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Abstract. Cancer is a main world health challenge, that is leading cause of morbidity and
mortality globally. Every year, millions of people diagnosed, and millions die due to different cancers.
This thesis comprises on ,global landscape of oncology, focus on epidemiology world wise as well as
country wise ,method and material to write this thesis, cancer its types and most common type of
cancer. Also tried to collect data of deaths due to cancer and which type of cancer have more death
rates. Means tried to complete compression. Economical Burdon on countries and countries have
plan for the prophylaxis of these diseases.

Keywords: Cancer; Global Burden and Epidemiology, Cancer Incidence and Mortality,
Common Cancer Types and Prevention Strategies; Economic Impact of Cancer and Prophylaxis
Programs, Health Disparities and Early Detection in Oncology

Introduction

Cancer is a complex group of diseases characterized by uncontrolled cell growth and the
potential to spread to other parts of the body. Its global prevalence is increasing due to aging
populations, lifestyle shifts, and environmental exposures, posing significant challenges to healthcare
systems and societies. Addressing cancer requires effective prevention, timely diagnosis, and
innovative treatment strategies. This thesis provides a comprehensive analysis of global cancer trends,
examines key challenges, and explores recent advancements, with a comparative perspective to
highlight disparities and successful interventions across countries.

Materials

The study used secondary data sources including global cancer registries, national health
statistics, and peer-reviewed research articles. Data collected covered cancer incidence, mortality,
common cancer types, economic burden, and country-specific prophylaxis programs. Countries
representing high-, middle-, and low-income regions were included to allow comparative analysis.
Data were compiled into tables and charts for descriptive and comparative purposes.

Methods

This research employed a descriptive and comparative approach. Cancer statistics were
summarized using descriptive statistics to show global and country-wise patterns. Comparative tables
and charts were created to highlight differences in incidence, mortality, and economic burden.
Qualitative analysis summarized national prevention and prophylaxis strategies. Only publicly
available data were used, so no ethical approval was required.

Epidemiology of Cancer

NOTE-LATEST DATA THAT AVAILABLE IS OF 2022

Global vs Country-wise Incidence (Comparative Table)
Rank Region / Country New Cancer Cases | ASR (per 100,000)
(2022)
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Global (World) ~19,976,499 196.9
1 China ~4,841,000 ~186
2 India ~1,413,316 ~106
3 United States 2,380,189 367
4 Japan ~1,030,000 ~197
5 Russia ~704,000 ~236
6 Germany ~510,000 ~313
7 Brazil ~625,000 ~204
8 France 483,568 339
9 Italy ~377,000 ~303
10 United Kingdom ~360,000 ~283

Understanding Cancer

Cancer is a disorder in which some cells lose their normal control mechanisms and begin to

multiply without limitation. Instead of following the body’s usual signals for growth, repair, or death,
these cells continue dividing, damage the surrounding tissues, and can travel to other organs through
the lymphatic or circulatory system. A combination of factors—such as inherited or acquired genetic
changes, environmental exposures, lifestyle choices, and certain infections—can influence the
likelihood of cancer development. Detecting the disease at an early stage and starting appropriate
therapy significantly enhances patient survival and treatment success.

Main Groups of Cancer

« Carcinomas:

These tumors arise from epithelial tissues, which cover internal organs and external body
surfaces. Many common cancers—including those of the lung, breast, prostate, stomach, and colon—
fall into this group.

e Sarcomas:

These originate in the body’s structural tissues, such as bones, fat, cartilage, or muscles.

 Leukemias and Lymphomas:

Cancers that develop in blood-forming tissues or the lymphatic system, affecting how blood
cells are produced and function.

o Tumors of the Central Nervous System:

Include malignancies that develop in the brain or spinal cord.

e Less Frequent Types:

Such as germ cell tumors and neuroendocrine tumors, which arise from specialized or
reproductive cells.

Most Common Types Globally

Rank | Cancer Type Estimated new Cases (million) Mortality(million)
1 Lung 2.5 1.8

2 Breast (female) 2.3 0.67

3 Colorectal 1.9 0.9

4 Prostate 1.5 0.34

5 Stomach 0.97 0.66

Mortality — Global vs Country-wise

Rank Region Number of Deaths (2022,both genders )
World 9,743,832

1 China 2,574,176

2 India 916,827
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3 USA 605,761
4 Japan 426,278
5 Russia 311,729
6 Brazil 278,835
7 Germany 253,170
8 Indonesia 242,988
9 Italy 193,706
10 France(Metropolitan) 190,612
Global Burden — Economic Comparison
Rank Country/Region | Total Estimated Cost (2020-2050) | Approx. Annual Cost
(INT $ per year)
1 China 6.1 trillion INT $ ~203 billion INT $/year
2 USA 5.3 trillion INT $ ~177 billion INT $/year
3 India 1.4 trillion INT $ ~47 billion INT $/year
4 East Asia & Part of 6.1 trillion above N/A
Pacific (regional
aggregate)
5 High-income Included in US & EU costs N/A
countries (group)
World Total 25.2 trillion INT $ ~840 billion INT $/year
Country Status of Cancer Control Plan / Key Strengths of Prophylaxis Plan
Japan A recent international evaluation of global “cancer preparedness” reviewed how

countries perform across key areas such as policy development, strategic planning,
governance structures, and the organization of cancer care services

Netherlands

Shows a strong level of readiness, supported by well-developed national cancer
control strategies that cover prevention, early diagnosis, treatment services, and
overall system governance.

Germany

It maintains a robust national framework for cancer control, with strategic
priorities focused on early diagnosis, high-quality treatment services, and
governance models that place patients at the center of care.

Australia

Has an established record of structured cancer control efforts, with national
strategies that incorporate screening programs, preventive measures,
comprehensive cancer registries, and systems for tracking and evaluating
performance.

France

Implements an active national cancer control strategy and participates in broader
EU initiatives aimed at harmonizing cancer prevention, screening programs, and
care delivery across member states.

United
Kingdom

Multiple constituent countries, including Scotland, Wales, and Northern Ireland,
maintain active cancer control initiatives with organized programs for prevention
and systematic screening.

Italy

Maintains a national cancer control strategy—or comparable regional initiatives—
that addresses prevention, screening, and early detection of cancer.

Canada

A nationwide, comprehensive cancer control strategy supported by regular
evaluations and structured governance frameworks for cancer care.

South Korea

Recognized as a leading Asian nation, it regularly updates its national cancer
control plan, incorporating comprehensive strategies for prevention, screening,
treatment, and ongoing performance monitoring.
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Indonesia In 2024, the country introduced its inaugural national cancer control plan, marking
(recent) a significant advance in expanding cancer screening, promoting early detection,
implementing vaccination programs, and strengthening healthcare infrastructure
nationwide.
Discussion

Cancer incidence and mortality are rising globally due to aging, lifestyle changes, and
environmental exposures. Disparities in diagnosis, treatment access, and economic resources create
unequal outcomes. Early detection, vaccination, lifestyle interventions, and improved healthcare
access are crucial to reducing mortality and economic burden. Innovations such as targeted therapies,
Al-assisted diagnostics, and global collaborations can bridge gaps in care and reduce inequities.
Comparative analysis highlights that high-income countries achieve lower mortality due to advanced
screening and treatment, while low- and middle-income countries require stronger healthcare
infrastructure and public health programs.

Summary

Cancer remains one of the major causes of death across the globe, and tumors such as breast,
lung, colorectal, prostate, and stomach cancers account for most of the cases and fatalities. The impact
both in mortality and financial cost differs widely between nations. Strengthening prevention
programs, improving screening and early diagnosis, expanding access to effective treatment, and
promoting global cooperation are essential to control the growing cancer burden. Comparative
evaluations highlight the importance of fair distribution of healthcare resources and policies that
reduce inequalities and improve outcomes for populations worldwide.
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COBPEMEHHBIE ITOAXOAbI K JUAT'HOCTUKE XPOHUYECKHUX
JTA®DY3HBIX 3ABOJEBAHUI IEYEHU U POJIb YUPECKOKHOM
MYHKIIMOHHOM BUOIICUH: ONBIT TENATOJIOTMYECKOI'O IIEHTPA T.
IIBIMKEHTA

NCKAHAUPOBA 3JIbMUPA JIVKAITAPOBHA
MexayHapoIHbII Ka3aXCKO-TYpeUKHi yHuBepcuteT uM. X. A. Sccasu,
kadeapa BHyTpeHHUX O0JIe3HEH,
KaHIUAAT MEIUIIMHCKUX HAYK, aCCOIIMMPOBAHHBIN Mpodeccop,
r. lllemmkenT, Kazaxcran

CAXOBA BA3APKYJb OPBIHGACAPOBHA
MexayHapoIHbIi Ka3aXCKO-TYpeUKHi yHuBepcuteT uM. X. A. Sccasu,
kadeapa BHyTpeHHUX O0JI€3HEH,
CTapIlINii MpenoaaBaTeilb, MArUCTP MEAULIMHBL,
r. lIemvkenT, Kazaxcran

ASI3BBAEBA FATHU BAXBITOBHA
Me:x1yHapOIHBIN Ka3axCKO-Typelkui yauBepcureT uM. X. A. flccasy,
noktopant 1 xypca; 'opoackast 6onpHUIA Ne 2,
Bpay-racTpOdHTEPOJIOT,

r. lIemvkenT, Kazaxcran

MYPAJIOBA I'YJIMCTAH TAXUPOBHA
Me:x1yHapOIHBIN Ka3axCKO-Typelkuid yHuBepcuteT uM. X. A. fccasu,
PE3HIEHT-TaCTPOIHTEPOJIOT,

r. [lIsimkenT, Kazaxcran

Y3JEHOBA BEHEPA PAILINJIOBHA
MexnayHapoIHBIN Ka3aXCKO-TYpelKHi yHuBepcHuTeT uM. X. A. flccasu,
PE3UACHT-TaCTPOIHTEPOJIOT,

r. IIemmkenT, Kazaxcran

Annomauusn: xpounuueckue oug@ysuvie 3abonresanusn nevenu (X3I1) ocmaromes oonou u3
8e0YUWUX NPOOTIEM COBPEMEHHOU 2aCMPOIHMEPOTIO2UU 8CIEOCMBUE BbICOKOU PACNPOCMPAHEHHOCMU,
npocpeccupyrouje2o medeHus U Hebaaconpuamuo2o npochosa. CyujeCmeenHyo OuacHOCmuYecKyo
CLONCHOCMb  NPeOCmasisienm KpPUNMOEeHHbIl  GHYMPUNEYEHOUHBIN  X0Jecmas, npu KOmopom
OMCymcmeyom senvle 3muonocudeckue ¢axmopuvl. Hecmomps Ha pazeumue HeUHBAZUBHBIX
Memo008 OUACHOCMUKY, YPECKONMCHASL NYHKYUOHHAS OUONCUSL NedeHU OCMmAémcs «3010Mblm
cmanoapmomy mopgonozcuueckol eepugpuxayuu 3abonesanus. B cmamve npedcmaenien amanu3
COBPEMEHHBIX OuacHocmudeckux nooxooos k X/3I1 u pe3yrvmamuvl 6HeOpeHUs MemoOUuKu
UPECKOJCHOU NYHKYUOHHOU OUONCUU NedeHU 6 HOBOM 2enamolocUdecKoM YeHmpe 20pooa
Ulvivkenma. Ilonyuennvle OanHble NOOMBEPAHCOAION BbICOKVIO OUACHOCMUYECKYIO YEeHHOCb
Memooa, e20 Oe30NACHOCMb U 3HAYUMOCHL NPU YIMOYHEHUU SMUOJIO2UU U CIAOUU 3a001e8aHUL.

Knwoueevie cnosa: xponuueckue ougghysnvie 3abone6amnuss neueHu, GHYMpUNEUEHOUHbIN
Xonecmas, KpUnmo2eHHblll X01ecmas, OUONCusi NeweHu, YpecKoHCHas NYHKYUOHHAsL buoncus, puopos
neyeHu, 2enamonocuieckKull yeHmp.

BBenenne. Ilo nmanHpiM BcemupHOW opraHu3anuy 3IpaBOOXPAHEHUS U TIO0AIBHBIX
SMUAEMHOIOTMUYECKUX HCCIIEI0BaHUI, XpOHMUYECKHUE 3a00JeBaHMs IE€YeHH mNopaxaroT Ooinee 1,5
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MJIpJ YeJIOBEK BO BCEM Mupe, uTo cooTBeTcTByeT 20-30% B3pocioro HaceneHus. OCHOBHBIMU
npuunHamMu X/J[3I1 sBnstOTCS HEaaKOroyibHas KUPOBasi OOJE3Hb MEYCHH, XPOHUYECKHE BHUPYCHBIE
renatuthl B u C, a Takxke ankorosibHast 00JIe3Hb IEYEHH.

uppos nedenu kak ucxon X/I3II exerogHo oGycnonuBaer 1,3—2 MJIH CiIy4aeB CMEpTH,
3aHMMasi OJHO M3 BEAYIIMX MECT CpeIu MPUYUH MpeXJIeBpeMeHHOW cmepTHOcTU. Ilpu3Haku
BHYTPUIIEYEHOYHOTO XoyecTa3a BhIABIAIOTCA Y 8—15% mammentoB ¢ X/I3I1 u accouunpoBaHsl ¢
0osee TKETBIM KIMHUYECKUM T€YeHHEM U HeOJaronpHusaTHBIM IPOTHO30M.

KpunroreHHbiii BHYTpPHIIEYEHOYHBINH Xosecta3. KpUNTOreHHBI BHYTPHUIIEUEHOUHBIN
xosectas (KUX) — cunapoM, XapakTepu3yOIIHICS HapyllIeHHneM 00pa30BaHus U OTTOKA JKETYH HA
YPOBHE T€MaTOLUTOB M BHYTPUIICUEHOUHBIX KETUHBIX KANWUIIPOB NMPU OTCYTCTBUH BUPYCHBIX,
QJIKOTOJIBHBIX, JIEKAPCTBEHHBIX M ayTOMMMYHHBIX NPHYUH. BHOTICHS TeYeHN SBISETCS KIIOYSBBIM
MeToZ0M quarHoctuku KMX, mo3BosIsIoIyUM BBISIBUTh BHYTPUIO0IBKOBOE U KaHAIBLIEBOE CKOTIJICHHUE
KeJlur, HabyxaHue rernaToluuToB, IEPUIOPTAILHOE BOCIIAJICHUE U HaYallbHbIEe IpU3HaKu pudpo3a.

buoncusi meyeHn: 3HaYeHHe W MeToAbl. buomcus mnedeHu octaérecs HauOosee
MH(OPMATUBHBIM METOJIOM JTUArHOoCTHKU Iuddy3HbIX 3a00neBaHuil nedeHH. OCHOBHBIE BHIbI
OMoTCUM BKJIIOYAIOT TPHUIEIBHYI0 TOHKOUTOJIBHYIO, JIAAPOCKONUYECKYI0 U TPAaHCBEHO3HYIO
oworicuro. Hambosnee pacnpocTpaHEHHBIM H  O€30MACHBIM METOJOM SIBIISIETCS UPECKOKHAS
MyHKLIUOHHAsE OMOIICHS TMOJ YJIbTPa3BYKOBBIM KOHTPOJIEM, MO3BOJISIOIIAS MOJYYHTh aJ€KBATHBINA
ouomnrat 1151 MOp(OTOTUUECKON OIICHKH.

Matepuajbl 4 MeTOAbI HccaeaoBanus. B 2025 roxy na 6a3e ['opoackoit 6ombHHIIEI No2 T.
[IIpiMKeHTa OBLT OTKPBHIT MEPBBIA CHENUATU3UPOBAHHBIN TEMATOJOTUYECKH MHeHTp pernoHa. C
saHBaps 1o OKTA0pb 2025 roma obOcnenoBaHo 22 maunueHta ¢ TsokEnbiMu ¢Gopmamu X311
KpUNITOTEHHOW STHOJNIOTMH. BceMm manueHTam BBINIOJHEHA YPECKO)KHAs MYHKUMOHHAs Ouorcus
nedeHu moJ Y 3-KOHTpoJieM ¢ 3a00poM MaTepHaia U3 IByX pa3IMyHbIX 30H neyeHn. OCI0KHEHNH He
3aperucTpUpPOBAHO.

PesyabraThl. AHanu3  pe3ynbTaTOB  IOKa3ald IpeoOsajjaHue  ayTOMMMYHHBIX U
XOJIECTATUYECKUX 3a00JIeBaHUN TEUEHU: MALUEHThl C MEPBUYHBIM OWJIMAPHBIM XOJIAHTUTOM H
ayTOMMMYHHBIM Te€NaTUTOM — 72,4%; IMPpO3 MEYSHH B HCXO/I€ METaO0INIECKH aCCOIMMPOBAHHON
KUpOBOW Oosie3Hu medeHn — 13,64%; TOKCHMYECKHE MOPAKCHHS TMEUYCHW U MMMYHOHETATUBHBIN
IIbX — 13,64%. llonyueHHBbIE IaHHBIE MOMYEPKUBAIOT HEOOXOJUMOCTH MOPQOIOTUICCKOM
BepUUKaLIMU AUATHO3a MPU CJIOKHBIX KIMHUYECKUX (hopMax.

PE3Y/IbTATDI

109 =
KaTeropua 1
H [epBUYHbIV BUAMAPHBIA XONAHTUT U aYyTOUMMYHHbIN

renatut

H Uunppos neyeHn B ucxoge MAXKBI

3akiouenue. buorcus nedeHu ocTaércst 005A3aTENbHBIM M KIFOUYEBBIM 3TAIlOM JUATHOCTUKU
xpoHnuyeckux aud@y3Hbix 3aboneBannii  medenn (XJI3II), ocoOeHHO TIPU  BBIABICHHH
KPUIITOT€HHOT'O BHYTPUIIEYEHOYHOTO X0JiecTa3za. MeTo Mo3BOJSET HE TOJBKO YTOYHHTH JIMArHoO3,
HO U OLEHUTH cTaguio (udpo3a, CTENEeHb AKTUBHOCTU BOCHAIUTENBHOTO Mpollecca, Haludue
BHYTPHJIOJIBKOBOTO U KAaHAJBIIEBOTO CKOIUICHHS JKEIYH, YTO OCOOCHHO BAXKHO TPHU CIIOXKHBIX U
COMHHUTEJIBHBIX KIMHUYECKUX CIydasX .

OmnpIT renaToornyeckoro neHTpa r. LIpIMKeHTa moATBepKIAET BBICOKYIO THATHOCTHYECKYIO
[IEHHOCTh YPECKOKHOM MyHKIIMOHHOW OHOICHU TMedeHH, e€ 0e30MacHOCTh 1 MUHUMAJbHBIN PUCK
ocnoxHeHni. Mopdonornyeckas BepuQuKanus Iuarosa mo3Boisier Bpadam: audepeHnupoBaTh
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ayTOMMMYHHBIE, XoJiecTaTuaeckue u Meradomuaeckue Gopmbl X13I1, 4To KpUTHYECKH BAXKHO IS
BbIOOpa aJeKBAaTHOW Tepanuu; OLEHUTh MPOTHO3 3a00eBaHHA U HEOOXOIUMOCTh PAHHETO
BMeEIIIATeNIbCTBA, 0COOCHHO TIpH 1uppo3e nedeHu B ucxogae MAKDBII u Tokcuuecknx mopakeHHsIX
MIEYCHU;BBISBIISATH CKPBITHIE (DOPMBI BOCHATUTENBHBIX U (PUOPOTHUECKUX MPOIIECCOB, KOTOPHIE HE
BCET/Ia OMPECIAIOTCS MPU IOMOIIM HEWHBA3WBHBIX METOJOB, TAaKUX Kak 3yactorpadus WIH
OMOXMUMHUYECKHE MAPKEPHI.

Brenpenne MeToIMKN YpECKOKHON IMYHKIITMOHHON OUOTICHY MEUYEHU B KIIMHUYECKYIO TIPAKTUKY
MO3BOJIIET CYIIECTBEHHO TMOBBICUTh TOYHOCTh JHATHOCTHKH U 3((HEKTHBHOCTh JICUYCHUS,
obecrieunBasi WHAMBUIYATM3UPOBAHHBIA TMOAXOJ K TmamueHty. Kpome Toro, pe3ynbTaThl
WCCIIEIOBaHUS JEMOHCTPHPYIOT, 4TO MOPGOIOTUYECKash TUATHOCTHKA SIBISETCS HEOThEMIEMOMN
YaCThIO COBPEMEHHOT'O BEJICHUSI MAIIIEHTOB ¢ XPOHUYECKUMH 3a00JICBaHUSIMU TICYCHHU.

Takum 00pa3oMm, OMNBIT TrenmaTojorudeckoro ImeHtpa Tr. IlIbIMKeHTa TOKa3bIBa€T, YTO
YPECKOXKHASI TMyHKIIMOHHAs OWOICHS TICYEHU SBISIETCS Oe30MacHbIM, HWH(POPMATUBHBIM H
KIIMHUYECKH 3HAa4MMbIM METOJOM, KOTOPBIM CjleAyeT BKJIOUaTh B CTaHAAPTHYIO MPAKTUKY
JTUATHOCTHKU XPOHWYECKUX MU y3HBIX 3a0oneBaHuii mnedeHu. JlanpHEiIme WCCaeaoBaHUA U
BHEJPCHHE COBPEMEHHBIX MOP(OIOTUYECKMX U MAJTOMHBA3WBHBIX METOJIOB IMO3BOJIAT YIYYIIUTH
paHHEE BBISIBIICHUE OCJIOKHEHUH, ONTUMHU3UPOBATH JICYEHWE U CHU3UTh PUCK MPOTPECCUPOBAHUSA
¢ubpo3a u 1Eppo3a NeYCHH.

B nmepcrekTuBe, uWHTETpanus OHOINCHUU TEUYEHH C COBPEMEHHBIMH JIa0OpPaTOPHBIMH U
WHCTPYMEHTAILHBIMA ~ METOJaMH (HampuMep, CepoJIOTHUYECKUMHU Mapképamu  ¢ubpo3a u
HEWHBA3WBHOW BU3YaJIHM3allMei) TO3BOJIUT CO3JaTh KOMIUICKCHBIM moaxoa K auarnoctuke XJI3I1,
obecrieuynBast 60Jee TOUHOE OIPEICTICHIE 3TUOJIOTUH, AKTUBHOCTH 3a00JIEBAHUS M CTETICHU TSKECTH,
YTO 0COOCHHO aKTyaJbHO JIJIsl TAIIMEHTOB C KPUIITOTCHHBIM BHYTPUIICYEHOUHBIM XOJIECTa30M.
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NPUMEHEHME PEHTTEHOJIU®PAKTOMETPA U151 AHAJIN3A
KPUCTAVIMYECKUX BEILIECTB

CMAWJI BEUBAPBIC, COBETBEKOB AJIMIIEP
KasHMY mm. C. JI. AchenmusipoBa, KazaxcraH, AnMarsr
Hayunbrii pykoBoauTes, accucteHT rpodeccopa Amvadaesa H.M.

Aunomauyusn. Cmambsi noceéswena npuMeHeHue peHmeeHoouppaxmomempa, Komopwvlii
no3eosiem onpeoeisims napamempvl KpUCMALIUYECKOU pewémKu, hasoevlil cocmas, pazmepbvl
KPUCIAIUMO8, MEeKCMypy Mmamepuand, oegh)ekmvl CmMpYKmypsvl u opyaue Xapakmepucmuxi,
Hedocmynuvie ODONbUUHCINGY OPY2UX AHATIUMUYECKUX MEMOOUK.

Kniouesvle cnosa: penmeenogckoe usnyyenue, Ou@pakyus, penmeeoouppaxmomemp,
KPUCTATUYECKUE 8eleCmBa, IeKapCmMeEeHHble CPeOCmad.

HccnenoBanue KpUCTAIIIMUECKON CTPYKTYPBI BEIIECTB UMEET KIIFOUEBOE 3HaYCHUE IS (PU3UKH
TBEPAOrO Tela, XUMUHU, MaTepuanoBefeHus, (apmaleBTUKU U Ouodusuku. Kpucramn MoxHO
paccMaTpuBaTh Kak YHOPSAJOYEHHYIO TPEXMEPHYIO PELIETKY, T/I€ aTOMbI WJIM MOHBI PACIONI0KEHbI
nepuogudeck. OT TOro, Kak pacHojOKeHbl aTOMbl B KpHUCTaUle, 3aBHUCIT IPOYHOCTb,
pacTBOPUMOCTb, OINTHYECKHE CBOICTBAa, OHOJOrMYEcKass aKTUBHOCTh W MHOTHE JApYyrue
XapaKTepUCTHKU BemiecTBa. Eciau Takoil 00beKT 00JIy4nTh PEHTTEHOBCKUMHU JIy4aMH, JUTMHA BOJHBI
KOTOPBIX COMOCTABUMA C PACCTOSIHUSMU MEKy aTOMHBIMH TUIOCKOCTSIMU, BO3HUKAET NU(pakiusg —
YIOPSA0YEHHOE pacCcesiHUE U3MyYeHHs. 3/1eCh IPUMEHSIETCSI PEHTI€HOBCKOE U3JIyUEHUE C ITTMHAMU
BouiH nipumepHo oT 0,05 1o 0,25 um (0,5-2,5 A).

Pentrenogudpaxromerp - 9TO aBTOMATHU3HpPOBaHHAs YCTAaHOBKA, PErHUCTPUPYIOLIAs
MHTEHCUBHOCTH AU(PPAarupoBaHHOTO M3JIyYEHHs B 3aBUCHMOCTH OT YIJla ¢ MOMOIIBIO 3JIEKTPOHHBIX
netektopoB. IIpubop peHTreHoaudpakTOMETp NpPUMEHSETCS A aHalu3a KPUCTaUIMYeCKUX
MaTepHaJIOB METOJIOM TU(PAKIMUA PEHTIeHOBCKHX Jyueil. OCHOBHBIE Y376l MpUOOpa BKIIOYAIOT
PEHTI€HOBCKHUII HCTOYHUK (TPYOKY), IepKaTesib 00pasiia B IEHTPe TOHUOMETpa (CHHXPOHU3UPYET
JBIDKEHHUE: JIETEKTOp MABIIKETCS BABOE ObicTpee oOpasia, 4ToObl Yroa MexIy MaJalolM U
nudparupoBaHHBIM JydoM Bcerna Obut 20. B coBpemMeHHBIX AudpakToMeTpax PerHuCcTpUpyeTcs
MHTEHCUBHOCTB PACCESIHHOTO PEHTI€HOBCKOT'O M3ITy4eHUs B (PYHKIIUH JBOWHOTO yriia 20 u JeTeKTop
(u3mepsieT yncao (HOTOHOB (CUCTUUKH) 32 33JaHHOC BPEMsl SKCIO3UIMH MPU KAXKIOM TMOJIOKCHUU
yria) nydeir. Bo BpeMs skcniepuMeHTa (pU3NUecKu U3MEHsIETCs yroi oOnydeHus: oopasia: oopasern
W/WIH  JIETEeKTOp BpALIAIOTCA, YTO MPUBOAUT K U3MEHEHHUIO yria MaJeHus U OTpaKeHHs
PEHTTeHOBCKUX nydeil. OTpakEHHBIE Ty4d MHTEPPEPUPYIOT APYT C APYrOM, U MPH BHIMOTHCHUH
OTIpeIeNIEHHBIX T€OMETPUUYECKUX YCIOBHI YCHUIIMBAIOTCSI B HEKOTOPHIX HANPaBIEHUSIX. DT YCIOBUS
OOBIYHO OMHCHIBAIOT C MOMOIIBIO 3aKOHA BP3rroB, KOTOPBIH CBA3BIBACT YTOJI OTPAKEHHS, JJIHHY
BOJIHBI PEHTI'€HOBCKOI'O U3JIy4EHUS U PACCTOSIHUE MEKIY aTOMHBIMH IJIOCKOCTAMHU. B pe3ynbraTe B
pocTpaHCcTBE POpMUPYETCS XapaKTepHas Au(paKIMOHHAS KapTHUHA, CoeprKalas nHPOPMAIHIO O
napamerpax (I KOJMYECTBEHHOTO aHAN3a) KPUCTAUTHYECKON perétku. [Ipubop 3ammchiBacT
TU(PPaKIMOHHYIO KPUBYIO — THU(PPAKTOTPaMMy — TO €CTh 3aBUCHIMOCTh HHTEHCHBHOCTH OT yriia 26.
I'eomeTtpus 6-20 u ycinoBue bparra—Bynbda. [Ipu mpoxokaeHHH pPEeHTIEHOBCKOTO Jyda 4Yepe3
KPHUCTAJIJT €T0 aTOMHBIE TUIOCKOCTH UTPAIOT POJTb TUPPAKITMOHHBIX peméTok. 3akoH bparra—Bynbsgha
(ycrmoBue mudpakIny) yCTaHABIMBAET CBSI3b MEXIY MEXKIUIOCKOCTHBIM PacCTOsHUEM d, JIMHOU
BOJIHBI A M yriaoM O, moj KOTOpeIM HaOiomaercs MakcumMyM. B camom oOmieM BHae 3aKOH
BEIpaXKaeTcsi POPMYIION:

2d sinf = ni

rie n — TNOpAAOK JU(PaKIMOHHOTO MakcuMyMa (Ieloe 4YHucio), A — AJWHA BOJHBI

PEHTI€HOBCKOTO U3TydeHus, § — Op3rroBcKuid yroi (yroj Mexay MagatoluM JIYIOM U OTpaKaromiei
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IUIOCKOCTBIO), a d —  pacCTOsHHE  MEXAY  COOTBETCTBYIOIIUMH  OTPaKaAIOUIMMU
KPHCTAJUIOTPA(QUUYECKUMH  TUIOCKOCTAMH.  KaXIplii NHK  COOTBETCTBYET OTPKEHHIO  OT
OTIpeNIeIEHHBIX KPUCTAILUIOTpagruecKux miockocteil. Mexay 20 u d nelicTByeT npeodpazoBaHue:

A 4 sin @ 21
d = 2sin@’ Q= y T d
JIi1st OLIEHKH pa3Mepa HaHOKPUCTAIUIUTOB npuMensercs popmyina Illeppepa:
KA
" Bcos®’

rae D-pasmep kpuctanmuTa, f- nonymmpuHa (B paauanax), K = 0.9.

