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BBenenue. Jlepuuur u HEJOCTaTOYHOCTh BHTAMHMHA D SBJISIIOTCS IIMPOKO pACIpOCTPAHEHHOM NpoOJeMOoil B
OonbInMHCTBE cTpaH LleHTpanbHOW A3Mu, 4TO CBSI3aHO C reorpa)MuecKiM paclojioKEHHEeM peruoHa, ypOoaHu3auuen u
0COOEHHOCTSIMU NMUTaHKs HacelleHHs. Tak kak BUTaMUH D He TOJIbKO y4acTBYeT B PEryJIslUU KaJbLUEBO-(POCHOPHOTO
oOMeHa, HO OKa3bIBaeT U IUIEHOTPOITHBIE (G EKTHI HA Pa3INuHbIE OPraHbl U CUCTEMBI, €r0 HEJI0CTaTOUYHOCTD U IEUIIUT
ACCOIIMUPYIOTCS C IIMPOKUM CIIEKTPOM IATOJOTMYECKUX COCTOSHUH, BapbUPYIOMIMX OT OECCHMIITOMHOTO TEYEHUS JIO
CepPBhE3HBIX KIIMHUYECKUX TPOSBICHNUH, BKIIIOUas pa3BUTHE ayTOUMMYHHBIX 3200JIeBaHUH, MeTabOOIMYECKNX HAPYIICHUH,
CepAEYHO-COCYANCTHIX, T'MHEKOJOTMYECKMX | PENpOJYKTHUBHBIX, pPEBMAaTOJIOTHUECKHX 3aboneBanuil. Co3nanne
HaMOHAJIBHBIX ¥ MEXIUCIUIUIMHAPHBIX PyKOBOJCTB IO BOIPOCAM JHAarHOCTHUKH, NPO(MIAKTHKH HEIOCTATOUYHOCTH H
Koppekuuu naeduiura ButamMmuHa D B crpanax LleHTpanbHOM A3uu sBISeTCS BaXKHBIM IIaroM st ()OPMHUPOBAHUS
3G QEKTUBHBIX NPODUIAKTHYECKUX IPOTpaMM, CTpaTerMid JIeYeHHs, YTO MOXET MPUBECTH K CHIIKECHHIO
pPacpoCTPpaHSHHOCTH 3a00JIEBaHHU#, aCCOIMUPOBAHHBIX C ASPUIIMTOM BUTAMHHA D.

Heab. PopmupoBaHue pe30NIOLKH, PUKCHPYIOIIEi BHIBOIBI M PEKOMEHIAIMH 110 Pe3yJIbTaTaM MEeXIUCIHUILTMHAPHOTO
00CYyKICHUS.

Mertoasbl. bputo opraHn3oBaHO 3acelaHHE COBETa HKCIEPTOB C y4acTHEM CIIEHHAIMCTOB B 00JaCTH 3HIOKPHUHOJIOTHH,
aKymepcTBa M THHEKOJIOTHH, PEBMATOJIOTHH, KIIMHIYECKON (hapMaKOJIOTHH B JPYTUX MEAUIIMHCKIX CIeIHAIBHOCTEH 13
ctpaH [lenTpansHoil A3uu u EBponsl, koTopoe cocTtosinoch 18 urons 2025 roga.

Pesyabrarel. Ilo wuroram 3acemanus CoBeTa SKCHEPTOB OBUIM PAacCMOTPEHBI COBPEMEHHBIE MEKAYHapOJIHbIC
KIMHUYECKHE PEKOMEHIALMU, IAHHBIE HAYUYHBIX HCCIENOBAHUN U AaKTyallbHbIE JSMHUIEMHONOTMYECKHE CBEJACHHS C
JlabHEHIIUM  (OPMHPOBAHUEM DE30JIFOLMH, KOTOpask OTpa)kaeT COIVIACOBAaHHBIE PEKOMEHJIAIMK MO HpO(MIAKTHKE
HEJIOCTaTOYHOCTH U KOppeKuuH aeduunTa BUTaMiHA D B pasHBIX BO3pAcTHHIX IPyIIax B 3aBUCHMOCTH OT UCXOJHOTO
YpPOBHS MeTabOINTOB BUTaMHHa D.

O6cy:xnenne. DKCIEPTHOE OOCYXKICHHE TOAYEPKHYIO HEOOXOIMMOCTh YHU(DHUIIMPOBAHHBIX MEXIUCIUTUIMHAPHBIX
ITOJIXO/I0B K THArHOCTHKE, KOPPEKINH U poduiakTuke nedunnrta Butamuaa D B ctpanax LlerTpansHoit Asum.
3akaiouenue. [IpemiokeHHBIE PEKOMEHIAIH MOTYT CIIYKUTh OCHOBOH IS pa3paboTK HAMOHANBHBIX KIMHWYECKIX
MIPOTOKOJIOB U BHEAPEHUS 3PPEKTUBHBIX MPOPHUIAKTHIECKUX U JeUeOHBIX cTpaTernii B crpanax LlenTpansHOi A3,
KutoueBble ciioBa: ButamMuH D, 25-ruppoxkcuButamuH D, nedunut Butammaa D, HemocTaTodHOCTh BUTaMuHA D,
runoBuTaMuHo3 D, aButamuHa03 D, podunakTika, xonekansuudeponr, LleaTpansaas Azus.

anperrs, Ne2 (265), 2026


https://www.doi.org/10.53511/pharmkaz.2026.2.1

RKJIMHNYECHKAA @®PAPMAKOJIOT'MA

OAPMALIS KA3AXCTAHA

EXPERT CONSENSUS ON OPTIMIZING THE STRATEGY FOR THE PREVENTION
OF VITAMIN D DEFICIENCY IN CENTRAL ASIA:
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Introduction. Vitamin D deficiency and insufficiency represent a widespread problem in the majority of Central Asian
countries, attributable to the geographical location of the region, urbanization, and dietary patterns of the population.
Given that vitamin D not only participates in the regulation of calcium and phosphate metabolism but also exerts
pleiotropic effects on various organs and systems, its insufficiency and deficiency are associated with a broad spectrum
of pathological conditions, ranging from asymptomatic manifestations to severe clinical symptoms, including the
development of autoimmune diseases, metabolic disorders, cardiovascular, gynecological and reproductive, and
rheumatological conditions. The development of national and interdisciplinary guidelines addressing the diagnosis,
prevention of insufficiency, and correction of vitamin D deficiency in the countries of Central Asia represents an
important step toward the establishment of effective preventive programs and treatment strategies, which may contribute
to a reduction in the prevalence of diseases associated with vitamin D deficiency.

