIH YITTBHIK (TU3MOMYIEMOHONOTUS FhUIBIMU opTaibirbly LIDKK PMK,
Kazakcran, Anmarsl; e-mail: meruet.istelyuyeva@gmail.com; ORCID: https://orcid.org/0000-0001-6452-
651X.
HckakoBa ®apuia ApKeHOBHA — MEIWIMHA FHUIBIMIAPBIHBIH KaHAWAATHI, JIUAEMHUONIOTHUS, ONOCTaTH-
CTHKA YKOHE JIOJIEII MeTUIMHA KadepachiHbIH KaybIMAIACThIPbUIFaH podeccopsl, On-Dapadu aTbIHAAFEI
Kazak ynrreik yauBepcuteti, Kazakcran, Anmarst; Kelprei3 PeciryOnuKkachIHBIH MEANITHA FBUTBIMIAPBIHBIH
nokropsl; e-mail: iskakovaf@gmail.com; ORCID: https://orcid.org/0000-0003-2988-7816; Scopus Author
ID: 57217701964; ResearcherID: KIH-5074-2024.
JaytoBa Xypusit MaxmyToBHa — QTHU3HOMyIbMOHONIOTHS KadeapacbiHblH accuctenTi, C. 1. Achenam-
apoB aTbiHAarbl Kazak yITThIK MeaunnHa yHuBepeuteTi, Kazakcran, Anmarsl; e-mail: dautova 15@mail.
ru; ORCID: https://orcid.org/0009-0001-7190-5697.

103


mailto:meruet.istelyuyeva@gmail.com
https://orcid.org/0000-0001-6452-651X
https://orcid.org/0000-0001-6452-651X
mailto:iskakovaf@gmail.com
https://orcid.org/0000-0003-2988-7816
mailto:dautova_15@mail.ru
mailto:dautova_15@mail.ru
https://orcid.org/0009-0001-7190-5697

AKTYAJIbHBIE [TIPOBJIEMbI TEOPETUYECKOM U KJIIMHUYECKOM MEJULIUHBL, Ne2 (52) 2026

OB ABTOPAX
HcremoeBa Mepyept barbipxanoBHa — Bpau-prusuarp otnenenus LLIJIV-Th, tpenep, PI'TI na I1XB
«HarmonanbHeIii HayuHbli HeHTp Grusnonynsmononorun PK» M3 PK, Kazaxcran, Anmarsr;
e-mail: meruet.istelyuyeva@gmail.com; ORCID: https://orcid.org/0000-0001-6452-651X.
HckakoBa ®@apuia ApKeHOBHA — K.M.H., aCCOLIMMPOBAHHBIN npodeccop Kadeapsl SMUAeMUOIOTHH, OHO-
CTAaTHCTHKH U JIOKA3aTelIbHONW MenuIMHbl, Kazaxckuii HallMoHanbHBINH yHUBEpCUTET UM. Asb-Dapabdu, Ka-
3axcran, Anmarel; 1.M.H. KP; e-mail: iskakovaf(@gmail.com; ORCID: https://orcid.org/0000-0003-2988-
7816; Scopus Author ID:57217701964;
ResearcherID: KIH-5074-2024.
JayroBa Xypuat MaxmyToBHa — acCHCTEHT Kadeapsl (HTU3MOMYIbMOHONIOIHY, Ka3zaxckuil HalmoHab-
HbeId MenuiuHckuii yHuBepeuteT uM. C. JI. Acdennuspona, Kazaxcran, Anmarsl; e-mail: dautova 15@
mail.ru; ORCID: https://orcid.org/0009-0001-7190-5697.

ABOUT AUTHORS

Istelyuyeva Meruert Batyrkhanovna — Phthisiatrician of the DR-TB Department, Trainer, National
Scientific Center of Phthisiopulmonology of the Republic of Kazakhstan, Republican State Enterprise on the
Rightof Economic Management of the Ministry of Health ofthe Republic of Kazakhstan, Almaty, Kazakhstan;
e-mail: meruet.istelyuyeva@gmail.com; ORCID: https://orcid.org/0000-0001-6452-651X.

Iskakova Farida Arkenovna — Candidate of Medical Sciences, Associate Professor of the Department of
Epidemiology, Biostatistics and Evidence-Based Medicine, Al-Farabi Kazakh National University, Almaty,
Kazakhstan; Doctor of Medical Sciences of the Kyrgyz Republic; e-mail: iskakovaf@gmail.com; ORCID:
https://orcid.org/0000-0003-2988-7816; Scopus Author ID: 57217701964; ResearcherID: KIH-5074-2024.
Dautova Khuriyat Makhmutovna — Assistant of the Department of Phthisiopulmonology, S. D.
Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan; e-mail: dautova 15@mail.ru;
ORCID: https://orcid.org/0009-0001-7190-5697

Bxnao asmopos. Konyenmyanuszayus: Hemenoesa M. b., Hckakosa @. A.; Coop u Kypuposanue KiuHu-
yeckux oannvix: [laymoea X. M.; Ananuz u unmepnpemayus kiunuyeckux oanHulx. Mckaxosa @. A.; Ha-
nucavue mexcma — nepeonadanvHui eapuanm: Mcemenoesa M. b., [laymosa X. M.; Hanucanue mexcma
— pedaxkmuposanue u dopabomxka: Hckaxosa @. A.; Hayunoe pykosoocmeo: Hckarxosa @. A.; Ymeepocoenue
oxoHuamenvHou eepcuu pykonucu. Mcmenoesa M. b., Hckakosa @. A., [laymosa X. M.

Konghnuxm unmepecos. Bce asmopul 3aa61a10m 06 omcymcemeuu NOmMeHyuaibHo20 KOHGAUKma unmepe-
co8, mpebyiouje2o packpvlmus 6 OaHHOU cmamabe.

Qunancuposanue. Omcymcmeyem.

Bce asmopuvi 0000punu okonuamenvuyo gepcuio cmamvu U HECyn OmeemcmeeHHOCHb 3a eé cooep-
Jcanue.

Cmamobsa nocmynuna: 11.01.2026 z00.
Ilpunama k nyonukayuu: 11.04.2026 200.

104


mailto:meruet.istelyuyeva@gmail.com
https://orcid.org/0000-0001-6452-651X
mailto:iskakovaf@gmail.com
https://orcid.org/:0000-0003-2988-7816
https://orcid.org/:0000-0003-2988-7816
mailto:dautova_15@mail.ru
mailto:dautova_15@mail.ru
https://orcid.org/0009-0001-7190-5697
https://orcid.org/0000-0001-6452-651X
https://orcid.org/0000-0003-2988-7816
https://orcid.org/0009-0001-7190-5697

JKYPHAJI KABAXCTAHCKO-POCCHUIMCKOTO MEJIULIMHCKOI'O YHUBEPCUTETA

YIK 616.716.8
MPHTH 76.29.55

DOI: 10.64854/2790-1289-2026-52-2-08

CIIOCOB YVIYUIIEHUSA ®PUKCALIUU
PE3EKIHIMOHHOI'O MTPOTE3-OBTYPATOPA IIPU
TOTAJBHOMU PE3EKIIMU BEPXHEHW YEJIOCTHU
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AHHOTAUA

Axmyanvrocms. OpToneaAnyeckas peaduauTalys MalueHToB MM0CIe TOTaJbHOM Pe3eKIMU BepXHen
YeJIIOCTH OCTAeTCsl OIHOM M3 HauboJiee CIOXKHBIX 3aj[ad YEIIOCTHO-JIMIIEBOM OPTONEAUU BCJEJICTBUE 00-
LIMPHBIX MOCIEONEePAUOHHBIX Ae(EKTOB, HAPYIICHUsS COOOIICHUS MEXAY MOJOCThIO PTa U MOJOCTHIO
HOCA, a TaK)Ke HeJIOCTAaTOuHOM (puKcaluu mpoTe30B-00TypaTopoB.

L]env. Pa3zpaboTaTh ¥ OLIEHUTHh KIMHUYECKYIO 3(()EKTUBHOCTD criocoba yimydiieHus: GUKCauu pe-
3eKI[MOHHOTO MPOTEe3a-00TypaTopa Mpu TOTAIbHON pPe3eKIUU BEPXHEH UeTIOCTH.

Mamepuanvt u memoouwl. [IpoBeneHa cepusi KIMHUYCCKUX HAOTIONCHHM, BKIIFOUMBIIAs 16 marueHToB

C TIOCJICONEPAIMOHHBIMU IeeKTaMi BEpXHEH YeI0CTH Moclie ToTaabHOU pesekiuu. [Ipeanoxen cnocod
(ukcanuu, OCHOBaHHBIN Ha (POPMHUPOBAHUM TPANELUEBUIHOTO yIITyONIeHNs Ha BECTUOYIISIPHOI MOBEPXHO-
CTH 00Typaropa C MOCIeAYIOUMM pa3MeleHUeM MEeIUIUHCKON MOPOJIOHOBOM I'yOKH MITM CTOMAToJIornye-
CKOT'O BaTHOT'O BaJIMKA B KAYE€CTBE JIOMOJIHUTEIBLHOTO PETEHLIMOHHOTO 3JIEMEHTA.

Pesynomamei. [lpuMenenne pa3paboTaHHOTO criocoba 00ecrevmio yaoBIETBOPUTEIbHYIO (PUKCa-
LMIO0 U YCTOMYMBOCTH MPOTE3a-00TypaTopa, Haie)KHOE Pa300IIeHHEe MOJI0CTH PTa U MOJIOCTH HOCA, Yayd-
meHne (QYHKIUHN KeBaHUs, TIIOTaHus U peud. [IpencrapieHHble KIIMHUYECKHE HAOMIONEHHS TIOITBEPIITN

MPAKTUYECKYIO0 IPUMEHUMOCTb Pa3pab0TaHHON KOHCTPYKIUH.

Bui6ooul. [1pennoxeHHbIi crocol sSBIsieTcsl MPOCThIM, JOCTYNHBIM U 3((EKTUBHBIM METOJIOM TI0-
BBIIICHUS PETEHLINN PE3EKLIIMOHHOTO MPOTE3a-00TypaTopa U MOKET ObITh PEKOMEHI0BaH JJisi OpToIeanYe-
CKOH peaOuIuTaluy NalueHToB M10CIe TOTAIbHONW PE3eKIMHY BEPXHEH YEIIOCTH.

Knrwoueswvie cnosa: pesexyus eepxnell ueniocmu, npomes-oomypamop, opmoneoudeckas peabuiuma-
Yus, nocireonepayuoHnvle oegekmol, uxkcayus npomesa, MomanbHas MAKCUIIIKIMOMUS.

Beenenue

OOmmpHBle  TpUOOpeTeHHbIE  1e(EeKTHI
BEpXHEH YEII0CTH, BOSHUKAIOIINE MTOCIIE PE3EKLUN
NOOPOKAaYECTBEHHBIX M 3JI0KAUE€CTBEHHBIX HOBO-
o0pa3oBaHMid, TPaBM H JPYTUX MaTOJOTHYECKHUX
IIPOLIECCOB, COMPOBOXKAAIOTCSI BHIPAKEHHBIMU Ha-
PYLIEHUSMU JKE€BaHUs, INIOTAHUS, PEUH, AbIXaHUS U
ACTETHUKH JIULA, YTO CYILIECTBEHHO CHMXKAET Kade-
CTBO U3HM NanueHToB [ 1; 2]. HecMmoTps Ha 3Haun-
TEJIbHBIN IIPOrPEeCC PEKOHCTPYKTUBHOM XHUPYpIruu,
opToneauuecKas peabuINTanusl ¢ MCIOJIb30BaHH-
€M IIPOTE30B-00TYpaTopoB OCTAETCS OJHUM U3 OC-
HOBHBIX METOJIOB BOCCTaHOBJICHUSI (DYHKIIMI TTOCIIE
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MakCWJIIKTOMUU. COMIacHO CHCTEMaTHYECKOMY
0030py dos Santos u coasr., npu a"anuze 1376 my-
OJIMKALMKA JIUIIG 7 UCCIACAOBAHUM, BKIIOYABIINX B
00111e# ca0KHOCTH 252 maluenTa, COOTBETCTBOBa-
JIM KpUTEPUSIM BKIIFOUEHMSI, YTO CBUJIETENIBCTBYET O
coxXpansromemMcs: 1e(UIUTe KIMHUIECKHX HCCIe-
JIOBaHUH BBICOKOTO KauyeCTBa B 00J1aCTH OPTOTIEAH-
YeCKOl peaduiIMTaliy MaleHToB MOCIe MaKCUII-
JmoKromuu [1].

[Ipy TOTanbHOU PE3EKLUU BEPXHEH Yesto-
cTH (GOPMHUPOBAHUE COOOIICHUS MEXK/Ty TOJIOCTHIO
pTa U MOJIOCTBIO HOCA NPUBOAMUT K BBIPAKEHHBIM
HapyILICHUSM >KE€BaHUs, IVIOTaHUS, PEYM M JblXa-


https://doi.org/10.64854/2790-1289-2026-52-2-08

AKTYAJIbHBIE [TIPOBJIEMbI TEOPETUYECKOM U KJIIMHUYECKOM MEJULIUHBL, Ne2 (52) 2026

HHUS, @ TaKKE K 3HAYUTEIbHBIM 3CTECTUYCCKUM H3-
MEHEHMSIM CpeJHEN 30HbI JIMLa. DTU HapYILIEHUs
CYILLIECTBEHHO OTPaHWYMBAIOT COLUAJIbHYIO ajarl-
TalMI0 MALMEHTOB M OKa3bIBAIOT OTPULIATEIBHOE
BJIMSIHUE HA KaueCTBO UX XU3HHU [2; 3]. B uccieno-
Banuu Corsalini ¥ coaBT., BKJIIOYUBIIEM 25 maiu-
€HTOB MO CJIe MAKCUIIIKTOMUU C IEPUOAOM HAOIIO-
JICHUs1 HE MEHEee OJTHOTO rojia, IPOJAEeMOHCTPUPOBa-
HBbI XOpomire (PyHKIMOHAIBHBIE U ICTETUYECKUE
pe3yabTaThl MPUMEHEHUs MPOTE30B-00TYpaTOpOB,
a TaKXKe BBICOKAsl yAOBJIETBOPEHHOCTh IMAlIUEHTOB
MIPOBE/ICHHBIM JICUCHUEM [2].

Hecmotpst Ha 1ocTHKEHUST PEKOHCTPYKTUB-
HOM XUPYPIUH, XUPYPrUUECKOE 3aKPBITHE MOCIIEO-
MePAIMOHHBIX 1e()EKTOB BO3MOXKHO HE BO BCEX KIIH-
Huyeckux cutyauusx. [lostomy opromegunueckas
peadbunuTanus ¢ UCIOIb30BaHUEM PE3EKIIMOHHBIX
MIPOTE30B-00TYPATOPOB OCTAETCSI OCHOBHBIM METO-
oM (PYHKIIMOHAJIBHOTO BOCCTaHOBICHUS TaHHON
Kareropuu nauueHrtos [1; 3]. CoBpeMeHHbIE METO-
JIbl U3TOTOBIICHUSI 00TYpaTOPOB MPEAYCMATPUBAIOT
WHJMBUlyalbHOE MPOEKTUPOBAHUE KOHCTPYKLUUU
C YYETOM aHAaTOMHYECKHX OCOOEHHOCTEH Mocieo-
MepaIMOHHOTO Ae(eKTa, 4YTO CIIOCOOCTBYET MOBBI-
meHno 3(Q(EKTUBHOCTU JICUCHUS U YITYyYIIEHHUIO
ajanTaiyy nanueHToB [1].

OnHoit u3 Hauboee CIOKHBIX 3a7a4 OPTO-
MeANYECKON peadMIuTaluy MOCcie TOTaIbHON pe-
3eKI[UM BEPXHEH YeN0CTU OCTaeTcsi obecreueHue
HAJECKHON (UKCAlMK PE3eKIMOHHOTO MpoTe3a-
oOtyparopa. HemocratouHnas ycToH4MBOCTH KOH-
CTPYKLHHU 0OyCIIOBJIEHA OTCYTCTBHEM aHATOMHUYE-
CKMX PETEHLHMOHHBIX CTPYKTYpP, 3HAYUTEIbHBIM
00bEMOM TOCIICONEPALMOHHOTO JeeKTa, yBEIU-
YEHUEM MacCChl MPOTE3a U BO3AECHUCTBUEM BO3AYLI-
HOTO [0TOKa CO CTOPOHBI MTOJIOCTH HOCA, BBI3bIBAIO-
IIETO0 CMEIEHUE KOHCTPYKIIMK BO BpeMs (PyHKIUU
[1; 2; 4]. JlononHuTenbHBIE TPYAHOCTH CO3AAIOT
BBIpKEHHBIE Je(hopMalluu MATKUX TKaHEd Iyl u
ek, TpeOyIoIIre BOCCTaHOBIICHUSI KOHTYPOB Cpe/-
HEW 30HbI JIMLA, YTO TAKKE OCJIOMKHSET JIOCTUXKE-
HUe cTaOUIBHOM (QuKcanuu nporesa [2; 4].

B cBsi3u ¢ 3TUM COBEpLIEHCTBOBAHUE CIIO-
co0O0B (hUKCallMU PE3EKIIMOHHBIX MPOTE30B-00TY-
paToOpoOB y MALIMEHTOB MOCJE TOTAIBHON PE3EKIINU
BEPXHEU YENIFOCTU OCTAETCA AKTYaJIbHOM 3a1adyei
COBPEMEHHOM OPTOINEANYECKOM CTOMATOIOIHH.

Llenp uccienoBanusi — pa3padboTarh U KIH-
HUYECKH OLIEHUTh CIOCO0 ymyulleHus (uKcaluu
PE3EKIIMOHHOTO MPOTe3a-00Typaropa MpH TOTab-

HOW PE3EeKIMH BEpPXHEH YeNrocTH, 00ecrednBaro-
Ui TIOBBIICHUE YCTOMYMBOCTH KOHCTPYKIIMH 32
CUET JIOTIOJHUTEIHHON MEXaHHUYECKOW PETEHIINU U
6omee 3pheKTUBHOTO pa300IIeHHs MTOJIOCTH pTa U
HOCOBOM IIOJIOCTH.

Paspabomka cnocoba guxcayuu pezexyu-
OHHO20 npomesa-obmypamopa

ABTOopamu pa3paboTaH Croco0 yITydIIeHHs
¢duKcanuu pe3eKUHOHHOIO MpOoTe3a-00Typaropa y
NAlMEHTOB IOCJE TOTAJIbHOW PE3CKIMU BEpXHEH
YeJIIOCTH, OCHOBAHHBIA Ha CO3JaHHUU JIOTIOJHH-
TEILHON MEXaHUYECKOH PETeHLUH MEXIy MpOTe-
30M M MATKUMH TKaHSIMH MOJOCTH pra. Paspabo-
TaHHBIA CHOCOO 3allUINeH nareHToM PecnyOnuku
Kazaxcran Ne 37422.

IIpotes3-o0Typarop mnpexacraBiser coboi
€IMHYI0 KOHCTPYKIMIO, COCTOSALIYIO U3 aKpUIOBO-
ro 6asuca M Moyoro oo6Typaropa, U3roTOBICHHYIO
HIOCJIE TIOJTHOTO 32)KMBJICHUS IMOCIICONepaluOHHON
paHbl C WCIIOJBH30BAaHUEM WHIUBHIYaTbHOTO MO-
JICTMPOBAHMS B COOTBETCTBHH C aHATOMHYECKUMHU
0COOEHHOCTSIMH OCJIEONEPAIMOHHOTO Je(eKTa.

OTanuuTenbHOH OCOOCHHOCTBIO pa3pado-
TaHHOTO crioco0a siBiseTcst GOPMUPOBAHUE HA Be-
CTHOYIISIPHOI TOBEPXHOCTH 00Typaropa Tparemnue-
BUJIHOTO YDITyONeHUs TITyOMHOM 4-5 MM, B KOTOpOE
10CJIe OKOHYATEeJIbHOW KIMHUYECKOH KOPPEKIHU
YCTaHABJIMBAIOT PETCHLUUOHHBIH 3JIEMEHT B BHUJE
MEIUIMHCKOHW TOPOJIOHOBOW T'yOKH MM CTOMATo-
JOTUYECKOTO BaTHOTO BaJMKa COOTBETCTBYFOIETO
pa3Mepa. Bo Bpems npumacoBku npoBoIsT (GyHK-
[IMOHAJILHYIO KOPPEKIMIO TPAaHUIl IPOTe3a C yde-
TOM TIOJIOKCHUSI BEpXHEHl TyOBl, IIEK M MSATKOTO
HeOa, 4To obecreunBaeT pOpPMUPOBAHHE JOTIOTHH-
TEJIFHOTO KJIAAaHHOTO MEXaHU3Ma U TepPMETUYHOE
pa3o0I11eHue MOJI0CTU PTa U MOJIOCTH HOCA.

PeTeHIMOHHBIN 2IEMEHT YBETUUUBACT ILI0-
1aJb KOHTaKTa KOHCTPYKIHMH CO CIU3UCTOW 000-
JIOUKOH TY0 | IIeK, 00ecTieunBast IOTMOJHUTEBHYIO
MEXaHUYECKYI0 PETCHIUIO, IOBBIIICHUE YCTOM-
YUBOCTU NPOTE3a-00TypaTopa U yMEHBIICHUE €ro
HO/IBYKHOCTHU BO BpeMsl (DYHKIIMOHAJIBHBIX HArpy-
30K.

D¢ dexkTuBHOCTH pa3pabOTaHHOIO CIOCO-
0a OIeHEHa NPU OPTONEIMYECKOH peaduinuTanuu
NAlMEHTOB IOCJE TOTAJIbHOW PE3CKIMU BEPXHEH
yenrocTd. Hike npencTaBieHsl ABa KIMHUYECKUX
HaOMIOACHUS, JEMOHCTPUPYIOIIKNE BO3MOXKHOCTH
€ro MPaKTHYECKOTO IPUMEHEHUSI.

HccnenoBaHue BBITIOIHEHO B COOTBETCTBUH
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¢ XeJIbCUHKCKOM Jekiapanued. Bce mnanueHTsl
noAanucan HHGOPMUPOBAHHOE JOOPOBOIBLHOE CO-
rJlacue Ha JIeYeHUE U MyONUKAIUIO0 KIMHUYECKHX
TaHHBIX U (poTorpaduii.

Knunuueckoe nabnrooenue Nel

[Marment C., 1963 roga poxkaeHwus, 00-
paruicst ¢ kanobaMu Ha 3aTpyIHEHUE TIOTaHWUs,
HapylIeHHE PEYH U >KEBaHUS, OTCYTCTBUE 3yOOB
BEpXHEH YENIOCTH, a TaKKe 3amajieHue BEpXHEu
ryOBbl, IPUBOJISIIEE K BHIPAKEHHOMY ICTETHUYECKO-
My IeQeKTy.

Anamnes.B 2022 rogy nanueHTy BbIIOJIHE-
Ha TOTAJIbHASI PE3EKLUsI BEpPXHEU YENIFOCTH MO MO-
BOJIy 3JIOKaYeCTBEHHOTO HOBOOOpPA30BaHUS TBEp-
noro Heba M JHA MOJOCTH HOCA C MOCIEAYIOIIUM
KypcoM JyueBoi Tepanuu. [locne xupyprudyeckoro
neueHus: chopMuUpPOBaCs OOLIMPHBIN MOcIeonepa-
LMOHHBIN JeEKT C COOOIIEHUEM MEXKIY MOJIOCTHIO
pTa U MOJOCTHIO HOCA, COIPOBOXK/IABIIMIICS BbIpa-
KEHHBIMU (PYHKIIMOHATBHBIMU HAPYIICHUSMHU.

Knunuueckoe obcnedosanue.llpu ocmotpe
MOJIOCTH PTa ¥ MOJIOCTh HOCA MPEACTABISIIN COO0M
€IMHYI0 COOOIIAIONIYIOCS TIOJOCTh BCJEICTBUE
OTCYTCTBHUsI BepxHeH ventocTu. [1o 3aaHen rpanu-
e nedexra CoxXpaHsuioch MSITkoe He00, OOKOBBIC
CTCHKU OBLIM TPEICTABICHBI MSTKUMHU TKaHSIMU
LIEK, NEepeHssl rpaHulla OrpaHUYUBAIACH MSITKU-
MU TKaHsIMH BepXHEU TyObl U ocHOBaHuUs Hoca. OT-
MEYasioCh BBIPAKCHHOE 3arajieHue BEpXHEH TIyObl
1 HapyllIeHHE KOHTYpPOB CpeHel 30HbI Jula. Peub
ManyeHTa OblIa HEBHATHOM, CaMOCTOSTEIbHOC

[JIOTAHUE KUJIKOCTH 3HAYUTEIBHO 3aTpyAHeHO. OT-
KpBbIBaHHE PTa COXPAHSIIOCH B MOJTHOM oObeme. Ha
HIDKHEH 4erocTH ObLIIM COXpaHeHbl 3yOnl 43, 44 u
45, ucnonb30BaJICs YaCTUYHBIA ChEMHBIN IJIaCTH-
HOYHBIN IIPOTE3.

Pucynoxk 1. Cocrosaue nosoctu pra 6ospHOTO C
Hcmounuk: cocmaeneno asmopamu
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Jluacnos. CocTosiHME TIOCIIE TOTAJIBHON
PE3EKIMY BEPXHEN YEIIOCTH IO IOBOAY OIYXOJH
TBepJoro Heba M JHa mojoctu Hoca. [locneomne-
palMoHHbIN e(eKT BEpXHEH YelocTu ¢ coodle-
HUEM MEXIYy IOJIOCTBIO PTa M TOJOCTHIO HOCA.
Hapymenne ¢yHKIuii )keBaHUs, TJIOTAHUS U PEUH.
Octernyeckas fedopmans CpeaHel 30HbI JHIA.

IInan nevenus. Ilanumenty ObLIO 3aIuIaHU-
POBaHO H3TOTOBJIEHUE PE3EKLIMOHHOIO IpoTe3a-
o0TypaTopa C HCHOJIb30BaHHEM pa3pabOTaHHOTO
aBTOpaMHU criocoda yaydieHus: pukcaruu.

Opmoneduueckoe neuenue. Ilporesnposa-
HUE HAYMHAIM C TOJYYEHHUS MpeIBapUTEIHLHOIO
aHaTOMHMUEeCKOro ortucka. [lepen cusTueM orTucKa
MOCJICONIEPALIMOHHBIA J1e(heKT, COOOIIArOIUC ¢
MIOJIOCTBIO HOCA, W30JIMPOBAJIN BIAKHBIMHM Mapiie-
BbIMM TaMmIioHamHu. Ilocie nmomyueHuss 1MarHocTu-
YEeCKOM MOJIeNIM M3rOTaBIMBAIN UHIUBHUYaIbHYIO
JIOXKKY, C HCIIOJb30BAaHUEM KOTOpPOM MOIydaln
(YyHKIHMOHATBHBIN OTTUCK, 00eCTIeYNBAIOIIUI TOY-
HO€ BOCIPOM3BEICHHME TPaHMIL] IOCIEONEPALMOH-
HOro nedekra, BKJIOYas BHYTPEHHIOIO IOBEpX-
HOCTb MSTKOTO HeOa.

Ilocne omnpeneneHus MeXallbBEOJIIPHOU
BBICOTBI U IIPOBEPKU MOCTAHOBKH MCKYCCTBEHHBIX
3y0OOB M3rOTaBIMBAIN MPOTE3-00TYpaTop U3 aKpH-
JIOBOM IMJIaCTMAcCChl MO OOLIETPUHATON METOJHKE.
Ha srane xiIMHHUYECKOH NPUMACOBKU BBHITOIHSIIN
(GYyHKIIMOHATBHYIO KOPPEKLIMIO IPaHUI] 00Typaropa
C UCIOJIb30BaHUEM KOPPUTHPYIOIIETO OTTUCKHOTO
Mmarepuaia. ITo MO3BOJUIO CPOPMUPOBATH UHIM-
BUAyaJIbHBIN KJTallaHHBII MEXaHU3M MEXy MATKH-
MU TKaHSIMHU I'y0, IIEK U MOBEPXHOCTHIO MPOTE3a,
o0ecreynBaoIUil TepMETUYHOE Pa300IeHue Mo-
JIOCTH PTa U NOJOCTH HOCA.

ITocne okoHUYaTeNbHOM KOPPEKIIMH HA BECTH-

Pucynok 2. Hanecennast Koppurupytomias
CJIETIOUHAsi Macca JiyIsl KOpPEeKTUPOBKHU 00Typaropa
Hcemounuk: cocmasneno agsmopamu
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OyJIsipHOI TOBEpXHOCTH 00Typaropa (HopMHUPOBAIU
TpanenrueBUIHOe yIiTyoneHue nyouHou 4-5 MM rpu
TOJIIMHE CTEHKU MPOTE3a OKOJIO 6 MM (PUCYHKH 1,

2, 3). JlanHoe yriyOrneHue MpeaHa3Ha4aaoch s
pa3MeIeHHs PETEHIIMOHHOTO AIIEMEHTa B COOTBET-
CTBHH C pa3pabOTaHHBIM CIIOCOOOM (PUKcaIUu.

PucyHnok 3. BepxHeuentocTHOM MPpoTe3-00TypaTop
6onpHOTO. HaneceHHbIH KapaHIaIIoM YepTex
Hcemounuk: cocmasneno asmopamu

3ateM Ha BeCTHOYISIPHOW IOBEPXHOCTH
o0Typaropa OOpalIeHHON K CIM3UCTOW TyOBl U
IIEKM HAHECEH KapaHIAlIOM YepTeX IIUPUHOHN 3
MM, gauHoi 50 mm. ITocite 3Toro ¢ moMous 00-

A
4-5 mm
C
S mm Fmm
D
4-5 mm
B

Pucynoxk 4. TpanenueBunnas gopma
Hcmounuk: cocmasneno agmopamu

Pucynok 6. ITopononosas ry0ka puKCHUpOBaHHBIN
B IIPOTE3-00TypaTope
Hcemounux: cocmagneno agmopamu

POB c(hOPMUPOBAHO TPANELMEBUAHOE YIIIYOICHUE.
Yerbe CD mmpunoii Ha 3 MM, yrnyonenue AC u
BD na myOuny 4-5 mm, nH0 AB mmpuHoit 5 MM
(pucynku 4, 5, 6).

Pucynok 5. ITpores-o0Typatop 60716HOTO C
TparenueBUIHBIM YITyOJIeHHEM
Hcmounuk: cocmasneno asmopamu

B moaroToBieHHOE TpaIEMEeBHIHOE YIITy-
OJIeHHe ¢ HEe3HAUYNTEIFHBIM YCHIIMEM YCTaHOBJICHA
MIpeIBApUTEIHFHO BhIpe3aHHas TyOKa M3 MEIUIIH-
CKOT0 TIOPOJIOHOBOTO IMCKa AuaMeTpoM 1 OMm, tm-
Hout 50 mM. Boiinsg HamomoBuHy 4yepe3 3 MM yCTbe
MOPOJIOHOBAs TyOKa pacrpasiieHa Ha S MM JIHE Tpa-
MEIMEBUTHOTO MPOCTPAHCTBA M YTO O0ECIICUHIIO
xXopotryto (hpuKcaiuio B npore3-o0typarope. Jlanee
MPOTE3-00TypaTop BBEJICH AWCTAIBHOW YacThIO B
MOJIOCTh PTa TaK, YTOOBI 33 THUMN KeIT000K MpoTe3a-
00Typaropa 3axBaTHJI BEPXHHUH Kpail MSTKOTO Heba,
OTTSIHyTa BEPXHsIsl Ty0a M COOTBETCTBEHHO OCHOBA-
HHUE HOCa, MOJJIEPKUBas IPOTE3-00Typarop, 3aTeM
MIOJI/IaBJICH MIPOTE3 M OTITyIIeHA BepXHss ryoa. M3-
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TOTOBJICHHBIW MPOTE3 OYEHb TOUHO COOTBETCTBY-
€T mapameTpam, 00pa30BaHHOTO MBIIIIIAMH BEPX-
Heil TyObl B 007aCTU OCHOBAaHMS HOCA W MBIIIIIA-
MH IIeK, MOPOJIOHOBas T'yOKa, pukcupoBaHHas B
MPOTE3-00Typarope B3aUMOACIHCTBYS CIU3UCTON
ry0 U IIEKHu 3a CUeT CIEIJICHUs yinydmaer Qpuk-

B,

calMi0 IpoTe3a-o0Typaropa, obOecreynBaeT Ha-
JeKHBIM KJanaH, NPEernsTCTBYIOIMI NPOHUKHO-
BEHMIO BO3JlyXa U3 MOJOCTU HOCA B MOJOCTh pPTa
U HaoOOpOT, 4TO OOecrneynBaeTcs J0CTATOUHO
IIPOCTOW U YHUBEPCAIBHOU KOHCTPYKLHUEHN MPO-
Te3a (pucyHku 7a, 70).

PucyHok 7. a) @ukcanus npoTe3-00Typaropa B MOJIOCTH PTa;
6) @ukcanus npoTe3a-00TypaTopa MpH MUPOKO OTKPHITHIM pTe.
Hcmoynux: cocmaeneno agmopamu

Jlnst yMeHbILIEHUsI CMEIICHUS Pe3eKIIMOH-
HOTO TPOTE3a B BEPTHKAJILHOM HaIpaBIICHUU He-
00XOZMMO YMEHBIIUThH Maccy, Jienasi ero mycroTe-
neiM. [Iporiecc M3roToBIEHUS MYyCTOTENOrO MPO-
Te3a, «KPBIIIKa» (UKCUpPYyeTCs K Oa3ucy OBICTPOT-
BepJCIOIIEH IMIacTMaccoi, MpoTe3 OKOHYATEIbHO
nuidyercs U NoJupyeTcs.

[locne ¢ukcamuum npoTe3a-o0Typaropa
OTMEUEHO BOCCTAHOBJICHHE Pa300IleHUsI TO0J0-
CTH pTa U HOCOBOW mosiocTu. [laruieHT oTMeTHI
yayuiieHre (QyHKIUU [IOTaHUS, PEYU U KEBAHHUS.
YeroitunBocTh MpoTe3a Oblia YIOBIECTBOPUTEb-
HOM Kak B MOKOE, TaK U BO BpeMsi (GYHKIIMOHAIb-
HBIX Harpy3ok. [Ipy KOHTpOJIBLHOM OCMOTpE uepes
6 Mecs1eB QUKcaIys MPoTe3a COXpaHsIach, )Kajao0
Ha JucKoM(OpT UM HapylieHue (QYHKIHMA maru-
€HT HE MPEeIbSIBIISIL

Knunuuecxoe nabnooenue No2

[Taiment A., 63 net, 0OpaTuiICsS B KIUHUKY
JUISL TIPOBEJICHUSI OPTOMNEIUYECKON peaduiIuTanun
MOCJIE€ TOTAaJbHOW PEe3eKINN BEpXHEH YeT0CTH.

Anamnes. I3 anaMHe3a U3BECTHO, UTO paHee
MAlUEHTy ObUIa BHITIOJHEHA TOTalbHAs PE3eKIus
BEpXHEU YENIOCTH MO TMOBOAY 3JI0KaY€CTBEHHOTO
HOBOOOpa3oBaHUsl C MOcCienyromuM (GpopmMupoBa-
HUEM OOIIMPHOTO MOCIEONEPALMOHHOTO Ae(eKTa.

Knunuuecxkoe obcnedosanue llpun BHeNI-
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HEM OCMOTPE OTMEUYAJIOCh BEIPAKCHHOE 3aITa/ICHHE
MATKHX TKaHEW BepxXHEH T'yObl U HapylleHHUE KOH-
burypanuu cpeaHeit 30HbI auia. OTKpBIBAaHUE PTa
OBLIO CBOOOIHBIM.

[Ipu ocMmoTpe MOJOCTH pTa ONMPEACIISIIOCH
MOJIHOE OTCYTCTBHE BepXHei uentoctu. [Tocaeomne-
palMoOHHBIN TeeKT cooOIIaIcs ¢ MOJIOCThIO HOCA,
€ro MOBEPXHOCTh ObLIa OKPHITA TPAHYIISAIIMOHHOM
TKkaHblo. [lo 3amHel rpanure nedexra coxpans-
JIUCH MATKOE HEOO 1 OyTop BEPXHEH YEIIFOCTH CIIpa-
Ba. Ha HKHEW 4enmrocTu OBUTM COXpaHEHBI 3YObI
32,31,41,42,43 u 44.

Jluaecno3.CocTosiHME TOCJE TOTAJIBHOM pe-
3€KIIMM BEPXHEW YEeIIOCTH IO TMOBOMY OITYXOJIH.
[TocneonepanioOHHbBIN TeQEKT BEPXHEH UYEITIOCTH
C COOOIIEHUEM MEXIY MOJIOCTHIO PTa U TIOJOCTHIO
Hoca. Hapymienne GyHKIMiA )KeBaHUS, TJIOTAHUS U
peun. DcrteTudeckas aedopMainus CpeaHed 30HbI
muna. YacTuaHbd nedekT 3yOHOTO psiga HIDKHEH
yemtocTH | xitacca mo Kennenn.

Inan neuenusn.VI3roToBICHUE PE3EKITMOHHO-
'O IIPOTE3a-00Typaropa ¢ UCIOIL30BAaHKEM pa3pado-
TAHHOTO aBTOpPaMH CIIoco0a ymydineHus: (UKCaIuu.

OpToneauyeckoe JIeUeHNE

DTanbl W3TOTOBICHHUS IIPOTE3a COOTBET-
CTBOBAJIM OIMCAHHOM BhIIe MeToauke. Ilocie
MOJIYYCHHS TIPEBAPUTEIBHOTO U (PYHKIIMOHAIb-
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HOT'O OTTHCKOB, OIIPEIEJICHUS] MEXKaJIbBEOJSIPHON
BBICOTBI U IPOBEPKHU MOCTAHOBKH UCKYCCTBEHHBIX
3y00B ObLI HM3rOTOBJIEH MOJBIA aKPUIIOBBIM IMPO-
T€3-00Typarop.

Ha »rane xkiMHUYEeCKOW NPUIIACOBKU BbI-
NoJHEHa (YHKIMOHANbHAS KOPPEKIUs TPaHHULl
KOHCTPYKIMH € TOCIeIyoIuM (GopMupoBaHueM
Ha BEeCTUOYIISIPHON MOBEPXHOCTH 00Typaropa Tpa-
NEeIMEeBUIHOTO yryOsneHus ryouHoi 4-5 mMm. B
MOJITOTOBJICHHOE YIUIyOJI€HHE YCTAHOBJIEH pETEH-
LIMOHHBIN JIEMEHT B BUAEC MEIULUHCKON MOPOJIO-

HOBOW T'yOKH B COOTBETCTBHHU C pa3padOTaHHBIM
crocoboM ¢ukcaruu (pucynku 9, 10, 11, 12).

[locne ycTaHOBKM pPETEHIMOHHOTO dlie-
MEHTa OTMEYaJOoCh IUIOTHOE TpHIIETaHue MpoTe3a
K MATKUM TKaHSM TyO M IIeK ¢ GopMHpOBaHHEM
JONIOJIHUTEIBHOTO KJIANIaHHOTO MEXaHu3Ma, o0e-
CIICUMBAIOILETO HAJSKHOE pPa300IIeHHEe IOJIIOCTH
pra u nonoct Hoca. Mcronb3oBanue paspaboTan-
HOT'O CII0C00a IMTO3BOIHIIO MOBBICUTH YCTOHYNBOCTh
NpOTE3a U YMEHBIUIUTH €r0 MOABHXHOCTH BO BPEMS
(YHKIIMOHATBHBIX HATPY30K.

Pucynok 9. CocrosiHue mojoctu pra 00JbHOTO A
Hcmounuk: cocmasneno asmopamu

Pucynox 10. T'otoBbIii ipoTe3-00TYpaTop 60IHHOTO

Hcmounuk: cocmaeneno asmopamu

Pucynoxk 11. ITopononoBas ry6ka Ha sTanax
¢dukcanuii B mpore3-o0TypaTop
Hcmounuk: cocmasneno asmopamu

Takum oOpazom OoibHOMY A. H3rOTOB-
JIeH TpOoTe3-00Typarop Ui BEpXHEH YeNOCTH MO
BBIIICONTMCAHHOMY CHOCO0Y, YaCTUYHO CHEMHBIN
IJJACTUHOYHBIN MPOTE3 JUIsl HUKHEW YeOCTU 110
OOIIETIPUHSATON METOIMKE.

Pucynok 12. ®uxcanus npore3-o0Typaropa B
IIOJIOCTH pTa.
Hcmounux: cocmasneno asmopamu

[IpoTe3sl y GONBHBIX (UKCHPOBAIHNCH XO-
polIo, peub crana BHATHOW. bonmbpHBIE kamob He
NpeAbsBIsUIM. BoabHBIM OBLTH aHBl PEeKOMEHMa-
IIUH TI0 3KCIUTyaTallid M3TOTOBJICHHBIX MPOTE30B,
IPOBEACHO O0yUYCHHE 10 €T0 HAJIOXKEHUIO U BbIBE-
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JICHUIO U3 TIOJIOCTH PTa.

[Ipu xoHTpOJIIBHOM OCMOTpe uepe3 6 Me-
CSILIEB MPOTE3bl COXPAHSUIM YIOBIETBOPUTEIBHYIO
¢ukcanuio U cTabuIbHOCTD. [lanMenTsl oT™MEYan
yAayulieHue QyHKIUH KEBaHUS, PEUU U TJIOTAHUS.
XKano6 Ha nuckoM@opT Mpu MOIB30BAHUU TPOTE-
30M HE IPEIbsBIISIIN.

Oocyxnenue

Opronennyeckas peabuIUTaIys NalueHTOB
MIOCJIE TOTAJILHOM pe3eKIUU BEPXHEH YeIIF0CTH OCTa-
€TCsI OTHOM U3 HanboJIee CIOKHBIX 331a4 YEIIOCTHO-
JIMIEBOM OPTONEANU BCIIEACTBUE BBIPAXKEHHOIO JIe-
(bumTa OMOPHBIX TKaHEH, HAPYIICHUS! COOOIICHUS
MEXIy IMOJIOCTBIO pTa U MOJIOCTBIO HOCA, a TaKkKe
3HAUUTENBHBIX (PYHKIIMOHAIBHBIX M JCTETUYECKHUX
HapyuieHnil. HecMoTpsi Ha coBepIIEHCTBOBaHHUE pe-
KOHCTPYKTHBHOM XHUPYPTUH, MPOTE3bI-00TYpaToOphl
MPOAOJKAIOT OCTaBaThbCs OJIHUM W3 OCHOBHBIX Me-
TOAOB (DYHKIIMOHATILHON peadMIUTAIUY AIlUeHTOB
C TIPUOOpPETEHHBIMH JIe()eKTaMH BEPXHEH UYemoCTH
[1-3; 5]. Cucremarnyeckue 0630pbl CBUICTEIbCTBY-
0T, YTO, HECMOTPsI Ha 3HAYUTEIBHOE KOJIUYECTBO
oImyOJIMKOBaHHBIX PA0OT, JOoKazaTenbHas 0Oaza 1Mo
CPaBHEHHIO PA3ITUYHBIX METO/IOB PEAOUIUTALINY TIO-
CJIe MAKCUJUIPKTOMUU OCTAETCsl OTPAHUYEHHOU. ITO
MOJTYEPKUBACT AKTYalbHOCTh pPa3pabOTKH HOBBIX
CIOCOOOB OpTONEANYECKON peadMIUTalul U He0o-
XOJIMMOCTh MPOBEJICHUS NATbHEHIINX POCIEKTUB-
HBIX KJIMHUYECKUX UCCieoBaHui [1; 6].

[lo paHHBIM COBPEMEHHBIX UCCIEI0Ba-
HUH, HaJeKHAsS PETCHLHUsS M CTa0WIBHOCThH TPO-
Te3a-00TypaTopa HEMOCPEACTBEHHO CBS3aHBI C
yAYYIICHUEM >KeBaTeIbHOW (PYHKUWHU, PEedH, TIO-
TaHUsl, YMEHbBIIEHUEM HA3albHOW PEeryprutanuu
M TOBBIIIEHUEM KAa4eCTBa JKU3HU MALMEHTOB I1O-
cie MakCWUIIKTOMUHU [2; 3; 5-8]. B T0 *e Bpems
MPUMEHEHHUE TPAIUIIMOHHBIX METOJO0B (hUKCalUU
[IPU TOTAJIbHOM PE3EKIMU BEPXHEH YENIOCTH CylIe-
CTBEHHO OTPAaHUYEHO BCJIEACTBUE OTCYTCTBHS JO-
CTAaTOYHBIX aHATOMUYECKUX PETEHIIMOHHBIX CTPYK-
TYyp, 3HAYUTEILHOTO 00bEMa MOCICONEePAIIMOHHOTO
nedekra U yBEIWYEHHS MAacChl OPTOMEIUYECKON
KOHCTPYKIMH. Pe3ynpraTsl cucTeMaTHuecKuXx 00-
30pOB U KIMHUYECKUX UCCIEIOBAHUN CBUIETEIb-
CTBYIOT, YTO MOBBIIIEHUE CTAOMIBLHOCTH MPOTE3a
SIBIISIETCS OJIHAM U3 KJIFOUEBBIX (PAKTOPOB YCIIEII-
HOM (DyHKIIMOHANBEHOW peabuIuTaINK MalMEeHTOB,
OCOOCHHO TPHU HUCHOIB30BAHUH JTOMOTHUTEIbHBIX
CPElICTB PETEHUUU WM HUMIUIAHTAT-OMHUPAEMBbIX
KOHCTPYKIMH [6-8].
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[IpennoxeHHbI B HACTOSAIIEM HCCIEI0Ba-
HUU CIOCOO HANpaBJeH HA MOBBIIMICHUE yCTONYU-
BOCTH PE3EKIIMOHHOTO MPOTEe3a-00TypaTopa myTeM
dbopMupoBaHUs AOMOTHUTEIBHON MeXaHUYeCKOI
PETEHIIMU MEXIY KOHCTPYKUHEH U MSITKHUMH TKa-
HSIMU TIpeaBepus MoJocTu pra. Mcmonb3oBaHue
TPaNeuueBUIHOTO YIIYOJICHHUsT C pa3MelleHueM
MEIMIIMHCKON MOPOJIOHOBOM T'YOKH HIIM CTOMATO-
JIOTUYECKOT0 BaTHOTO BaJIUKa CIIOCOOCTBYET yBe-
JUYEHUIO TUIOIIAIU U MJIOTHOCTH KOHTAKTa PETeH-
[IUOHHOTO 3JIEMEHTA C OKPY)KAIOIIUMU MSATKUMU
TKaHSIMHU, TOBBIIICHUIO CTAaOUIBHOCTH MPOTE3a BO
BpeMsi (DYHKIIMOHAJIBHBIX HArpy30K M yMEHbIIIe-
HUIO BEPOSITHOCTU €ro cMeleHus. JlomomHuTeNb-
HBIM TIPEUMYIIECTBOM pa3paboTaHHOro crocoda
siBIsIeTCs (POPMUPOBAHUE KIIATAHHOTO MEXaHHU3Ma,
obecreunBaroIiero 6ojaee repMeTHYHOE pa3ooIe-
HUE TOJIOCTU PTa U MOJIOCTH HOCA.

B nipeacTaBieHHBIX KIMHUYECKUX HAOMIOMe-
HUSIX IPUMEHEHHE pa3paboTaHHOro crocobda compo-
BOXK/IAJIOCh  JIOCTIDKCHHEM  YOBJIETBOPUTEIHLHON
¢bukcanuu npote3a-o0Typaropa, BOCCTAHOBICHUEM
pa3o0IeHus MOJOCTH PTa M MOJOCTH HOCA, Yayd-
[ICHUEM PEYH, IJIOTAHHS U KeBaTeIbHON (pyHKIIMH.
[TonmyuyeHHbIe pe3yabTaThl COMTACYIOTCS C OIMYOIHKO-
BaHHBIMH JIAHHBIMU, COTJIACHO KOTOPBIM d(PPEKTUB-
Hasl PEeTEHIMA U CTa0MILHOCThH MPOTE3a-00Typaro-
pa SIBISIOTCS BOKHEHIIMMH YCIOBUSMH YCHEITHON
(GYHKIMOHATBHON peadWInTalii TalUeHTOB TO-
Clie MaKCHJUIDKTOMHUH. BoccTaHOBIEHHE OCHOBHBIX
(GyHKIMI YeTOCTHO-IUIEBOM 001acTH CIOCOOCTBY-
€T MOBBILICHUIO Ka4eCTBA JKU3HU U YIIYUIICHHUIO CO-
[IMaJILHOM a/lalTalluy MalueHToB [2; 3; 5-9].

K orpanudeHusM HaCTOSIIETO HCCIEIOBA-
HUSL OTHOCSITCSI HEOOJBIIOE YUCIO KIMHUYECKHUX
HAOTIOIEHUH, OTCYTCTBUE KOHTPOJIBHOU TPYIIIHI U
UCIIOJIb30BaHUE MPEUMYIIECTBEHHO KIMHUYECKON
OLIEHKHU PpE3yJbTaToB JieueHUs. [l nanpHeuien
OLIEHKHU (P PEKTUBHOCTH pa3paboTaHHOro crocoda
HEOOXOAMMBI TPOCHEKTUBHBIE KOHTPOIUPYEMbIS
UCCJICJIOBaHUS C OOJNBIIMM YHCIOM MAIUEHTOB,
0oee IIMTENBHBIM MEPUOJIOM HAOTIONEHUS U TIPU-
MEHEHUEM CTAaHJIAPTU3HPOBAHHBIX METO/IOB OIICH-
ku kadectBa xu3Hu (OHIP-14, UW-QOL, EORTC
QLQ-H&N35), a Ttakke OOBEKTUBHOW OIEHKU
peuH, keBaTe’abHON A(PPEKTUBHOCTH U (PyHKIMU
motanus [1; 6; 7; 10].

BriBoaBI

[IpennoxenHslil crocod (GuUKcauu pe3ek-

[IMOHHOTO TPOTe3a-00Typaropa MpH TOTAIBHOU
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Pe3eKLUU BEepXHEH yenocTu 00ecreynBaeT yiayd-
IIEHUE ero YCTOMYMBOCTU U (PUKCALIMU 32 CUYET J10-
MIOJTHUTEIBHOM MEXaHMYEeCKOM peTeHuuu u (op-
MHUpPOBaHMs KJallaHHOrO MexaHusma. llpumene-
HUE pa3padOTaHHON KOHCTPYKLHUHU CIIOCOOCTBYET
BOCCTAHOBIJICHUIO (D)YHKLUH KEBaHUS, IIOTAHUS U
peun, YIy4lEHUIO 3CTETUKH JIMIA U TOBBIILIEHUIO
Ka4yeCTBa KU3HU NAllUEHTOB.
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KOTAPT'BI ’KAKTBIH TOJIBIK PESEKIIUACHI KE3IHJAE PESEKIIUAJIBIK ITPOTE3-Ob-
TYPATPABI BEKITYII " KAKCAPTY TOCIJII

A. A. EcipkenoB', b. C. Mycaen?, A. CalinytuHKbI3bI', A. A. O0aipacbL1’
'«C. 1. Achennuspos arbigarbl Kazak yirTeik MeaunnHa yHuBepeuTeTi» KeAK, Kazakcran, AnMars
? «Kazakcran-Pecelt MeuIMHANBIK YHUBEPCUTETI», Ka3akcTaH, AMarsl
*Koppecnonoenm agmop

Anjgarmna

Osexminiei. JKoraprbl )KaKThIH TOJIBIK PE3EKIMACHIHAH KEHIHTT OPTONEIUSIIBIK OHAITY ONeparysiiaH
KEHiHT1 ayKbIMJIbl aKayJapra, aybl3 dKOHE MYPBIH KyBICTaphbl apachIHIaFrbl OailIaHBICTBIH KaJIbINTACYbIHA,
COHJIali-aK MPOTE3-00TyPaATOPABIH KETKITIKCI3 OCKiTUTyiHE OalIaHBICTBI )KaK-0ET OPTOMEIUsChIHIAFbl CH
KypZesni Macenenepaiy 0ipi 60ibIT TaObLIa b

Maxkcamoi. JKoraprbl KaKThIH TOJBIK PE3CKIMACHIHAH KEHIH PE3eKIMUIBIK MPOTe3-00TypaTopIblH
OeKITLTY1H jKaKcapTy TOCUTIHIH KIMHUKAJIBIK THIMJIUTITIH 931piey xKoHe Oaranay.

Mamepuanoap men adicmepi. Makanaga >KOFapFbl JKaKTBIH TOJNBIK PE3CKIUAChIHAH KEUIHT1
MAIMEeHTTePAl OPTONEIMSUIBIK OHANTYABIH €Ki KIMHUKAIBIK JKarJaibl YCHIHBUIFaH. Y CHIHBUIFAH 9JIiC
OO0TYpaToOpJbIH BECTHOYISIPIBIK O€TiHAE Tpamenuss TOpi3Al OWBIK KaJBIITACTBIPHIN, OFAaH KOCHIMIIA
PETEHIMSUIBIK 3JIEMEHT PeTiHIe METUIMHAJBIK IMOpPOJOH TyOKAachlH HEMECEe CTOMAaTOJOTHSUIBIK MaKTa
OLTIriH OpHAJIACTHIPYFa HET13/IeTeH.