JudpakToMeTpsl 00€CIIeYNBAIOT ABTOMATHYECKYIO PETHCTPAINIO JaHHBIX, (Da30BbBI aHANU3,
YTOYHEHHE MMapaMeTpOB SUYEHKH, OLIEHKY Pa3MEPOB KPUCTAIIIUTOB U CTENIEHU aMOP(PHOCTH, a TaKkxkKe
HaJe)KHOE TOJTBEPKIECHUE CTPYKTYpHI JCHCTBYIOIIETO BEIIECTBA U CTAOMIBLHOCTU €ro (PU3UKO-
XUMHUYECKOTO COCTOSIHUSI. MeTo/| MO3BOMSIeT pa3iuyaTh MONIUMOpPQHBIE (OPMBI JIEKAPCTBEHHBIX
BEIIECTB, KOTOPhIE MOTYT OTJIMYAThCS PACTBOPUMOCTBIO M OMOIOCTYMHOCTHIO. Hampumep, 3TOT
METO/]I UCIIOJIb3YETCSl TaKXKe MPU UCCIEAOBAHUU KPUCTAIIIUYECKUX (POpM OENKOB M HYKJIEHMHOBBIX
kucnot. Onpenenenne TpEXMEPHON CTPYKTYPhl MAKPOMOJIEKYI 00eCTieunBaeT IOHUMaHUE TOTO, KaK
MIPOMCXOJUT B3aUMOJICHCTBUE (EPMEHTOB, PEIENTOPOB U JIEKAPCTBEHHBIX COEAUHEHHH. JTa
nH(pOpMAIUS SBIISIETCS OCHOBOW PAIlMOHAIBHOTO JH3aiiHa JIEKapCTB.

CeronHss  peHTreHOIU(PAKTOMETPHl  SABIAIOTCS  CTaHZApTOM B JabopaTtopusx
MaTepHuanoBeeHus, papManeBTUku U Onodusuku. OHM 00ecreynBalOT OBICTPBIA W HAIEKHBIN
KOJMYECTBEHHBI aHANM3 KPHUCTAJUIMYECKUX BEIIECTB, CMOCOOCTBYS Pa3BUTHIO MEIMIIMHCKHX
TEXHOJIOTUH, CO3MaHHWIO HOBBIX JIEKAPCTBEHHBIX CPEICTB M Oojiee TIIyOOKOMY TOHHMMAHHIO
CTPYKTYpBI OMOJIOTUYECKUX MaKpoMoJieKyll. Takum o0pa3oM, IBOJIOLNS PEHTTEHOBCKUX YCTAaHOBOK
0T (DOTOPETHCTPUPYIOMIUX aNMApaTOB K AUPPAKTOMETPAM HIUTFOCTPUPYET OONIYIO0 TEHACHIUIO B
HayKe: MepexoJ OT TPYAOEMKUX PYYHBIX METOJOB K BBICOKOTOYHBIM aBTOMAaTHU3UPOBAHHBIM
CHUCTEMaM, COXPAHSIONUM (PU3MUECKYIO0 CYIIHOCTh METOJA, HO CYIIECTBEHHO PACIIUPSIONIUM €T0
MPAKTUYECKHE BO3MOXXHOCTH. AKTYallbHOCTh TEMBI OOYCIOBJI€Ha HEOOXOIUMOCTH TOYHOTO
KOHTPOJISI MaTepHaliOB, Pa3BHTHEM HOBBIX TEXHOJIOTHMA W YCIOXHCHHEM 3a/lad CTPYKTYPHOTO
UCCIIeIOBaHMUS.
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Abstract. Coronary artery disease (CAD) is one of the most prevalent conditions affecting
elderly patients, particularly those aged 75 and above. The study involved 18 patients with the
following characteristics: Age: All patients were over the age of 75, with a mean age of 79.2 years.
Non-Valvular Disease: None of the patients had significant valvular heart disease, which allowed the
focus of treatment on coronary lesions. High EU Scores: All patients had high EU scores, indicating
high perioperative risk. The mean EU score for this cohort was 6.3 = 1.2, which corresponds to a
high risk of surgical mortality and morbidity.

The study aimed to evaluate the feasibility, safety, and clinical outcomes of hybrid coronary
revascularization in elderly patients with complex coronary disease and high surgical risk. The
results were as follows: Successful Hybrid Revascularization: All 18 patients underwent successful
hybrid coronary revascularization. In 12 patients, both the LIMA graft and PCI were performed
simultaneously. In 6 patients, PCI was staged, occurring 1 to 3 weeks after the CABG procedure.

Technical Success: The use of the middle 3-costal LIMA graft allowed for excellent graft
patency and adequate revascularization of the LAD in all patients. PCI on the non-LAD lesions was
successfully performed with high technical success (100%).Postoperative Recovery: The average
ICU stay was 2.3 days, and the average hospital stay was 7.1 days. Most patients were discharged
within one week following surgery.Clinical Improvement: At a median follow-up of 18 months (range
12-24 months), 15 patients (83%) reported significant improvement in symptoms, including a
reduction in angina and an increase in functional capacity.Major Adverse Cardiac Events (MACE):
The 1-year MACE rate was 5.5%, with 1 patient experiencing a non-fatal MI and 1 requiring re-
intervention via PCI due to restenosis of a non-LAD lesion.Graft Patency: The patency rate of the
LIMA graft at 12 months was 100%, and PCl-treated lesions also showed favorable outcomes, with
only 1 case of restenosis (in the RCA) requiring re-intervention. Improved Functional Status: 16
patients (89%) showed marked improvement in quality of life, with better functional status and
reduced need for medications to control symptoms of heart failure or angina.Overall Survival: No
patients died during the follow-up period, and overall survival at 1 year was 100%. The results of
this observational study underscore the safety and efficacy of hybrid coronary revascularization for
high-risk elderly patients with non-valvular disease. Specifically, the use of a middle 3-costal LIMA
graft for the LAD in combination with PCI for other coronary lesions offers a tailored approach to
revascularization, which minimizes surgical risk while providing optimal revascularization for
critical coronary territories. The low perioperative complication rates, excellent graft patency, and
favorable long-term outcomes suggest that HCR is a viable option for elderly patients over 75 years
of age, even with a high EU score. The hybrid approach offers significant advantages over traditional
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CABG in this population by reducing the extent of surgery, limiting the need for multiple grafts, and
allowing for PCI of less complex lesions.

Hybrid coronary revascularization represents a promising strategy for elderly patients with
complex coronary artery disease, particularly those with high EU scores and non-valvular heart
disease. The combination of middle 3-costal LIMA grafting to the LAD and PCI for other lesions
provides a durable, safe, and effective solution that optimizes outcomes in high-risk patients. Given
the encouraging results from this observational study, HCR should be considered a valuable
treatment option in the management of elderly patients with high-risk coronary anatomy. Further
studies with larger patient populations and longer follow-up are necessary to confirm these findings
and refine the technique.

Key words: Hybrid Coronary Revascularization Valvular Disease: Georgia

Introduction

Coronary artery disease (CAD) is one of the most prevalent conditions affecting elderly
patients, particularly those aged 75 and above. These patients often present with multiple
comorbidities, including hypertension, diabetes, and advanced atherosclerosis, which complicate the
treatment decisions. In elderly individuals, particularly those with high-risk coronary anatomy and a
high European System for Cardiac Operative Risk Evaluation (EU score), managing CAD requires a
careful balance of efficacy, safety, and recovery considerations.

Among such patients, the presence of non-valvular heart disease—meaning no significant
concomitant valvular pathology—further complicates treatment decisions as it allows for the focused
treatment of coronary lesions without the added complexity of valvular intervention. In this context,
hybrid coronary revascularization (HCR) emerges as a promising strategy, combining the benefits of
coronary artery bypass grafting (CABG) and percutaneous coronary intervention (PCI) in a single
treatment plan.

This article will present findings from an observational study of 18 patients aged 75 or older,
all with high EU scores and non-valvular coronary disease, who underwent hybrid coronary
revascularization using a middle 3-costal left internal mammary artery (LIMA) graft to the left
anterior descending artery (LAD), combined with PCI for other coronary lesions.

Patient Demographics and Selection Criteria

The study involved 18 patients with the following characteristics: Age: All patients were over
the age of 75, with a mean age of 79.2 years. Non-Valvular Disease: None of the patients had
significant valvular heart disease, which allowed the focus of treatment on coronary lesions.

High EU Scores: All patients had high EU scores, indicating high perioperative risk. The mean
EU score for this cohort was 6.3 = 1.2, which corresponds to a high risk of surgical mortality and
morbidity. Severe Coronary Disease: Each patient presented with complex coronary artery disease,
including significant stenosis or occlusions in the LAD, along with other lesions in the right coronary
artery (RCA), left circumflex artery (LCx), or multiple smaller branches. Comorbidities: Common
comorbid conditions included diabetes mellitus (12 patients, 66%), hypertension (16 patients, 89%),
and prior history of myocardial infarction (Ml) (8 patients, 44%). [1]

Treatment Strategy: Hybrid Coronary Revascularization

Given the high-risk profile of these elderly patients, a hybrid coronary revascularization (HCR)
strategy was employed. The core of this approach involved the use of a middle 3-costal LIMA graft
to the LAD, which was deemed to be the most critical lesion in these patients. The use of the LIMA
graft for the LAD has been well-established as a durable and long-lasting solution, particularly in
patients with severe or proximal LAD disease.

In addition to the LIMA graft, percutaneous coronary intervention (PCI) was performed on the
remaining coronary lesions (such as those in the RCA and LCx), which were less complex and more
amenable to PCI. The PCI procedure was either performed simultaneously with CABG or staged,
depending on the clinical condition of the patient and the complexity of the lesions. [2]

Key Features of the Hybrid Approach:
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Middle 3-Costal LIMA Grafting to the LAD: The LIMA graft was harvested from the middle
3-costal space, which provided a suitable length and optimal angle for grafting the LAD, even in
patients with challenging anatomy.

PCI for Other Coronary Lesions: Non-LAD lesions in the RCA, LCx, or other branches were
treated with PCI, allowing for less invasive revascularization.

Simultaneous or Staged Procedure: Depending on the patient's clinical status, PCI and CABG
were either performed simultaneously or in a staged fashion, with PCI typically following CABG by
1-3 weeks if not done concurrently.

Results and Clinical Outcomes

The study aimed to evaluate the feasibility, safety, and clinical outcomes of hybrid coronary
revascularization in elderly patients with complex coronary disease and high surgical risk. The results
were as follows:

1. Procedure Feasibility:

Successful Hybrid Revascularization: All 18 patients underwent successful hybrid coronary
revascularization. In 12 patients, both the LIMA graft and PCI were performed simultaneously. In 6
patients, PCI was staged, occurring 1 to 3 weeks after the CABG procedure.

Technical Success: The use of the middle 3-costal LIMA graft allowed for excellent graft
patency and adequate revascularization of the LAD in all patients. PCI on the non-LAD lesions was
successfully performed with high technical success (100%).

2. Perioperative Outcomes:

Mortality: There were no deaths in the perioperative period (30 days post-procedure).

Complications: The complication rate was low, with 2 patients (11%) experiencing transient
renal dysfunction, which resolved with supportive care. There were no major strokes or re-
interventions required in the perioperative period.

Postoperative Recovery: The average ICU stay was 2.3 days, and the average hospital stay was
7.1 days. Most patients were discharged within one week following surgery. (5

3. Long-Term Follow-Up:

Clinical Improvement: At a median follow-up of 18 months (range 12-24 months), 15 patients
(83%) reported significant improvement in symptoms, including a reduction in angina and an increase
in functional capacity.

Major Adverse Cardiac Events (MACE): The 1-year MACE rate was 5.5%, with 1 patient
experiencing a non-fatal Ml and 1 requiring re-intervention via PCI due to restenosis of a non-LAD
lesion.

Graft Patency: The patency rate of the LIMA graft at 12 months was 100%, and PCl-treated
lesions also showed favorable outcomes, with only 1 case of restenosis (in the RCA) requiring re-
intervention. [3]

4. Quality of Life:

Improved Functional Status: 16 patients (89%) showed marked improvement in quality of life,
with better functional status and reduced need for medications to control symptoms of heart failure
or angina.

Overall Survival: No patients died during the follow-up period, and overall survival at 1 year
was 100%.

Discussion

The results of this observational study underscore the safety and efficacy of hybrid coronary
revascularization for high-risk elderly patients with non-valvular disease. Specifically, the use of a
middle 3-costal LIMA graft for the LAD in combination with PCI for other coronary lesions offers a
tailored approach to revascularization, which minimizes surgical risk while providing optimal
revascularization for critical coronary territories. [4]

The low perioperative complication rates, excellent graft patency, and favorable long-term
outcomes suggest that HCR is a viable option for elderly patients over 75 years of age, even with a
high EU score. The hybrid approach offers significant advantages over traditional CABG in this
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population by reducing the extent of surgery, limiting the need for multiple grafts, and allowing for
PCI of less complex lesions.

Additionally, the use of staged procedures when necessary, and the flexibility in
revascularization strategy (simultaneous vs. staged PCI), further enhances the feasibility and
adaptability of the hybrid approach, allowing for individualized treatment plans.[6]

Conclusion

Hybrid coronary revascularization represents a promising strategy for elderly patients with
complex coronary artery disease, particularly those with high EU scores and non-valvular heart
disease. The combination of middle 3-costal LIMA grafting to the LAD and PCI for other lesions
provides a durable, safe, and effective solution that optimizes outcomes in high-risk patients. Given
the encouraging results from this observational study, HCR should be considered a valuable treatment
option in the management of elderly patients with high-risk coronary anatomy. Further studies with
larger patient populations and longer follow-up are necessary to confirm these findings and refine the
technique.
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Abstract. Hybrid coronary revascularization (HCR) combines surgical left internal mammary
artery—to—left anterior descending artery (LIMA-LAD) bypass with percutaneous coronary
intervention (PCI) of non-LAD lesions, aiming to integrate the durability of surgical
revascularization with the minimally invasive benefits of PCI.

This review summarizes current evidence on the rationale, technical aspects, patient selection,
and clinical outcomes of HCR in patients with multivessel coronary artery disease.
Available studies suggest that HCR is associated with reduced perioperative morbidity, shorter
hospital stay, and faster recovery compared with conventional coronary artery bypass grafting. Early
and mid-term survival and rates of major adverse cardiovascular events appear comparable in
carefully selected patients.

HCR represents a viable revascularization option for selected patients with multivessel
coronary artery disease. Further randomized studies are required to better define its long-term
outcomes and role in clinical practice.

Introduction

Coronary artery disease (CAD) remains one of the leading causes of morbidity and mortality
worldwide. For patients with multivessel CAD, the primary revascularization strategies include
coronary artery bypass grafting (CABG) and percutaneous coronary intervention (PCI). CABG has
consistently demonstrated superior long-term outcomes in selected patient populations, particularly
due to the durability of arterial grafts, but it is associated with increased surgical trauma, longer
hospitalization, and higher perioperative risk. PCI, while minimally invasive and associated with
faster recovery, may be limited by higher rates of repeat revascularization in complex multivessel
disease. In this context, hybrid coronary revascularization (Hybrid Coronary Revascularization,
HCR) has emerged as an alternative strategy that combines the advantages of both surgical and
percutaneous approaches. [1].

Concept and Rationale of Hybrid Coronary Revascularization
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Hybrid coronary revascularization is defined as a planned combination of surgical
revascularization of the left anterior descending artery (LAD) using the left internal mammary artery
(LIMA), together with PCI of one or more non-LAD coronary lesions. The rationale for HCR is based
on the well-established long-term patency and survival benefit associated with the LIMA-LAD graft,
which is considered the gold standard of surgical revascularization, while treating remaining lesions
with PCI avoids the need for extensive surgical grafting. By integrating these complementary
strategies, HCR aims to achieve complete revascularization while minimizing invasiveness and
perioperative morbidity.

Surgical and Interventional Techniques

The surgical component of HCR is most commonly performed using minimally invasive
techniques, such as minimally invasive direct coronary artery bypass (MIDCAB) or robot-assisted
coronary artery bypass surgery. These approaches allow LIMA harvesting and LAD anastomosis
without full median sternotomy or cardiopulmonary bypass. The interventional component typically
involves PCI with contemporary drug-eluting stents (DES), which have significantly reduced rates of
restenosis and target vessel revascularization.

HCR can be performed as a single-stage procedure in a hybrid operating room or as a staged
approach, with surgery and PCI performed on separate occasions. Each strategy has potential
advantages and limitations. Single-stage HCR allows immediate complete revascularization but
requires advanced infrastructure and coordination, while staged procedures offer greater flexibility in
antiplatelet management and patient selection. [2]

Patient Selection and Indications

Appropriate patient selection is critical for the success of HCR. Ideal candidates include patients
with multivessel CAD who have a significant LAD lesion suitable for surgical grafting and additional
non-LAD lesions amenable to PCI. HCR may be particularly beneficial in patients at increased risk
for conventional CABG, such as elderly individuals, patients with diabetes mellitus, chronic kidney
disease, or significant pulmonary comorbidities.

Anatomical considerations, including coronary lesion complexity and SYNTAX score, play an
important role in determining suitability for HCR. Patients with highly complex or diffuse coronary
disease may still derive greater benefit from conventional CABG. Multidisciplinary evaluation by a
Heart Team, consisting of interventional cardiologists, cardiac surgeons, and other specialists, is
essential to ensure optimal individualized treatment decisions. [3]

Clinical Outcomes and Safety

Available evidence from observational studies, registries, and meta-analyses suggests that HCR
is associated with favorable early clinical outcomes. Compared with conventional CABG, HCR has
been shown to reduce perioperative blood loss, transfusion requirements, duration of intensive care
unit stay, and overall hospital length of stay. Some studies also report lower rates of postoperative
atrial fibrillation and wound complications due to the avoidance of full sternotomy. [4]

In terms of long-term outcomes, selected patient populations undergoing HCR demonstrate
comparable survival and rates of major adverse cardiovascular events (MACE) to those undergoing
traditional CABG. The durability of the LIMA-LAD graft remains a key contributor to these
outcomes. However, the majority of available data are derived from non-randomized studies, and
long-term comparative evidence remains limited.

Comparison with Conventional Revascularization Strategies

Conventional CABG remains the preferred revascularization strategy for patients with complex
multivessel disease, high SYNTAX scores, and diffuse coronary involvement, where complete
arterial or venous grafting provides durable long-term benefit. PCI alone is generally favored in
patients with less complex anatomy and lower procedural risk.

HCR occupies an intermediate position between these strategies and represents a tailored,
patient-centered approach to revascularization. By selectively applying the most effective modality
to each coronary territory, HCR exemplifies the principles of personalized cardiovascular care.
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Nevertheless, its widespread adoption has been limited by technical complexity, resource
requirements, and variability in institutional experience.

Guidelines and Future Perspectives

Current ESC/EACTS guidelines on myocardial revascularization recognize HCR as a potential
alternative strategy in carefully selected patients, emphasizing the importance of Heart Team
decision-making. However, due to the limited number of randomized controlled trials, the level of
recommendation remains modest.

Future research should focus on large-scale randomized studies comparing HCR with
conventional CABG and PCI, with particular attention to long-term survival, quality of life, cost-
effectiveness, and patient-reported outcomes. Advances in minimally invasive surgical techniques,
stent technology, and hybrid operating room infrastructure are likely to further expand the role of
HCR in contemporary practice. [4]

Conclusion

Hybrid coronary revascularization represents a modern, multidisciplinary approach to the
treatment of multivessel coronary artery disease, combining the proven durability of surgical LIMA—
LAD grafting with the minimally invasive advantages of PCI. When applied to appropriately selected
patients within an experienced Heart Team framework, HCR can provide safe and effective
revascularization with reduced perioperative morbidity and comparable long-term outcomes to
traditional strategies. Continued clinical investigation is required to better define its role in future
revascularization guidelines.

REFERENCES

=

Bonatti J, et al. Hybrid coronary revascularization: A review. Eur J Cardiothorac Surg.

2. Harskamp RE, et al. Clinical outcomes after hybrid coronary revascularization versus coronary
artery bypass surgery. J Am Coll Cardiol.

3. Halkos ME, et al. Hybrid coronary revascularization for the treatment of multivessel coronary
artery disease. Ann Thorac Surg.

4. 2018/2021 ESC/EACTS Guidelines on Myocardial Revascularization.

0 “MexayHapoHbIH Hay4HO-UccaefoBaTebcKUH LeHTp “Endless Light in Science”


https://pmc.ncbi.nlm.nih.gov/articles/PMC4339110/#R9

Impact Factor: SJIF 2023 - 5.95 MEJULUHCKUE HAYKU
2024 - 5.99 MEDICAL SCIENCES

https://doi.org/10.5281/zenodo0.18210828
09K: 616.24-002-07

CO3bIVIMAJIBI OBCTPYKTHUBTI OKIIE AYPYbBI BAP HAYKACTAP/IbIH OMIP
CAITACBIH APTTBIPY KOJIJAPBI

AFMAHOBA AVMHYP CEPIKOXAKBI3HI, KYJIZKAHOBA KAHCYJY
EPKIHBEKKbBI3bI, ObYBOIKIP BEUBIT MAPATKBI3bI
«Onrycrik Kazakcran Menunumaa Akanemusicb» AK jKaHBIHAAFbI MEIAIIMHA KOJIICK]
[IemrenT, KazakcTan

HYPJAHKbBI3bI CAMAJI
M.F.M.,
«OKaMOBbLT )KOFapbl METUITUHAIIBIK KOJLIEIKI»
Tapa3s, Kazakcran

Takbipvinmuiy o3exminizi: Cosviimanvt oocmpykmusmi oxkne aypyol (COOA) anemoik sncane
yammolx OeHeelde Ko2amoblK OeHCAYIblK CaKmay Jcylecine atumapivlKmai jdcykmeme mycipemin
aypynapoviy  0ipi  6oavin  maowviiadvl. JJ{CY¥ Oepexmepine caiikec, COOA  enim-dcimim
KYPOLIBIMbIHOA JicemeKui OpblHOapObly OIpiH anadvl JHCoHe IHCYMbICKA Kabiremmi ddcacmagvl
aoamoap apacvinoa myeedekmikke dcui akenedi. Kazaxcmanoa memexi wie2yoiy KeH mapaiybl,
OHOIpICMIK  3UAHOBLLILIKMAD, AYyd CANACLIHLIY MOMeHOeYi JicoHe aypyObl epme aHbIKmay
kepcemkiwmepiniy sxcemkinixcizoici COOA scuinieiniy mypaxmel ecyine ceben 6011n maowiiyod.

Aypyosiy yoemeni cunamoi, MulHbIC HCEMICNEYUIINICIHIY KYUEIOl, JICUl ACKbIHYIAD JHCIHE
Kaumaianamoli 20CHUMATUSAYUANAD HAYKACMApObly QU3UKANLIK OelceHOLNiciH  momeHOemin,
NCUXOINEYMEMMIK HCA20abiHa mepic acep emeoi, HIMUMCeCiHOe OMIp CaNnAcbIHbIY aumMapibiKmai
Hawapnayvina oxenedi. COHObIKMAH KIUHUKANLIK eMHeH 00/1eK, OMIp CanacvlH apmmulpy2a
bazblmman2an Kencauaivl macindepoiy (oKne peadbunumayusicol, Meuipeepiik MOHUMopuHe, 63iH-63i
Kymyoi yupemy, UHANAYUANbIK MEPANUiHbIY OYPbiC OPLIHOALYbIH OaKwvliay, memeKioen oOac
mapmyowsl Koaoay) muimoiniein apmmoeipy Oyeinei manoa eme manwizovl. Ocviean Oaiianbicmol
COOA bap maykacmapOwvly OMIp CANACHIH JHCAH-IHCAKMBL 0ARANAY HCIHE OHbl AHCAKCAPMY
cmpame2uanapvin 3ipaey — YIMmmoulK KOAMObIK OeHCAYIblK cakmay, 6acmankbvl MeouyuHanibix-
CaHUMapvblK KOMEK JiCoHe MeUipeepiik maNCcipubeHiy O0amyvl YuliH 63eKmi 2blIblMU JHCIHE
NPAKMUKAI6IK MiHOem 606l Omulp.

Kinmmi ce3oep: Cozvlimanvt o6cmpyKmusmi 6Kne aypybvl, OMip canacwl, metipeepiik Kymim,
CAT wxanacol, uHeaniayusiblk mepanusi, Qu3uKaivlk OeiceHOiliK, CUMNMOMOApObl OAKbLLIAY.

Cospimansl 06cTpyKTUBTI ok1ie aypysl (COOA) — ThIHBIC KOIAAPBIHBIH CO3BIIMAIBI KAOBIHYBI
HOTWIKECIHJIe Taiina 0oJaThiH, eMip OOWBI yIeMell aFbIMMEH CUTATTaNaThiH aypy. JyHuexy3imtik
JICHCAYJBIK CaKTay YUBIMBIHBIH MoniMerTepi OoiibiHima, COOA emiM-kiTiM ceOenTepiHiy imiHae
JKETEKIIl YIITIKKE €Him, jkahaHIbIK JeHreie SKOHOMHKAIBIK JKOHE OJIEYMETTIK UIBIFBIHIAD
TYIBIPAThIH HETi3Ti aypynapAslH Oipi OoNbIl OTHIp. AypyIbIH Kacaphlll Kejle KaTKaHbl, dcipece
TEMEKI IIETeTiH, aya JJACTaHYhI )KOFapbl ailMaKTap/1a >kKui TIPKEJIETIHI MacesIere KOChIMIIIA ©3€KTUTIK
oepeni.

KazakcTanma COHFBI XKbUIIAPhl OHIIPICTIK KAaYINTi (aKTOPIApIbIH, TYPMBICTBIK TYTiHHIH, aya
CarachbIHbIH TOMEHJICYiHIH ’KOHE TEeMEKi TYTBhIHY JIeHreuiHiH xorapsl 60omysl COOA TapamyblHBIH
apTyblHa ocep eTin oTeIp. Kenreren HaykacTap MeIUIIMHANIBIK KbI3METKE Kl )KYT1HETIHIIKTEH, aypy
y3aK yakbIT OOibl aHBIKTaJIMal, THIHBIC ally KaOlJIeTiHIH alTapibIKTail ToMeHeyiHe okeneni. by
JKaFaiapAblH  OapyibIFbl  MANMCHTTIH — (PU3MKaNBIK ~ OCJNCEHIUNIH  MIeKTeN, KYHIEIIKTI
TYPMBICBIHJIAFBI KapanaibIM OpEKETTEP Il OPBIHAAYIbI KUBIHIATa/Ibl, HOTHKECIH/Ie OMip CartachbIHbIH
aliTapibikTaii HamapiaybiHa ceben Oonmaabl. COOA-HBIH TeK KIMHHUKANBIK €MiH JKYPrizy
KETKIUTIKCI3: HAYKaCTBIH ©MIp CalachlH CaKTay >KOHE jKaKcapTy Kasipri Meuiprepiiik ToxipuOeHiH
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0acThl OAFBITTAPBIHBIH OipiHE alfHAIBIN OTHIP. OUTKEHI THIMII WHTATSIISUIBIK TePANUsSHBI YHpETY,
OKIle peabUINTALUACHIH YHBIMIACTBIPY, TE€MEKiZIeH 0ac TapTyFa KojJlay KepceTy, THIHbIC ally
KATTBIFYJIapbIH TYCIHAIPY ’KOHE ©31H-631 KYTYAl AaMbITy CHUSIKTBI apajacyjap HalUeHTTIH Kajlbl
KardaiipiHa Tikened ocep eredi. OcbiFaH OaimaHBICTBI Oy >KYMBICTBIH MakcaTbl: Co3bLIMalibl
OOCTPYKTHBTI OKIle aypybl 0ap HayKacTapAblH ©Mip camachlH j>KaKCapTyFa ocep €TCTiH Heri3ri
(dakTopnapabl aHBIKTAll, OHBl APTTHIPYFa KOMEKTECETIH THIMAI TICIIaep MEeH MeWiprepiik KyTiMm
mapayiapei yebiHy. by makcarteiy opeiHaanysl COOA 6ap HaykKacTapra KOPCETUIETIH KOMEKTIH
carachlH apTTHIPHIN KaHa KOWMal, oapJblH KYHIENIKTI eMipre OediMaenyiH >KEeHUIIETyre >KoHe
aypyablH yaeyiH Oasymaryra MyMKiHAIK Oepemi. COHIOBIKTAH arTalFaH TaKbIPBIT Kazipri
MeAMLMHAIBIK-MEHiprepiik ToKipuoe YIiH eTe 63eKTi O0IbII TaObLIA b

3eprTey MaTepuaniapbl

3eprrey Martepuansl 2025 SKbUIABIH KbIpKYHEK—Kapalla ainapblHIa ITyJIbMOHOJOTHSIIBIK
amOynaropusara kapanran 10 COOA HayKachIHbIH KIMHUKAJIbIK, (QYHKIMOHAIABIK JKOHE eMIp
camacblH Oaranay JepekrepiHeH Typabl. bapiabik maumentrep COOA xpurepuiinepine coiikec
JMarHO3bl pacTalFaH, TYPAaKThl Ke3eHAE OOJIIbl KoHE 3epTTeyre epikTi TYpAe KaTbiCyFa KemiciM
6epai. XKanmsl oy Kyprizresue:

Kecme -1
Ne Kacsr JKBIHBICHI Aypy y3aKTbIFbl Temexki mery COBA
YaKBITHI CaTBICHI
1 52 Ep 6 KbLT 25 mayka/sKput 1|
2 67 olien 10 xb11 Temexi mrexneii i
3 45 Ep 3 Kbl 18 mauka/xKbL1 I
4 71 Ep 14 >xpu1 40 nmauka/Kbu1 Il
S 59 olien 7 KBLT 5 mavKa/ Kbl I
6 62 Ep 9 KbUI 30 mayka/>Kbl1 1|
7 48 olien 4 KbI1 Temexi mrexnei i |
8 72 Ep 15 b1 45 nmauka/Kbu1 v
9 55 Ep 8 KbLT 22 mavka/sKbuT 1
10 64 oien 11 b1 3 mayka//Kbul Il

Owmip canacein 6aranay (CAT mkasacel)

3eprrey Oapoiceinga COOA Gap 10 maykacTeiH emip camachiH Oaramay ymin CAT (COPD
Assessment Test) mkamacel KongaHbulAbl. byl Imkama HaykacTapIblH COHFBI €Ki amnTajJarbl
CHUMITTOMIAPHI, THIHBIC alTy KUBIHABIKTAPbI, ((U3UKAIIBIK OCTICEH UK ICHIei1 )KOHE TICUX0IMOITUSITBIK
KaFrdalbIH caHIBIK TypAe Oaranayra MyYMKiHAIK Oeperi. Op cypakka 0—5 6amn Koibuiabl, Kbl
6amn 040 apaneirbinga ecenteneni. Korapsl 0amul HayKacThIH ©MIp CalachlHbIH HalllapiiaraHbIH

KepceTe/i.
Kecme - 2
Ne CAT 6aniabl KopbIThIHABI
1 14 6amn Oprama Oy3butFaH
2 22 0amn AWTapipIKTail TOMEHIeTeH
3 8 Oamt XKenin 6y3buIBHIC
4 27 Gamn Korapsl gopexene Oy3bUFaH
) 15 6ann Oprama
6 19 6ann Opraa—aysip
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7 7 6ann Kenin
8 32 Gamn OTe ToMeH eMip camachl
9 17 6ann Oprama
10 23 6ann AypIp Oy3bLIBIC

3epTTey HOTHKEIepi KOPCETKEH ICH:

e 4 HayKacTa oprama JaeHreiaeri Oy3puibic (11-20 6amr),

» 3 HayKkacTa aybIp Oy3buibic (21-30 Oamn),

« 3 HayKacTa eTe ayblp cumnromaap (31—-40 Gamr) Tipkenmi.

byn notwxkenep COOA OGap HayKacTapAblH KOIIIUITIHAE ©Mip camachlHBIH TOMEHJEYl
OaiikanmateiHbiH ~ gonengeni. ConsiMen katap, CAT mkamacelH KOJMAaHy HayKacTapiblH
WHTAISLIUSAIBIK TEPANUSHBI TYPBIC OPBIHAAY NaFAbUIaphl MEH KYHACNIKTI OEJCeHAUTK JeHreliH
Oaranayra MYMKIHAIK Oepai. Mpeicansl, xorapel CAT Oamibsl Oap HaykacTapia (U3HKaJbIK
OCNICeHAUTIK IMIEKTeYINi JXOHE HWHTaJSAIUUIBIK TEpanusHbl OpBbIHIAY KATENIKTepi KU1 KE3/IEeCKEH.
Ocpinaitia, CAT mikanacel 3epTTeyie HayKacTapblH ©MIp camachlH CaHIBIK TYpAe Oaranayra,
KIIMHUKAJIBIK JKaFJaiibiH OakpUIayFa jKoHE MeEHiprepilik apanacylapAblH THIMIUIITIH aHBIKTayFa
KOMEKTECTI. byJ1 ImkanaHbl KOJIJIaHy HOTHXKECIHIE MeHiprepiepre HayKacTapra jkeke OeimuenreH
KYTIM JKOCTIapiiapblH >Kacay MYMKIHIIT1 TYyIbl, COHBIH IIIiHAE THIHBIC XATTHIFyJapblH YHpeETY,
TepanusHbl IYPhIC KOJIaHyFa 0aKblIay jKacay >KOHE KYHIETIKTI OSJICeHAUIIKTI apTThIpy OONBIHIIA
YCBIHBICTap Oepy.