Objective. The aim of the present work is to formulate a resolution capturing the conclusions and recommendations
derived from an interdisciplinary expert discussion.

Methods. An Expert Council meeting with the participation of specialists in endocrinology, obstetrics and gynecology,
rheumatology, clinical pharmacology, and other medical disciplines from Central Asian and European countries was
conducted, which took place on June 18, 2025.

Results. Following the Expert Council meeting, current international clinical guidelines, scientific research data, and
relevant epidemiological evidence were reviewed, leading to the formulation of a resolution that reflects the agreed-upon
recommendations for the prevention of vitamin D insufficiency and the correction of vitamin D deficiency across different
age groups according to baseline vitamin D metabolite levels.

Discussion. The expert discussion emphasized the need for unified interdisciplinary approaches to the diagnosis,
correction, and prevention of vitamin D deficiency in the countries of Central Asia.

Conclusion. The proposed recommendations may serve as a foundation for the development of national clinical protocols
and the implementation of effective preventive and therapeutic strategies in the countries of Central Asia.

Key words: Vitamin D, 25-hydroxyvitamin D, vitamin D deficiency, vitamin D insufficiency, hypovitaminosis D,
avitaminosis D, prevention, cholecalciferol, Central Asia.
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OPTAJIBIK A3MSIAFBI BATAMUH D TAIUTBUIBIFBIHBIH AJIZIBIH AJTY
CTPATEI'MACBIH OHTAUJIAHJBIPY BOMBIHIIA CAPAIITAMAJIBIK KOHCEHCYC:
FbUIBIMU NEPEKTEPJIEH HAKTHBI IIPAKTUKAFA JIEWIH

Pludowski P.', Makankuna JI.I'.2, bazap6exkoBa P.b.?, /locanoBa A .K.3,
Torms6aes I'.A.%, Ta6ayanna I X.5, I'pe6ennnxona I'.A .6, :xaum6erona A IL.6,
Karomona JI.T.”, Upramesa C.Y.%, Bo6ymosa I'.C.°

! bananapoviyy Memopuanovii 0eHcayivlk uncmumymsl, Bapwasa, Ilonvwa
2 «Acmana meduyuna ynusepcumemiy KeAK, Acmana, Kazaxcman

? «Kazaxcman-Peceii meouyuna ynugepcumemiy b¥, Anmamei, Kazaxcman

#Kapouonoaus dxcone iwiki aypynap eviivimu-sepmmey uncmumymul, Anmamul, Kasaxcman

°«C.JI. Achenouspos amoinoazel Kazax ynmmoix meouyuna ynusepcumemiy KeAK, Anmamol, Kasaxcman
¢IRM Clinic, Anmamui, Kazaxcman
7 Tawxenm memnekemmix meouyuna ynusepcumemi, Tawxenm, Oszb6excman Pecnybauxacol
8Os6excman Pecnybnuxacel JJICM Ana men b6ananviy 0encaynvizvl pecnybiukaibly MamMaioanHObIPbLIZAH SbLTbLMU-
NPAKMUKATBIK MEOUYUHANbIK, opmanwizel, Tawkenm, O36excman Pecnybnukacol
?B.H. Envyun amovinoaest Kvipeviz Peceii-Cnasan ynusepcumemi, Biwkex, Kvipeviz Pecnybnukaco

Kipicne. Butamun D TammbUTBIFBI MEH JKETKLUTIKCI3Airi OpTaiblK A3HSHBIH eIAepiH/e KCHIHEH TapaiFraH Mocele OOJIBIT
TaObutanpl. Byn aliMakTBIH TreorpadisuiblK OpHANAcybIMEH, YpOaHH3alUsAMEH JKOHE XANBIKTHIH TaMaKTaHy
epekmenikTepiMer OainanpicTel. Butamua D kanpnuii-ocdop ammacyslH peTTeyre KaThICHIT KaHa KOWMaM, apTypii
MYIIEIep MeH JKYHenepre IJIeHOTPONTHI dcep ETETIHMIKTEH, OHBIH KETKUTIKCI3AIrT MEH TAIIIBUIBIFEI ayTOMMMYHIEI
aypyJaapabiH, METaOOJUKAIBIK OY3bUIBICTAPABIH, KYPEK-KaH TaMbIpjapbl, THHCKOJOTHSIIBIK JKOHE PEMPOIYKTUBTIK,
PEBMaTONIOTHSIIBIK aypyNapiblH JaMyblH KOca aifaHzia, Oeirici3 eTy[eH ayblp KIMHUKAIBIK KepiHicTepre JeifiH
ayKbIMJIBl TMATOJIOTHSUIBIK JKargaiinapMeH OainaHbicThl. OpTaiblK A3Ws enjiepiHAe BHUTAaMMH D KeTKiNiKCI3IiriH
JUArHOCTHKAJIAY, aJl/IbIH ally )KOHE TalIIbLUIBIKTI TY3ETY Mocenesepi OOUBIHIIA YIATTHIK XKOHE MOHAPAIIBIK HYCKAYJIBIKTap
a3ipiey BUTaMUH D TammIbUIBIFBIMEH OaiIaHBICTBI aypyJIapIblH TapajdyblH a3aiiTyra BIKMIAal €Te aJaThlH THIMJI
MpoGUIAKTUKANBIK OarmapiamManap MEH eMJey CTPaTerHsUIapbhlH KaJbINITACTBHIPYIbIH MaHBI3IBl KaJdaMbl OOJIBII
TaObIIa I,

Maxkcatbl. Ochl )KYMBICTHIH MaKCaTHI TIOHAPABIK TAIKBLIAY HOTIKEIIEpi OOMBIHINA KOPBITHIHABLIIAP MCH YCHIHBIMIAPIbI
OEKITeTiH PE30ITIOIHS KAJBITACTHIPY OOJBIN TaOBLITABL.

Onictepi. 2025 xputel 18 MayceiMbiHma OpTtanblk Asus MeH Eypoma enpepiHiH 3HIOKPHUHOJOTHS, aKyIIEPIIiK >KOHE
THHEKOJIOTHUS, PEBMATOJIOTHS, KIMHUKAJIBIK (DapMaKOJIOTHs KOHE e3re JIe MEIUIMHAIBIK MaMaHIBIKTAP CaJachIHIarbl
caparmbUIapIsIH KaTbicybiMeH CapanTtaMa KeHEeCiHiH OTBIPBICH YHBIMIACTBIPBUIIBL.