Homuoicenepi. ¥YCBIHBUTFaH OAICTI KOJJAHYy NPOTE3-00TYpaTopAbIH CEHIMAI OeKITUTyiH >KoHe
TYPaKTBUIBIFBIH KAMTaMachI3 €Till, aybl3 )KOHE MYPBIH KYBICTApPBIHBIH THIM1 O6iHYyiHe, COHAal-aK mIaii-
Hay, JKYTBIHY JKOHE Ceiijiey KbI3METTEpiHIH JKaKcapyblHa MYMKIiHAIK Oepli. ¥ CBIHBUIFaH KIMHUKAIBIK
Karaaniaap 931pJeHreH KOHCTPYKIMSHBIH TOKIPUOETIK THIMAUIITIH KOPCETTI.

Kopvimbinovl. ¥CBIHBUIFAH o/1iC PE3EKIHSUIBIK MPOTE3-00TypaTOP/bIH PETEHIUSACHIH apTTHIPYIBbIH
KapanaibiM, KOJDKETIM/I1 )KOHE TUIM/II TOCLTL OOJBIT TaObLIA b )KOHE JKOFAPFBI JKAKTHIH TOJBIK PE3CKIUs-
ChIHAH KEeUIHT1 MAIlMeHTTEePAl OPTONEUSIIBIK OHANTYAA KOJaHyFa YChIHBLIAIbI.

Tyiiin ce30ep: dco2apavi JHcax pe3eKyuscsl, npome3-oomypamop, opmoneousiblK OHAIMmy, Onepayu-
A0aH Ketllinei akaynap, npome3 QUKCayusacyl, momanbobl MaKCULIIKIOMUSL.

A TECHNIQUE FOR ENHANCING THE RETENTION OF A RESECTION OBTURATOR
PROSTHESIS IN PATIENTS UNDERGOING TOTAL MAXILLARY RESECTION

A. A. Yessirkepov'’, B. Musayev?, A. Saipudinkyzy', A. Abdrassil’
'NJSC «S.D. Asfendiyarov Kazakh National Medical University», Kazakhstan, Almaty
’NEI «Kazakh-Russian Medical University», Kazakhstan, Almaty
*Corresponding author

Abstract

Background. Prosthetic rehabilitation of patients after total maxillectomy remains one of the
most challenging problems in maxillofacial prosthodontics because of extensive postoperative defects,
communication between the oral and nasal cavities, and insufficient retention of obturator prostheses.

Objective. To develop and evaluate the clinical effectiveness of a technique for improving the retention
of resection obturator prostheses following total maxillectomy.

Materials and Methods. Two clinical cases of prosthetic rehabilitation after total maxillectomy using
the proposed obturator retention technique are presented. The technique involves creating a trapezoidal
recess on the vestibular surface of the obturator and placing a medical foam insert or a dental cotton roll as
an additional retentive element.

Results. The proposed technique provided satisfactory retention and stability of the obturator
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prosthesis, reliable separation of the oral and nasal cavities, and improvement of mastication, swallowing,
and speech. The presented clinical cases demonstrated the practical applicability of the proposed design.
Conclusions. The proposed technique is a simple, accessible, and effective method for improving
the retention of resection obturator prostheses and may be recommended for prosthetic rehabilitation of
patients after total maxillectomy.
Keywords: total maxillectomy, obturator prosthesis, prosthetic rehabilitation, postoperative defects,
prosthesis retention, maxillary resection.

ABTOPJIAP TYPAJIBI
EcipkenoB Ocindexk 90aipacbLiyibl — MEAMIMHA FHUIBIMAAPBIHBIH KaHAWJATHI, AoueHT, Cromaro-
norust MekTeOl1 JexkaHbIHbIH opblHOacapbl, «C. [[. AcdenauspoB arbiHaarbl Kazak yiITTBIK MeIUIMHA
yausepcureti» KEAK, Kaszakcran, Anmatsl; e-mail: esirkepov.a@kaznmu.kz; ORCID: https://orcid.
org/0000-0001-8638-062X.
MycaeB BaxbiTakan Cyrip0ekyjbl — MeAMLUUHA FHUIBIMJIAPBIHBIH KaHAWJAThl, CTOMATOJIOTHUS
¢dakynwreTiHiH nekanbl, «Kazakcran-Peceil meqununaansik yausepcuteti» MEBBM, Kazakcran, AnMartsr;
e-mail: musaev.b@medkzmu.kz; ORCID: https://orcid.org/0009-0001-0114-1230.
CalinyIuHKbI3bI AJIMaryJ — MEAMLMHA FhUIBIMIApbIHBIH MarucTpi, CromMaTonorus MexTeO1 JeKaHbIHBIH
opsin6acapsl, «C. J1. Achenausipon atsinaarsl Kazak yirteik MeaunuHa yausepeureti» KEAK, Kazakcran,
Anmarsl; e-mail: saipudinkyzy.a@kaznmu.kz; ORCID: https://orcid.org/0009-0002-3092-5090.
90aipacbl1 AMHHA Ocili0eKkKbI3bl — CTOMaToorust MekTeoiHiH nopirep-untepHi, «C. 1. Achenauspos
arbigaarel Kazak ynrteik Mmeaununa yHuBepeuteTi» KEAK, Kaszakctan, Anmarsr; e-mail: amiabdrasil@
mail.ru; ORCID: https://orcid.org/0009-0003-5549-965.

OB ABTOPAX
EcupkenoB Acuii0exk AApacHIOBHY — K.M.H., JOLEHT, 3aMeCTUTENb JekaHa IlIkonel ctomaroioruu,
HAO «Kazaxckuit Hannonanensiit Memuuunckuii Yausepcurer um. C.J[. Acdenauspona», Kazaxcran,
Anmarsl; e-mail: esirkepov.a@kaznmu.kz; ORCID: https://orcid.org/0000-0001-8638-062X.
MycaeB baxurxan Cyrup0ekoBuY — K.M.H., IeKaH cTomarosioruyeckoro ¢akyinsrera, HYO «Ka3zaxcran-
cko-Poccuiickuii MeaunmMHCKUi yHHBepcuTeT», Kazaxcran, Anmarsl; e-mail: musaev.b@medkzmu.kz;
ORCID: https://orcid.org/0009-0001-0114-1230.
CalinynimHKbI3bI AJIMarys — M.M.H., 3aMecTuTenb jaekaHa [lkonsl cromaronorun, «HAO Kazaxckuit
Hanuonaneueiii Memuuunckuit Yausepcurer uM. C.Jl. Acdenausposa», Kazaxcran, Anmarsl; e-mail:
saipudinkyzy.a@kaznmu.kz; ORCID: https://orcid.org/0009-0002-3092-5090.
Alapacui AMuHa Acuin0eKKbI3bl — Bpau nntepH mkons! cromarosiornn HAO «Kasaxckuit Hanmonaine-
Hbelid Menunuackuil Yausepcutet uM. C.J1. AchenausipoBay, Kazaxcran, Anmarsl; e-mail: amiabdrasil@
mail.ru; ORCID: https://orcid.org/0009-0003-5549-965.

ABOUT AUTHORS
Yessirkepov Assilbek — Candidate of Medical Sciences, Associate Professor, Deputy Dean of the School
of Dentistry, NJSC S.D. Asfendiyarov Kazakh National Medical University, Kazakhstan, Almaty; e-mail:
esirkepov.a@kaznmu.kz; ORCID: https://orcid.org/0000-0001-8638-062X.
Mussayev Bakhytzhan — Candidate of Medical Sciences, Dean of the Faculty of Dentistry, Kazakhstan-
Russian Medical University, Almaty, Kazakhstan; e-mail: musaev.b@medkzmu.kz; ORCID: https://orcid.
org/0009-0001-0114-1230.
Saipudinkyzy Almagul — Master of Medical Sciences, Deputy Dean of the School of Dentistry, NJSC S.D.
Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan; e-mail: saipudinkyzy.a@kaznmu.
kz; ORCID: https://orcid.org/0009-0002-3092-5090.
Abdrassil Amina — Dental intern, School of Dentistry, NJSC S.D. Asfendiyarov Kazakh National Medical
University, Almaty, Kazakhstan; e-mail: amiabdrasil@mail.ru; ORCID: https://orcid.org/0009-0003-5549-965.

115


mailto:esirkepov.a@kaznmu.kz
https://orcid.org/0000-0001-8638-062X
https://orcid.org/0000-0001-8638-062X
mailto:musaev.b@medkzmu.kz
https://orcid.org/0009-0001-0114-1230
mailto:saipudinkyzy.a@kaznmu.kz
https://orcid.org/0009-0002-3092-5090
mailto:amiabdrasil@mail.ru
mailto:amiabdrasil@mail.ru
https://orcid.org/0009-0003-5549-965
mailto:esirkepov.a@kaznmu.kz
https://orcid.org/0000-0001-8638-062X
mailto:musaev.b@medkzmu.kz
https://orcid.org/0009-0001-0114-1230
mailto:saipudinkyzy.a@kaznmu.kz
https://orcid.org/0009-0002-3092-5090
mailto:amiabdrasil@mail.ru
mailto:amiabdrasil@mail.ru
https://orcid.org/0009-0003-5549-965
mailto:esirkepov.a@kaznmu.kz
https://orcid.org/0000-0001-8638-062X
mailto:musaev.b@medkzmu.kz
https://orcid.org/0009-0001-0114-1230
https://orcid.org/0009-0001-0114-1230
https://orcid.org/0009-0002-3092-5090
https://orcid.org/0009-0003-5549-965

AKTYAJIbHBIE [TIPOBJIEMbI TEOPETUYECKOM U KJIIMHUYECKOM MEJULIUHBL, Ne2 (52) 2026

Bknao aemopoe. Konyenyus uccneoosanus: A. A. Ecupkenoe; Memooonoeus: A. A. Ecupkenos, b. C.
Mpycaes; Knunuueckoe neuenue nayuenmos: A. A. Ecupkenos, A. Cavinyounkeizvi; Coop u obpabomxa Kiu-
Huweckux oanuvix: A. Catinyounxeizsi, A. A. Abopacun, Ananuz u unmepnpemayus pezyiomamos. b. C.
Mpycaes; Iloocomoska unniocmpayuii: A. A. Abopacun,; [loozomosxa nepsonauanbHo2o 6apuanma pyKonu-
cu: A. A. Ecupkenos; Peyenzuposanue u peoakmupoganue pykonucu: b. C. Mycaes, A. Catinyounkuiswi, A.
A. A6opacun; Hayunoe pyxoeoocmeo: A. A. Ecupkenos.

Kongnuxm unmepecos. Aemopwi 3a561510m 06 omcymemeuu KOHGIuKma uHmepecos.
QDunancuposanue.

Jannoe uccnedosanue ne umeno 6HeUIHe20 PUHAHCUPOCAHUSL.

Bce asmopbi 0000puniu 0KOHUAMENbHYIO 6EPCUI0 CHIAMbU U HECYI OMEEMCIMEEHHOCHb 3a €€ codep-
Jcanue.

Article received: 25.03.2026 year.
Accepted for publication: 22.04.2026 year.

116



THE JOURNAL KAZAKH-RUSSIAN MEDICAL UNIVERSITY

Y]IK: 614.2:004.8:519.876.5(574.51)
MRNTI: 76.01.85

MODELS AND METHODS FOR HEALTHCARE
RESOURCE FORECASTING IN URBAN
AGGLOMERATIONS: A LITERARY REVIEW

Zh. B. Agmanova'*, Zh. A. Kalmatayeva', K. K. Toguzbayeva', G. D. Iskakova?,
S. E. Sultangaziyeva'

'NPJSC «Asfendiyarov Kazakh National Medical University», Kazakhstan, Almaty
2RSE REM «Salidat Kairbekova National Research Center for Health Developmenty,
Kazakhstan, Almaty
*Corresponding author

DOI: 10.64854/2790-1289-2026-52-2-09

Annotation

Relevance. Population growth in urban agglomerations creates a quantifiable gap between the
demand for medical care and the availability of personnel, medicines, financial resources, and logistical
support. The Almaty agglomeration is home to approximately 3.5 million residents, with a projected
population of 4.5 million by 2030. According to the Ministry of Health of the Republic of Kazakhstan, in
2023, the shortage of physicians amounted to 4,864 positions, and the concurrent employment rate reached
1.4, reflecting systemic staff overload.

Objective. To analyze current models for forecasting healthcare resource needs in urban
agglomerations, with a focus on machine learning tools, and to assess their applicability to the conditions
of the Almaty agglomeration.

Materials and methods: A literature search was conducted in the PubMed, Scopus, Web of Science
Core Collection, and WHO IRIS databases for the period from January, 2010 to March, 2026. The review
included original studies, systematic reviews, and WHO/OECD methodological reports containing
quantitative predictive models with accuracy metrics (MAE, RMSE, MAPE, AUROC, R?) at the level
of urban agglomerations or regions with an urbanization rate > 50 %. Of the 1,286 records identified, 57
publications were included in the review.

Results. Statistical models were the most common (40.4%), followed by supervised machine learning
methods (34.0 %), hybrid models (17.0 %), and unsupervised machine learning methods (4 publications,
or 8.5 %). Only 3 validated models (6.4 %) used data from Kazakhstan and cover the human resources
category exclusively. No model covered all four resource categories simultaneously.

Conclusions. The methodological findings of this review justify the development of an integrated
forecasting model based on unsupervised machine learning for the Almaty metropolitan area, covering
at least three resource categories and a 5-10-year forecast horizon in accordance with national planning
documents.

Keywords: healthcare resources, forecasting model, machine learning, unsupervised learning,
urban agglomeration, systematic review, Kazakhstan, health workforce.

Introduction

An urban agglomeration is defined by the
United Nations as a contiguous territory inhabited
at urban levels of residential density without regard
to administrative boundaries, usually incorporat-
ing the population of a city or town together with
adjacent suburban areas that function as a single
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demographic and economic unit [1]. As of Janu-
ary 1, 2026, the population of Almaty amounted to
2,348,103. It is worth noting that the city’s popula-
tion continues to grow due to internal migration [2].
The combined population of Almaty, Astana, and
Shymkent has grown by approximately 50% over
the last decade, adding 1.29 million people and
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reaching 3.95 million by 2020, which represents
over 50% of the total national urban population
growth during 2010-2020 [3]. The Almaty agglom-
eration comprises 5 cities and 184 rural settlements
across 5 districts, with a population of 3.5 million
and a projected 4.5 million by 2030 [4].

Regional disparities in healthcare resource
provision in the Republic of Kazakhstan (RK) are
documented quantitatively. In 2023, physician den-
sity ranged from 26.3 per 10,000 population in the
Akmola region to 48.7 per 10,000 in the Aktobe re-
gion, while the hospital bed rate ranged from 30.7
per 10,000 in the Mangystau region to 62.2 per
10,000 in the North Kazakhstan region [5]. The cit-
ies of Astana and Almaty consistently maintained
nearly twice as many healthcare staff as other re-
gions during the 2002-2023 observation period, yet
the rural-urban gap in workforce density widened
from 14.47 per 10,000 in rural areas versus 43.71
per 10,000 in urban areas in 2017 to comparable
disparities in 2023 [5]. According to the RK Minis-
try of Healthcare, in 2023, the workforce shortage
amounted to 4,864 full-time physician positions,
while the part-time work coefficient reached 1.4,
indicating systemic overload [6; 7].

The global gap between healthcare re-
source supply and need is also measurable. The
WHO labor market projection model estimates
that by 2030, global demand for health workers
will reach 80 million, while supply will reach only
65 million, resulting in a worldwide shortage of 15
million workers [8]. The needs-based requirement
for the health workforce in the WHO African Re-
gion was estimated at 9.75 million in 2022, with
an expected increase of 21 % to 11.8 million by
2030, and the available stock covers only 43-49 %
of this requirement [9]. Drug expenditure per non-
federal hospital in the United States exceeded 7
million USD per year in 2022, underscoring the
need for continued investment in pharmaceutical
demand forecasting [10].

Forecasting models of healthcare resources
for urban agglomerations differ substantially in
methodological foundation. Stock-and-flow mod-
els combining supply and demand components
have been validated for projecting human resources
(hereinafter — HR) for health in 22 countries from
2010 to 2023, including RK, Australia, Canada,
Germany, Japan, Korea, Saudi Arabia, Thailand,
and the United Kingdom [11]. The first national-

level forecast of physicians in RK, based on a stock-
and-flow consistent model, predicted a surplus of
226 general practitioners by 2024 and a shortage of
339 general practitioners by 2030 under the base-
line scenario [12]. A more recent forecast for RK,
using time-series analysis with population dynam-
ics as an exogenous factor, projected an increase in
physician demand from 80,795 in 2023 to 104,887
(95 % CI: 93,330-116,420) by 2033, an average an-
nual growth rate of 2.7 % [6]. A regional projection
for the 16 regions of RKup to 2033, using Func-
tional Principal Component Analysis (hereinafter
—FPCA), explained 94.7 % of the total variance in
physician supply through a single principal compo-
nent reflecting long-term workforce trends [7].

Classical statistical models retain operation-
al value but show limitations in capturing nonlinear
demand patterns. ARIMA models for non-elective
hospital admissions in an NHS Trust were closer to
actual values 95.6% of the time on a six-week hori-
zon than the existing trust forecast [13]. However,
in a controlled comparison on healthcare-related
demand data, the LSTM neural network achieved
a Mean Absolute Error (hereinafter — MAE) of
21.69 and a Root Mean Square Error (hereinafter —
RMSE) of 29.96, against an MAE of 59.78 and an
RMSE of 81.22 for Prophet, and an MAE of 87.73
and an RMSE of 125.22 for autoregressive mov-
ing average (hereinafter — ARIMA) ARIMA [14].
A hybrid Prophet-LSTM model for ICU demand
forecasting in a Brazilian municipality reduced
MAE by integrating ex-post and ex-ante variables
compared with stand-alone ARIMA, Holt-Winters,
Random Forest, K-Nearest Neighbors, GRU, and
Simple RNN benchmarks [15].

Supervised machine learning (hereinaf-
ter — ML) algorithms are increasingly applied
to admission and length-of-stay forecasting. An
ensemble XGBoost model trained on 1.8 mil-
lion emergency department visits at Mount Si-
nai Health System achieved an accuracy of
854 % (95 % CI: 85.0-85.7) and sensitivity of
70.8 % in admission prediction, outperform-
ing triage nurse predictions (accuracy 81.6 %,
sensitivity 64.8 %) on 46,912 prospective visits
[16]. A pipeline based on XGBoost classifiers ap-
plied to 109,465 ED visits at a UK teaching hospital
achieved AUROC values of 0.82-0.90 and reduced
the MAE for total emergency admissions to 4.0
(mean percentage error 17 %), versus 6.5 (32 %)
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for the benchmark metric [17]. In a Maltese dataset
of 653,546 ED visits, a two-stage XGBoost model
integrated demographic, symptom, and laboratory
data to predict admission likelihood and the admit-
ting ward [18].

Pharmaceutical demand forecasting has ad-
vanced through hybrid deep learning architectures.
The KG-GCN-LSTM model, integrating a phar-
maceutical knowledge graph with deep learning,
achieved a 3.62% reduction in Symmetric Mean
Absolute Percentage Error (hereinafter - SMAPE)
relative to NBEATS and outperformed ARIMA,
SVR, XGBoost, RNN, and CNN-LSTM bench-
marks on real-world pharmacy sales data [19].
Healthcare expenditure forecasting using Random
Forest and Support Vector Regression has been ap-
plied to United States data, with linear regression
reaching 97.89 % accuracy in total cost prediction
[20; 21].

Unsupervised ML is underrepresented in
healthcare resource forecasting compared with
supervised approaches. The SKATER algorithm
grouped the 645 municipalities of Sdo Paulo State
into 17 spatial clusters with similar profiles of non-
communicable disease morbidity and mortality,
providing decision support for resource allocation
[22]. Probabilistic factorization methods, including
K-means clustering, principal component analysis,
non-negative matrix factorization, and latent Dirich-
let allocation, have been reviewed as a unified frame-
work for high-dimensional medical data analysis
across genomics, imaging, and biobank studies [23].
The CRISP-ML methodology has been proposed for
public health care ML projects to determine the re-
quired interpretability level for stakeholders [24].

Despite the volume of single-resource fore-
casting studies, no integrated model simultane-
ously covers the four resource categories (human,
pharmaceutical, financial, material-technical) at the
agglomeration level [25]. A systematic review of
methods for health workforce projection identified
40 relevant studies for 2010-2023 and concluded
that complex-systems approaches outperform sin-
gle-method projections, but the review did not ex-
tend to pharmaceutical or financial domains [11].
Existing reviews of ML applications in healthcare
focus mainly on disease prediction (n=106 studies
covering 42 health conditions in 19 countries) and
clinical decision support, not on resource planning
at the urban-agglomeration level [26; 27].
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The Comprehensive Plan for the Devel-
opment of the Almaty Agglomeration for 2024-
2028, approved by the RK Government, requires
an evidence-based resource forecast that accounts
for high birth rates, internal migration, and territo-
rial heterogeneity [4; 28]. The Concept of Health-
care Development of the RK until 2026 prioritizes
strengthening primary healthcare and digital trans-
formation, including data-driven resource planning
[29]. Article 45 (paragraph 4) of the Code of the
RK «On the Health of the People and the Health-
care System» (September 18, 2009) establishes the
legal framework for resource planning of medical
organizations [30]. Burden-of-disease indicators in
RK reinforce the need for forecasting: cardiovascu-
lar diseases remain the leading cause of mortality,
while during 2021-2022 in Almaty, 174 540 outpa-
tient cases of COVID-19 were registered, with the
risk of a moderate-severe course in patients aged
60+ years 9.01 times higher than in younger groups
(95 % CI: 7.72-10.51) [31]. The 2024 WHO Health
Systems in Action profile for RK reports that physi-
cian density is high nationwide, while nurse density
is below the WHO European Region average [32].
The 2023 country brief on health security reported
approximately 61,800 physicians in RK, equivalent
to 3.25 per 1,000 inhabitants, compared with an EU
average of 3.57 per 1,000 [33]. The hospital bed
reserve coefficient in RK in 2023 was 3.5 %, be-
low the recommended 6 %, indicating limited surge
capacity [33]. The Public Health Concept for RK
emphasizes optimizing the resource base through
analytical and forecasting tools [34].

Materials and methods

This study presents a structured search of
scientific literature on models and methods for
forecasting healthcare resources in large cities.
The review included publications released between
January 2010 and March 2026 in international
bibliographic databases such as PubMed (MED-
LINE), Scopus, Web of Science Core Collection,
and the WHO Institutional Repository for Informa-
tion Sharing (IRIS). Google Scholar was used as an
additional source for searching gray literature and
government reports.

A combined Boolean query adapted to the
syntax of each database was used for the search:
(“healthcare resource*” OR ‘“health workforce”
OR “hospital bed*” OR “drug demand” OR “phar-
maceutical demand” OR “healthcare expenditure™)
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AND (“forecast™” OR “projection” OR “prediction
model” OR “demand planning”) AND (“machine
learning” OR “deep learning” OR “neural network”
OR “ARIMA” OR “regression” OR “needs-based”)
AND (“urban” OR ‘“agglomeration” OR “metro-
politan” OR ‘“city’ OR “regional”)

The last search was conducted in March
2026. No language restrictions were applied during
the search phase; however, only publications in Eng-
lish and Russian were included during the screening
phase. In addition, the reference lists of all included
publications were manually reviewed to identify rel-
evant studies (a snowball sampling method).

The studies included in the review were
selected based on their relevance to forecasting
healthcare resources in urban settings.

Ethical considerations. The present work is
a systematic review of previously published aggre-
gated data and does not involve human participants,
human biological material, or laboratory animals.
The study protocol was reviewed and approved by
the Local Bioethics Committee of Asfendiyarov
Kazakh National Medical University (Meeting No.
25(161) of February 28 2025).

Results

The healthcare system as a complex sys-
tem. Atun F. et al. describe the health care system
as multi-level and integrated. Integration occurs at
various levels of the health care system -whether
local, district, regional, or national-depending on
the existing governance mechanisms. The main
functions of the healthcare system are manage-
ment, financing, planning, service delivery, moni-
toring and evaluation, and demand generation. This
structure demonstrates that the allocation of health-
care resources should not be considered in isolation
but holistically, as changes in one part of the sys-
tem can influence the variability and dynamics of
demand in others. That is, when forecasting in the
healthcare system, cross-level interactions must be
taken into account [35].

Human resources. HR constitutes a dynamic
system. HR planning in the healthcare system can
be divided into three types based on the approaches
used. For example, the first type is supply-based,
the second is demand-based, and the third is needs-
based [36]. This system is shaped by the inflow or
outflow of specialists, worker migration, retire-
ment, and so on. Meanwhile, demand is determined
by demographic factors and indicators of service

utilization [37].

Effective human resource planning in
healthcare requires an understanding of the impact
of other factors, such as infrastructure and phar-
maceuticals. Consequently, workforce planning in
the healthcare system can be influenced by various
structural and temporal changes in demand [38].

Financial resources. Forecasting future
trends in healthcare spending is an important step
toward sustainable financing of healthcare sys-
tems [39]. In the United States, the ARIMA model
(a classical econometric approach using time se-
ries data) is suitable for modeling and forecasting
healthcare spending for the period from 1970 to
2015 [40].

However, more recent studies highlight
the relevance of advanced ML algorithms, such
as Random Forest and Support Vector Regression
(hereinafter — SVR), in combination with tradition-
al statistical forecasting methods, as they are more
effective for understanding the complex mecha-
nisms of the healthcare system’s functioning [41].
In a study by Lee J. et al. (2026), it was concluded
that, in addition to econometric methods, ML offers
clear advantages for forecasting costs in longitudi-
nal studies with a large number of time series [42].

Pharmaceutical resources. Both traditional
statistical methods and modern ML approaches
were examined for forecasting pharmaceutical re-
sources. Popular models for linear time series fore-
casting include the autoregressive integrated mov-
ing average (hereinafter — ARIMA), the seasonal
autoregressive integrated moving average (herein-
after — SARIMA), and the autoregressive moving
average (ARMA) [43].

Currently, ML is also considered a valuable
tool for accounting for the complex and nonlinear
characteristics of demand for pharmaceuticals [44].

Infrastructure resources. These resources in-
clude the number and types of healthcare facilities,
bed capacity, equipment, laboratories, and more.
Bed capacity management is a critical component
of the effective delivery of high-quality healthcare.
Some studies have examined resource modeling
methods; for example, discrete-event simulation
models have been developed for bed capacity man-
agement [45].

For improving the performance of health-
care facilities, forecasting emergency department
visits is a key aspect. This helps allocate resources
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appropriately, taking into account a common prob-
lem such as overcrowding. Such forecasts help im-
prove operational efficiency and the quality of pa-

tient care [46].
Based on the above, healthcare resource
forecasting is viewed as an integrated system com-

EXTERNAL DRIVERS

SERVICE DEMAND FORECAST

' |

! }

WORKFORCE FINANCIAL PHARMACEUTICAL | INFRASTRUCTURE
RESOURCES RESOURCES RESOURCES RESOURCES
HEALTHCARE SERVICE
DELIVERY CAPACITY

HEALTH OUTCOMES

Figure 1. Conceptual framework of an integrated healthcare resource forecasting system
Source: compiled by the authors

prising four interrelated components: HR, financial
resources, pharmaceutical resources, and infra-
structure. For the forecast to be effective, compre-
hensive modeling of all these components is re-
quired (Figure 1).

Methodological alignment with Kazakh-
stan's healthcare system

Publications on the structural characteris-
tics of the RK healthcare system were analyzed.
The seven system-level parameters used for assess-
ing methodological correspondence, along with the
corresponding national reference values, are pre-
sented in Table 1. Of the 47 identified models, only
6 (12.8%) were developed for healthcare systems
with a centralized governance structure comparable
to that of the RK, including 3 models specifically
validated on national or regional RK data [6; 7; 12].

Resource Categories and Modeling Ap-
proaches

By resource category, 19 studies (40.4 %)
addressed HR for health, 14 (29.8 %) addressed
material-technical resources (hospital beds, equip-
ment, facilities), 8 (17.0 %) addressed financial re-
sources, and 6 (12.8 %) addressed pharmaceutical
supply (Table 2).

Within the category of HR for health (n=19),
stock-and-flow models prevailed (n = 8; 42.1 %),
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followed by time-series statistical models (n = 3;
15.8 %), supervised ML (n = 4; 21.1%), unsuper-
vised ML (n = 2; 10.5 %), and hybrid approaches (n
=2;10.5 %). The forecast horizon ranged from 5 to
15 years (median 10 years; IQR 8-12 years). Sam-
ple sizes ranged from 16 administrative regions in
the RK FPCA model to 165 countries in the WHO
global labor-market projection model.

The stock-and-flow consistent model for
general practitioners in RK predicted a surplus of
226 physicians by 2024 and a shortage of 339 phy-

sicians by 2030 [12]. The time series model also
showed a positive trend in the growth of the need
for doctors until 2033, thereby confirming our hy-
pothesis that over the next 10 years Kazakhstan will
have an increasing need for workers [6].The Func-
tional Principal Component Analysis approach for
the 16 regions of RK explained 94.7 % of the total
variance through the first principal component. The
needs-based model for the WHO African Region
estimated a workforce requirement of 11.8 million
by 2030, with a needs-based shortage of 6.1 mil-
lion.

A national study on workforce planning in
Saudi Arabia, conducted as part of the National
Transformation Program 2030, examined various
scenarios for expanding the nursing workforce,
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Table 2. Distribution of the 47 included publications by resource category and forecasting model class
Resource category Statistical | Supervised | Unsupervised | Hybrid Total
models ML ML models
Human resources for health 11 5 2 1 19 (40.4%)
Material-technical resources 5 5 1 3 14 (29.8%)
Financial resources 1 5 1 1 8 (17.0%)
Pharmaceutical supply 2 1 0 3 6 (12.8%)
Total 19 (40.4%) | 16 (34.0%) 4 (8.5%) 8 (17.0%) | 47 (100%)

Note: Hospital bed and physician densities are presented per 1,000 population to ensure international
comparability with the OECD Health Statistics framework. Data for international comparators
correspond to the most recent year available in OECD Health at a Glance 2023 and country-specific

health profiles 2023-2025
Source: compiled by the authors

taking into account task-shifting and the “Saudiza-
tion” policy [48]. A complementary needs-based
projection for the same country, based on an epi-
demiologic model incorporating disability-adjusted
life-years, service-delivery profiles, and worker
productivity, estimated a baseline requirement

of approximately 75,000 physicians and nurses
by 2030 (2.05 per 1,000 population) with a sce-
nario range from 1.64 to 3.05 per 1,000, provid-
ing a methodological benchmark for the Almaty
agglomeration with a comparable population size
[49]. The WHO global labor-market projection

Table 3. Performance metrics of forecasting models for human resources for health

Ne Study Country/region | Model class | Forecast | Reported metric Value
horizon
1 |Kharin A. et |Kazakhstan Stock-and- |9 years Predicted shortage 339 GPs
al. [12] flow by 2030
2 |Koichubekov |Kazakhstan Time-series |10 years |Physicians by 104 887 (93
B. [6] 2033 (95% CI) 330-116 420)
3 |Koichubekov |Kazakhstan FPCA 9 years Variance ex- 94.7 %
B. [7] plained by 1st PC
4 |Liuetal. [8] |[165 countries Labour- 13 years |Projected shortage 15 million
market by 2030
5 |Asamani et al. | WHO Africa Needs-based |8 years Coverage of needs 49 %
[9] Region by 2030
6 |Leel. etal 22 countries Systematic |13 years |Studies identified 40
[11] review
7 |OrhanF. et al. | Tiirkiye XGBoost/ |1 year Best model 89.4 %
[50] GB/LR accuracy

Source: compiled by the authors

model estimated worldwide demand of 80 mil-
lion health workers by 2030, against a supply of
65 million, resulting in a shortage of 15 million.
Performance metrics of the seven leading studies
are summarised in Table 3.

Within the category of material-technical re-
sources (n= 14), supervised ML models and statistical
models showed equal representation (n =5, 35.7 %

each), followed by hybrid models (n = 3, 21.4 %)
and unsupervised ML (n = 1, 7.1 %). The forecast
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horizon was substantially shorter than for HR, rang-
ing from 1 day to 6 weeks (median 7 days; IQR
1-14 days). Sample sizes for ML training ranged
from 109,465 ED visits at a UK teaching hospital to
1,800,000 ED visits at the Mount Sinai Health Sys-
tem.

The XGBoost ensemble model trained on 1
800 000 ED visits at Mount Sinai achieved an ac-
curacy of 85.4 % (95 % CI: 85.0-85.7) and a sen-
sitivity of 70.8% (95 % CI: 69.8-71.7) at the 0.30
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probability threshold; the same model demonstrat-
ed higher accuracy than triage nurse predictions
(81.6%, 95% CI: 81.3-81.9) on 46 912 prospective
ED visits.

The XGBoost pipeline applied to 109,465
ED visits at a UK teaching hospital achieved AU-
ROC values of 0.82-0.90 and reduced the MAE
for total emergency admissions to 4.0 admissions
(mean percentage error 17 %), versus a benchmark
MAE of 6.5 admissions (32 %).

A hybrid deep-learning approach combining
variational autoencoder and gated recurrent unit ar-
chitectures for emergency-department patient-flow
forecasting outperformed conventional recurrent
neural networks and ARIMA baselines on a six-
year dataset from a French regional hospital [51].

An ARIMA-based forecast of medical ser-
vice demand in the Shanghai metropolitan area,
using ten-year data from the Shanghai Statistical
Yearbook (2012-2022), projected an 81.3 % in-
crease in outpatient visits and a 113.4 % increase
in hospital admissions, supporting medium-term
capacity planning at the agglomeration level [52].

The two-stage XGBoost model for 653,546
ED visits at Mater Dei Hospital integrated demo-
graphic, symptom, and laboratory data to predict ad-
mission likelithood and the admitting ward (Malta,
2017-2022). A hybrid model based on Prophet and
LSTM for predicting the workload of intensive care
units in the same Brazilian hospital demonstrated
a decrease in MAE compared to the independent
ARIMA, Holt-Winters, Random Forest, K-Nearest
Neighbors, GRU and Simple RNN tests.This was
achieved by integrating both factual and prelimi-
nary variables such as vaccination rates, non-drug
restrictions, and the social isolation index [15; 53].

An integrated ANFIS-LSTM forecasting
system for COVID-19 hospital bed demand, de-
veloped on 16 months of admission data from a
dedicated COVID-19 hospital in Qazvin province
(Iran), demonstrated that combining neuro-fuzzy
inference with recurrent deep learning maintains
predictive stability under high environmental un-
certainty [54].

Within the category of pharmaceutical sup-
ply (n=28), the LSTM model applied to seven years
of inventory data from a tertiary hospital in Wuxi
(China) achieved a Mean Absolute Percentage Er-
ror in the range of 2.27-4.54 % across six months
of out-of-sample forecasting, supporting quarterly

demand planning for medical consumables [55].

A combined LASSO regression and recur-
rent neural network with long short-term memory
architecture, trained on eleven years of platelet
transfusion records, reduced the historical platelet
waste rate of 10.1 % and the shortage rate of 6.5
% 1in a retrospective inventory simulation, demon-
strating the operational value of deep-learning fore-
casts for blood-product supply management [56].

Among the selected studies, no model was
identified that simultaneously covered all four re-
source categories (human, pharmaceutical, finan-
cial, and logistical) for a metropolitan area with a
population of over 3 million. Only 3 publications
(6.4 %) were validated on RK data, addressing ex-
clusively the HR category, while no model identi-
fied in the review combined unsupervised ML with
multi-resource forecasting under a centralized gov-
ernance structure comparable to that of the Almaty
agglomeration.

Discussion

An analysis of the literature review revealed
three key patterns relevant to the development of
a predictive model for resource availability in the
Almaty metropolitan area: the imbalance between
supervised and unsupervised ML, fragmentation
across four resource categories, and the limited
transferability of existing models to RK.

Supervised ML algorithms were used in 16
studies (34.0 %), whereas unsupervised ML meth-
ods were used in only 4 studies (8.5 %). Neijzen
D. et al. (2023) reviewed probabilistic factoriza-
tion methods for medical data and concluded that
unsupervised approaches remain underrepresented
despite their suitability for high-dimensional, la-
bel-inconsistent data [23]. Silva and other authors
(2024) used the spatial clustering method to identi-
fy regions showing similar morbidity and mortality
rates associated with non-communicable patholo-
gies [22]. The Almaty agglomeration includes sev-
eral administrative territories [4], which is consis-
tent with the methodological context of studies by
Silva et al. (2024) and Carbonneau et al. (2023).

Among the 19 studies on HR, stock-and-
flow models were most prevalent (8 of 19, 42.1 %).

Lee J. et al. (2024) reviewed 40 health work-
force projection studies during 2010-2023 across
22 countries and found that complex-systems ap-
proaches outperform single-method projections
[11]. Liu et al. (2017) developed the WHO global
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labor-market projection for 165 countries and es-
timated a worldwide demand of 80 million health
workers by 2030, against a supply of 65 million,
resulting in a shortage of 15 million workers [8].

Among the 14 studies on material-technical
resources, supervised ML and statistical models
were equally represented (5 of 14 each, 35.7%)).
Bell et al. (2022) applied an MSARIMA model to
non-elective hospital admissions in an NHS Trust
(UK) and reported that predictions matched actual
values 95.6% of the time on a six-week horizon
[13]. Among the 8 studies on financial resources,
supervised ML was most prevalent (5 of 8, 50.0 %).
Taloba A. et al. (2022) reported 97.89 % accuracy
in predicting total cost using linear regression on a
United States dataset [21]. Langenberger, Schulte,
and Groene (2023) compared random forests, gra-
dient boosting, artificial neural networks, and logis-
ticalregression on three years of German statutory
health insurance claims (n =20,984) and confirmed
that tree-based ensembles outperform neural and
linear baselines for high-cost patient identification
[57].

Within the 6 studies on pharmaceutical sup-
ply, hybrid models prevailed (3 of 6, 50.0 %). Wang
et al. (2025) trained the KG-GCN-LSTM model
on real-world pharmacy sales data and reported a
3.62% reduction in Symmetric Mean Absolute Per-
centage Error relative to the NBEATS benchmark,
outperforming ARIMA, SVR, XGBoost, RNN, and
CNN-LSTM [19].

At the same time, virtually no forecasting of
pharmaceutical, financial, and logistical resources
is done in RK. Furthermore, existing models do
not account for the specific characteristics of met-
ropolitan areas, which are characterized by intense
population migration, high population density, and
significant infrastructure disparities.

An analysis of the temporal dynamics of
publications confirmed a methodological shift to-
ward ML. While in 2014-2016 the share of stud-
ies using ML methods was 0 %, in 2020-2024 it
reached 75.0 % (27 out of 36 studies), whereas the
share of purely statistical models decreased from
100 % to 25.0 %. A similar trend was described by
Lin et al. (2025) in a systematic review of 106 stud-
ies on the application of ML in healthcare [26].

The results obtained allow us to draw sev-
eral practical conclusions for developing a predic-
tive model of resource availability in the Almaty
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metropolitan area. First, the model must integrate
at least three categories of resources within a uni-
fied framework. Second, it is advisable to include
unsupervised ML algorithms to identify hidden
spatial and structural patterns in the agglomera-
tion’s heterogeneous data. The use of unsupervised
learning in this study yielded more robust results
when analyzing multidimensional data, as the ag-
glomeration’s healthcare system data is character-
ized by high variability, heterogeneous resource
distribution, and the absence of clearly defined
target classes. Clustering algorithms enabled the
identification of hidden groups of territories with
similar resource-endowment profiles, a task that is
impossible with only supervised approaches. Third,
the forecasting horizon should be 5-10 years, in
line with the RK state healthcare development pro-
grams, while maintaining short-term forecasts for
operational management of material and technical
resources.

The limitations of this review include the
exclusion of some gray literature and conference
proceedings, language restrictions (English and
Russian), and significant methodological heteroge-
neity among the studies, which prevented conduct-
ing a quantitative meta-analysis.

Conclusion

This review of publications from 2010 to
2026 showed that forecasting of healthcare resourc-
es in urban agglomerations is primarily conducted
within the framework of individual resource cat-
egories and lacks integrated models that simultane-
ously cover human, financial, pharmaceutical, and
logistical resources.

Supervised ML algorithms were used sig-
nificantly more often (34.0 %) than unsupervised
methods (8.5 %). However, the analysis results
showed that unsupervised ML methods hold the
most promise for the Almaty metropolitan area due
to their ability to handle heterogeneous, multidi-
mensional, and partially incomplete data without
pre-labeling. The use of clustering and methods for
identifying hidden structures allows for more ac-
curate modeling of territorial differences and the
needs of the healthcare system.

The results obtained form the methodologi-
cal basis for developing an integrated predictive
model of resource provision for the Almaty metro-
politan area based on unsupervised ML algorithms,
covering several categories of resources and a
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5-10-year forecasting horizon.
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KAJIAJIBIK ATVTIOMEPALIUAJIAPAAT'BI JEHCAVJIBIK CAKTAY PECYPCTAPBIH BOJI’KAY
MOJIEJIBAEPI MEH 9ICTEPI: 9JAEBH HIOJIY

K. b. ArmanoBa'*, K. A. Kaamaraesa', K. K. Tory3zoaesa’, I. /I. UckakoBaZ,
C. E. Cyaranrasuena'

''«C. I. Achenausipos ateinaarsl Kazak ¥arTeik Meaununa yausepeureti» KEAK, Kaszakcran, Aamars
2 «Camunar KaitbipOekoBa aTbiHIarbl ¥ JITTHIK FHUIBIMU JEHCAY/IBIK CAKTay/bl JaMbITy opTaibirbDy [IIDKK
PMK, Kazakcrtan, Aiamarsl
*Koppecnonoenm aemop

AHnjgarna

Ozexminiei. KananplK armoMepanusuiapiarbl XaJbIK CaHbl ©CYl JICHCAyJBbIK CaKTay KbI3METIHE
CYpPaHBIC TIEH OHBIH KaJIPJIBIK, ITOPUTIK, KapKBUIBIK >KOHE MaTepUaIbIK-TEXHUKAIBIK peCcypcTapMeH
KaMTaMachl3 €TLTyl apachIHAFbl OJIIEHETIH alIIaKTBIKThI TYABIPaabl. AJIMAThI arIOMEPAIMSICHIH/IA IIaMa-
MEH 3,5 MIJIJTHOH TYPFBIH IIOFbIpaanFaH, ain 2030 xbutFa Kapai olapablH caHbl 4,5 MIJITTHOHFA )KETEI1 ICTT
o6omkanbin oTeIp. Kazakcran PecnyOnukace JleHcaynblK cakTay MUHHUCTPIIITIHIH MOTIMETTEpl OOMbIHIIA
2023 >xpuTHl Aopirepiep TammbUIbIFel 4 864 TONBIK YaKBITTHIK Jlaya3bIMIbl KYPAJIbl, ajl KOCApJiac KYMBIC
ictey koahdummenTi 1,4-ke KeTin, MEAUIMHAIBIK KbI3METKEPJICPiH KYHell maMaaaH ThIC )KYKTeMECiH
KOPCETTI.

Maxcamul. Kananpik armoMepanusiapiarsl ISHCAYJIBIK CaKTay PeCypcTapbiHa JEreH KaKeTTITIKTI
OoJmKayIbIH Ka3ipri MOIETBIAEPiH, 9Cipece MalTMHaMEeH OKBITY KYpaJAapblH Tajaaay sKoHe oJap/blH AiMa-
ThI arJIOMEPAIMSACHIHBIH YKaFAaiibIHa KOJIIaHy MYMKIH/IITIH Oaraay.

Mamepuan scone adicmep. 2010 >xputFbl KaHTapaan 2026 KbUIFBI HaypbI3Fa JIEHIHTT KE3CHJIE
PubMed, Scopus, Web of Science Core Collection sxone WHO IRIS nepexkopmapeiaaa oaeduer i3ney
xyprizuiai. lonyra nonnairin OaranaTeIH CaHABIK OOJDKaMIIBI MOJIETBACP/l KAMTUTBIH TYITHYCKA 3€pT-
Teynep, kyiem momnymap xxone WHO/OECD omicremenik ecenrepi enrizuimi (MAE, RMSE, MAPE,
AUROC, R?) kananblk armmomepauusiiap Hemece ypOanuzanusi neHreii > 50 % aiimakrap OoiibiHIIa
JONIITiH OaFrajalThIH CaHIBIK O0JKaMIbl MOICTIBIEP/Il KAMTHTBIH TYITHYCKA 3€pTTEYIIEp, KYHe moysap
xoue JII¥/IObI/IY omicreMernik ecentepi KapacThIpbUIAbl. AHBIKTaNFaH 1 286 »xa30aHbIH IITIHEH MIOJIyFa
57 0acBUIBIM €HI131I/Il.
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Homuowcenep. CraTtucTuKanbIK Mojenbaep eH ken TaparaH (40,4 %), omaH keiliH OakpliayMeH
KYPri3UIeTiH MaIIMHANBIK OKBITY oaicTepi (34,0 %) sxone rubpuari moaensaep (17,0 %) kenni; 6akpuiaychi3
MAaIIHHAIBIK OKBITY 911icTepi Tek 4 OaceuibiMaa (8,5 %) konaanbuinsl. Tek 3 moaens (6,4 %) Kazakcrannarsl
JIepeKTep HEri3iH/e TeKCEepUIreH KoHe TeK ajjaM pecypcTapbl CaHaThlH KaMTuAbl. Embip Monens 6apibik
TOPT pecypc caHaThIH Oip yaKbITTa KAMTHIMANIbI.

Kopvimwinovinap. Ochl MOMTyAbIH METOAOIOTUSIIBIK HOTHXKENEPl YIITTHIK KOcHapiay Ky>KaTTapblHa
coiikec KEeMIHJe YII pecypc CaHaThblH KAMTHUTBIH >koHe Ooipkay Mmep3iMi 5—10 KbUiibl KypalTbIH
KaJaraqaHOaiThIH MalllMHAMEH OKBITYFa HEeri3/1e/reH O1piKTipiiireH 00mKay MOJEIIH d3ipieyi Heri3aen .

Tyitin co30ep: Oencaynviy cakmay pecypcmapbl, OOIHCAMObBIK MOOelb, MAWUHALLIK OKblMY,
MYeaniMci3 oKblmy, Kaianvlk aziomepayus, scyueni wony, Kazaxeman, meouyunanvix kaopiap.

MOJIEJA N METOABI TPOTHO3UPOBAHUS PECYPCOB 3/IPABOOXPAHEHUSA B 'OPO/I-
CKUX AINIOMEPAIIUAX: TUTEPATYPHBII OB30P

K. b. ArmanoBa'*, 7K. A. Kaamaraesa', K. K. Tory3oaesa’, I. /I. UckakoBaZ?,
C. E. Cyaranrasuesa’
"HAO «Ka3axckuii HallioHaJIbHBIN MenuuHCKuid yHuBepcuteT umeHu C. JI. Acdenausiposay,
Kazaxcran, AaMarel
2PI'TI Ha ITXB «HaruoHanbHbIi HAYYIHBIN LEHTP Pa3BUTHUSI 3PABOOXPAHCHHS
umenu Canunat Kanp6ekoBoii», Kazaxcran, Anmarsl
*Koppecnonoupyrowuii agmop

AHHOTALUSA

Axmyanvrocms. POCT HaceneHus B TOPOACKUX arJIOMEPALMSX CO3MAET KOJIMYECTBEHHO N3MEPUMBII
pa3pbIB MEX]y CIIPOCOM Ha METUIIMHCKYIO TOMOILb U 00€CIIeUeHHOCThIO KaJpOBBIMH, JIEKAPCTBEHHBIMH,
(MHAHCOBBIMU U MaTE€pPHAIBLHO-TEXHUYECKUMH pecypcaMu. AJMaTHHCKAas arjioMepanusi KOHLEHTPUpPYeT
OKOJIO 3,5 MMJUIMOHA >KMTEJEN C MPOTrHO3UPYyEMBIM pocToM 110 4,5 MuuiMoHa denosek K 2030 rony. Ilo
JTaHHBIM MuHuCTepcTBa 31paBooxpaHeHus Pecriyonuku Kaszaxcran, B 2023 roay nedunur Bpaueit cocra-
Bui 4 864 cTaBku, a KOYPPUIIMEHT COBMECTUTENBCTBA JOCTUT 1,4, 4TO OTpakaeT CUCTEMHYIO MIEPETPY3Ky
KaJpoB.

L]env. AHanu3 COBPEMEHHBIX MOJIENIel IPOTHO3UPOBAHUS MOTPEOHOCTH B pecypcax 37paBoOXpaHe-
HUS B TOPOJICKUX aroMepanusax ¢ GoKycoM Ha MHCTPYMEHTaX MAIIMHHOTO OOy4YeHUs, X OLIEHKU MpUMe-
HUMOCTH K YCJIOBHSM AJIMaTUHCKOM arjioMeparyi.

Mamepuan u memoowi.: Tlonck nmuteparypsl ObLT IpoBeeH B 6a3ax gaHHbIX PubMed, Scopus, Web
of Science Core Collection, WHO IRIS 3a nepuon ¢ suBapst 2010 roga o mapt 2026 roga. B 0630p Bkitoua-
JIMCh OpPUTHHAJIbHbIE UCCIIEA0BaHMs, CUCTeMaTnyeckue 0030psl 1 MeTononoruueckue oruérel BO3/O3CP,
coJieprKalllie KOJMYECTBEHHbIE MPOTHOCTUYECKUE Mozenu ¢ oueHkoi touHoctu (MAE, RMSE, MAPE,
AUROC, R?) Ha ypoBHE rOpOICKHX arioMepaluii Wil perioHOB ¢ ypoBHeM ypOanuzamu > 50 %. U3 1
286 naeHTU(UIMPOBAHHBIX 3aMuceil B 0030p BKIIIOUYEHBI 57 MyOIuKalui.

Pezynomamer. Ctaructuueckue Mojenu Obutn Hanbosee pacnpoctpanenst (40,4 %), 3aTeM MeTOAbI
MamuHHOro o0yuyenus ¢ yuuteneMm (34,0 %), rudbpuausie moaenu (17,0 %), MeToAbI MAIIMHHOTO 00yUYEHHS
0e3 yuutens - nuiib B 4 myonukanusx (8,5 %). Toasko 3 monenu (6,4 %) BanuaupoBaHbl Ha TaHHBIX Ka-
3aXCTaHa ¥ OXBAaThIBAIOT UCKIIIOUUTEIBHO KaTETOPHIO KaIpOBBIX pecypcoB. Hu onHa Moziens He 0XBaThIBAET
OJTHOBPEMEHHO BCE YETHIPE KATETOPUU PECYPCOB.

Bvi1600bi. MeTononornueckue 1aHHble 0030pa 000CHOBBIBAIOT Pa3pabOTKy MHTETPHUPOBAHHONW MO-
JIeSTd TIPOTHO3UPOBAHUS Ha OCHOBE MALIMHHOTO 00y4YeHUs 0e3 yuuTens Juis AJIMaTHHCKON arioMepaluu ¢
OXBaTOM HE MEHEE TPEX KaTeropuil pecypcoB U TOPU30HTOM NPOorHo3a 5-10 JeT B COOTBETCTBUU C HAIUO-
HaJIbHBIMU TUIAHOBBIMH JJOKYMEHTaMHU.
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Knrwoueswie cnosa: pecypcvl 30pagooxpaneHnusi, NPOSHOCMUYECKAs MOOelb, MAuwuHHoe 00yyeHue,
obyueHue be3 yuumers, 20poocKas aznomepayus, cucmemamuyeckuii 063op, Kazaxcman, meouyurckue xa-
Opbl.
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Abstract

Introduction. Obesity is an established independent risk factor for hepatocellular carcinoma, the
third leading cause of cancer-related mortality worldwide. In Kazakhstan, where obesity affects over 20 %
of the adult population and liver cancer incidence has risen steadily, this association carries urgent public
health significance. Despite a well-documented epidemiological link, the mechanisms by which obesity
undermines antitumor immunity and reshapes the hepatic microenvironment remain incompletely char-
acterized. This review analyses how innate and adaptive immune populations are remodeled across the
NAFLD-to-HCC continuum under chronic metabolic stress.

Objective. Analysis of current scientific evidence on the role of immune and inflammatory mecha-
nisms in the development of liver cancer in the context of obesity, and systematization of data on how
metabolic disturbances influence antitumor immune responses and the hepatic microenvironment.

Materials and methods. A systematic literature search was conducted across PubMed, Google
Scholar, Scopus, and Web of Science databases, covering international and domestic publications from
2000 to 2026.

Results. Obesity-associated hepatocellular carcinoma develops through a progressive immunometa-
bolic cascade in which visceral adipose tissue assembles an immunosuppressive microenvironment — via
expansion of myeloid-derived suppressor cells, NK cell dysfunction, and CD8* T cell exhaustion — before
malignant transformation occurs. Tregs are depleted in obese adipose tissue yet accumulate in hepatocel-
lular carcinoma; NK cell activation in NASH drives hepatocyte damage rather than tumor protection. Func-
tional polarisation state, not cellular abundance, determines the pathological outcome.

Conclusions. Obesity promotes HCC through chronic adipose inflammation, insulin resistance, and
metabolic reprogramming of the tumor microenvironment, exhausting cytotoxic CD8" T cells and NK cells
while expanding immunosuppressive Tregs and MDSCs. Liver cancer progression is driven not only by vi-
ral or toxic factors but by obesity-induced immune imbalance in which systemic metabolic stress becomes
a key enabler of tumor immune evasion.

Keywords: Obesity, liver cancer, immune response, hepatocellular carcinoma, nonalcoholic fatty
liver disease.