NHraasiuusjibiK TepanusiHbl IYPbIC KOJIIAHY HOTHKECH

3eprrey OapwichiHma 10 HayKacThlH WHTANSLUSIBIK TEpaNusiHbl OPBIHAAY TEXHHUKACHI
Meliprepiik  0akpUiay apKbpUIbl OaranmaHabl. MHTamaTopasl  OyphIC  KOJNJAaHY HAayKaCTBIH
CUMITOMJIaPbIH OaKbLIay/Ia JKOHE OMIp carachlH KaKcapTyaa MaHbBI3IbI POJT aTKapabl.

Hotunxe GoiipiHma:

e Uuransropast aypeic Konaanranaap: 3 Haykac (30%)

¢ Kareniknen konganrangap: 7 Haykac (70%)

o llHransmus anfaslHOa THIHBICTHI TOJNIBIK HIBIFapMay — 6 Haykacta Oaiikannbel. byn katemik
JOPUTIK MIpenapaTThIH OKIEre KEeTKUTIKTI MeJIIepie eHylHe KelepTi KeaTipel.

o KypBUIFBIHBI JYPBIC Kakmay — 4 HayKacTa TipKenai. by skarmail 1a AopiHiH aya apKbUIbI
IypeIC OemNiHyiHEe ocep eTel KoHE Tepanus THIMILTITIH TOMEHIeTe/I].

o MHransmusagan KeWiH THIHBICTHI YCTAl TypMay — 5 HaykacTa OailKanabl. by KaTemik qopiHig
OKIIe/Ie TYPhIC KalTybIHa KeIEpri jKacar, CUMIITOMIapabl OaKblIay canachlH TOMEHIECTEII.

Karenikrepain xwuimiri kepcerkenaeii, COOA 6ap HaykacTapAbH 0acbiM 06T HHTaIsSTOPIbI
IYPBIC KOJIaHOalIbl. By onmapaplH CHMIITOMIAPBIH TONBIK OaKblIayFa MYMKIHAIK OepMeiii koHe
aypyablH epIiryiHe okelyl MyMKiH. OcbIFaH OaiJIaHbICTBI MEHIPrepITiK apajacyiiap, aTan anTKaH/a:

o MHTrasmaropasl AyphIC KOJIIaHy TEXHUKACBIH YHPETY,

e [larmeHTTI KaiiTa TEKCEPY KOHE MPAKTHKA JKacay,

e KaTe Wi KailTamaHATBIH AJIEMEHTTEPre €peKile Ha3ap ayaapy ©oTe MaHBI3JIbl OOJbIT
TaObuTaibl. MyHIal mapanap HayKacTapIblH ©31He-631 KYTIM jkacay KaOlIeTiH apTThIpyFa KoHE
WHTAIISIASIIBIK Tepanus THIMIUTITIH MAaKCUMAJIIBI ICHI€iTe )KeTKi3yre KOMEKTece/Il.

3eprTey HOTHAKECI:

3eprrey Oapeicbina COOA 6ap 10 HayKacThIH KIMHUKAJBIK KOHE OMIp CarachblHa KaThICTHI
MaHBI3JIBl MATIMETTED KUHAIABL. HaykacTapaplH KeO1HIE THIHBIC KETKUTIKCI3AIT1 SPTYPIIl Jopeke e
OaifKanbl, OYJI ONapIblH KYHICTIKTI TYPMBICTBIK XOHE (PU3UKAIBIK OCJICCHAUIITH alTapiibIKTai
mekreni. CAT mkanmackl OOHBIHIIA HAayKAaCTapAbIH ©OMIp CallachlHBIH TOMEHCYl aHBIKTaIAbL: 4
HayKacTa opTallia JeHreiiie, 3 HaykacTa ayslp, al 3 HayKacTta oTe ayblp aeHreiae 0omnabl. COHbIMEH
Katap, Meuiprepiik Oaxpliay WHTAISIUSIIBIK TEpamnus TEXHUKACBIHBIH JIYPHIC OpPBIHAAIMAYbIH
KepceTTi: HayKacTapabiH 70%-bI HHTaIITOPABI AYPHIC KOJIaHOaFaH, €H Wi Ke3AeCeTiH KaTeliKTep
— TBHIHBICTBI TOJBIK IIbIFApMay, KYPBUIFBIHBI IYPHIC KaKMay >KOHE MHTaIsusgaH KeiliH THIHBICTHI
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ycran TypMmay. DusuKanmblk OENCEHAUTIKTIH TOMEHACYl [ JKdi TipKendi, OyJ TBIHBIC aiy
KUBIHJBIKTaphl MEH IIapIIAFbIIThIKKa OainaHbIcTbl Oonabl. AunbiHFaH aepektep COOA 6ap
HayKacTapjia TeK KIMHUKAJIBIK CUMIITOMJIap/IbIH €MEC, OMIp callachlHa, Tepanus THIMILIITIHE jKOHE
¢bu3uKaIbIK OeJICeHIITIKKE ocep eTeTIH KeleH i mpobiaemanap/blH 06ap exkeHiH kepcerTi. OcblFaH
OailJIaHBICTBI MEHWIPTEepIIiK apajacyinap MaHbI3ABI OOJBIT TaOBUIAIbI: HayKACTapFa WHTATSIIHSIIBIK
TepaIusHbl JYPBIC KOJIJAHY bl YHPETY, THIHBIC KATTHIFyJIapblH KOpceTy, (PU3NKaIbIK OelICeHATIKTI
apTTHIPY JKOHE CUMIITOMAAPABI OaKblIay apKBUIBI OMIp CallachlH KaKcapTy KakeT. KopbIThIHABI

3eptrey Oapbichina COOA Gap 10 HayKacThlH KIMHUKAJBIK JKaFlaibl, OMIp camachl KoHE
©31H-031 KYTy [Harabuiapbl JKaH-KaKTbl OarasaHibl. AJIBIHFaH JEpPEKTep KOPCETKEHEH,
HayKacTap/bIH 0achIM O6JIriHAe THIHBIC XKETKUTIKCI3AIr opTYpIIl Aopeskeie Oaiikanbim, OyJ1 oapabiH
KYHJEJIKTI TYPMBICTBIK *oHe (Qu3ukanblk Oencennumirid mekreai. CAT mkamacel apKbulbl eMip
carachlH Oarajay HOTH)KeJIepl CUMITOMIAp IbIH aybIPIIbIFbl MEH OMip callaChbIHbIH TOMEHICYIH HAKThI
KOpCETTI: KehOip HayKacTapia CUMNOTOMIAp JKEHUI, al 0ackiM OeiriHae opraiia HeMece aybip
neHreiine 0onabl.

WHransuusanslk TepanmusiHbl OpPbIHAAY TEXHHMKAchlHA KYPri3uireH MeHiprepiik Oakbuiay
HOTIXKeNepl HaykacTapAblH 70%-bl MHransaToOpAbl IYPBIC KOJAAHOAWTBIHBIH, ajl kMl Ke3JIECEeTiH
KaTeJIKTepre THIHBICTHI TOJBIK LIbIFApMay, KYPBUIFBIHBI AYPHIC KAKMNAY ’KOHE MHTAJALMSIAH KeHiH
TBIHBICTBl YCTaMay J>KaTaTbIHbIH KepceTTi. byn KaremikTep Tepamust TUIMAUINIH TOMEHJETII,
CUMITTOMIAP/IBIH opIyiHe biKnai erei. COHbIMEH KaTap, (PU3nKaIbIK OSJICCHAUTIKTIH TOMEHIEYI Jie
aHBIKTAJIIbI, OYJ1 HAyKaCTap IbIH KaJIIbl JKaFIaiiblH HAIIAPJIATHII, aypyIbIH OPIIYiH KbUTIaM/1aTa lbl.

Kanmel, 3eprrey COOA Oap HaykacTapia KIMHUKAQIBIK CHMOTOMIAp MEH ©Mip CalachIHBIH
Oip-OipiMeH TBIFBI3 OalIaHBICTBI E€KEHIH KepceTTi. AJIBIHFaH MOJIMETTep MeHiprepiik
apajacyiaapblH MaHbI3AbUIBIFBIH AQJIENIACHIl. ATan alTKaHAa, HayKacTapFa MHTAISATOPIbl TYPbIC
KOJIJaHy/Abl YHpPETy, TBIHBIC IKATTBIFYJApbIH KYpPridy, (u3uKamblK OJICeHIUTIKTI apTThIPY,
CUMITTOMIAPAbl OaKbUIay KoHE OMip camachblH Oarajay apKbUIbl €MJey TMpOIECiH THIMII
YUBIMAACTBIPY KaXeT.

3eprreyne kepcerinrenneir, COOA Oap HaykacTtapra KEIICH], JKeKe OeHIMIenreH KyTiMm
KOCHAphIH KYPY MaHBI3AbI OoJbin TaObutazsl. MyHAail jkocmap HAyKAaCThIH CHMIITOMIApbIH
KEHUIIeTYyre, aypyAblH epulyiH OasynaTyFa, MHIaJSLUUSUIBIK TE€PaNusHbl THUIMII KOJNJAHYFa JKOHE
KYHJICJTIKTI eMip canachliH jkakcapTryra MyMKiHaik 6epexni. Conbimen katap, CAT mkanaceiH jkoHE
Meliprepiik OakplIaybl MaiaanaHy KIMHUKAIBIK TOKIpUOeae HayKacTap/blH JKaFdalbIH KyHel
TypAe OakpLIam, KyTiM camachlH apTThIPYFa KOMEKTECE/Ii.

Kopeita aititkanga, COOA 0Oap Haykactapra OarbITTaliFaH MEHIpPrepiik apanacyiap emip
camachblH apTThIpyAa MICIIYIIi peil aTKapajbl >KOHE HAayKacCTapAbIH ©31H-031 KYTy daFIbLUIapblH
KaJIBINITACTRIPY 1A HET13r1 Kypas OOJbIN TaObLIa IbI.
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CAYAJIHAMA

CoHFBI €Kl arTaa )KOoTel JEHreil KaHaaii 00aer?

CoHnrbl €Ki anTaia KaKbIpbIK MOJIIEP] KaHaai 601617

CoHFBI €Ki anTa/ia KeyIe KybIChl KbICBUTYBI Ce3UIIi Me?

CoHFbl €Ki anTa/ia THIHBIC ally KMbIHAAIbI Ma?

Yii mapyanapblIH jkacay Ke3iHe KUbIHIBIK 0016l Ma?

ChIpTKa IbIFy HeMece (PU3UKANIBIK OSNCEHIUTIK Ke31HAe KUBIHABIK 00MIbI Ma?
COHFBI €K1 anTajia YUKbI carmachl KaHaraTTaHAPJIBIK 00JIIbI Ma?

Cownrbl €Ki anTajia e3iHi3/l MIapiiaraH ce3aidi3 o6e?

NN E
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TEMEKI IIET'Y AIH 3UAHbI )KOoHE OHbI TACTAYT'A MOTUBALUSA 9ICI

AKBOJIAT YJICAPA HOBUKbI3bI
«OnrycTik Kazakcran Menuimna Akanemusicb» AK KaHBIHIAFBI MEIUIIMHA KOJIISHKIHIH
CTYJICHTI

Foumeivu sxerexmn — KYJIXKAHOBA K.E.
[IIemkenT, KazakcTan

Annomawun. Kaszipei mayoa memexi weey adamzammoly ey O3eKmi dNeyMemmiK HCIHe
MeOUYUHANBIK NPOoDieManapbiibly Oipi 601bin omuip. [yHuedcy3inik 0eHcaynvlk cCaKkmay YublLMblHbIY
(1Y) 2024 scvinevt Oepekmepine catikec, memeKi uweayoeH HCoblll CatiblH ulamamer 8§ MULIUOH adam
Katimulc 601a0vl, o1apoviy 1,3 MULIUOHHAH acmambl — NACCUBMI wezyulinep, A2Hu memeKi myminit
03 epKinciz ocymamuiHoap. Temeki 6HIMOepIHIH KYpaMblHOAbl HUKOMUH a23a0d MmayenoiniKk
Kanblnmacmulpuln, Y3aK Mep3imoi nepcnekmusacd JHeypek-KaHn mamvip, mulHbIC Ay HCIHE HCYUKe
Jcyiiecine aumapavikmai 3usik Keamipeoi.

Temexi mapmyoviy Key mapanyvl, OHbIH AOAM OEHCAYNbIZLIHA MU2IZeMiH 3aNdNbl IHCIHE
KO2aMOblK OeHCAYIbIKKA acepi 0¥ MaceleHi dcan-dcakmol 3epmme)oi Kaxcem emedi. Ocvl2aH
Oatinanvlcmel memexi uie2yOiy 3USAHbIH RbLILIMU MYPRbIOAH MALOAy JICIHEe OHbl Mmacmaya
bagvimmangarn MuimMoi MOMUBAYUANLIK 20icmepoi AHbLIKMAY — KOAMObBIK OeHCAYIblK CAKMA)OblH
Maybi30bl baelmmapvisly OIpi 60a6IN MAOBLIAOYL.

Kinmmi ce30ep: memexi wie2y, HUKOMUH MAYenNoinici, MeMeKiHiy 3UAHbl, MOMUBAYUSILIK
cyxboammacy,; memeKini macmay, K02amoblK OeHCAaAYIbK.

TaxkbIpbINThIH 03eKTidiri: Kazakcran PeciyObnukacbiHia TeMeKi METyiaep/IiH yiaeci o ae
JKOFaphl JieHreiae Kambill oThip. CTaTHCTHKaFa CoMKec, epecekTepaiH mamameH 22%-bI TeMeKi
OHIMJIEpIH TYPaKThl TYpJe MainanaHanbl. by kepceTkimn ocipece ep amamaap apacbiaaa (40%-ra
JeiH) KeH TapayraH. TeMeki meryIiH caniapbl TeK JeHCayJIbIKKa FaHa eMeC, SKOHOMUKAIIBIK JKOHE
QJIEYMETTIK JKaFjaiifa Ja ocep eredi. MpIcanbl, TeMEKire KyMCaJaThlH KapakaT MeJIepi, eHOeK
OHIMIUTITIHIH TOMEH/ICY1 )KOHE aypyFa 0aiJIaHBICThI €HOCKKE KaPaMCBI3IBIK JEHT €Il YKOHOMUKAIIBIK
IIBIFBIHBI APTTHIPAIbl. TeMeKiHl TacTayFa OarbITTaFaH MOTUBALMSIIBIK O/IICTEP/l JKETUIIPY KOHE
oJlapibl XaJbIK apachblHa KeHIHEH HaCUXaTTay — KOFaM JICHCAYJIbIFbIH CaKTayAbIH THIM/1 JKOJIBI.

Temexki mery/iy ar3ara ocepi KeH ayKbIM/IbI )KoHe KOIDKaKTbl. HUKOTHH Kylike xKyleciHe acep
eTir, gogaMuH MEH CEPOTOHWH CEKUII HEHPOMEIHAaTOPIAPIbIH JICHIeHIH YaKbITIIA apTTHIPAJIbI.
Hotmkecinme agam ©31H THIHBIII )KOHE Ceprek ce3iHei, Oipak Oyi1 ocep KbICKa Mep3iM/Ii FaHa. ¥3aK
yakbIT 0OMBI TEMEKI TapTy KaH TaMbIpJapblH TaPBUITHII, )KYPEK COFBICHIH JKUIJIETE/1, apTepPHUSIIBIK
KBICBIMJIBI JKOFapbUIaTabl KOHE OKIe TIHJAEpiHiH cepmiMaunriH teMmenaereni. CoHbIMEH KaTap,
temeki TyTiHiHAeri 4000-HaH acTaM XHMHSUTBIK KOCBUIBICTBIH KeMiHzme 70 Typi KaTepii icik
TYIBIPATHIHBI TIOJICIICHT CH.

MeaunuHa FhUIBIMBIHAAQ TEMEKl MIeTY[dIH HETI3r1 3apJanTapblHa ©KIe OOBIPbI, KYpeK
UIIEMUSUTBIK aypybl, HHCYJIBT, OPOHXHUT >XKOHE CO3BUIMAJbl OOCTPYKTHBTI okme aypysl (XOBJI)
xatafel. 2021 kputbl ¥YIbIOpUTAHUANA SKYPTi3UIr€H 3epTTey HOTHXKECI OOWBIHIIA, TEeMEKi
HIETYIIIEPIiH eMip CYPY Y3aKTHIFbI TEMEKi HMIEKNEeHTIHAepTre KaparaHaa opTa ecenreH 12 xpuira
KbIcKapaabl. COHBIMEH KaTap, TeMeKl MIeTryIll aHajdapJblH Oananapbl apacblHaa Tya OITKEH AaMy
aKayJapbl MEH aJUICPTUSUTBIK aypyJiap JKui Ke3aecesi.

TemekiHi TacTay mporeci KypAell >KoHEe MCUXOJOTUSUIBIK TYPFbIIa KUbIH eTenl. byn xepae
MOTHBAIUSHBIH poJIi epexire. MoTHBaIMs aJaMHBIH 1IIKi )KOHE CHIPTKBI (paKTopIIapbiHa OaiIaHbICTHI
KanpinTacanasl. [ICMXONOTUANBIK TYPFbIIa MOTHBALMSHBI KYIIEHTYIIH TUIMAI omicTepiHiy Oipi —
MOTHBaLMSUIBIK cyxOartacy (motivational interviewing). byn Tocin amaMHBIH TEMEKiHI TacTay
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Typasibl IIEIIiMiH 63 epKiMEH KaObuIJayblHa JKOHE IIIKI BIHTACHIH apTThIpyFa OaFbITTaNaibl.
3epTTeyinep KepceTKeH e, 0y ofic (hapMaKoIOTUAIBIK eMMEH (HUKOTHH aJMacThIpy Tepamnuschl,
BapEHUKJIMH, OYIPONTMOH) KaTap KOJJAaHbUIFAH aFIai1a THIMITITT apTabl.

Conpnaii-aK 3aMaHayd TEXHOJIOTMSJIAp Ja MaHbI3Abl eIl aTkapaabl. MoOWiIbIl KochIMIIazap
MEH OHJIAiiH OarmapiaManap apKbUIBl TEMEKiHI TacTarbIChl KEJICTIH aJaMJapra KYHICHIKTI ecKe
CaJIFBIIITAP, MOTUBALIMSIIBIK Xabapiiamanap MEH KOJJlay KepceTy »Kyiesnepi YChIHbIIaAbl. MbIcabl,
2022 bUTbI XXYPIi3UITeH 3epTTey HOTHKECIHIE MOOMIIB1 IeHCAYIIbIK KOChIMILIATAPBIH Al alaHFaH
agamnapnabiy 34%-bl TeMEKiHi 6 aif iliHIe TOIBIKTal TacTaFaH.

KoraMIplk JgeHreiie TeMmeKi meryMeH Kypecy YIIIH 3aHHaAMalblK I[Iapajap MaHbBI3IbI.
Kazakcranga 2020 >xpuigan 6actan KOFaMIbIK OpbIHAApAa TEMEKI IIEryre ThIHbIM CaJIbIH]IbI KOHE
ANEKTPOH/IBI TEMEKI OHIMIEpiHE Jie LIeKTey eHri3iial. byn 6acramanap TemMeki merymnijiepaid caHbIH
a3afThII, XKacTap apachlHa TEMEKI TYThIHY MOICHUETIH TOMEHIETYre OH 9CEPiH TUTI31M OTHIP.

KopsIThiHaBITAN KENTe, TEMEKI MEeTY/IH aF3aFra TUTI3€TiH 3USHBI KeH ayKbIM/IbI )KOHE KOITEreH
MYILIEJIep MEH KYHelepAiH KbI3MEeTiH Oy3ajbl, ajl OHBIH Y3aK MEp3iMJIi cangapbl jkui KaWThIMCBHI3
cumatka ue. COHABIKTAH TEeMEKire Kapchl Kypec TeK MEIUIMHAJBIK €eMICYMEH MICKTeIMEH,
QJIEYMETTIK, ICUXOJIOTHSUIBIK KOHE MPO(UIaKTHUKAIIBIK [Iapasiap/ibl KaMTYbI THiC. TeMekiHi TacTayra
OarpITTaJIFAaH MOTHUBAIMSUIBIK OMICTEP/Il THIMI KOJNJaHy, KOCIOM TICUXOJOTHUSIIBIK KOJIAay KOpCeTy
KOHE aKIapaTTHIK-aFapTYIIBUIBIK OargapiaManapabl sKyHeml Typae Kyprizy TeMeKi ToyesiIiiria
TOMEHJIETY/IIH MaHbBI3/Ibl KypaJIiapbl O0JIbIN TaObLIA b

KoraMaplK JeHcayslblK cakTay callachlHAa TeMeKire Kapchl cascaTTbl MOTHBALIUSIIBIK
TOCUIIEpPMEH YIITAcThlpa OTBHIPBIT JKY3€re€ achlpy XaJbIKThIH JCHCAYJBIFBIH JKAKCAPTYFa,
aypyIIaHIBIKTBI a3alTyFa KOHE HKaJIIBl OMIip calachlH apTThIpyFa MYMKIHAIK Oepei.
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AHAJIN3 ONBITA JEJETUPOBAHUSA IMOJTHOMOUYMA OT BPAYA OBIIEN
NPAKTUKHA MEJUIIMHCKOMN CECTPE

CEJAY HAJEXKXKJIA HUKOJAEBHA
Accucrent npodeccopa IlIkomnsl cectpurckoro odpazosanms, HAO KMY

Hayunsii pykoBoaurens — KAJTIAUEBA TATBAHA IIETPOBHA, k.M.H., 10LIEHT
kadeapsl 001el BpauyeOHOM NMPaKTUKU U NoJuKInHndeckoi tepanuu, ®I'bOY BO Cubl' MY
Munzapasa Poccun

Kaparanpga, Kazaxcran

Aunomayuna: B uccnedosanuu paccmampueaemcs npakmuxa 0enecupo8anus KIUHUYECKUX
NOJIHOMOYULL OM 8paua obwell npakmuku K meouyurckou cecmpe 6 cucmeme [IMCII. Ha npumepe
KT'TI «llonuknunuka Ne3 2. Kapaeanowl» 6vis61€HO, 4mo, HeCMOMPS HA NPABOBble HOPMbL, 8paiu
npoooaxcarom eutnoauams 70—77% pymunHoi cecmpurckou pabomul (CKpUHUHSU, OOKYMEHMAYUs).
Ycemanosnenvl  knouegvie Oapvepvl: cmpax 1OpuOUuecKol OmeemcmeeHHocmu Yy epadeli U
omcymcmeue SIKOHOMUYeCKUx CImumyio8 y meocecmep.

Knrwoueevie cnosa: [IMCII, oenecuposanue noiHOMOYUL, CECMPUHCKOe 0el0, He3A8UCUMDBLLL
cecmpuHcKull yxoo0, bapbepuvl YNPasieHus, CeCmpUHCKULL OUacHo3.

B cnoxuBmmxcs ycnoBusix moaenb opranuzauuu [IMCII, opueHTHpOBaHHAS UCKIIOUUTEIBHO
Ha Bpaya, IEMOHCTPHUPYET CBOIO UCUEPIIaHHOCTb. [IpobiemMa 3akitouaeTcst He TONbKO B aOCOIIOTHOM
KOJIMUYECTBE BpaueH, HO U B KpaitHe Hed(D(PEKTUBHOM UCTIONB30BAHUU MX BBICOKOU KBaTH(PUKAIIUU
[1].

locynapctBennast monutuka PecryOnuku KazaxcTan mpu3HaeT 3TOT KPU3UC U OTpeAeIisieT B
Ka4eCcTBE OJTHOTO W3 KIIFOYEBBIX BEKTOPOB PehOpPMBI MEPBUYHON MEIUKO-CAHUTAPHOW MOMOIIH
(ITMCIT) u mnomHomouuit cpegHero MeauinuHckoro mepconana (CMII). Takum o6Opazowm,
HEO0OXOJIMMOCTh JIeJIETUPOBAHUS TOJHOMOUYMN OT Bpaya K MEAMIIMHCKOW CECTpe 3TO HE IMPOCTO
aKaJIEeMUYECKUI MHTEpEC WM MEXKIYyHApOaHAsl TEHJICHIIMS, a OCTPBIA CTpAaTErMYECKU UMIIEPATUB,
0OYCJIOBIICHHBI KaJpOBBIM KPHU3UCOM U ONPEJEICHHbI KaK TMPUOPUTET TOCYAapCTBEHHOM
nonutuku PK [2].

Leab ucciaenoBanus. M3yuuTs CyiecTByIONyl0 MPaKTUKY J€JIETUPOBAHUS MTOJHOMOYHMA OT
Bpaua obmieit npaktuku MmeauiuHcKoi cectpe B KI'TI «Ilonmuknuauka Ne3 r. Kaparanmabi».

Marepuanbl u mMetoabl. Vccinenoanue npoxonuio Ha 6a3ze KITI «Ilommkamauka Ne3 T.
Kaparange». beuto ompomeno 107 pecniongentoB (CMIT — 72, Bpaun oOmieit mpaktuku — 35).
[IpoBoIMIIOCH AaHKETUPOBAHKE C UCTIOIB30BaHUEeM 2 THNa aBTOpckux ankeT (st CMIT u quist Bpaueit)
110 BOIIpOCaM JelierupoBanus noiaHoMounii B pamkax [IMCIL

Pe3yabTaThl uccienoBanusi. B yuactkoBoil cimyxbe mumb 5,3% wmeacectep pabortaror
CaMOCTOSITENIbHO (MIPEUMYILECTBEHHO cO cTaxeM >10 mer), Torma kak 59,6% BBIIOIHSIOT
UCKITIOYUTENIbHO TEXHUYECKYIO paboTy. DTO MOATBEPKIAET HAJMUME «yMPaBICHUECKOTO Pa3phIBay
BHYTPH OJTHOW OpraHU3alii. AHAJIN3 PacIpe/esieHIe POl MoKa3all, YTo NaTpOHaX, (PU3MKaIbHBINA
OCMOTp M OOyuYeHHUE MAIMEHTOB MEICECTPhl BEIYT CAMOCTOSITENbHO, TOr/1a Kak cOOp aHaMHe3a U
WHTEPIIPETAINIO aHATN30B — COBMECTHO ¢ BpauoM. OdopmiieHrne OONBHUYHBIX JIMCTOB, BBITUCKA
PELENTOB J0 CUX MOpP OCTAETCS 30HOM OTBETCTBEHHOCTH Bpaya.