Harmkenep. Capantama KeHECiHIH OTBIPBICHI KOPBITBHIHIBICH OOWBIHINA Ka3ipri 3aMaHFbl XaJIbIKAPaJIbIK KIMHUKAJIBIK
YCBIHBIMAP, FBUIBIMU 3€PTTEYJICp MEPEKTEPi JKOHE ©3CKTi IMUIACMHUOJIOTHSIIBIK MOIIMETTED Kapajbl, COJAaH KeiiH
BUTaMMH D MeTaOOMUTTEpiHiH OacTamkpl JeHrediHe OailylaHBICTBI OPTYPJl JKac TONTapbIHAAFl BUTAMHH D
JKETKUTIKCI3/ITiHIH albIH ally MEH TallIbUIBIKTBI TY3E€TYT'€ KaThICThI KEJICIJITeH YChIHBIMAAP bl OeHHEICUTIH PE30TIOLHs
KaJIbIITACTHIPBLIIBL.

Tankpuiay. CapanramMansik Tankpuiay OpTaiblk A3us enuepiHge BUTaMUH D TalIBUTBIFBIH IUATHOCTUKANAY, TY3ETY
YKOHE aNIBIH amy OoibIHIIA OiphIHFAll MOHAPANBIK TOCUIIEPIIH KAKSTTIIITIH KOPCETTI.

KopsIThiHabL. ¥ CHIHBUTFAH YCBIHBIMAAp OpTanbiK A3us eNaepinae YITTHK KIMHUKAIBIK XaTTaManap o3ipieyIiH sKoHe
THIMAI TPOPUIAKTUKANBIK JKOHE eMICY CTpaTeTHsUIaphIH CHTI3YIiH Heri3i 0oa amabl.

Tyi#ingi ce3mep: Buramun D, 25-runpokcusuramud D, ButammH D TanmmbUibFbl, BUTaMUH D SKeTKUTIKCi3Airi,
ruroBuTaMuHO3 D, aButamrHO3 D, ipodunakTika, Xonekaapuudepor, OpTamblk A3us.
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BBenenue

B Kaszaxcrane u ctpanax LleHTpanbHOI
A3uM Ha CEroJHSAIIHUNA JEHb OTCYTCTBYIOT
HallMOHAJIbHBIE U MEXAUCUMILUIMHAPHbIE
PYKOBOJICTBA, PETJIaMEHTUPYIOIIME BOIPOCHI
JTUArHOCTHKH, KOPPEKIHHA U MPOPHUIAKTUKH
nepuUTa U HEJOCTaTOYHOCTU BUTaMuHa D,
410 00yCIaBIMBaCT HEOOXOAUMOCTh CO3aHUS
paboueil rpymnmel B COCTaBe SKCIEPTOB B
00JIaCTH  SHIOKPHUHOJOTUH, PEBMATOJIOIHH,
aKylepcrBa M THHEKOJIOTMH, KIMHUYECKOU
(dbapMaKkoIoTuu, CEeMEHHOW MEIUIUHBI IS
MPOBEJCHUS  DKCIEPTHOTO  OOCYKIEHUS.
Htorom 3acenanus CoBeTa 3KCIEPTOB CTAJIO
onpejeNiecHue TMPUOPUTETOB B pa3paboOTKe
YHU(PUITUPOBAHHBIX u COIJIACOBAHHBIX
MOAXOAOB K  BEACHUID  MAlMEHTOB  C
HE/IOCTaTOYHOCTHIO M JAe()UIUTOM BUTAMHHA
D u dopmupoBaHuio NPOPUIAKTUUECKUX
CTpaTerui JUisl pa3HbIX KaTErOpUA HACEICHUS.

AKTYaJIbHOCTb TeMbI

3a nocieqHue JecATHIEeTUs BUTaMUuH D
cTall O0OBEKTOM MHOTOYHMCIEHHBIX HAaYyYHBIX
UCCIIEIOBaHUM B 00JIaCTU MEAULIUHBI U
3IpaBOOXpPAaHEHUs, YeMy CIOCOOCTBOBAJIO
OOHapyKCHHE pEIEeNnTOpOB K BHTaMUHY D
MPAaKTUYECKM BO BCEX OpraHax M TKaHAX
yenoBeka [1, 2]. Hapsimy ¢ ero xoporio
U3BECTHOM KIIIOUEBOM pPOJIBI0 B PEryJISALHU
KalbIeBO-PocpopHoro oomMeHa, BuTaMuH D,
BBICTYNasi B POJU MPOTOPMOHA, oO0IamaeT
IIEHOTPONHBIMU  PPEKTaMU U OKa3bIBaET

3HAUUTEIIBHOE  BIUSHUE HA  pa3iIU4HbIE
MeTa0OJIMYECKUEe  IPOLECChl,  MPOSBIIAET
IIPOTUBOBOCIIAJIUTEIILHBIE "
aHTHUPUOpOTUUYECKHE 3¢ deKTsl,
00ycioBIMBas ero 3HAYUMOCTD B

npoHIAKTUKE U JICYEHUH ITUPOKOTO CIEKTpa
3abosieBanuii [1 - 6].

Henocrarounocte BuTammHa D — 370
cocrosiHue, koraa koHmentpanus 25(OH)D B
KpOBH HIKe ontumanbHoro yposus (30-50
HI/MJI), TIpY KOTOPOM MOTYT HaOIIOAaThCs
CYOKJIMHUYECKHE HapYIICHUS] MUHEPATU3aI[UH

KOCTHOM TKAaHM W IIOBBIIICHHBIM  PHUCK
pa3BUTHUSA Pa3IMYHBIX XPOHMYECKHUX
3aboneBanuid.  Jlepuumur  BuTammHa D
XapaKTepu3yeTcs 6oee BBIPa)KCHHBIM

cHmkenueM ypoBHs 25(OH)D B kpoBu (Huxke
20 Hr/MJI) W COMPOBOXKIACTCS KIMHHYECKHU
3HAYUMBIMH HapYIUICHUSIMH.