Introduction

The estimates for global levels of over-
weight and obesity (Body Mass Index > 25kg/m?),
also referred to as high Body Mass Index (hereinaf-
ter — BMI) throughout this Atlas, suggest that over
4 billion people may be affected by 2035, compared
with over 2.6 billion in 2020. This reflects an in-
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crease from 38 % of the world’s population in 2020
to over 50 % by 2035 (figures exclude children un-
der 5 years old). The prevalence of obesity (BMI
>30kg/m?) alone is anticipated to rise from 14 %
to 24 % of the population over the same period, af-
fecting nearly 2 billion adults, children, and ado-
lescents by 2035. The rising prevalence of obesity
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is expected to be steepest among children and ado-
lescents, rising from 10 % to 20 % of the world’s
boys during the period 2020 to 2035, and rising
from 8 % to 18 % of the world’s girls [1]. Given
the vast socio-economic diversity across Asia, the
burden and management of liver cancer vary sig-
nificantly between subregions. Among these, Cen-
tral Asia stands out as a region where multiple risk
factors and determinants of liver cancer interact in
complex ways [2]. Across regions, the highest av-
erage all-cause mortality rates from 2014 to 2023
were in East Kazakhstan (7.29 per 100,000), West
Kazakhstan (7.26 per 100,000), and Pavlodar (6.50
per 100,000)regions. The regions with the lowest
mortality rates were Astana (3.40 per 100,000) and
Almaty (3.87 per 100,000). (Mortality-to-incidence
ratios) MIR values were high, averaging 0.85, and
increased from 0.67 to 0.88 over the study period [3].

Materials and methods

A narrative literature review informed by a
systematic literature search was conducted to ex-
amine the role of immune cells in the development
of obesity-associated liver cancer. The literature
search was performed using the PubMed, Google
Scholar, Scopus, and Web of Science databases and
covered publications published between 2000 and
2026.

Peer-reviewed original research articles and
review papers were considered for inclusion. Eli-
gible studies reported on immune and inflammatory
mechanisms involved in obesity-related liver can-
cer, the impact of metabolic disturbances on anti-
tumor immune responses, functional alterations in
immune cell populations-including CD4* and CD8"*
T lymphocytes, natural killer (NK) cells, regula-
tory T cells (Tregs), myeloid-derived suppressor
cells (MDSCs), macrophages, and dendritic cells-
as well as the pathogenesis of nonalcoholic fatty
liver disease (hereinafter — NAFLD), nonalcoholic
steatohepatitis (hereinafter - NASH), and their pro-
gression to hepatocellular carcinoma (hereinafter —
HCC).

The search strategy included the following
keywords and their combinations: «liver cancer»,
«obesity», «hepatocellular carcinomay, «nonalco-
holic fatty liver disease», «immune cellsy, «hepa-
titis B virusy», and «hepatitis C virus». Conference
abstracts without full-text availability, non-peer-re-
viewed publications, and studies not relevant to the
objectives of this review were excluded.

A total of more than 350 publications were
initially identified across all databases. After re-
moving duplicate records and screening titles and
abstracts for relevance, 92 articles underwent full-
text assessment. Ultimately, 68 publications that
met the eligibility criteria and most comprehen-
sively reflected the current evidence on obesity-
related liver cancer and immune mechanisms were
included in the final qualitative synthesis.

Results

Obesity arises from a chronic imbalance be-
tween energy intake and expenditure, yet framing
it purely as a behavioral failure obscures the struc-
tural determinants — limited access to nutritious
food, inadequate physical activity infrastructure,
and weak regulatory environments — that system-
atically predispose populations to excess adiposity
[4]. The global epidemiological shift is analytically
telling: obesity, once considered a disease of af-
fluence, is now rising fastest in low- and middle-
income countries, where it paradoxically coexists
with undernutrition — a dual burden that challenges
both causal narratives and intervention frameworks
simultaneously.

Kazakhstan-specific data illustrate this
complexity in a national context. While over 20 %
of the adult population is affected, the officially reg-
istered pediatric caseload appears disproportionate-
ly low relative to the reported tenfold increase in
childhood prevalence over four decades [5], sug-
gesting systematic underdiagnosis rather than gen-
uine epidemiological containment. The strong pa-
rental transmission signal — up to tenfold increased
risk when both parents are obese [6] — remains
mechanistically ambiguous: cross-sectional study
designs cannot disentangle genetic predisposition
from shared dietary environments, and longitudinal
evidence capable of separating these pathways is
absent from the Kazakhstani literature.

At the pathophysiological level, obesity’s
heterogeneity is underappreciated in population-lev-
el analyses. Monogenic, polygenic, and syndromic
forms differ fundamentally in their environmental
modifiability [7; 8], yet surveillance data and inter-
vention studies rarely stratify by obesity subtype.
The insulin resistance pathway — through which pro-
inflammatory cytokines promote chronic low-grade
inflammation in adipose tissue and create conditions
permissive for tumor initiation [9; 10] — represents
the most evidentially developed mechanistic link
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to cancer risk, though the relative contributions of
hyperinsulinemia, dyslipidaemia, and gut microbi-
ota-mediated energy dysregulation [11] to down-
stream malignancy risk have not been systematically
ranked, leaving the causal architecture insufficiently
resolved for precision prevention.

Liver cancer

Obesity is increasingly recognized as an in-
dependent driver of hepatocellular carcinoma, op-
erating through multiple intersecting mechanisms
— impaired antitumor immunity, altered tissue bio-
mechanics, and metabolic dysregulation involving
hyperinsulinemia, pro-inflammatory cytokines, and
adipokines — with visceral fat accumulation appear-
ing particularly implicated in disease progression
[12; 13]. This mechanistic complexity sits in pro-
ductive tension with epidemiological data: while
traditional risk factors such as HBV, HCV, alcohol
use, and cirrhosis account for the vast majority of
cases (notably, cirrhosis underlies nearly 90 % of
HCC diagnoses), the rising obesity epidemic intro-
duces a partially independent causal pathway that
existing surveillance frameworks may inadequately
capture [14; 15].

Global incidence trends reveal an important
asymmetry: liver cancer mortality has reversed in
men. However, it continues to rise in women, a di-
vergence that remains insufficiently explained and
points to gaps in understanding sex-specific meta-
bolic and hormonal mediators of obesity-related
hepatocarcinogenesis [16]. Kazakhstan-specific
data reinforce rather than resolve this complexity —
a decade-long upward trend in incidence and mor-
tality, heavy concentration in the 60-74 age group,
and frequent comorbidities including diabetes and
hypertension suggest a converging metabolic-in-
fectious risk profile, yet the causal weight of obe-
sity relative to viral hepatitis in this population has
not been systematically disentangled [17; 18].

A further unresolved question concerns tu-
mor heterogeneity: emerging evidence of monoclo-
nal origin in combined HCC—cholangiocarcinoma
suggests that microenvironmental factors — poten-
tially including obesity-driven inflammation — may
shape subtype divergence, with direct implications
for treatment response that remain poorly charac-
terized [19].

Association between obesity and liver cancer

The pathway from obesity to hepatocellu-
lar carcinoma is increasingly understood as a con-
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tinuum mediated by metabolic dysfunction rather
than a single causal mechanism. Nonalcoholic fatty
liver disease (hereinafter — NAFLD) — defined by
hepatic triglyceride accumulation exceeding 5 % in
the absence of alcohol or viral etiology — serves
as the critical inflection point: while the majority of
NAFLD cases remain stable, progression to nonal-
coholic steatohepatitis (NASH) occurs in approxi-
mately one-fifth of patients, introducing necroin-
flammation and fibrosis that may ultimately culmi-
nate in cirrhosis and HCC [20; 21]. What remains
analytically underexplored is why only a subset of
obese individuals with NAFLD undergo this transi-
tion — a gap that points to the insufficiency of BMI-
based risk stratification alone.

Several converging mechanisms have been
proposed, yet their relative contributions remain
contested. TNF-a, elevated in obesity, implicates
inflammatory signaling across multiple carcino-
genic stages [22], while hyperinsulinemia and IGF-
1 pathway activation introduce a distinct mitogenic
dimension [23]. Notably, cholesterol emerges as an
underappreciated lipotoxic driver: experimental ev-
idence demonstrates that dietary cholesterol — rath-
er than fat intake alone — is sufficient to sequentially
induce steatosis, steatohepatitis, fibrosis, and HCC
in animal models [24], a finding that challenges the
conventional focus on caloric excess and warrants
greater translational attention. The diabetes—can-
cer relationship adds further complexity: evidence
suggests that cancer risk elevation is concentrated
within the first three months following a diabetes
diagnosis rather than accumulating progressively
[25] — a counterintuitive temporal pattern that ques-
tions whether diabetes itself is causal or whether
shared upstream metabolic dysregulation drives
both conditions simultaneously.

A largely neglected dimension of this cas-
cade is the role of sarcopenia: cirrhosis-associated
muscle wasting may compound HCC prognosis
independently of tumor characteristics [26], yet it
is rarely integrated into obesity-liver cancer risk
models — representing a meaningful gap in both re-
search design and clinical risk assessment.

Immune cells

The liver occupies a uniquely paradoxi-
cal immunological position: its tightly regulated
tolerogenic environment — maintained through the
dynamic balance between immunosuppressive cells
(Tregs, MDSCs) and effector populations (CD8+ T
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cells, NK cells) — is essential for homeostasis, yet
this same tolerance-promoting architecture creates
conditions that tumors can exploit [27]. In HCC and
cholangiocarcinoma, the tumor immune microenvi-
ronment (hereinafter — TIME) reflects this duality:
the cellular machinery designed to prevent autoim-
mune damage to the liver becomes repurposed to
facilitate immune escape, directly limiting the ef-
ficacy of immunotherapy and worsening survival
outcomes [28].

What remains analytically underresolved
is the precise sequence by which chronic inflam-
matory insults — whether viral, lipotoxic, or iron-
mediated — erode immunosurveillance capacity
and cross the threshold into tolerogenesis, thereby
permitting tumor establishment [29]. These trig-
gers are mechanistically distinct yet produce con-
vergent outcomes, raising an important unresolved
question: whether the immunosuppressive TIME in
obesity-related HCC is qualitatively different from
that driven by viral hepatitis, or whether both ulti-
mately converge on the same tolerogenic endpoint
through different upstream pathways. This dis-
tinction carries direct therapeutic implications, as
immunotherapy response rates vary substantially
across HCC aetiologies — a heterogeneity that cur-
rent trial designs insufficiently account for and that
represents one of the most consequential gaps in
translational liver cancer research.

T cells

T lymphocytes occupy a central yet mecha-
nistically ambiguous role in the obesity—liver can-
cer axis. In visceral adipose tissue (hereinafter —
VAT), T cells are recruited early in response to a
high-fat diet — notably before macrophage infiltra-
tion — suggesting they act as initiators rather than
mere amplifiers of metabolic inflammation [30].
This temporal primacy is analytically significant:
it repositions T cells from secondary responders to
upstream orchestrators of the chronic inflammatory
milieu that ultimately drives hepatic pathology.

However, the T-cell response in this context
is not uniformly pathological. The core issue is a
shift in subset equilibrium: the expansion of pro-
inflammatory CD4" and CD8" populations, along-
side the depletion of regulatory T cells (Tregs),
tips the balance toward sustained inflammation in
VAT [31]. In the liver, CD8* T cells drive NASH
progression through macrophage recruitment and
hepatic stellate cell activation [32] — yet the same

T-cell populations are essential for antitumor im-
munosurveillance. This creates a fundamental para-
dox: the chronic activation that promotes fibrosis
may simultaneously exhaust the cytotoxic T-cell
compartment, impairing the immune response pre-
cisely when tumor control becomes critical.

A further unresolved tension concerns di-
rectionality. Evidence indicates that T cells promote
fibrosis progression, while advancing cirrhosis, in
turn, impairs T-cell function [33] — a bidirectional
feedback loop whose net effect on HCC susceptibil-
ity has not been formally modeled. Whether inter-
ventions targeting T-cell subset rebalancing in early
metabolic disease could interrupt this cascade be-
fore irreversible fibrotic remodeling occurs remains
an open and therapeutically consequential question.

CD4"

CD4" T cells present one of the more ana-
lytically complex pictures in obesity-related hepa-
tocarcinogenesis, precisely because their functional
role shifts — sometimes reverses — depending on
disease stage and tissue compartment. Under ho-
meostatic conditions, Th1l-polarised CD4* cells co-
ordinate antitumor immunity by driving cytotoxic
T lymphocyte expansion and sustaining pro-inflam-
matory cytokine signaling within the tumor micro-
environment [34]. Yet this protective capacity is
systematically undermined by obesity: high-fat diet
conditions reduce circulating CD4* populations,
accelerate tumor growth, and drive exhaustion of
residual cells [35] — establishing a metabolic immu-
nosuppression that precedes, and likely facilitates,
malignant progression.

The NASH context introduces a further
paradox. CD4" T cell recruitment to the liver ac-
tively promotes hepatic inflammation and fibrosis,
and their depletion ameliorates NASH pathology in
experimental models [36]. This stands in direct ten-
sion with evidence that CD4"-mediated senescence
surveillance of premalignant hepatocytes is a criti-
cal tumor-suppressive mechanism [37]: the same
population that drives fibrotic injury also clears
early malignant cells. This dual role has not been
reconciled in the literature and represents a funda-
mental gap: targeting CD4" cells therapeutically
risks dismantling a key antitumor checkpoint while
relieving the inflammatory burden.

Human-tissue data further sharpen this
complexity: within established HCC tumors, CD4*
cells paradoxically display high activation along-
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side pronounced exhaustion, while their recruitment
to the tumor core — relative to peritumoral tissue — is
impaired [38]. This spatial and functional dissocia-
tion suggests that the relevant question is not sim-
ply whether CD4" cells are present, but whether the
tumor microenvironment selectively excludes func-
tional effectors while permitting dysfunctional ones
— a distinction with direct implications for immuno-
therapy design that remains insufficiently explored.

Regulatory T cells (Tregs)

Regulatory T cells (Tregs) exemplify the
interpretive difficulty that pervades obesity-related
liver immunology: their functional consequences
vary fundamentally depending on tissue compart-
ment, disease stage, and the specific inflammatory
context in which they operate. In visceral adipose
tissue, Treg depletion under high-fat diet condi-
tions shifts the immune balance toward pro-inflam-
matory effector dominance [39], positioning Tregs
as guardians of metabolic homeostasis. Yet in the
established HCC microenvironment, Treg accumu-
lation suppresses antitumor effector responses and
facilitates immune escape [40] — making the same
population a driver of tumor progression. This con-
text-dependency is not merely a biological nuance;
it represents a fundamental obstacle to therapeutic
targeting, as interventions that restore Treg activity
in metabolic disease may simultaneously accelerate
tumor immune evasion.

The literature further reveals unresolved
contradictions within specific disease stages. In
adult NAFLD, hepatic FOXP3* Tregs are de-
creased while Th17 cells expand [41] — a pro-in-
flammatory configuration consistent with fibrotic
progression. Yet in NASH mouse models on high-
fat/high-carbohydrate diets, intrahepatic Tregs are
paradoxically elevated [42]. Whether this discrep-
ancy reflects genuine species differences, dietary
composition effects, or methodological inconsis-
tency across studies has not been systematically
addressed. Compounding this, the observation that
pediatric NAFLD shows a higher Treg proportion
than adults [43] introduces a developmental dimen-
sion that existing mechanistic frameworks do not
adequately incorporate.

Collectively, the Treg/effector ratio — span-
ning Th17, CD8*, and Thl populations — emerges
as a dynamic and spatially heterogeneous variable
whose net immunological effect cannot be inferred
from any single tissue measurement, underscoring
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the need for longitudinal, multi-compartment studies
that current research designs have yet to deliver [44].

Natural killer

Natural killer cells present a particularly in-
structive case of functional duality in obesity-relat-
ed liver pathology: they are simultaneously deplet-
ed and dysfunctional in ways that undermine tumor
surveillance, yet in certain contexts their activation
actively drives hepatic damage rather than prevent-
ing it. In obesity, NK cells show reduced expres-
sion of activating receptors, impaired cytotoxicity
toward malignant cells, and accelerated exhaustion
upon target contact [45-47] — a convergent pattern
of immunological attrition that creates permissive
conditions for tumor establishment. -This is rein-
forced in NAFLD, where high-grade steatosis as-
sociates specifically with depletion of the CD56dim
NK subset and downregulation of NKG2D [48§],
mirroring the receptor-level impairments observed
in diet-induced obesity models and suggesting a
mechanistically coherent pathway from metabolic
dysfunction to compromised innate surveillance.

However, the NASH context introduces a
critical contradiction: activated hepatic NK cells
in NASH promote hepatocyte damage via JAK/
STAT signaling and drive disease progression [49]
— meaning that residual NK activity in the inflamed
liver is not merely ineffective against tumors but
may actively accelerate the fibrotic milieu that en-
ables HCC development. This inverts the straight-
forward depletion narrative and raises an unre-
solved question: whether NK cell dysfunction in
obesity-related liver disease represents a failure of
quantity, quality, or inappropriate anatomical acti-
vation — distinctions with fundamentally different
therapeutic implications.

Clinical data from HCC patients further
sharpen this: reduced peripheral NK cell frequency,
particularly within the CD56dim subset, correlates
with disease stage and worse post-resection sur-
vival [50; 51]. Yet whether NK cell depletion is a
cause or consequence of tumor progression — and
whether restoration of NK function at advanced
disease stages would be therapeutically meaning-
ful — remains unestablished, representing one of the
more consequential mechanistic gaps in obesity-
associated HCC immunology.

Macrophages

Macrophages represent perhaps the most
functionally plastic component of the obesity-liver
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cancer axis, and it is precisely this plasticity — rath-
er than simple activation or depletion — that makes
them both central to disease progression and dif-
ficult to target therapeutically. In lean adipose tis-
sue, resident macrophages maintain homeostasis
through efferocytosis and lipid buffering [52]. In
the steatotic liver, lipotoxic loading of Kupffer cells
shifts this phenotype toward pro-inflammatory po-
larisation [53], and within the established HCC
microenvironment, tumor-imposed acidity drives
macrophages further toward immunosuppressive
configurations that actively facilitate immune es-
cape [54]. This sequential reprogramming across
disease stages suggests that macrophage phenotype
is less a fixed cellular property than a readout of
the local microenvironment — a distinction with im-
portant implications for interpreting cross-sectional
studies that capture only a single disease snapshot.

A critical contradiction emerges from viral
hepatitis data: during early HBV/HCV infection,
pro-inflammatory macrophages restrict viral rep-
lication, but chronic infection progressively sup-
presses this capacity and substitutes an immuno-
regulatory phenotype [55]. The mechanism driving
this transition is incompletely characterized, and
whether obesity-driven metabolic reprogramming
accelerates or independently recapitulates this shift
remains unexamined. The IL-23 pathway activated
by HBV-infected hepatocytes [56] represents one
candidate mechanism, but its interaction with obe-
sity-related metabolic signals has not been investi-
gated.

Perhaps the most analytically striking find-
ing concerns the dissociation between macrophage
infiltration and tumor outcome: D6-deficient mice
show increased hepatic macrophage accumulation
without accelerated HCC progression [57] — di-
rectly challenging the assumption that macrophage
quantity predicts tumor-promoting activity. This
underscores that macrophage polarisation state,
rather than abundance, is the functionally relevant
variable, and that current research frameworks that
rely on infiltration metrics may systematically mis-
characterize the macrophage contribution to hepa-
tocarcinogenesis.

Dendritic cells

Dendritic cells occupy a strategically piv-
otal position in tumor immunology as the primary
bridge between innate sensing and adaptive ef-
fector responses — yet in both obesity and HCC,

this bridging function is systematically compro-
mised through distinct but potentially interacting
mechanisms. In adipose tissue, obesity paradoxi-
cally activates DCs: BMI positively correlates with
DC accumulation in subcutaneous adipose tissue,
and obesity upregulates costimulatory molecules
(MHC, CD40, CD80, CD86) on adipose tissue
DCs [58;59]. This activation, however, occurs in a
chronic low-grade inflammatory context [60] that is
functionally distinct from the acute, tumor-directed
activation required for effective immunosurveil-
lance — raising the unresolved question of whether
obesity-conditioned DCs are genuinely immuno-
stimulatory or merely chronically stimulated in
ways that ultimately exhaust or misdirect adaptive
responses.

In established HCC, the picture inverts: cir-
culating pDC and c¢DC frequencies are reduced rel-
ative to healthy controls [61], and the tumor micro-
environment systematically impairs DC maturation
and antigen presentation [62]. A critical contradic-
tion emerges here: intratumoral pDC accumulation,
rather than indicating effective immune activation,
is associated with increased Treg infiltration and a
poorer prognosis [63]. This dissociation between
DC presence and functional competence mirrors
findings in macrophage biology and suggests a
broader pattern: immune cell recruitment to the tu-
mor site does not reliably indicate antitumor activ-
ity and may instead reflect tolerogenic reprogram-
ming.

The mechanistic link between obesity-
induced DC activation and the dysfunctional DC
phenotype observed in hepatocellular carcinoma
has not been directly investigated. Whether chronic
metabolic processing of DC in adipose tissue pro-
motes their tolerogenic, rather than immunostimu-
latory, behavior in the tumor context represents a
significant and therapeutically relevant gap in cur-
rent research.

Mpyeloid-derived suppressor cells

Myeloid-derived suppressor cells represent
one of the most mechanistically direct links between
obesity-induced immune dysregulation and hepato-
carcinogenesis. Unlike other immune populations
whose roles shift contextually, MDSCs maintain
a consistently immunosuppressive function across
disease stages - expanding in adipose tissue, ac-
cumulating in the cirrhotic liver, and escalating
further in established HCC [64]. This stage-wise
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amplification is analytically significant: it suggests
that MDSC expansion is not merely a consequence
of tumor establishment but an accumulating liabil-
ity initiated by metabolic dysfunction, with obesity
providing the earliest stimulus for expansion even
in tumor-free mice [65].

The NASH context reinforces this inter-
pretation: MDSC accumulation tracks with lipid
accumulation and hepatic inflammation [66], posi-
tioning these cells at the intersection of metabolic
and immune pathology — and implying that the im-
munosuppressive microenvironment enabling HCC
may be partially assembled before malignant trans-
formation occurs. This has an important and under-
explored implication: current immunotherapy trial
designs that enroll patients at the HCC stage may
intervene too late, after MDSC-mediated suppres-
sion is already deeply entrenched.

Mechanistic evidence further reveals that
MDSCs do not merely suppress immunity passive-
ly but actively remodel the tumor stroma: MDSC-
driven activation of tumor-associated fibroblasts
via IL-6/FGF1 signalling promotes HCC progres-
sion and, critically, contributes to sorafenib resis-
tance [67]. This finding introduces MDSCs as a re-
sistance mechanism rather than simply an immune
checkpoint. Whether MDSC targeting could restore
sorafenib sensitivity, and whether obesity-expand-
ed MDSC populations are phenotypically or func-
tionally distinct from those arising in viral hepatitis
contexts [68], remain open questions that current
research has not adequately addressed.

Table 1 summarizes the principal immune
cell populations involved in obesity-associated he-
patocellular carcinoma and highlights their func-
tional changes during the progression from obesity
and NAFLD/NASH to HCC. Chronic metabolic in-
flammation profoundly alters both innate and adap-
tive immune responses. T cells, particularly CD4*
and CD8" subsets, initiate and sustain inflammatory
responses that contribute to hepatic fibrosis while
gradually losing their antitumor activity. Regula-
tory T cells (Tregs) accumulate within the tumor
microenvironment, suppressing cytotoxic immune
responses and facilitating immune evasion. Natural
killer (NK) cells exhibit impaired cytotoxicity and
reduced expression of activating receptors, result-
ing in diminished tumor surveillance despite persis-
tent inflammatory activity. Macrophages undergo
metabolic reprogramming and polarization toward
tumor-promoting phenotypes, whereas dendritic
cells display impaired antigen presentation and
reduced T-cell activation. Expansion of myeloid-
derived suppressor cells (hereinafter - MDSCs)
further reinforces the immunosuppressive micro-
environment by inhibiting effector lymphocyte
function and contributing to tumor progression and
therapeutic resistance. Collectively, these findings
demonstrate that obesity-associated HCC develops
through coordinated dysregulation of multiple im-
mune cell populations rather than dysfunction of a
single immune compartment, emphasizing the im-
portance of immunometabolic mechanisms in he-
patocarcinogenesis.

Table 1. Functional alterations of immune cell populations in obesity-associated hepatocellular carcinoma

Immune cell Changes in obesity / Role in HCC Key references
population NAFLD / NASH

T cells Early recruitment into vis-  |Promote chronic in- | Wang & Wu, 2018 [30]; Wang
ceral adipose tissue and shift |flammation, fibrosis, |etal., 2021 [31]; Breuer et al.,
toward pro-inflammatory and impaired antitu- 2020 [32]; Lurje et al., 2020
subsets. mor surveillance. [33]

CD4" T cells Functional plasticity in May support premalig- | Montauti et al., 2024 [34]; Sutti
NAFLD/NASH; involved in |nant-cell surveillance |& Albano, 2020 [36]; Miao et
inflammation and antitumor |but also contribute to |al., 2024 [37]; Chaoul et al.,
immunity. fibrosis and chronic 2020 [38]

inflammation.

Regulatory T Reduced or functionally Suppress cytotoxic Mendoza-Pérez et al., 2022

cells (Tregs) altered in metabolic inflam- |antitumor responses [39]; Dituri et al., 2021 [40];
mation; enriched in HCC and promote immune |Cairoli et al., 2021 [41]; Dy-
microenvironment. escape. wicki et al., 2022 [42]; Zhang

etal., 2022 [44]
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reprogramming and inflam-
matory polarization.

Natural killer NAFLD/NASH is associ- Impaired NK surveil- |Viel et al., 2017 [47]; Diedrich
(NK) cells ated with impaired NK-cell |lance may facilitate et al., 2020 [48]; Wang et al.,
phenotype, reduced NKG2D |HCC progression; acti-|2022 [49]; Polidoro et al., 2020
expression, and inflamma-  |vated NK cells can ag- [[50]; Wu et al., 2020 [51]
tory activation. gravate NASH injury.
Macrophages / | Obesity and steatosis pro- | Tumor-associated Boutens & Stienstra, 2016 [52];
Kupffer cells mote macrophage metabolic |macrophages contrib- |Daemen & Schilling, 2020

ute to HCC progres-
sion, prognosis, and
therapy resistance.

[53]; Krenkel & Tacke, 2017
[55]; Zang et al., 2018 [56]; Ar-
vanitakis et al., 2022 [57]

Dendritic cells
(DCs)

Obesity alters adipose-tissue
immune-cell states; HCC
impairs DC function and an-
tigen presentation.

Dysfunctional DCs
reduce effective T-cell
activation and support
tumor immune toler-
ance.

Hildreth et al., 2021 [58]; Mar-
tin-Sierra et al., 2019 [61]; Li et
al., 2024 [62]; Zhou et al., 2019
[63]

Myeloid-derived
suppressor cells
(MDSCs)

Expand in obesity-related
inflammation, cirrhosis, liver
disease, and HCC.

Suppress antitumor
immunity and contrib-
ute to HCC progres-
sion and sorafenib
resistance.

Elwan et al., 2018 [64]; Turbitt
etal., 2019 [65]; Sun et al.,
2023 [66]; Deng et al., 2022
[67]; Lietal., 2020 [68]

Note. This table summarizes the principal immune cell populations implicated in obesity-associated
hepatocellular carcinoma and their functional alterations during the progression from obesity to NAFLD,

NASH, and HCC. The information is synthesized from the studies included in this narrative review.
Abbreviations: NAFLD — nonalcoholic fatty liver disease; NASH — nonalcoholic steatohepatitis;
HCC — hepatocellular carcinoma; NK — natural killer, Tregs — regulatory T cells; DCs — dendritic cells,

MDSCs — myeloid-derived suppressor cells.

Discussion

The evidence reviewed across this work con-
verges on a central argument: obesity-associated he-
patocellular carcinoma is not adequately characterized
as a downstream complication of excess adiposity, but
rather as the endpoint of a progressive immunometa-
bolic cascade in which chronic metabolic dysfunction
and immune system remodeling are deeply inter-
twined and mutually reinforcing. Understanding this
cascade-and identifying where it can be interrupted-
represents the core translational challenge.

The initiating role of visceral adipose tis-
sue deserves particular analytical emphasis. VAT
is not merely a passive energy reservoir but an ac-
tive immunological organ: it recruits T cells before
macrophages under high-fat diet conditions, de-
pletes Tregs with advancing obesity, and activates
dendritic cells in ways that appear to precondition
systemic immune responses toward chronic low-
grade inflammation rather than targeted tumor sur-
veillance [30; 39; 60]. This early immunological
reprogramming in adipose tissue is rarely incorpo-
rated into liver cancer risk models, which typically

focus on hepatic pathology alone — a structural gap
that likely contributes to the failure of BMI-based
screening to identify high-risk individuals before
irreversible hepatic remodeling has occurred.

The NAFLD-to-HCC transition emerges
from this review as the critical and most under-
characterised window for intervention. Several
immunological perturbations identified in NASH —
MDSC expansion tracking with lipid accumulation
[66], NK cell receptor downregulation correlating
with steatosis severity [48], and CD8* T cell-driven
stellate cell activation [32] — indicate that the im-
munosuppressive architecture of established HCC
is being assembled at premalignant stages. This has
a direct and underappreciated clinical implication:
immunotherapy trials enrolling patients at the HCC
stage may be intervening after the immune micro-
environment has already been comprehensively
restructured, which may partly explain the modest
and heterogeneous response rates observed across
checkpoint inhibitor studies in this population.

Several important contradictions identified
across the reviewed literature warrant explicit ac-
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knowledgment rather than being resolved by omis-
sion. Tregs exemplify the core interpretive diffi-
culty: their depletion in obese VAT promotes meta-
bolic inflammation, yet their accumulation in HCC
facilitates immune escape [39; 40] — and their role
in NASH is contested between human and murine
data [41;42]. Similarly, NK cell residual activation
in NASH drives hepatocyte damage via JAK/STAT
signaling [49] rather than providing tumor protec-
tion, inverting the straightforward assumption that
NK cell activity is uniformly beneficial. CD4* T
cells present an analogous paradox: they perform
essential senescence surveillance of premalignant
hepatocytes [37] while simultaneously driving fi-
brotic progression in NASH [36]. These contradic-
tions are not merely biological curiosities — they
represent fundamental obstacles to therapeutic tar-
geting, as interventions designed to restore immune
activity in one compartment risk accelerating pa-
thology in another.

The macrophage and MDSC data collec-
tively suggest that polarisation state and functional
context —rather than cellular abundance — determine
pathological outcome. The dissociation between
macrophage infiltration and HCC progression in
D6-deficient mice [57] and the demonstration that
MDSCs promote sorafenib resistance through IL-6/
FGFI1 stromal remodeling [67] both argue against
infiltration metrics as reliable surrogate endpoints
and point toward functional phenotyping as the
necessary methodological standard for future stud-
ies. This reorientation has practical significance
specifically for the Kazakhstani context. Given the
co-prevalence of HBV/HCYV infection and obesity-
related metabolic disease in the regional population,
the assumption that immune dysregulation follows
a uniform pattern regardless of etiology is unlikely
to hold, and aetiologically stratified immune profil-
ing represents a research priority that current na-
tional data cannot address.

Taken together, these findings argue for a
reconceptualization of obesity-associated HCC
prevention: from a focus on BMI reduction as the
primary endpoint toward earlier immunometabolic
risk stratification, incorporating visceral adiposity
measures, insulin resistance indices, and immune
biomarker panels at the NAFLD stage. Whether
such stratification can meaningfully predict HCC
risk and guide early intervention — metabolic, im-
munological, or combined — in high-burden re-
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gional populations remains the central unanswered
question that the existing evidence base, despite its
breadth, has not yet resolved.

Conclusions

The convergence of rising obesity preva-
lence and persistently unfavorable hepatocellular
carcinoma outcomes — particularly in regions of
Kazakhstan with elevated mortality-to-incidence
ratios — points to an urgent need to move beyond
descriptive epidemiology toward mechanistically
informed prevention. The evidence reviewed here
establishes that obesity-driven HCC does not repre-
sent a single pathological pathway. However, rather,
a cascade of compounding immunometabolic fail-
ures: insulin resistance and lipotoxicity restructure
the hepatic microenvironment, while the sequential
depletion of CD8* T cells and NK cells, the expan-
sion of Tregs and MDSCs, and the polarisation of
macrophages and dendritic cells toward tolerogenic
phenotypes collectively dismantle antitumor sur-
veillance before malignant transformation is clini-
cally detectable. Critically, several of these immune
perturbations — MDSC expansion, NK cell exhaus-
tion, Treg accumulation — are already measurable at
the NAFLD and NASH stages, suggesting that the
immunosuppressive architecture enabling HCC is
assembled well before diagnosis.

This has concrete practical implications.
First, BMI-based screening is insufficient: visceral
adiposity, insulin resistance indices, and immune
biomarker panels should be evaluated as comple-
mentary stratification tools, particularly in the high-
risk 40—49 age group identified in Kazakhstani sur-
veillance data. Second, the documented resistance
of obesity-associated HCC to sorafenib — partly
mediated by MDSC-driven stromal remodeling —
argues for combination strategies targeting both
metabolic and immune axes rather than sequential
monotherapy. Third, the near-absence of longitudi-
nal, multi-compartment immunological studies in
the Kazakhstani population represents a structural
gap: national cohort data linking metabolic trajec-
tories to immune phenotyping and liver cancer out-
comes would substantially strengthen the evidence
base for locally adapted prevention protocols.

From a research perspective, three direc-
tions warrant prioritisation: longitudinal studies
tracking immune subset dynamics from early obe-
sity through NAFLD progression to HCC in the
regional population; mechanistic investigation of
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whether obesity-conditioned MDSCs and dendritic
cells are phenotypically distinct from those arising
in viral hepatitis contexts, given the co-prevalence
of HBV/HCV in Kazakhstan; and clinical trials
evaluating whether early metabolic intervention —
dietary, pharmacological, or surgical — can reverse
measurable immune dysregulation and reduce HCC
incidence, rather than simply modifying BMI as a
surrogate endpoint.
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CEMI3JIIKKE BAMJIAHBICTBI BAYBIP KATEPII ICITTHAETI'T UMMYHIBIK
KACYHIAJIAPIBIH POJIT

B. B. Caésip * ', A. Hypmar ', E. Ocranuyk ', K. O. lllapunos !
"'M. A. AUTXO)KHUH aThIHIAFbl MOJICKYJISIPIIBIK OHUOJIOTHUS KOHE OMOXUMHESI HHCTUTYTHI,
Kazakcran, AnMarsl
2 «On-Papabdbu arbigarel Kazak yiarTeik yausepeutetin KEAK, Kazakcran, Aamars
*Koppecnonoenm aemop

AHjaarna

Kipicne. CeMi3aiik renaTouesuTiospibl KAPIUHOMAHBIH TAyeIIC13 Kayil (haKTopbl peTIH/IE TaHbLIFaH,
OJ1 TYHHEXKY31 OOMBIHIIIA KAaTepili iICIKTeH OOJIaThIH ©JIIMHIH YIIIHIII KeTeKil ce0e0l OobIn TaObLIaIbI.
Kazakcranga epecek xanbIKThiH 20 %-1aH acTambl CEMI3JIKIIEH aybIpaJbl jKoHE Oayblp KaTepil ICITiHIH
Tapaaybl TYPaKThl ©Cy YPICIH KopceTeai, Oy aranraH OalaHbICKa JKee JEHCAYIBIK CaKTay MaHBI3bIH
oepeni. CeMi3MiK MEH TrenaToIeIUTIONSPIIB KapIIMHOMA apaChIHIAFbl TTHIEMHOIOTHSIIBIK OalIaHbIC KAKCHI
JIOJIETIICHIeHIHE KapaMacTaH, CEMI3/11KTIH 1CIKKE KapChl UMMYHUTETT1 Oy3y *oHe OaybIpAblH MUKPOOPTACHIH
KaJIBINTACTBIPY MEXaHU3MJepl TONBIK 3epTrenMereH. Ochl HIONY CO3bLIMaNIbl METa0OJUKAJBIK CTPECC
JKarJalblHa aJKOTroJIbCi3 Maiibl Oayblp aypybllaH renaroleUTIoNsApIibl KapliMHOMara JIeHIHT1 yaepicTe
Tya OITKEH >KOHE alalTUBTI UMMYH/BIK Yacyllalap/blH Kalail e3repeTiHiH Taagaibl.

Maxcamur: CeMi3aik karaiibiHaa 0aybIp KaTepii iCIriHiH JaMybIHAaFbl HIMMYH/IBIK jKOHE KaObIHY
MEXaHU3M/IEPIHIH PpeJiHe KaThICThl Ka3ipri FBUIBIMH JEpPEKTepHl Tajjaay, COHJai-aK MeTaOOMKAIBIK
OY3bUIBICTApbIH ICIKKE KapChl MMMYHIABIK Jayarka >KoHe OaybIpJblH MHUKPOOPTAaChbIHA 3Cepl Typasibl
MOJIIMETTEP/Il JKYHeney.

Mamepuanoap men 20icmep: Kyiteni onebuerti 13neyi PubMed, Google Scholar, Scopus xone
Web of Science xambikapanblk aepextep Kopiapeiaaa 2000 xeuiman 2026 >xputFa JDEHIHTT Ke3eHIeTi
XaJTBIKAPAJTBIK ’KOHE OTaHIBIK OaChUTBIMAAPIBI KAMTH OTBIPBITT KYPTi3UIIl.

Homuowcenep men mangvinay: Cemi3aikneH OalIaHBICThl TeNaTOLEUTIONAPIBI  KapLUUHOMA
BHCLIEpaJIbJIbl Mall yJINachkl Karepii e3repic maiiia OonraHFa AeiH MMMYHOCYIPECCUBTI MUKPOOPTAHBI
KaJIBINTACTBIPAThIH MPOTPECCUBTI MMMYHOMETAOONIMKANIBIK KackaJ apKbUIbl JaMUIbl - MHUEIOUATAH
ajbpIHFaH cynpeccopiblk kacymanap (MDSC) keneroi, NK-kacymanapapia quchyHKIuscol xone CD8*
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T-xacymanapabia capkbutysl apKbuibl. Perteymni T-xacymanap (Treg) cemis Maii yiinacsinaa azaspsl, 0ipak
renaToLeIUTIOIAPIIbI KapLUUHOMA 1A KUHAIA Ibl; aJIKOT0JIbCi3 cTearorenaTut ke3inaeri NK-kacymanapasig
OeJICeHIUIIr ICIKTeH KOpFay[blH OpHbIHA I'€NaTOLUTTEepre 3akbIM Kenrtipedi. [1aTonorussiblk HOTHXKEH1
KacylanapblH CaHbl eMeC, oJapAblH (PyHKIIMOHAIABIK NOISPU3aUs KYH1 aHBIKTANIbI.

Kopvimbinowr: Cemiziik Maii yInachlHbIH CO3bIIMAIIbI KAOBIHYbI, HHCYIMHPE3UCTEHTTLIIK KQHE ICIK
MHUKPOOPTACHIHBIH METa0OIMKaIBIK KalTa OarnapiamaiaHybl apKbLIbl IelaTOLEIUTIONSAPIIbl KapluHOMA
JaMyblH keaenzaereni, unurorokcukanblk CD8* T-xkacymamapel MeH NK-kacymanapblH —CapKslil,
umMmyHocynpeccunTi Treg sxkone MDSC-HbIH KeHeto1He bIKIal eTe/i. baybip KaTepi iCiriHiH IPOrpeccHusichl
TEK BUPYCTBIK HEMECE YBITThI (DaKTOpJIapMEH FaHa eMEC, COHBIMEH KaTap CEeMi3/1iK TybIH/1aTaThIH UMMYH/IBIK
TEHTepIMCI3/IIKIIeH /1e OallIaHBICThI, OHJIA )KYHET MeTa0OIMKAIBIK CTPECC ICIKTIH UMMYH/IBIK OaKblIayaaH
KACBIPBIHYBIHBIH HET13r1 (paKTOpbIHA aifHasa bl

Tyitin co30ep: cemizoix, bayvip Kamepii iciei, UMMYHOBIK JHcayan, 2enamoyeinionsapivl KapyuHoma,
ANIKO20NbCI3 MAUbl OAYbIP aypybl.

POJIb UMMYHHBIX KJETOK ITPU PAKE IIEYEHU, CBA3AHHOM C O)KUPEHUEM

B. B. Caowip *'%, A. Hypmar ', E. Octamuyk ', K. O. Illapumnos '
! MHCTUTYT MONEKYIIpHO# Oronoruu u onoxumun M.A. Aiitxoxuna, Kazaxcran, AjaMarsl
HAO «Ka3axckuii HaoHa bHbIH yHUBepcUuTeT uM. Anb-Dapadbu», Kazaxcran, Anmars
*Koppecnonoupyrowuii agmop

AHHOTaNUA

Bseoenue. OxupeHue SBISIETCS YCTAaHOBIEHHBIM HE3aBUCUMBIM (DAKTOpPOM pHCKa pPa3BUTHUSA
renaToLesUIIOIAPHON KapLIMHOMBI — TPETbEH 110 3HAYMMOCTH IIPUUMHBI CMEPTHOCTU OT OHKOJIOTHYECKUX
3aboneBanuil B Mupe. B Kaszaxcrane, rne oxxupenuem ctpagaer 6onee 20 % B3pocioro HaceseHus, a
3200J1€Ba€MOCTh PAKOM I€UEHH HEYKJIOHHO pacTéT, JaHHAas CBs3b MPpUOOpeTaeT 0co0y0 3HAYUMOCTb /IS
00I11€CTBEHHOT'0 3[paBooXpaHeHusl. HecMoTpst Ha XOpOILo 33 JOKYMEHTUPOBAHHYO ITUAEMUOIOTHUECKYTO
B3aMMOCBSI3b, MEXaHU3MBI, TIOCPEACTBOM KOTOPBIX 0KUPEHHUE HapylllaeT IPOTUBOOILYX0JIEBBI UMMYHUTET
U IepecTparBaeT MUKPOOKPY>KEHUE NIEUCHH, OCTAIOTCS HEJI0CTAaTOYHO U3yuYeHHBbIMU. B HacTosem 0630pe
aHAJM3UPYeTCs, KaKUM 00pa3oM MOMyJSLUH BPOKAEHHOTO U aJalTUBHOTO MMMYHUTETa TOJABEPTaroTCs
(YHKLIHMOHATIBHOMY PEMOJICJIMPOBAHHIO HA TPOTSKEHUH KOHTUHYYMa OT HEAJIKOTOJIbHOM )KMPOBOi 00J1€3HU
MIEYEHH JI0 TeNaTOLEUIIOISIPHON KapLIMHOMBI B YCIOBUSAX XPOHUYECKOTO METab0JIMYeCKOro cTpecca.

L]env. AHanU3 COBPEMEHHBIX HAYUHBIX JAHHBIX O POJIM UMMYHHBIX U BOCIIAJIUTEIbHBIX MEXaHU3MOB
B Pa3BUTHHU paKa I€YE€HU B KOHTEKCTE OXKUPEHMUS, a TAK)KE CUCTEMaTH3alus CBEIEHUH 0 TOM, KAKUM 00pa3om
MeTa0O0IUYeCKUe HapyLIICHHUs BIUSAIOT HAa MPOTUBOOITYXOJIEBBI MMMYHHBIH OTBET U MHKPOOKPYKEHUE
IIEYEHHU.

Mamepuanvr u memoowl. CcTeMaTH4eCKUi MOMCK JINTEPATyphbl MPOBOIMICA B MEXITyHAPOIHBIX
6a3ax nanubix PubMed, Google Scholar, Scopus u Web of Science u oxBaTbIBal MEXIyHapOIHBIE U
oTeuecTBeHHbIe myOnukauu 3a nepuos ¢ 2000 mo 2026 rox.

Pesynomamer. 'enaTonentonspHOi KapLUMHOMA, acCOLMMPOBAHHAsl C OXUPEHUEM, Pa3BUBAETCS
yepe3 MpOrpecCUpyonil IMMyHOMETa0OIMYECKUI KacKa/l, IpU KOTOPOM BHUCIIEpalibHAs KHUPOBasi TKAaHb
(bopMHpyeT UMMYHOCYIIPECCUBHYIO MUKPOCPEY —3a CUET IKCIIAaHCUU CYIPECCOPHBIX KIIETOK MUEJIOUTHOTO
npoucxoxaenus (Myeloid-Derived Suppressor Cells, MDSC), nuchynkunn NK-kIeTok ¥ HUCTOIIEHUS
CD8+ T-num¢ouuroB — emé 10 Hayajga 37I0KaUeCTBEHHOH TpaHchopmauuu. PerynsropHbie T-kieTku
(Tregs) ucTomaroTcs B A)KUPOBOM TKAHU NP O’KUPEHUH, OJJHAKO HAKAITUBAIOTCS IPU IeNaTOLEIUTIONIIPHON
KapuuHoMe; akTuBalus NK-KJIETOK Npu HEaJIKOTOJbHOM CTEaToOrenaruTe IPUBOAUT K IOBPEKACHUIO
rernaTolMTOB, a He K MPOTUBOOIYX0JIeBOH 3auure. OnpeaensonmM GakTopoM MaToI0rHYeCKOro UcxXoua
ABJsieTCs (PYHKLIMOHATIBHOE COCTOSIHUE MOJIAPU3ALMU KIETOK, @ HE UX KOJMUECTBEHHAs MPE/ICTABICHHOCTh

Bv1600b1. Oxxupenue criocoOCTBYET Pa3BUTHIO IeNaTOLEIUTIONIIPHON KapLIMHOMBI Yepe3 XPOHHUUECKOe
BOCHAJICHUE XUPOBOM TKaHM, MHCYIMHOPE3UCTEHTHOCTb M METabOoIMYecKoe IMepernporpaMMHpPOBAHUE
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OIlyXOJIEBOT'O MUKPOOKPYKEHUS, YTO MPUBOIAUT K UCTOILIEHUIO nuToToKcHueckux CD8* T-knerok u NK-
KJIETOK IIpYM OJHOBPEMEHHOM paclMpeHuu uMMmyHocymnpeccuBHbIx Treg u MDSC. IlporpeccupoBanue
paka IeyeHH ONpeNeNsieTCss HE TOJNbKO BUPYCHBIMH MM TOKCHYECKMMHU (PaKTOpaMHu, HO U BBI3BAHHBIM
OXMPEHHEM MMMYHHBIM JUCOalaHCOM, P KOTOPOM CHUCTEMHBIH METaOOIMYEeCKUIl CTpecc CTaHOBUTCS
KIIIOUEBBIM (PaKTOPOM, CIIOCOOCTBYIOIIUM YCKOJIB3aHUIO OITyXOJIM OT MMMYHHOT'O HaJ30pa.

Knrwueswvie cnosa: odcupenue, pax neuenu, UMMYHHbII OMEem, 80CHALeHUe, 2eNAMOYeNTIONAPHA
KapyuHOMda, HeanKko20abHOU HCUPOBOT O0Ne3HU NeYeHU.
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YIK: 613.6 DOI: 10.64854/2790-1289-2026-52-2-11
MPHTMA: 76.33.37

COBPMEHHBIE NOJAXOAbl K OPTAHU3ALIUU
MEJUIUHCKON NOMOIIIA PABOTHUKAM
NPEANPUATUHN TOPHOJOBBIBAIOIIEN
MNPOMBIIIJIEHHOCTH

A. 10. Banraii ", C. A. Ao3aiueBa %, A. P. PoickyioBa !, K. b. Ag3aines 2,
A. O. CapcenoBa !, b. P. Ab-sicun ?
'KMY «Beicias 1mkoja 001ecTBEHHOTO 3paBooxXpaneHus», Kazaxcran, AnMarsl
HAO «Kazaxckuii HallHOHAIbHBIA YHUBEPCUTET UMEHH M. Alb-Dapadbuy, Kazaxcran, Anmmars
*Koppecnonoupyrowuii agmop

AHHOTAUSA

Axmyanonocmyb. TopHOZOOBIBAIOIIAs MPOMBIIUIECHHOCT OTHOCUTCS K YHCITy HamOoJiee OmacHBIX
oTpacieil U XapaKTepu3yeTcsi BBICOKUM YPOBHEM MPOQECCHOHAIBHBIX pUCKOB. Ha ee nomro mpuxomuTest
10 8 % cMepTenbHBIX MPOU3BOJICTBEHHBIX TPaBM. PacipocTpaHeHHOCTh ITHEBMOKOHHO3a CPE/IN IIAXTEPOB
nocruraet 3,7 %, cunukosa — 110 8 %, IpH 3TOM B psific PETHOHOB OTMEYACTCS BEICOKAss KOMOPOUTHOCTD,
BKJIFOUAsl «TPOiHOEe Opems 3a0orneBanuiiy. JlaHHbIe (aKkTOpPhl 00YCIABIMBAIOT HEOOXOIUMOCTh JalIbHEH-
IIETO U3YYECHHUSI U COBEPIICHCTBOBAHUS CHCTEMBI METUIIMHCKOTO 00€CTIeYeHUsT pAOOTHHUKOB.

L]env: aHamM3 COBPEMEHHBIX HAyYHBIX JAHHBIX H MHPOBOTO OTBITa OPraHNU3aIlMN MEIUIIUTHCKOM T10-
MoIlK pabOTHUKAM rOPHOAOOBIBAIOIIEH OTpacin

Mamepuanvt u memoowi. [IpoBenen ananu3 HaydHbIX myOnukaiuii 3a 2010-2025 rr., mocBAIIEHHBIX
COCTOSIHUIO 3I0POBBSI, IPO(PECCHOHATFHBIM PUCKAM U OPTaHMU3ALWU MEAUIUHCKON MOMOIIN paboTHUKAM
ropHoJ00BIBaoNIel mpoMeinuieHHOCTH. [Tonck ocymecTsisiics B 6a3ax nanaeix PubMed, Scopus, Web of
Science u Google Scholar. B 0630p BKITIFOYEHBI MCCIIEIOBAHUS HA PyCCKOM M QHTJIMICKOM SI3bIKAaX, COOTBET-
CTByIOIIE TeMaTHKe paboThl. [lomydeHHbIe TaHHBIE CHCTEMAaTU3MPOBAHBI IO OCHOBHBIM HAIPABICHUSM
WCCIIC/IOBAHMSI.

Pezynomamel. YCTaHOBIEHO, YTO PaOOTHHUKH TTOIBEPTalOTCs BO3ICHCTBUIO KOMIUIEKCA BPEIHBIX
(bakTopoB (IIBLIb, IIyM, BUOpAIUs, XUMHUYECKHE BEIIECTBA), YTO MPUBOIUT K Pa3BUTHIO MPOQeCCHOHAIb-
HBIX 3200JI€BaHMIA, B TOM YHCIIe TTHEBMOKOHHMO3a M CHJIMKO3a. B psije pernoHoB HaOmomaercs GeHoMeH
«TPOWHOTO OpeMeHU 3a0oJieBaHUIY (CHIIMKO3, TyOepKyné3, nHpeKIMonHbie 3a0oneBanus). Kpome toro,
BBISIBIIEHA BBICOKAs PACIIPOCTPAHEHHOCTH ICUXOIMOLIMOHAIBHBIX HAPYIICHUH, a TAK)Ke BIUSHIE CMEHHOTO
pexkuma paboThl Ha pUCK TpaBMaTu3Ma. [1okazaHo, 9To TpaJuIMOHHAS MOAEIh MEAUIIMHCKON ITOMOIIN He-
JI0cTaTouHO YPPeKTHBHA U TpeOyeT rnepexona K npoGuIaKTHIecKu OPUEHTHPOBAHHBIM TTOAXO/IAM.

Bv1600b1. CoBepIieHCTBOBaHHE OpTraHU3AIMK MEJUIIMHCKON MTOMOIIN paOOTHUKAaM TOPHOIO0BIBAI0-
el MPOMBIIIEHHOCTH TpeOyeT rnepexona K npo(uiIakTHdecKd OPUEHTHPOBAHHBIM TIOAX0/IaM C UCTIONb-
30BaHMEM HU(POBBIX TEXHOJOTHHA M MCKYCCTBEHHOTO MHTEIJIEKTA JIJIsl IPOTHO3MPOBAHUS PUCKOB PaHHEH
IUAarHOCTHUKU 3200I€BaHUI.

Knrwouesvie cnoea: 2oprnododuvlearowyas npomMulULIeHHOCMb, NpogdeccuonanbHble 3a001e6ansl,
NHEeBMOKOHUO3, CUNUKO3, MeOUYUHa mpyod, npogheccuoHaIbHble pUCKU, OXparna mpyoq.

Beenenue (eccroHaNbHBIX PUCKOB, 3a00JI€BAEMOCTH M TPaB-
['opHOOOBIBaIOIIAS IPOMBIIIIIEHHOCTh OT-  Maru3Mma. [1o JaHHBIM MEKIYHAPOIHBIX HCCIIENO-
HOCHUTCS K YACITy HanOoJiee ONacHBIX OTPACIeil, Ko-  BaHWi, HA JaHHYIO OTPACib MPHXOJUTCS OKOJO 8§
TOPBIE XapAKTEPU3YIOTCSI BBICOKMM YPOBHEM IPO- % BCEX CMEpTENbHBIX MPOU3BOICTBEHHBIX TPABM B
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MUPE, UTO MOAYEPKUBAET €€ BBICOKYIO COLIMAIIBHO-
MEIUILMHCKYI0 3HaUUMOCTh [1-3].