HccnenoBanue BBIIBUIIO KPUTHYECKUH TeDUITUT 3HAHUINA Cpeu BpaueOHOTo niepcoHana: 65,7%
Bpaueiil He 3HAKOMBI C TIOHATHEM «CECTPUHCKHIA TUAarHO3», 4YTO OJIOKUPYET BHEAPEHUE HE3aBUCHMOTO
cecTpuHCKOTO yxoza. Jlnmnb 14,3% Bpaueil BEICOKO OLIEHUBAIOT KBATU(HUKAIIMIO CECTEP, MIPHU 3TOM
28,6% cuuTaloT €€ HHU3KOH, YTO MCKJIIOYaeT JeJIETUPOBAHUE CIOXKHBIX (YHKIMA 0e3
nonojHuTenpbHOro ooyuenus (Puc. 1).
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OLNEHKA KBAIM®OUKAIUU MEJACECTEP

EBricokas MCpennss M Hwuskas

Puc. 1 - Onenka kBaauuKauy MeacecTep BpaueOHBIM IIEPCOHATIOM
IIpu sToM 87% MeIUIMHCKUX CEecTep BBIPA3WJIM MOTOBHOCTb B3ATh Ha ceOs pacIIMpEeHHbIE
MIOJIHOMOYHS ITPH YCJIOBUM (PHAHCOBOTO CTUMYJIMPOBAHUS U peaBapuTeabHoro o0yuenus (Puc. 2).

MOTHUBAIMOHHASA 'OTOBHOCTD K
N3IMEHEHUAM

M /[a, 6e3yciIoBHO
B J[a HO TOJIBKO TOCIe 00yUYeHUs

B Her, cauikom 0oJibIiasi OTBETCTBEHHOCTH / eperpy3ka

Puc. 2 — MoTuBalinoHHasi FOTOBHOCTh K U3MEHEHUSIM CPEJIU MEJICECTED

CraTMcTHYeCKUil aHanu3 mo Kputepuio X ITMpcoHa TOATBEPAU THIOTE3Y O CHCTEMHOM
KOMMYHHUKaTUBHOM pa3pbiBe B koMaHgax [IMCII. Eciu B pyTuHHBIX Bonpocax (IaTpoHa)K) MHEHUS
CTOPOH IOJIHOCTBIO COBMAJAIOT, TO B KIIFOYEBBIX KIMHMYECKUX (YHKLHMSAX BBISBICHBI 3HAUHMMbIE
npotuBopeuns (p <0,05). Bpaun 1ocToBepHO Halle HeA0OIEHUBAKOT CAMOCTOSI TEIBHOCTh MEJICECTED,
cunTas cOOp aHaMHe3a, UHTEPIPETALNIO aHAJIM30B U OCMOTp CTOIl CBOEH MCKIIIOUMTEIBHOM 30HON
OTBETCTBEHHOCTH (kputnyeckuil paspsiB npu p <0,001). ITomyueHHble naHHBIE JOKA3bIBAIOT, YTO
3¢ dexTUBHOE JienerupoBaHue OJOKUPYeTCs He TOJbKO BHEIIHUMU (PAaKTOpaMu, HO U OTCYTCTBUEM
€IMHOTO TOHWMAaHHUA TpPaHHUIl KOMIIETEHIMA ¥ B3aMMHBIM HEJIOBEpPUEM BHYTpU BpayeOHO-
CECTPUHCKUX T'PYIIIL.

Ananu3 6apbepoB U MOTHBALIMU pa3jInyaeTcs Mo npodeccuoHabHbIM Ipynnam. [ Bpaueit
nomuHHpyeT «fOpuarueckas OTBETCTBEHHOCTb» U OTCYTCTBHE aJlTOPUTMOB. Bpaun 60s1TCst oTBE4aTh
3a BO3MOXKHbIE omIMOKH cectep. s mencectep nuaupyroT «OTCyTCTBHE MOTHUBALMM/IOMIIAT» U
«Ileperpyska».

3akarouyenue. Jlenerupoanue B [IMCII  ycnmemHo — peanusyercss  TOJIBKO B
CHeMaIU3UPOBaHHBIX noapazaeneHuax (Llentp cectpunckoil mpaktuku). B obmieit cetn mpouecc
OJIOKHpPYETCSl «IIPaBOBBIM CTPaxoM» Bpaueil, ”HPOPMAIIMOHHBIM BaKyyMOM B OTHOIIEHUH HOBBIX
KOMIIETEHIIMH cecTep M OTCYTCTBUEM HKOHOMMUYECKHMX CTUMYJIOB. MacitabupoBaHUe OIbITa
TpeOyeT BHEApPEHUs JOKAJIbHBIX CTAaHAAPTOB OINEPALMOHHBIX MPOLEAYp, pa3TPaHUYMBAIOIINX
IOPUIMYECKYI0 OTBETCTBEHHOCTb, M BHEIPEHUs CHUCTeMbl IU(EpeHIIMPOBAHHONW OIIaThl 3a
CaMOCTOSITENIbHBIN TIPUEM.
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AKHIIBLJI )KYCAH (ARTEMISIA LEUCODES): HEI'I3I'I XUMMSIJIBIK
KYPAMBIHA IIOJY

AJIMEH AKHYP KEH)KEBAWKBI3bBI
Actana MenunHa YHuBepcuteTiHiH «Dapmanusy» 6iniM 6epy 6armapiaMachiHbIH 1 -iHI
KypC MarucTpaHThl

AXEJIOBA IIOJIIMAH JJECBEKOBHA
Actana Menuiaa YHausepcuteTi @apMalieBTHKAIBIK MOHAEP KadeapachiHbiy gomeHTi, PhD
"Actana Menununa YHusepcurteti" KeAK
Actana K., Kazakcran Pecniyosinkachl

Tyniinoeme. Axwoin scycan (Artemisia leucodes) — Oapinix ecimOiK wuxizamel peminoe
ouonocusnbly Oencenoi KOocCoblIblcmapovly anyan mypine ue ocimOik. OHblH KYpamvlHOA 3¢up
maunapwl, ¢rasonouomap, ceckgumepneHoi J1aKmoHoap, QeHondvl 3ammap, OpeaHUKAIbIK
KbLUKLLIOAD JiCOHe MUHepanovl djeMeHmmep Kesleceldi. Amanzan 3ammap KeuieHi ©CIMOIKMiy
KaObIHYy2a Kapcvl, MUKPOOKA KaApCbl, AHMUOKCUOAHMMbBIK HCIHE aC KOPbIMY Jicyliecine acep ememin
Kacuemmepin — QUKbIHOAUObL.  AKWBLL — JICYCAHHBIY — XUMUSILIK — KYPAMbIH — MAlody  OHbl
dapmayesmuxaivlk Makcamma Koai0aHyObly bLIbIMU He2I3IH KATbINMAacmulpy2a MyMKIiHOIK Oepedi.

Kinm ce30ep: awvin xcycan, Artemisia leucodes, 0apinik ecimoik wuxizamol, 2¢pup mauaapoi,
drasonouomap, ceckeumepnenoi 1aKMOHOAp.

Pe3tome. Ilonvine 6enosamas (Artemisia leucodes) npedcmaensem coboii nekapcmeenHoe
pacmumenvHoe cuipbé, coldepicaujee WUPOKULL CHeKmp OUONo2UYecKU aKMUGHuIX eeujecms. B
pacmeHuu GulsiGNIeHbl IPUpHble MACId, (PIABOHOUObI, CeCKEUMEPNeHosble TAKMOHbL, (eHOoNbHble
COoeOUuHeHusl, opaanuyecKue Kuciomol U MuHepaivHvie onemenmsl. Co80KynHOCmb  dMux
KOMNOHEHMO8 00YCL08IUBAE NPOMUBOBOCNAIUMENbHOE, AHMUCENMUYeCcKoe, AHMUOKCUOAHMHOE U
cmumynupyoujee nuweeaperue oeticmsue. AHAIU3 XUMUYECKO20 COCMABA NOIbIHL 0el08amoi
(Artemisia leucodes) noomeepcoaem yenecoobpazHocmev €20 OdlbHeUue20 U3yuyeHus Uu
UCNONBL3068AHUSL 8 PaAPMAKOSHOZUU.

Knrwueevie cnoea: nonvinv bOenosamas, Artemisia leucodes, nexapcmeennvie pacmerus,
ahuprvie macaa, paasoHouowl.

Abstract. Wormwood whitish (Artemisia leucodes) is a medicinal plant raw material containing
a wide range of biologically active compounds. Its chemical composition includes essential oils,
flavonoids, sesquiterpene lactones, phenolic compounds, organic acids, and mineral elements. These
substances determine the plant’s anti-inflammatory, antimicrobial, antioxidant, and digestive-
stimulating properties. The study of the chemical composition of Wormwood whitish (Artemisia
leucodes) provides a scientific basis for its potential pharmaceutical application.

Key words: Wormwood whitish, Artemisia leucodes, medicinal plant raw material, essential
oils, flavonoids, sesquiterpene lactones.

Mocenenin e3ekrtimiri. Kazipri TaHma TabuFu AOpUTIK  ©CIMIIKTEpre HETI3IENTeH
mpenaparrapra  KbI3BIFYIIBUIBIKTBIH ~ apTybl  OJIAPABIH  KAYINCI3ZIriMeH JKoHE  KOIDKAKThI
(bapMakoIOrusuIbIK,  dcepiMeH OaitmanbicThl. JKycan (Artemisia) TybICBIHBIH OKIIAEPl XaJbIK
MEIUIMHACHIHAA €KENIEH ac KOPBITY KYHECIHIH OY3bUTBICTAPBIHIA, KAOBIHY TPOIECTEPIHIE JKOHE
MUKPOOKa KapChl Kypas PETiHAE KOIIaHBUIBII KEIeIi.

Axmibut sxycan (Artemisia leucodes) — Kasakctan aymarbiHa TapaiFaH xKycaH TypJepiHiy 0ipi
OOJIFAaHBIMECH, OHBIH XUMUSJIBIK KYpaMbl MEH OHWOJIOTHSUIBIK OCJICEHITITT MKETKUIIKTI JeHTeiie
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xyteneHoereH. OcbIFaH OAMIaHBICTHI OCIMIIKTIH HETI3T1 XHMHSIIBIK KOMIIOHEHTTEPIHE IOy jKacay
(hapMaKOTHOCTHKANBIK TYPFBIIAH ©3€KTi OOJIBIN TaObLIAIbI.

3eprreyain MakcaTbl. AKiibur xycan (Artemisia leucodes) mopisik eciMIiK MIMKI3aThIHBIH
HET13r1 XUMUSUIBIK KypaMblHa 9/1e0u IepeKTep Heri3iHje Moy xKacay.

3eprTeyain JicTepi MeH MaTtepuayiapbl. 3epTTEy HbBICAHBI — aKIIbLT kycaH (Artemisia
leucodes) ecimairi. XKymbicta GhapMakorHo3us, GUTOXHUMUS HKOHE TOPLTIK OCIMIIKTEpre apHaIraH
FBUTBIMU €HOEKTEp/ll, OKYJIBIKTAD MEH MOHOrpadusiapAbl Tajjay, CAJIBICTBIPY XOHE >XyHeney
ozicTepi KOJNJaHbUIIBL.

Horuxeni Tankpuiay. Ak sxycan (Artemisia leucodes) kypaeniryaminep (Asteraceae)
TYKBIM/IaChIHA JKaTaTblH, 3(up MailmapbiHa Oail mopimik eciMIik peTiHzae cunarranajisl. JKycan
(Artemisia) TYbBICBIHBIH KOINTEreH OKUIAepi CHAKTBHI, OYJ OCIMAIKTIH e (HapMaKoIOTHSIIBIK
OeJICeHUNIr eH aJAbIMEH OHBIH XUMUSUIBIK KYpaMbIHBIH €peKIIeNiKTepiMeH aHbIKTanaabl. JKycan
(Artemisia) eciMmikTepiHE TOH epeKIle KOCBLIBICTAPABIH Oipi — CECKBHUTEpPIICH/I JIAKTOHIAp.
XUMHSIIBIK Taljayfapra coiikec, akmbll xkycan (Artemisia leucodes) skcrpakrinepiHeH aHTUAPO-
ayCTpPHUILIMH, MAapTUKapHH, JIEYKOMHU3UH, rpoccMusuH, SP(H)-aycTpuluH CHAKTBI CECKBUTEPHEHIl
JAKTOHJAp aJibiHFaH [1].

CeckBureprienai jgakToHmap (sesquiterpene lactones, STLS) — eciMaikTepdiH KOFapsl
OenceHai KoChUIbICTaphl, KeOiHece acTpaibuiap (Asteraceae) tykeiMaachiHa ToH. OnapIbiH
(hapMaKoJOTHSUIBIK OEJICEHAUTIN KEH CIEKTpJIe 3EPTTEIreH XKOHE TOMEHJErl OarbITTap/ia dpeKeT
eTelli: aHTU-UH(IAMATOPIBIK, AHTH-MUKPOOTHIK, AaHTU-TPOTO30M, AHTH-KAHIEPOTEHIIK KOHE
MMMYHOMOZYJIATOPJIBIK dpeKeTTep. MexaHu3MIep/iH MaHbI3 bl €PEKILENIrT — O-METHIICH-Y-JIAKTOH
OPTAJIBIFBIHBIH KOFaphl PEAKTUBTUIIr, OJ IUCTEMHTe Oail KypbUIBIMIAPIbl AJKWIAPY apKbLIbI
YKACYIIATBIK OCICEHAUTIKTI Oy3aapl, OV aHTH-UH(IAMATOPIIBIK KOHE ITUTOTOKCHKAIBIK dCEpIIepre
okeneni [2, 3].

Ddup MalbIHBIH XUMUSJIBIK Kypambl opTYpial omictepiMeH 3eprrenmi. Hotmxecinae s¢up
MaiBIHBIH HETi3rl KOMIIOHEHTTEpi peTinae Kamdopa, kamden sxoHe 1,8-1MHEon (IBKAIUITON)
aHbIKTaJIFaH [1].

Kamdopa — monoTeprienai KeToHAap TOObIHA KATaThIH OHMOJIOTHSIIBIK Oencenal Kockuibic. O
AQHTUCETITUKAIBIK, KAOBIHYFa KapChl, )KEPTUTIKTI TITIPKSHIIPTiI )KOHE KaH alfHAIBIMBIH JKaKCapTaThIH
ocepiMen  cumartanaapl.  dapMmaneBTHKANbIK  MpakTHKaza kKamdopa  Kyiike  KyieciH
BIHTAJIAHIBIPYIIIBI, THIHBIC a1y OPTAJIBIFBIH OCJICEHIIPETIH XKoHE KAaOBIHY IPOLIECTEPIH TOMEHICTETIH
3aT peTiHAe KOJNIaHbUIAABl. AKIIBUT XXycaH >(pup MalblHIarbl KaMm(OpaHBIH KOFapbl MeIepi
OCIMIIKTIH MUKPOOKa KapChl )KOHE KaObIHyFa KapChl KACUETTEPiH FRIIBIMH TYPFBIIaH HETi3aeH i [4,
5].

Kampen — moHoTeprieHal KeMIpCyTeK, 01 aHTHOKCHJAHTTBHIK >KOHE KaObIHYFa Kapchbl acep
KepceTyiMeH epekmeneneni. Kampen munuarik anmacyra acep eTil, )KacynaablK MeMOpaHalap IbIH
TYPaKThUIBIFBIH apTThIpyFa bIKnas eteli. COHbIMEH KaTtap, o 3(up MalbIHbIH (papMaKoIOTHsIIBIK
OeJICeHIUTITIH KYIIEHTIM, 6acKa TEPIIeH I KOCBUIBICTAPMEH CHHEPTHSUIBIK ocep kepcerei [6, 7].

1,8-1lunHeon (3BKAIUIITOIT) — THIHBIC ATy JKOJIAapblHA OH 9Cep €TeTiH MOHOTepIIeH I okcu. O
KAaKBIPBIK TYCIPETiH, KaOBIHyFa KapChl J>KOHE AHTHUCENTHKAIBIK KacueTtepiMen Oenrimi. 1,8-
[MHEOJIBIH 00yl aKIbLT jKycaHn (Artemisia leucodes) adup MailbIHBIH THIHBIC Ty KOJAaPbIHBIH
KaOBIHY aypyJapbeiH/Ia, COHAal-aK MHUKpOOKa Kapchl (uTOompenaparrap KypamblHIa KOJIAHBLTY
osieyeTiH apTThipazsl [8, 9].

KopbiThinabl. Axuibun xycan (Artemisia leucodes) mopinik eciMIiK MIMKi3aThl KYpaMbIHIA
3¢up Mainapsl, (raBoHOMATap, CECKBUTEPIIEHAl JAKTOHAAp, (EHONIbl KOCBUIBICTAp MKOHE
MUHEpAJIIbl 3JIEMEHTTEP KeIleHl Oap eKeHl aHbIKTalnAbl. bys 3aTTap eciMIIKTIH KaObIHyFa KapcChl,
MUKpOOKa Kapchl, aHTHOKCUIAHTTHIK JKOHE ac KOPBITY KYHeCiHe ocep eTeTiH KaCUeTTepiH Heri3aeii.

Ocpunaiima, akuibut xyca (Artemisia leucodes) papmakorHo3ust TYpFBICBIHAH IEPCIICKTHBAIBI
oCIMIIK OoJiblll TaOBLIaAbl JOHE OHBIH XUMISUIBIK KYpaMblH opi Kapail 3epTrey JkaHa
¢duTonpenaparTap/ibl )kacayra MYMKIHJIIK Oepe/ii.
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BUKUTUT IOJIMAH MEHPBEEKKBI3bI
Actana MenunHa YHuBepcuteTiHiH «Dapmanusy» 6iniM 6epy 6armapiaMachiHbIH 1 -iHI
KypC MarucTpaHThl

AXEJIOBA IIOJIIMAH JJECBEKOBHA
Actana Menuiaa YHausepcuteTi @apMalieBTHKAIBIK MOHAEP KadeapachiHbiy gomeHTi, PhD
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Tyiiinoeme. [llvipzanax mativr (Oleum Hippophaes) kapomunouomap, moxogeponoap sicome
Mail KblUKbLI0apulHa 6ail mabudu eHim 0016in madwvliadsl, mepi HcACYUANAPLIHLIY KOPRAHBICHIH
Kyweumin, epKiH paoukanoapovly acepin momeHOemedi JHcoHe MIHOepOiy peceHepayusiCulH
acvLioamoamaonl. byn xacuemmepi oHbl papmayesmuxanvi JHcoHe KOCMEmUKAIblK OHiMoepoe
Mepini KOP2ayaa HeaHe HCapaHbly me3 Ha3vlAyblHA APHAIAH maduzu OeaceHOi KOMROHEHM peminoe
KOJOaHy&a MyMKIHOIK Oepedi.

Kinm co30ep: wwvipeanax maiivl, aHmuokcuoawmmap, pezexepayusi, mepi, Kyuix,
INUMeNU3AYUs,, KAPOMUHOUOMAD, BUMAMUHOED.

Peztome. Macno obnenuxu (Oleum Hippophaes) 6oeamo kapomunoudamu, moxkogeponramu u
HCUPHBIMU KUCTOMAMU, YCUNUBAET 3AWUmY KIeMOK KOXCU, CHUdxcaem 6030elcmeue c80000HbIX
PaouKkanos u yYcKopsem pezeHepayuio mkameu. Imu ceolicmea Oenaiom e2o 3¢p@exmusHviM
NPUPOOHBIM ~ KOMHOHEHMOM O 3aWUmbl  KOJNCU U YCKOPEHHO20  3ANCUGICHUS PaH 8
papmayesmuueckux u KOCMEMU4ecKux npooyKmax.

Kniwouesvle cnoea: obnenuxogoe macno, aHMUOKCUOAHMbI, pe2eHepayusl, KOXCd, 0402,
SNUMENU3AYUS, KAPOMUHOUOBL, BUIMAMUHDL.

Abstract. Sea buckthorn oil (Oleum Hippophaes) is rich in carotenoids, tocopherols, and fatty
acids, enhancing skin cell protection, reducing the effects of free radicals, and accelerating tissue
regeneration. These properties make it an effective natural ingredient for skin protection and
accelerated wound healing in pharmaceutical and cosmetic products.

Key words: sea buckthorn oil, antioxidants, regeneration, skin, burn, epithelialization,
carotenoids, vitamins.

Mocenenin e3ekTidjiri. Tepi 3aKpIM1aHyIaphl, OHBIH 1MIIHIE KYHIK jKapajgapbl, y3aK KaJblHA
KeIyAl Tajan eTeTiH MaHBI3/Ibl MEIMIMHAIBIK Macene Oonbin Tadbutaabl. KyHIKTiH aybIpIbIFbI
TEpiHIH TEpEeHJIriHe, 3aKbIMJIaHFaH ayJaHbIHA kKoHE ceOeOiHe OaiylaHBICTBI ©3repir, HH(EKIHS,
KaOBbIHY OHE TBHIPTHIK KaJy KayIliH apTThIpajabl. 3amMaHayu (apMakoJIoTusga TaOWFU Maiijapra,
acipece msipranak mMaiibiaa (Oleum Hippophaes), KeI3bIFyIbLIBIK apThin Keaeai. OHbIH KypaMbIHIa
BUTaMUHJICP, KAPOTUHOUATAD, (PITaBOHOUITAP KOHE OMera-7 CUSKThI CHPEK Maii KBIIKbIIIAphI Oap,
OWI Tepi TIHIEPIH KaJIbIHA KENTIPYi, KAaOBIHYABI a3alTyAbl, STUTCIU3AIUSIHBI )KAKCAPTY/IbI KOHE
TBIPTBIK TY31LTyiH TOMEHACTY/I KaMTaMacki3 eTei. MaiiiblH aHTHOKCHIAHTTBIK KaCHETTepi TepiHiH
KacylanapblH €pKiH paIuKalIapAblH 3USHIBI ocepiHeH Kopraiabl. [IIsipraHak MailbIHBIH KYPaMJIbIK
epeKILeIiKTepl KOHE eMJIK KacHeTTepi Tepi )KapalapblH emiaeyae TaOWFH, Kayilci3 )KoHe THUIMAI
KOCBIMIIIA Kypasl PeTiHJe FhUIBIMH TYPFBIIAH KapacThIpyFa HETi3 00J1a anajpl.

3eprreyain Makcatbl. [llbipranak maibibie (Oleum Hippophaes) xuMusuiblk KypambiHa
HIOJTY JKacay.
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3eprreyain omicTepi MeH MaTepuajAapbl. 3epTTEY HbICaHbI IbIpraHak Maiier (Oleum
Hippophaes) 6osbin TaObL1abl )KOHE FHUIBIMH MaKalajbIK JKYMBICTA MATEHTTIK-aKMapaTThIK i31ey
KYMBICTAPBI KOHE IIBIPFAaHAK MANBIHBIH XUMUSUTBIK KYPaMbIHA III0JTY )KYMBICTAPBI OPBIH aJIIbL.

Hotu:keni tankbinay. [Isipranak Maiibl — IBIpFaHAK KUICKTEPIHEH alIbIHATHIH TAOUFU OHIM.
Kypamzaplk cumaTramanapsl OOWBIHINA €H camaibl JKOHE HSKOJIOTHSUIBIK Ta3a OHIMII ajy YIIiH
IIBIpFAaHAaKTaH MaWbpl apHaiibl Maisbl AKCTPAKIMs 9Mici apKbUIbI MIbIFapy YcbiHBUIAABL [1, 2].
IeIpranak Maibl KYpaMbIHa Mail KbIIIKBUIIAPEI, KAPOTHHOUATAP, POTHil KeIKBUTB, C BUTaMUHI,
E Burtamuni, B ToObHBIH BuTamuHzaepi, K Buramuni, ¢urocteponnap, QraBoHouaTap,
dbochomunuaTep KOHE MAKpO- MEH MHUKPOIJIEMEHTTep (MarHuil, Kajabluil, Temip, KpeMHHI,
MapraHel, HUKeIb koHe Oackanapsl) 6ap. COHBIMEH KaTap, KypaMbIHIa SSHTAPJBIK, CIpKe, CATHIIMIT
KOHE aiMa KBIIIKBUIIAPHl CHSAKTHI OPTaHUKAJBIK KBIIKBULAAD N1a Ke3Aeceli, Oojap MaiIbIH
OHMOJIOTUSUITBIK OEJICeHATITIH apTThIpaasbl [3].

[[IpIpFraHaK MaWbIHBIH KYpaMbIHIAFbl Mail KbIIIKBUIAPHI, aTal alTKaHAa NaJbMUTHH >KOHE
CTEapUH KBIIIKbUIIAPbI, KAMBIUIAIH CIHYIH KaKCapTHII, aC KOPBITY MPOIECIH PETTEYTe BIKIAI €TE/II.
Kanbiknaran Maii KpIIIKBUIAAPHI — JIMHOJIEUH KBITIKBUTBI (OMera-6), TuHOoJIeH KbIKbUTE (OMmera-3),
MATbMHUTOJNICUH KbIIKBUIB (OMera-7), onerH KbIIKbUIb (OMera-9) — aaM yIiiH eMipIiiK MaHbBI3 b
(3ccenmmanpl) OOJBIN CaHajaabl JKOHE TEPIHIH KaFIalbIH Kakcapransl. [lomukaHbIKnaran mai
KBIIIKBUIIAPBl OpPTaHU3MIe €H TUIMII OH ocep kepceteni [1]. JIMHOIEWH KBIIIKBUIBI JKOHE OHBIH
MeTabOJIUTTEP] aF3aHbIH €pTe KapTalOblHA, )KYPEK-KaHTaMBbIp aypyJiapbl, apTPUT, aJUIeprusiFa Kapchl
KOpFaHbIC MeXaHu3MJepiHiH Oipi Oonbinm Talbuianbl. IllpipraHak Maiibl TEpiHIH KaFAalbIH
YKaKCapThIM, O€TTerl MUTMEHTAlUsA MEH KIMIEPiH Maiaa OOyblH a3alTyra, TIHACP/IH KalmblHa
KeylH BIHTAJAH/ABIPYFa, KO3 CaylblfblHA Maimajisl ocep eTyre, COHAal-aK MMMYHJIBIK >KYHEHi
KymenTyre MyMKiHAIK Oepeni [4].

[ppranak MalbIHIAFBl KAPOTHHOUATAP, aTall alTKaHaa (- KOHE 0-KapOTHH, 3€aKCAaHTHH,
JUKONHH OHE JIIOTEUH Heri3liepiHe Oail OoNFaHIbIKTaH, OJIAPAbIH AHTUOKCUAAHTTHIK KOPFAHbIII
KacueTTepi MpOBUTAMUH A-HBIH OMOJIOTHSIIBIK dcepiHeH 6ackiM 00aapl. Byt KOChUIBICTap TIIMKOTeH
CUHTE31H bIHTAJIAHBIPA/IbI, CTEPOUATHIK >KOHE JKbIHBICTHIK TOPMOHIAPIbIH OMOCHHTE31HE KAThICAIbL,
eCy MPOIECIHIE MaHBI3bl POJI aTKapaabl, MIBIPHIITH Ka0aTTap MEH SMUAEPMHUC JKacyIIaJapbIHbIH
KQJIBINITHI KBI3METIH KaMTaMachl3 €Te/i, IIAIIThl, TICTeP/li, TIC €TiH >KOHE THIPHAKTHI HBIFAWTAJIbI,
UMMYHJIBIK JKayanTbl PETTEHll, COHBIMEH Karap 3aKpIMJAHFAH TIHACPAIH KaJllblHA KeIyiH
KelenaeTel KoHe KaObIHy MEH jKapajapblH jKa3bUIyblHa OH acep kepceteni. Kaporunoumarap
KYPEK-KaH TaMbIpJIapbl )KYWECiHIH MaTOJIOTUSTAPBIHBIH AJIIBIH Ty/a 13 THIM/I MPOQUIaKTUKAIIBIK
Kacuerrepre ue [1, 4].

E nopymeni — Tokodepon, TOpMOH JCHIeHiH KajblllKa KENTipedl, jKacylmanapablH KapTaro
npouecin Texxedai. Taburu aHTHOKCHOAHTTapAbIH Oipi — Tokodeponnap (E mopymeni), omapabiH
MeJIIIIepi XKaFblHaH IIBIPFaHAK KONTETeH )KeMICTep MEH >kuaekrepai Oacein o3ansl [1]. E nopymeni
epKiH paguKalaaplaH KOpFaiibl, KapTalo MpoLeciH Oasynaraabl, IMMYH/IBIK YHEHI HbIFAUTAIIbI,
TOKCHHJIEPTe TO3IMALIIKTI apTThIPaIbl, KYPEK-KaH TaMbIpiapbl )KYHECiHIH KBI3METIH KaKcapTabl.
Conpaii-ak, TepiHi KaJIblHa KeATIPIN, KYHiK )KapaJlapblH eMIeyTe bIKIma eTei [S].

C nmopymeHi — TaOWFM aHTHOKCHUAAHT pETIHIE KBI3MET aTKapajbl, KOJUIAr€H CHHTE31H
BIHTAJIAH/BIPAIbI, MUKPOLUPKYISALHUSHBI >KaKCapTajabl, aF3aHbIH TO3IMIUITIH apTTBIPAAbl >KOHE
MeTtabommamail xxeaenaeteni. C nopymeni E, A nopymeniepi MEH KapOTUHOUATAPAbIH O€ICEHIIITH
apTThIpaZbl, TEMIpAiH CiHyiH >KakKcapTaabl, HMMMYHIBIK JKYHEHIH OapiblK sKacyllaaapbiH
bIHTaNaHAbIpaabl. ON KOJUIareH CHUHTE31HJe, KalWUIApaapAblH KaObIpFalapblHBIH OTKI3TILITITH
KaJIBINTACTRIpY/a, OJap/blH OEpIKTIr MEH CepHiIMIUIIrIH apTThipyda MaHbI3Ibl peis atkapaabl. C
JOpPYMEH1 TepiHl KalmblHA KENTIPYAl bIHTAJIAHIBIPaAbl XKoHE KYHIKTEH 3aKbIMIaHFaH aliMaKTapabl
emzeyre Kojaay kepceteni [S].

dnaBoHOHMITAP KAMIUISAPIIAP/IBI HEIFANUTY XKOHE aJUIEPTUSUTBIK PEaKIHsIIap bl a3alTy dcepiMeH
epekmreneneni [1]. OnapabIH Heri3ri KacueTTepiHiH Oipi — aHTHOKCUIAHTTHIK OEJICEHIIIT, COHBIH
iNrHAe JUMUAATEp, aKybl3lap, HYKICHH KBIIIKBUIAPHl JKOoHE 0acka KOCBUIBICTAPIBIH TOTHIFY
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nporecTepin Texey Kadineri. DraBoHOMATApP TEPiHIH KYHIK 3aKbIMIaHYbIHA KapChl KOPFaHBIC Oepeni
OHE KaJIlIbIHA KeNyiH kefenaeTeni [6].