Henocratounocts u nedunur ButamuHa D
aCCOIIMMPOBAHBI c pa3IuYHBIMU
MATOJIOTMYECKUMHU COCTOSTHUSMH, BAPbUPYS OT
0CCCUMIITOMHOTO TEUEHHUSI [0 CEPbE3HBIX
KITMHAYECKHX MIPOSIBIICHUH, BKJIFOYas
pa3BUTHE  ayTOMMMYHHBIX  3a00JICBaHMUIA,
METa0OJIMYECKOTO  CHHAPOMA,  OXKHUPCHHS,
JIEIIPECCHH, CHIKEHHS bepTUIpHOCTH,
HEBBIHAIITMBAHUS OCPEMEHHOCTH, HAPYIICHUH
MEHCTPYaJIbHOTO LMKIIA, YCUJICHHS
KJIIMMaKTEPHUECKUX CHMIITOMOB u
MPOTPECCUPOBAHUE OCTEOMOPO3a Y KEHIIUH B
MIOCTMEHOMay3e. Pan HUCCIEN0BaHUN
MPOJIEMOHCTPUPOBAIl CBSI3b HU3KOT'O YPOBHS
BUTaMMHa D ¢ TIOBBIIICHHBIM PHUCKOM
Pa3BUTHS COLIMATILHO 3HAUUMBIX 3a00J1€BaHUH,
TaKMX KaK OHKOJIOTHUYECKHE M CEepJACYHO-
COCYJUCTBIE, OCTEOIOPO3, THUIIEpPIIapaTUPEO3,

caxapHpli  auaber, HWH(PEKIHUOHHBIE U
ayTOMMMYHHbBIE 3a00JIeBaHUs, JETPECcCus,
Oecmuionue, SHJIOMETPHO3, CUHPOM

NOJMUKUCTO3HBIX sinuHuKoB (CITKS) [7-14].

B Kazaxcrane, Kak ¥ B Ipyr'ux cTpaHax
LenTpasibHON A3MM OTMEYAETCSd BBICOKAA
pacIpOCTPaHEHHOCTh ~ HEJOCTAaTOYHOCTU U
nedurura Butamuna D [15]. Bo-nepBbix, 310
CBSI3aHO C reorpaMueckuM pacroioKeHueM
cTpaH peruoHa. [lo naHHBIM JUTEpATYypHI,
HacelleHue, Npokuparolee cesepHee 35-40°
CEBEpPHON MIMPOTHI (C.II.), MUMEET BBICOKHI
puck gedurura BurammHa D [16, 17].
I'eorpadmueckn Kazaxcran mpoctupaercs ot
40-i1 ceBepHO Mapajuledd B CaMOW FOKHOU
TOYKE J0 56-U CeBepHOU Mapaljie] i B caMOu
CEBEPHOM TOYKE, B TO BpPEMs Kak HOJKHBIC
PEruoHbI enTpanbHOU Azun
(Typxmenucran, KOxHas dacTh pecryOIUKH
V36ekucTan U TaKUKKCTaH) PacIoaralTCst
ot 35-oif ceepHoW mnapamienu a0 40-oi
CEBEPHOU Mapajieny, YTO 3HAYUTEIbHO BbIIIE
9KBaTopa.  BoO-BTOpBIX,  TpaJWIIMOHHBIN
paunoH MNWUTaHWs B peruoHe lLleHTpambHON
A3unm  XapakTepu3yercsi  OrpaHUYCHHEM
KITIOYEBBIX MCTOYHMKOB BHUTaMuHA D, Takmx
Kak Mopckas peioa [18-22]. Kpome Toro,
OTCYTCTBHE MacCcoBOU dopTudukanun
MIPOJYKTOB ycyryossier npobaemy
OTpaHMYEHHOr0 MOCTYIUIeHHs BuTamuHa D c
MTHLLIEH. B-tpetpux,  ypOaHm3auus
COBPEMEHHBI 00pa3 KHU3HH, MPUBOAAT K
CHIDKEHHOMY CHHTe3y BUTaMuHa D B Koxe 3a
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CUET OTPaHWYCHUS IPEOBIBAHMSI HACCIICHHS Ha
COJHIIE ¥ YMCHBIICHHS IPOHUKHOBEHUS
yasTpaduoneToBeix yueii B (UVB) -nyueit
yepes 3arps3HeHHbIH Bo3ayX [23-25].

Takum oOpazom, B YCIIOBUSIX
reorpaUuECcKuX, KJIIMMAaTHYECKUX u
COLIMAJIBHBIX 0COOEHHOCTEMH peruoHa

LentpanpHoii Asum mpobiema aeduuura
ButaMMHa D TpebGyeT 0co0Oro BHUMaHMS.
@dopMHUpOBaHUE  €IUHBIX  MOAXOAOB K
BBISIBIIGHUIO IPYyNIl  PUCKA, AJTOPUTMOB
JUarHOCTUKM M KOPPEKLMH, a TaKkKe K
IpoUIaKTUKE HEAOCTATOYHOCTH BUTaMuHa D
MO3BOJIUT 3aJI0)KUTHh OCHOBBI JUIS pa3paboTKu
HaIlMOHAJIBHBIX KIMHUYECKUX PEKOMEHAlNH,

00eCTIeYNBAIOIINX MEXIUCHUITMHAPHYIO
COIIACOBAHHOCTH Bpadei Pa3IUYHBIX
CIIEIAAIILHOCTEN.

JNUIAEMHUOJIOTHS HEJI0CTATOYHOCTH H
aepuuuTa BUTaMuHa D

PesynbTaTel MHOTOYHUCIIEHHBIX
MEKTYHAPOIHBIX MCCIIEIOBAHUI
CBUJIETEIILCTBYIOT 0 BBICOKOU

pacpOCTPaHEHHOCTH HEJOCTATOYHOCTH U
nedunura Buramuaa D Bo Bcem mupe [16, 26,
27]. B TO e BpeMs SIUACMHOJOTHYCCKUE
naHHble 1O crpaHaMm lleHTpanpHON A3sum
OCTaIOTCs OTpaHHYEHHBIMH, OJIHAKO
UMEIOIIUECS HCCIEIOBAHUSA JEMOHCTPUPYIOT
3HAYUTEIHLHOE pacmnpocTpaHeHue
HEJOCTAaTOYHOCTH M JedunuTa BHUTaMUHA D
JaKe B YCIOBUSX OTHOCHTEIHHO TEIUIOTO
KJIUMaTa peruoHa.