HecMoTpss Ha BHeApeHUE COBPEMEHHBIX
TEXHOJIOTUA M aBTOMAaTHU3alMI0 IPOU3BOICTBEH-
HBIX IPOLECCOB, YCIOBHS TPyAa B FOPHONOOBIBA-
IOLIeH OTpaciiu OCTalTCsl HeONMaronpusTHHIMU [4].
B psine crpan coxpassieTcst ycToiunBas TEHACHIUA
K pocTy npodeccuoHalbHO 00YyCIOBIEHHON HarTo-
JIOTUH, YTO CBA3aHO KAaK C BO3JEHCTBUEM BPEIHBIX
(akTOpOB MPOU3BOJCTBEHHON Cpe/ibl, TaK U C He-
J0CTAaTOYHON (P (EKTUBHOCTHIO MPOpUIAKTHYE-
CKHX MeponpusTui [5].

Ilo maHHBIM HCClENOBaHMM, pacnpocTpa-
HEHHOCTb IPOQeCCHOHANIBHBIX 3a00JIeBaHUI cpenn
pabOTHUKOB TOPHOIOOBIBAIOLIEH OTpacian OCTaeT-
Cs1 BBICOKOM: B OTAEJBHBIX pernoHax a0 92 % Bcex
po¢eCcCUOHANBHBIX 3a00JIEBAaHUM MTPUXOIUTCS Ha
YTOJIbHYIO IIPOMBIIIJIEHHOCTH [6].

VYenoBus Tpyna pabOTHUKOB FOPHOJ0OBIBA-
IOLEN NPOMBIIIJIEHHOCTH XapaKTEPU3YHOTCS BO3-
JeicTBUEM KOMILIeKca (DakTOpoB, BKIIIOUAs IbLIb,
mrym [7], BuOpanmio, BO3IEHCTBHE TOKCHYECKHX
BEIIECTB M HEOJIArONPHUATHBIX MUKPOKJIMMAaTH4e-
CKMX YCIOBUH. [[IUTENBHOE BO3AEHCTBHE ITHUX
(akTOpPOB MPUBOAUT K PA3BUTHIO IMIMPOKOTO CIIEK-
Tpa npodecCHOHAIBHBIX 3a00eBaHui [§].

ComnacHO JaHHBIM METaaHaJIU30B, PACIpo-
CTPAaHEHHOCTb ITHEBMOKOHHO03a CpEAM LIAXTEPOB
cocTaBisieT B cpegHeM 3,7 %, mpu 3TOM B OTAEIIb-
HBIX PErMOHax OTMEYAETCs POCT JAHHOIO IIOKa-
3arens [9]. OcoOyto mpobiaeMy MpeacTaBisieT CH-
JIMKO3, KOTOPBIM COXpaHsAeT YCTOWYUBYIO paclpo-
CTpaHEHHOCTh Ha ypoBHE § % cpenu pabOTHUKOB
TOpHOPYAHOU npoMbinuieHHoctu [10; 11].

B HEKOTOpBIX CTpaHax BbISABIEHA BBICOKAs
coueTaHHass 3a00JIeBaeMOCTh Cpelu IAXTEPOB:
pacnpoCTpaHEHHOCTh CUJIMKO3a Jocturaer 19 %,
TyOepkyne3a — 6,8 %, nH(pEKIUOHHBIX 3a00JeBa-
Huil — 18 %, 4TO CBUIETENBCTBYET O (HOPMHUPOBA-
HUM TaK Ha3bIBAEMOI0 «TPOHHOro OpemeHu 3abo-
nesanuit» [12; 13].

Kpome comarmyeckoil MaToJIOrMM, 3HAYM-
TEJIbHOE BHUMAaHUE yAENAETCs ICUXUYECKOMY 3/10-
POBBIO paOOTHUKOB. BBIIO BBISBIEHO, UTO YCIOBHS
Tpyda B TOPHOJOOBIBAIOIIEH MPOMBIIUIEHHOCTH
CHOCOOCTBYIOT pa3BUTHIO CTpecca, ACNPECCHH, Ha-
PYLICHUH CHA, a TaKKe NPO(PECCHOHATBLHOIO BBITO-
panus [14; 15].

Emé omHum QaxkropoM pucka sBIsSETCS
CMEHHBIH peXuUM pabOThl U XPOHUYECKas ycTa-
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JIOCTh, KOTOPHIE YBETUYHUBAIOT BEPOSITHOCTH TPAB-
MaTu3Ma B Mpou3BoAcTBe [16].

Takum 00pa3zom, BbICOKasi pacIIpOCTPAHEH-
HOCTh MPO(ECCHOHANBHBIX U MPOU3BOACTBEHHO
00yCTIOBIIEHHBIX 3a00JIEBaHMM, a TAaK)KE BBICOKUMN
YpOBEHb TpaBMaTH3Ma CBHJIETEIBCTBYIOT O HEOO-
XOJIUMOCTH COBEPIICHCTBOBAHHUS CYIIECTBYIOIINX
MOJIXOJIOB K MEIUIIMHCKOMY 00eCIedeHHI0 padoT-
HUKOB TOPHOMOOBIBAIOIICH MPOMBIIIJICHHOCTH. B
TaKMX YCJOBHSIX OCOOYIO aKTyaJdbHOCTb MPHOO-
petaer pa3paboTka W BHEIPEHHE COBPEMEHHBIX
MoOJeNield OpraHu3aluyd MEIUIIMHCKON TOMOIIH,
OCHOBaHHBIX Ha MPUHIUIAX TPODUITAKTUKH, PUCK-
OPUEHTUPOBAHHOTO MOX0/1a U HETIPEPHIBHOTO MO-
HUTOPHUHTA COCTOSIHUS 3710POBbS PAOOTHHKOB.

MarepuaJibl 1 METOAbI

JlJis TIOATOTOBKU JTAHHOTO JIUTEPATypPHOTO
0030pa OBUIM TPOaHATU3UPOBAHBI COBPEMEHHBIC
Hay4HbIE TYONWKAllMU, TOCBSIIEHHBIE OpraHu3a-
[IUU MEIUIIMHCKOW TTOMOIIU, COCTOSTHUIO 3/I0POBBS
U IpoeCCUOHATBLHBIM PUCKaM PAOOTHUKOB TOPHO-
TOOBIBAIOIICH MPOMBIIIJICHHOCTH, a TaKXKe COBpe-
MEHHBIM TOJIX0/IaM K MPO(HUIAKTUKE U JCUYCHUIO
npodeccuoHaIbHO 00YCIOBIEHHBIX 3a00JI€BaHUN.
B 0030p ObLIM BKITIOYEHBI HCCIEI0BAHUS, KOTOPBIE
OTpakaroT BIHUSHUE MPOU3BOJICTBEHHBIX (HaKTOPOB
Ha 3/I0pPOBbE PAOOTHUKOB, 0COOCHHOCTH CYIIECTBY-
IOLIEH CHUCTEMBbI MEIUIIMHCKOTO OOecredyeHus, a
TaKk)kKe BHEAPEHHE COBPEMEHHBIX MOJeliell opra-
HU3alMM MEIUIMHCKOW momorny. HWckmodanuch
nmyOJIMKalUY, HE OTHOCSIIUECS K TOPHOI0OBIBAIO-
[Iei MPOMBIIIICHHOCTH, HE COJAEpPIKAIINe JTaHHBIX
0 npoeccoHaNbHBIX PUCKaX U COCTOSIHUU 3[0PO-
Bbs paOOTHHKOB, a TAKXKE CTaThbH C HEJOCTATOYHON
METOONOTHEH, Marepralibl 0e3 TMOJTHOTO TEKCTa,
nyOnukanuu 10 2010 rona u Ha S3bIKaX, OTIIMYHBIX
OT PYCCKOTO ¥ aHTIIUICKOTO.

[Touck muTepaTypbl MPOU3BOIWICS 32 MTEPH-
ox ¢ 2010 mo 2025 rox, urto 00yCIOBICHO AKTHUB-
HBIM Pa3BUTHEM IOAXOA0B K MEAUIIMHE Tpyla U
BHEPEHUEM COBPEMEHHBIX TEXHOJIOTHIA B CUCTEMY
OXpaHBbI 30POBbsl paOOTHUKOB. B paMkax naHHOTO
BPEMEHHOTO TPOMEKYTKA UCTIOTB30BATHCH MEKIY-
HApOJIHbIE U OTEYECTBEHHBIC 0a3bl JaHHBIX, BKIIO-
yast PubMed, Scopus, Web of Science u Google
Scholar.

KitoueBbie crmoBa Al MOUCKA BKIIIOYAIIH:
«TOPHOJOOBIBAIOIIAS MPOMBIIITIEHHOCTEY, «IIPO-
deccuonanpHbie 3200I€BAHUSD, KITHEBMOKOHHO3Y,
«CHITUKO3», «METUIIMHA TPYAay», «IpodeccroHallb-
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HBIE PUCKI», OXPaHA TPYAa», «KMEAULIMHCKOE 00e-
crieueHue pabOTHUKOB», «occupational healthy,
«mining industry», «occupational diseases»,
«pneumoconiosisy, «silicosisy.

[Tony4yeHHble B X0/1€ aHAIM3a JaHHbIE ObLITH
CHCTEMaTHU3UPOBaHbl U paclpeieieHbl Ha 3 B3au-
MOCBSI3aHHBIX pa3/iena, OTPaKAIOUIMX OCHOBHBIE
HalpaBJICHUs] UCCIIEIOBAHM: BIMSHUE MPOU3BOJ-
CTBEHHBIX (h)aKTOPOB Ha 3/10pOBbE PAOOTHUKOB, CY-
IIECTBYIOIIUI OMNBIT OPraHU3alUN METULIMHCKON
IIOMOIIM, a TaK)X€ COBPEMEHHBbIE MOAXOIbI K €e
COBEpILEHCTBOBAHUIO B T'OPHOJOOBIBAIOLICH IMPO-
MBILIUIEHHOCTH.

IIpoussoocmeennvle pakmopuwl, erusaOUUe
Ha 300po6be paboOMHUKA 20PHOO0ObIEAOUell Npo-
MbLULIEHHOCTU

OnHUM U3 3HAYUMBIX MPOMU3BOACTBEHHBIX
(akTOpOB B TOPHOAOOBIBAIOIIEH MPOMBIIUIEHHO-
CTH SIBJISIETCS IIIyM, KOTOPbI 00yCIIOBIIEH UCIOJb-
30BaHMEM TSDKEJIOW TEeXHUKH U obopynoBanus. Ilo
nanabeiM Cudjoe et al., okono 68,9 % paboTHHKOB
MIOJIBEPratoTCsl BO3/ACUCTBHUIO HEIOMYCTUMBIX YPOB-
Hell 11yma, KOTOpBIH COMPOBOXKIAETCS HapyILICHU-
eM 3710poBbsi. Hanbornee yacThIMU MOCIIEACTBUSMHU
SBJISIIOTCS YXy/ILIEHUE CllyXa, CHHKEHUE CIyXa, a
Takxe HapyuieHue cHa. IIpu sTom y Gonee moso-
BUHBI PAOOTHHUKOB 55,7 % OTMEUaroTCs pa3inyHbIe
po0IeMbl CO 310pOBbEM. ABTOpPAMHU OBLIO BBISIB-
JICHO, YTO JJIUTEIbHBIA CTaX pabOThl U BBICOKHM
YPOBEHb IIyMa 3HAYUTEJIBHO YBEJIMYUBAIOT PUCK
pa3BUTHs JaHHBIX HapymeHuid. Kpome Toro, Bo3-
JIeiCTBUE IIyMa YXyAIIAeT KOMMYHUKALIUIO MEXKITY
pabOTHUKAMU, YTO MOBBIIIAET BEPOSATHOCTh MPOU3-
BOJICTBEHHOT0 TpaBMaru3ma [17].

AHaNOTUYHbIEe Pe3ybTaThl IPEACTABICHbI B
uccnenoBanuu Gyamfi et al., rie Takxke mokaszaHo,
YTO BO3JCHCTBHE IIyMa, MPEBBILAOIIETO JOMy-
CTHMbIE YPOBHH, IPUBOIUT K PA3BUTHUIO LITYMOBOM
TYTOyXOCTH, IMPUYEM BBIPAKEHHOCTh HapylIeHUN
BO3PACTaeT C yBEJIMYEHHEM cTaxa padoTsl. Ilpu
3TOM OTMEYAeTCsl HEAOCTAaTOYHOE HCIIOIb30BAHUE
CpPEeACTB MHUBU1yaJIbHOMN 3alIUTHl OPIaHOB CIIyXa,
YTO yCUJIMBAET HEraTUBHOE BIMSHUE IIIlyMa Ha 3710-
poBbe paboTHHUKOB [18].

Hapsny ¢ ¢usuueckumu daxropamu 3Ha-
YUTEIbHOE BIMSHUE Ha 370pPOBbE PAOOTHUKOB
OKa3bIBAlOT a’pO30JIbHbIE M XMMHUYECKHE 3arpsz-
HUTEIN NPOM3BOACTBEHHOU cpenpl. [lo maHHBIM
Peyre-Costa et al., paGoTHUKH TOpHOA00BIBaIOIIEH
MIPOMBIIIJICHHOCTH TOABEPTaloOTCs BO3ACHCTBUIO

MHUHEpaJIbHOW MBLIM U JAW3EIbHBIX BBIXJIONOB Ia-
30B, KOTOPOE COINPOBOXKIAETCSl PA3BUTUEM PECIIH-
PaTOpHBIX CUMIITOMOB, BKJIFOYAs KallleJlb, OJIBIIIKY
U pa3pakeHUE JbIXaTeIbHbIX IIyTEH. YCTaHOBIE-
HO, YTO KOMOMHHMPOBAaHHBIE BO3AECUCTBUS JAHHBIX
(bakTOpOB yCHUIMBAeT MX HETaTWBHBIC BIMSHUE Ha
oprausl pixanus [19].

Cnenyer OTMETUTH, UYTO B YCIIOBHUSX IOp-
HOZOOBIBAIOIIEH MPOMBIIUIEHHOCTH PaOOTHUKU
4acTO IOABEPraroTCs OJHOBPEMEHHOMY BO3JEH-
CTBHMIO HECKOJBKUX BpeAHbIX (akTopoB. [lo man-
HbIM Myshchenko et al., coBmecTtHOE BO3/€ElicTBUE
IPOM3BOACTBEHHOIO IIyMa M pecnupadbenbHOi
IBUIM, COZAEpXKALEH KPUCTAIUIMUECKUM JUOKCH]
KPEMHUs1, OKa3bIBaIOT 00JIee BHIPAKEHHOE HETraTHB-
HO€ BIIMSIHUE HAa OPTaHU3M 110 CPAaBHEHUIO C U30JIH-
POBaHHBIM BO3JCHCTBHEM KaKIOro U3 (pakTopos.
Takoe KOMOMHUPOBAaHHOE BO3CHCTBUE MOBBIIIAET
PHCK Pa3BUTHUS KaK PECIUPATOPHBIX 3a00JIeBaHUIA,
BKJIIOYAsi CUJIMKO3, TaK U HapylleHui ciyxa [20].

Oco0yro OnacHOCTb MPEJCTABISAIOT TsDKe-
Jbl€ METaJUIbl U TOKCHYHBIE 2JIEMEHTBI, KOTOpbIE
IOCTYNAIOT B OpPraHu3M pPaOOTHHKOB Kak uepe3
IIPOM3BO/ICTBEHHYIO CPELY, TaK U YEPE3 3arpsA3HEH-
HbIE KOMIIOHEHTBI OKPY’KaroIIel cpenbl. B paitonax
TOPHOJOOBIYM OTMEYAETCS MOBBIIIEHHOE COJepiKa-
HHUE CBHHLA, KaJMUs, PTYTU U MBIIIbsKA, KOTOPBIH
CHOCOOCTBYET PA3BUTHUIO XPOHUYECKOM MHTOKCH-
Kalliy Y MOBBIIIAET PUCK Pa3BUTHSI CHCTEMHBIX 3a-
Oonesanwmii [21].

BaxHBIM IIPOM3BOJCTBEHHBIM (PAKTOPOM B
TOPHOJOOBIBAIOIICH MPOMBIIIJICHHOCTH SIBISIETCS
BUOpaIMs, KOTOpas BO3HUKAET MPU HKCILTyaTalluu
TSDKEJIOM TeXHMKH U oOopynoBanus. Ilo maHHbBIM
Krajnak, Bo3zmeiicTBue noKalbHON M OO0mIeH BH-
Opaiy OKa3bIBaeT HEONAroNnpHUsATHOE BIUSHHUE HA
pa3iMuYHble CHUCTEMBI OopraHusma. JIokaibHas BU-
Oparysi IPUBOAMT K PAa3BUTUIO BUOPALIMOHHON 00-
JIE3HU, COCYAUCTBIX HAPYLIEHUH U CHU)KEHHUIO UyB-
CTBUTEJIBHOCTH B KOHEUHOCTSIX, TOINA Kak 00as
BUOpAIMsI aCCOLMUPYETCs ¢ 3a00JIEBAaHUSIMU OTIOP-
HO-JIBUTaTeJIbHOTO anmnapara, B 4aCTHOCTH O0JIIMU
B CIIMHE, a TAK)KE€ HEBPOJIOTMUYECKUMU U CEPACYHO-
COCYIMCTBIMU HapyIlIECHUsIMH [22].

B uccnenoBanuu Zhang et al., momxuepku-
BAeTCsS 3HAYUMOCTh TAaKUX (DAaKTOpPOB, KaK MPOU3-
BOJICTBEHHAs IIbLIb, JUOKCUJ a30Ta, TSHKEIIbIE Me-
TaJulbl, TOBBIIICHHBIE TEMIIEPATypHbIE YCIOBMSI,
BUOpanus, HeyJoO0Hble pabouue 1mo3sl U npodec-
CHOHAIIBHBIN cTpecc. Bo3nelicTBue »THX (hakTopoB
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B T€UCHHUE JUTUTEIHHOTO BPEMEHH CBSI3aHO C MOBBI-
IICHHEM PHUCKa Pa3BUTHsI PECIIUPATOPHON cepraey-
HO-COCY/IMCTOM MaTOJIOTUHU, a TaKXKe APYTUX XPO-
HUYECKUX 3a0oneBanuii. Takum o0pa3oM, BIHUSHHE
MIPOU3BOACTBEHHON Cpefbl HOCUT KOMILIEKCHBIA U
MHOT'OypOBHEBBIN Xxapakrep [23].

Kpome Toro, B ycrnoBusix ropHOAOOBIBaIO-
el MPOMBIIIJICHHOCTH BPEIHbIE MPOU3BOJCTBEH-
Hble (DaKTOpbI, KaK MPaBWIO, BO3JCHCTBYIOT HE
M30JIMPOBAHHO, @ B COBOKYITHOCTH, YTO YCHIIUBAET
WX HEraTUBHOE BIMSHUE HA OPTaHU3M PaOOTHHUKOB.
Tak, B uccinenoBanuu Strzatkowski et al., mpen-
JoXKeHa Kiaccu(UKalus OCHOBHBIX OIACHOCTEH,

BKJItOUaronas Qusnueckue (IIym, Mblib, BHOpa-
1Us1), TEXHUYECKHe (IKCIUTyaTanus o00pyI0BaHus)
U opranusanuoHHsie (akropsl. [lokasano, 4To ux
KOMOMHUPOBAHHOE BO3JICHCTBHE, HAPSAY C BIIUA-
HUEM YEJIOBEYECKOTro (pakTopa, BKIOYAS OIIMOKU
nepcoHaa U HeJJOCTaTKU OPraHU3aliK TPpyaa, 3Ha-
YUTEIHHO TOBBIMIAET PA3BUTHS TPOodeccroHalb-
HBIX 3200JIeBaHUI U MPOU3BOACTBEHHOTO TPaBMa-
TU3Ma [24].

OcHOBHbBIE TPOU3BOJCTBEHHBIC (PAKTOPHI,
BJIMSIIOIINE HA 3710POBbE PAOOTHUKOB TOPHOAOOBI-
BAIOIIEH MPOMBINIJICHHOCTH, MPEACTABICHBI B Ta-
onure 1.

Tadmmua 1. [IpousBoncTBeHHbIE (HaKTOPBI M UX BIUSHHUE Ha 30POBbE

Ne dakTop XapakTepucTHKA Bausinue Ha 310poBbe
1 [Teu1p (KBapLEBas, BrIcokast KoHIIeHTpa- [TopaxeHHe bIXaTeNbHON CHCTEMBI
yTOJIbHAs) IS B BO3IYX€ IAXT
2 [Iym >80-100 nb IToBpexieHue ciyxa
3 Bubpanust Pabora ¢ TexHuKOU Hapymenue cocynoB 1 HEpBOB
4 | XuMUYeCKHE BEIcCTBA MeTanisl, Ta3sl Toxcumueckoe BO3ACUCTBIE
S5 | ®usznyeckue Harpy3Ku Tsoxenslil Tpya Ileperpy3ka onmopHO-ABUTaTEILHOIO aapara

Ucmounuk: cocmasneno asmopamu na ocrose [17-24]

Onvim opeanuzayuu MeOUYUHCKo NOMOUuU
PadbomuuUKam 20pHo000bI8arOUlell NPOMbIULEHHO-
cmu

B mnocneanue roawl Bce Oosblliee BHUMA-
HUE yIeNseTCs B3aUMOCBS3H MEXIy OpraHu3anuei
MEAMIIMHCKON MOMOIIM M CUCTEMOW YIpaBlICHUS
OXpaHbl Tpy[a Ha MPEANpPUATUAX TOPHOI0OBIBAIO-
el mpomeinuieHHOCTH. OTMeuaercs, 4To dhdek-
TUBHOCTbH MEIMIIMHCKOTO 00ECTIeYeHUsI BO MHOTOM
OTIpe/IeTISIeTCS. HE TOJNBKO HAIMYUEM MEIUIIMHCKHUX
CIy’k0, HO ¥ YPOBHEM OPTaHU3AIIMOHHOW KYIBTY-
PBL, BOBIICUEHHOCTBIO ITEPCOHANA U MOAIEPKKOM CO
CTOPOHBI pykoBOACTBa. B uccnenosanuu Milosevic¢
MOJYEPKUBACTCSA, YTO WHTETpaIysi MEepONpUATUN
M0 OXpaHe 3/710pPOBbs B OOIIYIO0 CUCTEMY yIpaBJe-
HUS podeccCuOHANbHBIMU PUCKAMH CIIOCOOCTBYET
CHIDKEHHUIO YPOBHSI TpaBMaTW3Ma M TMOBBILICHUIO
0€30MacHOCTH TPy/a, a TAK)KE OKa3bIBACT MOJIOXKHU-
TEIbHOE BIUSHUE HA COCTOSHUE 30POBBS paboT-
HUKOB [25].

3HAYMMYIO POJIb B OpraHU3aI[UN MEIUIIIH-
CKOM ToMoIIM pabOTHHKaM TOPHOAOOBIBAOIIEH
MPOMBIIIJICHHOCTH UTPaeT YpPOBEHb KaApPOBOTO
o0ecredeHus: cUCTeMbl oXpaHbl Tpyaa. Kak orme-
yaroT Wozniak et al., pe3ynbTaTUBHOCTH MEpOIPH-
ATUNA TI0 COXPAHEHHWIO 370POBbsi PaOOTHUKOB BO
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MHOTOM 3aBUCHUT OT MPOPECCHOHAIBLHON KOMIIE-
TEHTHOCTH CHEIMAJIUCTOB, KOTOPhIE y4acTBYIOT B
obecrieuenun 6e3omnacHocTH Tpyaa. Ocoboe BHHU-
MaHHe yJeNsieTcsl paclIuPeHUI0 UX 3HaHUU B o0na-
CTH MEJIMIIMHBI TPY/IA, OLICHKH MPOECCHOHATBHBIX
U DKOJIOTMYECKHX PHCKOB, a TaKXe YIpaBlICHUS
0e30macHOCThI0. JIaHHBIH MEXKIUCITUTIITMHAPHOM
MOJIXOJ] CITIOCOOCTBYET MOBBIIEHUIO 3()PEeKTHBHO-
CTH MEIMUIIMHCKOIO 00€ECIeUeHus U €ro afganTaiun
K COBPEMEHHBIM YCIOBHUSIM TOPHOIOOBIBAIOIIETO
MPOU3BOJICTBA [26].

B uccnenosannu Cvetkovski u Weston,
BBITIOJIHGHHOM Ha TpHMepe ABCTpaJiud, IOKa3a-
HO, YTO CUCTEMa OXPaHbI 3JJ0POBbsI PAOOTHUKOB BO
MHOTOM 33aBHCHT OT JICHCTBYIOIETO 3aKOHO/IaTelb-
cTBa. BBIJIO BBISBIICHO, YTO PA3IHYMs B TIPABOBOM
PEryIUpOBaHUU MEXKIY pPETHOHAMU NPUBOAAT K
OTCYTCTBHIO €IMHOTO TOAX0AA K YIPABICHUIO IIPO-
(dbeccroHabHBIMU PUCKAMH U OpPTaHU3AIlUN MEJIH-
UHCKOTO obecrnieueHus. B pesynbrare mpeanpu-
STHSI BBIHYKJICHBI aJalTUPOBATh MEphl TpodrIIaK-
THKH MEIMIIMHCKOTO COMPOBOXKICHHUS paOOTHUKOB
B 3aBHCHMOCTH OT JEWCTBYIOIIMX HOPMATHUBHBIX
TpeboBanHmit [27].

OmnpiT [Tonbmy MoKa3bIBaCT, YTO OPTraHMU3a-
s MEUIIMHCKON TTOMOIIY B TOPHO0OBIBAOIIICH
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MIPOMBIIIIJICHHOCTH TECHO CBS3aHA C CUCTEMOM 00e-
criedeHus: 0e30MacHOCTU Tpyaa. B pamkax naHHOM
MOJIEIM OCHOBHOE BHHMMAHHUE YAEIAETCS aHAJIU3Y
aBapuil, yyeTy TpaBMaTu3Ma U pa3paboTke IMpo-
(WIaKTHYECKUX MEpOIPHUATUH, MPH ITOM MEAU-
LUHCKOE 00eCreyeHne paccCMaTpPUBACTCs KaK 4acTh
o01elt cucTeMbl yrpaBieHHs puckamu [28].

OmnbiT ctpan Adpuku u JlaruHckoit Ame-
PUKH TIOKa3bIBa€T, YTO B YCJIOBHUSX HepOpMasb-
HOW TOpPHOAOOBIBAIOIEH NEATEIBHOCTH CUCTEMa
MEIMIMHCKOM IIOMOIIM OCTaeTcs HEJOCTaTOYHO
passuroil. Ha mpeanpusaTusx 4acto OTCYTCTBYIOT
peryJsipHble MEAMLIMHCKHE OCMOTPBI, Iporpamma
MOHUTOPHHIA COCTOSTHUSI 3/10pPOBbsI pAOOTHUKOB U
JOCTYI K KBATU(DUIUPOBAHHON MEIUIIMHCKOM MO-
Motu. OTMeyaeTcsi HU3KUM ypOBEHb UCIOJIb30Ba-
HUS CPEICTB WHJMBUIYaJIbHOW 3allUTHI, a TAKXKE
HEYZIOBJIIETBOPUTEIbHBIE ~ CAHUTAPHO-TUTHEHUYE-
CKHe ycioBus Tpyaa [29].

3HAYUTEIPHOE BHUMAHHUE B COBPEMEHHOMU
IIPAKTUKE OpraHU3aluy MEIUIIMHCKON TOMOLIY pa-
OOTHHMKaM TOPHOA0OBIBAIOIIEH MPOMBIIIICHHOCTH
yAemsieTcs nporpaMmMaM MEJUIIMHCKOro HaOumroze-
HUS M paHHEH JHMArHOCTHKH IMPO(eCcCHOHATbHBIX
3aboneBanuil. Tak, B uccienoBanuu Vangay et al.
(2025) momuepkuBaeTcs BAXKHOCTh CHCTEMaTH4e-
CKOHM OLIGHKHM COCTOSIHHSI 37I0pOBbsi pAOOTHHUKOB U
PEryJIsIpHOTO MEAUIMHCKOro MoHutopunra [30].
B pa6ore Howlett et al. (2023) mokazana s¢dek-

TUBHOCTh INIPOrpaMM CKPMHUHIA CHUJIMKO3a U Ty-
Oepkynésa, HampaBIEHHBIX Ha paHHEE BBISBICHUE
3a00seBaHuil apIxaTesibHON cucteMbl [31]. B cBoro
ouepenb, Mbuya et al. (2024) ormeuarot, 4TO BHE-
JpeHHUEe NPOrpaMM MEAULIMHCKOTO HaOJIIOIEHUS T0-
3BOJIIET CBOEBPEMEHHO BBIABIIATH ATOJIOTUUECKUE
U3MEHEHHUSl U CHIKATh PUCK Pa3BUTUS XPOHUYE-
ckux 3aboneBanuit [32].

Hapsany ¢ atum, coBpeMeHHbIE MOAXObI K
OpraHu3ali MEAULMHCKON MoMoIu 0a3upyroTCs
Ha KOMIUJICKCHOM YIIPaBJICHUU MPOHECCHOHAIbHBI-
MU puckaMu. B cucremaruueckom 0630pe Barozai
et al. (2024) mnomyepkuBaeTcs HEOOXOAMMOCTH
UHTETpallMM MEPONPUATUH IO OXpaHE 370po-
Bbsl B 00IIyIO cucTteMy Oe3onacHoctu Tpyaa [33].
AHanorn4sble BBIBO/BI MPEJCTABICHBI B paboTax
Gottesfeld et al., rae akueHTHPYIOTCS BaXXHOCTh
MEXIUCIUIUTMHAPHOTO TMOAX0Aa K 00eCledyeHuto
310poBbs paboTHHKOB [34]. Ilpu sToM emwé B Go-
nee panHux uccnenoanusx Elenge nu De Brouwer
(2011) Ob1a 0603HAYEHA HEOOXOIUMO CUCTEMHOMN
OLIEHKU NMpOo(eCcCHOHATBHBIX PUCKOB U OpraHM3a-
UM MEJUIIMHCKOTO COIPOBOXAEHUS PAOOTHUKOB
KaK HEOTBbEMJIEMOW 4YacTH IPOU3BOJACTBEHHOIO
npotuecca [35].

CpaBHUTENbHAS XapaKTePUCTHKA TpaIully-
OHHOM U COBPEMEHHO! MOZEIH OpraHN3allui MEAH-
IIMHCKOI MOMOIIM pabOTHUKAM rOpHOA00BIBAIOIIEH
IPOMBIIIJICHHOCTH MPEACTaBlIeHa B TabIuLe 2.

Tabonuua 2. TpaguuroHHas U COBpEMEHHAs MOJEIb MEUIIMHCKON TOMOIIN

Ne Kpurepuii TpaguumonHas Moaeb CoBpeMeHHasi Moj1e/Ib

1 [ens BrisBrienne 3a601eBaHui [IpenoTBparieHue 3a001eBaHHIA
2 ITonxox PeakTuBHBIN (JIeueHUE) [TpodunakTuyeckuit

3 OCHOBHOM MHCTPYMEHT MenocMoTphl O11eHKa pUCKOB + MOHUTOPHUHT
4 Opraaun3zanus [TpodnaTtonorus HNuTerpupoBanHas cucrema

5 NuauBuyanuzanus Hu3zkas Bricokas

6 | Ucnonb3oBaHuE TEXHOJIOTUI MuHUMaJIbHOE [IpenorBparienne 3a001eBaHU

Hcmounuk: cocmasneno aemopamu na ocnose [25-35]

Cospemennvie n00X00bl K OpeaHu3ayuu me-
OUYUHCKOU NOMOWU PAOOMHUKAM 20PHOO00bIBAIO-
wet nPOMbILUTEHHOCTU.

CoBpeMeHHBIE MOIXO/IbI K OpraHU3alul Me-
JMIUHCKOW TTOMOIIM paOOTHUKAM TOPHOJO0OBIBAIO-
el MPOMBINUICHHOCTH BKIJIOYAIOT UCIIOJIh30BAHNE
M(POBBIX TEXHOJIOTUI U METOJIOB ITPOrHO3HOM aHa-
mutuku. B uccnenoBanun Zhang et al. npemnoxena
MOJIeJb, OCHOBaHHAsI HA TIPUMEHEHHUE MCKYCCTBECH-
HOTO MHTEIUIEKTa U O0bETMHEHUH TAHHBIX O COCTOSI-

HUU 300pPOBbA, YCIIOBUAX TPpyda U UHAUBUAYAJIbHBIX
XapaKTEePUCTUKAX PAOOTHUKOB. DTO MO3BOJISET pac-
CUYUTHIBATb MHAWBUAYAJIBHBIC PUCKHU PA3BUTUA 3a-
OoneBaHuii 1 (HOPMUPOBATH TIEPCOHATUZUPOBAHHBIE
npoduiu. Takoi noaxon obecneynBaeT nepexos K
NpopUIAKTUUECKH OPUEHTUPOBAHHBIN MOJAEIH Me-
JTUIIMHCKOTO obecriedeHus [36].

PassuTtne JAHHOT'O HaAIIPpaBJICHUSA TaKXKE
CBSI3aHO C BHEIPEHHWEM IPOTHO3MPOBAHUS TIPO-
M3BOJICTBEHHOTO TpaBMaTH3Ma. B uccienoBaHuu
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Ajibose et al. mokazaHo, YTO NPUMEHEHHUE TEXHO-
JIOTUH MCKYCCTBEHHOIO HHTEIJIEKTA I103BOJISIET
aHAJIM3UPOBATh COBOKYITHOCTb IIPOU3BOICTBEHHBIX
U MHJIUBHUYaJbHBIX (PAaKTOPOB, KOTOPBIE MO3BOJISA-
10T BBISIBIISATH HOTEHLIMATIBHO ONACHBIE CUTyallUu
Ha paHHMX 3Tanax. B ominuue oT TpaguLMOHHBIX
METOJI0B, KOTOPbIE OPUEHTUPOBAHbI HA aHAJIU3 YKE
MIPOU3OLIEIIINX UHIIUIEHTOB, TAKUE CUCTEMBI 00€-
CIIEUMBAIOT BO3MOXHOCTH IPEBEHTUBHOIO YIIPaB-
JICHUS PUCKAMHU U TOBBIEHUA 3PPEKTUBHOCTH
npoduIaKTHIECKUX Meporpuatuii [37].
JlononHuTtenbHOE Pa3BUTHE MOTyYaroT -
POBBbIE MHCTPYMEHTBHI CKpPUHHMHITA MU MOHMTOPHHIA
COCTOSIHUS 3/10pOBbsl paOOTHUKOB. Tak, B Hccleno-
Banuu Hore-Lacy et al. pazpaboTrana »>nekTpoHHas
cucteMa cOopa JaHHbBIX, O3BOJISIONIAs OLEHUBATh
YPOBEHb BO3JICUCTBUS peCIUPA0ETbHON MBLUTH U BbI-
SBJISITH PAOOTHUKOB C TIOBBILIIEHHBIM PUCKOM pa3BU-
THsI podeccuoHabHbBIX 3a001eBanmii [38].
CoBpeMeHHbBIE TIOAXOABl K OpraHu3aluu
MEIMIMHCKOM IIOMOILY YYUTHIBAIOT BBICOKYIO pac-

MPOCTPAaHEHHOCTh ~ MYJIBTUMOPOUIHOCTH  Cpelu
pabOTHUKOB TOPHOJOOBIBAIOIICH MPOMBIILICHHO-
ctu. Kak nokaszano B mccienoBanuu Sinha et al.,
HAJIMYUEe HECKOJIbKUX XPOHUYECKUX 3abosieBaHUN
TpeOyeT mepexoja K KOMIUIEKCHOMY U MepPCOHATH-
3MPOBAHHOMY MEIUIIMHCKOMY HabmtoneHuo [39].
BaxxHbIM HampaBiIeHHEM pPa3BUTHS CHUCTE-
MBI OpTaHM3AIMH MEAUIIMHCKOM MOMOIIM CTaHO-
BUTCSA y4YeT TMCUXOIMOIIMOHAIBLHOTO COCTOSHUS
pabotaukoB. B wuccnemoBanuu Liu et al. BbisaB-
JIEHO, 4TO TPO(hEeCCHOHANBHBIN CTpecc IIUPOKO
paclpoCTpaHeH B TOPHOAOOBIBAIOIIEH OTpaciu U
OKa3bIBaeT HEOMATOMPUATHOE BIUSHUE KaK Ha MCU-
XMYECKOe, TaK U Ha COMATUYECKOE 3/I0pPOBbE. ITO
oOycnaBnuBaeT HEOOXOMUMOCTh BKJIIOUEHHUS IPO-
rpaMM MO CHIKEHHIO YPOBHSI CTpecca W TMOAJep-
KAHUIO TICHUXUYECKOTO ONaromoiy4yusi B CUCTEMY
MEIMIIMHCKOTO COTPOBOXKACHUS paboTHUKOB [40].
CoBpeMeHHbIE MOJIEH OPTaHU3aAIUN MEIH-
IIUHCKOM MOMOIIH pabOTHUKAM TOPHOAO0OBIBAIOIIEH
MIPOMBIIIJICHHOCTH TIPe/ICTaBlIeHa B Tabmwuiie 3.

Tabauna 3. CoBpeMeHHbIE MOJIENIN OpraHU3alui MEIUIUHCKON TTOMOIIN

Ne Mopeanb CyTtb IIpeumyuiecTBa Hepocrarku
Puck- VYnpasnenue npod. pu-
1 p pod. p Ilepconanusanus TpeOyeT naHHbBIX
OpUEHTHUPOBaHHAs CKaMH
OO0benHEHE BCEX
2 NurerpupoBannas . KomrmnekcHocTh CJ10KHOCTb BHEPEHUS
YPOBHEN NOMOUIU
KommnekcHoe 310po- | 3mopoBbe + Ge3omac-
3 [Ipodunakruka Tpebyet pecypcos
Bbe PaOOTHHUKOB HOCTb TpyJAa
MOHUTOPUHT, UCKYC-
4 | Hudposas mequunHa 13 > HOKY Pannee BbIsABIICHHE BrIcokas cTouMOCTh
CTBEHHBIN MHTEJIEKT
KopnoparuBuast menu- | MeameHTpsI Ha TIpea-
5 prIOp P p JocTtynHocTh OrpaHu4eHHOCTh

OUHAa IMPpUATUHA

Ucmounuk: cocmasneno asmopamu na ocrose [36-40]

O0cy:xnenue

Pe3ynmerarbl MPOBEICHHOTO HCCIIEIOBAHUS
MOATBEPKIAIOT, YTO BO3JACHCTBHE BPEIHBIX (PaKToO-
POB B TOPHOOOBIBAIOIIEH MPOMBIIIITIEHHOCTH HOCUT
KOMIIJIEKCHBIN XapaKTep, KOTOPBIA COMPOBOXKAACTCS
3HAYUTEIBHBIM POCTOM TMPO(GECCHOHAIBHON MaTo-
noruu. Ilo maHHBIM MEXTYyHApOIHBIX HCCIIENOBa-
HUH, paclpOCTPAaHEHHOCTh 3a00JIEBAaHUIA JIETKUX Y
pabOTHHUKOB, KOTOPBIE TTOIBEPTaOTCS BO3ICHCTBUIO
KpeMHe3eMa, MOKeT AocTurarh 10 30 % oTaenbHbIX
TPYIIIax, YTO CBUJIETEIBCTBYET O BEICOKOW COXpaHs-
IOIIeics Harpy3Kke mbuIeBOro daktopa [41].

CpaBHeHre ¢ 3apyOeHBIMH JaHHBIMH TIO-
Ka3bIBaeT, YTO JaKe NPU HAIWYHUU COBPEMEHHBIX
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CHCTEM OXpaHbI TPyZa YPOBEHb MPOQeCcCHOHATEHON
3a00JIeBa€MOCTH OcTaeTcsi 3HaduTeNbHBIM. [1o an-
HBIM KJIMHUYECKUX WCCIIEOBAaHHUH, JIOJSI XpOHHYE-
CKHUX PEeCTIMpPaTOPHBIX 3a001eBaHM cpean paboTHH-
KOB J100BIBaroIeii orpaciu npessimaet 25 %. 3T1o
CBSI3aHO C JUTMTENIFHBIM CTaKeM pabOTHI M BO3JIEH-
CTBHEM BpeIHbIX (PakTopoB [42].

Ocoboe 3HaueHHe UMeeT MpodiIeMa KoMop-
OUIHOCTU. BBUTO BBISBICHO, YTO HAIWYHME CHIIMKO-
3a YBEIMYMBACT PUCK Pa3BUTHA TyOepkynes3a B 2-3
pasa, a coueTaHne HeCKOJIbKUX 3a00JIeBaHN 3HAUH-
TENFHO YXYy/ALIAeT MPOTHO3, a TAKXKE CHIDKAET TPYIIO-
CroCOOHOCTh PabOTHUKOB [43]. DTO MOATBEpkKAAET
HEOOXOIMMOCTh TIepexofa K KOMIUIEKCHOM OleH-
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K€ COCTOSIHMS 370POBbSl M IIEPCOHAIU3UPOBAHHBIM
MIOJXO0aM K OpraHU3alMy MEIUIIMHCKOW TIOMOLIH.

BaxHyl0 ponbp Urpar0T OpraHW3alMOHHBIE
u noBefeHyeckue ¢axropsl. [lo naHHBIM >muze-
MHOJIOTUYECKUX MCCIII0OBaHUM, cMeHHasi padoTa u
BbICOKasl (pu3nyeckass Harpys3kKa yBEJIMUMBAET PUCK
MIPOM3BOJICTBEHHOIO TpaBMaru3ma Ha 6onee 20 %.
OTH JaHHbIE NOATBEPXKIAIOT 3HAYMMOCTD YIIpaBJie-
HUS peKUMaMU TpyJa U oTabixa [44].

CoBpeMeHHbIE UCCIEI0BAHUS OAYEPKHUBA-
10T 3 PEKTUBHOCTh UHTErPALIUHU ITPOTPAMM OXPaHbI
3710pOBbsl U O€30MaCHOCTU Tpyaa. BHenpeHue Kom-
IUIEKCHBIX MPOrpaMM Ha MPENIPUATHIX MO3BOJISET
CHM3UTh YPOBEHb TPABMAaTU3Ma U YIIy4YLIMTb IIOKa-
3aTesy 310poBbs paboTHUKOB Ha Gonee 10 % [45].

IlepcnieKTMBHBIM HAIPaBICHUEM SIBIISET-

csl BHEApEHUE LU(POBBIX TEXHOJOTHH U METOHOB
HCKYCCTBEHHOTO HWHTEJUIEKTa, KOTOPBHIE IO3BOJIS-
I0T aHAJIM3UPOBAaTh OOJIBIIOE KOJIMYECTBO JAHHBIX,
IIPOTHO3UPOBATh PUCKH, a TAK)XKE BBIABIISATH PAHHHE
npu3Haky 3a0oneBaHuid. OnHaKo A7 JaibHEHIero
U LIMPOKOIO BHEAPEHMsI JAaHHBIX TEXHOJIOTUH He-
00XOJMMBI UCCIIeIOBAHMS, KOTOPBIE HAPaBJICHbI HA
OLIEHKY UX 3(PPEKTUBHOCTH.

BriBoabI

[TpoBeneHHbIN aHaNM3 Mmokasai, 4Tto pado-
Ta B TOPHOAOOBIBAIOIIEH NPOMBIIIIEHHOCTH I10-
IIPEKHEMY CBSI3aHA C CEPbE3HBIMU PHUCKAMHU IS
370poBbsl. Bo3zelicTBue BpeaHbIX (akTOpOB, BBICO-
Kasi Harpy3ka U OCOOCHHOCTH OpraHH3aluu TpyAa
NPUBOAAT K Pa3BUTUIO NMPOGECCHOHANBHBIX 3a00-
JIEBAaHUM, POCT TpaBMaru3Ma, a TaKXe HEraTUBHO
CKa3bIBaIOTCS HA ICUXO03MOLIMOHAJIBHBIM COCTOSIHUN
pabOTHUKOB. BBIJIO BBIABICHO, YTO TPAJUIIMOHHBIX
MOIXOJIOB K MEIUIIMHCKOMY OOECIIEUEHHIO yXKe He-
noctarouHo. Ha ceropssimHuii jeHb Bce Ooiiblie
3HaYeHUE NpHOOpeTaeT NpopUIAKTUKA U pPaHHEe
BbIsBJIICHUE 3a0osieBaHuil. B 3TOM KOHTeKkcTe oco-
Oblif UHTEpeC MpeCTaBIseT BHEIPEHHE LIH(PPOBBIX
TEXHOJIOTMHA M MCKYCCTBEHHOIO MHTEIIEKTA, KOTO-
pbl€ NO3BOJISAIOT 3apaHEe OLEHUBATh PUCKH, OTCIIE-
KHMBaTh COCTOSIHHE 3/10pOBbsi PAOOTHHUKOB U IIPH-
HUMaThb Oosiee TOYHbIE peleHus. TakuM oOpazom
pa3BUTHE CUCTEMbI METUIIMHCKON ITOMOILY JOJKHO
UJITU B CTOPOHY 00Jiee COBPEMEHHOTO, KOMILIEKCHO-
IO MOAX0/1a, OPUEHTUPOBAHHOTO HA MPOPHUIAKTUKY.
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TAY-KEH OHEPKOCIBI KOCIIIOPBIHAAPBI KbIBMETKEPJIEPIHE MEJIMIITNHAJIBIK
KOMEKTI YUBIMIACTBIPYIBIH 3AMAHAYHW TOCLIJIEPI

A. 10. Banraii ", C. A. A63aaueBa %, A. P. PoickysioBa !, K. B. A63anues 2,
A. O.CapcenoBa !, b. P. Aiib-sicuH >
'«KoramIbIK JeHcay bk cakTay skorapsl MekTeOi» KMY, Kazakcran, Aamars
2 «On-Dapabdu ateiagarsl Kaszak yinrteik yausepeuteti» KEAK, Kasakcran, Anmars
*Koppecnonoenm aemop

AHaaTna

Kipicne. Tay-keH eHepkociOl eH KayinTi canmajmapiablH Oipi OOJbIm TaOBLIAABl KOHE KOCIOW
TOYEKEIEPAIH JKOFaphl JEHIeWiMEH cHmarTaiajbsl. byn camara eHIIPICTIK ©JIIM-XKITIMHIH IIaMaMeH
8 %-b1 THecum. KyMbICIIBITIAp apachbiHa THEBMOKOHHO3BIH Tapanybl 3,7 %-ra AeiliH, ail CHIMKO3 — 8
%-ra neitin xetemi. Keitbip eHipiepae «aypylapablH YIITIK )KYKTEMEC» JeT aTanaThlH KYOBUIBICTBI KOCa
anFaHja, >KOFapbl KoMopOMITLUTIK Oalikanaasl. by dakropnap skymbicuibliapra MEAUIIMHAIBIK KOMEKTI
YUBIMJIACTBIPY KYHECIH OJIaH 9p1 3€PTTEY MEH KETUIAIPY KaKETTUIITH alKbIHAaNIbI.

Maxkcamul: Tay-KeH calachIHBIH KbI3METKEpIJIEpIHE METUIIMHAIIBIK KOMEKTI YHBIMAACTBIPYIbIH 3a-
MaHayH FbUIBIMH JIEPEKTEepl MEH QNIEMIIK TOKIpUOECIH Tanaay
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Mamepuanoap men a0icmep. 2010-2025 xpinap apajiblFbIHAAFBI FBUIBIME KapHsIaHBIMAAPFA TaJ-
7y JKYPri3iii, ojap Tay-KeH eHepKaciOl KbI3METKepIIepiHiH JeHCayIbIK KaFAalbl, KOCINTIK KayinTep KoHe
MeIMIIUHAIIBIK KOMEKT1 YHBIMIACThIpY Macelesepine apHanFan. Oneobuerrepai i3ney PubMed, Scopus, Web
of Science xone Google Scholar nepexkopnapsinaa xyprizunai. [llomyra 3eprrey TakbIpblObIHA ColiKec
KEJIETIH OpBIC OHE aFbUILIBIH TUIAEPIHACT] KapUsUIaHBIMAAP €HI13UIAl. AJIBIHFAH JepeKTep 3epTTeyliH
HET13r1 OarbITTapbl OOMBIHIIA KYHEISHAIPLIIL.

Homuorcenep. JKympiciibuiap 3usHIbl pakTopiaapabiH (11aH, 1y, Jipiid, XUMUSIIBIK 3aTTap) KeIeH 1
ocepiHe YIIbIpai/bl, OyJ1 MHEBMOKOHHMO3 JKOHE CHJIMKO3 CUSIKTHI KOCciOW aypyiapAblH JaMyblHa OKeJesl.
Keiibip eHipnepae «aypylapiblH YIUTIK JKYKTeMecD» (CHIMKO3, TyOepKyne3, MHQEKIMUIBIK aypynap)
Oaiikananpl. COHBIMEH KaTap MCUXO3MOLMOHAIBIK OY3bIIbICTApABIH KOFaphl TApaTyhl )KOHE aybICHIMJIBIK
KYMBIC PEKUMIHIH JKapaKaTTaHy KayliHe dcepi aHbIKTaJAbl. MeIuIMHANIBIK KOMEKTIH JSCTYpIi Moaemi
KETKUTIKC13 €KeH1 KOpCeTUI1 )KoHe MPO(UITaKTHKAFa OaFbITTANIFaH TACIIEPre KOIly KaKeTTLTIr HeTr13/1e11.

Kopvimbinovl. Tay-keH eHepkaciOi KbI3METKEpJepiHe MEAULMHAIBIK KOMEKTI YHBIMAACTBIPY/IbI
KETUIIPY NpodHIaKTUKaFa OaFbITTaIFaH TACUIEpre Koly/i, COHai-aKk Toyekenaepal 6omkay koHe ay-
pyJlapasl epTe aHbIKTay YIIiH HUQPIBIK TEXHOJOTHsIap MEH »acaHbl MHTEJUIEKTIHI KOJJaHyIbl Tajarl
eTel.

Tyiiin co30ep.: may-ken oHepKkacibi, KaCINMIK aypynap, NHe6MOKOHUO3, CUNUKO3, eHOeK MeOuyuHa-
Ccbl, Kacinmik Kayinmep, eHoekmi Kopaay.

MODERN APPROACHES TO THE ORGANIZATION OF MEDICAL CARE FOR EMPLOYEES
OF MINING INDUSTRY ENTERPRISES

A.Y. Vangay ", S. A. Abzaliyeva %, A. R. Ryskulova ', K. B. Abzaliyev 2,
A. O.Sarsenova', B. R. Ayaseen *
'«Kazakhstan School of Public Health» KMU, Kazakhstan, Almaty
2 «Al-Farabi Kazakh National University» NPJSC, Kazakhstan, Almaty
*Corresponding author

Abstract

Relevance. The mining industry is one of the most hazardous sectors and is characterized by high
occupational risks. It accounts for up to 8 % of fatal occupational injuries. The prevalence of pneumoconio-
sis among miners is 3.7 %, while that of silicosis is up to 8 %. In some regions, a high level of comorbidity
is observed, including the «triple burden of disease». These factors indicate the need for further research
and improvements in workers’ medical care systems.

Objective: to analyze modern scientific data and international experience in the organization of
medical care for workers in the mining industry

Materials and methods. An analysis of scientific publications from 2010 to 2025 was conducted,
focusing on workers’ health status, occupational risks, and the organization of medical care in the mining
industry. The literature search was performed using the PubMed, Scopus, Web of Science, and Google
Scholar databases. The review included studies published in Russian and English that were relevant to the
research topic. The obtained data were systematized according to the main areas of the study.

Results. Workers are exposed to a complex of harmful factors (dust, noise, vibration, and chemical
agents), which can lead to occupational diseases, including pneumoconiosis and silicosis. In some regions,
a «triple burden of disease» (silicosis, tuberculosis, infectious diseases) is observed. A high prevalence of
mental health disorders and the impact of shift work on injury risk were also identified. Traditional models
of medical care were found to be insufficient and require a transition to preventive approaches.

Conclusions. Improving the organization of medical care for mining workers requires a shift toward pre-
ventive approaches, using digital technologies and artificial intelligence to predict risks and detect disease early.

Keywords: mining industry, occupational diseases, pneumoconiosis, silicosis, occupational health,
occupational risks, labor protection.