Kopbiteinasl. lsipranak maiisl (Oleum Hippophaes) kypambIHaaFbl OHONIOTUSUIIBIK OCTICEeH T
3arTap (BUTaMUHEP, KApOTUHOUATAP, Tokodeponaap, (raBoHOUATAP)— TEpi KacyllalapblH epKiH
panuKanIapablH 3USHIBI OCEPIHEH KOpFail OTBIPHIN, 3aKbIMIAHFAH TIHACPAIH KaJIbIHA KEIyiH
KeJlenIeTe 1l xKoHe KaObIHY bl ToMeHAeTe 1. by KacuerTepi mbIpraHak MaibIH KYHiK apanapbl MEH
Oacka Ja Tepi 3aKbIMIAHYJIApPbIH eMJIey/le THUIM/II, KaylIici3 )KoHe TaOUFU Kypall peTiHAe KoJJaHyFa
MYMKIiHiK Oepeni. COHbIMEH KaTap, OHbIH (papMaKoJIOTHSIIBIK )KOHE KOCMETOJOTUAJIBIK TOTEHIHAIIBI
JOp1-IOPMEKTEpre TOYENIUTIKTI a3aiTyra JKOHE jKaHama ocepyiepAl TOMEHIETYre BIKIMal €Tell.
Ocpunaiiia, melpFaHak MalbIHBIH KYpaMIbIK €peKIIeTIKTEPl MEH eMJIIK KaCHEeTTepi Tepi skapajapblH
KaJIITBbIHA KETIPYIiH 3aMaHayH, FEUIBIMU HET13/IeTeH 9ICTEPIH JaMBITY1a MAaHbI3/bI POJT aTKApabl.
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HNCCIEAOBAHUE XUMHUKO-TOKCUKOJOTTUMYECKUX CBOUCTB
JAMOTPU I KUHA

CABUT APJAK MYXTAPKbBI3bI
MarucTpaHT no cnenuanbHocTi «Papmanusa», HAO «MenuuuHckuil yHUBepcuTeT AcTaHay,
r.Acrana.

Annomayun. Jlamompuodcun — 5mo HPOMUBOINUIENMUYECKOe U HOPMOMUMUYECKOe
cpeocmeo, WUpoKo npumeHsemoe Npu MUlencuu U OUnoIApHOM apgekmusnom paccmpoiicmae.
0630p nNOCéAWEH aHANUZY XUMUYECKUX CBOUCMS, Memooo8 Cunmesd, @apMaKOKUHemuKu u
GPapmakoOUHaMuKu 3moeo COoeOUHeHUs, a MaxdxHce e20 MOKCUYHOCMU U Npouib NoOOUHBIX
ahpexmos ¢ yuémom co8peMeHHbIX OAHHbIX TUmepamypbl u papmaxonetinvix ucmounuxos. Ocoboe
BHUMAHUE YOeNeHO MANCENLIM KOXCHbIM peakyusam (Stevens—Johnson syndrome, SJS; toxic epidermal
necrolysis, TEN) u ¢paxmopam, érusiowum na moxkcuuHoCcms, MAKUM KAK CKOPOCHb MUMPOBAHUSL
003bl, 3aUMOOeticmeue ¢ OpyeumMu NPenapamaml U 2eHemuyecKas npeopacnoloNCeHHOCmy. AHanu3
OCHOBAH HA NAMEHMHOU TUMmepamype, HayyHvIX nyOIUKaAYUsx u COBPEMEHHbIX 0030pax MOKCUUHBIX
peakyuti, umo oOenaem padomy aKmyaibHOU U NONE3HOU Ol (apMaKonio208, MOKCUKOLO208 U
cneyuanucmos 8 oonacmu pazpabomru 1eKapcmeeHHbIX CPedCcms.

Knroueevie cnosa: Jlamompuoorcun, XUMUKO-MOKCUKOTOUYECKUe ceoticmea,
anmuxoneynvcanm, Stevens—Johnson syndrome, moxcuunocme, apmaxoxunemuxa, nobouHvle

aghhexmul.

BBenenue

JlamoTpuIKUH (3,5-muamuno-6-(2,3-nuxnopdennn)-1,2,4-rpua3un) — 3TO
AQHTUKOHBYJILCAHTHBIN MperapaT, KOTOPBIN TaKKe MPUMEHSIETCS KaK CTa0MIN3aTOp HACTPOCHUS TIPH
OWMOSIPHBIX paccTporicTBaX. MexXaHu3M ero JEHCTBHUS CBsI3aH MPEUMYIIECTBEHHO C OJOKamoi
HAaTPUEBBIX KAHAJOB, CHW)KCHHUEM THUIEPIKCIUTAIIMA HEWPOHOB M TIOJIaBIICHHEM BBhIOpoOca
BO30Y)KIAIOMIMX HEUPOTpaHCMHUTTEPOB. HecMoTps Ha O1aronpusTHBIN TPOPUIb TEPEHOCUMOCTH U
BBICOKYIO 3(()EKTUBHOCTh, JTAMOTPH/KAH MOKET BBI3BIBATH PEAKHE, HO TSKEIBIC TOKCUYECKHE
peaKIy, B YaCTHOCTH UMMYHHO-OIIOCPE/I0BAHHBIE KOYKHBIE CUHIPOMBI.

Henb HCCTIEIOBAHUS — cHUCTEMaTH3aIus COBPEMEHHBIX JTAHHBIX 0
XUMHUKO-TOKCUKOJIOTHUECKUX CBOMCTBaX JAMOTPUKUHA C aHAU30M MOCIEAHHUX MyOIUKanui u
(hapMaKoneHbIX HCTOYHUKOB.

1. XuMnueckasi CTPYKTypa U MeTOJbI CHHTE3a

JlamoTpuKMH TIpUHAIIEKUT K Kiaccy 1,2,4-tpuazuHoB. OCHOBHBIE METOJbI CHHTE3a
BEIECTBA OIMUCAHBI B MaTeHTax, BKIO4Yass PD Ne2145602 C1 u Ne2160106 C2, rne mpuBeaeHBI
CHOCOOBI MOJTyYEHUS TPOMEKYTOUHBIX COEAMHEHUN U (PUHATBLHOTO MPOIYKTA C BHICOKON CTENEHBIO
YUCTOTBI W  BBIXOJOM. TakKe 3aperuCTpPUpOBaHBl  (apMAIEBTUYECKHE KOMIIO3HMIIMA  C
KOHTPOJIMPYEMBIM BBICBOOOXKIEHHUEM, UTO MOKET CHIKATh MUKOBYIO IJIA3MEHHYIO KOHIIEHTPAIIHIO
Y, TOTEHIIMAIBHO, TOKCUYHOCTD JIEHCTBYIOIIETO BEIIECTRA.

CoBpemennble uccaenoanus (Ymomckwiit E.H. n ap., 2005) npemnararoT HOBBIH TOAXOA K
CUHTE3Y JIaMOTPUI)KMHA W JAPYTHX JAUAMUHOB 3,5-nmuamMuHO-1,2,4-TpuasuHOB € YJAY4YIIEHHBIMU
TEXHOJIOTHUYECKUMH XapaKTEPUCTUKAMM, YTO Ba)KHO MJI1 MPOHM3BOACTBEHHOH O€30MacHOCTH H
KadecTBa KOHEYHOIO Mpernapara.

2. apMakoKHMHETHKA U (papMaKoJI0ru4ecKass akKTUBHOCTh

JlaMmoTpuIKUH OBICTPO abCcopOMpyeTCst OCIe ePOPATBHOTO pUEMa, CBI3bIBACTCS C OEIKaMU
mwia3Mel Ha 55 % u Metabonu3upyeTcss B MEYeHH MyTEM TIOKypoHupoBaHus. [lomyBwiBeneHue
COCTAaBJISIET OKOJIO 29 4, a BBIBEICHUE MPOUCXOIUT MIPEUMYIIIECTBEHHO TOYKaMHU.

dapMaKkoJUHAMUYECKH IAMOTPUXKUH CHUKAET YaCTOTY U PacpOCTPaHEHHUE UICITHYECKON
AKTUBHOCTH 32 CUYET CTaOMIM3AIA MEMOPAHHOTO MMOTEHITNAIA HEHPOHOB.
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3. Tokcn4HOCTH M M00OUYHBIE I PeKThI

JlaMOTpHIKUH B IEJIOM Xopolio mnepeHocutcs. Hambonee dvacteie moOouHble 3¢ (EKTHI:
rojioBHast 00JIb, COHJIUBOCTb, TOJIOBOKPYKEHHUE, TOIIHOTA U HapylleHus cHa. Hanbonee 3HaunMbpiMu
CepbE3HBIMU PEAKIMSMU SIBISIOTCS KOXKHbIE M1 UMMYHHBIE PEAaKIMHU, TPEeOYIOle BHUMATEIbHOTO
HaOJII0JICHUS B MEpBbIe 2—8 HEeAeNb Tepanuu.

4. ®aKkTOpHI, BIUAOIINE HA TOKCHYHOCTh

1. CkopoCTh TUTPOBaHUS J03bI: OBICTPOE YBETUUYEHHUE J103bI MOBBIIIAET PUCK KOXKHBIX PEAKIIUH.

2. JlekapCTBEHHBIE B3aUMOJEHCTBHUS: BAJILIIPOAT HHIHOUPYET META00IM3M JJaMOTPUIKUHA.

3. I'enernueckue (aktopsl: onpenenéuusie HLA-anmenn moBbIIaoT BEPOSATHOCTD TAKEITBIX
pEeaKLHnid.

4. Bo3pacT 1 conyTCTBYIOIIHE 3a00I€BaHUs: BIUSIOT HA METa00IM3M U 0€30M1aCHOCTb.

5. MeToabl OLIEHKH TOKCHYHOCTH

Knaccudeckue metopl: in VItro (KJIeTOYHBIC JHHUH, IIUTOTOKCHYHOCTH), IN VIVO (MBIIIH H
KPBICHI Il OLIEHKU CHCTEMHON TOKCUYHOCTH), KIMHUKO-3MUIEMHOJIOTHYECKUIA aHaTNu3 MOOOYHBIX
3¢dexToB y mnamnueHToB. COBpEeMEHHbIE HCCIIEIOBaHUS BKIIOYAIOT (hapMaKOr€eHEeTHUYECKHe H
(apMakoHa130pHBIE METOIBI.

3akiro4yeHue

JlamoTpumKuH ocTaérest H3PEKTUBHBIM aHTUKOHBYIIBCAHTHBIM CPEICTBOM C OJaronpusaTHBIM
npodunem nepeHocumMoctd. Cepb€3Hble KOXKHbBIE pPEaKIUH, XOTb M PEIKH, TpeOyroT
IIPEIBAPUTEIIBHOTO  T€HETUYECKOr0  TECTUPOBAHUS W TIIATEJBHOIO  TUTPOBAHMS  JIO3BI.
KonTponupyembie popmbl BBIITyCKa YIy4dIIaoT 6€30MacHOCTh MPUMEHEHHUSI.
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AHAJIN3 JIMTEPATYPHBIX JAHHBIX O ITIEPCIIEKTUBAX CO3JAHUS
KOMBHUHHNPOBAHHBIX JIEKAPCTBEHHBIX ITPEITAPATOB HA OCHOBE
HECTEPOUJIHBIX IPOTUBOBOCITIAJIMTEJBHBIX CPEJICTB
TACTPOIIPOTEKTOPOB

EPMYXAMET EPHAP ®APXATYJIbl, KAMAHOBA ANT'YJIb ACETOBHA,
MAXAHOBA KAHCASI AMAHT EJIJIIKBI3bI, 9CKEPBAN HYPAUJIBIM
BATBIPBEKKbBI3bI
maructpanThl 1 kypca crienuanbHoctu «®apmanusi» HAO «MenunuHCKuil yHUBEPCUTET
Actanay, . Actana, Pecnyonuka Kazaxcran

Axmyansnocms. Hecmepouousie npomusosocnanumenvhvie cpeocmsea (HIIBC) sasnaromcs
KII04e8blMU Npenapamam 8 CO8PEMEeHHOU Mmepanuy 60CNAIUMENbHbIX U 00Ne8blX COCMOAHUL
brazo0aps cnocoonocmu 3ggexmusro cHudxicams ocnanerue, 6oab u memnepamypy. OHu WUPOKO
NPUMEHSAIOMCS NpU JledeHuu 3a001e8anull OnoOpHO-08UAMENbHO20 aAnnapamd, pesmMamuieckux u
B0CNANUMENbHBIX NPOYECCcos8, a makxice npu 001edblx CUHOPOMAX paziuuHo2o 2eHe3d. (OHaxo
MHO20UUCTIEHHblE KIUHUYECKUe UCCTIe008aHUS YKA3bIBAIOM HA MO, 4mo OIumenbHoe NpuMeHeHue
HIIBC uacmo conpogooicoaemcs pasgumuem NoOOYHBIX 3Pghekmos co cmOpoHbl HcenyOoyHO-
Kuweunoco mpaxkma. Haubonee pacnpocmpanéHHbiMu OCLONCHEHUAMU ABIAIOMC 2ACMPUmbl,
9PO3UBHO-A36EHHbIE NOPAdCEHUS U JHceyOounble Kkposomeuenus. OCHOBHOU namozeHemuyecKull
MEXAHU3M dMUX AGJIEeHUll CEA3aH C yeHemeHueM CUHmMe3d NpocmaziaHoOuHo8, Uusparowux 8aiCHyIo
POJIb 8 NOOOEPHCAHUU YELOCIMHOCTU CIUBUCTMOU 0D0NIOUKU JHceyOKdA.

Jlns cuuscenus cacmpomoxcuunocmu HIIBC 6 knunuueckou npakmuxe Hepeoko NPUMEHAIOMCS
2acmponpomeKmopvl UHSUOUMOPbI NPOMOHHOL NOMNbL U NPEenapamsl, YCUIUBAIOWUE 3AUUMHDbLE
mexanuzmul drcenyoka. OOHAKO ux coemecmuoe HazHaueHue mpebyem coONOOeHUs CLONCHBIX CXeM
mepanuu u Yacmo NPUBOOUM K CHUNCEHUIO NPUBEPIHCEHHOCMU NAYUEHMO8 JedyeHulo. B amoii céa3u
NnepCcneKmueHbIM HANpasileHuemMm COBPEeMEHHOU (apmayeemuieckol HayKu s611emcs paspabomka
KOMOUHUPOBAHHBIX NleKApCmeeHHbix gopm, obveounsaowux HIIBC u eacmponpomexmop 6 00HOU
maobaemke, Ymo no360.1iem nosblCumsb 0€30NACHOCMb U P HEKMUSHOCIb Mepanuu.

Knwoueswvie cnosa: HIIBC, ecacmponpomekmopul, KOMOUHUPOBAHHbIE NEKAPCMBEHHbIE
npenapamoul,  pebamunuo,  Oukiogenax, ubynpoghen, omenpazon,  2acmpomoKCUYHOCHb,
MOOUPUYUPOBAHHOE 8bICBODONCOEHUE, OUOOOCMYNHOCMb, KOMIIAEHMHOCb NAYUEHMOS.

Hear wuccaenoBanusi. I[IpoananusupoBaTh JUTEpATYpHBbIE JAHHBIE O TMEPCIEKTUBHOCTH
komOunupoBanus HIIBC ¢ ractponpoTeKTopoM ¢ II€IbI0  TIOBBIMICHUS OE€30MACHOCTH
IIPOTUBOBOCTIAJIUTENILHOM T€paIuH.

Marepuajabl u Metoabl. [IpoBenéH cucreMaTWyecKkwii aHAIWM3 HAYyYHBIX ITYOJIMKAIUH,
pasMenéHHbIX B 0a3ax maHHbIX PubMed, Scopus, ScienceDirect u eLIBRARY. PaccmarpuBamuch
OTEUYECTBEHHbIE U 3apyOeKHbIE HCCIIE0BAaHUS, TTOCBSIIEHHBIE BOIIPOCAM COYETAHHOTO MPUMEHEHUS
HIIBC wu racTponpOTEKTOpOB, a TaKXe TEXHOJOTUsAM IOJAyYeHUs M CTaHJapTU3aluu
KOMOWHUPOBAaHHBIX JIEKapCTBEHHBIX (opM. B 0030p BKIIOYEHBI CTaTbH, COAEPIKALIUE PE3YIBTATHI
JOKJIMHUYECKUX U KIIMHUYECKUX UCTIBITAHUHN, CBEJCHUS O (DapMaKOKUHETUKE U (PapMaKOTHHAMHUKE,
a TakXke JaHHbIE O CTAOMIIBHOCTH U OMOAOCTYITHOCTH KOMOMHUPOBAHHBIX MTPEMapaToB.

Pe3yabTarhl U 00Cy:KIeHHe. AHATU3 TUTEPATYPHBIX NCTOYHUKOB MOKa3aJl, YTO HauOoIbIIee
BHUMaHUe uccienonareneil ynensercs komouHamusim HIIBC ¢ racTponpoTeKTOpHBIME CpEACTBAMU,
TaKUMHU Kak pebdaMHIni, OMEINpas3on, cykpaibhar, MU30ompocTol U 1p. B psme uccremoBaHmii
MOKa3aHO, YTO pe0aMUMu CIOCOOCTBYET BOCCTAHOBJICHHMIO CIM3HMCTOM Keilyaka, o0iamaer
AQHTUOKCHJIAHTHBIMH CBOMCTBAMH M YCWJIMBAeT BBIPAOOTKY OHHIOTCHHBIX IPOCTAITAHIUHOB, a
OMEMPAa30Jl CHUXKAET KUCIOTHOCTb JKEITYTOUHOI'O COKA U YKPEIIAET 3allIUTHBIE MEXaHU3MbI KEITYIKa,
9TO JIeTIAeT UX MEPCIEKTUBHBIMA KOMITOHCHTAMU KOMOHMHHUPOBAHHBIX JICKAPCTBEHHBIX (hOPM.

0 “MexayHapoHbIH Hay4HO-UccaefoBaTebcKUH LeHTp “Endless Light in Science”


https://doi.org/10.5281/zenodo.18211054

Impact Factor: SJIF 2023 - 5.95 MEJULUHCKUE HAYKU m
2024 - 5.99 MEDICAL SCIENCES

B MexayHapogHOW MpakTHKE YKe CYHIECTBYIOT IpPHUMEpPbl YCHEIIHO pPealn30BaHHBIX
KOMOMHUPOBaHHBIX JIEKAPCTBEHHBIX (OpPM, TOATBEPKAAIOIUX MEPCHEKTUBHOCTh JIaHHOTO
HarpaBieHusi. Hambonee w3BeCTHBIMM M3 HHMX SIBISIIOTCA mperaparsl diclofenac + misoprostol
(Arthrotec), coueTaromuii NPOTUBOBOCHAIUTENBHBIA 3(PGEKT € TracTponpoTeKIHed 3a Cuér
MPOCTArJIaHAMHOBOTO KOMIIOHEHTa, W naproxen + esomeprazole (Vimovo), B KOTOpOM HHTHOUTOP
IIPOTOHHOM MOMIBI O0ECEeYMBAET CHIDKCHHE KHUCIOTHOCTHM M YMEHBIIEHHE DPHUCKAa 3PO3UBHO-
SI3BEHHBIX MOpakeHUH. OTH KOMOWHAIMU JI€MOHCTPUPYIOT KIMHUYECKYI0 3((EKTUBHOCTh H
0€30MacHOCTh MpH JUIMTEIbHOM IPUMEHEHHH, YTO IOATBEPXKIAeT OOOCHOBAHHOCTH CO3/aHUS
aHAJIOTMYHBIX (GOPM.

CoBpeMeHHbIEe TYOJIMKAllUK CBUAETEIBCTBYIOT O TOM, YTO COUYETaHHE IUKIO(eHaKa HIU
ndynpodeHa ¢ racTponpoTeKTOpaMH MO3BOJSIET CYIIECTBEHHO CHU3UTh YacCTOTY BO3HMKHOBEHHUS
SPO3UBHO-SI3BEHHBIX MOPAXKECHUN Kenynka 0e3 CHUKEHHUS NMPOTHBOBOCIAIMTEIBHOM aKTHBHOCTH.
OnHako B JMTEparype OTMEYAeTCs OrpaHMYEHHOE KOJUYECTBO JAaHHBIX O TEXHOJIOTUYECKUX
MOAXO/1AX K CO3[aHUIO CTAOMIIBHBIX JIEKAPCTBEHHBIX (DOPM, colleprKallinX J1Ba aKTUBHBIX BEILIECTBA C
pa3IUYHbIMM  (PU3MKO-XUMHUYECKUMHU  cBoiictBamu. Cpenu  0OCyKJaeMbIX  pelIeHHuH —
HCIIOJb30BAaHUE  IOJUMEPHBIX  MaTpull, MHUKPOKAICYIMpOBaHUE, a TaKXkKe TEXHOJIIOTHH
KOHTPOJIUPYEMOTO U 3aMEJIJIEHHOTO BEICBOOOKICHHUS IEHCTBYIOILUX BEIIECTB.

[lpoBenénHbIl aHaNMM3 TaKXkKe IOKa3ald, YTO KOMOMHHpPOBaHHBIE Npenaparsl 0071agaroT
IIPEUMYLIECTBAMU B IIJIAHE MOBBIIIECHHUS KOMIUIAEHTHOCTH MAIMEHTOB U CHUIKEHUS JIEKAPCTBEHHOU
Harpy3KH, YTO 0COOEHHO Ba)KHO IIPH JUTUTEIBHOM Tepanuu XpoHndeckux 3adoneBanuii. [lonyueHubie
CBEJICHUsI CIyXKaT OCHOBOW U1 pa3pabOTKM M CTaHJApTH3alMd HOBBIX KOMOWHHMPOBaHHBIX
MpenapaToB, BKIIOYAIOMIMX AUKIO(EeHaK ¢ pebaMUIIuAOM M HOYynpodeH ¢ OMEenpaszoyioM, ¢ IEIbI0
obecnieueHus ux 3PHEeKTUBHOCTH, O€30IMACHOCTH U KIIMHUYECKON 3HAYMMOCTH.

BriBOIBI.

O030p nuTEepaTypHbIX JaHHBIX [OKa3ajl, 4TO CO3JAaHHE KOMOMHUPOBAHHBIX JIEKAPCTBEHHBIX
¢dopm, obobenuustonmx HIIBC u racTpompoTekTop, SBISETCS MEPCIEKTUBHBIM HAIpPaBICHUEM
COBpeMEHHOM (apmaneBThueckoil Hayku. Mcnonmp3oBaHue pebGamunuga B COYETaHUU C
TUKJIO(PEHAKOM, a TaK)Ke OMENpa3ojia B COYETaHUM ¢ UOynpodeHoM, paccMaTpuBaeTCs Kak OQHO U3
Haubosee OOOCHOBAaHHBIX PELICHUH, MO3BOJIAIOIIEE IOBBICUTh 0€30MacCHOCTh U 3((HEKTUBHOCTh
TEpANUU BOCHAJIUTENbHBIX 3a0osieBaHni. COBMEIIEHNE 3TUX AKTHBHBIX BEIIECTB TpeOyeT yuera
paznuuuii HUX (QU3MKO-XMMHUYECKUX CBOMCTB, 4YTO OIpPEIENseT HEeoOXOOUMOCTh pa3paboTKu
ONTUMAJIBHBIX TEXHOJIOTMYECKUX TIOAXO/M0B, BKIOYas MOIU(MUIIMPOBAHHOE BBICBOOOKICHHE
JeMCTBYIOIIMX KOMIIOHEHTOB.

Taxum o0pazom, nanpHEHIINE UccaenoBaHus U pa3padboTka komOuHupoBaHHbIX hopm HIIBC
U racTPOIPOTEKTOPOB UMEIOT OTEHIIMAI JJISl CO3/IaHU I MHHOBAIIMOHHBIX IIPENaparoB ¢ YIy4IlIeHHON
raCTPOMHTECTUHAJIBHOM  0€30IacHOCThIO, IOBBIIIEHHONM KOMIUIAEHTHOCTbIO  HNAI[MEHTOB U
COXpaHEHHEM TeparneBTHUeCKoN 3(h(heKTUBHOCTH IPOTUBOBOCHIAIUTENILHON TEPAIHH.
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https://doi.org/10.5281/zenodo0.18211103
O3EHA (IEPBUYHBIV ATPO®PUYECKHNU PUHNAT):
COBPEMEHHBIE ITPEJICTABJIEHUS OB DTUOIMATOTEHE3E,
JIMATHOCTUKE Y TEPAITEBTUYECKHUX CTPATETUSAX. (CACTEMATUYECKHM
OB30P)

MAXMYAOBA I'YIMPABDHO CAPBAPOBHA, MYCAEBA PY3AHA
IMAKUPOBHA, OMUPBEKOBA TOI'’KAH BAYP)KAHOBHA, TYPCYHKYJI ASAYJIBIM
ABUMKYJIOBHA, YPUCBAEB /JKAHIOC CATBIBAJIITMEBAY
MexyHapoAHbIN Ka3aXCKO-TYPELKUI YHUBEpCUTET UMEHN XOMku Axmena fcasu,

Kaszaxcran

Annomayusn. Ozena npedcmasisem coboll npozpeccupyroujee 3a601e8aHue ¢ GbIPANCEHHOU
ampodhueti cruzucmou 000104KY U KOCMHBIX CIMPYKMYp ROAOCMU HOcA. [laHHas cmambos A615emcs.
cucmemamuyeckum 0030pom, 0000WaAWUM COBPEMEHHblE HAYYHble OaHHble O Nnpobieme
nepsuunoeo ampoguueckoeo punuma. Llenvro pabomul 6vi1 Kpumuyeckuil aHaius ungopmayuu oo
INUOEMUOLO2UU, IMUOLO2UU, NAMO2EHe3e, OUACHOCIUKE U TedeHul 3motl namonozuu. Mccredosanue
bazupyemcs Ha Memooonocuu OOKA3AMENbHOU MeOUYUHbL C UCNONb308AHUEM MeEHCOYHAPOOHBIX
cmanoapmos  cucmemamuyecko2o o06zopa. Ilouck numepamypvl oCyuwjecmensiicis 6 6e0yujux
MUPOBBIX U HAYUOHANLHBIX 0aA3aX OAHHBIX 3d NOCLeOHue namuaoyams Jem. bviiu npumenenvi
cmpoaue  Kpumepuu 6KIOYeHUs U UCKTIOUeHus nyoaukayuil 0asi  obecneueHus: Kaiecmed
omobpannoco mamepuana. Pezynemamer uccrnedosanus noomeepoicoarom, 4mo 03eHd umeem
CHOJACHYIO  MYTbMUPDAKMOPHYIO  NPUPOOy € Y4acmuem 2eHemuyeckux, UHQPEeKYUOHHbIX U
UMMYHOIOSUYECKUX MexXanusmos. Bulisenena snauumenvhas eceocpagpuueckas eapuaberbHOCmb
PacnpocmpanesHHocmu  3a001e6anus ¢ NpeodraoaHuemMm 6 pecUOHAX C HUSKUM COYUATIbHO-
IKOHOMUYECKUM YPOBHEM. YCMAHOBNIEHO, YMO KII0Uesyl0 Polb 8 NAMO2eHe3e USpaom HApyuleHus
MYKOYUNUAPHO20  KIUpeHca U cneyuguyeckue UMeHeHUs MUKpo@Iopvl Noaocmu  Hoca.
Juacnocmuxa ocHoBvl8aemcsi HA KIACCUYECKOU mMpuade CUMNMOMOS, BKIIOUAIOWel AHOCMUIO,
0bpaszosanue NIOMHBIX KOPOK U XAPAKMepHvlll 31080HHbIN 3anax. B cmamve noouepkueaemcs
HE0OX00UMOCMb KOMNIEKCHO20 N00X00d K Be0eHUN) NAYUEHMO8 C YYemoM UHOUBUOYATbHBIX
ocobennocmetl Kaxcoozo cayuasn. Paccmampusaiomes nepcnekmugnvie Hanpasienus Uccie008aHul,
BKIIOYAS U3YUEHUEe 2eHeMUUEeCKUX MApPKepo8 3a001e8aHUs U pa3spadbomKy Memooos peeHepamuHoll
meouyunvl.  0630p  demoHcmpupyem — HeOOCMAMOYHYI0  3PheKmusHocms — Cyuecmayouux
mepanesmu4eckux nooxo008 U aKmydalbHOCMb NOUCKA HOBbIX peutenull. Mamepuanvlt cmamou
npeocmasiaom nPaKmudecKylo YeHHOCmy Ol CHeYUAIUCmos 8 001acmu OmMoPUHOIAPUHSONOSUU U
CMENCHBIX MEOUYUHCKUX OUCYUUNIIUH.

Knioueswie cnosa: ozena, nepsuunviii ampoguuecxkuti punum, Klebsiella ozaenae, ampoghus
CAUBUCMOLL 000IOUKU HOCA, 3N1080HHLLI HACMOPK, NAMO2EeHE3, IedeHue, CUCTIeMAMUYecKutl 0030p.