B 2024 romy ObuiM OmyOJIMKOBaHBI
pe3ynbTaThl CHCTEMaTH4Yeckoro o03opa U
MeTaaHaIu3a, ITOCBSIIEHHOTO
pacipocTpaHeHHOCTH AeuIuTa BUTaMuHa D
B Kaszaxcrane [28]. Ananu3 BKIIOYan cemb
UCCIIETOBAaHMM, TPOBEAEHHBIX B PA3IMYHBIX
peruoHax CTPaHbI, BKJIFOUas Topoja AJMaThI,
Acrana u Kaparanja, a Takxe AJIMaTHHCKYIO
obmacte [15, 29-34]. Bce paboTel ObLIH
ormybnukoBaHsl B iepuoy ¢ 2015 mo 2024 rossr
W  BKJIIOUYWIM B  COBOKYNHOCTH 3616
YYaCTHUKOB, CpeAH KOTOpPHIX y 2239 Obln
3aperucTpupoBan neduiut Butamuna D [28].
PacmipocTpaneHHOCTh JeduITa COCTaBUIIA:
Cpenu 3I0POBBIX B3pOCHBIX — 55% (95% JAU:
38-70%), cpemm JMIl C  pa3’IHYHBIMH
XpoHuuecknumu 3adoneBanusmMu — 60% (95%
JIN: 38-79%), a B oOmiei momynsiiuu — 57,2%

(95% J1U: 49,2-64,8) [28]. B ueTbipex U3 maTu
uccneaoBanuil cpeanuit yposenb 25(OH)D B
CBIBOPOTKE KpoBU ObLT HUke 20 HI/MJ, 4TO
KOppenupyer c JaHHBIMU MHUPOBOU
JAUTEepaTypbl M  TOATBEPHKIAET BBICOKYIO
pacnpocTpaHeHHOCTh Jaedunura BuraMmuHa D
B CTpaHaxX CEBEPHOrO MOJylIapus, 0COOEHHO
IIPY HU3KOM yPOBHE MOTpeOIeH s phIObI [29—
32]. B JIPYyromM KPOCC-CEKITMOHHOM
uccnenoBann B Kazaxcrane  nmeduuut
ButamuHa D ObL1 BbIsIBIIEH Oosiee ueM y 65%
Hacenenuss [15]. OcoOeHHO — ys3BUMBIMHU
OKa3aJUCh  JKEHUIMHBI  PENPOTyKTHBHOTO
Bo3pacta (70%) u OepeMeHHbIE >KEHIIUHBI
(75%) [15].

CxoXye TCHICHIIMU BBISABICHB U B
cocequux crpanax llentpanbuoit Aszun. Tak,
no AaHHbIM bytoxisiHoBa A.A. U COaBT., B
Koipreisckoit  Pecnybnuke — gepuuur u
HEIOCTATOYHOCTh BUTaMHUHA D
3adukcupoBanbl y 53% 00cnen0BaHHBIX JUI]
[35]. B V30ekucrane, o 1aHHbIM AXMEI0BOM
J. u coaBT., AepUIUT U HEIOCTATOYHOCTH
ButamuHa D nuarnoctupoBansl y 82% nereit
panHero Bo3pacta [36]. Cpeau moJApOCTKOB |
B3pocibix (11-84 ner), mpoxuBaromMX B
Tamikente, HOpMaNbHBIM YPOBEHb BUTaMHHA
D wumenu mumb 17,3% oO0cnenoBaHHBIX; Yy
51,7% - oTMeuanach HEIOCTATOYHOCTh, Y
29,1% — npedunmur [37]. Bomee ToroO,
HEJOCTAaTOYHOCTh W JedUIUT BUTamMuHA D
Obtn  BeIIBIIEHBI Yy 100% SkeHIUH C
CUMIITOMHOM MHOMON MaTku My 94% - ¢
OeccuMnTOMHBIM TeueHHueM MuoMmbl [38]. o
naHHbIM MpHazapoBoii JI. u coaBT. AepUIUT U
BBIp@KEHHAS HEJOCTATOYHOCTh BHTaMHHA D
BcTpeuatorcss y  100%  sxeHmmmH @ C
CUMITOMHBIM TEUCHHEM MHOMBI MATKH H Y
94% ¢ OecCMMOTOMHONH MHOMOH, 4YTO
MO TYEPKUBACT BO3MOXKHYIO poIh
runoBuTamMrHo3a D B maroreHe3e MHOMBI
MaTKH W  TSDKECTH €€  KIMHHUYCeCKHX
nposiieHui [38].

Takum o0pa3om, TaHHBIEC UCCIIETOBAHUI
CBUJCTENBCTBYIOT, YTO HEJOCTATOYHOCTH H
neuuT  BUTamMHHa D B cTpaHax
LenTpanpHoii  A3uuM  HOCAT  LIUPOKO
paclpoCTpaHEHHBI  XapakTep, 3aTparuBas
pa3Hble BO3PACTHBIC W COIMAIIbHBIE TPYIIIHL
910 MOYECPKUBAET HEO0XOINMOCTh
MIPOBEICHUS JTATbHEUIIINX
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SIUAECMHOJIOTHYECKUX  MCCIEIOBaHMUM, a
Tak)Xe pa3padOTKH HAIMOHATIBHBIX CTpATETUI
NPOPUIAKTAKH W MEXAUCIUIUITMHAPHBIX
KIIMHUYECKUX  TOJXO0J0OB K  KOPPEKIHH
nedunura BuTamuHa D.

MeTa00m3M BUTAMMHA D B
opraHusme

Butamuan D  mnpexacraBmser  coOoi
AKHUPOPACTBOPUMBIN CEKOCTEPOUI, KOTOPHINA B
Buje xouekanpuudepona (BuramuH D3)
CHUHTE3UPYETCSI B KOXE TPH BO3ICHCTBHUH
UVB-usnydenus WJIH MOCTYIIJICHUS
sprokansimdepona  (suramun  D2) ¢
pPacTUTEIbHBIMU MPOIYKTAMHU WJIM B COCTaBE
OOOTaIICHHBIX ~ MPOAYKTOB  TUTAHHS |
numieBsix 100aBok. O6e dhopMbl BuTamMmuHa D
OMOJIOTMYECKH  HEAaKTHBHBI U  TPeOyIOT
MocJeoBaTeNbHON  OuMoTpanchopmanu B
OpraHusme:

1. Ileuenounwiii 5man

B  mewenn  xonekampiudepon  H
SProKaIbI(eposT THAPOKCHIUPYIOTCS 10 25-

TUJIPOKCUBUTAMHUHA Ds;
(xamprranona/kanpuudearnona), KOTOPBIN
IIpEJICTaBIISIET co0oit OCHOBHYIO

HUpKynupytonyro ¢opmy BuTamuHa D B
KpPOBH, YPOBEHB KOTOPOTO MOXHO ONPEACIUTh
B ycloBusiX Jsabopatopuu. KoHIeHTparms
KaJlbIUAnOIa/Kanbiudeanona B KpOBU
oTpa)kaeT ctaTyc BuTamuHa D u ucnomns3yercs
B KJIMHHYECKON MPAKTHUKE ISl JUArHOCTHKH
ero aeduinTa U HEIOCTATOYHOCTH.