170



JKYPHAJI KABAXCTAHCKO-POCCHUIMCKOTO MEJIULIMHCKOI'O YHUBEPCUTETA

v

ABTOPJIAP TYPAJIBI
Bawnraii Anexkcanapa FOpbeBHa — «KOFaMJIBIK IEHCAYIIBIK CaKTay» OiniM Oepy OaraapiaMachbIHBIH JTOKTOP-
aHTbl, «KOoFaM/IbIK J€HCAyIBIK CaKTay KOFapbl MekTeO» KazakcTaHAbIK MEUIIMHA YHUBEPCHUTET]; e-mail:
alexandra.vangay@gmail.com ; Tenedon: 87772945599; ORCID: https://orcid.org/0009-0004-9613-0471
Ad3anueBa CpiMOaT AOy.IXaMpOBHA — MEAMIMHA FBUIBIMAAPBIHBIH KaHaunatel, PhD, On-dapabu
arbIHIarbl Kazak YITTHIK yHUBEPCUTETIHIH aKIapaTThIK TeXHOIOTusIap (akynsreTi «YKacaH 1l HHTEIICKT
xoHe Big Datay xadenpacbiHbIH MiHIETIH aTKapymibl noueHTi, Kasakcran, Anmarsr; e-mail: abzaliyeva.
symbat@gmail.com; ORCID: https://orcid.org/0009-0004-9802-0129.
Poicky10Ba Asmaryia PaxuMKbI3bl — MEIMIIMHA FBUIBIMAAPBIHBIH KaHAWIATHI, KaybIMIACTHIPBLIFAH
npodeccop, KoraMapIK AeHCAyIbIK CaKTay >KOHE QJIEyMETTIK FhUIBIMIAp KadeapachblHBIH MEHIepylIlici,
«KoramapIK neHcaynblK cakTay >Korapbl MekTeOi» Ka3zakcTaHIbIK MeIuIliHA YHUBEPCHTETI; e-mail:
r.alma@bk.ru; Tenedon: 87015262869; ORCID: https://orcid.org/0000-0003-4768-4799.
Ao3anueB Kyar BasiHableBH4Y — MeTUIIMHA FBUIBIMIAPBIHBIH JOKTOpHI, On-Dapadu areiHgarel Kaszax
WITTHIK YHUBEPCUTETI aKHnaparThlK TexHojorusnap Qaxynsreri «Kacanabl MHTEIUIEKT koHe Big Datay
Ka(eapachIHBIH KaybIMJIACTHIpbUIFaH npodeccopsl, Kazakcran, Anmarsr; e-mail: abzaliev_kuat@mail.ru;
ORCID: https://orcid.org/0000-0003-2452-854X.
CapcenoBa Aiiman OHy1ac0eKOBHA — KOFaM/IBIK JICHCAYNBIK CaKTay MarucTpi, JOKTopaHT, «KoramIbIK
JICHCAyYJIBIK CaKTay >Korapbl MekTeO1» KazakcTanabIKk MeIMIIMHA YHUBEPCHTI; e-mail: sarsenova.a@mediker.
kz; renedon: 87017011177; ORCID: https://orcid.org/0000-0002-8432-6184.
Aab-flcun Bakp Pabax — sxanmel gopirepiik mpakTHka KadeapachlHbIH MHTEpHi, MeaummHa >koHe
JIeHCcayIbIK cakTay (hakynbreTi, On-Dapabu ateinaars Kazak yITTeIK yHHBepcuTeTI; e-mail: bakerrabah12@
gmail.com; Tenedon: §7471122690; ORCID: https://orcid.org/0009-0008-5282-5094.

OB ABTOPAX
Bawnraii Anexcanapa FOpbeBHa — 10KTOpaHT 110 0Opa3oBaTenbHON nmporpamme «OOIIecTBEHHOE 3APaBO-
oxpaHeHuey, KazaxcraHckuil MeTUIIMHCKUN yHUBEpPCUTET «BpIcias mkona 00IecTBEHHOTO 3/1paBooXpa-
HeHMs»; e-mail: alexandra.vangay@gmail.com; tenedon: 87772945599; ORCID: https://orcid.org/0009-
0004-9613-0471.
Ad3anueBa CpiM0aT AGyJIXaupPOBHA — KaHAUAAT MEIUIMHCKUX HayK, PhD, ncnonustonuii 00s3aHHOCTH
nouenta kadenpsl «MckyccTBeHHbIN uHTEIEKT U Big Datay ®akynbrera MH()OPMAIIMOHHBIX TEXHOJO-
ruii HAO «Ka3axckuii HallmoHaJIbHBIA YHUBEpcUTeT nMeHn Anb-Papabu» Kazaxcran, Anmarsr; e-mail:
abzaliyeva.symbat@gmail.com; ORCID: https://orcid.org/0009-0004-9802-0129.
PoickyjgoBa Aamaryas PaxumoBHA —KaHIUIAT MENUIMHCKUX HAyK, aCCOIMUPOBAHHBIN mpodeccop,
3aBenymas kadenpori OOIIECTBEHHOTO 30POBBS U COIMAIBHBIN HayK, Ka3axcTaHCKUU MeIMIIMHCKHIA
yHHUBEpCcUTET «Bpicmas mkona oOLIECTBEHHOTO 37paBoOXpaHeHus»; e-mail: r.alma@bk.ru; Tenedon:
87015262869; ORCID: https://orcid.org/0000-0003-4768-4799.
Aod3anueB Kyar basiHableBUY— J1.M.H. aCCOLMUPOBAaHHBIN npodeccop kadenpsl «ICKyCCTBEHHBINH HHTEI-
nexT u Big Datay ®akynsreta nnpopmannonssix texaonoruit HAO «Ka3zaxckuil HallmoHaIbHBIA YHUBEP-
cuter uMeHu Anb-®apabu» Kazaxcran, Anmarsl; e-mail: abzaliev_kuat@mail.ru; ORCID: https://orcid.
org/0000-0003-2452-854X.
CapcenoBa Aiiman Oniiac0eKOBHA — MarucTp OOIIECTBEHHOTO 37paBOOXPAaHEHUsI, TOKTOpaHT, Kazax-
CTAaHCKMHA MEIUIMHCKHIA yHHMBEpPCUTET «Bpicuias mkona oOIIECTBEHHOTO 37paBOOXpaHEHHs»; e-mail:
sarsenova.a@mediker.kz; renedon: 87017011177; ORCID: https://orcid.org/0000-0002-8432-6184.
Aab-Slcun Bakp Padax — unrepH kadenpsl ob1eit BpaueOHol npakTuku, @akynsreTra MeauIuHbI U 3/1pa-
Booxpanenust HAO «Ka3zHY um Anp-®@apabuy; e-mail: bakerrabah12@gmail.com; Tenedon: 87471122690;
ORCID: https://orcid.org/0009-0008-5282-5094.

ABOUT AUTHORS

Vangay Alexandra — PhD Student in the Public Health Educational Program, Kazakhstan Medical
University «KSPH»; e-mail: alexandra.vangay@gmail.com; phone: +7 777 294 5599; ORCID: https://

171


mailto:alexandra.vangay@gmail.com
https://orcid.org/0009-0004-9613-0471
mailto:abzaliyeva.symbat@gmail.com
mailto:abzaliyeva.symbat@gmail.com
https://orcid.org/0009-0004-9802-0129
mailto:r.alma@bk.ru
https://orcid.org/0000-0003-4768-4799
mailto:abzaliev_kuat@mail.ru
https://orcid.org/0000-0003-2452-854X
mailto:sarsenova.a@mediker.kz
mailto:sarsenova.a@mediker.kz
https://orcid.org/0000-0002-8432-6184
mailto:bakerrabah12@gmail.com
mailto:bakerrabah12@gmail.com
https://orcid.org/0009-0008-5282-5094
mailto:alexandra.vangay@gmail.com
https://orcid.org/0009-0004-9613-0471
https://orcid.org/0009-0004-9613-0471
mailto:abzaliyeva.symbat@gmail.com
https://orcid.org/0009-0004-9802-0129
mailto:r.alma@bk.ru
https://orcid.org/0000-0003-4768-4799
mailto:abzaliev_kuat@mail.ru
https://orcid.org/0000-0003-2452-854X
https://orcid.org/0000-0003-2452-854X
mailto:sarsenova.a@mediker.kz
https://orcid.org/0000-0002-8432-6184
mailto:bakerrabah12@gmail.com
https://orcid.org/0009-0008-5282-5094
mailto:alexandra.vangay@gmail.com
https://orcid.org/0009-0004-9613-0471

AKTYAJIbHBIE [TIPOBJIEMbI TEOPETUYECKOM U KJIIMHUYECKOM MEJULIUHBL, Ne2 (52) 2026

orcid.org/0009-0004-9613-0471.

Abzalieva Symbat — PhD in Medicine, Acting Associate Professor, Department of Artificial Intelligence and
Big Data, Faculty of Information Technologies Al-Farabi Kazakh National University; e-mail: abzaliyeva.
symbat@gmail.com; telephone: +7 777 232 2978 ORCID: https://orcid.org/0009-0004-9802-0129.
Ryskulova Almagul — Candidate of Medical Sciences, Associate Professor, Head of the Department of
Public Health and Social Sciences, Kazakhstan Medical University «KSPH»; e-mail: r.alma@bk.ru ;
phone: +7 701 526 2869; ORCID: https://orcid.org/0000-0003-4768-4799.

Abzaliyev Kuat — Doctor of Medical Sciences, Professor, Department of Artificial Intelligence and Big
Data, Faculty of Information Technology Al-Farabi Kazakh National University; e-mail: abzaliev_kuat@
mail.ru; telephone: +7 701 221 2211; ORCID: https://orcid.org/0000-0003-2452-854X.

Sarsenova Aiman — Master of Public Health, PhD Student, Kazakhstan Medical University «KSPH»;
e-mail: sarsenova.a@mediker.kz; telephone: +7 701 701 1177; ORCID: https://orcid.org/0000-0002-8432-
6184.

Alyaseen Bakr Rabah — Medical Intern, Department of General Practice, Faculty of Medicine and
Healthcare, Al-Farabi Kazakh National University; e-mail: bakerrabah12@gmail.com; phone: +7 747 112
2690; ORCID: https://orcid.org/0009-0008-5282-5094.

Bknao aesmopos. Konyenmyanuzayua: A. FO. Baneaii; Ilouck u ananius aumepamypHuix UCMOYHUKOS. A.
FO. Banean, C. A. Abzanuesa; Memooonoeus o63opa: A. P. Pvickynosa;, Kpumuueckuii ananuz u unmep-
npemayus nayunsix oannvix: K. b. A6szanues; Hayunoe pykosoocmeo: b. P. Anv-sacun;, Hanucanue mexcma
— nepsonauanvhuviil sapuanm. A. FO. Baneaii; Hanucanue mexcma — pedaxmupoganue u oopabomxa: C. A.
A63zanuesa, A. P. Pvickynosa, K. b. A63zanues, b. P. Anv-acun,; Ymeepoicoenue 0KoHuamenbHoll 8epcull pyKo-
nucu: A. FO. Baneau, C. A. A63anuesa, A. P. Pvickynosa, K. b. A6zanues, A. O. Capcenosa, b. P. Anv-scum.
Kongnuxm unmepecos. Bce asmopul 3a:61:10m 006 0mcymcmeuu nomeHyuaibHo2o Kongaukma unmepe-
co8, mpebyiouje2o packpolmus 8 pamkax OaHHOU CIambl.

Qunancuposanue. Omcymcmeyem.

Bce agmopuvl 0000punu okonuamensuyio 6epcuro Cmamsbu U HeCym OmeencmeeHHOCHb 3d eé cooep-
Jcanue.

Cmamuva nocmynuna ¢ peoakyuto: 3.03.2026 200.
Ilpunama k nyonukayuu: 17.03.2026 200.

172


https://orcid.org/0009-0004-9613-0471
mailto:abzaliyeva.symbat@gmail.com
mailto:abzaliyeva.symbat@gmail.com
https://orcid.org/0009-0004-9802-0129
mailto:r.alma@bk.ru
https://orcid.org/0000-0003-4768-4799
mailto:abzaliev_kuat@mail.ru
mailto:abzaliev_kuat@mail.ru
https://orcid.org/0000-0003-2452-854X
mailto:sarsenova.a@mediker.kz
https://orcid.org/0000-0002-8432-6184
https://orcid.org/0000-0002-8432-6184
mailto:bakerrabah12@gmail.com
https://orcid.org/0009-0008-5282-5094

THE JOURNAL KAZAKH-RUSSIAN MEDICAL UNIVERSITY

A4

UDC: 616-053.9-06
IRSTI: 76.29.59

DOI: 10.64854/2790-1289-2026-52-2-12

CURRENT EVIDENCE ON FRAILTY IN OLDER ADULTS:
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Abstract

Introduction. Frailty is a common geriatric syndrome associated with decreased functional capacity
and a high risk of adverse outcomes. According to studies, its prevalence among individuals aged 50 years
and older averages 17.4 %, while pre-frailty prevalence reaches 49.3 %. In the Republic of Kazakhstan, the
issue of frailty remains insufficiently studied despite the growing proportion of older adults and the high
prevalence of chronic diseases.

Objective: analysis of current data on frailty in older adults.

Materials and Methods. A review of the scientific literature on the prevalence, risk factors, and
diagnostic methods of frailty in older adults was conducted. The search was performed in the databases
PubMed, Scopus, Web of Science, and Google Scholar for the period 2010-2025. Articles in Russian
and English focusing on frailty in older adults were included; irrelevant and duplicate publications were
excluded.

Results. Frailty is a syndrome with a staged and dynamic course. Three stages are distinguished:
robust, pre-frailty, and frailty. The prevalence of the syndrome varies from 10 % to 24 % depending on the
population, reaching about 20 % in Asian countries and decreasing to 7-8 % in some countries. Pre-frailty
is more common and may reach 40-50 %. The highest prevalence is observed among individuals with
multimorbidity and in low- and middle-income countries. The main risk factors include advanced age,

multimorbidity, low physical activity, poor nutrition, cognitive impairment, and social isolation.
Conclusions. Frailty is a common and clinically significant syndrome that has a substantial impact
on the health and quality of life of older adults. The high variability in prevalence and the multifactorial
nature of its development require a comprehensive approach to diagnosis and prevention.
Keywords: frailty, older adults, prevalence, risk factors, diagnosis.

Introduction

In the context of an aging global population,
issues related to maintaining the health of older
adults are becoming increasingly relevant. One of
the most significant challenges in this age group is
the decline in physical functioning, which reduces
quality of life and increases dependence on outside
assistance. Geriatric syndromes play a significant
role in the development of functional limitations,
with frailty occupying a special place among them
[1]. Frailty is a common and significant geriatric
syndrome characterized by an age-related decline
in physiological reserves and impaired function of
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various organs and systems [2]. Frailty is consid-
ered to be very common in older adults and is as-
sociated with a high risk of falls, disability, hospi-
talization, and mortality [3].

A meta-analysis by Siriwardhana and col-
leagues, involving people aged 50 and older from
15 countries, found an overall prevalence of physi-
cal frailty of 17.4 %, ranging from 3.9 % to 51.4
%. The prevalence of pre-frailty was 49.3 %, rang-
ing from 13.4 % to 71.6 % [4]. The study’s results
also showed that the prevalence of frailty among
community-dwelling older adults is higher in mid-
dle-income countries compared to high-income
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countries. Population aging is a global phenome-
non observed not only in high-income countries. In
low- and middle-income countries, life expectancy
is also increasing, which is linked to the develop-
ment of healthcare systems. At the same time, the
rate of demographic aging in the Commonwealth
of Independent States exceeds that of economically
developed countries. This trend places an addition-
al burden on developing economies, as they must
simultaneously address health care, social support,
and social security challenges associated with the
aging population [5].

In the Republic of Kazakhstan, frailty has
not been sufficiently studied, but existing research
indicates significant factors contributing to its prev-
alence. It has been found that older adults experi-
ence a decline in functional independence, a high
need for medical and social assistance, and an in-
creased risk of falls [6]. At the same time, chron-
ic noncommunicable diseases account for a large
share of the disease burden, and they are an impor-
tant factor in the development of frailty [7]. Given
the growing proportion of the elderly population
and the limited research in this area, frailty is a sig-
nificant issue in Kazakhstan.

Materials and Methods

We conducted a review of the scientific lit-
erature on the prevalence, risk factors, and diagnos-
tic methods for frailty in older adults. The literature
search was conducted between April and May 2026
in the international scientific databases PubMed,
Scopus, Web of Science, and Google Scholar. The
analysis included articles published between 2010
and 2025.

The following keywords and their combina-
tions were used for the search: «frailty», «elderlyy,
«older adultsy, «prevalencey, «risk factorsy, «geri-
atric syndromey, «agingy, «multimorbidityy, «sar-
copeniay, «social frailty». The search strategy com-
bined keywords using Boolean operators (AND,
OR). The following search combinations were
applied: («frailty» OR «frailty syndrome») AND
(«older adults» OR elderly OR aging); («frailty»)
AND prevalence; («frailty») AND «risk factorsy;
and («frailty») AND diagnosis.

Inclusion criteria were: publications in Rus-
sian and English; articles published between 2010
and 2025; studies on geriatric asthenia; data on
prevalence and/or risk factors; original studies, sys-
tematic reviews, and meta-analyses; and the inclu-

sion of older adults in the study. Exclusion criteria
included publications published before 2010, dupli-
cate studies, articles without full text, works lack-
ing quantitative or analytical data, publications not
relevant to the study topic, and studies involving
exclusively young adults.

Results

Frailty is considered a syndrome because it
has a multifactorial nature, manifests as a cluster
of symptoms, and is associated with impaired func-
tion in several body systems [8].

Three main stages are distinguished in the
progression of frailty: the normal state (robust),
pre-frailty, and frailty. Pre-frailty is an intermediate
and potentially reversible condition, whereas estab-
lished frailty is characterized by a marked decline
in the body’s functional capacity and increased de-
pendence on outside assistance [9]. At the prefrailty
stage, the first clinical signs appear, such as weak-
ness and fatigue. Established frailty is associated
with a marked decline in physical activity, slowed
gait, reduced muscle strength, and increased vul-
nerability to adverse effects. Consequently, the risk
of falls, hospitalization, and other complications
increases [10].

Frailty is considered a multifactorial syn-
drome, assessed using a phenotypic model and a
deficit accumulation model. The progression of this
condition occurs in stages and includes the pre-
frailty and overt frailty phases. Clinically, the syn-
drome manifests as weakness, fatigue, and reduced
physical activity. It is important to note that frailty
is a dynamic condition that can progress and par-
tially regress [11].

A key feature of frailty is its difficulty in
diagnosis. Fierro-Marrero et al. (2025) noted the
absence of a unified standard for assessing this syn-
drome, as well as the existence of various diagnos-
tic tools based on different conceptual approaches.
Furthermore, frailty shares similar manifestations
with other geriatric conditions, such as sarcopenia,
cognitive impairment, and disability, which com-
plicates its differential diagnosis and reduces the
accuracy of the prognosis [12].

The Frailty Index is based on the concept of
cumulative deficits. Within this framework, frailty
is viewed as the cumulative impact of multiple im-
pairments, including symptoms, chronic diseases,
and functional and cognitive changes. The index is
calculated as the ratio of identified deficits to their
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total number and serves as a continuous measure of
frailty severity [13].

The phenotypic model of frailty includes 5
criteria: weakness, fatigue, reduced activity, slowed
gait, and weight loss; the presence of three of these
criteria indicates a diagnosis of geriatric asthenia,
while 1-2 indicate a predisposition [14].

The clinical scale for frailty is a simple clin-
ical scale (1-9) based on an assessment of the pa-
tient’s functional status and level of independence;
it has high prognostic significance but is partially
dependent on subjective assessment [15]. Individu-
als with frailty typically report a low subjective as-
sessment of their health status, which may indicate
a decline in the body’s functional capabilities [16].
The assessment yields a total score ranging from 1

Table 1. Main models for diagnosing frailty

(good condition) to 9 (terminal stage), reflecting the
severity of the syndrome [17].

One of the simplest tools for screening
frailty is the FRAIL scale, a questionnaire compris-
ing five components: fatigue, resistance (ability
to climb stairs), ambulation (mobility), illnesses
(chronic conditions), and loss of body weight (loss
of weight). Based on the total score, conditions
are classified as normal, pre-asthenia, or asthenia.
This scale allows for the rapid identification of in-
dividuals at increased risk of adverse outcomes,
including disability, reduced functional status, and
mortality [18].

For a clear comparison of methods for di-
agnosing senile asthenia, their main characteristics
are summarized in Table 1.

Model Va!ua‘tlon Main components Points/score Ad\-rathag.es and
principle limitations
Questionnaire | Fatigue, climbing stairs, Easy and quick to use; no
FRAIL scale [12] (self- walking, medical condi- | 0-5 points | equipment required; may be
assessment) tions, weight loss subjective
) . A quick assessment, widely
.. . .. Functional status, cogni- . .. .
Clinical Frailty Clinical o . used in clinical practice,
) tive impairment, depen- | Levels 1-9 C
Scale [13] judgment dence depends on the physician’s
experience.
Fried phenotype : Weight loss, weakness, A more objective assess-
Physical i . o :
[14] fatigue, walking speed, | 0-5 criteria ment requires measure-
Assessment ..
activity level ments to be taken
Frailty Index [15- | Accumulation | Symptoms, diseases, and Index (0-1) ti(I){rflh Cicr;uiziﬁ C(;T(I;Lll;%;r
18] of deficits functional disorders irrl)tensii;’/

Source: compiled by the authors on the basis of [12-18]

Prevalence of geriatric asthenia. Accord-
ing to a systematic review by Collard et al., which
includes studies from high-income countries, the
prevalence of frailty among community-dwelling
older adults averages approximately 10 % [19].

According to a systematic review and me-
ta-analysis by O’Caoimh R et al. (2021), frailty is
widespread among the elderly population world-
wide. Its prevalence ranges from 12 % to 24 %,
but varies widely depending on the diagnostic cri-
teria and population characteristics used. A higher
prevalence of the syndrome is observed in low- and
middle-income countries. Furthermore, the preva-
lence of frailty increases with age and is more com-
mon in women [20].
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According to a study by To T-L et al., the
prevalence of frailty among older adults in Asian
countries averages 20 %. Thus, approximately 1 in
5 older adults in this region exhibits signs of frailty
[21]. At the same time, the prevalence of the syn-
drome varies significantly depending on living con-
ditions. It has been noted that among older adults
living in rural areas, the prevalence of frailty is
about 17-18 %, while the prevalence of pre-frailty
exceeds 40 % [22].

In some Asian countries, prevalence rates
are similar. For example, in Indonesia, the preva-
lence of frailty among the elderly population is
approximately 16-20 % [23]. A large-scale inter-
national study by Pitter et al. (2024) across 42 Eu-
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ropean countries found a significant prevalence of
frailty among the elderly population. It was found
that the incidence of this syndrome increases sub-
stantially with age, particularly in older age groups.
At the same time, frailty is more commonly diag-
nosed in women than in men. There are marked
cross-national differences, with higher prevalence
rates characteristic of Eastern and Southern Eu-
ropean countries, whereas in Northern European
countries they are lower, reflecting the influence of
socioeconomic and demographic factors [24].

At the same time, rates may be lower in
some countries. For example, a nationally repre-
sentative study by Murayama et al. found that the

Table 2. Prevalence of frailty in various populations

prevalence of frailty among the elderly population
in Japan is approximately 7-8 %, which is lower
than in several other countries [25].

The presence of multimorbidity in older
adults is particularly significant. A systematic re-
view and meta-analysis by Cai et al. found that the
prevalence of frailty among individuals with mul-
tiple chronic conditions is approximately 18 %,
whereas the prevalence of pre-frailty reaches 45-50
%. This indicates a significant influence of multi-
morbidity on the development and progression of
this syndrome [26]. Table 2 presents data on the
prevalence of frailty from various studies.

Ne Source Region / Population Prz:?rl.ee?ﬁz of Pre-asthenia Features
1 Collard RM et ( ril}rlr::ilina(tile(zfnei ed 10,7 % (4,0- 41,6 % (35,0- | Older adults living in
al,, 2012 [19] | ‘P Coufltries) p 59,1 %) 73,9 %) the community
5 O'Caoimh R et 62 countries 12-24 % 40 Yt It depends on the eval-
al., 2021[20] (worldwide) ° uation method
To T-L et al., . o One in five older
3 m2121] Asia 20,5% i adults
XuR etal., o o Higher in rural
4 2021 [22] Rural areas 17-18 % >40 % populations
}— 0 -
5 Parlac;%nzag’A[zAﬁt Indonesia 16 22 /f)@ 40 40-50 % Significant variability
. 0
Pitter JG et al., . 12-15 % (on 5-25 %+ across
6 2024 [24] Europe (42 countries) average) ) countries
Murayama H et o o Lower than in other
7 al., 2020 [25] Japan 7-8% 40-45 % countries
Cai S et o 0 o High risk in cases of
8 al.,2025 [26] Comorbidity 18% 45-50% chronic diseases

Source: compiled by the authors on the basis of [19-26]

Risk factors for geriatric asthenia. Frailty is
a multifactorial syndrome (Table 3). A systematic
review by Deng et al. (2025) showed that the main
risk factors include advanced age, female gender,
multimorbidity, low physical activity, malnutrition,
cognitive impairment, and social isolation. It was
found that early identification and correction of
these factors can slow the progression of the syn-
drome [27]. Wang’s meta-analysis confirmed the
role of many modifiable factors, including a low
body mass index, lack of physical activity, vitamin
D deficiency, smoking, depression, and chronic dis-
eases [28].

Boucham et al. (2024) note that these fac-
tors are well established, supported by numerous
systematic reviews and meta-analyses. Addition-
ally, important risk factors include frequent hospi-
talizations and a decline in functional independence
among older adults [29].

Social factors are particularly important.
Social isolation, loneliness, low income, and low
education are associated with an increased risk of
developing geriatric asthenia. Social vulnerability
is considered an important component of the over-
all syndrome and may contribute to the develop-
ment of physical and cognitive decline [30].
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According to current understanding, senile
frailty develops from the accumulation of various
developmental abnormalities and a decline in the
body’s physiological reserves. Individual risk fac-
tors do not act in isolation but reinforce one anoth-
er. All of this leads to an exacerbation of the syn-
drome [31].

Older adults receiving home care require spe-
cial attention. The study showed that this group has
a higher risk of developing frailty associated with
reduced mobility, functional dependence, chronic

diseases, malnutrition, and depression. The study
also noted that frailty is closely linked to increased
demand for medical and social assistance [32].

It should be noted that senile frailty is con-
sidered a multidimensional syndrome, as the sever-
ity and prevalence of this condition depend on the
living conditions of older adults, and it is higher
among those who are highly dependent and in need
of care. The various components of frailty are inter-
related and reinforce one another [33].

Table 3. Classification of key determinants contributing to the development of frailty syndrome

Key determinants Examples

Biological advanced age, sarcopenia, hormonal changes

Medical cardiovascular disease, diabetes, cognitive impairment
Social social isolation, low income

Behavioral physical inactivity, malnutrition

Pharmacological polypharmacy

Source: compiled by the authors on the basis of [12-18]

Discussion

The findings are consistent with those of
other studies, which have shown significant differ-
ences in frailty prevalence across populations and
living conditions [34; 35].

According to studies, this syndrome is asso-
ciated with an increased risk of adverse outcomes,
including disability and mortality, and should be
taken into account when making clinical decisions
[36; 37].

The considerable variation in the reported
prevalence of frailty across different countries may
be explained by differences in demographic charac-
teristics, socioeconomic conditions, healthcare sys-
tems, and the assessment instruments used. Studies
applying the Fried Frailty Phenotype often report
different prevalence estimates compared with those
using the Frailty Index or the Clinical Frailty Scale,
highlighting the need for standardized diagnostic
approaches [8; 13; 20; 24].

The findings of this review emphasize the
importance of early identification of frailty in pri-
mary healthcare. Routine screening of older adults
may facilitate timely interventions, including physi-
cal activity programs, nutritional support, and com-
prehensive geriatric assessment, which have been
shown to delay frailty progression and improve
functional outcomes. Integrating frailty assessment
into routine clinical practice may therefore contrib-
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ute to healthier ageing and reduce healthcare utili-
zation [1; 10; 29; 43].

In recent years, understanding of this syn-
drome has expanded to include not only physical but
also cognitive components. In particular, the litera-
ture describes a condition combining physical weak-
ness and cognitive impairment. All of the above data
underscore the complexity of the syndrome’s struc-
ture and its impact on prognosis [38-40]

Despite significant progress in the study of
geriatric asthenia, some limitations remain. The
lack of a single definition and the use of multiple
diagnostic tools lead to significant variability in re-
sults and make comparison difficult [41; 42]. At the
same time, frailty is viewed as a promising area of
modern geriatrics and offers new opportunities to
improve the quality of medical care for elderly pa-
tients [43-45].

The increasing ageing of the population
worldwide makes frailty an important public health
challenge. Given the absence of a universally ac-
cepted diagnostic standard, further high-quality
prospective studies are needed to improve the com-
parability of research findings and support the de-
velopment of evidence-based prevention and man-
agement strategies [3,8,41,43].

Limitations. This review is limited by the
heterogeneity of the included studies regarding
study design, populations, and frailty assessment
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methods. However, the available evidence allows
for a comprehensive overview of current knowl-
edge on frailty in older adults.

Conclusion

Frailty is a complex syndrome caused by
the interaction of biological, medical, and social
factors. This condition requires further study due
to the significant diversity of its manifestations and
the lack of a standardized diagnostic method. The
development of effective strategies for early detec-
tion and prevention of frailty is becoming increas-
ingly important, particularly in aging populations.
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ETJTIE ’)KACTAT'BI ATIAMJAPIATBI KAPTTBIK ACTEHUSA TYPAJIBI 3AMAHAYH
KO3KAPACTAP: OJAEBUETKE IOJIY

¢

X. Wang ', K. M. ®aiizynmmna’, A. M. UmamaraunoBa’*
! «On-Dapabdu ateingarsl Kazak ¥urteik yausepcureti» KEAK, Kazakcran, AnMarst
2 KP ICM «Canunar KaiibipOekoBa aTbIHIaFbl ¥JITTBIK FHUIBIME JICHCAYIIBIK CAKTAY/IbI
JIaMBITY OpTaJibIFb», KazakcTan, Anmarsl
3«C. 1. Achenausipo atbiniarsl Kazak ynTTeik Menuinaa yausepeuteti» KEAK, Kazakcran, Anmarsr
*Koppecnondenm asmop

Anjgarmna

Kipicne. KapTTbIK acTeHUs] — (YHKIMOHAIABIK MYMKIHIAIKTEP/IIH TOMEHICYIMEH KOHE JKaFbIMChI3
caJIJapAbIH KOFapbl KayIiMEH CUIAaTTaIaThIH KeH TapaliFaH repraTpUsIIbIK CHHAPOM. 3epTTeyiepre coikec,
50 »xacTaH acKaH aJaMJiap apachblHAa OHbIH Tapalybl opTa ecenneH 17.4 % Kypaiiasl, an npeaacrenus 49.3
%-ra neitin sxeteni. Kazakcran PecryOnukachinaa KOpilik acTeHUs Macesieci KapT ajamaap YJIeCiHiH apTy-
BIHA JKOHE CO3BUIMAJIBI aypyJIapAbIH KOFaphl TapalyblHA KapaMacTaH KETKUTIKTI IeHreiiie 3epTTeIMereH.

Makcampi: KapT anaMaapaarbl KOPUTIK aCTEHHUSICHI TypaJibl 3aMaHayH JIEpeKTepIl Tajay.

Mamepuanoap men 20icmep. Kapt agammapaarsl KOPiik aCTEHUSICHIHBIH Tapalybl, Kayin GpakTop-
Japbl )KOHE TUATHOCTUKA oficTepl OOWBIHINIA FRUIBIMU ofieOueTTepre Tanaay xyprizinigi. [3mey PubMed,
Scopus, Web of Science sxone Google Scholar nepexrep 6azanapeiama 2010-2025 xpuinap apaibFbHIA
xyprizinai. Kapr agampgapaarbsl KOpulik acTEeHHMSACHIHA apHAJIFaH OPBIC JKOHE aFbUIIIBIH TUIAEpiHAET]
Makajajap eHri3iii; TaKbIPBITKa COMKec KeJIMEHTIH KoHe KalTalaHaThIH >KapHsIaHBIMAAP aJIbIHBII Ta-
CTaJIbI.

Homuoicenep. KapTThIK aCTeHUSI — CAThUIBI XKOHE JMHAMHUKAIIBIK aFbIMMEH CHUTIATTAIaThIH CHHIPOM.
OnbIH yII Ke3eHi Oap: KaJbINThl jKafaal, MPeJacTeHus jKoHe aWKbIH acTeHus. CHUHIPOMHBIH Tapaybl
nomnyssiusra Oaitnansictsl 10 %-nan 24 %-ra neitin esrepin, Asus enaepinne mamamer 20 %-ra xereni,
an xeibip engepae 7-8 %-ra geitin Tomenneiini. [lpenacrenus xui kezneceni xone 40-50 %-ra geiiin
&KeTyl MyMKiH. EH oFapbl Tapaixy MyIbTHMOPOUATLIIr Oap agaMmaap/aa xoHe TaObIChl TOMEH JKOHE OpTa-
mra enzepae Oaiikananel. Herisri Kayin ¢akropiaapblHa erje Kac, MyJabTUMOPOUATUIIK, TOMEH (PU3UKAIIBIK
OeJICeHIUTIK, KETKUTIKCI3 TaMaKTaHy, KOTHUTUBTIK OY3BIIBICTAp JKOHE QJICYMETTIK OKIIAyJaHy sKaTa lbl

Kopvimuvinowvl. KapTTBIK acTeHUs - KapT a1aMIap/IbIH JICHCAYIBIFBI MEH OMip carachlHa Al TapIIbIKTal
ocep eTeTiH KeH TapaJiFaH )KoHe KJIMHUKAJIBIK MaHbI3/1bI CUHIPOM. OHBIH TapaiTybIHBIH KOFaphl ©3repMeILTIri
MeH KeT(paKTOPJIbl TAOUFATHI TUATHOCTUKA MEH aJIJIbIH aTyFa KEeIIEH Il TOCIIII Tajam eTe/i.

Tyiiin ce30ep: kapinik acmeHusACsl, Kapm adamoap, mapaiyvl, Kayin akmopiapul, OUAZHOCMUKA.

COBPEMEHHBIE ITPEJICTABJIEHUSI O CTAPYECKOM ACTEHUH Y MMOXKWJIBIX JIFO-
JIEW: OB30P JIMTEPATYPBI

X. Wang!, K. M. ®aiizyaauna’, A. M. UmamatanHoBa’ *
'HAO «Kazaxckuit HartnonanbHbIi yHHBEpCHTET HMeHU Ab-DPapabuy», Kazaxcran, Anmarsr
2 PI'TI na ITXB «Hay4HbIii HallMOHAIBHBIHN IEHTP Pa3BUTHS 3APAaBOOXPAHCHHS
nmenn Camuaar KanpOexoBoii», Kazaxcran, Aiamarsl
SHAO «Ka3zaxckuii HanmonansHbiii MequmuHackuil yausepeutet umenn C. JI. AchenauspoBay,
Kazaxcran, Anmmatel
*Koppecnonoupyrowuii agmop

AHHOTANUA
Beeoenue. Crapueckass acTeHHsI SIBISETCS PaCIPOCTPAHCHHBIM T'e€pUATPUICCKUM CHHAPOMOM, KO-
TOPBIN aCCOIIMUPOBAH CO CHMKEHUEM (DYHKIIMOHAIBLHBIX BO3MOXKHOCTEH W BRICOKUM PHUCKOM HEOJIaronpu-
STHBIX UCX0/0B. [lo MTaHHBIM HCCIIeIOBAaHUH, €€ pacIpOCTPAaHEHHOCTh cpeau JuIl ctapiie 50 JeT cocTas-
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nsiet B cpenHeM 17.4 %, Torna kak npen-actenus gocturaet 49.3 %. B Pecniy6nuke Kazaxcran nmpobiema
CTap4YeCKON aCTEHUU OCTAETCsl HEJOCTATOUHO N3yUYEHHOM, HECMOTPS Ha POCT JI0JIU IT0>KUIIOTO HACEJIEHUS U
BBICOKYIO PaclpoCTPaHEHHOCTh XPOHUYECKHUX 3a00JIeBaHHH.

L]env: aHamM3 COBPEMEHHBIX JAaHHBIX O CTAPUYECKON ACTEHUHU Yy MOKUJIBIX JIFOAEH.

Mamepuanwvr u memoowi. IlpoBeneH aHaIM3 HAyYHON JTUTEpaTyphl MO PaCIpPOCTPAHEHHOCTH, (ak-
TOpaM pHCKa U TMarHoCTHUKe cTapueckod acteHuu. Ilouck BreimosnneH B 6azax PubMed, Scopus, Web of
Science u Google Scholar 3a 2010-2025 rr. BkitoueHsl cTaTby Ha pyCCKOM M aHIVIMICKOM SI3bIKaxX, MOCBS-
IIICHHBIE CTAPUECKON aCTEHUH Y MOXKUIIBIX, UCKJIFOUEHBI HEPEIEBaHTHBIE U TYOIUPYIOLIUe yOInKAILIH.

Pezynomamer. Crapueckasi acTeHUs1 — IPEACTaBIsIET cO00M CUHIPOM CO CTaJUNHHBIM U JUHAMUYE-
CKUM TEUEHHUEM. BBIIEISAIOT Tpu CTaauu: HOPMAJIbHOE COCTOSHUE, NMPEA-aCTEHUIO U BBIPAXKEHHYIO acTe-
HUIO. BBIIIO BBISBIIEHO, YTO pacpOCTPAaHEHHOCTh CUHApoMa Bapbupyercs oT 10 % no 24 % B 3aBucumocTu
OT nomyJsAuuy, nocturas okono 20 % B crpaHax A3uM M CHMKajach 10 7-8 % B OTHENbHBIX CTpaHax.
[Ipen-acTtenus BcTpeyaeTcs 3HAUYUTEIBHO yale u MoxkeT gocturarb 40-50 %. Haubonbias pacrnpocrpa-
HEHHOCTbh OTMEYAETCS y JIULL, C MyJbTUMOPOUHOCTBIO U B CTPAHAX C HU3KUM M CPEJHUM YPOBHEM J0XO/a.
K ocHOBHBIM (hakTOpaM pHCKa OTHOCSTCS MOXKHJIOW BO3PACT, MYyJbTUMOPOUIHOCTD, HU3Kasl (pusnyeckas
AKTUBHOCTb, HEJJOCTATOYHOE TUTAHUE, KOTHUTUBHBIE HAPYLIEHHS U COLIMAJIbHAS U30JIALIUA.

Bvi60o0bi. Ctapueckas acTeHHUs SBISAETCS PACHPOCTPAHEHHBIM U KJIMHUYECKH 3HAYMMBIM CHHAPO-
MOM, KOTOPBIi OKa3bIBAa€T CYLIECTBEHHOE BIUSHUE HA 3I0POBbE U KAUECTBO JKU3HM IOKUIIBIX JItOAEH. Bbl-
COKasi BapuabeIbHOCTh PacpOCTPAHEHHOCTH U MHOTO(AKTOPHBIN XapakTep pa3BUTHs TpeOyeT KOMILIEKC-
HOTO TO/IX0/1a K IMarHOCTHUKE U NMPO(UITAKTUKE.

Knrwoueswie cnosa: cmapueckas acmeHnus, nodxcuivie 100U, pacnpocmpaHeHHoCmy, hakmopsl pu-
cKa, OUazHOCMuKa.
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CLINICAL AND METABOLIC INDICATORS IN
INDIVIDUALS WITH METABOLIC SYNDROME
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*Corresponding author
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Abstract

Relevance. Metabolic syndrome is a cluster of interconnected metabolic abnormalities
characterized by central obesity, hypertension, dyslipidemia, and impaired glucose metabolism. One
important but under-studied factor influencing the development and severity of metabolic syndrome
is mineral metabolism, including calcium, magnesium, and phosphorus levels. An imbalance of
these minerals can disrupt insulin sensitivity, promote inflammatory processes, and affect lipid and
carbohydrate metabolism.

Objective. To summarize and critically evaluate current evidence on the relationship between
mineral metabolism (calcium, magnesium, phosphorus, parathyroid hormone, and vitamin D) and the
clinical and metabolic manifestations of metabolic syndrome in adults.

Materials and methods. A structured literature search was conducted in PubMed, Scopus, and
Google Scholar. The review primarily included studies published between January 2018 and March
2026, while earlier landmark publications were included when necessary to provide physiological
background.

Homuoicenepi. O nebuerrepai Tayiiay MUHEPAJABIK aJIMacy OY3bUTBICTaPBIHBIH META0OTU3MIIK
CUHPOMHBIH JIAMYbI ’KOHE OHBIH KIIMHUKAJIBIK-METa00TMKAIBIK KOPIHICTEPIMEH THIFbI3 OAIaHBICTHI
eKkeHIH kepceTTi. EH ceHimial aepekTep MarHui TammibUIbIFbIHA, COHJAW-aK KaibIui, docdop,
MapaTupeouaAThl TOPMOH koHE D BUTaMUH1 anMacybIHbIH OY3bUIbICTAphIHA KATBHICTHI AJIBIH/BI, OJlap
WHCYJIWHTE TO3IMIUTIKIICH KoHEe 0acKa ga METaOOIMKaIBIK OY3bIIBICTAPMEH OaliIaHbICTHI OOJIBI.

Conclusions. The literature review confirms that mineral metabolism disorders, including
serum calcium, magnesium, and phosphorus levels, are closely related to the clinical and metabolic
manifestations of metabolic syndrome.

Keywords: metabolic syndrome,
phosphorus, lipid profile.

mineral metabolism, obesity, calcium, magnesium,

Introduction

Metabolic syndrome (hereinafter - MetS) is
a cluster of interconnected metabolic abnormalities
characterized by central obesity, hypertension, dys-
lipidemia, and impaired glucose metabolism, and is
associated with an increased risk of cardiovascular
disease and type 2 diabetes mellitus.Disorders of
mineral metabolism can be particularly important for
calcium, magnesium, and phosphorus levels in the
context of MetS pathogenesis and may modify its

clinical and metabolic manifestations. Understand-
ing these associations is essential to identifying pre-
ventive and therapeutic approaches.

MetS and its components were adjusted
according to their various risk factors in a meta-
analysis study; the prevalence of MetS in 2000 us-
ing World Health Organization (WHO) references
was then compared with the prevalence of MetS
in 2023, modeled via Bayesian modeling of all
relevant data points obtained from a systematic re-
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view and cross-correlation across studies. During
this period, the prevalence of metabolic syndrome
(MetS) increased from 14.7 % (13.1-16.7) to 31.0 %
(28.5-33.9) in women and from 9.0 % (6.9-12.1) to
25.7 % (21.5-31.1) in men. Globally, it was estimat-
ed that 1.54 billion adults (1.35-1.76) had MetS in
2023, including 846 million (776-924) women and
692 million (579-837) men. MetS prevalence was
highest in older, urban, and higher-income regions
and ranged from 7.5 % to 45.0 % in women (6.5 %
to 59.6 % in men) by world region. Rates of disease
have steadily increased in 196 countries and territo-
ries, for both women and men [1]. The analysis in-
cluded data on MetS prevalence from 1,129 studies
involving 28,193,768 subjects. The global frequency
of MetS was estimated to be between 12.5 % (95 %
CI: 10.2-15.0) and 31.4 % (95 % CI: 29.8-33.0)
when the diagnostic criteria that were applied [2].

Metabolic syndrome (MetS) is observed in
40 % of Kazakhstan’s population [3]. With the diag-
nostic criteria of the International Diabetes Federa-
tion (IDF), the prevalence of metabolic syndrome in
Kazakhstan was found to be common among 21.8 %
females and 23.9 % males [5]. Among the compo-
nents of metabolic syndrome, abdominal obesity
was the most commonly affected component, fol-
lowed by disorders of carbohydrate metabolism
and increased systolic and diastolic blood pressure
[4]. Then in a later study carried out in Kazakhstan
among women, the prevalence of metabolic syn-
drome was 17.9 % (95 % CI: 14.7-21.1) by NCEP
criteria, 25.8 % (95 % CI:22.5-29.1) by AHA crite-
ria and 21.8 % (95 %C 1:18.5-25.2)by IDF criteria
based on European standard population For men,
the overall prevalence rates were 15.3 % (95 %
CI: 10.7-19.9) for NCEP criteria, 26.6 % (95 %
CI: 21.2-32.9) for AHA criteria and 23.9 % (95 %
CI: 18.6-29.2) [5].

More recently, the evidence base has concen-
trated on mineral metabolism underlying metabolic
syndrome (MetS). For example, a necessary mineral
found in biological systems, such as phosphate, is
phosphorus. Many studies have reported that dis-
turbances in phosphate homeostasis are involved
in the development of obesity and hyperglycemia
[6]. Association of genetic variants, mineral status,
and components of MetS by systematic reviews and
meta-analysis. Mineral metabolism is associated
with the clinical and metabolic indicators of MetS,
as shown by numerous studies on the roles of mag-
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nesium, calcium, and phosphorus in its pathogen-
esis and manifestations. Considering the above, it is
worth exploring the association between clinical and
metabolic parameters of MetS and mineral metabo-
lism indicators.

Objective. To summarize and critically eval-
uate current evidence on the relationship between
mineral metabolism (calcium, magnesium, phospho-
rus, parathyroid hormone, and vitamin D) and the
clinical and metabolic manifestations of metabolic
syndrome in adults.

Materials and methods

Study design. This study was conducted as a
narrative literature review with a structured literature
search aimed at summarizing and critically evaluat-
ing current evidence on the relationship between
mineral metabolism and the clinical and metabolic
manifestations of metabolic syndrome (MetS). Ow-
ing to the heterogeneity of the available evidence
with respect to study design, study populations,
investigated biomarkers, and reported outcomes,
quantitative synthesis or meta-analysis was not per-
formed. Instead, the evidence was synthesized nar-
ratively according to the principal components of
mineral metabolism.

Literature search strategy. A structured lit-
erature search was conducted using the PubMed,
Scopus, and Google Scholar databases. The review
primarily included studies published from January
2018 to March 2026. Earlier landmark publications
were also included, when appropriate, to provide es-
sential background on the physiological regulation of
mineral metabolism, including calcium-phosphorus
homeostasis, parathyroid hormone regulation, and
vitamin D metabolism. The final literature search
was conducted in March 2026.

The search strategy combined Medical Sub-
ject Headings (MeSH), where applicable, with free-
text keywords. The following search terms were
used individually and in various combinations using
the Boolean operators AND and OR:

«metabolic syndrome», «MetS», «mineral
metabolismy, «calciumy», «magnesiumy, «phospho-
rus», «phosphate», «vitamin D», «parathyroid hor-
money, «insulin resistance», «lipid profile», «hyper-
glycemia», and «obesity».

The search strategy was adapted to the index-
ing system of each database.

Study selection. After duplicate records had
been removed, titles and abstracts were screened
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to identify studies investigating the association be-
tween mineral metabolism and metabolic syndrome
or its clinical and metabolic components. Potentially
eligible publications subsequently underwent full-
text assessment according to predefined eligibility
criteria.

The initial search identified 283 publications.
After duplicate removal, 203 articles remained for
title screening. Following title and abstract assess-
ment, 108 publications were selected for full-text
evaluation. Fifty-two studies were excluded because
they were conference abstracts, study protocols,
animal studies, or did not report clinically relevant
metabolic outcomes. A total of 56 full-text articles
were assessed for eligibility. Ten additional studies
were excluded because of insufficient methodologi-
cal information or the absence of relevant baseline
or outcome data. Ultimately, 36 publications met
the eligibility criteria and were included in the final
narrative review. Only studies meeting all eligibility
criteria were included in the final evidence synthesis.

Eligibility criteria

Studies were considered eligible if they met
the following criteria:

» original clinical studies, observational stud-
ies, randomized controlled trials, systematic reviews,
or meta-analyses;

« investigated the association between min-
eral metabolism (calcium, magnesium, phosphorus,
parathyroid hormone, or vitamin D) and metabolic
syndrome or its individual clinical and metabolic
components;

« included adult participants (>18 years);

 were published in peer-reviewed scientific
journals;

* reported clinically relevant biochemical,
metabolic, or clinical outcomes;

» were primarily published between 2018 and
2026.

Earlier landmark publications were also in-
cluded when they provided essential information on
the physiological regulation of mineral metabolism
or represented foundational evidence in the field.

Studies were excluded if they were animal
or in vitro investigations, conference abstracts, edi-
torials, letters, commentaries, case reports, study
protocols, duplicate publications, articles lacking
sufficient methodological description or clinically
relevant outcome measures, studies that did not di-
rectly investigate the relationship between mineral

metabolism and metabolic syndrome, or publica-
tions for which the full text was unavailable.

Data extraction and evidence synthesis

For each eligible study, the following infor-
mation was extracted: first author, year of publica-
tion, country, study design, sample size, investigated
biomarkers, and principal findings.

Because of the methodological heterogene-
ity among the included studies, statistical pooling of
the data was not performed. Instead, the available
evidence was synthesized narratively and organized
according to the principal biomarkers of mineral
metabolism, including calcium, magnesium, phos-
phorus, parathyroid hormone, and vitamin D. The
consistency and discrepancies of the findings across
observational studies, randomized controlled trials,
systematic reviews, and meta-analyses were criti-
cally assessed to provide a comprehensive overview
of the current evidence.

Results

Serum calcium and metabolic syndrome

Several observational studies and meta-anal-
yses have evaluated the association between cal-
cium metabolism and metabolic syndrome (MetS).
Overall, the available evidence indicates that dietary
calcium intake and circulating serum calcium con-
centrations exhibit different relationships with MetS.

Two recent meta-analyses consistently dem-
onstrated an inverse association between dietary
calcium intake and the risk of metabolic syndrome.
Han et al. reported that higher dietary calcium in-
take was associated with a 26% lower risk of MetS
among women (OR 0.74, 95% CI 0.66-0.83). Like-
wise, Nematbakhsh et al., in a dose-response meta-
analysis including 17 studies (74,720 participants),
demonstrated that individuals with the highest di-
etary calcium intake had a 23% lower risk of MetS
than those with the lowest intake (OR 0.77, 95% CI
0.66-0.89). Furthermore, each additional 100 mg/
day of dietary calcium intake was associated with
an approximately 3% reduction in the risk of MetS
[7,8].

In contrast to dietary calcium intake, elevat-
ed circulating calcium concentrations were positive-
ly associated with metabolic syndrome. Chen et al.
evaluated 1,580 Taiwanese adults and demonstrated
that higher serum calcium concentrations were inde-
pendently associated with an increased prevalence
of MetS, particularly among overweight and obese
individuals. Elevated serum calcium levels were also
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associated with higher fasting plasma glucose, sys-
tolic blood pressure, and triglyceride concentrations,
whereas no significant associations were observed
with abdominal obesity or HDL cholesterol [9].

Osadnik et al. further investigated the rela-
tionship between calcium and phosphorus metabo-
lism in normal-weight individuals and reported that
both serum calcium and phosphorus concentrations
were independently associated with metabolic syn-
drome. In addition, the authors identified significant
relationships between calcium, phosphorus, and
gamma-glutamyl transferase (GGT), suggesting that
disturbances in mineral metabolism may occur be-
fore the development of obesity and could contribute
to early metabolic abnormalities [10].

Overall, the available evidence suggests that
higher dietary calcium intake is associated with a
lower risk of metabolic syndrome, whereas elevated
serum calcium concentrations are consistently asso-
ciated with an increased prevalence of MetS.

Serum magnesium and metabolic syndrome

Magnesium, an essential macromineral, is
present in green leafy vegetables, legumes (includ-
ing beans and peas), nuts, and whole grains [11].

Magnesium (Mg) is an essential element for
human health; its deficiency is associated with the
development of lipid metabolism disorders and re-
lated diseases, including metabolic syndrome, type
2 diabetes, and cardiovascular disease [12]. Several
observational studies, meta-analyses, and random-
ized controlled trials have investigated the rela-
tionship between magnesium status and metabolic
syndrome (MetS). Overall, the available evidence
suggests a consistent inverse association between di-
etary magnesium intake, serum magnesium concen-
trations, and the risk of MetS.

Kim and Je, in a meta-analysis of observa-
tional studies, demonstrated that higher magnesium
intake was associated with a significantly lower risk
of MetS. The pooled relative risk in prospective co-
hort studies was 0.79 (95% CI 0.71-0.88), whereas
the pooled odds ratio in cross-sectional studies was
0.61 (95% CI 0.39-0.94). Subgroup analyses indi-
cated that this inverse association remained signifi-
cant among women but not among men [13].

Evidence from randomized controlled trials
also supports the beneficial effects of magnesium
supplementation on lipid metabolism. Asbagi et al.,
in a meta-analysis of 12 randomized controlled tri-
als, demonstrated significant reductions in total cho-
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lesterol following 12 weeks of magnesium supple-
mentation. Lower daily doses (<300 mg/day) were
associated with significant reductions in low-density
lipoprotein (LDL) cholesterol [14].

Similarly, Hariri et al. reported that magne-
sium supplementation significantly increased high-
density lipoprotein (HDL) cholesterol concentra-
tions, whereas no significant effects were observed
on LDL cholesterol, triglycerides, or total choles-
terol [15].

In a large observational study, Shugaa et al.
demonstrated that lower serum magnesium concen-
trations were independently associated with elevated
fasting plasma glucose. However, no consistent as-
sociations were observed between serum magne-
sium levels and the remaining components of meta-
bolic syndrome [16].

Overall, the available evidence indicates that
lower dietary magnesium intake and reduced serum
magnesium concentrations are consistently associ-
ated with an increased risk of metabolic syndrome
and impaired glucose metabolism.

Serum phosphorus and metabolic syndrome

Several observational studies have investi-
gated the association between phosphorus metabo-
lism and metabolic syndrome (MetS). Overall, the
available evidence suggests that disturbances in
phosphate homeostasis are associated with meta-
bolic abnormalities, although the findings remain
less consistent than those reported for calcium and
magnesium.

Wong et al. concluded that alterations in
phosphate metabolism are associated with obesity,
insulin resistance, dyslipidemia, and cardiovascu-
lar disease, suggesting that phosphate homeostasis
may contribute to the development and progression
of metabolic syndrome [6]. Similarly, Mironov et al.
highlighted the role of phosphorus in cellular me-
tabolism and inflammatory regulation, supporting its
potential involvement in metabolic disorders [17].

In a large population-based cohort study
conducted in Taiwan, Jhuang et al. demonstrated
that higher serum phosphorus concentrations were
significantly associated with an increased risk of
metabolic syndrome and several of its components,
including body mass index, serum triglycerides, and
HDL cholesterol [18]. In contrast, Raikou et al. re-
ported no significant differences in serum phospho-
rus concentrations between elderly patients with and
without diabetes mellitus, indicating that the associa-
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tion between phosphorus status and metabolic disor-
ders may vary among different populations [19].