O3EHA (BACTAIIKBI ATPO®UAJIBIK PUHUT): 9TUOITATOT'EHE3,
AAATHOCTHKA 7KOHE TEPAIIEBTIK CTPATET'UAJIAP TYPAJIBI 3AMAHAYH
TYCIHIKTEP. CKYHMEJII IIOJIY)

MAXMYJAOBA I'YJIMPABHO CAPBAPOBHA,MYCAEBA PY3AHA
IMAKHUPKDBI3bl, OMIPBEKOBA TOIKAH BAYPKAHKbBI3bIL, TYPCBIHKYJI AAYJIbIM
I3IMKVYJIKbI3bI, YPUCBAEB ’KAHJIOC CATBIBAJIITMEBAY

Koxxa Axmer Slcaym aTeiHAarsl XalbIKapaiblK Ka3aK-TYpik yHuBepcuteTi, Kazakcran

Anoamna. O3ena-6yn MYpoiH KYblCbIHbIH UbIPLILUMbL KAOAMbL MeH CYLeK KYPbLIbIMOAPbIHbIY
aukbin ampogusicel 6ap npozpeccuemi aypy. byn maxanra 6acmankvi ampousivlk punum maceneci
Mypanvl 3aManayu eblibIMu O0epekmepoi KOpblMbIHObLIAUMbIH JHCyueni wony 00abln mabwliaobl.
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Kymvicmely  makcamvl  0cbl  NAMONOSUAHBIY  ONUOEMUOLOSUACHL,  DMUOTIO2UACHL, NAMO2eHesl,
OUACHOCMUKACYL JHCIHE ey mypajibl aKknapammsl ColHU manoay 60.10si. 3epmmey sHcylieni uonyobly
XANbLIKApAaivlK CManoapmmapuli KO10aHa omulpbin, 0271101 MeOuyuHa aoicmemecine He2iz0enceH.
OdebuemmepOi i30ey COHbl OH 0eC MHCbLI0Agbl MHCemeKuli dNeMOIK JHCIHe YIMMbIK Maaimemmep
bazacvinoa  ocypeizindi.  Tanoanzan mamepuanovly CANACLIH  KAMMAMACHI3 — emy  YudiH
bacvlILIMOapobl KOCy MeH HCOoI0bll Kamay Kpumeputiiepi KoaoaHuwliobl.3epmmey Hamudicenepi
O3€HHIH 2eHeMUKANbIK, UHQDEKYUSTILIK HCIHE UMMYHOIOSUAILIK MEXAHUSMOEPOi KAMMUMBbIH KYpOoeli
MYIbMUGDAKMOPIbIK CUNAMEKA Ue eKeHIH pacmaiobl. OneyMemmiK-IKOHOMUKALbIK OeHeelll moMeH
aumakmapoa aypyovly MapanyblHbly AUmMapivlKmai 2eocpapusnvlk es2epiuimici aHblKMaiobl.
Ilamoeenezde MyKoyunuapivl Kiupencmiy OY3vliybl HCIHE MYPbIH KYblCbIHbIH MUKPODIOPACHIHOAEb
epexuie e3eepicmep wiewywi pos amapamviibl AHbIKMAnobl. [[uacHocmuka aHoCMUsIHbL, Mblebl3
KbIpMbICMblY NAtioa OOLYbIH JHCIHE MIH CACHIK UICMI KAMMUMbIH CUMIMOMOAPObIY KIACCUKAIbIK
ywmicine Hecizoencen.Maxanaoa ap ca2oauovly Jiceke epeKuleikmepin eckepe Omuvlpbin,
nayuenmmepoi 6acKapyobiy Keulenoi macininiy Kaxcemminici kopcemineen. Aypyovly 2eHemuKaubix
Mapkepiepin 3epmmeyoi JicoHe pe2eHepamuemi MeouyuHa 20icmepin 23ipneydi Koca an2anod,
3epmmey0iy, nepcneKmMusanblK 6azelmmapsl Kapacmulpuliaosl. Lllony Kordanvicmazel mepanesmix
Macinoepoiyy, MuiMOINiciHIY HCeMKINIKCI30ieiH JicoHe dHcana wewimoepoi mabdyovly O03eKmiliciH
kepcemeodi. Maxana mamepuanroapol OmMOPUHOIAPUHSONIO2UA HCIHE OHbIMEH OQUIaAHbICb
MeOUYUHANBIK NIHOEP MAMAHOAPbl YULIH NPAKMUKAILIK KYHOBLIbLIK 001bIN MAObLIAObL.

Kinm ce30ep: ozena, bacmanxvl ampoghusnvi punum, Klebsiella ozaenae, mypvin wvipvluumot
KaOLIRbIHLIH amMpPODUACHL, MYPLIHHAH CY a2y, NAMo2eHe3, eMoey, HCyueni WoJy.

OZEN (PRIMARY ATROPHIC RHINITIS): CURRENT UNDERSTANDING OF
ETIOPATHOGENESIS, DIAGNOSIS, AND THERAPEUTIC STRATEGIES.
(SYSTEMATIC REVIEW)

MAKHMUDOVA GULIRANO SARVAROVNA, MUSAEBA RUZANA
SHAKIROVNA, OMIRBEKOVA TOGZHAN BAURZHANOVNA, TURSUNKUL
AYALYM AZIMKULOVNA, URISBAEV ZHANDOS SATYBALDIEVICH

Khoja Ahmed Yasawi International Kazakh-Turkish University, Kazakhstan

Abstract. Ozena is a progressive disease with marked atrophy of the mucous membrane and
bone structures of the nasal cavity. This article is a systematic review summarizing modern scientific
data on the problem of primary atrophic rhinitis. The aim of the work was a critical analysis of
information on the epidemiology, etiology, pathogenesis, diagnosis and treatment of this pathology.
The study is based on evidence-based medicine methodology using international standards of
systematic review. Literature search has been carried out in the world's leading and national
databases over the past fifteen years. Strict criteria for inclusion and exclusion of publications were
applied to ensure the quality of the selected material.The results of the study confirm that ozena has
a complex multifactorial nature involving genetic, infectious, and immunological mechanisms.
Significant geographical variability in the prevalence of the disease was revealed, with a
predominance in regions with a low socio-economic level. It has been established that mucociliary
clearance disorders and specific changes in the microflora of the nasal cavity play a key role in the
pathogenesis. Diagnosis is based on the classic triad of symptoms, including anosmia, the formation
of dense crusts and a characteristic fetid odor.The article highlights the need for an integrated
approach to patient management, taking into account the individual characteristics of each case.
Promising areas of research are being considered, including the study of genetic markers of the
disease and the development of regenerative medicine methods. The review demonstrates the
insufficient effectiveness of existing therapeutic approaches and the urgency of finding new solutions.
The materials of the article are of practical value for specialists in the field of otorhinolaryngology
and related medical disciplines.
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Key words:ozen, primary atrophic rhinitis, Klebsiella ozaenae, atrophy of the nasal mucosa,
fetid runny nose, pathogenesis, treatment, systematic review.

AxTyanbHocTh: O3eHa (MepBUYHBIA aTPOPUUECKUI PUHUT) MPOAOIIKAET OCTABATHCS OIHOM
13 HanboJee CI0KHBIX M COLMAIbHO 3HAYMMBIX MPOOJEM B COBPEMEHHOW OTOPUHOJIAPUHTOJIOTHH,
HECMOTPSI HAa MHOTOBEKOBYIO HCTOPHIO U3yUeHHUs. AKTYaJIbHOCTh TeMbI 00YCIIOBJI€HA HECKOIbKUMU
¢dbyHIaMeHTanbHBIMU  (hakTOpamMu. Bo-mepBbIX, COXpaHSETCS BBICOKAas pPaclpOCTPAaHEHHOCTh
3a0oJieBaHMs B pa3BHUBAIOLIMXCs cTpaHax Asuu, AQpuku u Boctounoit EBpormsbl, rae nokaszarenu
3a00J1€eBa€MOCTH JAOCTUTAIOT 2-3% HacCeJIeHMs], UTO CO3/A€T CYIIECTBEHHYI0 MEIUKO-COLHUATbHYIO
Harpy3ky [1]. Bo-BTopbIX, naTosorus XapakTepusyeTcsi KpaliHe TsDKEIBIM BIIMSHHUEM Ha KauecTBO
YKU3HU MAIlMEHTOB: MOCTOSIHHBIN 3JI0BOHHBIN 3aMax U3 HOCa, HE OIIYIAeMblil cCaMUM OOJIbHBIM U3-3a
aHOCMHUM, TPHUBOJAUT K BBIPRKEHHOW COLMANBHOM  Je3afanrtanuu, HpogecCHOHATBHBIM
OTpaHUYEHUSIM U IICUXO0JIOTMUYECKUM paccTpoiicTBam [2]. TpeTbum acieKTOM aKTyaabHOCTH SIBISETCS
OTCYTCTBHE €MHOI 00ILIeNPU3HAHHON 3THOIOTMUECKOM KOHIIETILUH, YTO MPEMSTCTBYET pa3paboTKe
3¢ deKTUBHBIX METOJ0B JieueHusi. COBpeMEHHbIE UCCIIEA0BAaHUS MMOKAa3bIBAIOT, YTO TPAJUIIMOHHAS
uHdpexmonHas Teopus (ponb Klebsiella ozaenae) He 00bsCHAET BceX ciaydaeB 3a00J€BaHU, UTO
YKa3bIBaeT Ha HEOOXOIUMOCTh PACCMOTPEHHS TeHETUYECKUX, AyTOUMMYHHBIX U CPEIOBBIX (DaKTOPOB
B X KOMIUIEKCHOM B3aumozeiictsuu [3]. Kpome Toro, nuddepenunanbias TMarHoCTUKa 03€HbI €
BTOPUYHBIMU (opMamMu aTpOPUIYECKOr0 PHHUTA W CHUHAPOMOM '"MycTOro Hoca" MpeacTaBisIeT
3HAYUTENbHBIEC CII0)KHOCTHU B KIIMHUYECKOHN MPaKTHKE, TpeOys pa3paboTKU YeTKUX AUATrHOCTUYECKHX
kputepueB [4]. OTCyTCTBHE CTaHIAPTU3UPOBAHHBIX MPOTOKOJIOB JICUEHHUS MPUBOJIMUT K HIMPOKOH
BapHa0EIbHOCTH TEPANeBTUYECKUX MOJIXOJO0B W YacTO HEYIOBICTBOPHUTEIBHBIM pE3YJIbTaTaM.
CoBpeMeHHbIE METO/IbI, BKIIIOYAIOIINE KaK KOHCEPBAaTUBHbBIE, TAaK M XUPYypruyecKre BMEIIaTeIbCTBa,
HOCAT NPEUMYIIECTBEHHO NAJTMATUBHBINA XapaKTep U HE MO3BOJISIOT JOOUTHCS TOJTHOTO H3JICUCHHUS
[5]. B mnocnennee necsiTuieTHE MOSIBUWIMCH HOBBIE JaHHBIE O MOJICKYJISIPHBIX MEXaHU3Max
3a0oNeBaHMsA, BKIIOYAas pOJb MATPUKCHBIX METaJUIONPOTEHUHA3, LHUTOKHMHOBOIO MpodmwiIsi u
MIPOLIECCOB aIONTO3a, YTO OTKPBIBAET MEPCHEKTUBBI JiA pa3paOOTKU TapreTHON Tepamuu [6].
AKTyalqbHOCTh  CHCTEMAaTHYECKOrOo  OOOOIIEHMS  HAKOIUICHHBIX  3HaHMH  0OycloBieHa
HEOOXOIMMOCTHhIO KOHCOJHUAALIUN Pa3pO3HEHHBIX JAHHBIX, KPUTHYECKON OLIEHKH COBPEMEHHBIX
KOHLICNIIIMM M ONpEeIeJeHUs IEPCHEKTUBHBIX HAIPABICHUN U1 JAJIbHEHIIMX HCCIEAOBAHUM.
Oco0y10 Ba)XXHOCTh MPUOOPETAET MEKIUCIHUILUIMHAPHBIN MOIX0J, OOBEAMHSIOMNUNA TOCTHKEHUS
IFE€HETUKH, UMMYHOJIOTUH, MUKPOOHUOJIOTMM M TKAHEBOM MH)KEHEPHUH JJI PELICHMs 3TON CIOXKHOU
KJIIMHWYECKOU 1pobiieMsl [7].

Heanb uccaenoBanus: [IpoBectu cucteMaTuyecKuil aHAJIW3 U CUHTE3 COBPEMEHHBIX HayUHBIX
naHHbix (2010-2024 rr.) st KOMIUIEKCHOW OIEHKH SIHIEMHOJIOTHYECKHX XapaKTEPHUCTHK,
STHONATOT€HETUYECKUX  MEXaHU3MOB, JIMArHOCTUYECKUX  KPUTEPUEB U  CPAaBHUTEIbHOU
3¢ (HEeKTUBHOCTH Pa3INYHBIX METO/IOB JICUCHHUS 03€HbI (IEPBUYHOTO aTPOYUIECKOTO PUHHUTA).

Marepuanbl 1 MeTObI HccJaeqoBaHusA: CrcTeMaTHUECKU 0030p MPOBEJIEH B COOTBETCTBUU
¢ pexomenmanusiMu PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-
Analyses). TTouck auTepaTypbl OCYIIECTBIISIICS B AJIEKTPOHHBIX Oa3zax gaHHbIXx PubMed/MEDLINE,
Scopus, Web of Science, KubepJlennnka u eLibrary 3a nepuoa ¢ stuBaps 2010 roga no mait 2024
roja. Mcnonp3oBanuch KiItoueBble ClioBa U UX KomMOuHauuu: "ozena", "primary atrophic rhinitis",
"atrophic rhinitis", "Klebsiella ozaenae", "empty nose syndrome", "ozena", "mepBUUHBIH
atpoduueckuit punut", "nmeuenue o3eHbI", "maTorene3 arpoduyeckoro puHHTA". Kpurepun
BKJIIOYEHHUS:  OpUTHHAJbHbIE  MCCIelOBaHHWS  (MPOCHEKTHBHBIE U PETPOCHEKTHBHBIE),
CUCTEMAaTUYECKHUE 0030pbl, METa-aHaJu3bl, KIMHUYECKHUE CIIydal C OMHCAHMEM HOBBIX METOJOB
JieueHus, MyOJUKaIMM Ha aHTJIMHCKOM U PYCCKOM SI3bIKaX, UCCIIEIOBAHMUS, BKIIIOYAIOIUE TAllUeHTOB
C TIOATBEP’KIEHHBIM JUArHO30M IEPBUYHOIO aTpoduyeckoro puHuTa. Kpurepun uckitoueHus:
HCCIIEZIOBAaHUSI BTOPUYHOTO aTpo(UUYecKoro pHHUTA, CTaTbU 0€3 pPEeLeH3UPOBaHMs, TE3UCHI
KoH(epeHnuii, ayonupyromue MyOoJIuKalud, HWCCISAOBAaHUS Ha JKUBOTHBIX 0€3 KIMHUYECKOU
koppensinuu. [locne ynanenus nyO0iuMKaToOB Ba HE3aBHCUMBIX HCCIIEI0BATENs MPOBEIN CKPUHUHT
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3arojoBKOB W aHHoTaruii 1250 myOnukaruii. I[lomabie Texcthl 250 crareid ObUIM OIICHEHBI HA
COOTBETCTBHUE KPUTEPUSIM BKIIIOUEHHUS. MEeTOA0I0THYECKOe Ka4eCTBO UCCIICOBAaHUI OLIEHUBAJIOCH C
ucrnoJyib3oBaHueM mikanbl Newcastle-Ottawa 111 HaOMOAATENBHBIX HCCIEAOBAHUNA U MHCTPYMEHTA
Cochrane Risk of Bias nns xiIMHMYECKHWX HCTBITaHWA. V3BleyeHHe NaHHBIX MPOBOAMIOCH IO
CTaHJAPTU3UPOBAHHON (QopMe, BKIIOUYAIONICH XapaKTEPUCTUKUA WCCIIETOBAHMS, METOI0JIOTHIO,
OCHOBHBIE pPE3yabTaThl M BHIBOJBI. BBUAY 3HAYMTENHHOM KIMHUYECKOW M METOA0JOTHYECKON
TeTePOreHHOCTH BKJIIOYEHHBIX HCCIIEIOBAHUN KOJIWYECTBEHHBI MeTa-aHAIW3 HE IPOBOJIMICS.
BMecTo 3TOro Obul BBHIMOJHEH KAa4eCTBEHHBIH CHHTE3 JAHHBIX C TEMaTHMYECKHUM aHAJIU30M IO
KITIOYEBBIM HATPABJICHUSM: SIUJIEMHUONIOTHS, ITHOJIOTHS, TMATOTCHE3, JWAarHOCTUKA W JICYCHHE.
Cratuctuueckass o0paOOTKa ONHMCAaTENbHBIX  JIaHHBIX ~ MPOBOAMIACH C  HCIHOJIB30BAHUEM
nporpaMMmHoro ooecreuenust R 4.2.1. Bce aranbl 0030pa T10KyMEHTHPOBAIUCH B COOTBETCTBUH C
PRISMA-1poTOKOI0M, a pacX0KIeHUSI MEXKIY UCCIEeOBATENSIMU Pa3pelIaiiuch MyTeM KOHCEH yca
C MPUBJICYEHHUEM TPETHET0 IKCIIEPTA.

PesyabraThl: OnuaeMHOJOTHYECKHE XapakTepucTHkH. CucremMaTHueckuid aHanmu3 68
WCCIICZIOBAaHUH BBISIBIJI BBIPAXCHHYIO TEOTrpaHUuecKyl0 BapHaOEIbHOCTh PACIPOCTPAHECHHOCTH
o3eHbl. Haubonpime nokaszarenu 3a001eBa€MOCTH 3aperUCTPUPOBAHBI B Pa3BUBAIOIINXCS CTPAHAX:
WNupun (0,5-2,7%), banrnanem (1,2-1,8%), Erunre (0,8-1,5%) u HekoTopbIx pernonax BocTouHoii
EBpomnsl [8]. B 3anagnpix crpanax 3aboneBanue BcTpevaercs 3HauuTenbHo pexe (0,001-0,01%), uto
YKa3plBa€T Ha BIMSHUE COIHAIBHO-DKOHOMHYECKHX M  OJKoJormueckux (daxtopoB [9].
Jlemorpaduueckuil ananu3 moxasaj npeodiagaHue 3a00J1eBaHus y JKEHIIMH (cooTHomieHue 2:1) ¢
nukoM 3abosieBaemocTH B Bospacte 20-40 net [10]. YcraHoBIeHa CBSI3b C HU3KMM COIMATIBLHO-
SKOHOMHUYECKUM CTaTyCOM, IUIOXMMHU >KUJHUIIHBIMHA YCIOBHUSMH, HETOJTHOIECHHBIM MMHUTAHUEM U
HenocTaTouHoM rurneHoi [11]. Ce3oHHbIe KOJIeOaHNS HE BBISBIICHBI, OJTHAKO OTMEUYCHO YXY/AIICHHUE
CHUMIITOMATHKH B YCIIOBHUSIX HU3KOH BIa)KHOCTH BO3/1yXa.

Jtuonornyeckue ¢axkropbl. CoBpeMeHHbIE IaHHbIC MOATBEPKIAAIT MYIbTHU(PAKTOPHYIO
NPUPOY O3€HBI. | eHeTHYeCcKne MCCIeJOBaHUS BBISBUIM ACCOIMAIIUIO C TOIMMOpP(HU3MaMU TeHOB
MUCS5B (otBeTcTBeHHBIH 3a cuHTe3 MynnHOB) U TGF-B1 (perynsarop Bocnasienns u puodposa) [12].
B 25-30% cinydaeB oTrMewaercss CeMEiHBIM XapakTep 3a00JeBaHUs, YTO CBUICTEIBLCTBYET O
HacJIeZICTBEHHOH TpeapaconokeHHOCTH [13]. MHpeKIMOHHBI KOMITOHEHT OCTAeTCs 3HAYUMBIM: Y
70-85% nmanmenToB BeisiBisiercs Klebsiella ozaenae, ogHako coBpeMeHHbBIE METO/IbI CEKBEHUPOBAHUS
MOKa3ajd MPUCYTCTBHE KOMIUIEKCHOIO MHKpoOHOMa, BKIodaroiiero Pseudomonas aeruginosa,
Staphylococcus aureus, Corynebacterium spp. u aHadpoOHbIe Oaktepuu [14]. Kpurndeckum
(hakTOpoM SIBIISIETCS CIIOCOOHOCTH MUKPOOPTaHU3MOB (DOPMHUPOBATH OMOIUIEHKH, 00ECTIeUnBaIOIINE
YCTOMYUBOCTh K QaHTHOMOTHKAM W MOCTOSHHYIO aHTUTCHHYIO CTHMYISLUIO [15]. AyrommMMyHHBIE
MEXaHHU3MBbI MOJATBEPKIAIOTCA OOHAPY)KEHHEM aHTUTENl K aHTUI€HaM CIU3UCTOM 000JIOUKH HOCA U
accolyanuei ¢ JpyrdMH ayTOMMMYHHBIMH 3a0oneBaHusmu (cuHzapoMm lllerpena, cucremHast
ckaepoaepmusi) B 15-20% cnyuaes [16]. Jledunut nuraTenbHbIX BemecTB (3kene30, BUTaMUHBL A, D,
IIMHK) paccMaTpUBaeTcs Kak BaXXHbIM KO(PAKTOp, OCOOEHHO B pETMOHAX C BBICOKOU
pacrpocTpaHeHHOCTRIO 3a00JeBanus [17].

IlaToreHeTH4eckne MeXaHM3Mbl. AHAJM3 JIUTEPATYyphl TO3BOJIWI PEKOHCTPYHUPOBATH
NAaTOrCHETUYECKYI0  Lenb  3a0oieBaHus.  [lepBUYHBIM  3BEHOM  SBISETCS  T'€HETUYECKH
JeTePMUHAPOBAHHAS WIIM TIPUOOPETEHHAS TUCHYHKINS MYKOIFITHAPHOTO KIMPEHCA, IIPUBOISIIAS K
MeTaIuIa3ui MepILaTeabHOro SnuTenus B Tuiockuid [18]. Hapymienue 3amMTHBIX CBOWCTB CIU3U
CTIOCOOCTBYET aJre3uH M KOJOHH3AIMH YCIOBHO-ITATOTEHHBIX MUKPOOPTaHU3MOB, (POPMHUPYIOIIHX
OuoruieHKH. XpoHMYECKas OaKTepualbHas TMEPCUCTEHIUS AaKTUBUPYET HMMYHHBIH OTBET C
UHUIbTpaIMen CIM3UCTON JIMMQPOIIMTAMU, TIIa3MoluTaMu U HelTpodmnami [19]. KiroueByro posib
B JECTPYKLUMHM TKaHEH HUrparoT MaTpUKCHbIe MeTayuionporenHassl (MMP-9, MMP-2), yposenb
KOTOPBIX Koppenupyer ¢ TsxkecTbio atpoduu [20]. [IpoBocnanurensusie nutokunsl (IL-1p, TNF-a,
IFN-y) uHAyUMpYIOT amonTo3 JMHUTEIHATBHBIX U KEIE3UCTHIX KIETOK, a TPaHCHOPMUPYIOUIUI
daxtop pocta 6eta-1 (TGF-1) crumynupyet pudbpo3 crpomsi [21]. HapyriieHre MUKPOIUPKYISIIIAA
BCJIEJICTBHE SHIAPTEPUUTA U MEPUBACKYISIpHOTO (UOpo3a ycyryoseT UIIeMUYeCKHe U3MEHEHUs
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TKaHed. 3aBepIIaroluM 3TaroM SIBIISIETCs HeoOpaTuMmas aTpodusi CIU3UCTON OOOJIOUKH, KeJIe3 U
KOCTHBIX CTPYKTYP € PacIIMpEeHUEeM HOCOBBIX XOJ0B [22].

JAuarnocTuyeckmne Kputrepuu. KiimHuyeckas AMarHoCTHKAa OCHOBBIBAETCS HAa KJIACCHYECKOM
Tpuajze: aHOCMHUs (cacosmia), HaJM4Yue IJIOTHBIX 3JIOBOHHBIX KOPOK M XapaKTepHbI ¢etop,
OLIYIIAEMBI OKpYKarommmu [23]. DHmocKoNuYecKast KapTHHA BKIIOYAET OJeTHYI0 aTpohUIHYIO
CJIM3UCTYIO, PacIIMPEHHBbIE HOCOBBIE XO[bl, BUIUMYIO 3aJJHIOI0 CTEHKY HOCOTJIOTKH M OOMWJIbHBIE
KOpKHM, IUIOTHO TMpHJErallue K Meperopojake M sarepanbHoil crteHke [24]. KommbprorepHas
TOMOTrpadus SBISETCS 30JI0THIM CTAHAAPTOM BU3YalU3allUM U AEMOHCTPUPYET MaTOTHOMOHUYHbIE
MPU3HAKWA: MCTOHYEHUE CIU3UCTOM O0O0O0JIOUKH, aTpopui0 U CKJIEpO3 HOCOBBIX PaKOBHH,
IapasoKcaabHOE PAacIIMPEHHUE IMOJIOCTH HOCA, XPOHMYECKUI CHUHYCHUT [25]. bakrepuonorumdeckoe
UCCJIEIOBAaHUE BBIABIAET XapaKTEpHYIO MHKPO(MIOpYy, a TUCTOJOTMYECKHI aHaiu3 OWONTaToB
MOKa3bIBAET IJIOCKOKJIETOUHYIO METaIlIa3uio, TUM(OIUIa3MOIUTApHYI0 UHUIBTpaluio, Gpudpo3 u
yMEHbILIEHHE KoJaudecTBa sxene3 [26]. AuddepenunanbHas JUarHocTUKa JAOHKHA MPOBOJUTHCS C
BTOPUYHBIMU (popMaMu  aTpopUUecKoro puHUTA (MOCTPaJUKaIbHBIE, IOCTTPABMAaTHUYECKUE),
rpaHyjeMaTO3HbIMU 3a00JIEBaHUSMU U CUHJIPOMOM "mycroro Hoca'" [27].

JleyeOnnbie crparermu. KoHcepBaTuBHas Tepamus BKIIOYAET €KEAHEBHBIN TyalleT IOJOCTU
HOCAa W30TOHMYECKUMHU WIH ciadomenoyasiMu  pactBopamu  (200-500 wmu1), 4TO SABISIETCS
00s13aTeNIbHON MOXU3HEHHOW mpoueaypoi [28]. MecTHoe iedueHue mpeaycMaTpiuBaeT IpUuMEeHEHNE
Ma3el U Karesb ¢ aHTUOMOTHKaMH (110 pe3yJibTaTaM I0CeBa), YBIAKHSIOIIUX CPEJCTB, MYKOJUTHKOB
(ameTunmucTenH) u pacTUTeNbHBIX Maced [29]. CucreMHas aHTHOMOTHKOTEpamnus (MaKpOJHUIBI,
(TOPXMHOJIOHBI) Ha3HAYAETCsl KypcaMu MO 4-6 Hellelb ¢ y4eTOM 4yBCTBUTEIBHOCTH MUKPO(DIOPHI
[30]. lomomHUTETHHO MPUMEHSIOTCS TIpenapaThl xKene3a, BUTaMUHbI A, D, HuHK npu ux aeduuute
[31]. Xupyprudeckoe jJe4eHUEe HAMpaBICHO HA CYKEHHNE HOCOBBIX XOJI0B U BKJIFOYAET UMILIAHTAIIUIO
pa3IMYHBIX MaTEpUANIOB: ayToXpsll (yIIHas pakoBUHA, peOpO) IEMOHCTPUPYET HAMIYUIIHe
JOJATOCPOYHBIE  PE3yJbTaThl, JEMHHEPAJU30BaHHbIM  KOCTHBI  MaTpukc, OHOKepamHKa,
nonurerpadropsTHiieH [32]. ATbTepHATUBHBIMUA METOJAMH SIBIISIFOTCS MEAMAIM3ALINs JaTepaIbHON
CTEHKH HOCAa W TPAHCIUIAHTAIMS ME3CHXHMMAaJbHBIX CTBOJOBBIX KJIeTOK [33]. KoMOMHUpOBaHHBIM
MOJIXO/T TTOKa3bIBAET 3PPEKTUBHOCTH B 60-75% CiydaeB Mpu yCIOBUU JIIUTEIBHOTO HAOTIOACHUS U
noJJepKuBaroniel Tepanuu [34].

Obcy:xknenune: IlpoBeneHHBIN CHUCTEMAaTUYECKHM aHAIW3 TMOJTBEPXKAACT, YTO O3€HA
IPEJCTABISACT COOOM CHOXKHOE MyNbTU(AKTOpHOE 3a00JieBaHUE, B Pa3BUTUM KOTOPOTO
MEPeIUICTAIOTCSl TeHEeTUYeCKHne, WH(QEKIMOHHBIE, AayTOMMMYHHBIE W CpeIOoBbie (DaKTOPHI.
OOcyxaeHre pe3yabTaToOB MO3BOJSET BBIIEIUTh HECKOJBKO KJIFOUEBBIX MOJIOKEHUH. Bo-nepBbIX,
HEOO0XOAMMO MEPEeCMOTPETh TPAAUIIMOHHYIO KOHIETIHIo JoMuHupYytomei poiu Klebsiella ozaenae,
IIOCKOJIBKY COBPEMEHHbIE JaHHbIE CBHJIETEIILCTBYIOT O KOMIUIEKCHOM M3MEHEHUU BCEro
MHUKpOOHOMa TOJOCTH HOCa ¢ ()OPMHUPOBAHHWEM MOJUMHUKPOOHBIX OHMOIUIEHOK. DTO OOBSACHSET
HU3KYI0 3((EeKTUBHOCTh CTaHIAPTHOW aHTMOMOTUKOTEpanuu M TpeOyeT pa3pabOTKU HOBBIX
MOJIXO/IOB, HANpPaBJICHHBIX HA pa3pylleHHne OMOIUICHOK. BO-BTOPHIX, BBISBICHHAS acCOIMAIHS C
ayTOMMMYHHBIMHU IIPOLIECCAMU OTKPHIBAET NEPCIEKTUBBI JIs1 IPUMEHEHUS IMMYHOMOTY I PYIOIIeH
TEpanuu, XOTsA [JaHHBIM acmekT TpeOyeT MJajbHEWIero W3y4eHHUS B KOHTPOIUPYEMBIX
UCCIIEIOBAaHUAX.  TpeTbUM  B@KHBIM  aClEKTOM  SIBISETCS ~ HEOOXOAMMOCTh  YETKOH
nuddepeHIMaTbHON JUArHOCTUKU C CHUHAPOMOM '"MyCTOro Hoca", MOCKOJBKY 3TH COCTOSTHUS
TpeOYIOT NPUHLIUITHAIBHO Pa3HBIX MOJIXO0A0B K JIEYEHUI0. XUPYPrHUECKOE CYKEHHE HOCOBBIX XO0B
IIpU 03€HE MOKET ObITh 3P(GEKTUBHBIM, TOTAA KaK MPHU CUHAPOME "MyCTOro HOca" aHaJOTWYHbIE
BMEIIATEIbCTBA YaCTO YCYIyOJIIIOT CHMOTOMATHKY. YeTBepThlii BBIBOJ KacaeTcs JiedeOHOU
CTpaTeru: HU OJIMH H30JUPOBAHHBIM METOJl HE OOecneurMBaeT CTaOWJIBHOIO pe3ysbTaTa, 4To
JUKTYET HEO0OXOJIMMOCTh KOMIUIEKCHOI'O MO3TAMHOIO MOAX0Ja C COYETaHWEM KOHCEPBAaTUBHBIX U
XUPYpruueckux MeroaoB. Oco0oro BHHUMaHUS 3acily’)KMBAalOT HOBBIE HAIPaBJICHMS, TaKUE Kak
MIPUMEHEHHE ME3E€HXUMAJIbHBIX CTBOJIOBBIX KJIETOK M 00OTalIeHHOM TpOMOOIMTAaMU IJIa3Mbl, XOTs
JoKa3aTtenbHas 0a3a JJIs ’TUX METOAO0B OCTA€TCs OrpaHHueHHON. OrpaHUYEHUs HACTOALIETO 0030pa
BKJIIOYAIOT TeTePOreHHOCTh BKIIIOUEHHBIX MCCIENOBaHUN, NpeoliagaHue HaOI0JaTeIbHbIX
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IM3aifHOB M OTCYTCTBHE KPYITHBIX PaHIOMH3MPOBAaHHBIX KOHTposmpyembix trials. Kpome Toro,
OOJIBIIMHCTBO MCCIIEOBAHUIM MPOBEACHO B HHAEMHYHBIX PETHOHAX, YTO MOXKET OTPAaHUYUBATH
HKCTPATIOJISINIO PE3yAbTaTOB Ha APYrHe MONyisanuu. [lepcrieKTHBHBIME HAIIPABICHUSIMHA OYTYIITHX
HCCIIEZIOBAaHUM SIBJIAIOTCS M3ydeHHE MeHETHYECKHX MapKepoB MpeApacHoiOkKEHHOCTH, pa3paboTka
METOZIOB MOJICKYJSIPHOW JHArHOCTHKH MHKpOOMOMa, OIeHKa d((EKTHUBHOCTH TapreTHON
MMMYHOCYTIPECCUBHOM Tepamuy M COBEPIICHCTBOBAaHME METOAOB TKAHEBOW WH)KCHEPUH IS
pereHepanmu CIu3ucTol 000I0UKH.