2. Tloueunwviii sman

B moukax kanbUuanon/KaabIludeanon
THAPOKCIIIMpYeTcss  eme pa3 g0  1,25-
TUTAIPOKCUBHTAMUHA D3  (KaJIBIUTPHOINA),
KOTOPBIA TPEJCTaBIsIET COOOW aKTUBHYIO

[yt MeTabonmuYecKkoil aKTHBAIMH IS

ButamMuHoB D, u Dz oamHaKoB, OJHAKO
BHUTAMUH D3 oOnagaer OoubIIeH
CTaOUJIBLHOCTHIO, OMOAOCTYITHOCTHIO u

s dexTrBHEE MOBBIMIAET ypoBeHb 25(OH)D B
KpPOBH, TIOSTOMY WMEHHO OH HCIOJB3yeTCs B
OOJBIIMHCTBE JIGKAPCTBEHHBIX TpENapaToB U
MMUIIEBLIX JO0ABOK.

KocrtHblie 3¢pdexTs BUTaMuna D

Ponp Burammna D B kauectBe
perynaropa KaJbIHii-hochopHOro "
MHUHEPAILHOTO 00MEHOB XOpoIIo u3BecTHa [8].
AxTuBHas (opma BUTaMHUHA D KalbIUTPHOI
(1,25(0H),Ds) MOBBIMIAET BCACBHIBaHHE

10

dbopmy ButammHa D3 okas3biBas BIUSHHE HE
TOJILKO Ha KanbLUui-PochopHbIi 00MEH, HO U
UMMYHOMOTyJIUPYIOIIHE,

MIPOTHUBOBOCTIATIUTEIIHHBIC u

antunpoivdeparuasie dhdexThl (Pucyrox
1).

xonekanesuudepon/aprokansyndepon

L

MeueHOYHbIM 3Tan

meTabonusma

Xonekansuudpepona n

i aprokansumdepona o
i Kanbuwanona/

Kansungeamnona
(25(0H)D3)
\ J l
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Pucynok 1 - MetaGonusm Butamuna D B
OpraHu3Me

Kanblus U pochopa B KUIIEYHUKE C TTOMOIIBIO
CIICIINAJIbHBIX 6€HKOB-H€p€HOC‘~II/IKOB,
CrocoOCTBYsl WX peabcopOIUM B TOYKAX U
oOecrieunBas ~ MHHEPAJIM3AIMI0  KOCTHOTO
Matpukca. KampiuTpuon — y4yactByeT B
MHUHEpAIN3alun KOCTHOT'O MaTpHKca,
perynupyst aKTUBHOCTh  OCTE€O0JIaCTOB U
OCTEOKJIACTOB, YTO oOecreunBaeT OanaHc
MEXIy TIpoIeccaMH KOCTeoOpa3oBaHUs U
pesopomuu.  Kpome Toro, Butamun D
pETyIHUpPYyeT  CEKPEeIUi0  MapaTUPEOUTHOTO
ropMoHa, T1moJaaBjdA €ro W TEM CaMbIM
MpeIoTBpaIas pa3BuUTHE BTOPUYHOTO
TUIIepIIapaTupeo3a U MOTePH KOCTHON MacChI.
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[Ipu nedurnure BuTamuna D HapymmaeTcs
MUHEpaIu3aluus KOCTE€H, 4YTO MPUBOAMUT K
Pa3BUTHIO paxHTa y JETEHl U OCTCOMASIUU Y
B3pOCIJIBIX, A TaKXe YBEJIWYMBAET PHUCK
0CTEONOpO3a U MaTOJIOTUYECKUX MTEPEIOMOB.

ILneitorponubie 3P ¢deKThl BUTAMHHA
D

OTtkpbiTHE penenTopoB K BUTaMuHY D B
OOJIBIIMHCTBE OPraHoOB M TKaHEH ueloBeKa
co3/laja IPEeaNOoChUIKH A Oojiee IriryOoKoro
M3YYEHHUs BIMAHUA BUTaMuHa D Ha opranuszm
4eJl0BeKa.

Bumamun D u e2o ponv 6 memabonuszme

Penentopel k BUTaMmuny D oOHapy:keHbI
B KJIETKaxX TOJKENyIOYHOM JKeJe3bl, MEeUYCHH,
MBIIICYHON U KUPOBOM TKaHEH, 00yclaBiIuBas
€ro poilib B PEryJdlHH KUPOBOTO U
yriaeBogaHoro oomenoB [7, 39]. Kambrmrprosn
perynupyer CUHTEe3 HHCylIuHa B-kimerkamu
MOJKEYA0YHON  KeJle3bl U IMOJAJEP’KUBAET
4yBCTBUTEIHHOCTh TKaHeH k uHCYnuHY. Kpome
TOTO, €CTb CBEIECHMS, UTO KaJbLUTPUOI
YMEHBIIAET  CHUCTEMHOE  BOCIHAJCHHE U
[IPEIOTBPALAET Pa3BUTHE METaOOIMUYECKOTO
cungpoma [40, 41]. HemocraToyHOCTH U
neunut ButamuHa D paccMarpuBaroTcs Kak
JIOTIOJIHUTENbHBIE (DAKTOPBl PHCKA Pa3BUTHUSA

caxapHOTo nuabera 2 THIIA,
WHCYTUHOPE3UCTEHTHOCTH u
MeTaboauueckoro curapoma [40, 42].
Bumamun D u eco pomv 6
PenpoOyKmMuBHOM 300P08be
Ponp Butammna D B KeHCKOM