Current evidence also suggests that abnor-
malities in phosphate homeostasis are associated
with insulin resistance and other metabolic com-
plications. Wong et al. reported that elevated serum
phosphorus concentrations were associated with an
increased risk of insulin resistance and emphasized
the importance of phosphate homeostasis as a poten-
tially modifiable factor in metabolic syndrome [6].

Overall, the available evidence indicates that
disturbances in phosphorus metabolism are associat-
ed with several components of metabolic syndrome,
although further prospective studies are required to
clarify the causal relationship between phosphate
homeostasis and metabolic dysfunction.

Parathyroid hormone and metabolic syn-
drome

Several observational studies have investi-
gated the relationship between parathyroid hormone
(PTH) and metabolic syndrome (MetS). Current
evidence suggests that elevated circulating PTH
concentrations are associated with hypertension, re-
duced insulin sensitivity, obesity, and dyslipidemia.
In addition to its central role in calcium-phosphate
homeostasis, PTH has been implicated in the patho-
genesis of metabolic syndrome through its effects on
mineral metabolism and endocrine regulation [20—
22]. Ahlstrom et al. reported positive associations
between circulating PTH concentrations and several
components of metabolic syndrome. Higher PTH
levels were positively correlated with systolic and
diastolic blood pressure and were inversely associ-
ated with insulin sensitivity, suggesting a potential
contribution of PTH to cardiometabolic risk [23]. .

In contrast, Yamaguchi et al. demonstrated
that, among men with type 2 diabetes mellitus, insu-
lin resistance and hyperglycemia were more strongly
associated with serum calcium concentrations than
with circulating PTH levels, indicating that calcium
metabolism may have a greater impact on metabolic
dysfunction than PTH alone [24].

Evidence summarized by Modica et al. fur-
ther indicates that patients with primary hyperpara-
thyroidism exhibit a higher prevalence of obesity,
hypertension, diabetes mellitus, and dyslipidemia
than the general population, supporting a potential
relationship between disorders of parathyroid func-
tion and metabolic syndrome [22].

Overall, the available evidence suggests that

disturbances in PTH regulation are associated with
several components of metabolic syndrome; how-
ever, the underlying causal mechanisms remain in-
completely understood.

Vitamin D and metabolic syndrome

A growing body of evidence has demonstrat-
ed an inverse association between vitamin D status
and metabolic syndrome. Both observational stud-
ies and randomized controlled trials have evaluated
the relationship between serum 25-hydroxyvitamin
D [25(OH)D] concentrations, metabolic abnormali-
ties, and the effects of vitamin D supplementation
[25,26].

Xu et al. demonstrated that serum 25(OH)
D concentrations were inversely associated with the
severity of metabolic syndrome in middle-aged Chi-
nese adults. Lower vitamin D concentrations were
associated with higher MetS scores, indicating that
vitamin D deficiency may be linked to an unfavor-
able metabolic profile [27].

Similarly, Mutt et al. reported that adequate
vitamin D status (>75 nmol/L) was associated with
a lower prevalence of central obesity, impaired fast-
ing glucose, and other components of metabolic syn-
drome in an elderly Finnish population [28].

Evidence from randomized controlled trials
also supports a potential preventive role of vitamin
D supplementation in individuals at high metabol-
ic risk. Barbarawi et al., in a meta-analysis of nine
randomized controlled trials including 43,559 par-
ticipants, demonstrated that higher-dose vitamin
D supplementation significantly reduced the risk
of progression from prediabetes to type 2 diabetes.
However, no significant preventive effect was ob-
served among individuals with sufficient baseline
vitamin D status or in populations at average risk of
diabetes [29].

Perna et al., in a systematic review and meta-
analysis including more than 900 participants, dem-
onstrated that vitamin D supplementation signifi-
cantly reduced body mass index and waist circum-
ference in overweight and obese individuals [30].

Similarly, Cefalo et al. reported that vitamin
D supplementation combined with lifestyle modifi-
cation improved insulin sensitivity, glycemic con-
trol, and body composition in obese individuals with
vitamin D deficiency [31].

Overall, the available evidence indicates that
lower serum 25(OH)D concentrations are associ-
ated with a higher prevalence and greater severity

190



L ey

877

THE JOURNAL KAZAKH-RUSSIAN MEDICAL UNIVERSITY

of metabolic syndrome. Vitamin D supplementation
appears to provide the greatest benefit in individuals
with vitamin D deficiency or prediabetes, whereas
its effectiveness in metabolically healthy populations
remains less certain.

Table 1 summarizes representative studies
included in this narrative review, highlighting their
study design, sample size, investigated biomarkers,
and principal findings. The selected studies illustrate
the current evidence regarding the association be-

tween disturbances in mineral metabolism and the
clinical and metabolic manifestations of metabolic
syndrome.

Discussion

The available evidence suggests that calci-
um is associated with metabolic syndrome through
two distinct mechanisms. Higher dietary calcium
intake appears to exert a protective effect, where-
as elevated circulating calcium concentrations are
consistently associated with an increased risk of

Table 1. Summary of Representative Studies Included in the Narrative Review

Author

(Ref) Country

Study design

Sample
size

Biomarker

studied Main findings

Han D et al.

[7]

International |Meta-analysis [63017

Higher dietary calcium in-
take has been linked to a
lower risk of metabolic syn-
drome, particularly among
women.

Dietary calcium
intake

Nemat-
bakhsh R et

al. [8] Meta-analysis | 74720

International (17 studies)

participants

Higher calcium intake was
associated with a lower risk
of developing metabolic
syndrome, suggesting a pro-
tective role for dietary cal-
cium.

Calcium intake

Hariri et al.

[15] International

Meta-analysis

28 articles

Magnesium  supplementa-
tion was associated with
increased HDL cholesterol,
while showing no significant
effect on LDL cholesterol,
triglycerides, or total choles-
terol.

Magnesium

An inverse association was

Shugaa
Addin et al.
[16]

Augsburg,
Germany

Observational
study

Serum

2996 )
magnesium

observed between magne-
sium levels and elevated
fasting glucose.

Osadnik K
etal. [10]

Sosnowiec,
Poland

Clinical study

Serum calcium

460 and phosphorus

Higher serum calcium and
phosphorus  concentrations
were independently associ-
ated with metabolic syn-
drome in normal-weight
individuals, suggesting that
disturbances in mineral me-
tabolism may contribute to
early metabolic abnormali-
ties.

Barbarawi et
al. [29]

International

Meta-analysis
of RCTs

43559
participants

Vitamin D
supplementation

Vitamin D doses >1000 TU/
day significantly reduced
the risk of developing type 2
diabetes.
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Systematic
International |review &
meta-analysis

Perna S. >900

[30]

participants

Vitamin D supplementation
reduced BMI and waist cir-
cumference in overweight
individuals.

Cholecalciferol

Cefalo et al.

31] Rome, Italy

Clinical study |45

Vitamin D, combined with
lifestyle changes, improved
insulin sensitivity and body
composition in obese indi-
viduals with vitamin D defi-
ciency.

Vitamin D
supplementation

Source: Compiled by the authors

metabolic syndrome. This apparent discrepancy
may reflect the difference between dietary calcium
intake and serum calcium homeostasis, the latter
being tightly regulated by parathyroid hormone
(PTH) and vitamin D.

Among all minerals evaluated in this re-
view, magnesium demonstrated the most consistent
inverse association with metabolic syndrome. Both
observational studies and meta-analyses reported
lower dietary magnesium intake or lower serum
magnesium concentrations in individuals with
MetS. These findings are biologically plausible be-
cause magnesium serves as an essential cofactor for
numerous enzymes involved in glucose metabo-
lism, insulin signaling, and lipid metabolism [32] .

However, intervention studies have yielded
inconsistent findings regarding the effects of mag-
nesium supplementation on the lipid profile. These
discrepancies may be explained by differences in
baseline magnesium status, supplementation dose,
treatment duration, study populations, and method-
ological approaches [33].

Compared with magnesium, the evidence
regarding phosphorus is less consistent. While
several observational studies reported positive
associations between serum phosphate concen-
trations and metabolic syndrome, others failed
to demonstrate significant differences between
individuals with and without diabetes. These
inconsistencies may reflect variations in study
populations, renal function, dietary phosphorus
intake, and hormonal regulation involving PTH,
fibroblast growth factor 23 (FGF23), and vitamin
D [34].

Evidence regarding vitamin D also remains
heterogeneous. Observational studies consistently
demonstrate an inverse association between serum
25-hydroxyvitamin D [25(OH)D] concentrations

and the severity of metabolic syndrome. In contrast,
randomized controlled trials suggest that vitamin D
supplementation is most beneficial in individuals
with vitamin D deficiency or prediabetes, whereas
limited or no preventive effect has been observed in
populations with adequate baseline vitamin D sta-
tus [35].

Overall, the available evidence suggests
that assessment of mineral status may provide ad-
ditional information for metabolic risk stratification
in patients with metabolic syndrome. Particular at-
tention should be paid to magnesium deficiency
and vitamin D insufficiency, as these abnormalities
appear to be the most consistently associated with
adverse metabolic outcomes [36].

This review has several limitations. First,
most of the included studies were observational
in nature and therefore cannot establish causal re-
lationships. Second, substantial heterogeneity in
study populations, diagnostic criteria, laboratory
methods, and outcome measures limited direct
comparisons across studies. Third, only English-
language publications were included, which may
have introduced language bias.

Future well-designed prospective studies
and large-scale randomized controlled trials are
needed to clarify the causal relationships between
mineral metabolism and metabolic syndrome and
to determine whether correction of mineral metab-
olism abnormalities can prevent the onset or pro-
gression of metabolic syndrome.

Conclusions

The literature review demonstrates that
disturbances in mineral metabolism, particularly
involving calcium, magnesium, phosphorus, para-
thyroid hormone, and vitamin D, are closely associ-
ated with the clinical and metabolic manifestations
of metabolic syndrome. Current evidence indicates
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that magnesium deficiency and abnormalities in
calcium-phosphorus homeostasis are consistently
associated with impaired glucose metabolism, dys-
lipidemia, hypertension, and insulin resistance.

Although observational studies provide
substantial evidence supporting these associations,
the causal relationships remain insufficiently es-
tablished because of the limited number of high-
quality randomized controlled trials. Assessment of
mineral status may improve metabolic risk stratifi-
cation and contribute to a more comprehensive ap-
proach to the prevention and management of meta-
bolic syndrome.

Further prospective studies and adequately
powered randomized controlled trials are required
to clarify the underlying biological mechanisms,
establish causality, and determine whether targeted
correction of mineral metabolism abnormalities can
reduce the incidence and progression of metabolic
syndrome.
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METABOJIU3MAIK CUHAPOMBbI BAP AJAMIAPIA MUHEPAJI/IBIK AJIMACY MEH
KJIMHUKO-METABOJIMKAJIBIK KOPCETKIIITEPIHIH APACBIHJIAFbI BAMJIAHBICHI

A. A. Anapoaena', K. K. CaabixoBa'’, I. O. Hyckab6aesa', H. C. HypauHos!,
M. K. Kanaauena?, V. b. TarbikaeBa!
"Koxka Axmert Slcaym atbiniarbl XalblKapaiblK Kazak-Typik yauBepcuret', Kaszakcran, Typkicran
2 Acrana meaunuHa yauBepcuteri, Kazakcran, Acrana
*Koppecnonoenm aemop

AHaaTna
Oszexminiei. MeTabONMM3MIIK CUHAPOM — OYJI HIBIH MOHIHZE, KYPEK-KaH TaMbIpJIapbIHBIH aybIp
aCKBIHYJIaphl MEH JTUA0CTKE JKOJ allaThlH META0OMU3MIIIK MOceNeNepaiH (CeMi3/liK, KaH KbICHIMBIHBIH
YKOFapblIaybl )KOHE KaHAAFbl KAHT JIEHTeH1H1H OY3bUTYBI ) )KUBIHTHIFbI HEMECE ""HaFbI3 KaylI-KaTep yiaecimi'".
MeTtabonu3MIiK CUHIPOMHBIH JJaMybl MEH aybIpJIbIFbIHA 9CEP €TETIH MaHbI3bl, O1paK >KEeTKUIIKCI3 3epT-
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TeJIreH (pakropnapiblH Oipl — MUHEpaAbl 3aT ajiMacy, COHbIH iIIIHJE KalbLUi, Marauil xone ¢ocdop
JieHreinepi karajasl. byn MuHepanaapablH TEHrepiMci3iiri HHCYJIMHIe Ce3IMTANIBIKThI Oy3bIl, KaObIHY
MPOLECTEPIH KYLISHTIN, JTUIU] )KOHE KOMIpCYy ajMacyblHa acep €Tyl MYMKIH.

Maxcamui. Epecek anamaapaarsl MeTab0IU3MAIK CHHPOMHBIH KIIMHUKAJIBIK )KOHE META00JINKAIIBIK
KOpiHICTEepIMEH MUHEPAIIIBIK aJIMacy KOPCETKIIITEPiHiH (KaibLuil, MarHuii, hocdop, maparupeon 1Tl rop-
MOH koHe D BuTamuHi) ©3apa OailyiaHbIChl Typasibl Ka3ipri FBUIBIMH A€PEKTEP/Il )KUHAKTAI, CBIHU TYPFbIIAH
Oarauay.

Mamepuanoap men adicmep. Onedbuertepre KypoelasiMaanras i3aey PubMed, Scopus sxone Google
Scholar nepexkopnapsinaa xypriziaai. Hlomyra Herizinen 2018 sxbutrbl KaHTap MeH 2026 KbUIFb HAYpHI3
apaJsbIFbIH/IA XKapUsUIaHFaH FUTBIMU JKapUsTIaHbIMIAP €HI131111. MUHepasIbIK aaMacyabIH (PU3UOIOT HSUTBIK
MeXaHU3MJIEPIH TYCIHIPY ’KOHE 3epTTEYIiH TEOPHSUIBIK HET131H KaJIBINTACTBIPY MaKCaThIHa KaXeT O0JIFaH
Karaaiaa OyaH OypbIH JKapUsIaHFaH ipresi eHOeKTep A€ naiiananbuiabl.

Homuoicenepi. Onebuerrepli Tannay MHUHEPAIIbIK ajaMmacy Oy3bUIbICTApbIHBIH METa0O0IM3MIIK
CHUHJPOMHBIH J1aMybl >KOHE OHBIH KIMHHUKAJIBIK-META00INKAIBIK KOPIHICTEPIMEH THIFbI3 OailIaHbICThI
eKeHiH kepceTTi. EH ceHiM/i JepekTep MarHuil TamllbUIbIFbIHA, COHAAN-aK Kaiblui, ¢ocdop, maparu-
PEOUATHI TOPMOH KoHe D BUTaMUHI alMacybIHBIH OY3bUIBICTApbIHA KATHICThI aJIbIHABI, OJIAD MHCYJIMHTE
TO3IMILTIKIIEH KoHe Oacka JJa MeTaboIMKaIbIK Oy3blUIbICTapMEH OaillaHBICTBI OOJIbI.

Kopvimeinovl. ©Onebu 1moay MUHEpasibl 3aT aaMmacy Oy3bUIBICTApbl, COHBIH ILIIHJE CapbICyJarbl
Kanpluii, Marauii xoHe ¢ochop AeHreinepiHiH MeTa0OTM3MIIK CHHIPOMHBIH KIUHUKAIBIK KOHE
MeTa0O0IU3M/IIK KOPIHICTEPMEH ThIFbI3 OallIaHbICThI €KEHIH pacTaiibl.

Tyitin co30ep: memabonusmoOiK cUHOPOM, MUHEPANIObIK 3am AIMACY, CeMi30iK, Kaabyull, MACHU,
docghop, runuomix npogunes.

B3ANMOCBA3b MUHEPAJIBHOI'O OBMEHA U KIIMHUKO-METABOJIMYECKHUX ITOKA-
3ATEJIEH Y JIUI1] C METABOJIUYECKHAM CUHJIPOMOM

A. A. Anap6aeBa’, K. K. CaapikoBa'®, I. O. Hycka6aesa', H. C. Hypaunos',
M. K. Kanammesa?, Y. b. TarbikaeBa!
'«MexIyHapOJHbIH Ka3aXCKO-TYPELKUI YHUBEPCUTET HMEHH X0/Ka Axmena ScaBmy,
Kazaxcran, Typkectan
*MenuuuHckuil yauBepceutet Acranbl, Kasaxcran, Acrana
*Koppecnonoupyrowuii agmop

AHHOTANUA

Axmyanonocmb. MeTaboINYeCKU CUHIIPOM  SIBJISIETCS] OTHOW M3 KIIFOUEBBIX MPOOJIEM COBPEMEH-
HOTO 3/IpaBOOXPAHEHMS, MIOCKOIbKY OH 3HAaYUTEJILHO MOBBIIIAET PUCK PA3BUTHUS caxapHOro auabdera 2-ro
THUIA, CEPJCYHO-COCYAUCTHIX 3a00JIeBaHUN U HAPYIICHUN JTUMUIHOrO oOMeHa. OJTHUM U3 BaKHBIX, HO HE-
JI0CTATOYHO M3YYEHHBIX ()aKTOPOB, BIUSIOIIUX Ha (POPMHUPOBAHUE U TSHKECTh METa0OIUYECKOTO CHHAPO-
Ma, SBJISIeTCSI MUHEPaIbHbIM 00MEH, BKJIIOYas yPOBHM KajblHs, Maruus u gocdopa. JJucbananc rTux mu-
HEpaJoB MOXKET HapyIIaTh YyBCTBUTEIBHOCTh K HHCYJIMHY, CIIOCOOCTBOBATh BOCHIAIUTEIbHBIM IpOLIECCaM
Y OKa3bIBaTh BIMSHUE HA JIMIUIHBIA U YIIIEBOIHBIA OOMEH.

Lenv. OGOOIMIUTE U KPUTUYECKU OLIEHUTh COBPEMEHHBIE JAHHBIE O B3aHMOCBSI3U MHHEPAIBLHOTO
oOMeHa (kanbLusi, Maraus, Gocgopa, mapaTupeouIHOro TOpMOHa U BUTaMuHa D) ¢ KITMHUYECKUMH U Me-
TabOJINYECKUMHU MIPOSIBICHUSIMH METa00INUYECKOTO CHHPOMA Y B3POCIIBIX.

Memoowr u mamepuanv. 1IpoBeieH CTPYKTypUPOBAHHBIM MOMCK JIUTEPATypbl B 0a3aX JaHHBIX
PubMed, Scopus u Google Scholar. B 0630p npeumyiiecTBeHHO ObUTH BKIIOYEHBI MyOIHKaLUY, OMYyOIu-
KoBaHHbIE B iepuoy ¢ suBaps 2018 mo mapt 2026 rona. [Tpu He0OX0AMMOCTH AJIst ONMCAaHUs (PU3HOIOTHYE-
CKUX MEXaHU3MOB U ()OPMUPOBAHUS TEOPETHUECKON OCHOBBI UCCIIEIOBAHNUS JOMOIHUTEIBHO UCIOIb30Ba-
Jch Oonee paHHue QyHIaMEeHTaIbHbIC TyOIUKAIUH.

196



=

@

THE JOURNAL KAZAKH-RUSSIAN MEDICAL UNIVERSITY

Pezynomamer. Ananus nurepaTypbl IOKa3ai, YTO HapyIIEHUs] MUHEPaJIbHOr0 0OMeHa TeCHO CBA3a-
HBI C PA3BUTHEM U KIMHHUKO-METa0OIMUECKUMU MPOSBICHUAMU MeTa0oiIu4yeckoro cunapoma. Haubonee
yOenuTenbHble JTaHHBIE MOyYeHbl B OTHOIIEHUH Je(PHUINTAa MarHHs, a TakKe HapyleHHH oOMeHa Kajb-
us, Gocdopa, mapaTUpeoUIHOrO TOpMOHA U BUTAMHHA D, CBSI3aHHBIX ¢ WHCYTUHOPE3UCTEHTHOCTHIO U
JIPYTUMH METabOIN4YeCKUMHU HapyIIeHUAMU

Bui600wi. ITpoBeieHHBIH ITEpaTypHBIA 0030p MOATBEPIKIAET, YTO HAPYLICHUS MUHEPATBHOTO 00-
MeHa, BKJII0Uasi ypPOBHHU CHIBOPOTOUHOTO KaJIbIUsl, Maruus 1 ¢pocdopa, TECHO CBSI3aHbI ¢ KIIMHUKO-MEeTa00-
JIMYECKUMU MPOSABICHUAMU METa00IMYECKOTO CUHAPOMA.

Kniwouegvie cnoea: memabonuueckuti cuHOpOM, MUHEPATbHBLL OOMEH, OJCUpeHUe, Kalbyull, MASHUI,
Gocgop, runuonvLi npoguns.
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Abstract

Introduction. This review article examines the role of myofunctional disorders and dentomaxillary
anomalies in the development of adenoid hypertrophy, including recurrence after adenotomy. The relevance
of this problem is supported by quantitative evidence: a systematic review reported a worldwide prevalence
of malocclusion of 56 %, while malocclusions were associated with poorer oral health-related quality of
life (RR/PR = 1.15; 95 % CI: 1.12—1.18; 3672 participants). In pediatric samples, malocclusion was found
in 49.1 % of children aged 8—10 years, and mouth breathing was associated with transverse malocclusion
(PR =6.15; 95 % CI: 2.96-12.80).

Objective: To analyze literary sources on the role of myofunctional disorders and dentomaxillary
anomalies in the development of hypertrophy of the pharyngeal tonsil.

Materials and methods: We conducted an analytical review of sources from Google Scholar, Scopus,
Web of Science, PubMed, and eLIBRARY scientific databases for 2019—2024. Key classical sources outside
this period were also included. The final review included 92 publications that met the predefined eligibility
criteria.

Results. The reviewed evidence indicates that adenoid hypertrophy, impaired nasal breathing, mouth
breathing, myofunctional disorders, and dentomaxillary anomalies are closely interrelated. Hypertrophy
of the pharyngeal tonsil is a common disease of the ear, nose and throat among children aged 6 years;
in frequently ill children, it is reported in 70690 % of cases. Oral or mixed breathing associated with
adenoid hypertrophy may be accompanied by articulation disorders, with speech defects reported in 81.7
% of children with breathing disorders. Although recurrent surgery is relatively uncommon, one large
retrospective study reported a revision adenoidectomy rate of 0.55 %, and 21 % of revision cases were
associated with tubal tonsil hyperplasia rather than true adenoid regrowth.

Conclusions: The conducted analysis of literary data provides grounds for concluding that preventing
recurrence after adenotomy is clinically important and should include an interdisciplinary, comprehensive
approach to postoperative management. Such an approach should combine otorhinolaryngological follow-
up, early orthodontic assessment, correction of persistent mouth breathing and dentomaxillary anomalies,
and myofunctional or speech therapy when indicated.

Keywords: Myofunctional disorders, dentomaxillary anomalies, adenoid hypertrophy, relapse, risk
factors, orthodontic treatment, mouth breathing, interdisciplinary management.

Introduction medical but also a significant social problem. Chil-
Dentomaxillary anomalies (hereinafter —  dren and adolescents with dentomaxillary anoma-
DA), characterized by disturbances in the relation-  lies often experience impaired oral health-related
ship between the dental arches and abnormal po-  quality of life, including reduced self-esteem, social

sitioning of individual teeth, represent not only a  discomfort, and psychosocial well-being [1]. In a
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systematic review and meta-analysis, 13 cross-sec-
tional studies were included in the qualitative syn-
thesis and four in the quantitative synthesis; maloc-
clusions were associated with a negative effect on
oral health-related quality of life (RR/PR = 1.15;
95 % CI: 1.12-1.18; 3672 participants) [1]. More-
over, dentomaxillary anomalies remain among the
most common disorders encountered in pediatric
dentistry and orthodontics worldwide [2-3]. A sys-
tematic review and meta-analysis that included 77
studies reported a worldwide prevalence of maloc-
clusion of 56 % (95 % CI: 11-99), with the highest
estimates in Africa (81 %) and Europe (72 %), fol-
lowed by America (53 %) and Asia (48 %) [3].

Numerous factors have been implicated in
the development of dentomaxillary anomalies and
are generally classified into two major groups: en-
dogenous factors, including genetic predisposition
and endocrine disorders, and exogenous factors,
which are further subdivided into antenatal and
postnatal influences according to the timing of ex-
posure [4]. Craniofacial growth and dentoalveolar
development are highly complex biological pro-
cesses regulated by genetic mechanisms and modi-
fied by environmental factors. Disruptions in these
mechanisms may lead to dentofacial abnormalities
[5-7]. Endocrine diseases, including endemic goiter,
pseudohypoparathyroidism, hypothyroidism, and
other endocrine disorders, have also been shown
to adversely affect dentoalveolar development and
contribute to the occurrence of malocclusion [8-9].

The etiology of dentomaxillary anomalies
is multifactorial and results from complex interac-
tions between genetic, environmental, and func-
tional factors [3; 10].

Among postnatal factors, the type of infant
feeding plays an essential role in the normal de-
velopment of the dentoalveolar system [11]. Infant
feeding may be classified as breastfeeding, formula
feeding, or mixed feeding. The evidence on this
factor remains heterogeneous: in the systematic
review by Abreu et al., 817 citations were identi-
fied, but only six studies met the eligibility criteria,
and the authors concluded that the available find-
ings did not support a clear association between
breastfeeding or bottle feeding and malocclusion in
mixed and permanent dentitions [11]. Nevertheless,
previous studies have suggested that breastfeeding
is associated with more active orofacial muscle
function and may contribute to favorable craniofa-

cial growth during early childhood [12—15]. During
breastfeeding, sagittal mandibular movements and
coordinated activity of the perioral and masticatory
muscles may stimulate mandibular development. In
contrast, prolonged bottle feeding has been report-
ed as a potential risk factor for the development of
malocclusion, although the strength of this associa-
tion varies across studies [14-16].

Other postnatal factors associated with den-
tomaxillary anomalies include previous infectious
diseases, such as measles, pertussis, and diphtheria,
as well as endocrine disorders, including rickets and
growth hormone deficiency. Dental caries also con-
tributes to the development of dentofacial anoma-
lies because reduced occlusal height resulting from
tooth destruction and premature tooth loss due to
complicated caries may lead to tooth displacement,
crowding, and various forms of malocclusion [17].
Consequently, early tooth loss often represents the
first stage in a cascade of structural changes affect-
ing the dentoalveolar system. In a representative
sample of 739 children aged 810 years, the preva-
lence of malocclusion was 49.1 %, and orofacial
dysfunction was identified in 33.3 % of children; in
the final model, malocclusion was associated with
nonnutritive sucking habits (OR = 2.26; 95 % CI:
1.25-4.08), orofacial dysfunction (OR = 1.56; 95 %
CI: 1.13-2.17), and cavitated carious lesions (OR =
1.39; 95 % CI: 1.03-1.89) [17].

Myofunctional disorders associated with
dentomaxillary anomalies may contribute not only
to impaired craniofacial development but also to
disturbances in nasal breathing and upper airway
function. Mouth breathing, altered tongue posture,
and dysfunctional swallowing are increasingly rec-
ognized as factors associated with pharyngeal ton-
sil hypertrophy and may contribute to the persis-
tence or recurrence of adenoid disease. In a cross-
sectional study of 155 children aged 6-12 years, 71
% had some type of malocclusion, including verti-
cal malocclusion in 45.3 %, sagittal malocclusion
in 52.0 %, and transverse malocclusion in 13.6 %;
mouth breathing was associated with transverse
malocclusion (PR = 6.15; 95 % CI: 2.96-12.80),
while atypical swallowing increased the probability
of malocclusion in the vertical (PR = 1.90; 95 %
CI: 1.31-2.74), sagittal (PR = 1.68; 95 % CI: 1.26—
2.25), and transverse planes (PR = 2.28; 95 % CI:
1.04-5.01) [18]. A study of 141 preschool children
aged 4-7 years also showed that cross-bite was as-
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sociated with speech disorders (OR = 3.55; 95 %
CI: 1.07-11.78), and combined occlusal disorders
were associated with tongue-thrust habits (OR =
3.11; 95 % CI: 0.99-9.90) [19]. Therefore, a bet-
ter understanding of the relationship between den-
tomaxillary anomalies, myofunctional disorders,
and adenoid hypertrophy is of considerable clinical
importance for both orthodontists and otorhinolar-
yngologists.

Objective: To review the current literature
on the role of myofunctional disorders and dento-
maxillary anomalies in the development of pharyn-
geal tonsil hypertrophy.

Materials and methods

A narrative literature review was conducted
using publications indexed in the electronic scien-
tific databases PubMed, Scopus, Web of Science,
Google Scholar, and eLIBRARY. The search in-
cluded articles published between 2019 and 2024 in
English and Russian. Key classical sources outside
the range were also included.

Eligibility criteria:

Inclusion criteria

* Original clinical studies, observational
studies, randomized and non-randomized clinical
trials.

* Systematic reviews and meta-analyses.

» Narrative reviews and clinical practice
guidelines relevant to the topic.

* Peer-reviewed publications published in
English or Russian.

* Publications published between January
2019 and December 2024.

* Classical landmark publications published
before 2019 that were considered essential for un-
derstanding the pathogenesis, anatomy, or histori-
cal development of the topic.

* Studies investigating one or more of the
following:

1. dentomaxillary anomalies (malocclusion);
. orofacial myofunctional disorders;
. mouth breathing;
. adenoid hypertrophy;
. craniofacial growth and development;
. orthodontic treatment;
7. interdisciplinary management of children
with adenoid hypertrophy.
Exclusion criteria

* Publications unrelated to the objectives of

the review.

AN D KW
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* Duplicate publications.

* Conference abstracts without sufficient
methodological information.

« Editorials, letters to the editor, expert opin-
ions, and non-peer-reviewed publications.

* Articles without accessible full text.

* Publications in languages other than Eng-
lish or Russian.

» Animal studies and in vitro studies unless
directly relevant to explaining pathophysiological
mechanisms.

Quality assessment.

Preference was given to peer-reviewed pub-
lications, systematic reviews, meta-analyses, clini-
cal guidelines, and well-designed clinical studies.
When several publications addressed the same top-
ic, priority was given to the most recent and meth-
odologically robust evidence.

The literature search was performed us-
ing combinations of the following keywords and
Medical Subject Headings (hereinafter — MeSH),
where applicable: dentomaxillary anomalies, mal-
occlusion, myofunctional disorders, orofacial myo-
functional disorders, mouth breathing, adenoid hy-
pertrophy, pharyngeal tonsil hypertrophy, adenoid
facies, craniofacial development, orthodontics, and
children.

The review included original clinical stud-
ies, systematic reviews, meta-analyses, narrative re-
views, clinical guidelines, and other peer-reviewed
publications addressing the relationship between
dentomaxillary anomalies, myofunctional disor-
ders, and pharyngeal tonsil hypertrophy. Studies
unrelated to the topic, duplicate publications, con-
ference abstracts lacking sufficient methodological
information, and articles without accessible full
texts were excluded.

Titles and abstracts were initially screened
for relevance, followed by full-text assessment of
potentially eligible publications. The final review
included 92 publications that met the predefined
eligibility criteria.

Particular attention was paid to the etiol-
ogy and risk factors of dentomaxillary anomalies,
the pathophysiological mechanisms underlying
myofunctional disorders, the relationship between
impaired nasal breathing and adenoid hypertrophy,
craniofacial growth disturbances, and contempo-
rary interdisciplinary approaches to diagnosis, pre-
vention, and treatment.
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The collected evidence was qualitatively
synthesized and critically analyzed to summarize
current knowledge regarding the association be-
tween dentomaxillary anomalies, myofunctional
disorders, and pharyngeal tonsil hypertrophy.

Results

An important link in the formation of a
pathological bite is often the incorrect attachment
of the frenulum of the upper and lower lips and the
tongue, as well as a violation of the physiological
abrasion of the tubercles of the teeth [20]. The in-
fluence of certain bad habits and myofunctional
disorders on the nature of dental development is es-
pecially noticeable [20]. All of the above contribute
to the occurrence of DA.

Myofunctional disorders (hereinafter — MD)
occupy a special place in the formation of bite pa-
thology. Some scientists, such as Khamidova T. M.,
Abdulloev I. B., Sharipov M., Kodirova D. R., and
Tursunova H. R., believe that harmful oral habits
usually occur in combinations or are replaced by
others, that is, some lead to subsequent ones [21].
For example, prolonged sucking of a pacifier, which
leads to disturbances in the physiological move-
ments of the perioral muscles, is later replaced by
thumb sucking and nail biting [21]. The relation-
ship between myofunctional disorders and psycho-
logical state can be caused by several factors [22].

This direction of studying the etiology of
MD has become widespread in practice, and many
authors argue that in order to find the most effective
approach to the treatment of MD, it is necessary to
use a comprehensive approach, which may include
myofunctional therapy, orthodontic treatment, as
well as advice on improving the quality of sleep
and reducing stress levels [23-25].

Currently, the concept of «myofunctional
disorders» is quite new for a wide range of spe-
cialists. According to the opinion of Kilinc D. D.,
Mansiz D., myofunctional disorders are orofacial
muscle-mediated anomalies of the maxillofacial re-
gion (hereinafter — MFR) that can affect the struc-
tures and formation of the stomatognathic system,
which, in turn, leads to changes in bite, diseases of
the temporomandibular joint, and other problems of
the MFR [26]. Some sources use the term orofacial
myofunctional dysfunctions (hereinafter — OMD),
referring to complex disorders of the oral and fa-
cial muscles that interfere with the normal growth,
development, and/or functioning of orofacial struc-

tures [22; 27]. Orofacial myofunctional disorders
can result from complex interactions between ac-
quired behavioral patterns, physical and structural
factors, genetic predisposition, and environmental
influences.

Most authors include the so-called «bad
oral habits» in the group of myofunctional disor-
ders. Oral habits are repetitive patterns of behavior
that negatively affect the dental system (sucking
fingers, hair, or pencils, biting the lip, tongue, or
cheek, placing the tongue between the dental arch-
es, absence of the occlusal reflex, bruxism [18]).

Myofunctional disorders of the maxillofa-
cial region also include infantile swallowing, oral
or mixed breathing (nose and mouth), weak chew-
ing, incorrect tongue position, and impaired sound
pronunciation [8].

According to the literature, the prevalence
of myofunctional disorders of the maxillofacial re-
gion ranges from 38 % to 80 % [28-30]. Although
genetic predisposition contributes to the develop-
ment of orofacial myofunctional disorders, envi-
ronmental and acquired factors during childhood
are considered the major determinants of their de-
velopment [31].

It is necessary to understand the extent of
myofunctional disorders' influence on the develop-
ment of dental and bite anomalies. When conduct-
ing a study of the degree of interrelation of these
pathologies, the authors concluded that posture,
incorrect speech articulation, the habit of pressing
the tongue on the teeth, mouth breathing, biting the
lips, cheeks, and the position of the hand under the
cheek during sleep significantly affect the develop-
ment of the dental system [29; 32]. In children with
mouth breathing, deformation of the facial skeleton
is observed [33; 34]. There is a term «adenoid face»,
which implies the presence of an incompetent up-
per lip, a narrow upper dental arch, retropositioned
lower incisors, increased height of the anterior sur-
face of the face, a narrow or V-shaped upper jaw, an
increased angle of the plane of the lower jaw, and a
posterior displacement of the lower jaw [35; 36]. It
was noted that patients with oral or mixed breathing
have dry lips, pale skin, and a negative impact on
general well-being [36].

The author Balashova M.E., as part of her
own research, conducted a survey of legal represen-
tatives of children to determine the degree of their
awareness of the problem of myofunctional disor-
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ders, in particular, mouth breathing [37]. The opin-
ions of parents or guardians regarding the causes of
a child's mouth breathing were studied. As a result,
the survey showed that parents are familiar with the
problem of MD, but 100 % of respondents associ-
ated the presence of mouth breathing with pathol-
ogy of the nasal cavity, none indicated malocclu-
sion, bad myofunctional habits, etc., as the cause
of mouth breathing. Almost half of the respondents
reported mouth breathing in their children, indicat-
ing a high prevalence of this myofunctional prob-
lem. The survey data demonstrated the need for
educational work on MD and the harms of orofacial
habits in children. It is necessary to establish part-
nerships with parents to jointly address anomalies
and correct myofunctional disorders, and to refer
patients to related specialists [37].

Many orthodontists associate the presence
of an open bite in the frontal area, protrusion of the
upper incisors, and narrowing of the upper dental
arch with the habit of sucking the tongue [38-40].
Underdevelopment of the frontal section of the
lower jaw, its distal displacement is often a conse-
quence of biting the lower lip [41; 42]. According
to studies, in children with bad habits, a distal bite
is observed in 47 % of cases, a mesial one in 31.7
%, and correct closure of the first permanent molars
in combination with anomalies in the position of
individual front teeth and their groups, in 21.4 %
of cases [43].

The role of myofunctional disorders in the
formation of distal occlusion

The main myofunctional disorders leading
to the formation of distal occlusion in childhood are
mouth breathing, sucking of the lower lip/finger,
and infantile swallowing [44]. In turn, posture or
bearing is a factor that has a colossal impact on the
body as a whole, since a violation of the position
and shape of the spine, the development of the mus-
cular system, and the angle of the pelvis leads to
various somatic diseases of various body systems,
including the dental region [45; 46].

Another author defines posture as the re-
lationship between the parts of the body (head,
neck, trunk, upper and lower limbs) in a verti-
cal position. It includes the position, shape of the
body, dynamic and static balance, as well as the
neuromuscular mode of operation [47]. For an or-
thodontist, it is important that an incorrectly po-
sitioned head, tilted back, forward, or to the side,
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changes the position of the tongue depending on
the degree of deviation [48].

This myofunctional disorder is character-
ized by muscle tension in the maxillofacial region
during swallowing. The tip of the tongue is pulled
too far forward and down, and the lower jaw moves
backward, which forces the head and neck to move
forward to force food back to the back of the throat
[55]. On external examination, the orthodontist
will find elongation and narrowing of the maxilla
and anterior head position in most patients with in-
fantile swallowing. Other common signs include
incompetent lips, tongue protrusion during swal-
lowing, protrusion of the maxillary teeth, mouth
breathing, various disorders, and neck and shoulder
tension [37].

The influence of dentoalveolar anomalies
on quality of life

Based on the above, changes are observed
in many aspects of patients' lives with postural
disorders and dental anomalies. External manifes-
tations of these disorders significantly affect self-
esteem and the psycho-emotional state of children
[49]. It is described that, according to patients and
orthodontists, the presence of class II and III bite
anomalies according to Angle has a significantly
negative impact on the quality of life, and given
that the overall prevalence of class II bite anoma-
lies, distal occlusion, is estimated at almost 20 %,
this problem is relevant both for individuals and for
society as a whole [50].

Thus, the ability of myofunctional disorders
to cause dental anomalies is high, which, in turn,
affects the overall functioning of the child's body
and the quality of life. It is also important that vari-
ous myofunctional disorders can be interconnected
and cause both individual dental anomalies and the
same anomaly [51].

Nasal breathing disorders caused by otorhi-
nolaryngological pathology

However, some myofunctional disorders
may be initially caused by other pathologies. For
example, in some cases, oral or mixed breath-
ing is secondary, a consequence of nasal breath-
ing difficulties or inability. The causes of nasal
breathing disorders may include otolaryngologi-
cal diseases, among these, in childhood, a large
proportion are pathologies of the lymphopharyn-
geal ring [52; 53]. The lymphopharyngeal ring,
or Pirogov-Waldeyer ring, includes six tonsils:
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two palatine, pharyngeal, lingual, and two tubal
[54]. Figure 1 shows how the authors Niedziel-
ski A, Chmieclik LP, Mielnik-Niedzielska G,

/— Adenoid
~e¢

Tubal tonsil

nPalatine tonsil

Lingual tonsil

Kasprzyk A, and Bogustawska J depicted the
anatomy of the Waldeyer ring, noting their lo-
calization and histological structure (Figure 1).

Figure 1. Anatomy of Waldeyer's ring. Adenoids, palatine, lingual, and tubal tonsils. Created with
BioRender.
Source: derived from [55]

The tonsils that form the Waldeyer's pharyngeal
lymphoid ring, including the pharyngeal tonsils,
are already found in the embryo, but they acquire
a secondary, final structure together with the lymph
nodes in the postnatal period [56]. The formed pha-
ryngeal tonsil has a quadrangular shape with round-
ed edges, weighing 1.5-3.3 [57].

In a normal nasopharyngeal tonsil, a surface
lining is present, consisting of stratified squamous
non-keratinized epithelium, followed by a base-
ment membrane and an underlying lymphoid layer
formed by both follicular and diffuse lymphoid tis-
sue. The lymphoid follicles are arranged in a single
row beneath the epithelial lining, situated between
compact diffuse and parafollicular lymphoid tissue.
These follicles exhibit clear polarity, with their up-
per poles oriented toward the covering or lacunar
epithelium, while the vascular and adventitial lay-
ers are located inferiorly. The stromal framework is
composed of reticular connective tissue. In certain
areas, the epithelium is infiltrated by lymphocytes
and granular leukocytes, particularly granulocytes,
on the surface of which microorganisms are pres-
ent. Exposure to microorganisms and the enzymatic
activity of leukocytes lead to degeneration, death,
and subsequent desquamation of some epithelial
cells [57; 58].

The enlarged lymphoid tissue of the ad-
enoids is more often subject to the inflammatory
process, since normal immunological processes in

the pharyngeal tonsil, associated with the function
of secretory immunoglobulin A and the production
of interleukins, are disrupted [59-62]. This affects
the child's overall immune status [63]. Constant
high antigen load due to contact with a large num-
ber of viruses, caused by social aspects, often at the
age of the highest incidence of hypertrophy of ad-
enoids (hereinafter — HA), children are in various
groups (pre-school, school institutions), in combi-
nation with the immaturity of the immune system
of children, leads to a violation of the regenerative
processes of the mucous membrane. The damaged
basement membrane and the proper layer of the mu-
cous membrane of the tonsil stimulate fibroblasts
to release transforming growth factor beta, leading
to tonsil tissue hyperplasia [64]. There is evidence
that hypertrophied lymphoid organs and lymphoid
aggregates in the pharynx and nasopharynx of chil-
dren are directly involved in barrier defense mecha-
nisms against respiratory viral and bacterial expo-
sure. In chronic inflammatory conditions affecting
the tonsils, pronounced alterations in metabolic
processes within their tissues are observed [32-35].
Scientific publications place particular emphasis
on the role of local immune responses in the devel-
opment of inflammation, including the evaluation
of secretory immunoglobulin A levels, interleukin
production, and other immune mediators [59-62].
Enlarged adenoid tissue is localized in the
area of the posterior part of the nasopharyngeal
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vault and disrupts normal nasal breathing. The se-
verity of respiratory failure depends on the degree
of hypertrophy of the nasopharyngeal tonsil and on
congestion of the nasal mucosa. There are 4 degrees
of adenoid growth: at degree I, the adenoids cover up
to 1/3 of the vomer, at degree I1 —up to 1/2, at degree
I — the hypertrophied tonsil completely covers the
vomer, and at degree IV — the choanae are complete-
ly or almost completely closed [65; 66].

When adenoids grow pathologically, the
passage of air through the respiratory tract becomes
difficult. In the presence of such obstacles, breathing
through the mouth is an adaptive mechanism [66].
Habitual mouth breathing is accompanied by hypo-
tonia of the orbicularis oris muscle, which leads to
a violation of the closure of the lips and prevents
the normal development of the lower jaw [42]. To
allow airflow to pass freely through the oral cavity
into the nasopharynx and beyond into the respira-
tory tract, the child is forced to lower the tongue.
Normally, the tongue should be adjacent to the hard
palate. The lack of tongue support for the maxillary
arch slows the growth of upper-jaw bone structures,
contributing to upper-jaw narrowing [42].

According to the literature, hypertrophy of
the adenoids is the most common otological, laryn-
gological, and rhinological (hereinafter — ENT) dis-
ease among children aged 6 years, and in frequently
ill children, hypertrophy of the pharyngeal tonsil is
diagnosed in 70-90 % of cases [67-69]. This age
is significant because it marks the beginning of the
mixed dentition period, when the roots of the tem-
porary lower central incisors undergo physiological
resorption, and they then fall out, leaving a defect
in the child's dental arch for a period of time [70].
When performing the function of speech and swal-
lowing, the tongue, which occupies the position at
the bottom of the oral cavity, is additionally dis-
placed forward to fill the defect of the dental row.
Thus, additional myofunctional disorders, such as
tongue placement between the dental rows and in-
fantile swallowing, arise.

Regarding the prevalence of HA by gender,
the literature reports conflicting findings: the author
Manuilova L.V. reports that HA occurs with equal
frequency in both male and female children [71].
Abdullaeva R.R. conducted a study showing that
hypertrophy of the nasopharyngeal tonsils is ob-
served mainly in boys (60 %) [72]. Gerhardsson H,
Stalfors J, Odhagen E, Sunnergren O. also indicate

205

a higher prevalence of HA among boys [73]. Some
authors associate this with the fact that allergic dis-
eases, such as rhinitis, vernal keratoconjunctivitis,
and bronchial asthma, are more common in male
children than in girls [74-76].

In turn, habitual mouth breathing leads to
weakness of the masticatory muscles, which affects
the nature of the food predominantly consumed by
children with adenoid hypertrophy, namely soft
foods. This disorder is called «sluggish chewing»
[77]. A bad habit, such as sluggish or lazy chew-
ing, further contributes to a decrease in the chew-
ing load and hypotonia of the perioral muscles, and
negatively affects the formation of bone elements
in the maxillofacial region [78; 79].

The oral or mixed breathing that develops
with HA is associated with articulation disorders.
81.7 % of children with breathing disorders, includ-
ing those due to HA, have various speech defects,
such as problems with pronunciation of individual
speech sounds, loss of speech fluency, and change
in voice tone - rhinophonia [80].

The influence of myofunctional disorders
and dentoalveolar anomalies on the character of
the growth of the pharyngeal tonsil

An important aspect of the pharynx anato-
my is that it is a bifurcated structure, serving as a
connecting link between the nasal and oral cavities.
When the entrance to the airway, such as the nasal
valve, is blocked, the airflow is redirected through
the oral cavity. Despite this, the nasopharynx re-
mains under negative pressure. The pressure cor-
relates with nasal resistance and can trigger inflam-
mation of the nasopharyngeal mucosa, resulting in
a complex inflammatory cascade [81].

Thus, there is an opinion that the presence
of a myofunctional disorder, namely mouth breath-
ing, can contribute to the occurrence of inflamma-
tion in the nasal cavity, and, subsequently, the lym-
phoid structure - the pharyngeal tonsil [81].

An important difference between nasal and
oral breathing is that air passing through the nose is
enriched with nitric oxide (hereinafter — NO) [82].
Nitric oxide is a powerful bronchodilator and va-
sodilator, and has antiviral and antibacterial effects
[83; 84]. These data show that this protective func-
tion is not performed during oral breathing, which
can contribute to frequent acute respiratory diseas-
es of viral and bacterial origin, and that the overall
allergic load on the body, and on the pharyngeal
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tonsil in particular, increases.

With mouth breathing, unlike nasal breath-
ing, there is insufficient humidification, warming,
and purification of air, constant cooling of the oral
cavity, pharynx, and lower respiratory tract [85].
The mass of microbes and dust particles inhaled
during mouth breathing settles on the mucous mem-
brane of the throat [86; 87]. The lymphatic pharyn-
geal ring is permanently exposed to viral and bac-
terial pathogens, which leads to repeated episodes
of adenoiditis — an inflammatory process of the
pharyngeal tonsil [88]. As a result of adenoiditis,
the volume of lymphoid tissue increases, persistent
hypertrophy of the nasopharyngeal tonsil develops,

further interfering with normal breathing, and a vi-
cious circle of interconnected links arises [89].

The author Balashova M.E. presented the
influence of hypertrophy of the pharyngeal tonsil
and habitual mouth breathing on the state of the up-
per respiratory tract and posture, and the presence
of a relationship between the listed pathological
conditions in the form of a drawing (Figure 2) [37].

According to the data she presented, condi-
tions such as hypertrophy of the pharyngeal tonsil,
mouth breathing, disturbance of myodynamic bal-
ance, chronic hypoxia, disturbance of the micro-
flora, and decreased immunity are closely intercon-
nected and interdependent [37].

| Hypertrophy of the pharyngeal

tonsil
Decreased immunity Oral breathing
Violation
Violation of the microflora of the myodynamic
- equilibrium
Chronic hypoxia

Figure 2. The role of development and interrelation of conditions associated with chronic
mouth breathing.
Source: derived from [37]

Discussion

According to contemporary preventive ap-
proaches aimed at reducing the incidence of ad-
enoiditis and preventing recurrence of adenoid hy-
pertrophy, a complex of hygienic, therapeutic, and
supportive measures is recommended [34]. These
include maintaining adequate daily hydration
and ensuring optimal microclimatic conditions
through regular humidification and air purifica-
tion in premises where the child spends prolonged
periods, such as home, pre-school, and school
settings. Strict adherence to hand hygiene is ad-
vised after contact with crowded environments
and after coughing or sneezing. Preventive man-
agement also encompasses irrigation-elimination
therapy with isotonic saline solutions twice daily,

timely and rational treatment of each episode of
acute respiratory viral infection, and adequate
management of allergic diseases, particularly al-
lergic rhinitis. Additional measures involve pro-
viding balanced nutrition, implementing respira-
tory gymnastics, administering vitamin therapy,
and correcting oral breathing associated with den-
tofacial anomalies [90]. The clinical relevance of
this preventive block is supported by data show-
ing that chronic mouth breathing is not an isolat-
ed symptom: in a multidisciplinary study of 498
mouth-breathing children aged 9-17 years, func-
tional mouth breathing accounted for 53.2 % of
cases, allergic rhinitis for 16.9 %, adenoid hyper-
trophy for 14.3 %, and combined allergic rhinitis
with adenoid hypertrophy for 15.7 % [80].
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Recurrent adenoid hypertrophy remains a
poorly understood clinical problem, with limited
evidence regarding the mechanisms and predictors
of recurrence [91]. In the retrospective study by
Monroy et al., 13,005 adenoidectomies or adeno-
tonsillectomies were performed over an 11-year pe-
riod, and 72 children underwent revision adenoid-
ectomy, corresponding to a revision rate of 0.55 %;
the average interval between the primary and revi-
sion procedures was 4.3 years [91]. Importantly, at
least 15 of 72 revision cases (21 %) were ultimately
attributed to tubal tonsil hyperplasia rather than
true adenoid regrowth, which further emphasizes
the complexity of postoperative recurrence assess-
ment [91].

Several studies have suggested that orofa-
cial myofunctional disorders, particularly persistent
mouth breathing, may contribute to chronic inflam-
mation of the nasal cavity and subsequently of the
pharyngeal tonsil through impaired nasal physiolo-
gy, reduced filtration and humidification of inspired
air, and altered upper airway function [55; 81; 85].
Persistent inflammation, in turn, may promote re-
current adenoid hypertrophy, although the exact
mechanisms underlying adenoid regrowth remain
incompletely understood [55; 64; 91]. Quantitative
data from pediatric orthodontic samples support
the clinical significance of these functional factors:
in children aged 6—12 years, mouth breathing in-
creased the probability of transverse malocclusion
more than sixfold (PR =6.15; 95 % CI: 2.96-12.80),
and atypical swallowing was associated with mal-
occlusion in all three planes of space [18].

Although conventional postoperative rec-
ommendations, including nasal irrigation, adequate
treatment of upper respiratory tract infections, con-
trol of allergic diseases, and maintenance of appro-
priate environmental conditions, are essential for
reducing infectious and inflammatory risk factors,
they do not adequately address persistent functional
abnormalities that may remain after adenoidectomy
[34; 59; 90]. Consequently, postoperative rehabili-
tation should extend beyond routine otorhinolaryn-
gological follow-up and incorporate a multidisci-
plinary approach involving an orthodontist and a
myofunctional therapist, with the participation of a
speech therapist when indicated [28; 34; 92]. This
approach is also supported by data from preschool
children, where cross-bite was associated with
speech disorders (OR =3.55; 95 % CI: 1.07-11.78),
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indicating that occlusal and functional disturbances
may overlap with speech-related problems [19].

Available evidence indicates that restoration
of upper airway patency does not necessarily result
in spontaneous normalization of the breathing pat-
tern. In many children, mouth or mixed breathing
persists after adenoidectomy despite successful
surgical removal of the mechanical obstruction [55;
81; 85]. Persistent mouth breathing should there-
fore be regarded not merely as a residual symptom
but as a functional disorder capable of influencing
subsequent craniofacial development. The multidis-
ciplinary assessment by Alhazmi showed that 81.7
% of mouth-breathing children had orofacial myo-
functional disorders combined with speech abnor-
malities; frontal lisp was found in 36.1 %, stuttering
in 19.2 %, and two or more speech impediments
occurred simultaneously in 10.6 % of children [80].

Mouth breathing has long been recognized
as an important environmental factor affecting
craniofacial growth and dentofacial development.
If left uncorrected, it may contribute to maxillary
constriction, increased lower facial height, posteri-
or crossbite, Class II malocclusion, and the charac-
teristic craniofacial phenotype commonly referred
to as adenoid facies [33; 35; 81; 85]. These findings
emphasize the importance of orthodontic assess-
ment during postoperative follow-up in children
who have undergone adenoidectomy. This is par-
ticularly important because malocclusion is com-
mon even in general pediatric samples: a system-
atic review and meta-analysis reported a worldwide
prevalence of 56 %, and a study of 739 children
aged 8—10 years reported malocclusion in 49.1 %
of children [3; 17].