3akaouenne:. Ha ocHOBaHMM CHCTEMAaTHYeCKOIO aHajM3a COBPEMEHHOM HaydyHOU
JUTEPaTypbl MOXKHO CleJaTh cleAylouiue BbIBOAbL. O3eHa (IEepBUYHBIN aTpOPUUECKU PUHUT)
SABISETCSI XPOHUUECKUM MPOTrPECCUPYIOIUM 3a00J€BaHUEM C MYJIbTU(PAKTOPHOH 3THOJIOTHEH,
BKITIOYAFOIIIEH TEHETHUYECKYIO MTPEIPACIIONOKEHHOCTh, ayTONMMYHHBIE MEXaHU3MBI, CIICTIH(pHIeCcKre
M3MEHEHHMsT MUKpOOMOMa M BIUSHHE CpeloBbIX (akTopoB. IlaTorenes xapakrepusyercsi KackaioM
B3aMMOCBSI3aHHBIX ~ MPOIIECCOB: HApYIICHHEM MYKOUWJIMAPHOTO KIMPEHCA, XPOHUYECKUM
BOCMAJICHUEM C aKTHUBALMeHl METaJUIONPOTEHHA3, aronTo30M KIETOK MU (GUOPO30M TKaHEM.
JImarHOCTHKa  OCHOBBIBA€TCS ~ HA  COYETAHWHM  KIMHUYECKUX,  DHJOCKONHMYECKUX U
PEHTTCHOJIOTUYECKUX TPU3HAKOB, IPH 3TOM HEoO0X0AMMO IpoBeacHue auddepeHnnaIbHON
JTUArHOCTHKU C BTOPUYHBIMH (hopmamu atpoduu u cuHApOoMOM 'myctoro Hoca". CoBpeMEHHOE
JIeYeHHEe HOCUT CHMITOMATHYECKUH XapakTep M BKIIOYACT KOMOMHALIMIO €XKEIHEBHOIO Tyasera
MOJIOCTH HOCA, JJUTENIbHON aHTUMHUKPOOHOW Tepanmud U XUPYPrU4eCKUX BMEIIATENIbCTB,
HaIpaBJICHHBIX Ha CY>)KeHUE HOCOBBIX X0/10B. Hanbosiee nepcrneKTMBHBIMU MPEACTABISIIOTCS METOIBI,
OCHOBaHHBIE Ha MMIUIAHTAIIMM ayTOXpsIlla U NMPUMEHEHUH pPEreHepaTHBHBIX TexHoJorui. Jlms
yIAy4IIEHUs] pe3yJlbTaToOB JICYCHHS HeoO0XoauMa pa3paboTKa MEepCOHAIM3UPOBAHHBIX MOJIXOAO0B C
Y4€TOM T'€HETHYECKOTo MpOoduisi, OCOOCHHOCTEH MHUKpOOMOMa M MMMYHHOTO CTaTyca TallueHTa.
JlanpHei1re ucciae10BaHus TOJIKHbBI OBITh HAIPaBJIEHBI HA yTOUHEHUE MOJICKYIISIPHBIX MEXaHH3MOB
3a0oneBaHus, pa3pabOTKy HOBBIX JUATHOCTHYECKHX MAapKepoB U OLEHKY 3((EKTUBHOCTH
WHHOBAIlMOHHBIX ~ METOJIOB JICYEHHS B pPaMKaxX MHOTOICHTPOBBIX  paHJIOMH3UPOBAHHBIX
KOHTPOJIMPYEMBIX HUCCIIeI0BAaHUM.
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OTOMMKO3 Y B3POCIJIBIX: OTUOIIATOI'EHETUYECKHUE,
JUATHOCTHYECKHUE U TEPAIIEBTHUYECKHUE CTPATETI'UN B CBETE
COBPEMEHHbBIX HAYUYHbIX JIAHHBIX (JIPITEPATYPHI)IFI OB30P)

MAXMYIOBA I'VIMPABHO CAPBAPOBHA, MYCAEBA PY3AHA
INAKUPOBHA, OMUPBEKOBA TOI'’KAH BAYPX KAHOBHA, TYPCYHKYJI ASIYJbIM
ASUMKYJIOBHA, YPUCBAEB /KAHJ1OC CATBIGAJIZIMEBAUY
Me:xnyHapOAHbIN Ka3aXCKO-TYPELKH YHUBEpcUTET UMeHN Xomku Axmena Scasu,

Kazaxcran

Annomauusn. Omomuxos npeocmasisiem coOoUi pacnpoCmpaHernyo cpudKoeyo uHpexyuo
HAPYIHCHO20 VXA, CKIOHHYIO K PEyuOUSUpyrowemy Mmedenuio u 4acmo GO03HUKAIOUWYI0 Ha (hoHe
HEPAYUOHATbHOU MeCmHOU mepanuu Oakmepuanbiozo omumd. B o0630pe npedcmasnernvl
cospemennvie 0anHvle 06 ocnoeuvix eozoyoumensx (Aspergillus spp., Candida spp.) u xaoueewix
(axmopax pucka pazsumus 3a0071€8aHUsL Y 3POCbIX (CaxapHwlll Ouabem, UCNOIb308AHUE CIYXOBbIX
annapamos, mpasmamuzayus). Ocoboe eHumanue yoeneHo OughghepenyuanvHol OuazHoCmuxe,
OCHOBAHHOU HA MUNUYHOU OMOCKONUYECKOU Kapmuhe U 005S3amenbHOM MUKOJIOUYEeCKOM
uccneoosanuu. IloOpobHo pazobpanvl NPUHYUNBL NEe4eHUsl, YEHMPAIbHOE MeCmo 6 KOMOPbIX
3anuUMaem npopheccuoHanbHblil Mmyaniem ciyxo8020 npoxooa u nociedyruee NPUMeHeHUe MeCHHbIX
npomugozpubrosvix npenapamos. Qo6cyxcoaromes  80npocvl  NPOPUIAKMUKY — Peyuousos U
KOppeKyuu npeopacnoaearowmux cocmosuuil. Jleiaemcs 6bl8600 0 He0OXO0OUMOCMU NOBbIUEHUS
HACMOPOICEHHOCMU 8PAYell 8 OMHOUWEHUU OMOMUKO3A 0TIl CBOEEPEMEHHOU U MOYHOU OUASHOCTIUKUL.

Knroueewie cnosa: omomuxos, 2pubkoswiii omum, muxonocuveckas ouacnocmuxa, Aspergillus
niger, Candida tropicalis, ¢axmopvr  pucka, MeCmMHAsE —AHMUMUKOMUYECKAS. — Mepanus,
PEe3UCMEHMHOCIb 2pUD08, NPODUIAKMUKA PEUUOUBOS.

EPECEKTEPJIEI'T OTOMHUKO3: KA3IPI'I FBIJIBIMU AQJIEJJAEPAI ECKEPE
OTBIPBIIL, OTUOHNATOI'EHETHUKAJIBIK, IMATHOCTHUKAJIBIK ’KOHE
TEPAIIEBTIK CTPATEI'UAJIAP (OAEBU IOJ1Y)

MAXMYJOBA I'YJIMPABHO CAPBAPOBHA,MYCAEBA PY3AHA
INAKHUPKBI3bl, OMIPBEKOBA TOIKAH BAYPKAHKbI3bIL, TYPCBIHKYJI AAYJIbIM
I93IMKVYJIKbI3bI, YPUCBAEB /KAHIOC CATBIGAJIIUEBUY

Koxxa Axmer Slcaym aTeiHAarsl XalbIKapaiblK Ka3aK-TYpik yHuBepcuteTi, Kazakcran

Anoamna. Omomukos3-Oyn —KaAUumMalaHamovlH avimMea OeliiM  JcoHe KebOinece omum
OaKmMepusIapvlHbIY, HCepeiNikmi mepanuscbiibly aKbli2d KOHLIMCbI3 (oubiHOa naiida 0601amvliH
CHIPMKbI KYIAKMblY Key Mapanizan cayvblpaykynax ungexyusacel. [llonyoa nezizei Ko30vipebluimap
mypanvl 3amanayu mairimemmep kenmipineen (Aspergillus spp., Candida spp.) sicone epecexmepoeci
aypyowiy 0amybilbly He2isel Kayin hakmopapsl (Kaum ouabemi, ecmy annapammapsbii nauoaiamy,
acapakam any). Tunmix OMOCKONUANBIK CypemKe XHcoHe MIHOemmi MUKONOSUSILIK 3epmmeyee
Heziz0eneer Oug@eperyuanovbl OUASHOCMUKA2A epeKue Hazap ayoapuliasl. Kynax xananvinbiy
KaCiOU Ma3anamyvl JHcaHe KeliHHeH JHCepeilikmi CayblpayKyYaaKka Kapcol npenapammapovl KOI0AHy
OpmanvlK 606N MabwvlIamvln emoey NpuHyunmepi ezoiceti-meaxicelili manoanaovl. Peyuousmiy
AnobIH Ay JHCIHE OeUIMOLNIK HCAOAUNAPBLIH My3emy Macelenepi MAaiKbliaHaobl. YaKmolivl HcoHe
0271 OUAacHO3 KOIO YUliH 0apicepiiepOiy OMOMUKO32A KAMbICIbI CAKMbIRbIH APMMbIPY KAHCEMminici
Mypasvl KOPbIMblHObL HCACANAODL.

Kinmmi ce30ep: omomukos, cayblpayKyaax omumi, MUKOA02UAIbIK OuacHocmuka, Aspergillus
niger, Candida tropicalis, xayin ¢axmopnapwl, ocepeinikmi aHMUMUKOMUKATLIK Mepanus,
canvlpayKynaKkmapaa mo3imoiniK, Kaumaianyovly ai0blH al).

0 “MexayHapoHbIH Hay4HO-UccaefoBaTebcKUH LeHTp “Endless Light in Science”


https://doi.org/10.5281/zenodo.18211125

Impact Factor: SJIF 2023 - 5.95 MEJULUHCKUE HAYKU
2024 - 5.99 MEDICAL SCIENCES

OTOMYCOSIS IN ADULTS: ETIOPATHOGENETIC, DIAGNOSTIC, AND
THERAPEUTIC STRATEGIES IN THE LIGHT OF CURRENT SCIENTIFIC EVIDENCE
(LITERATURE REVIEW)

MAKHMUDOVA GULIRANO SARVAROVNA, MUSAEBA RUZANA
SHAKIROVNA, OMIRBEKOVA TOGZHAN BAURZHANOVNA, TURSUNKUL
AYALYM AZIMKULOVNA, URISBAEV ZHANDOS SATYBALDIEVICH

Khoja Ahmed Yasawi International Kazakh-Turkish University, Kazakhstan

Abstract. Otomycosis is a common fungal infection of the outer ear, prone to recurrent course
and often occurring against the background of irrational local therapy of bacterial otitis media. The
review presents current data on the main pathogens (Aspergillus spp., Candida spp.) and key risk
factors for the development of the disease in adults (diabetes mellitus, use of hearing aids, injury).
Special attention is paid to differential diagnosis based on a typical otoscopic picture and mandatory
mycological examination. The principles of treatment are analyzed in detail, the central place of
which is occupied by the professional toilet of the ear canal and the subsequent use of local antifungal
drugs. The issues of prevention of relapses and correction of predisposing conditions are discussed.
It is concluded that it is necessary to increase the alertness of doctors regarding otomycosis for timely
and accurate diagnosis.

Key words: otomycosis, fungal otitis media, mycological diagnosis, Aspergillus niger, Candida
tropicalis, risk factors, local antimycotic therapy, fungal resistance, relapse prevention.

AKTYaJIbHOCTh. OTOMHKO3 — 3TO TPUOKOBOE MOPAXKEHUE CTPYKTYP HAPYKHOTO U CPEIHETO
yXa, XapaKTepusyromieecs crenn(GuIecKuM BOCIaIUTEILHBIM OTBETOM Makpoopranusma. Hecmotpst
Ha MHOTOBEKOBYIO HCTOPHIO H3y4yeHHUs (TepBoe omucaHue OTHOcAT K 1844 r.), 3aboseBaHue
COXpaHsET CTaTyC KIMHUYECKU 3HAaUuMOi mipoOsembl B X X1 Beke [1]. DTO CBsI3aHO HE TOJIBKO C €ro
ITUPOKON pacpOCTPaHEHHOCTHIO, 0COOEHHO B CTPaHaX TPOIMYECKOT0 M CyOTPOIMUECKOTO TMOSICOB,
HO U C BBIPAKCHHBIM HCTATHBHBLIM BJIMAHHUCM Ha Ka4YCCTBO KHU3HHU IMTAIUCHTOB M3-3a U3HYPAIOLICTO
3yna, OosieBoro cuHiapoma U Tyroyxoctu [2]. CoBpeMeHHas dI10Xa XapaKTepHU3yeTCs HOBBIMH
BbI3OBaMU: YBCIMYCHHUCM 4YHUCIIA ATPOIrCHHBIX W HO30KOMHUAJIBHBIX (I)OpM OTOMHKO3a Ha (I)OHG
HIUPOKOTO IMPHUMCHCHUSA aHTUOMOTHKOB IIHUPOKOTO CICKTpa MW KOPTHUKOCTCPOUIAOB, POCTOM
MOMYJISIUKM  TTIAIMEHTOB C TMPHOOPETEHHBIMH HMMMYHOAC(PHUIMTAMH, a Takke (hopMupoBaHHEM
YCTOWYUBOCTH BO30yIHUTENEH K CTaHAAPTHBIM aHTUMUKOTHKaM [3]. CyliecTByIOMNe KIMHUYECKHE
PEKOMEHAALMY YACTO HOCAT OOLIUI XapaKTep, YTO PUBOIUT K Pa3HOPOJIHOCTH JI€YEOHBIX IIOIX00B
" pOCTY 4YHCJia XPOHUYCCKUX, PC3UCTCHTHBIX K TCPAIIUU CJIy4YacB. I[aHHBIﬁ 0630p CTaBUT LCJIBKO HE
mpoCcTO CYMMUPOBATH, HO U KPUTHYCCKH MPOAHAIMU3UPOBATH IMOCJICAHUC HAYYHBIC JOCTUKCHHA B
MOHUMAaHUH CJIOKHOH HaTO(I)I/ISI/IOJ'IOFI/II/I OTOMHKO3a, OUHCHUTb JHAIHOCTHUYCCKUC aJI'OPHUTMbI H
C(l)OpMI/IpOBaTI) Ha OCHOBC JJOKAa3aTCJIbHBIX JAaHHBIX COBPEMCHHBIC TCPAINICBTUUCCKUC IPUHIUIIBI.

Hean uccaenoBanus: [I[poBecT BCECTOPOHHUNM KPUTHUYCCKUNA aHATU3 COBpeMeHHBIX (2014—
2024 rr.) MeXAYHApOJHBIX M  OTEYECTBEHHBIX  HAyYHbIX  JaHHBIX, OCBELIAIOLINX
SINUICMHOJIOTHYCCKUEC TCHACHIINU, 0COOEHHOCTA DTHOJOTHYECKOM CTPYKTYPHI, yTJ'Iy6J'IéHHBIe
ACIICKTBI IMATOrcHe3a, MHHOBAIIUOHHBIC MCTOAbLI AUArHOCTUKHW W pallMOHAJIbHBIC, OCHOBAHHBLIC Ha
A0Ka3aTeJIbCTBAX, CTPATCTUUN JICUHCHUS U HpO(bHHaKTHKH OTOMHKO3a y B3pOCJIbIX ITAIITUCHTOB.

Martepuanbsl um Meroabl HccjegoBaHMs: Jlu3ailH uccieqoBaHUd —  YIIIyOJNEHHBIN
HappaTUBHBIA  (QHAIWTUYECKUH) JMTepaTypHbIi 0030p. Crparerus TNOMCKa BKIJIOYasa
MHOTOATAIHbII CKPUHUHI MCTOYHMKOB. Ha mepBom srtame B 6a3ax nanHeix PubMed/MEDLINE,
Scopus, Web of Science, a Takke B pycckosi3piuHbIX 0a3ax KubepJlenunka u eLibrary 6bu1 npoBenén
MOUCK C HMCTOJB30BAaHUEM KIIIOYEBBIX TEPMUHOB M MX KOMOWHAIUU: «otomycosisy, «fungal otitis
externa», «otomycosis AND epidemiology», «otomycosis AND diagnosis», «antifungal agents,
topical», «azole resistance AND Aspergillus», «microbiome AND ear canaly». Ilouck orpanuden
nepuoaoM 2014-2024 rr. njist peTpOCHEKTUBHBIX HCCIEAOBAHUN M MOCIEIHUMM 5 TOJaMH IS
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0030poB U pexomeHnanui. Kpurepun BriaroueHus: 1) MoHbIE TEKCThl PELIEH3UPYEMBIX CTaTel Ha
AQHTTTUICKOM WJIM PYCCKOM $I3bIKax; 2) UCCIENOBaHHs, OOBEKTOM KOTOPBIX SIBISUIMCH MAI[MCHTHI
crapuie 18 ner; 3) paGoThl, MPEIOCTABISAIONINE KOHKPETHBIE MAaHHBIC IO SMHUIEMUOJIOTHH, BHIAM
BO30yAMTENEH, METO/IaM TMAarHOCTUKU WM pe3yibTaTaM JieueHus; 4) cucteMarndeckue 0030pbl U
MeTa-aHaJu3bl BBICOKOTO MeTojosiornyeckoro kadecrtsa (mo mkane AMSTAR 2). Kputepun
UCKItoueHus:: 1) wuccnegoBaHMs Ha JKUBOTHBIX; 2) OTUY€TBI 00 OTIEIBHBIX CiIydasx 0e3
AHAJIMTUYECKOM cocTaBIsrONIeH; 3) Te3uchl KoHdepeHuuii; 4) ayonupytonme myonukaruu. [locne
ylIajaeHus IyOIMKaTOB ¥ MEPBUYHOTO CKPUHUHTA T10 3ar0JIOBKaM M aHHOTAIUAM ObLI0 oToOpaHo 125
MOTEHIIMATIBPHO PEJIeBAaHTHBIX MyoOnukanuid. [locie MONHOTEKCTOBOTO aHajiu3a OKOHYATEIbHOM
BBIOOpKE, YIOBIETBOPSIOIIEH BCEM KPUTEPHSIM, COOTBETCTBOBAIM 68 paboOT, M3 KOTOPBIX IS
LUTUPOBAHUS B JJaHHOM 0030pe Obutn oTOoOpaHbl 25 Hanbosiee penpe3eHTATUBHBIX M 3HAUYHMMBIX.
JlanHble U3 OTOOpPAaHHBIX MCTOYHHUKOB OBUIM DKCTPAardpOBAHBI, TEMATHUYECKU KATETOPHU3UPOBAHBI
(3 aEeMUOIIOTHSl, ITHOJIOT S, TATOT€HE3, TUAarHOCTHKA, JIEYEHHUE) U TIOJIBEPTHYTHI CPABHUTEILHOMY
aHaIU3Yy.

Pe3yabTaTsl:

1. DnuaeMuoJIOrusi M JTHOJOTHYECKHH JaHIMA(T: perHoHAJbHBbIC OCOOCHHOCTH H
BpeMeHHbIe TPeH/bl. [ 100anbHas pacpocTpaHEHHOCTh OTOMUKO3a IEMOHCTPUPYET BHIPAKEHHYIO
reorpaguuecKkyro 3aBUCUMOCTb. Eciiu B cTpaHax ¢ ymepeHHbIM kiiumatoM (CesepHasi EBporia, CIIA)
oHa cocTaBiseT 4-10% cpenu Bcex HapyKHBIX OTUTOB, TO B PEFMOHAX C BBICOKOM TeMIIepaTypoil
BrnaxHocThlo (FOro-Bocrounas Asus, bmwkauit Boctok, Wuaus, HOxnas Amepuka) 3TOT
nokazatenb gocturaet 30-56% [4, 5]. Meta-ananmuz Wu et al. (2023) moaTrBepua CTaTUCTHYECCKU
3HAYUMYIO TIOJIOKHUTEIbHYIO KOPPEISLHUI0O MEXAY CPEIHETrOJ0BOM TEMIEpaTypoi, KOJINYECTBOM
OCaJIKOB M 3a00J€BaeMOCThI0 [6]. DTHONOTHYECKas CTPYKTypa TakKe HMEET pPErHOHaIbHbIC
pasnuuusi. B rimobanbHOM MacmiTabe aUIMPYIOT IuiecHeBble rpuObl poaa Aspergillus (67,6% mo
CBOJHBIM JIaHHBIM), U3 KOTOpbIX A. niger Beigensietcs B 40-60% ciydaes, 3a HHUM CleayioT A.
fumigatus u A. flavus [7]. dposxxenomoousie rpudbl poaa Candida 3anumator Bropoe mecto (20-
30%), ogHaKO OTMEYaeTCs TPEBOXKHASI TEHACHIMS K YBEIMUYCHHUIO josin He-albicans Bumos, Takux
kak C. tropicalis, C. glabratau C. parapsilosis, koTopbie uacTo 00JaJal0T TPUPOJHON WU
pUOOPETEHHON PE3UCTEHTHOCTHIO K a3oyaM [8, 9]. Y MMMyHOCKOMIIPOMETHPOBAHHBIX MMAIIICHTOB
(oHKOTEMaTONOTUYECKHE OOJBHBIC, PEIUIUEHTH TPAHCIUIAHTATOB) OMHMCAHBI CIyYal OTOMHKO3a,
BBI3BAaHHOTO 3UTOMUIIETAMHU (Mucor, Rhizopus) u THAJTMHOBBIMHU rudoMuIIeTaMH
(Fusarium, Scedosporium), oTryarommecs arpecCuBHbIM TedeHueM [10].

2. YriayOuéHHblil maTroreHe3: OT HapylleHusi Oapbepa K TpuOKOBOMY aucOMO3Y.
CoBpeMeHHBIN B3IV Ha [ATONEHE3 OTOMHKO3a pacCMaTpUBAE€T €ro He Kak I[poCcToe
MH(OUIUPOBaHUE, a KaK PE3YJIbTAaT HAPYIIEHUS CII0KHOTO OanaHca ayTOXTOHHOW MUKPOOUOTHI KOXKHU
ciyxoBoro mpoxoga [11]. B Hopme  OakrepmanbHble  cuMOMOHTHI  (Staphylococcus
epidermidis, Corynebacterium spp.) momaepkuBaror kuciawsiii pH (5.0-5.5) ¥ KOHKYpUpPYIOT 3a
pecypcbl, nogasisis pocT rpu0oB. KirroueBble aTanel maToreHesa:

o Ununmanus: Hapymenue snuaepmaibHoro Oaphepa (MexaHHMYecKas TpaBma, IEPMAaTHUT)
WM U3MEHEHUE MUKpOCpebl (3aCTOM BOJbI, TUIIEPTUAPO3) NMPUBOAUT K cABUTY pH B mienounyro
CTOPOHY M CHH)KEHUIO 0aKTepHaIbHOIO pa3HOO0pa3usl.

e lucOM03 W KoOJOHM3AUMS: YTHETCHUE OakTepuaabHOM ¢Iopel (YacTo BCIEICTBHE
MPUMEHEHHUS aHTUOAKTEPHUANbHBIX Kalellb) OTKPHIBAET HSKOJOTHYECKYI0 HHUIINY JUIsl YCJIOBHO-
MaTOTE€HHBIX TPUOOB, MPUCYTCTBYIOUIMX B BUje crop [12].

o Anre3usi, UHBa3us U BocnajgeHue: ['pudbl aare3upyr0TCs K KEPaTHHOIUTAM, MTPOPACTAIOT
rudamu, BBIJICISIFOT MPOTEOJUTHYCCKUE (epMeHThl (acmapTui-porenHassl y Candida, smactasbr
y Aspergillus), moBpexnmaromiue TkaHu. DTO 3amyckaeT Kackajg BocmajleHus ¢ ydactuem TLR-
penentopoB, BeIOpocoM mpoBocnaiuTeNbHbIX TUTOKUHOB (IL-1B, TNF-a, IL-6) u xemoTakcucom
HENTPO(UIOB, UTO KIMHUYECKH MPOsBIsieTcs 001bt0 U 0TEKOM [13].

3. KiMHHUKO-ANATHOCTHYECKHE NMAPATUTMbI: OT BH3YaJbHON OLEHKHM K MOJIEKYJISIPHOI
unenTuukannu. Knuandeckas KapTHHA 4acTO MaIOCHMITOMHA. [[aTOrHOMOHHYHBIM CUHUTAETCS
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MHTEHCUBHBIN 3y/, MPEAIIECTBYIOINNA ApyruM cumnromam [14]. boiab o0blYHO MeHee BbIpakeHa,
yeM mpu OakTepuanbHOM oTHTE. OTOCKOMMsSI OCTa&TCs KpaeyroibHbIM KaMHEM TIEPBHUYHOMN
JMArHOCTHKHU. BeienstoT kinaccudyeckue npusHaku: 1) [pu acneprusui€se — MaoTHbIE Ka3e03HbIE
MacChl ¢ BHIMMBIM MHIEITHEM («IICCEHb Ha BIAXKHOW CTeHe»), npH A. Niger — 4€pHble WK TEM-
KOpHYHEBbIE TOJ0BKU KoHUUH. 2) [Tpu kanaumno3e — kpemooOpa3Hble Oe10BaThIE WU JKEITOBAThIE
BBIJICTICHUS, SPO3UPOBAHHAS SPKO-KpacHas Koxka moJ Humu [15].

JlabGopaTtopHass NMarHOCTUKa SBJISETCd 00s3aTelbHOM JUIsi BepUpUKAIUU. AJITOPUTM
BKJIIOYAET:

1. Mukpockonusi HaTtuBHOoro mnpenapatra ¢ KOH (10-20%): Beictpbiit  metoq,
YYBCTBUTEIBHOCTh  85-95%. Ilo3Bonser auddepenunpoBats rudsl (acmeprmwmi€s) oT
nceBaoru(/moUKyoImMXcs KIeToK (kanauao3) [16].

2. KyabTypajbHoe wucciaenoBanue: 3010Tol cTaHgapT. lloceB Ha CeleKTHBHBIE CpeIbl
(Cabypo ¢ XJIOpPreKCUIMHOM, arap ¢ [MUKJIOT€KCUMHIOM) C TOCIEIYIOIIEeH Makpo- U MUKPOCKOIHEH
kosnoHuid. [lo3BomsieT uaeHTHUUMPOBATH BUA M, YTO KPUTHYECKH Ba)KHO, NMPOBECTU TECT HA
YyBCTBUTEIBHOCTh K aHTUMHKOTHUKAM (HAaIIpUMEpP, METOJ0OM MUKPOpa3BeIeHUI B OyJIbOHE COTJIACHO
EUCAST/CLSI) [17].

3. Moaexkyasipabie Metoanl (IIIIP B peaJbHOM BpeMeHH, CEKBEHHPOBaHHUE):
[lpuMmeHsIOTCST TpU  HETaTHMBHOM  KylnbType Ha (OHE KIMHUKH, I HUACHTHPHUKAIUN
HEKYJIbTUBUPYEMbIX WJIM PEIKUX BHUIOB, a TakkKe g OBICTPOro BBISIBICHUS MapKepoB
pe3UCTeHTHOCTH (Hampumep, mytaiuii B rere CYp51A y Aspergillus fumigatus) [18].