PENpOayKTUBHOM 310pOBhe MHOTOrpanHa. C
OJTHOM CTOPOHBI, aKTHBHAs Gopma BuTamMuHa D
NPUHUMAET y4yacTHe B PETyISLUU CHHTE3a
MOJIOBBIX TOPMOHOB u CO3pEBaHUU
dbomnukynoB, oOecreunuBas OJaronpusiTHHIE
ycnoBust ans 3adatus. C Apyroil CTOPOHBI,
BuTaMHH D o0ecrieunBaeT ONTUMAIBHYIO
TOJIIIIUHY OSHIOMETPHUS NI HMMIUIAaHTAINH
wiognoro sina [43, 44]. Kpome Toro,
[JIalleHTa ©W  JeuuayaidbHas — 000JoYka
CIOCOOHBI JIOKAJIbHO aKTHBHUPOBATH
KaIBIUTPUON JIJIS1 POCTa M Pa3BUTHS IUIOAA, a
TaKkKe Ui  WMMYHHOH  TOJIEPAHTHOCTH,
npenotBpaiias orropkenue twiona[43]. Bo
BpeMsi OepeMEeHHOCTH HOPMallbHBIH YpPOBEHB
BuTaMuHa D Bimsier Ha pa3BUTHE TUIALICHTHI,
oOecrieunBaeT (opMUpOBaHUE JETKUX TUIOAA U
pa3BUTHE KOCTHO-CYCTaBHOM CHCTEMBI, a TAKXKe
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y4acTBYeT B HMMYHHOW perymsuuu  [45]
VYCTaHOBIIEHO, YTO HE MEHEE BAXKHYIO pOJIb
BUTaMUH D wurpaetr u B  MYXCKOM
PENpOAYKTHBHOM 3/10pOBBE. CornacHo
pe3ylnbTrataM  ONMyOJUMKOBAaHHBIX  JaHHBIX,
ONTUMAaJIbHBIC 3HAYCHHSI yPOBHA BUTamMuHa D B
KpPOBHM  OTBETCTBEHHbI 32  KayeCTBEHHbIE
XapaKTEPUCTHKH CEeMEHHOM KHUJIKOCTH,
BKJIIOYAsl KOHIIEHTPAIMIO CIIEPMATO30UI0B, X
MOJIBUKHOCTb ¥ MOP(OJOTHUECKHE KPUTEPHU
Kprorepa [46].

Bumamun D u e2o ponv 6 noddepaicanuu
UMMyHUmMema

Kanpuurpron ycuimBaeT akTHBHOCTD
MakpodaroB U HEUTPOPUIOB, yBEIUUUBAs HX
AQHTUOKCHJIAHTHBIE ~ CIIOCOOHOCTH H  HX
CHOCOOHOCTH K paronutosy. B snutennanbHbIx
KJIETKAaX JbIXaTEJIbHbIX NyTE€Hd BUTaMHH D
ydyacTByeT B UX OapbepHOW  (QYHKIIHH.
OTmeuaercsi, 4TO CpeAH JIMI] C HOPMAJIbHBIM
ypoBHeM BuTamuHa D B KpoBu uacTtoTa
pecrupaTopHbIX MH(EKIHA U OCIIOKHEHHBIX
OakTepuandbHBIX  HHPEKIUN  AbIXaTeIbHBIX
nyTei 3HaunTeNbHO Huke [47-49]. Butamun D

UrpaeT  3allUTHYI0 poOJib B  Pa3BUTUU
ayTOMMMYHHBIX 3a0o0sieBaHUM yTeM
WHTHOWPOBAHUS aKTUBALIUU u
nudepeHIMpPOBKI B-nmumdonuTos,

npefoTBpamas — UX  npoiaudepanuio U
T hepeHIIMPOBKY B IIa3MaTHYECKHE KIIETKH,
a TaKXe 3a CUeT CTUMYJSAUUH T-XenmnepoB u
PETYNATOPHBIX [-KJIETOK, OTBETCTBEHHBIX 32
IIPOTUBOBOCIIAJIMTENBHBIN M TOJIEPAaHTHBIN
UMMYHHBIH oTBeT. Kpome Toro, Buramun D
MOAABIISET DKCIPECCUIO IIPOBOCHAIUTENBHBIX
UUTOKMHOB. Takum oOpazoM, BuTaMuH D
yay4illaeT IPOTUBOMH(EKIIMOHHYIO 3alUTy U
B TO K€ BpEMs CHHYKAET PUCK XPOHUYECKOTO
BOCHAJICHUS U ayTOMMMYHHBIX PEaKIUil.

Bumamun D u eco ponv 8
NpOMUBOONYX0NEB0U 3aLuUme

Kanpurpuon oOmamaer
aHTUMIpoIr(epaTHBHBIM JIEHCTBUEM,

perynupyer nudQepeHIUpPOBKY KJIETOK U
YTHETAaeT HEOAHTMOI€HE3, CHMXKasl pPHUCKHU
pa3BUTHSI OHKOJOTHYeCKuX 3aboneBanuii [50,
51].

Bumamun D u eco ponv 6 cepoeuno-
cocyoucmotui cucmeme

Butamun D ywacTtByer B perynsauuu
PEHUH-aHTMOTEH3UH-aJIbI0CTEPOHOBOM
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CUCTEMbI, CHI)KAasg AaKTHUBHOCTb pEHUHA U
CIOCOOCTBYSl HOPMAJIM3ALUU aPTEPHATIBLHOTO
nasnenus [50].

Takum oOpa3om, BuTamMuH D sBnsieTcs
BAXXHBIM PErYyJISTOPOM MHOXKECTBA CHUCTEM
YeJIOBEYECKOT0  OpraHu3Ma, BKJIOYas HE
TONBKO Kanmbluh-hochopHbIii 0OMEH, HO U
pPEeNpPOAYKTUBHYIO  (DYHKIMIO, HMMMYHUTET,
CepIEUYHO-COCYIUCTYIO CUCTEMY,
IIPOTUBOOITYXOJIEBYIO 3auTy. [lieioTponnsie
a¢ddexThl BUTaMuHa D o1uepKUBarOT, 4TO €T0
aepuuUT  MOXKET ~ HMETh  KIMHUYECKHE
MOCNEACTBHS, TIOATOMY TNpOodUIaKTHKA U
Koppekius aeduuura BUTaMHHA D Moryr
MMETh BaXXHOE 3HAYEHHE B KOMILUIEKCHON

Tepanmuu W TPOPWIAKTHKE XPOHUICCKUX
3a00/1€BaHUH.

3a0osieBaHusl, acCCOUMUPOBAHHbIE €
nepuATOM H HET0CTATOYHOCTHIO
BuTamMuHa D

H3BecTHO, 4YTO HEIOCTAaTOYHOCTH MU

nepuuut BUTamMuHa D accouumupyroTcs ¢
HapYIICHUSIMH KOCTHO-MHUHEPAJILHOTO 0OMEHA.
Huzkuit  ypoens 25(OH)D mnpuBogutr k
CHIKEHHUI0 abcopOumu kanmbius U docdopa ¢
MOCTICTYIOIUM Pa3BUTHEM THUIIEpIapaTHPEO3a,
YTO TMPUBOAUT K PaxXuUTy Yy JOeTedl u
OCTeOMAJISIMU 'y B3pocibix [8]. YV mokmiibix
ML JeUIUT BUTAaMUHA D sIBIIseTCsl BaKHBIM
dakTopoM  pa3BUTHS ~ OCTEONOpO3a U
yBelnueHUs pucka mepenomoB [14]. Dtm
3a00JIeBaHUsI OCTAIOTCS HAaNOoJIee N3BECTHBIMU
MPOSIBICHUSIMU HEJIOCTaTOYHOCTHU BUTaMHHA D
U JIONITOE BpeMsl PAacCMAaTPUBAIMCH KakK €ro
KJIIOYEBbIE KIIMHUYECKUE MTOCIE/ICTBUS.