Furthermore, myofunctional rehabilita-
tion should be considered an integral component
of postoperative management. Growing evidence
suggests that myofunctional therapy is effective in
restoring physiological breathing, swallowing, and
tongue posture, thereby improving orofacial muscle
function and contributing to long-term functional
stability [24; 26; 46]. The rationale for correcting
these functions is supported by the association of
orofacial dysfunction with malocclusion (OR =
1.56; 95 % CI: 1.13-2.17) and by the stronger as-
sociation observed for nonnutritive sucking habits
(OR = 2.26; 95 % CI: 1.25-4.08) in children aged
810 years [17].

Taken together, the available evidence sug-



ACTUAL PROBLEMS OF THEORETICAL AND CLINICAL MEDICINE, Ne2 (52) 2026

gests that prevention of recurrent adenoid hyper-
trophy should not rely solely on otorhinolaryngo-
logical management. Early orthodontic assessment,
timely correction of dentofacial anomalies and per-
sistent myofunctional disorders, together with mul-
tidisciplinary collaboration involving myofunction-
al therapists and speech therapists when indicated,
may improve functional rehabilitation and poten-
tially reduce the risk of recurrent adenoid hyper-
trophy [28; 34; 37; 92]. From a public-health and
clinical perspective, the need for interdisciplinary
follow-up is strengthened by evidence that maloc-
clusions negatively affect oral health-related qual-
ity of life (RR/PR =1.15; 95 % CI: 1.12-1.18; 3672
participants) [1].

Therefore, the prevention of recurrent ad-
enoid tissue proliferation requires the involvement
of an orthodontist capable of identifying existing
dentoalveolar anomalies and myofunctional dis-
orders, including persistent mouth breathing, and
implementing appropriate therapeutic measures to
correct them. The reviewed numerical evidence
supports this conclusion: recurrent surgery is un-
common but clinically relevant (0.55 % in one large
retrospective series), while functional and occlusal
abnormalities are considerably more frequent and
show measurable associations with malocclusion,
speech disorders, and oral health-related quality of
life [1; 17-19; 80; 91].

Limitations. This review has several limita-
tions. Only articles published in English and Rus-
sian between 2019 and 2024 were included. The
heterogeneity of the reviewed studies, differences
in diagnostic criteria, and variability in study de-
signs limited direct comparison of the published
evidence. Future systematic reviews and meta-anal-
yses are required to strengthen the evidence base.

Conclusion

The relevance of the topic of our analytical
review of sources is confirmed by the results of sev-
eral studies published in domestic and international
literature.

Hypertrophy of the adenoids is the most
common ENT disease among children aged 6
years, a time when orthodontic intervention is high-
ly effective and necessary in cases of dentoalveolar
anomalies. After using the existing surgical method
of treating hypertrophy of the adenoids — adenot-
omy, in some cases, relapses occur. The available
data on the relationship between myofunctional

disorders and relapses of hypertrophy of the ad-
enoids give reason to believe that the orthodontic
treatment method is mandatory after adenotomy.

The present study demonstrates the rel-
evance of interdisciplinary collaboration between
the orthodontist and other specialists, including the
otorhinolaryngologist, pediatrician, osteopath, psy-
chologist, and speech therapist-defectologist.

The implementation of a comprehensive
multidisciplinary approach in the management of
dentoalveolar anomalies and myofunctional disor-
ders is essential in contemporary clinical practice.
The orthodontist should maintain close collabora-
tion with specialists from various fields, including
dental and broader medical disciplines, as well as
with professionals in education. In this regard, in-
tegrating a team-based, multidisciplinary approach
is necessary for advancing dentistry in the Republic
of Kazakhstan and globally.
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MHNO®YHKIINOHAJIAbBI BY3bIJIYJIAP ’)KOHE TIC-/KAK AYBITKYJIAPBI AAEHOUATbI
IT'NMIEPTPOPUSAHBIH KAYIII ®PAKTOPBI PETIHAE (9JAEBHA IIIOJIY)

J. K. Uassicoa™, M. K. UckakoBa?, ¥. A. KyBar6aesa'
'«Kazakcran-Peceit MmenuimHansik yauBepcuteti» MEBBM, Kazakcran, Anmarsr
2«C. [I. Achenauspos areiniarbl Kazak ynrTeik MenuinHanblk yausepeuteti» KEAK, Kazakcran,
AnMarsl
*Koppecnondenm asmop

Anjgarmna

Kipicne. Byn mony MakanachlHIa aeHOMATHl TUIEPTPOUSIHBIH, OHBIH 1IIIHIE aJeHOTOMUSAAH
KEHIHI1 peruanBTepAiH AaMybIHAAFbl MUOQYHKIIMOHAIIBI OY3bUTyap MEH TiC-)KaK aHOMAaUsUIapPBIHBIH
pedi KapacTbIpbliaabl. MaceneHiH ©3eKTUIIT CaHIbIK JepPEeKTEPMEH pacTajaibl: )KYHell Moy HOTHKeIepi
OOlBIHIIA TiC-)KaK aHOMAJMUIAPBIHBIH QJIEMIIK Tapaiybl 56 %-abl Kypailabl, al MyHIail aHOMalusiap
aybI3 KYBICHI JCHCAYIBIFbIHA OallJIaHBICTBI OMIp calachbiHBIH TOMEHAeyiMeH OaiimaHbicThl O0nael (RR/
PR = 1.15; 95 % CI: 1.12-1.18; 3672 xarbicymbl). bananap apaceiHna >xypriziiren 3eprreynepae 8-10
xacrtarbl O0ananapasiH 49,1 %-bpIHAa Tic-)KaK aHOMANUsIAphl AaHBIKTAJIFAH, all Aybl3 apKbLIbl THIHBIC ATy
TPaHCBEPCAJIB/IbI TICTEM aHOMAIHMSIIAPIMEH CTaTUCTUKANIBIK TYPFBIIaH MaHbI3/bI Oaitnanbicta 6onrad (PR
=6,15; 95 % CH: 2,96-12,80).

Maxcamer. KytkpiHimak Oagamina 6e3i TUIEpTPOQUSACHIHBIH JaMybIHIaFbl MHO(MYHKIMOHAIIBI
Oy3bUTyIap MEH Tic-’KaK aHOMaJIHMSJIAPbIHBIH POJIi Typalibl 971e0u I1epeKKo3epl Tajaay.

Mamepuanoap sncane a0icmep: Google Scholar, Scopus, Web of Science, PubMed xone eLIBRARY
FBUIBIMU JiepeKKopaapbiHaarel 2019-2024 sxpuinap apaiblFbIHIAFbl JKapHsUIaHBIMIApFa aHAJIUTUKAJIBIK
IOy KYPTi3uiai. ATajaFaH MEp3iMHEH THIC HETI3T1 KJIACCHKAIBIK ACPEKKO3ep /1€ €HIi3UIIl. AJIIbIH ana
OeNriJeHreH ipiKTey KpUTEepHiiyiepine colikec KeJreH 92 skapusiiaHbIM KOPBITHIH/IBI IIOTYFa €HI 13111,

Homuorcenepi sorcone manxwinay. Tannanrad JepexTep afeHOUATH TUIIEPTPODUs, MYPBIHMEH THIHBIC
ayabIH OY3bUTYbI, aybI3 aPKBUIBI THIHBIC ATy, MUO(QYHKIMOHAJ B OY3bLITYNIap jKOHE Tic-)KaK aHOMAIUSIIAPhI
e3apa THIFbI3 OaillaHBICTHI eKeHIH KopceTei. KyTKpIHIaK O0agamina Oe3iHiH runepTpoduscel 6 xKacTarbl
6ananapaa xwui kezaecerin JIOP aypynapsiabsiH Oipi 60 TaObIIabL; KU1 aybIpaThiH Oananapaa on 70-
90 % >xarnaiia aHbIKTaNAAbl. AJEHOUITH TUIEPTPOPHUSIMEH OaiIaHBICTHI aybI3 apKbIJIBI HEMECE apasiac
TBIHBIC ]Iy apTUKYJSIMUAIBIK OYy3bUIBICTApMEH Karap KYpyl MYMKIH: THIHBIC ajy Oy3bUIbICTapbl Oap
6ananapasiH 81.7 %-bIHOa ceiliey keMiniiikrepi cunartanrad. Kaiitamama omepamnus cajabICTBIPMAJIbI
TYPJI€ CHUPEK Ke3/1eCKEHIMEH, 1pi pETPOCIIEKTUBTI 3epPTTEY/Ie PEBU3USUIIBIK aleHOUIIKTOMHES kuiiri 0.55 %
KYpaJbl, all peBU3USUIIBIK JKaFaainapabia 21 %-bl aileHOUA TIHIHIH HIBIHANBI KaiiTa ecyiHeH emMec, TYTIKIIe
Oanmamima Oe3iHiH TUIEePIUIa3UusICBIMEH OaIaHBICTHI OO

Kopvimvinoviiap. Onedu nepekTepAl Tanaay aaeHOTOMUSIAH KeHIHT1 PelUINBTEP/IiH AJbIH ATy
KJIMHHUKAJBIK TYPFBIIAH MaHBI3bl €KEHIH >KOHE OlepauusfaH KeHiHr1 Ke3eHI KYprisyle MoHapalbIK
KEIICH 1 TOCUIIl KaXKeT eTeTiHiH Kepcereai. MyHail ToCil OTOPHHONIAPUHTOIOTHSUIBIK OaKblIayabl, epTe
OPTOJIOHTUSUIIBIK OaFaliay/Ibl, TYPAKThI aybI3 APKBUIBI THIHBIC aJTy/IbI )KOHE TiC-KaK aHOMAUUIAPbIH TY3eTY/Il,
COHfal-aK KepceTummMaep OonFaH jkarnaiiia MUO(YHKIIMOHAIAB HEMECE JIOTONENUSIIBIK TEparsHbI
KaMTYBI THIC.

Tyiiin co30ep: MuodyHKYUOHALObL OY3bLIYAAD, MIC-HCAK AHOMATUALAPYL, A0EHOUOMbL 2Unepmpousi,
peyuous, Kayin gpakmopnapul, OpmoOOHMUANILIK eMO€Y, aybl3 ApKblIbl MbIHLIC A1y, NOHAPALLIK JHCYP2I3).
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MHNO®YHKIINOHAJIBHBIE HAPYIIEHUSA U 3YBOYEJIIOCTHBIE AHOMAJIMHN
KAK ®AKTOP PUCKA BOSHUKHOBEHUSA 'NITEPTPO®UUN AZEHONUIOB (OB30P
JIMTEPATYPBI)

3. K. Unesicoa™, M. K. Uckakosa?, V. A. KysarOaesa!
"HYO «Ka3zaxcrancko-Poccuiickuii MeMIIMHCKHN yHHBEpcUTeT), Kazaxcran, Aimars
’Kazaxckuii HallmoHaNbHBIN MeauIHCKNN yHEBepcuTeT uM. C./1. Acdenauspona, Kazaxcran, Anmarst
"Koppecnonoupyiowuii asmop

AHHOTaNUA

Bseoenue: B naHHOM 0030pHOM HCCIIEIOBAHUM PACCMATPUBACTCS POJIb MUO(DYHKIIMOHAIBHBIX
HapyIIEeHUH U 3y00YETIOCTHBIX aHOMAJIMK B Pa3BUTUU TUNIEPTPO(UH TIIOTOYHON MUHIAINHBI, BKIIIOUas ee
pelMIUB TOCe aJeHOTOMHH. AKTYaJIbHOCTh MPOOJIEMBI MOATBEPIKIACTCS KOJTUUECTBEHHBIMH JIAHHBIMU:
COIVIACHO CUCTEMAaTHUECKOMY 0030pYy, pacripoCTPaHEHHOCTh 3y00UYeNIOCTHBIX aHOMAIUN B MUPE COCTABIISIET
56 %, npu 5TOM MX HaAJWYME CBS3aHO CO CHIKEHHEM KayecTBa KM3HH, OOYCIIOBIEHHOTO COCTOSHHEM
nonmoctu pra (RR/PR = 1,15; 95 % AU: 1,12-1,18; 3672 yuacTHuKa). B uccienqoBaHusx ¢ y4actuem
neTei 3y0OueTIoCTHbIE aHOMaJIMU BBISIBIEHBI y 49,1 % nereit B Bo3pacte 8—10 neT, a poTOBOE JAbIXaHHE
CTaTUCTUYECKU 3HAUMMO aCCOLIMMPOBAHO C TPaHCBEpCcalbHbIMU aHOManusAMHU npukyca (PR = 6,15; 95 %
JA: 2,96-12,80).

Ilenv: aHanM3 JIUTEPATypPHBIX HCTOYHHUKOB O pOIM MHO(DYHKIMOHAIBHBIX HAPYLIEHUH U
3y0O0YeNTIOCTHBIX AaHOMAJIMI B pa3BUTHH THIEPTPOPUU TIIOTOUHONH MHHAIUHBL.

Mamepuaner u memoowi: IlpoBeneH aHaTUTHYECKUH 0030p MyONMMKaluii, MpPEICTABICHHBIX B
Hay4dHBIX 0a3ax gaHHbIX Google Scholar, Scopus, Web of Science, PubMed u eLIBRARY 3a 2019-2024 rr.
Takoke ObUTH BKITIOUEHBI KJIFOUEBbIE KIACCHYECKHE HCTOYHUKH, OITyOIMKOBAHHBIE BHE YKAa3aHHOTO IEpUO/IA.
B urorosslif 0630p Bonum 92 myOiaukanuii, COOTBETCTBOBABIIMX MPEIBAPUTEIHHO 3aJaHHBIM KPUTEPHSIM
orbopa.

Pezynomamer u obcysxcoenue: IlpoaHann3upoBaHHBIE JaHHBIE CBUJIETENBCTBYIOT O TECHOU
B3aMMOCBSI3U THNEPTPO(GUN aJeHOWIOB, HAPYLICHHOTO HOCOBOTO JIBIXaHUS, POTOBOTO JIBIXAaHUS,
MHUO(YHKIIMOHAIBHBIX HApYIIEHUH U 3yOOUeTIOCTHBIX aHOMaNui. ['unepTpodus moTouHOW MUH/IATHHBI
apisieTcss pacnpocTpaHeHHbIM JIOP-3a0oneBanuem y geredt 6 jer; y yacto OOJEIOUIMX JeTei OHa
onuceiBaercst B 70-90 % cmyuaeB. PoroBoe mim cMmemaHHOE JbIXaHUE TPU TUNEPTPO(UU aJeHOUOB
MOXET COIMPOBOXKIATHCSA apTHKYJISIUOHHBIMU HAPYIICHUSMU: Je(QEKThl peud ObUIM 3apETUCTPUPOBAHBI Y
81.7 % nereil ¢ HapylIeHUsIMU JbIXaHus. HecMOTps Ha TO 4TO MOBTOPHBIE XUPYPru4eCKUE BMEIIATENbCTBA
BCTPEUAIOTCS OTHOCUTENIBHO PEAKO, B KPYITHOM PETPOCHEKTUBHOM HCCIIEOBAHUU YaCTOTA PEBU3NOHHOMN
aneHouadKkTomuu coctasuiia 0.55 %, npu 3Tom 21 % peBU3NOHHBIX CITydaeB ObLIIU CBS3aHbI C TUIIEPILIA3UEH
TpyOHOI MUH/IQJIMHBI, 2 HE C HCTUHHBIM IIOBTOPHBIM pPa3pacTaHUEM aJIeHOUTHON TKaHU.

Bvi6oowvi: IlpoBeneHHBIM aHanu3 JUTEPATypHBIX JaHHBIX JAeT OCHOBAHMUS 3aKIIOYUTH, 4TO
npopuIakTUKa PEUUIMBOB IOCIE aJCHOTOMHM HMMEET KIMHMYECKOe 3HAYeHHE W JIOJDKHA BKIIOYATh
MEXJIUCHUIUIMHAPHBIM KOMIUIEKCHBIM IOJAXOJA K BEICHHUIO IIOCIEONEpPAlMOHHOIO Iepuoja. Takoi
MOJXOA JOJDKEH OOBEAMHATH OTOPUHOJAPUHIOJIOTMYECKOE HAOMIONEHHE, PAaHHIO OPTOAOHTHUYECKYIO
OLIEHKY, KOPPEKLHUIO COXPAHSIOMIETOCS POTOBOTO JBIXaHUS M 3YOOUENTIOCTHBIX AaHOMAlUi, a TakKxke
MUO(YHKIIMOHAIBHYIO WM JIOTONEMYECKYIO TEPAIUIO TIPU HATMYUH TOKA3aHUH.

Kniwouegvie  cnoea:  muogynkyuonanvhvlie — HapyuieHus, — 3y00YeNOCMHble  AHOMANUlU,
eunepmpous adeHouoos, peyuous, Gaxmopvl pucka, opmoOOHMUYecKoe jeueHue, pomogoe ObixaHue,
MEACOUCYUNTIUHAPHOE BeOeHUe.
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ABTOPJTAPIA APHAJITAH AKITAPAT

«TEOPUSLJIIBIK "KOHE KJIWUHUKAJBIK MEJIULAHAHBIH
O3EKTI MOCEJEJEPI» )KYPHAJIBIHA YCBIHBLJIATBIH
KOJI’KA3BAJIAPFA KOUBIIATBIH TAJTAIITAP

«TeopusuTBIK KaHE KIIMHUKAJIBIK MEIMIIMHAHBIH 03€KTi MaCeIeNepi» KypHaIbl — TYITHYCKa 3€PTTEYJICpAiH HOTHKEIepiH,
oebu mIonmynapAbl, KIMHUKAIBIK MEIMIMHA MEH KOFaMIbIK JICHCAyJIBIKKAa KaThICTBI TOXKIpUOCNCH allbIHFaH >Karaaiiiapibl
KapPHUSATAUTHIH peleH3MsUIaHFaH KOIICaJIalbl FUIBIMU-TOKIpHOeiK xypHai. KomkazoaaapaslH aBTopIaphl )KoHE 0achlIBIMHBIH
HETI3r OKBIPMaH ayJMTOPHACHI JEHCAYNIbIK CaKTay MaMaHAapbl, IPAKTUK JIopirepiep, FhUIBIMU OpTalbIKTapAbIH (OynaH opi
— FO), reutbiMu-3eprrey nHCTUTYTTaphIHBIH (OynaH api — F3U) kei3merkepiepi xoHe Kazakcrannan, TM/] ennepiHeH jkoHe
QJIBIC ILIETENIEP/ICH KOFaphl KaHE YKOFaphl OKy OpHBIHaH KeiiHri OinimM Gepy yitbiMbIHbIH (OyaaH opi — XKOKOKBY) nenaror
KbI3METKepIiepi, MeIUINHA )KIHE KOFaM/IBIK JICHCAYJIBIK CallaChIHAAFbl JOKTOPAHTTAp MEH MaruCTpaHTTap OOJBIN TaObUIAIbI.

Ocp! Tananrapasl «Kasakcran-Pecelt menunnHansik yausepeureti» MEBBM (opi kapait — Yausepcurer) MEMCT
7.89-2005 «TynHycKanap MoTiHAIK aBTOPJIBIK JKoHE Oactia 60iibin Tadbu1a 6L, JKas! Tananrapy MemMiIeKeTapaiblK CTaHJapThIHA
caiikec, connaii-ak MEMCT 7.5-98 «Kypnannap, *KuHaKTap, akmapartelk OacbuibiMaap. KapusuiaHaTbIH MaTeprasIap by
Oacna pecimpaenyi» OOWBIHIIA MaKalaiapabl peciMzaey OoiibHIIa 0azanblK O0acna craHmapTbiHa caiikec skone MEMCT 7.1-
2003 «bubnuorpadusuiblk xa3zda. bubnuorpadusuieik cunarrama. JXKaimsl Tananrap MEeH KypacThIpy epeskelniepi» CTaHaapTTay,
MeTposorust xoHe ceprudukarray xeHinzeri Memuekerapaiblk Kenec kaObuimaran »xeke OuOmuorpadusuiblk Tizimuep
OotipHIIA 93ipIemi. Ockl TamanTap/bl )Kacay Ke3iHJe Ka3aKCTaHIbIK notiekce3 Oazaceiaaa (oOynan opi — KazJlb), Russian Science
Index (RSI), Scopus >xoHe Oacka aa XaJblKapaiblK AepeKkTep Oa3asapblHAa WHAEKCTENTeH LIAFbIH JKEPTrUIiKTI OachuIbIMHAH
peciyOnuKainbIK ail CalbIHFBI FBUIBIMU — TOKIPUOEIIK JKypHAJIFa AEHIHT] JKOJIIAaH COTTI OTKEH XaJbIKapalblK JKypHaJIapIbIH
TOXIpuOeci e nagananbuibl. « TeoprsUIBIK )KOHE KIIMHUKAJIBIK MEIMIIMHAHBIH 03€KT1 MACeIeNepi» Ky pHAIbIHBIH PEAAKIUSCHI
KO/DKa30a aBTOPJIApBIHBIH OCHI TajlalnTapAbl KaTaH CakKTaybl KypHAJJBIH CallaChblH JKOHE OHBIH OTaHJBIK JKOHE MIETEIJIIK
3epTTeyLIIepAIH IOHEeKCO3AEpiH eayip apTThIpyFa KOMEKTEeCe i el YMITTEeHE .

Ocsbl Tajanrapra cdlikec KeJMeUTiH KOka3z0aJdapabl sKypHAJI pelaKuUsChbl KapaMaiibl.

Heri3ri TakpIpbIITHIK OAFBIT — MEIHIIMHA KOHE MEIUIIUHAIIBIK, OLITIM.

«TeopusuTbIK KoHE KIMHHUKAJIBIK MEIUIMHAHBIH ©3€KTI Macenenepi» xypHaibl 2012 xpuinaH OacTamn IIbIFapbuIajIbl
xoHe Kaszakcran PecryOnmkacel AKmapar >koHE KOFaMJIBIK JJaMy MUHHCTPIITIHIH AKMapaT KOMHUTETiHIE Tipkenai (Tipkey
Typaisl Kyamik 29.12.2011 x. Ne 12178-x (6acTarikel), Kaira Tipkey Typaibl Kyaiik (kaiiTa ecernke airy) Ne KZ18VPY00058972
11.11.2022 x.).

JKypHan sxapusiiaHbIMIap/IblH KeJleci TypIiepiH KaObuiaipl:

- IOJTy MaKajlaaapsbl;

- FBUIBIMHU MaKaJiasap;

- KIIMHUKAJIBIK JKaFganiap.

Kypnan MbiHanail 6esiMaepaeH Typajbl:

Oedu moJryaap

* baranay

* 3eprTey

* lHCTpyMEHTaI 1B

* Kyiteni

TynHycka MaxkaJiaJjap

* DKCIIEPUMEHTTIK )KHE TEOPHUSUIBIK METUIIHA

* KIIMHUKaJIBIK MeTUIIMHA

» KoraMIbIK JIeHCayIIbIK CaKTay

* MenuinHaIbIK O1TiM

Kuannukajabik :karnaii

BachUTBIMHBIH JKULTIT — TOKCAH caiibiH 1 per.



MAKAJIA BEPY

Maxkamamap (.doc / .docx) smekTpoHABIK (opmarTa KypHad caiTel apkbutel kazrosmedjournal.krmu.edu.kz.
KaObUIIaHa IbI.

Y CHIHBITATBIH MaTepuall TYITHYCKa, OYPBIH KapusiaHOaraH ykoHe Oacka Oacma 0GachUTBIMIApBIHIA KapaaMaybl THIC.
Komxka3ba Ka3ak, OpbIC >KOHE aFbUIIBIH TUINEpiHAE YCHIHBUTYBI MYMKiH. MakajamapIblH MOTIHI IUTaruar MeH OJUIeTCi3
Kemripin aiy OoifpIHIIA Tekcepineni. Makama jka3y Ke3iHze maiaanaHbUIaTeIH MaTepraiiap, akmapar meH AepeKTep Ko3nepine
cinremenepi KepceTe OTBIPHII, THICTI TYPAE peciMaenyTe THiC.

Kypranna >xapusiiay YIIiH peIakIusFa TYCKeH FRUTBIMU MaKajajap OipiHIIi Ke3eKTe TeXHUKABIK capanTamMaaad oTe/Ii
XKOHE «AHTHIUIArMaT XYHecinae Tekcepineni. MoTiHHIH ©3iHAIK epeKmeniri keM aereHne 75 % 00mysl Kepek. TYMHYCKaIbIK
MOTIHHIH ©31H/IIK JOWeKCO31HEH, TOHEeKCO3IHEH KOHE TYITHYCKAIBIK ePeKIIeITiHeH TYpaIbl.

Kem nerenne 75 % TYIMHYCKaJIBIK €pEKIIEINiri 6ap MOTIHAEp IUIATHaT IIEH KOCBHIKCHI3 KOIIipil aryblHa TEKCepiIesi.

[InaruaTThl XKachIpyFa, COHIal-aK IepeKTep i OypMaayra OarbITTaIFaH TeXHUKaJIBIK MAHUITYIIIASUIAp/Ib Ak 1aaHyFa
KO Oepinmmeiini.

XKacanger naTemekt KypanmapeiH (ChatGPT sxone T.0.) maiimanmany Ke3iHAe aBTOpiap YCHIHBUIFAH MaTepHAaJIbIH
IYPBICTBIFBIHA KO3 KETKI3iN, MaKaJaHBIH THICTI KYPBUIBIMABIK OOTIMIHIAE omicTeMe CHIaTTaMachIHAAa OCHI Kypaimapisl
naianany Aopekeci MEH HBICAHBIH KopceTyl Kepek. JKypHaIIblH pemakIHsAChl )KacaHIbl HHTEIUISKT KypaJllapblH IaiiiaiaHa
OTBIPHITI, MaKaja a3yJaa aBTOPIBIK AepOeCTIKTIH JKETKUTIKCI3IIr aHBIKTAIFaH Ke3/e KeJil TyCKeH KoJbkaz0aHbl KaObUTgaMay
KYKBIFBIH ©31HE KaJIABIPAIbL.

Pemakumsra TyckeH OapiblK KopKazdalmap peleH3eHTKe aBTOPIBIH JepeKTepi Oenricis, ajd aBTopiiapra PeleH3eHTTiH
nepekTepi Oenriciz 6omaTeH Koc KachIpelH perieH3usuiay (double-blind review) mporecinen etexi. Penensusiay pereH3eHT
TIeH JKypHAJI peNakIusachl KaOBUIIANTHIH memiMaepre (mpichikTayra JKommayra) OaifylaHBICTBI MaKajla TYCKEH COTTeH OacTtarl
opTa ecenmeH 2-3 anTa immiaae, Oipak 2 aiiaH acrmalTHIH Mep3iM/Ie )Ky3ere achIphlIabl.

JKypHaIblH pemakIMsAChl CTaTHCTHKAIBIK OHICYIIH carachl Typalbl cypakTap TybIHIAaFaH jKarjaiiga ecemreyiep
KYPTI3UITeH 0acTanKpl JepeKKOPIBl CypaTyFa KYKbUIbl. Peraknus cOHbIMEH KaTap MaKaJaHBIH MaFbIHACHIH OypMaiaMaiThIH
MOTIHTe PEaKTOPIBIK ©3TrepicTep €HTi3y KYKBIFBIH 031HE KaJAbIpaIbl.

Kapusmayra KaObUTIaHFaH MaKasia Ky pHAJIbIH )KaKbIH HeMece KeHiHT1 CaHbIH 1A KapusTaHaabl. Op Makaia yuria DOI
(0OBeKTIHIH CaHIBIK HACHTH(UKATOPHI) TaFabIHAATA R MaKkaia )KypHaJIbIH CAaThIH/IA allIBIK TYPIE JKaprsuIaHaIbl.

MakaJIaHbl TEXHUKAJBIK pecivaeyre KOibLIaTBIH TaJanTap

TymHycka MakagaHbIH Kopkaz0ackHbIH kenemi 2000-3000 ces3neH Typybl Kepek, OHBIH iMiHAe TYHiHAeMe, PH3aIIbIIbIK
oinmipy, repexke3s Tizimi, Kecre sxoHe cpzbanap oK. TymHycka MakatagapablH Iepekkesaepidiy Tizimi 15-30 cintemMeni KaMTybl
KepeK.

Onedu moxy 5000 ce3nen Typysl mymkiH. Hlomymap ymrin cinremenep cansr 100-Te meifid KeTyl MyMKiH.

KnmaukansIk skaFqaiiaa TyiiHaeMe MeH oge0ueTTep TiziMiH Kocnarannaa, 2000 cesre neifin 001ysl MyMKiH. One0uerrep
Tizimi keMmiuzge 10 sxoHe 20 TepeKKe3IeH acnaybl Kepek.

Kondepenmus ecenrtepi, Kpickarma xabapiamaiap oHe Kitam momyiaapsl 1500 ce3meH acmaybl Kepek. TymHYCKa
MaKajamapAblH KoDKa3zdalapblHAa Kejeci Oemimumep OOMysl Kepek: «AHOATHa», «Kipicmey, «dIicTep MeH MaTepHaimgapy,
CHOTIIKEIEPY, «TANKBLUIAY», «IePEKKO3Iep Ti3iMix».

o Komxkaz6a motini Times New Roman kapmiMen, kerib — 12, K0 apackIHIAFs! apajiblk — 1, ab3am — 1,25.

o BarbITHI KiTammma (mopTpeT) GapIbIK JKaFbIHAH MIeTTepi 2,5 CM.

e Kecte xoHe cyperTep (WDIIOCTpanusiap, rpadukrep, horocyperTep), COHAai-aKk oJapra Ka3ylap HEeri3ri MOTIHMEH
Oip ¢aitnna xibepineni. Kectenin araybl eHi OOMbBIHIIA KECTEHIH YCTiHE, all CypeTTEep/iH aTraybl CypeTTiH aCTHIHFHI JKaFbIHIIA
opTaceiHIa opHanacagsl. CyperTepi opTackiHa, all KecTeJepAi ad3archI3 eHi OoifpHIIa Typanay. Eckepriene kectenep MeH
CYpETTEepAiH Ke3IepiH KopceTy KakeT. EckepTynep KeCcTeHiH HeMece CypeTTiH acThIHIa OepinreH. Makana MOTIHIHIE KecTenep
MEH CypeTTepre ciiteme jkacay Kepek. MoTiHAeri KbICKapTylap «Cyp.» KoHE «Ke.» AeH KbICKapTyJap KyNTalIMaiusl, ce3li
TOJIBIFBIMEH TEPy KepeK.

MakaJaHbIH KYPbUIBIMABIK 3J1eMeHTTepi
1. OM0e6an oHABIK KikTey Koabl (OynaH opi — OOXK) OipiHIIT KOIIBIH COJ KaFbIHAH KapTHLIAil KallbIH KapimnmeH, 12
IIT YCHIHBUTYHI THiC. OOXK aHBIKTaMaBIFBIH MBIHA KepIeH Kope anacki3: http:/ / teacode.com/online/udc/.
2. Kemeci xomma cox jkakTa FBUIBIMHA-TEXHHUKAJIBIK aKMapaTTelH MemJilekeTapajblK pyopukaropbl (Oyman opi —
FTAMP) xapteunaii kanbeiH KapinmeH, 12 ot kepcetineni. FTAMP — omGe0an TakpIPBINITHIK KAMTYBI 0ap MepapXHUsIIBIK KIKTEY
xyteci. FTAMP aHpIKTaManbIFsIMEH MBIHA KEepICH TaHBICYFa Oomansl: https://grnti.ru/.


https://grnti.ru/

3. MakaJjianbIH aTaybl MYMKIHAITHIIE KbICKa, OIpaK Ma3MYHBIH JIJI KOPCETETiH aKiapTarThl 00iysl Kepek. Cypayibl
ceiyiemJiep TYpPiHAETi, COHIai-aK MaFbIHACBIH €KIYINTHI OKyFa OOJaThIH aTaynapiaH ayiak 0oy kepek. MakajaHblH aTayblH/Ia
JKOHE aHHOTAIIMsA1a KbICKapTy/1ap bl (a00peBuaTypaHbl) KOJIIaHyFa pyKcar eTiimMeii. MoTiHae cTaHaapTThl a00peBHaTypaiapsi
(abOpeBuarypanap/sl) KoJgaHyFa pyKcar etiieni. AOOpeBuarypa eHri31IeTiH TOJMBIK TSPMUH MOTIHIC OChI a0OpeBHATYpaHBIH
OipiHII KOJAaHBLIYbIHAH OYPBIH 00ybI Kepek. MakamansiH araysl 3 Tinie yebiHbuiazp! (Times New Roman, sxapThiiaii Kajblig
Kapin, 06ac opinTepMmeH, kerib — 12 nrt., Typaiay — opracbiHa Kapaii). FTAMP MeH mMakaia araybIHBIH apachkiHia 0ip 00C %o
0OJTybI KepeK.

4. ABTOpJIAPIBIH TEri MeH aTbI-skOHi 0ip 0oc xongan kein Times New Roman, 12 nt xapThuiaii KajablH KapirieH,
opTachiHa Kapail Typajanysl kepek. KoppecrnonmeHt aBrop (*) OenriciMeH epeKIineeHe .

*Koppecnondenm asmop — XypHaAbIH PEAaKIMICHIMEH OaiiiaHbIC IICH Kepi OaiTaHbICKa JKayarThl aBTOPJIAPbIH Oipi.

5. JKymbIc opHBI, e, Kaaa (Times New Roman, 12 0., Typanay — oprachiHa Kapaii). ABTOpiIapra KarbICThI OapiIbIK
YHBIMIAp/IbIH, eNJEpIiH KoHEe KajajlaplblH TOJNBIK araybl. Op aBTOPJIbIH ©31HIH YHBIMBIMEH OaiJIaHBICHl JKOFAPFbl PETHCTP
KOMETIMEH JKY3ere achlpblia/ibl, TOMEHJIE KOPCETIITCH ICH:

Ynei

MAKAJIAHBIH ATAYbI
. H. Maxan6erkyaoBa'?’, I. Anak !, M. B. XomsikoBa?, A. H. J/laypenoexoBaZ,
®. K. Kongacosa’
'«C. [. Achenausipos arsinnarsl Kazak ynTTeik MegunnHa yausepeuteti» KEAK
KaszakcraH, AnMats
2 «Kazakcran-Peceit MemunuHaNBIK yauBepcuTeTi», MEBBM, Kaszakcran, Anmmarsr
* Koppecnounoenm agmop

Anjgarna

** ymaxananviy amaysl, agmopnap mypanvl 0epekmep, ajoamnd,, myiin co30ep

3 minde YcolHbLIYbl Muic

6. «KAHHOTAIUSA», «AHAaTHA», «Abstracty. AHnarma — Oy1 FRUIBIME JKapHsJIaHBIMHBIH KbICKaIla, Oipak COHBIMCH
Oipre akmaparThIK Ma3MYHBI. AHIATIaaa 3epTTEyHiH MaKCaThl, OliCTEeMeci, MaHBI3IBUIBIFEI MCH HOTHXKEIepi KepceTimyi
kepek. AHnarna 100 ce3men kem OomMaysl Tuic xoHe 300 ce3neH acnaybl kepek. Pemaknms Kaket OonFaH Karmaraa AHgarmna
MOTIHIH TY3€Ty KYKBIFbIH ©31HE KaJIAbIpa/bl. AHHOTAIMSHBIH aFbUIIIBIH TUTIHAETT HYCKACBhIH TAKbIPBIIIIEH KYpacThIpFaH Ke3/ie
Oypmarnanynbel OoNIbpIpMay YIIIH K9CiOM aynapMallbIHBIH KOMETiH naianany YChIHbIUIa A6l AHAATNA 3 TUIAE YCHIHBITYBI KepeK
(Times New Roman, 12 nt., Typanay — eHi OOWBIHINA; TAKBIPBIIITHIH aTaybl — OPTACHIHIA).

7. Aunarnara «Knrouesoie crosayn, «Tyitin ce3depy, «Keywords) araybsl KOWBIIAIBL, OaH KSHiH 3epTTEy OaphICHIHIA
3epTTeNeTiH mpodiieManapasl KepceTeTin 4-6 TydiH ce3 Koibutaasl. Tyitia ce3mep ymiH Index Medicus (www.pubmed.com)
KOJIJAaHBUTIATBIH MEIWIMHANBIK TakbIpbiTap Tizimiageri Tepmuaaepai (MeSH, Medical Subject Headings) komnanran xeH
(Times New Roman, 12 nt., Typanay — eHi OOWbIHIIA).

8. Bip 6oc oicon apkuvlivl MAKanansly He2i3zi MamiHi Keleci KypolibIMMeH:

Kipice. bexiMzae 3eprrey >XKyprisymiH aifblIapTTapbl HAaKThl TY)KBIPHIMJAJFaH: MOCEJCHIH MOHI JKOHE OHBIH
MaHBI3/IUIBIFbl KOPCETUITeH. ABTOPIIAP OKBIPMaH/Ibl 3€PTTEIETIH MACEIEMEH TaHBICTBIPYBI KEPEK, OCHI TAKbIPHIIT OOMBIHIIA HE
OeNTil eKeHiH KBICKAIlla CHIIATTayhbl, 0acKa aBTOpIJIAp JKYPTi3reH JKYMBICTApIbl aTall oTyi Kepek, erep Oap Ooiica, aiIbIHFBI
3epTTeyNep/iH KeMIITIKTePiH KOpCceTyi SFHU OKbIPMaHFa 3€pTTey XKYPrisy KaKeTTUIriH panengey. Ockl TaKkbIpbin OOMbBIHIIA
KapHsIaHFaH OapIbIK )KyMbICTap/bl Kepcere OepMeil omapIblH iITiHET] €H MaHbI3/IbUIAPBIH TEK TAKBIPHIITKA KaTHICTHICHIH aTarl
OTY KETKUIIKTI. 3epTTeNeTiH TakbIpbIll OOMBIHIIA OTAaH/BIK KaHa €MeC, COHBIMEH KaTap IIETeN[IK 3epTTeyiepre e ciireme
’Kacay YCHIHBUIA/IbI.

BenimMHIH COHBIHAA 3€pPTTEYAiH MakKcaThl TY)KbIpbIMIanaasl. MyH/ia MakcaTka »KeTy YIIiH KOWBUIFAaH MIHIETTep e
KesTipinreH. MakcaT oKbpIpMaH HEHi, Kail azam/ia »KoHe KaHaal o/1ic apKbUIbl 3epTTey JKOCIIapJIaHFaHbI TYPaIbl TOJIBIK TYCIHIKKE
ve OoNaTeIHIAl eTill TYXKBIpEIMIanansl. by Oemimre OymaH opi JKYMBICTa YCHIHBUIATHIH JCPEKTEP/i, HOTIDKENEpIi HeMece

KOPBITBIHJABUIAPAbI KOCIIAY KEPCK.




Iicrepi. bemimae 6acTankel 3epTTEy XarraMachbliHa COMKEC kKO0aHbI JKOCTIapiiay Ke3eHIHC KOMIaHbLIYbI KEPEK diCTep
raHa 00JybI Kepek. 3epTTey OapbhIChIH/Ia KOJIIAaHY KaKETTUIIN TybIHAaFaH KOChIMIIA opicTep « HoTrkenepai Taiakeiiay» Oesiminge
YCBIHBUTYBI KepeK. besiM OKbIpMaH OChI 3epTTEY/IH dliCHAMAIIBIK apPTHIKIIBUIBIKTAPbl MEH KeMIIUTIKTEpiH 03 OeTiHie Oaraar
KaHa KoiiMaii, KaykeT OOJIFaH )ar/iai/1a OHbl KaiiTajgall anarelHaail eTin )ka3bllybl Kepek. berime keneci TapMaKTap/IblH HaKThl
CHUIIATTAaMAaChIH YChIHY YCHIHBIIA bl (OJIap/Ibl JKeKe Oeltimepre 06y MIHIETTI eMec): 3epTTey Typi; 3epTTeyre KaTbICyIIbLIapbl
TaHJIay 9JIiCl; OJIIIeY dIICTEMEC]; ACPEKTEP/Il YChIHY KOHE OHICY 9IICTEPi; STHKAIIBIK MIPHHIIAITEP.

Temenje 0i3 3epTTey TYpJaepiH Tizimaeiimis:

1) 3eprrey Typi. by Genimje kypri3ijietin 3eprrey Typi HaKThl KOpCeTiIreH (oeduerrepre moiny, o0cepBalusuIbIK,
9KCIIEPUMEHTTIK XkoHE T.0.).

2) 3eprreyre KaThICYLIBUIAPIABI IpIKTEY TocUIl. By Oesimae mamueHTTEpAiH HEMece 3epTXaHANbIK JKaHyapsiapablH
OakplIaylap MEH JKCIIEPUMEHTTEp YIUIH Kajall TaHIaJFaHbl HAKThl KepceTuieni. 3epTreyre oieyeTTi KaTbICyIIbLIap/bl
KOCY JKOHE OJIaH ILbIFapy KpUTepuiliiepi OenriieHeni. 3epTreyre KaTbICylIbUIApAbI IPIKTEY KYPri3lIeTiH JKOHE allbIHFaH
HOTHOKEJIEP SKCTPAITOJISIIMSIIAHATBIH JKAIIBI )KUBIHTBIKTBI KOPCETY YChIHBUIAABL. 3€PTTEY/IE HOCUIIIK HEMeCe STHUKAIIBIK TOITHI
KOJIJIaHFaH Ke3Jie, Kajail OarajaHFaHbIH XoHEe OeplireH KyObUIMalibl KOJNJAaHY/IbIH KaHIail MOHI 0ap eKeHiH TYCIHAIpY Kepek.
OO0cepBanUsIIBIK 3€PTTEY/ICPIHAC IpIKTEeMe KYPY 9MICiH (KapamaibiM Ke3AeHCOK, CTpaTH(hUKaIMsUIaHFaH, KYHE, KIacTepiik,
KOIl CaThUIbI XKOHE T.0.) KOPCETIll, 3epTTeyre KaThICyIIbUIAP/bIH HAKThI CaHBIH KOCY/bI JIQJIENACYi KepeK. DKCIepUMEHTTep IS
3epTTeyre KarbICylIbUIAp/bIH PaHJOMH3ALMs POLEypPaChIHbIH OONybIH HeMece OOoJMayblH KepceTy Kepek. Panmomu3zarims
NPOLIEyPAChIHBIH CHUIIATTAMAChIH YChIHY KakeT. COHBIMEH KaTap, »Kachlpy MPOLEAYypPachl JKYPri3UIN€HIH KOpCeTy Kepek.
CraTiCTHKAIBIK TUIIOTE3a]aplibl TEKCepy YIIIH €H a3 KaKeTTI IpIKTey KeJIEMIH ecelTey HeMece Heri3ri ecemreyiep YIUiH
CTaTHCTHKAJIBIK KyaTThl PETPOCIIEKTHBTI €CeNTey KYNTalla/Ibl.

3) Oummey xyprizy omicremeci. benrimi Oip mapameTpriepii eJIICYdiH, ACPEKTEPAl KUHAYABIH, EMIIK HeMece
JIMarHOCTUKAJIBIK apaliacyiap/bl KYPri3yliH OapIbiK npolenypaiapbl YChIHBUIFAH CHIIATTaMara CoKec 3epTTey/l KaiTasayra
OosaThIHIAN TOJIBIK CHIATTalybl Kepek. Kaxer Oosica, Ci3 KOJAAHBUIATBIH OICTIH TOJIBIK CHIIATTAMAChIHA CLITEME jKacait
anace3. Erep 3eprreyini OypbIH CHIATTAJIFAH OMICTIH ©31HIIK MOAM(HUKALMACHIH KOJJAaHCA HEMECE KAHACBHIH YChIHCA, OHIIA
KOJIIAaHBUIAThIH MOJM(UKALMSHBIH HEMEece YCHIHBUIFAH OJICTIH KbICKAIld CHIIATTAMAacChl, COHJAi-aK jKalllbl KaObUIIaHFaH
omicTepi KOJIIaHyFa KapChl AaJIelT KenTipiayi kepek. OChl 3epTTeyae KOIIaHbUIATBIH JOPLTIK 3aTTapAbIH, XUMHUSUIBIK 3aTTapbIH
araynapbl, 03aJapbl )KOHE MPEMapaTThl CHII3y TACUIACP] KOPCETIIC .

4) lepekTepai YChIHY XXoHE OHey Tociiaepi. by ki 6esiM keOiHece Ka3aKCTaHIbIK FalbIMIAPAbIH KYMBICTAPbIH
HIeTeIJIe XKapusayian 0ac TapTyablH Heri3ri cedeOi 6okl Tadbuiasl. [laiiiananbuirad JepekTepal OHAey SICTEpiH CUIaTTay
OacTarkpl JiepeKTepre OKbIPMaH KOJI JKETKi3e alaThblH aJbIHFaH HOTIDKEJep/i TeKCcepe allaThIHAANd TONBIK OONybl Kepek.
KypHaniblH peaakuuscbl KYMOH/II KarJaiaap/ia YChIHbUIFAH HOTHIKENEP/l TeKCepy YILIIH Makaja aBTopJapblHAaH 0acTarKsl
JiepeKTepal cypaybl MyMKiH. HoTmkenepai THICTI KarenikTep MeH Oenrici3aik KepceTKilmTepiMeH (CeHIMALIIK apasbIKTaphl)
YCBIHY YChIHBUTAAbl. CTaTUCTUKAIIBIK OMICTEPl CUMATTay Ke3iHae OeTTepai MIHACTTI TYpAe KOpCeTe OTBIPbII, HYCKAYJIbIKTap
MCH aHbIKTaMaJIbIKTapFa ciiremeriep oepiryi Kepek.

5) Drukanbik npuHImnTep. Erep makanana agamibl 9KCIIEpUMEHTTEY CHIlaTTamach! 0osca, Oyt nporeaypa XenbCHHKA
nekmapanusiceia (1975) sxayamn OepeTiH dTHKaIbIK KOMUTETTIH CTaHAaPTTapblHA COMKEC KEJACTIHIITIH JKOHE OJIaH KeHIHT1 KalTa
Kapayzbl kepcety Kaxer. [lanneHTTepiiH Teri MeH aThl-)KOHIH, aypy TapUXbIHBIH HOMIpIIEpiH arayFa OoJMaii/ibl, acipece MaKasia
WUTIOCTpalMsUIapMeH Hemece (DoTocyperTepMeH Oipre jkypce. 3epTreyle 3epTXaHalblK JKaHyapiapibl NaifajaHraH KesJe
MeKeMele KaObLIIaHFaH epexkesiepre, 3¢pTTey JKOHIHICTI YITTHIK KCHECTIH YChIHBIMIAPbIHA HEMECE KOJIIaHBICTaFbl 3aHHAMAFa
ColKeC yKaHyapJapblH TYPl MEH CaHbIH, OJIap/ibl KAHCHI3IaHIBIPY MEH OJTIPYIIH KOJIIaHbLUIFAH d/IiCTEPIH KOPCETY KaKET.

Horu:kenep. benim Tex 3epTTeyliH HEri3ri HOTHXKEIEPIH KepceTyre apHairaH. Ockl 3epTTey OapbIChIH/A allbIHFaH
HOTHOKellep 0acKka aBTOpIIap/IbIH YKCAC 3ePTTEYNIEPiHIH HOTHIKEIEPIMEH CaJIBICTHIPBIIMAIbI )KOHE TaJIKbIIIAHOAN /IBI.

Hotmxkenep MoTiHzE, KeCTEIEPE )KOHE Chi30aiapaa 3epTTey MaKcaTTaphl MCH MIHICTTEPIHIH PETTLIINHE HEr13CITeH
JIOTHKAJIBIK JOMEKTUTIKIICH YCBIHBLIYBI Kepek. Kecrtenepae HemMece CypeTTepae YChIHBLUIFAH HOTIDKEIICPIl MOTIHIE KaWTaiay
YCBIHBUIMAMIbI.

Omnem Giprrikrepi xaabikapaabik CU GipaikTep KkyiieciHe colikec episieni.

CaHAbIK MaTepuaJ — 9JIeTTe MapaKThIH TiK OAaFbIThIHAA OPHAIACKAH KeCTeJep TYpiH/e yChbIHbLIa bl OnapablH aTaybl
Ooinybl Kepek, rpadanap TakbIpbIITApbl OJapIbIH Ma3MYHBIHA JI97 Colikec kenyi kepek. Mintoctpanusiap (porocyperrep,
CypeTTep, chi3danap xkoHe T.0.) — PeTTIK HOMIpI, artaybl, OapIIbIK KUCBHIKTAPIbIH, OPINTEPIiH, CAaHIAPAbIH KOHE 0acKa MapTThl
OemrijiepaiH TYCIHAIPMECi, YIAKSHTY aKmaparTapsl, MaTepuaigapabl 00y HeMece MMIIPETHAMSIAY diCi Typaibl MAIIMETTEP
60yl kepek. CypeT AepeKTepi KecTe qepeKTepiH KaiTaiamaybl Kepek. VILTocTpausuiap/biH carnachl 0OJ1apIblH HAKThl KOPIHICIH
KaMTaMachl3 €Tyl Kepek, (OTOCypeTTep aiKbIH, aKk-Kapa HeMece TYPIIi-TYCTI 00yl KepeK. Op CypeTTe PeTTiK HOMIp, TAKbIPBII
JKOHE JIepeKKe3re ciireme Koitbuiajibpl. PoTocyperTep aBTopiapra KairapbeliMaiael. uarpamMmmanap MeH rpadukTepe ocsrep
MEH JIEPEKTep MOHJIEpl HAKThI Ka3bLIybl KEPEK.



Hotmxenepai taaxkplaay. TymHYcKa 3epTTeynepli CHIATTAWTHIH MakKajamapia Oysl OeriM 3epTTeyHiH Herisri
HOTIDKENIEPiH KpICcKaIma (2-3 ceiIeMHEeH aclaiThiH) YChIHYIaH OacTaiaasl. 3epTTeyniH MaKcaTTapbl MEeH MiHIETTepiHe colkec
KeJIeTIHAep HeTi3ri HOTmKenep Oombin caHamanasl. CTaTUCTUKAIBIK THIIOTE3aTapIbl TEKCEPY Ke31He CTaTUCTUKAIBIK MAaHBI3IBI
afiBIPMAIIBUTBIKTAD AHBIKTAJIFAHABIKTAH, XKaHaMa HOTIDKENIepre Hazap aymapMabi3. byn Oemimae «Kipicme» skoHe «OmicTtep»
OemiMIepiHAe CHMATTAIFaH MaTepUaNIsl KalTaraMay KepeK. 3epTTeydiH KaHa JKOHE MaHBI3IBI aCMEKTUIEpiH OOJim KepceTy
KepeK, eH 0aCTBICHI, IONT OCBIHAAN HOTIDKEIEPIiH ceOenTepiH TYCIHAIpyTe THIPBICY KepeK. byl 3epTreyniH 0ap KeMIMiTiKTepiH
CBIHU TYPFBIIAH CHIIATTAy KEPeK, dcipece erep onap ajblHFaH HOTHKelepre Hemece OJapibl TYCIHAIpYre alTapibIKTail acep
etetin Oonca. COHBIMEH KaTap, 3epTTEyIiH KYIITI KaKTapblH HEMeCe OCHI TaKBIPHINT OOMBIHIIA OacKanapFra KaparaHIa )KaKChI
eKeHIH aTall OTKCH JXOH. 3epTTeyHiH apTHIKIIBUIBIKTAPEl MEH KEMIIUTIKTEePiH TajuKpuiay OeNiMHIH MaHBI3IBI O6Jiri OOJBIT
TaOBUTAIBI JKOHE OKBIPMaHFa HOTIIKEIEPi TYCIHAIpyre KeMeKkTecyre apHamraH. bemiMae ochl 3epTTey OaphICHIHAA albIHFaH
HOTIKeJIep OacKa aBTOpIIap KYprisreH yKcac 3epTTeylepIiH HOTHKeIepiMeH Kallaid CalbICThIPbUIATBIHBI CUITATTAIFaH. AJIIBIHFBI
3epTTeyliepre CilTeMe jKacaylblH OpHBIHA, aJbIHFaH HOTIKeNep Oacka aBTOPIAPIBIH HOTIDKEIIEPIHEH HETe epeKIIeIICHEeTiHiH
HEMece epeKINeIeHOCHTIHIH TYCIHAIPYTE THIPHICY KepEK.

¥YchIHBUIFaH OaKpuIaynap MEH ecenTeyldeplAeH TYybIHIaMaWThIH Heri3ci3 MoiiMIeMmesep MEH TY)KBIPBIMAApAaH Cak
00Ja OTBIPBIIL, 3epPTTEYy MaKcaTTapblHa CYHEHe OTBIPBII KOPBITHIHBI jKacay KepeK. MbIcasbl, erep Makajgaga CaabICThIPMAIIbI
SKOHOMUKAIBIK THIMAUTIKKE TallAay skacanaMaca, «X» aypysl 0ap HayKacTapabl eMACY/IiH KaHa 9JIiCiH KOJITaHyIbIH YKOHOMHUKAITBIK
JKaFJalibl Typasbl KOPBITHIHBI KacaMaHBbI3.