4. AHAJIM3 TepaneBTUYEeCKUX CTPaTerui 1 npodJjeMa pe3uCTeHTHOCTH.

o HemennkamenTo3nas OCHOBA: Tyaner yxa mnozj MHKPOCKOIIOM
(acnupanus). Cucrematudyeckui  0030p Jackman et al. (2021) pokasan, 4YTO TIIATENIBHOE
MEXaHUYECKOE yJalleHue IPUOKOBBIX Macc, MULIENINS U ICTPHUTA MOBBIIIAET KIMHUYECKOE N3JICUCHHE
npu nociuenyroued MectHod tepanuun ¢ 35% o 85-90% [19]. Dta manunynauus A0JKHA
BBITIOJIHATHCS TOJIBKO CIIELUATNCTOM.

e MecTHAasi aHTUMHMKOTHYECKAas1 Tepamus. 113-3a HU3KON cuUCTeMHOI abcopOumm sBISETCS
Tepanuen NepBoOu JIMHUN.

o A3osbl (MMHIa301b1, TPHA30.bl): Kiorpumason 1% pactBop (3ddexrusHocTh 75-95%),
MUKOHa3011 2% KpeM — mpenapaTsl BhIOOpa BBHUJY IIMPOKOTO CIEKTPAa M XOPOWIETO MpPOQuiis
6e3onacHocT. Kypc — 2 pasa B neHb B Teuenue 14-21 mus [20].

o Moauensr: Hatamunua (mumapuima) 3¢ ¢exTuBeH npeumymiectBenHo nporus Candida.
Huctatun mano 3¢ ¢dekTuBeH MpoTUB MIeCeHe.

o Ammiaamunbl: TepOunapua 1% Kpem/pacTBOp TOKa3bIBa€T BBICOKYIO aKTHUBHOCTb
npotu Aspergillus spp. [21].

o KomOnHmMpoBaHHbIE npenaparbl, CoAepKaliue KOPTUKOCTEPOU]L (Hanpumep,
OeTaMeTazoH + KJIOTPUMAa30il), CIeyeT MPUMEHATh C OCTOPOKHOCTHIO U TOJIBKO MPU BBIPAKECHHOM
BOCHAJIEHNUH, KPATKUM KypcoM (3-5 nHel), Tak KaK CTepOU bl MOTYT YTHETaTh MECTHBI UMMYHUTET.

e [IpobsieMa aHTUMHMKOTHYECKOI Pe3MCTEHTHOCTH. B uTeparype HaKarmimBaroTCs JaHHbIE
0 kiuHMYeckux wu3onsaTax Aspergillus fumigatus ¢ ycToiuMBOCTRIO K a3ojaM, CBSI3aHHOHM ¢
BO3/IeMCTBUEM (YHTUIUIOB B CEIbCKOM XO3sHCTBe. Takke OTMeudaeTcs pPOCT PE3UCTEHTHOCTU
y Candida glabrata u C. krusei k ¢ykonazomy [22]. DTo moguépkuBaeT HEOOXOAMMOCTh BUIOBOM
UACHTUDUKAMY IPU PELUANBUPYIOIINX UHDEKIUAX.

e Cucremnass Ttepanus. [lokazaHus CTporo oOrpaHuyeHbl: WHBA3UBHBI OTOMHUKO3 Yy
MMMYHOKOMIIPOMETHPOBAHHBIX, HEI(P(PEKTUBHOCTh aJEKBAaTHOM MECTHOH Tepanuu, MOpa)KeHue
cpennero yxa. [IpemnapaTsl BbIOOpa: UTpaKOHA30J1, BOPUKOHA30JI, T03aK0Ha301 [23].

Oocyxnenne: IIpoBen€HHBI aHaNIM3 MO3BOJIAET CHAENATh HECKOJIBKO INPUHIMITMAIBHBIX
BBIBOJIOB, UMEIOIIIMX MPAKTUUYECKOe 3HaueHue. Bo-nepBbIX, OTOMUKO3 ClelyeT pacCMaTpuBaTh Kak
MapKep 3KOJOrMYECKOro WIIM IMMYHHOTO Jucbananca. Ero BO3HUKHOBEHHE Y B3pOCIIOr0, 0COOEHHO
penuauBHpyolee, TpedyeT aKkTUBHOTO MOUCKA U KOPPEKIUU (POHOBBIX COCTOSIHUN: KOMIIEHCAIIMH
nuabeTa, OTMEHBI HEOOOCHOBAaHHBIX TOMTMYECKUX CTEPOUIOB, 00yueHHs ruruexe [24].
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Bo-BTOpBIX, B AMarHOCTHKE Ha3pes MePeXo.l OT IMITUPU3MA K TOYHON MUKOJIOTHH . OTOCKOIHS,
XOTSI M BBICOKOMH(OpPMATHBHA, HE 3aMEHsAET J1abopaTopHOro mnoAaTBepxkAcHus. KymabTypaabHoe
WCCIIEZIOBAaHUE C OMNpEICNICHHEM YYBCTBUTEIBHOCTH TIEPECTaéT OBITh JK30TUKOH M JIOIDKHO
CTAaHOBHUTHCS PYTHMHHOM MPAKTUKOH B CIOXKHBIX CIy4asX, YTO HKOHOMHT BpeMs U DPECypchl,
npenoTBpamas uepeny Hea(h(HeKTHBHBIX Ha3HAYCHH.

B-TpeThuX, KJIIOUEBBIM 3BEHOM TEpamuM SBJISIETCS HE CTOJBKO BBIOOp KOHKPETHOTO
AHTUMHMKOTHKA, CKOJIBKO COOJIIOJIEHUE TEeXHOJIOrMueckon uenouku: 1) JluarHoctuka —  2)
[Ipodeccuonanbuslil Tyanser — 3) Ha3HaueHre aHTUMUKOTHKA C y4ETOM YyBCTBUTEIBHOCTU — 4)
KonTtponb u3nedeHHOCTH (KIMHUYECKUNW + MuKonorumdeckuii) — 5) Ilpodunaktuka perugusa.
[Ipomyck mo6oro sTana BeAET K Heynaye.

OcoOoro  oOcyxaeHus  3acily’)kuBaeT (PEHOMEH  «XPOHUYECKOr0  PELUIUBUPYIOLIETO
OTOMHMKO3a». HacTO OH 00YCIIOBJIEH HE PE3UCTEHTHOCThIO rpuba, a nmepcucTeHIMel OMOMIEHKH Ha
MTOBEPXHOCTH KOKH HJIM B MUKPOTPEIMHAX, a TAaKXKE IMOCTOSHHBIM MPHUCYTCTBUEM (PaKTOpa pHCKa
(HeKOppeKTHUpyeMBIii Tuadet, NpodecCUOHATbHBIN KOHTAKT ¢ BOAOK) [25]. TakuM nmanueHTaM MOXeT
OBITh TIOKa3aHa JUIMTENBbHAs TIOJJICP)KUBAIONIAs NPOTHBOPEUUANBHAS Tepanus (Hampumep,
OJTHOKpaTHOE NMPUMEHEHHE PacTBOpa KIOTpHMa3oia 1 pa3 B HEAENI0) U KOHCYIbTALUs CMEXKHBIX
CIIENHATIMCTOB (IHIOKPHUHOJIOT, HMMYHOJIOT).

OrpanuyeHus TaHHOTO 0030pa CBS3aHBI C MPHPOJON HAPPATHBHOTO aHalW3a, KOTOPBIH, B
OTJIMYME OT CHCTEMAaTHYECKOro 0030pa, MOXKET ObITh IOJBEPKEH CYObEKTUBHOW MHTEPIPETALUU
aBTOpa. Kpome TOro, 3HauuTenpHas 4acTh BBICOKOKAYECTBEHHBIX HCCICAOBAHUM NPOBOIUTCA B
SH/IEMUYHBIX PErHMOHAaX, U MX PE3yJbTaThl MOI'YT HE OBITh B IIOJHON Mepe HKCTPAroJIMPOBaHbl Ha
MOTYJISIIUH ¢ MHBIM KIIMMATOM M T€HETHYECKUM (DOHOM.

3akiarouenne. Ha ocHOBaHMM aHanM3a COBPEMEHHBIX JIMTEPATYPHBIX MAAHHBIX MOYKHO
KOHCTAaTUPOBATh, YTO OTOMHUKO3 Yy B3POCIHBIX IepecTan ObITh MPOCTOH «rpuOKOBON HMH(pEKIuei,
IPEBPaTUBIINCh B KOMIUIEKCHYI0 ~ MEAMKO-COLMAIbHYIO  IpobiemMy,  TpeOYIOIIyOT
MYJIbTHIUCIMIUIMHAPHOTO  MMoAxoja. Ero ycmemHoe BeJAGHHWE OCHOBBIBA€TCS Ha  TPEX
CTOJINAX: TOYHOM  3THOJIOIMYECKOW  JUArHOCTUKE, OE3yNpeyHOM  BBINOJIHEHUH  JIEYEOHBIX
MaHUITYJSIIUN U aKTHBHOM YCTPaHEHUH TPEApacloyiaralolux ycJIoBuil. byaymue uccienoBaHus
JIOJKHBI OBITH HAIlpaBiieHb! Ha: 1) pa3paboTKy OBICTPBIX M JOCTYIHBIX TECTOB s UACHTU(DUKALH
BUJA U PE3UCTEHTHOCTH in situ; 2) mpoBeneHHe KPYMHBIX CPABHUTEIBHBIX PaHIOMH3UPOBAHHBIX
trials /U1 onpesesaeHNss ONTUMANIBHBIX CXEM U JUINTENIbHOCTH MECTHOM Tepanuu; 3) u3yuyeHue poiu
MHUKpOOHOMa CIIyXOBOTO ITPOXOAa M BO3MOKHOCTEH €ro KOPPEeKIUU MpoOouoTuKamMu. TOJIBKO TaKou
KOMILIEKCHBIN MOAX0/] TO3BOJIUT CHU3UTH OpeMs 3TOr0 XpOHUYECKOT 0, U3HYPSIOLIEr0 3a00J1€BaHMS.
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Abstract: Autoimmune thyroid diseases (AITD) are clinically defined by thyroid dysfunction,
yet biologically driven by heterogeneous immune circuits that determine flare patterns, tissue
remodeling, and treatment response. This paper develops a translational framework for Al-guided
personalization of immunomodulatory strategies across AITD, focusing on actionable immune
endotypes, measurable biomarkers, and modality fusion (laboratory immunophenotyping,
ultrasound, orbital MRI, and longitudinal outcomes). We synthesize validated evidence for
immunomodulation where it is clinically decisive, especially thyroid eye disease, and connect it to
robust Al results from large-scale imaging and electronic-record cohorts. Building on these anchors,
we propose an implementable “immune-response digital phenotype” that supports risk stratification,
therapy selection, and adverse-event avoidance. Practical recommendations are provided for dataset
governance, external validation, and safe clinical deployment in endocrinology.

Keywords: autoimmune thyroid disease, immunomodulation, thyroid eye disease, deep
learning, multimodal fusion, biomarkers, clinical decision support

1. Introduction

AITD is often taught as a binary choice between Hashimoto thyroiditis and Graves disease, but
day-to-day endocrinology quickly refutes that simplicity. Patients do not present as textbook labels -
they present as trajectories: abrupt hyperthyroidism with relapse after antithyroid drugs, slowly
progressive hypothyroidism with fluctuating antibodies, or disabling extra-thyroidal inflammation
such as thyroid eye disease (TED). Longitudinal cohort work has repeatedly shown that the
autoimmune phenotype is dynamic and that transitions between functional states (euthyroid,
hyperthyroid, hypothyroid) are clinically relevant, not academic nuance [1].

This is where Al becomes clinically meaningful: not as a decorative classifier, but as a
disciplined tool to map immune heterogeneity into predictable response patterns, and then to match
those patterns to treatments whose risk-benefit profile actually depends on immune activity, timing,
and tissue remodeling.

2. Biological rationale: from diagnosis to immune endotypes

AITD pathogenesis is anchored in loss of immune tolerance to thyroid antigens, with
characteristic autoantibodies and lymphocytic infiltration in Hashimoto thyroiditis, alongside a
stimulatory autoantibody axis (TSH receptor antibodies) in Graves disease. These entities differ in
effector pathways, dominant cytokine milieus, and tissue consequences (fibrosis and gland failure vs
receptor stimulation and hyperfunction), which is precisely why “one-size” immunomodulation is not
standard for the thyroid gland itself in routine care [2].

Graves disease additionally offers a clinically sharp example where immune biology directly
dictates pharmacologic decisions: the thyrotropin receptor antibody axis is not only diagnostic but
also prognostic in relapse-risk reasoning and in extra-thyroidal manifestations [3]. In other words, the
immune signal is already a clinical variable - AI’s task is to integrate it with imaging and outcomes
to make that variable operationally predictive.

Epidemiologically, AITD is common worldwide, and pooled prevalence estimates for
Hashimoto thyroiditis vary across definitions and populations, but systematic synthesis confirms it as
a frequent autoimmune condition in adult populations rather than a rare endocrine curiosity [4]. That
prevalence is exactly why personalization must be scalable, reproducible, and safe.
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Figure 1. Conceptual map: immune endotypes to Al-guided immunomodulatory
personalization

3. Table 1. From phenotype to levers: clinically measurable signals and immunomodulatory

relevance

Clinical Dominant What must Where

phenotype immune signal | be predicted | immunomodulation is most
(clinical proxies) (actionable decisive
endpoint)

Hashimoto Autoantibodies Rate of Usually indirect
thyroiditis (TPOAD, TgADb), | progression, (supporting strategies),
(thyroid  failure | TSH/FT4 trend, gland | symptom-burden individualized  monitoring
trajectory) echotexture despite biochemical | rather ~ than  aggressive

control, immunosuppression
comorbidity
clustering

Graves TRAb Relapse after Immunomodulation is
disease  (thyroid | level/activity, antithyroid  drugs, | not the core thyroid therapy,
hyperfunction biochemical severity, | transition to | but immune-informed risk
trajectory) goiter features definitive therapy, | models are clinically

early valuable
hypothyroidism
after radioiodine

Thyroid eye Activity Response to Directly  decisive -
disease measures, imaging | steroids/targeted timing and immune activity
(inflammatory inflammatory burden, | biologics, need for | govern  benefit-risk  of
orbital phenotype) | clinical activity indices | escalation, immunosuppression

prevention of
irreversible
remodeling

4. Methods: an implementable framework (without simulated experiments)

This paper does not claim a new clinical trial or a synthetic dataset. Instead, it specifies a
deployable methodological blueprint grounded in validated cohorts, trials, and reproducible Al
evidence.
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4.1 Data modalities and minimal viable inputs
A practical personalization system can be built from routinely available data:
« Structured clinical records: age, sex, smoking status, treatment history, comorbidities,
adverse-event flags.
e Laboratory panels: TSH, FT4, FT3, TRAb, TPOAb, TgAb, CBC indices when
relevant.
« Imaging: thyroid ultrasound images; for TED - orbital MRI/CT where available, plus
standardized clinical assessments.
4.2 Model strategy: fusion with clinical interpretability
A clinically safe approach is layered:
« A transparent baseline model (logistic regression or gradient boosting with predeclared
variables).
« A representation model for imaging (deep learning), constrained by external
validation.
« A fusion layer that produces calibrated probabilities and explicit uncertainty intervals.
4.3 Outcome definitions that clinicians recognize
Endpoints must be “decision endpoints”, not abstract metrics:
« 12-month relapse after antithyroid drug cessation.
« 6-month hypothyroidism after radioiodine therapy.
« Clinically meaningful TED response (activity and proptosis changes, patient-reported
function).
4.4 Governance and deployment rules
Clinical deployment requires:
« External validation on independent sites.
« Subgroup evaluation (sex, age bands, smoking status, disease duration).
« Post-deployment drift monitoring and a conservative fallback path to standard care.

Figure 2. Clinical deployment pipeline for Al-guided immunomodulatory decisions
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5. Evidence anchors for immunomodulatory personalization in AITD

Two principles prevent “Al theater” in endocrinology: first, the therapy must be sensitive to
patient heterogeneity; second, evidence must exist that the therapy changes outcomes.

5.1 Thyroid eye disease as the archetype of immune-timed benefit

Clinical practice guidance from EUGOGO formalizes TED management as staged, activity-
aware immunomodulation and recommends a combination of intravenous methylprednisolone and
mycophenolate sodium as first-line treatment in active moderate-to-severe disease, with an “optimal
regimen” stated as 4.5 g IV methylprednisolone in 12 weekly infusions. The same guidance provides
incidence estimates (higher in women than men) and underscores that moderate-to-severe cases are a
minority but carry disproportionate morbidity [6].

Targeted biologic therapy illustrates why prediction matters. In the pivotal randomized phase 3
trial context summarized in an official drug evaluation monograph, teprotumumab achieved a
proptosis responder rate (>= 2 mm reduction at week 24) of 83% versus 10% for placebo, and a
composite secondary endpoint (proptosis response plus clinical activity improvement) of 78% versus
7% [7]. These effects are large enough that the remaining clinical question is no longer “does it work”,
but “for whom, when, and at what risk™.

A separate randomized controlled study in corticosteroid-resistant TED reported higher
response rates with tocilizumab compared with placebo (93.3% vs 58.8%), reinforcing that
biologically targeted therapy can be clinically transformative when matched to the right inflammatory
context [8].

5.2 Personalization is also harm-prevention: pharmacogenetic risk in antithyroid drugs

Precision is not only about selecting the strongest therapy; it is also about avoiding preventable
harm. A genome-wide association study identified HLA variants associated with antithyroid drug-
induced agranulocytosis in Graves disease, supporting a real pharmacogenetic substrate for adverse-
event risk stratification rather than retrospective guesswork [5]. This is a clinically attractive target
for Al systems because it transforms “rare catastrophe” into quantifiable risk.
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6. Table 2. Immunomodulatory options with validated clinical signals for personalization

Therapy class Clinical What can be Evidence anchor

context predicted (validated signal)

v Active Response and need Guideline-defined
glucocorticoids  +/- | moderate-to-severe | for escalation first-line regimen and
mycophenolate TED escalation logic

IGF-1R Active TED Proptosis response, Large  placebo-
inhibition with  meaningful | composite response, | separated response rates
(teprotumumab) proptosis adverse-event at week 24

susceptibility

IL-6R Steroid- Response VS RCT-level
inhibition resistant active | placebo, steroid-sparing | placebo comparison in
(tocilizumab) TED potential resistant disease

7. Al results that are already reproducible enough to matter

The most useful Al in endocrinology is boring in the best sense: it uses routine inputs, produces
calibrated risk, and survives external validation.

A large-scale deep learning system for Hashimoto thyroiditis diagnosis from ultrasound images
demonstrated strong discrimination, reporting AUC values in the 0.90 range across internal and
external testing, with training based on tens of thousands of thyroid ultrasound images and multi-
center evaluation [9]. The scientific contribution here is not merely classification - it is the possibility
of standardizing imaging phenotypes at scale, which is a prerequisite for linking thyroid morphology
to immune endotypes and symptom trajectories.

For Graves disease treatment trajectories, an electronic health records-based multicenter cohort
study developed a nomogram model for recurrence after antithyroid drug cessation. Among 211
patients who discontinued therapy, 37.44% experienced recurrence within 1 year; the predictive
model achieved an AUC of 0.69 in derivation and 0.65 in cross-validation, with baseline FT4 and age
among key predictors [10]. The point is not perfection; the point is clinical plausibility with routine
variables - a realistic substrate for iterative refinement with imaging and immunologic augmentation.

Similarly, a machine learning model predicting early hypothyroidism after radioiodine therapy
used 471 patients split into training and validation sets and reported AUROC 0.72 (training) and 0.74
(validation), with a compact feature set including thyroid mass, uptake, TRAb, thyroid microsomal
antibodies, and neutrophil count [11]. This is exactly the kind of model that can be operationally
deployed because it aligns with a real clinical decision: pre-therapy counseling, follow-up intensity,
and early replacement planning.

8. Table 3. Verified Al outputs directly relevant to personalization in AITD (clinical endpoints,
not abstractions)

Use case Data Endpoint Performanc Practical
type e (as reported) clinical utility
Hashimot Thyroi Diagnostic AUC in Standardiz
0 thyroiditis | d ultrasound | discrimination ~0.90 range across | e imaging
imaging images evaluations endotypes  for
phenotype longitudinal
linkage
Graves EHR 1-year AUC 0.69 Shared
relapse risk after | clinical labs | recurrence derivation,  0.65 | decision on
ATD cessation cross-validation continuation  vs
definitive
therapy
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Early EHR Hypothyroidis AUROC Follow-up
hypothyroidism | clinical and | m at 6 months 0.72 training, 0.74 | intensity, early
after radioiodine | labs validation treatment
planning

9. Scientific novelty and proposed development: the “Immune-Response Digital
Phenotype” for AITD
The novelty proposed here is not a new molecule; it is a new clinical object that Al can
operationalize: an immune-response digital phenotype, defined as a compact, longitudinal signature
that predicts response and harm across immunomodulatory decision points.
9.1 What makes this phenotype “different” from ordinary risk scores
A conventional endocrine risk score is anchored in hormone values and symptoms. The
immune-response digital phenotype is anchored in:
« Immune activity proxies (TRAb dynamics, inflammatory surrogates, prior response
patterns).
o Tissue vulnerability (imaging phenotype: thyroid echotexture, orbital inflammation
burden).
« Remodeling risk (time from symptom onset, severity markers, smoking status in TED
contexts).
9.2 How it would be implemented in real clinics
A realistic implementation is staged:

1. Deploy a validated baseline predictor (EHR-only) for relapse and early
hypothyroidism.

2. Add standardized imaging phenotypes (ultrasound, orbital imaging where
present).

3. Add pharmacogenetic flags where available for catastrophic adverse-event
avoidance.

4. Use uncertainty-aware thresholds to trigger escalation or specialist referral,

rather than automated prescribing.
9.3 Why endocrinology benefits uniquely
Endocrinology already lives at the interface of signals and response: small biological shifts
create large symptom changes. That makes it an ideal specialty for probabilistic decision support that
respects uncertainty rather than pretending certainty.
10. Recommendations for clinical and research practice
1. Anchor Al to decisions that change outcomes. Focus first on relapse-risk,
post-radioiodine hypothyroidism, and TED response, because these alter therapy sequencing
and monitoring intensity.

2. Use multimodal fusion sparingly and safely. Add imaging only when it
improves calibration and external validity, not merely AUC.

3. Treat safety prediction as a first-class endpoint. Incorporate
pharmacogenetic risk where evidence exists, especially for rare but severe antithyroid drug
harms.

4. Demand external validation before deployment. Single-site excellence is not
clinical reliability.

5. Build conservative switch rules. For TED, the cost of delayed escalation is

tissue remodeling and functional loss; models should support early switch when uncertainty
is high, not late rescue.
11. Potential Work Needed / Future Research Plan
« Prospective, multi-center validation of combined EHR plus imaging models for TED
treatment response, with pre-registered endpoints aligned to guideline practice.
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« Development of a minimal biomarker panel that improves calibration beyond TRAb
and standard thyroid function tests, with attention to cost and global deployability.

« Pharmacogenetic integration studies that evaluate whether HLA-informed screening
measurably reduces antithyroid drug harms in real-world populations.

« Deployment science: clinician usability, shared-decision reporting formats, and drift
monitoring under routine clinical workflows.

« Equity audits: ensure models remain calibrated across sex, age strata, and iodine-
exposure contexts.

12. Results as a clinically grounded synthesis: where personalization is already actionable

The most defensible way to present “results” in a paper that refuses invented experiments is to
translate validated trial and guideline anchors into testable Al tasks with explicit endpoints. In AITD,
the most “Al-ready” clinical space is not routine hormone titration, but decision points where immune
activity, tissue remodeling, and treatment response diverge sharply across patients.

12.1 Thyroid eye disease: response prediction is not optional, it is the core clinical question

Teprotumumab has a uniquely high effect size in active TED, and the pivotal randomized trial
provides a clean target definition for response modeling: proptosis response and composite outcomes
at week 24. In the New England Journal of Medicine trial (41 teprotumumab, 42 placebo), week 24
proptosis response was 83% vs 10%, and overall response was 78% vs 7%. The report also states a
number needed to treat of 1.36. These are unusually strong separations in immunomodulatory
therapeutics and are therefore ideal anchors for an Al model that predicts benefit and prioritizes
timing.

The methodological implication is straightforward but deep: when a therapy has large average
benefit, personalization is not about “finding a tiny subgroup that benefits.” It is about identifying (a)
who needs it early, (b) who will respond adequately to first-line immunosuppression without
escalation, and (c) who is at disproportionate risk of harm or non-response because fibrosis and
remodeling are already dominant.

12.2 Activity measurement as model input: the Clinical Activity Score has operational
thresholds

Al needs labels that clinicians already trust. TED activity is commonly operationalized through
the Clinical Activity Score (CAS), and an amended EUGOGO framing often uses thresholds such as
active disease if CAS is above 3/7 at the first examination, or above 4/10 in successive examinations.
This is not cosmetic detail. It defines what “active inflammation” means when you decide on
immunosuppression versus rehabilitative surgery.

13. Table 4. TED activity and outcome endpoints that can be used as ground truth labels

Endpoint Operational Why it matters for Typical
family definition used in practice | Al-guided prediction
immunomodulation horizon
Disease Active if CAS >3/7 at Determines whether 6-24 weeks
activity (CAS) first exam, or >4/10 in | immunosuppression IS
successive exams (amended | biologically sensible vs
EUGOGO usage) late-stage remodeling
Proptosis Reduction in Directly reflects 24 weeks
response proptosis magnitude | orbital tissue response; ties
compared with baseline | to function and appearance
(often >= 2 mm in trials) outcomes
Composite Combined Captures the 24 weeks
response improvement in activity | clinician’s  goal:  less
plus  structural/functional | inflammation plus less
measures (trial-defined) disfigurement and
disability
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Safety Hyperglycemia, Required for safe Continuous
outcomes hearing-related events, | personalization:  benefit
infection risk  (therapy | must be modeled jointly
dependent) with harm

14. Table 5. Trial-anchored response targets for teprotumumab that can be used to
constrain Al predictions

Trial Design Numeric result (as How to use it in Al
anchor element reported) personalization
NEJM 41 active Proptosis response Use as an evidence
teprotumumab TED patients on | at week 24: 83% (34/41) | constraint: predicted
RCT teprotumumab  vs | vs 10% (4/42), P<0.001; | average benefit in trial-like
42 placebo overall response 78% vs | cohorts should not
7%; NNT 1.36 contradict trial-level
separation

Endpoint Week 24 Clearly defined Enables reproducible
definitions evaluation with | response endpoints in a | label engineering in real-
explicit responder | pivotal study world datasets and

criteria prospective registries

15. Proposed development: a dual-objective model that predicts benefit and harm under
immunomodulation
A scientifically serious personalization system must output two coupled quantities:

1. Expected benefit: probability of clinically meaningful response (activity
reduction, proptosis reduction, composite response).
2. Expected harm: probability of adverse events relevant to the therapy class.

15.1 The modeling object: the Immune-Response Digital Phenotype (IRDP), operational
form
IRDP is defined as a minimal vector that is stable enough for external validation, but rich
enough to capture immunologic heterogeneity:
e Immune axis: TRAb dynamics, inflammatory proxies, history of autoimmun
clustering.
e Tissue axis: thyroid ultrasound phenotype, orbital imaging phenotype, baseline
proptosis measures, diplopia indicators.
e Time axis: duration since TED onset, time since thyroid dysfunction onset, prior
therapy windows.
« Vulnerability axis: smoking status, diabetes risk markers where clinically relevant.
The novelty is not in naming the vector. The novelty is in enforcing that the vector must satisfy
trial constraints (Table 5) and activity-threshold logic (Table 4), while remaining calibrated in real-
world cohorts.

Figure 3. Computation of IRDP with evidence constraints and uncertainty
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16. Practical recommendations that survive real endocrinology workflows
16.1 Use decision-aligned validation, not only discrimination
For TED, a useful validation report should include:
« Calibration curves for response probability at clinically relevant thresholds.
« Net benefit (decision-curve analysis) for escalation decisions (eg, continue first-line
vs switch to targeted therapy).
« Subgroup stability (sex, age, smoking status, diabetes risk profile), because TED risk
and treatment tolerability are not uniform.
16.2 Make “time” explicit to avoid pseudo-personalization
A classic failure is to predict response using post-treatment variables (leakage). The antidote is
strict time-zero alignment:
« Time zero at start of immunomodulation.
« Only pre-treatment covariates permitted.
« Outcome windows fixed (eg, week 24 for teprotumumab anchored to the pivotal trial).
16.3 Treat guideline logic as a rule layer, not as a feature
Guidelines already embed decades of safety learning. A clinically safe system hard-codes
exclusions and escalation triggers, and uses ML only inside the allowed decision space. The “Update
on Clinical Management of Graves’ Disease” paper underlines the need to incorporate patient
preference, comorbidity, smoking status, and multidisciplinary care, especially for TED, which
matches the design of the IRDP pipeline.
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17. Table 6. External validation and deployment checklist for endocrine immunomodulation
Al
Step What is required Minimum evidence
standard
Data Multi-site or temporally Report performance by

representativeness

separated cohorts

site and by time period

Label robustness

Clinician-anchored  endpoints
(CAS thresholds, trial endpoints)

Publish label definitions
and adjudication rules

not assumed

Calibration Risk must be calibrated, not only Report calibration slope
ranked and intercept
Safety Harm head must be evaluated, Predefine adverse events

and monitoring

Drift monitoring Input shift and outcome shift Define revalidation
detection triggers and rollback policy
Human factors Clear clinician-facing report Log decisions and

override reasons

18. Discussion: what changes if we treat AITD as an immune system problem with

endocrine outputs

The intellectual upgrade here is to stop treating AITD as “thyroid hormone disorders” and to

treat them as immune disorders with endocrine readouts. This re-framing is not philosophical. It
changes what Al should optimize:

« In routine thyroid dysfunction, the dominant control loop is biochemical (TSH and
FT4), and standard therapy already performs well for many.

«In TED, the dominant control loop is immunologic and tissue-level, and the cost of
delayed intervention is structural. Trial-anchored benefit is large, which makes response
prediction and timing the clinically valuable axis.

e The CAS threshold logic offers a concrete operational boundary for “active disease,”
which should be a first-class variable in personalization.

Scientifically, the most publishable novelty is to demonstrate that an Al system can remain

calibrated across immune activity states and still satisfy trial constraints. That is exactly the kind of
work that distinguishes medical Al engineering from metric-chasing.

Conclusion
Al-guided personalization in AITD becomes credible when it obeys three rules: (1) it targets

decisions where immune heterogeneity changes outcomes, (2) it uses endpoints clinicians already
recognize (CAS and trial-defined response), and (3) it is constrained by validated trial evidence rather
than free-form prediction. TED is the natural starting point because immunomodulation is decisive,
response is measurable, and randomized evidence provides unusually strong anchors for calibration.
The next step is not louder claims, but tighter engineering: multi-site validation, explicit harm
modeling, and conservative deployment with uncertainty-aware thresholds.
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