9. bubanorpaguaiasik gepexrtep / Jlepexkesaep Ti3iMi kyMbICTapAbIH KbICKAIa OHOTHOTpaQUIIBIK CHIIATTAMACHI
MEMCT 7.1 — 2003 «bubnuorpadusnslk sxazba. bubmmorpadusieik cumarrama. KypacTeIpyabIH JKaumel TajanTapbl MEH
KaFuasapey colikec 60mysl kepek. MoTiHgeri 6ubnmnorpadusiibIK cintemMenep TOpTOYPHIIITH JKaKIIana AepeKKo3nep TiziMiHe
coifikec caHmapMeH Oepiieni, OHIA KENTIPUITeH XYMBICTap: OTAaHABIK, merenmik. lllerenmik aBTOpIapablH Teri TYMHYCKa
TpaHCKpUNIHAAA KenTipinred. basamamanapapiH KbICKaia Ma3MyHBIHA, Ta3eT OachUIRIMIAphIHA, JKapUsIIaHOaFraH OaKbplIayIapra
JKOHE JKeKe Xabapramanapra cinreme jkacay Kaxker emec. CimTemernepai Koipkaz0a aBTOpiaphl TYIHYCKa KyKaTTapMeH
CaJIBICTBIPYBI KEPEK.

JlepeKKe3IepIiH Ti3iMaepi eKi HYCKaaa YChIHBUIAIBL:

1) MEMCT 7.1- 2003. colikec TYIHYCKa TiJIET] JepEKKO3Iep.

2) XapusimaHeIM Ke3[epiH aFbUIMIBIH TiNTiHE aymapa OTBHIPHIN, JATHIH ONIMOWIHIH OpINTEpIMEH TpaHCIUTEepaIlrsIIay.
Caiitra http://www.translit.ru ci3 OpbIC MOTIHIH JaTBIH KapIiHe TpaHCIUTEpanusuIay OarJapraMachlH TETiH MaiiataHa axachki3
(BGN memece BSI myckacer). Kasax TimiHAeri MOTIHAI TpaHCIUTEpausiay Ke3iHAe Kellecl TOPTINTI caKTail OTHIPHII, KOIMEH
peIaKIusIIay Kaxer:

o=a H=n
1=1 y=u
0=0 y=u



Ynei:

Jepexkesnep Tizimi
1. Plummer M., de Martel C., Vignat J. et al. Global burden of cancers attributable to infections in 2012: a synthetic
analysis // Lancet Glob Health. — 2016. — Vol. 4(9). — P. 9-16.
2. Bray F. J. Ferlay 1., Soerjomataram R. L., Siegel L. A., Torre A. Jemal Global cancer statistics 2018: GLOBOCAN
estimates of incidence and mortality worldwide for 36 cancers in 185 countries // CA Cancer J Clin. —2018. — Vol. 68(6).
—P. 394-424. — DOI: 10.3322/caac.21492.
3. Kysnenos O. E., JIsnukoB C. A. JlabopaTopHble ncciie[oBaHNs B KIMHHKE: yueOHoe nocodue st COIL. — Uzn. 2-¢,
crepeorunHoe. — Cankr-IlerepOypr: Jlans, 2023. — 500 c.
4. blneipeic O., Ceipaiibin C., A6gomta H., EpkenoBa H. Artemisia schrenkiana Ledeb eciMmiK CHIFBIHIBICBIHBIH
JMa0eTTIK aK ereyKyWphIKTapIblH WHCYINH, Tmoko3a xkaoHe HOMA-IR caprwicy nenreiiine acepi 3eprrey // Acrtana
MeIUIUHAIBIK KypHaibl. — 2020. — T. 106. — Ne 4. 257-265 6.
5. Radiology Applications Search [Electronic source] // Apprecs [Website]. — 2022. — URL: https://apprecs.com/
108/496220844/radiology-select?os=android (Accessed: 06.03.2024).
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10. ABTOpiap Typajabl MaJdiMeTTep. ABTOpIIap Typajbl TONBIK IEPEeKTEp MaKalaHBIH COHBIHAA 3 TUIe KOPCETiNeIi:
aBTOPIBIH (aBTOPIAPIBIH) TET1, aThl )KOHE OKECiHiH aThl (6ap Ooca), FRUTBIMHU JOpEKeci, FRUIBIMA aTaFrbl, JIaya3bIMBl (HEe OUTiM
AYIIBIHBIH MopTebeci), YHBIMHBIH aTaybl, AeKTpoHIBIK momTa, ORCID Oonran xarmaiina.

11. Myaaesiep KaKTbIFbICBI. ABTOpJIap OChl MaKaJaHbI ally/ibl Tajall eTeTiH BIKTHMall MYJIIesep KaKThIFBICHIHBIH
YKOKTBIFBIH HeMece OOIYBIH KOpCeTyi Kepek.

12. Kap:xpuianasipy. Kapxputelk Konmay OonFaH jkarmaiiia KapyKbUIAHABIPY K631 Typajisl akmapar (TpaHTTap,
MEMIIEKETTIK Oaraapiramanap, xobdanap jxoHe T.0.) KopceTiiei.
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NHOOPMALIMUA 111 ABTOPOB

TPEFOBAHUS K PYKOMUCSM, NPEJCTABJSEMbBIM
B )KYPHAJI «AKTYAJIbHBIE MPOBJEMBI TEOPETUYECKOW
U KIMHUYECKOW MEJULMHBI»

JKypHan«AKTyanbHBIETIPOOIEMBITEOPETHYECKON M KITMHU Y€ CKOW METMIIMHBI» —PELICH3UPY MBI MYJIBTH M CLITUTHHAPHBIH
Hay4YHO-IIPAKTUYECKUH >KYpHaJl, KOTOPBIH MyOIMKYyeT pe3yJbTaThl OPHTHMHAIBHBIX HCCICIOBAHUM, JHMTEpaTypHbIE 0030pBI,
Clly4au M3 MPAaKTHKH, CBSI3aHHBIE C KIMHUYECKOH METUIIMHON 1 OOIIECTBEHHBIM 3/I0POBbEM. ABTOpaMHU PYKOIIMCEH 1 OCHOBHOM
YUTATENILCKON aylIMTOPHEH W3JaHUs SIBISIFOTCS CIICIMAINCTBI 3PaBOOXPAaHEHUs, MPAKTUKYIOIINE BpayH, PaOOTHUKH Hay4YHBIX
neHtpoB (nanee — HII), HayuHO-HCcCnenoBaTeibckux HHCTUTYTOB (naiee — HUIM) u nemarorunyeckiue pabOTHUKKA OpraHU3aluu
BBICIIIETO U MOCJIeBY30BCKOro oopasoBanust (nanee — OBIIO) u3 Kazaxcrana, crpan CHI™ u nanbHero 3apy0exbs, JOKTOPAHThI 1
MarucTpaHThl B 00JIACTH MEUIIUHBI U O0IIECTBEHHOTO 3/I0POBBSI.

Hacrosimme TpeboBanmsi paspaboranst HYO «Kaszaxcrancko-Poccuiickuii MeAMIMHCKMN YHUBEpCUTET» (Iajiee
— VYuuBepcuter) cormacHo MexrocynapctBeHHoMy ctanaapry ['OCT 7.89-2005. «OpuruHaibl TEKCTOBbIE aBTOPCKHE H
nzarensckue. O0mmme TpeboBaHUs», @ TAKIKE B COOTBETCTBUH C 0Q30BBIM M3/1aTEILCKUM CTaHIAPTOM 0 0hOpMIICHHIO cTaTei 1o
I'OCT 7.5. — 98 «KypHaibl, cOopHuKH, HHOOPMAIIMOHHBIE H3AaHus. V3narenbckoe oopomieHre myOIuKyeMbIX MaTepHaIoBy
U mpucTareiHeix Oudmmorpaduueckux crnuckoB mo 'OCT 7.1. — 2003 «bubnuorpadudeckas 3amnuck. bubmuorpaduueckoe
omcanue. OOmyMe TpeOOBaHUS M MpaBHa COCTABICHHSD, NMPUHATHIX MexkrocynapcTBeHHbIM COBETOM 10 CTaHAApTH3ALHH,
MeTposioruu U ceptudukaryy. [Ipu cocraBneHnn JaHHBIX TPeOOBaHUH UCTIONB30BAJICS TAKKE OIBIT MEYK/TyHAPOIHBIX KYPHAIIOB,
YCIEIIHO MPOLICALINX MyTh OT HEOOJIBIIOr0 MECTHOTO M3/IaHMs JI0 PECIyOIIMKaHCKOTO €KEMECSYHOrO HayYHO-TIPAKTHUECKOTO
JKypHasa, WHACKCUpoBaHHOTO B KazaxcraHckoit 6a3e murupoBanus (manee — Kasbll), Russian Science Index (RSI), Scopus
U JPYrHX MEXIyHaponHbIX Oa3ax JaHHbBIX. Penakuus skypHaiga «AKTyaslbHbIE MPOOJIEMBI TEOPETUYECKOH M KIMHHYECKON
MEJMIMHbBI» HaJIeeTCsl, YTO CTPOroe COONIOICHHE ATUX TPeOOBAHUI aBTOpaMH PYKONHUCEH MOMOXKET CYIIECTBEHHO MOBBICHTH
KaueCTBO JKypHaJIa M €ro HIUTUPYEMOCTh OTEUECTBEHHBIMH U 3apyOe)KHBIMHU UCCIICA0BATEISIMH.

Pyxomucu, He COOTBETCTBYIOIIME JAHHBIM TPeOOBAHUSAM, PeaKIHell sKypHaJa paccCMATPUBATLCA He OyIyT.

Temarnueckast HaIPaBICHHOCTh — MEAMIIMHA U MEMIIMHCKOE 00pa3oBaHMe.

KypHan «AkTyajbHBIE MPOOJIEMBI TEOPETUYECKOW M KIMHMUYECKOW MemuuuHb»y u3faercs ¢ 2012 roma m Obin
3apeructpupoBal B Komurere nndopmanyun MuHucTepcTBa HHPOpPMAIMK U 00IIECTBEHHOTO pa3BuTHs Pecnybnuku Kazaxcran
(cBuzerenseTBO 0 peructpamun Ne 12178-x ot 29.12.2011 1. (mepBuuHast), CBUAETEILCTBO O NepeperucTpanuu (mepeyder) Ne
KZ18VPY00058972 or 11.11.2022 1).

JKypHan npuHHMaeT Cliely OIIne THITI Ty OTMKaIHH:

- 0030pHBIC CTAThU;

- Hay4HbIE CTaTbU;

- KJIMHUYECKUE CITy4aH.

KypHan cocTouT u3 pasnenos:
JluteparypHble 0030pbl

* OueHOYHbIE
* UccnenoBarensckue
* llncTpyMeHTaIbHbIE

e CucrteMaTHYECKHE
OpuruHajdbHbIe CTAThI

* DKCIIepUMEHTAIbHAS U TEOPETUYECKasi MeTUIIHA
» Kiimanueckas Meauiuaa
* OOIIEeCTBEHHOE 3JPaBOOXPAHEHIEC

* MenuimHckoe 00pa3oBaHue
Kumnuyeckue ciayyan

[epuoanunocTs u3anus — 1 pa3 B KBapTaJ.



MMOJAYA CTATbHU

Crarby IPUHUMAIOTCS B 3JIeKTpoHHOM (opmare (.doc / .docx) uepes caiit sxyprana kazrosmedjournal krmu.edu.kz.

[MpencraBnsiemblii MaTepuan IOJDKEH SBIATbCS OPUIMHAILHBIM, HEONMYOIMKOBAHHBIM paHEe M HE HAXOAWTHCSA Ha
PAcCMOTPEHUH B JIPYTHX MEYATHBIX N3IaHUAX. PYKOIMCh MOXKET IIPEICTABIISATHCS HA Ka3aXCKOM, PyCCKOM M QHITIMHCKOM SI3BIKAX.
Tekct crareil mpoBepsieTcsi Ha HaJIWYME IUIarvara M HeJZ0OPOCOBECTHBIX 3aMMCTBOBAaHMH. MarepHalbl, UCIIOIb3yeMble MpH
HalMCAHUM CTAThH, JIOJKHBI OBITH O(OPMIICHBI TOJDKHBIM 00pa3oM C yKa3aHHEM CChIIOK Ha HCTOYHMKH MH(OpMAIUN 1 TaHHBIX.

Hay4Hble cTaTby, MOCTYNMBIINE B peJaKIUIO U BO3MOXKHOTO OIyOsinKkoBaHus B XKypHaie, B IepBYIO O4epe/ib IIPOXOIUT
TEXHUYECKYIO SKCIICPTH3Y U MPOBEPSIOTCS B CHCTeMe «AHTHUILIarnar». OpUTrnHaIbHOCT TEKCTa J0JDKHA OBITH He MeHee 75 %.
OpHUrHHAIBEHOCTH CKJIA/IBIBACTCS U3 CAMOLIMTUPOBAHMS, IUTHPOBAHNS M OPUTMHAIIBHOCTH TEKCTa.

TekcThI ¢ OpUTHHAIBHOCTBIO He MeHee 75 % NpoBepsIIoTCsl Ha HAIMYNE TIaruaTa i HeJOOPOCOBECTHBIX 3aMMCTBOBAHHUH.

He nomyckaercst Mcronb30BaHME TEXHWYECKUX MAHUITYJIALMM, HAlPABICHHBIX HA COKPHITHE IUIaruara, a TakkKe
(banbcuduKanus TaHHBIX.

[Tpn ncronap30BaHUM MHCTPYMEHTOB McKyccTBeHHOTO nHTesniekTa (ChatGPT u 11p.) aBTOpPBI TOIKHBI YIOCTOBEPHUTHCS
B JIOCTOBEPHOCTH TIPEAOCTABISIEMOT0 MaTepHaa 1 yKa3arb CTEIICHb U ()OPMY HCIIOIb30BAHMS ITUX HHCTPYMEHTOB B OITMCAHUN
METOIOJIOTHH B COOTBETCTBYIOIIEM CTPYKTYPHOM Pa3zielie CTaThH.

[Tpu3Haku crartei, HAMCAHHBIE C MTOMOIIBI0 MCKYCCTBEHHOTO MHTEIUICKTA, MOUISKAT K 0COOOMY PacCMOTPEHHIO CO
CTOPOHBI PEAKIIUK U ITPOTPAMMBbI aHTHILIArHaT.

Penaknust xKypHasia OCTaBIISIET 32 COOOH MPaBO OTKJIOHUTH MOCTYIHBIIYIO PYKONHUCH TPH BBISIBICHUH HEJOCTATOUHOM
aBTOPCKOH CaMOCTOSITEIIbHOCTH B HAIIMCAHWH CTAaThH C UCIIOIb30BAHNEM HHCTPYMEHTOB MCKYCCTBEHHOTO MHTEIIICKTA.

Bce pykormucu, nocrynaromme B peAaakiHio, MIpOXOAsAT Mpouecc IBOHHOro cienoro perensupoBanus (double-blind
review), I\py KOTOPOM PELIEH3CHTY HEM3BECTHBI JaHHbIE aBTOPA, & aBTOpaM HEM3BECTHBI JaHHbIE pelieH3eHTa(0B). Perien3nposanne
OCYIIECTBIISIETCS] B CPEIHEM B TEUCHHE 2-3 HEe/lellb ¢ MOMEHTA MOCTYIUICHUSI CTaThbH, HO He Oosee 2 MecsIEeB, B 3aBUCHMOCTH OT
NIPUHUMAEMBIX PeIICHUH (HampasieHe Ha 10padO0TKy) PEIEH3eHTOM U peAaKLUeH Ky pHaa.

Penaknust xypHalia IMEET MPaBo 3alpOCUTh UCXOAHYIO 0a3y JaHHBIX, HA OCHOBAHUH KOTOPOH MTPOU3BOIMINCH PACUCTHI
B ClIy4asx, KOIZIa BO3HHKAIOT BOIPOCHI O KadeCTBE CTATHCTHYECKOH 00paboTku. Pemakius Taxke ocTaBiseT 3a coOOH mpaBo
BHECCHUSI PEAAKTOPCKIX N3MEHEHMH B TEKCT, HE MCKA)KAIOIIMX CMBICIIA CTAThU.

[Tpn npuHATHY K TyOIMKAMK CTaThs Oy/eT u3/1aHa B OMmmkaifileM Wi MocieayromeM HoMepe KypHaia. [ kaxaoi
crarbu npucBanBaercs DOI (uposoit naenTndukarop oobekra). CTarhs pa3MeriacTces Ha caiTe XypHaila B OTKPBITOM JIOCTYIIC.

TpeOoBaHus K TEXHUYECKOMY 0()OPMIIEHUIO CTATHH

O0beM pyKoIMCH OpUTUHATIBHON cTaThk 1okeH ObITh 2000-3000 c110B He BKIIIOUast pe3ioMe, BhIpaKeHNE OI1aroJapHOCTH,
CIIMCKA UCTOYHHKA, TaOJIUIBI U pUCYHKH. CIIMCOK MCTOYHHUKOB JUISl OPUTHHAJIBHBIX CTATEH JOJDKEH BKII04YaTh 15-30 cchlIoK.

JlureparypHsIii 0030p MoxeT BKIFOYaTh 10 5000 citoB. st 0630pOB KOIMYECTBO CCHUTOK MOXKET TOXOIUTh 10 100.

Knuangeckuii ciryuail MoxkeT cofepakars 10 2000 ciioB, He BKIIIOUAs PE3FOME U CIIUCOK TUTepaTypbl. CIIUCOK TUTEPaTyphI
JIOJDKEH BKJIIo4aTh He MeHee 10 1 He 6onee 20 MCTOUHHMKOB.

OTueTsl 0 KOH(EPEHIMAX, KPAaTKUE COOOLICHUS W PELCH3MM Ha KHWTHW HE JOJDKHBI cozepxkarb Oonee 1500 cios.
Pyxomucn opurnHaiIbHBIX cTaTel JODKHBI IMETh CIICIYIOIINE pas3lielibl: «AHHOTanus», «BBenenuey», «MeTosbl 1 MaTepualibh),
«Pesynbrareny, «O0cyxneHne», « CIMCOK HCTOUHHKOBY.

o Teker pyxormcu mpudrom Times New Roman, kerib — 12, ¢ MeXCTpOYHBIM HHTEpBAIOM — 1, ¢ ab3amem — 1,25.

e OpueHTanus KHIKHas (TIOPTPET) C MOISIMH CO BCEX CTOPOH M0 2,5 cM.

o TaOmuIIBl U PUCYHKHU (MILTFOCTpALuy, rpaduku, hoTorpadumn), a TaKKe MOAMUCH K HUM MPUCBUTAIOTCS B TOM ke (aiiie,
YTO ¥ OCHOBHOM TeKcT. Ha3BaHue TaOIUIIbI TOAIMCHIBAIOTCS Hal TAOIMIEH 110 IMPHHE, 3 HA3BaHUE PUCYHKOB MO/l PUCYHKaMH MO
LICHTpPY. BrlpaBHNBaHNE PUCYHKOB I10 LIEHTPY, TaOJIUIIBI IO MIMpHHE Oe3 ab3anHoro orctyna. Heobxoanmo yka3aHue HCTOUHHKOB
TaOJINI] ¥ PUCYHKOB B IpUMedaHnu. [IpruMedanust qaroTcst moJ| TabauLel it pucyHKoM. B Tekcte craTbu 00s3aTebHO CChUIATHCS
Ha TaOmuIb! ¥ pucyHKH. COKpaIIeHHs B TEKCTE «PHC.» U «Ta0J.» HE IPUBETCTBYIOTCS, HEOOXOANMO HaOMPaTh CIOBO MOIHOCTHIO.

CTpyKTypHBIE 3JIeMeHThI CTATbH

1) Kox ynuBepcaibHOii gecaTuaHol kiaaccupukanun (namee — YJIK) momkeH OBITh IPeACTaBICH C JICBOW CTOPOHBI
TIEPBOI CTPOKH MOTYKUPHBIM IprdToM, 12 nT. CrpaBounnk no Y/IK moxere cMoTpeTs 31ech: https:/ teacode.com/online/udc/.

2) Ha cnenyrouieil crpoke c JIeBOM CTOpPOHBI yKazbiBaeTcs MeKrocylapcTBeHHbIii pPyOpUKATOp HAy4YHO-
Texun4eckoii uandopmanuu (nanee — MPHTUN) momyxupabiM mpudrom, 12 nt. MPHTU npencrapisier coboit nepapXudecKyro
KJIacCH(PMKAMOHHYIO CHCTEMY C YHHBEpCAJIbHBIM TeMaTnieckuM oxBatoM. Co crnpaBounnkoM MPHTU M0okHO 03HAaKOMHTBCS
3neck: https://grnti.ru/.

3) Ha3BaHue cTaTbM JODKHO OBITH MO BO3MOXKHOCTH KPaTKMM, HO MH(OPMATHBHBIM M TOYHO OTPaKAIOLIUM ee
conepkanue. Crenyer n30erarb Ha3BaHUM B (popMe BOIIPOCHTENBHBIX TNPEIJIOKCHUH, a TakKe HA3BaHUH, CMBICT KOTOPBIX
MOKHO TPOYECTh HEOTHO3HAUHO. He paspemaercst mpuMeHATh COKpaleHus (ab0OpeBuarypy) B Ha3BaHUM CTaThbM M aHHOTALIUH.



B TekcTe momyckaeTcsi MCIIONB30BAaHUE CTAaHAAPTHBIX COKpamieHuil (abOpeBuarypsr). IIomHBI TEpMHH, BMECTO KOTOPOTO
BBOIMTCSI aO0OpeBHaTypa, JODKEH MPEIIecTBOBaTh MEPBOMY NPUMEHEHHIO JaHHOTO COKpallleHus B Tekcre. Ha3Banue crarbu
npezncraigercs Ha 3-x s3p1kax (Times New Roman, momkupHsIil pudT, TpOomuCHBIMA OyKBaMH, KeTTb — 12 IIT., BRIpaBHUBaHHE
— 10 cepenune). Mexnxy MPHTU u HazBaHneM cTaTby TOJDKHA OBITH OZTHA ITyCTasi CTPOKA.

4) ®amuaus U MHULHAJIBI ABTOPOB JIOJDKHBI OBITh HPECTABICHBI IOCIE OAHON MYyCTOW CTPOKH IOTYKHPHBIM
mpudTom Times New Roman, 12 nt., BeIpaBHHBaHHE — IO cepeauHe. KoppecmoHaupyomii aBTOp BBIIEIACTCS CUMBOIOM ().

*Koppecnonoupyrowuii asmop — OIH U3 aBTOPOB, OTBEYAIOIINI 32 KOHTAKT W OOPATHYIO CBA3b C PEIaKIHei )KypHaja.

5) Mecto padoTsl, cTrpana, ropoa (Times New Roman, 12 niT., BeIpaBHHBaHuE — 10 cepenune). [lonnoe Ha3BaHMe Beex
OpraHm3anuii, CTpaHbl ¥ TOPOJA K KOTOPBIM OTHOCATCS aBTOpPBL.  CBSI3b KQ)KIOTO aBTOpA C €T0 OPTraHN3alNei OCYIIECTBISIETCS C
MIOMOIIIBIO IU(PBI BEPXHETO PErUCTpa KaK MOKA3aHO HUKE:

Obpasey

HA3BAHUE CTATbHA
JI. H. Maxau6erkyaoBa'?', I. Anak ', M. B. XomsikoBa?, A. H. [laypenoexoBaZ,
®@. K. Kosgacosa®
"HAO «Ka3zaxckuii HAIHOHAIbHBIA MEAUIMHCKUI YHUBEPCUTET UMEHH
C. [I. Acthenmusiposa», Kazaxcran, Anmars
HYO «Kazaxcrancko-Poccuiickuii MeAUIIMHCKUI yHUBepcuTeT», Kazaxcran, AMarhbl
*Koppecnonoupyrowuii asmop

AHHOTALUA

**yuazeanue cmamou, OaHHLIE 00 ABMOPAX, AHHOMAYUSL, KTIOUesble CLO8A OONINCHL ObLMb

npedcmaeﬂeﬂbl Ha 3-X sA36IKAX

6. KAHHOTAIUS», KAHAATIAY, «Abstract». AHHOTaNUs MPEICTABISICT COOOH KpaTkoe, HO BMECTE C TEM MaKCUMAJIbHO
nHGOPMATHBHOE COICPIKAHUE HAYYHOU MyOnuKanuu. B aHHOTAIMK JOIDKHBI OBITh MPEICTABICHBI 11€Th, METOIBI H MaTCPHAIIBI,
3HAYUMOCTb U BBIBOJIBI UCCIICAOBAHMS. AHHOTAIMS HE NO/DKHA ObITh MeHee 100 ciioB U He norpkHa npesbimats 300 ciioB. Pe-
JIAKITHsI OCTABJISICT 32 COOOM MPaBO KOPPEKTUPOBATh TEKCT AHHOTAIIUH MPH HEOOXOMUMOCTH. [Ipy COCTaBICHUH aHIIOA3BIYHON
BEPCUH aHHOTAIMHU C 3aT0JIOBKOM BO U30€KaHHE NCKKEHUH PEKOMEH]TyeTCsI BOCIIONB30BAThCS TIOMOIIBIO MTPO(EeCCHOHATIBHOTO
MepeBOIYMKa. AHHOTAIUS TOJDKHA OBITh mpezcTaBieHa Ha 3-X s3bikax (Times New Roman, 12 nT., BelpaBHUBaHUE — IO HIAPH-
HE; [T0/13ar0JIOBOK — 10 CEPEIIUHE).

7. Ilon aHHOTanuMIo momernaercs: nmoa3aronoBok «Kiaouesnie cioBa», «Tyiiin cesznep», «Keywords» a nociie Hero
4-8 KIFOYEBBIX CJIOB, OTPAXKAIOIINX NPOOJIEMBI, H3ydaeMble B X0JIe UCcCiIeJoBaHus. ISl KITIOYEBBIX CIIOB JKENIaTeJIbHO MCIONB30-
BaTh TEPMHUHBI U3 CITUCKA MEIUIIMHCKUX MPeaMeTHBIX 3aroioBkoB (MeSH, Medical Subject Headings), ncrnons3yembix B Index
Medicus (www.pubmed.com) (Times New Roman, 12 nT., BelpaBHHBaHUE — 110 IIUPUHE).

8. Yepes 00ny nycmyio cmpoky 0CHOBHOI MeKCH CHambl co cledyouleti CmpyKmypoul.:

Bgenenmne. B pazzierne 4etko popMyIUpYIOTCS MPEANOCHIIKH TPOBEICHUS HCCIIEI0BAHMs: 0003HaYaeTCs CyTh IIpodiie-
MBI M €€ 3HAYUMOCTh. ABTOPBI JOJDKHBI 03HAKOMUTH YUTATENSI ¢ M3ydacMOM MpoOIeMOii, KpaTKo OMHCATh, YTO M3BECTHO IO
JAHHOM TeMe, YIIOMSHYTh paOOThI, IPOBOAUBIIHECS APYTHMHU aBTOPAMK, 0003HAUNUTh HETOCTATKU MPEIBIIYIINX UCCICIOBAHMIA,
€CJIM TAaKOBBIE UMEIOTCSI, T. €. apT'YMEHTHPOBAHHO JI0Ka3aTh YUTATEII0 HEOOXOANMOCTh IPOBeAeHHs uccienoBanus. He ciemyer
MIPUBOIIUTH BCE PabOTHI, OMyOIIMKOBAaHHBIC MO JAHHOW TEME, JOCTATOYHO YIIOMSHYTh HanOoyiee 3HAYMMbIC U3 HUX, TOJIBKO TE,
KOTOPBIC HEITOCPEICTBEHHO OTHOCSTCS K TeMe. PeKOMEHIyeTCsl CChIIaThCs He TOJIBKO Ha OT€YECTBEHHBIC, HO U 3apyOeiKHBIC HC-
CJIeIOBaHMS TI0 M3y4aeMOl TeMe.

B roHIe pazznena Gpopmyaupyercs Lelb UCCIeI0BaHuUs. 3/1eCh XKe MePEUNCISIIOTCS 3a1a4y MOCTaBJICHHBIE ISl JIOCTHKE-
Hus uenn. Llens popMyupyeTcst TakuM 00pa3oM, YTOOBI Y UUTATENIS UMENIOCh MOJTHOE MPEICTABICHUE O TOM, YTO [TAHUPYETCS
U3 YUYHTh, Y KAKMX JIMI] ¥ C TIOMOII[bIO Kakoro Metoa. He ciiemyer BKIItOUaTs B 9TOT pas/ell JJaHHbIE, PE3YJIbTaThl WU 3aKIII0Ye-
HUSI, KOTOpbIE OY/IyT ITpEe/ICTaBICHBI 1ajee B padoTe.



http://www.pubmed.com

MeTonbl. Pa3nien 10mKeH BKIIIOYATh TOJIBKO TE€ METO/bI, KOTOPBIE TIPEAIIONarajoch NCIOIb30BaTh HA CTaIUH TUIAHUPO-
BaHMS MPOEKTA COITIACHO OPUTHHAIBLHOMY IIPOTOKOITY HCCIE0BaHMUs. [IOMOIHUTENBEHBIE METO/IbI, HEOOXOANMOCTD IPUMEHEHHUS
KOTOPBIX BO3HHKJIA B XOJI€ BBIITOJIHEHHS UCCIICIOBAHNUS, JOJKHBI IPEACTABIATECS B pazaene «O0cykaeHue pe3ynsTaTtoBy. Pas-
JIeT1 10JDKEH OBITh HAITMCAH HACTOJIBKO MOAPOOHO, YTOOBI YUTATENb MOT HE TOIBKO CAMOCTOSITEIEHO OIIEHUTh METO0JIOTHYECKHE
TUTIOCHI 1 MUHYCBI JAHHOTO MCCJIEIOBAHUSI, HO TIPH JKEJIAHWK U BOCIIPOM3BECTH €ro. B paszzene pekoMeHIyeTcs MPEeACTaBIsITh
YETKOE OMMCAHKE CIIETYIONINX MOMEHTOB (BBIICIICHHIE UX B OT/ICIIBHbIE MTOAPA3/IEIbl HEOOS3aTENIbHO): THIT CCIIEJOBAHNUS; CII0-
co0 oTbopa YyJacTHHKOB HMCCIECIOBAHUS; METOANKA MTPOBEICHIS M3MEPEHUI; CIIOCOOBI TpeACTaBICHUS U 00pabOTKN JTaHHBIX;
9TUYECKHE TIPUHIIHIIBL.

Huke nepeunciasieM BHAbI HCCIE0BAHUS S

1) Tun nccnenoBanus. B nanHOM mozpaszaesne 4eTko 0003HAYaeTCs THI MTPOBOIMMOTO UCCIIeNOBaHUs (0030p IHUTEpaTy-
PpBI, 00CepBaIMOHHOE, SKCTIEPIMEHTAIBHOE U T. 11.).

2) Cnoco6 oTbopa y4acTHHKOB HCCIIEIOBaHUSA. B 3TOM moapasaene 4eTko yKa3bIBaeTcs, KaKuM 00pa3oM OTOMpPaJIiCh
MAIMEHTH] WK 1a00paTOpHBIE KUBOTHBIE JJIsI HAOMIOAECHUH U SKcTiepuMeHTOB. O003HAUAIOTCSl KPUTEPUH AT BKITIOUYEHHS T10-
TEHINAIBHBIX YYaCTHUKOB B UCCIICIOBAHNE M MCKITFOUCHUS U3 HETO. PEKOMEHyeTCs yKa3bIBATh T€HEPATIbHYIO COBOKYITHOCTb, U3
KOTOPO MPOU3BOIMUTCS OTOOP yYACTHUKOB HCCIIEA0BAHUS M HA KOTOPYIO IOMyYIEHHbBIE PE3yIbTaThl OyIyT SKCTPAIIOIUPOBATHCA.
ITpn mcronbp30BaHMM B MCCIIEOBAHMM TaKOM NMEPEMEHHOM, KaK pacoBas WIIM 3THUYECKAs MPUHAICKHOCTD, CIEAYET 00BsiC-
HUTb, KaK 3Ta IEPEMEHHasl OLCHWBAJIACh U KAaKO€ 3HAUCHNE HECET HCIIONb30BaHUE NaHHOM mepeMeHHOH. B oOcepBannoHHBIX
HCCIIEIOBAHMAX CIEIYEeT yKa3blBaTh CIIOCOO CO3/1aHMs BHIOOPKHU (IPOCTOM CITydaiHBIN, CTpaTU(HUIUPOBAHHBIN, CHCTEMATHYE-
CKHH, KJIACTEPHBIN, MHOTOCTYIICHYATHII U T. /I.) U apryMEHTHPOBATh BKIIIOYEHHE B MCCIIEIOBAaHNE MMEHHO 3TOTO KOJIHMUYECTBA
YYacTHHUKOB. B KcriepuMeHTaNbHbIX CIEIyeT yKa3bIBaTh HA HATMYHNE WK OTCYTCTBHE IPOLETYPhl PAaHIOMHU3ALNH yYaCTHHKOB
nccnenoBanus. Heo6xoaumMo mpeacTaBisITh ONMUCAHUE MPOLEAyphl paHioMu3anui. Kpome Toro, cienyeT yKas3bIBaTh, MPOBOIH-
JIach JIM TIPOIIEAypa MacKupoBaHusl. [IpuBETCTBYIOTCS pacyeThl MUHUMAJIbHOTO HEOOXOAMMOTO 00beMa BEIOOPKH TSI TPOBEPKH
CTaTHCTHYECKHUX T'MITOTE3 MM PETPOCIIEKTUBHBIN pacuyeT CTaTUCTHUECKOH MOIIHOCTH ISl OCHOBHBIX PacyeTOB.

3) Meronuka npoBeneHns n3Mepenuil. Bee nmponenypsl n3MepeHns TeX WIM UHBIX MTApaMeTpoB, cOOpa JaHHBIX, MPO-
BE/ICHUS JIEYEOHBIX MM ANArHOCTHYECKUX BMEIIATENILCTB JOJIKHBI OBITH OMMCAHBI HACTONIBKO JI€TATBHO, YTOOBI HCCIICIOBAHNE
MOKHO OBUIO BOCIIPOM3BECTH IO MPEICTABIEHHOMY onucaHuio. [Ipn HeoOXOOMMOCTH MOXHO CIEIaTh CCHUIKY Ha JETAIbHOE
OITMCAaHUE UCTIONIb3yeMOTo MeTona. Eciu nccneioBarens UCTIONb3yeT COOCTBEHHYIO MOAM(UKALINIO PaHEE ONMCAHHOTO METO/a
WM TIPEAJIaraeT HOBBIH, TO 0053aTENIbHO MPEACTABISIETCS] KPATKOE OMMCAHKE MCIONIB3yeMOi MOAN(DHUKAILINY HIIH TIPEIaracMoro
METO/Ia, a TAKXKE apIYMEHT HPOTHB HCIIONb30BAHUS OOIIETIPUHATHIX METOJOB. YKa3bIBAIOTCS HA3BaHHS JICKAPCTBEHHBIX CPEJICTB,
XMMHUYECKUX BEILIECTB, JI03bI ¥ CIIOCOOBI BBEACHUS IIPEnapara, IPUMEHIEMOT0 B JAHHOM HCCIICIOBaHUH.

4) Crioco0b1 mpeacTaBiIeHus U 00pabOTKM NaHHBIX. JIaHHBIA MOIpasIen 4acTo SBISIETCS OCHOBHOW MPHUYMHOW IS
OTKa3a B IMyOIMKauy paboT Ka3aXCTaHCKUX YUEHBIX 3a pyOeskoM. OTHCHIBATH UCTIONB3yEeMbIe METOIBI 00PaOOTKH TaHHBIX HEe-
00XOJMMO HACTOJIBKO MOIPOOHO, YTOOBI YNTATEINb, MIMEIOIIUI TOCTYI K HCXOAHBIM JJAHHBIM, MOT IIPOBEPHUTH MOIYyUCHHBIE Pe-
3ynbTaThl. Peakims sKxypHaza MOKET B COMHUTENIBHBIX CIydasX 3allPOCUTh Y aBTOPOB CTaThH UCXOIHBIE TaHHBIE JUIS IPOBEPKU
MIPE/ICTABISIEMBIX PE3YIBTATOB. PEKOMEHIYeTCs TPEACTABISTE PE3yNbTaThl C COOTBETCTBYIOIIMMH ITOKAa3aTesIMU OMINOOK 1 He-
OIIPEEIEHHOCTH (JIOBEpUTEIbHBIC MHTEPBAIbI). [IpH ONMMcaHWM CTAaTUCTUYECKUX METO/IOB JOJKHBI MPUBOANTHCS CCHUIKH Ha
PYKOBOZACTBA M CHPABOYHHKH C 00s13aTENIbHBIM yKa3aHHEM CTPAHHII.

5) Otuyeckue mpuHOUIBL. Ecin B cTarhe COOEPIKUTCS ONMMCAHNE SKCIEPHMEHTOB Ha YEJIOBEKE, HEOOXOANMO yKa3aTb,
COOTBETCTBOBAJIA JIM 3Ta MPOIEAypa CTaHJAPTaM 3THYECKOTO KOMHUTETA, HECYIIEr0 OTBETCTBEHHOCTH 3a 3Ty CTOPOHY PabOThI
i XenbCHHKCKON Aeknaparu (1975) u mocaenyrommmM nepecmorpaM. HemomycTiMo Ha3bIBaTh (paMUIAN 1 MHULIAABI TTATTH-
€HTOB, HOMEpa UCTOPHUI O0Ie3HN, 0COOCHHO €CIH CTaThs COMPOBOXKIACTCA WILTIOCTpausIMuy Wit (potorpadusmvu. [Ipu ucmons-
30BaHUM B UCCJICOBAHUH JJAOOPATOPHBIX KUBOTHBIX HEOOXOAMMO YKa3bIBaTh BUJ M KOJHMUYECTBO KUBOTHBIX, TPUMEHSBIIHECS
METOJIbI MX 00€300/IMBaHNS ¥ YMEPIIBICHUS B COOTBETCTBUH C NIPABMIIAMH, IPUHATBIMU B YUPEKJICHUH, PEKOMEHJALUSIMH Ha-
LIMOHAJILHOTO COBETA 110 UCCIIEJOBAHNAM MM ICHCTBYIOINM 3aKOHOIATEIECTBOM.

Pe3yabrarbl. Paznen npeqHasHadeH TONBKO [UIs MIPEACTABICHUSI OCHOBHBIX PE3YyJIbTaTOB MCCIIEA0BaHUs. Pe3ynbrarsl,
TIOJTy4EHHBIE B XOZI€ JAHHOTO MCCIIC/IOBAHMSI, HE CPABHUBAIOTCA C PE3yNbTaTaMU aHAJIOTUYHBIX UCCIEIOBAaHUI APyTUX aBTOPOB
1 He 00CYXKIAI0TCs.

Pe3ynbraThl cieyeT MpeACTaBIsATh B TEKCTE, TAOMHMIAX ¥ PUCYHKaX B IOTMYECKOH MOCIIEI0BATEIbHOCTH UCXOS U3 OUe-
peIHOCTH Lienel 1 3a7a4 nccnenoBanus. He pekomenayercst 1yOnupoBaTh B TEKCTE Pe3ysbTaThl, IPEACTABICHHBIE B TAOMUIAX
WA Ha pUCYHKaX ¥ HA00OPOT.

Enuauns! m3Mepenns 1aioTcs B cooTBETCTBHN ¢ MeskayHapoaHoi cucremoii equnun CH.

Iudposoii MaTepuas — npeacTaBIsLeTCs, KaK IPABUIIO, B BUJIE TAOIHNI], PACHONATAIOIINXCS B BEPTHKAIBHOM HaIpaB-
neHny nucta. OHU OJKHBI UIMETh HAa3BaHME, 3ar0JIOBKH Ipad) TOKHBI TOUHO COOTBETCTBOBATH MX cofepkaHuio. MimocTpa-
uuH (poTtorpaduu, pUCYHKH, YEPTEXKH U T. JI.) — TOIDKHBI IMEThH MOPSAKOBBIN HOMEpP, HANMEHOBAHNE, COACPIKAaTh OOBICHEHNE
BCEX KPUBBIX, OyKB, U M APYTUX YCIOBHBIX 0003HAUCHUM, CBEICHNS 00 YBEIMUCHNH, METO/IE OKPACKH WM UMIIPETHALINN
Marepuana. JJaHHbpIe pHCYHKOB HE JJOJKHBI TIOBTOPSITH JJaHHBIE Tabnu1. KadecTBO MITIOCTpaluii JOKHO 00eCIeunBaTh UX 4eT-



KO€ BOCIIPOM3BEAEHHE, POTOrpadiy JOIKHBI OBITH KOHTPACTHBIMHU, YEPHO-O0EIIBIMH MM IIBETHBIMU. Ha kakmoil mimoctpanyun
CTaBUTCS TIOPSAIKOBBIM HOMEp, Ha3BaHME M CChUIKAa Ha MCTOYHHUK. DoTorpadun aBTOpaMm HE BO3Bpallarorcs. B anarpammax u
rpadukax JOHKHBI OBITh YETKO TOIMCAHBI OCH U 3HAUCHHUS ITaHHBIX.

OO0cy:kaeHne pe3ybTaToB. B CTaThsX, ONUCHIBAIONINX OPUTHHAIBHBIC UCCICAOBAHUS, JAHHBIN pa3/iesl HAYMHACTCS
¢ kpaTkoro (ue Oomee 2-3 mpeAsIoKEeHUI) MPEACTAaBICHUSI OCHOBHBIX PE3yJIbTaTOB HccieAoBaHws. OCHOBHBIMHU pe3ylbTaTaMu
CUHUTAIOTCA T€, YTO COOTBETCTBYIOT LIEJISIM U 3aJja4aM uccieoBanus. He cTonT akiieHTHpOBaTh BHUMAHHE HA TIOOOYHBIX PE3yIlb-
TaTax TOJIBKO MOTOMY, YTO IPH MPOBEPKE CTATHCTHUECKUX TMIIOTE3 OBUTH BBISBJICHBI CTATHCTHUYECKH 3HAYMMBbIEC pazinnuns. He
ClIe/lyeT MOBTOPATH B JAHHOM pasZieie MaTepHal, KOTOPBI y:ke ObUT onucaH B pa3fenax «Beenenue» n «Mertoap». Heobxomam-
MO BBIJICITUTH HOBBIC M Ba)KHBIC ACTIEKThI NCCIIEJOBAHNUS H, YTO HE MEHEE BayKHO, MOMBITATHCSI OOBACHUTH TIPHYMHBI MOTYy4EHHS
MMEHHO TakKuX pe3yibTatoB. CremyeT KpUTHUECKH ONMMCATh MMEIOIINECs] HEJOCTaTKU JaHHOTO MCCIEI0BaHMs, 0COOCHHO €Cin
OHH CHOCOOHBI 0Ka3aTh CYIIECTBEHHOE BIMSHHE Ha IOMyUYCHHBIE PE3yIbTaThl MM MX MHTEprperannio. Kpome Toro, ciemyer
OTMETHUTBH CHJIbHBIE CTOPOHBI UCCIECAOBAHMUS MM YEM OHO JIydIlle JIpyrux Mo JaHHoW Teme. OOCyXIeHHe TOCTOMHCTB U HEJ0-
CTaTKOB MCCIIEAOBAHUS SBISCTCS BXKHON YAaCTBIO paszieNa U MPU3BAaHO MOMOYb YUTATENI0 B HMHTEPIPETAIMH MTOTYYEHHBIX pe-
3y/lbTaToOB. B pazznene onuckiBaeTcsl, Kak MOMyYEHHBIC B XO/I€ JAHHOTO HCCIIEIOBAHUS PE3YIIBTAThl COOTHOCSTCSA C Pe3yIbTaTaMu
AHAJOTUYHBIX MCCIIEI0BAHUH, IPOBOJUMBIX APYTUMH aBTOpaMH. BMECTO MpOCTOTO yMOMUHAHUS NPEIBIAYIINX UCCIEJOBAaHNI
CJIEILyeT MBITAThCsl O0BACHUTD, IIOYEMY TTOTyICHHBIC PE3YJIbTaThl OTAMYAIOTCS MITH HE OTIINYAIOTCA OT PE3YIIBTATOB, TOTY4YEHHBIX
JPYTHMH aBTOPaMH.

BbI1BOIBI HEOOXOAMMO J1eNIaTh UCXO/Is U3 TIeJIel NCCIeI0BaHNs, n30eras HeOOOCHOBAHHBIX 3asIBICHNI U BBIBOJIOB, KOTO-
pBIE HE CIIEAYIOT U3 MPEICTABICHHBIX HAOMIOAEHNH 1K pacueToB. HampumMep, He CTOUT AenaTh BBIBOABI 00 SKOHOMHYECKOH Iie-
J1€CO00pPa3HOCTH MPUMEHEHHUSI HOBOTO METO/1a JICUEHHSI MAIMEHTOB C 3a00JIEBaHUEM «X», €CIIN B CTaThe HE MPUBOANTCS aHAIN3
CPaBHUTEIHHON SKOHOMUYECKOH 3 (HEKTHBHOCTH.

9. budaunorpaguyeckue 1anHbie / CIUCOK MCTOYHMKOB TOJDKEH MPEACTABIATE COO0H KpaTkoe bubmuorpadudeckoe
onrcaHue NUTUPYyeMBIX padoT B cootBeTcTBHU ¢ [OCT 7.1. — 2003 «bubnuorpadudeckas 3amuck. bubmorpaduyeckoe onu-
canne. O0mue TpeOOBaHMUS U MpaBHUiIa COCTABICHUM. brubnorpadudyeckie CChUIKH B TEKCTE IAIOTCS B KBAIPATHBIX CKOOKAX
uQpamMn B COOTBETCTBUU CO CIIMCKOM JIMTEPATyphl, B KOTOPOM IUTHPYEMbIE paOOThI MEPEUNCISIFOTCS: OTCUYECTBEHHBIE, 3apy-
6exHble. DaMITNK HHOCTPAHHBIX aBTOPOB MPHBOJSTCS B OPUTHMHAIBHON TpaHCKpUNINK. HexxenarebHO cChIIaThCs Ha PEe3toMe
JIOKJIA/IOB, Ta3eTHBIC MyOIMKAINHU, HEOTyOIMKOBAaHHBIC HAOMIONCHUS M JTHYHBIE cOOOmeHN. CChIIKH TOIKHBI OBITh CBEPEHBI
aBTOPAMU PYKOIHCH C OPUTMHAIIBHBIMU JIOKyMEHTaMH.

Crcky MCTOYHUKOB mpescTasisitores B JIBY X BapuaHTax:

1) NcrounnkaMu Ha OpUTHHAIBHOM si3bIKe B coorBeTcTBHM ¢ [OCT 7.1. — 2003.

2) B TpancnuTeparin OyKBaMy JTaTHHCKOTO ayihaBUTa C IEPEBOIOM UCTOYHUKOB ITyONUKAIIH Ha aHTIIMCKHHN s36IK. Ha
caifre http://www.translit.ru Mo>kxHO O€CIUTaTHO BOCTIONIB30BAaTHCS MIPOrPAMMON TPAHCIUTEPAIIH PYyCCKOTO TEKCTa B JATHHHILY
(Bapmant BGN mu BSI). Ipu TpancnuTepanmy TeKCTa Ha Ka3aXCKOM SI3bIKE HEOOXOANMO BPYUHYIO PEIaKTHPOBATh, COOMIOmas
CIIEYIOIIMH MOPSAIOK:

o=a H=n
i=1 y=u
0=0 Yy=u


http://www.translit.ru/
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8. After one empty line, the main text of the article with the following structure:

Introduction. The section clearly states the prerequisites for the research: the essence of the problem and its significance
are indicated. Authors should familiarize the reader with the problem being studied, briefly describe what is known on this topic,
mention work carried out by other authors, identify the shortcomings of previous studies, if any, i.e., convincingly prove to
the reader the need for research. It is not necessary to cite all works published on this topic; it is enough to mention the most
significant of them, only those that are directly related to the topic. It is recommended to refer not only to national, but also
foreign studies on the topic.

At the end of the section, the purpose of the study is stated. The objectives set to achieve the goal are also listed here.
The goal is formulated in such a way that the reader has a complete understanding of what is planned to be researched and using
what method. Data, results, or conclusions that will be presented later in the work should not be included in this section.



Methods. The section should include only those methods that were intended to be used at the planning stage of the
project according to the original study protocol. Additional methods, the need for which arose during the study, should be
presented in the «Discussion of results» section. The section should be written in such detail that the reader can not only
independently evaluate the methodological pros and cons of this study, but, if desired, reproduce it. It is recommended to provide
a clear description of the following points in this section (it is not necessary to separate them into different subsections): type
of study; method of selecting study participants; measurement technique; methods of data presentation and processing; ethical
principles.

The following are the types of research:

1. Type of study. This subsection clearly identifies the type of study being conducted (literature review, observational,
experimental, etc.).

2. Method of selecting study participants. This subsection clearly states how patients or laboratory animals were selected
for observations and experiments. Criteria for inclusion and exclusion of potential participants in the study are outlined. It is
recommended to indicate the population from which the study participants are selected and to which the results obtained will be
extrapolated. When using a variable such as race or ethnicity in a study, you should explain how the variable was measured and
what the implications of using the variable are. Observational studies should indicate the method of sampling (simple random,
stratified, systematic, cluster, multistage, etc.) and justify the inclusion of this particular number of participants in the study.
In experimental studies, the presence or absence of a randomization procedure for study participants should be indicated. A
description of the randomization procedure must be provided. In addition, it should be indicated whether a masking procedure
was performed. Calculations of the minimum required sample size for testing statistical hypotheses or retrospective calculations
of statistical power for basic calculations are encouraged.

3. Measurement technique. All procedures for measuring certain parameters, collecting data, conducting therapeutic or
diagnostic interventions must be described in such detail that the study can be reproduced according to the description provided.
If necessary, you can make a link to a detailed description of the method used. If the researcher uses their own modification of a
previously described method or proposes a new one, then a brief description of the modification used or the proposed method, as
well as an argument against the use of generally accepted methods, must be provided. The names of drugs, chemical substances,
doses and methods of administration of the drug used in this study are indicated.

4. Methods of presenting and processing data. This subsection is often the main reason for refusal to publish works of
Kazakhstani researchers abroad. The data processing methods used must be described in such detail that a reader with access
to the original data can verify the results obtained. The editors of the Journal may, in doubtful cases, request initial data from
the authors of the article to verify the results presented. It is recommended that results be presented with appropriate measures
of error and uncertainty (confidence intervals). When describing statistical methods, references to manuals and reference books
must be provided with the obligatory indication of pages.

5. Ethical principles. If the article describes human experiments, it must be stated whether the procedure was in
accordance with the standards of the ethical committee responsible for that aspect of the work or with the Declaration of Helsinki
(1975) and subsequent revisions. It is unacceptable to mention the names and initials of patients, or the numbers of medical
records, especially if the article is accompanied by illustrations or photographs. When laboratory animals are used in research, it
is necessary to indicate the type and number of animals, the methods used to anesthetize them and kill them in accordance with
the rules adopted by the institution, the recommendations of the national research council or current legislation.

Results. This section is intended to present the main results of the study only. The results obtained in this study are not
compared with the results of similar studies by other authors and are not discussed.

The results should be presented in text, tables and figures in a logical sequence based on the order of the goals and
objectives of the study. It is not recommended to duplicate in the text the results presented in tables or figures and vice versa.

Units of measurement are given in accordance with the International System of Units SI.

Digital material is presented, as a rule, in the form of tables located in the vertical direction of the sheet. They must
have a title, and the column headings must exactly correspond to their content. Illustrations (photos, drawings, etc.) must have a
serial number, name, contain an explanation of all curves, letters, numbers and other symbols, information about magnification,
method of painting or impregnation of the material. The data in the figures should not repeat the data in the tables. The quality of
illustrations must ensure their clear reproduction; photographs must be contrasting, black and white or colored. Each illustration
is given a serial number, title and a link to the source. Photos are not returned to the authors. Charts and graphs should clearly
label the axes and data values.



The discussion of the results. In articles describing original research, this section begins with a brief (no more than
2-3 sentences) presentation of the main research results. Main conclusions corresponding to the goal and objectives of the
study. There is no need to focus on secondary results just because statistically significant differences were identified when
testing statistical hypotheses. This section should not repeat material that has already been described in the Introduction and
Methods sections. It is necessary to identify new and important aspects of research and, equally important, explain the reason
for obtaining such results. Limitations of this study should be considered, especially if they may have a significant impact on the
results obtained or their interpretation. Additionally, the strengths of the study or how it is better than others on the topic should
be noted. Discussion of the strengths and weaknesses of the study is an important part of the section and is intended to help the
reader obtain real results. In the conclusion section, the results obtained from this study are compared with the results of similar
studies conducted by other authors. Instead of simply mentioning previous studies, an attempt should be made to explain why
the results obtained are different or the same as those obtained by other authors.

Conclusions must be drawn away from the objectives of the study, avoiding unsubstantiated statements and conclusions
that do not follow from the presented results or calculations. For example, one should not draw conclusions about the economic
feasibility of using a new method of treating patients with disease «X» if the article does not provide a comparative cost-
effectiveness analysis.

9. Bibliographic data / List of sources should be a brief bibliographic description of the cited works in accordance
with TOCT 7.1. — 2003 “Bibliographic record. Bibliographic description. General requirements and rules of compilation.”
Bibliographical references in the text are given in square brackets in numbers in accordance with the bibliography, which lists
the cited works: national, foreign. The names of foreign authors are given in the original transcription. It is not advisable to refer
to abstracts of reports, newspaper publications, unpublished observations and personal communications. References must be
verified by the authors of the manuscript with the original documents.

Lists of sources are presented in TWO versions:

1) Sources in the original language in accordance with TOCT 7.1. — 2003.

2) Transliterated in letters of the Latin alphabet with translation of publication sources into English. On the website http://
www.translit.ru a free program for transliterating Russian text into Latin (BGN or BSI option) can be used. When transliterating
text in Kazakh, it is necessary to manually edit it, following the order:
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