OmHako B IIOCIEOHHE HECSATHIIETHS
OIMyOJTMKOBAHO OobIIIOe KOJIMYECTBO
HCCIENOBAHUM,  IMOATBEPKIAOIIMX,  YTO

NeGUIUT W HEIOCTaTOYHOCTh BHUTaMUHA D
BJIMSIFOT HE TOJIBKO Ha CKEJIETHYIO cucTemy [4,
5, 8]. B sunokpunonoruu nedpuimr 25(0OH)D

paccMaTrpuBaeTcsi  Kak  JOTOJHHUTEIbHBIN
daxTop pucka pa3BUTHS
MHCYJTUHOPE3UCTEHTHOCTH, caxapHOro

nuabera 2 tuna u oxupenus [40, 42, 52]. V
JeTed W TOAPOCTKOB HU3KHWUA  YpOBEHBb
BuTamMuHa D acconuupoBan ¢ 0oJiee BHICOKUM
puckoM maHupecTanuu caxapHoro nuadera 1
TUNA, 4YTO OOYCJIOBICHO  HApyIICHUSIMHU
YIJIEBOAHOTO, KHPOBOTO OOMEHOB, a TaKkKe
MPOBOCTIANUTEbHBIMU P dekTamu [52, 53].
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Tak kak BuTamMuH D perymupyer
¢ynkuun MakpodaroB u HEHTpo(dUIOB, €ro
neUIUT  acCOMMPOBAaH C  IOBBIIICHHOM
4acTOTOM pecnupaToOpHbIX UHpEKIHHA

JbIXaTeNbHbIX yTel, BKtouass OPBU, rpunmn u
nHeBMoHuIO [54]. Bo Bpems maHaemuu
COVID-19 Hmskmii  ypoenb 25(OH)D
oTMedasics y OOJBIIMHCTBA MAI[MEHTOB C
TSDKEJIBIM TeYeHUEM 00JIe3HH U 00JIee BBICOKOU
neranpHOCTBIO [48, 49]. Kpome Toro, BiausHUE
ButamuHa D Ha ¢pyaknuu T u B-mumdonuros,
Ipu ero JeQHIUTE aCCOLUUPYETCS C PHUCKOM
pa3BUTHS ayTOMMMYHHBIX 3a00JI€BaHUH, TAKUX
KaK pacCesiHHBIN CKIIep03, CUCTEMHAasi KpacHast
BOJIYaHKA, PEBMATOUIHBIN apTPHUT, ICOpHA3,
ayTOMMMYHHBIA TupeouauT [55, 56]. Ilpu
3TOM, ypoBeHb KoHueHTpauuu 25(OH)D B
KPOBH KOppenupyeT ¢ 0Oojee BBICOKOU
AKTUBHOCTBIO ~ MATOJIOTMYECKOTO  mpoliecca
[56].

Bce 6osbliie JaHHBIX CBUIETEILCTBYET O
CBSI3U nepunmra  BuTamMmHa D c
OHKOJIOTMYECKHUMHU 3200JICBaHUSMH.
YcranoBineHo, uro BuTamMHH D oOmamaer
AHTUNIPOH(EPATUBHBIM U AHTHAHTHOTCHHBIM
3ppeKToM, B CBSI3U C UYEM €ro JeQHIUT
accolMupyeTcsi ¢ 0oyiee BBICOKUM PHCKOM
pa3BUTHS  KOJIOPEKTAILHOTO  paka, paka
MOJIOYHOM  JKene3bl Yy  JKeHIMH U
npejcTaTenbHON xkene3bl y MyxunH [50, 51].
Taxxke oTMeuaeTcs, YTO y OHKOJOIMYECKHX

MalUeHTOB JeDUIIMT U HEIOCTAaTOYHOCTh
BUTaMHHA D CBsI3aHBI c XyALen
MEPEHOCUMOCTBIO MIPOTUBOOIYXOJIEBOU

tepanuu [51].

OTtnenpbHOE BHUMAHUE 3aCTy>KUBAET POJIh
BUTaMMHa D B TMHEKOJIOTHHU. Ero
HEJIOCTATOYHOCTh M JCPHUIIUT aCCOIIMUPOBAHBI
c Oomee BBICOKOW pacHpOCTPaHEHHOCTHIO
MHOMBI MaTkd. [lo JaHHBIM KIMHUYECKHX
WCCIIEIOBaHHM, HEIOCTATOYHOCTh U JNe(DUIIUT
BUTaMHHAa D BBISIBISIETCS Yy OOJBINIMHCTBA
xeHmuH (90%) ¢ MHOMON MaTKu, TpHYeM
TSOKETBIA eUIMT dYarie BCTpedaeTcs MpHu
CUMIITOMHOM Te4eHuW 3aboneBanus [38].
Butamun D okaspiBaet anTunpoaudepaTuBHOE
JIeCTBHE HAa KJIETKH MBIIIEYHOTO CIIOS MaTKH,
npefoTBpamas  pa3BuTHe  MHOMBI  [57].
Koppekuust nedpurnura Butammna D moxer
CIOCOOCTBOBATH 3aMeIJICHUIO pocta
MMEIOIINXCS MUOMATO3HBIX Y3JI0B. Y MOJIOABIX
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KEHITUH AeduuuT BuTamMuHa D acconmupoBan

c CIIKA, u4To CcBf3aHO C OXHUPEHUEM,
MHCYJIMHOPE3UCTEHTHOCTBIO,
TUIEepaHApOTreHuEH, METa0OIMYEKUM

CHUHIPOMOM U HapyHICHUSIMH MEHCTPYaJIbHOTO
ukiia [32]. Koppekuus nedurnura Butamuna D
urpaer poab B Tepanuu CIIKS 3a cuer
YIy4YIICHUS YTIEBOAHOTO 0OMEHA, ITOBBILICHHUS
YYBCTBUTEILHOCTHU K UHCYIUHY u
BOCCTAQHOBJICHHS ~ MEHCTPYaJbHOT'O  LUKJIA.
[Tocneanuie naHHbIE CBUACTEILCTBYIOT O TOM,
9YTO DHJOMETPUO3 TOXKE aCCOLMUPOBAH C
neunurom Butamuaa D [58]. ¥V kenmmu ¢
SHIOMETPHO30M  Yallle  PETHCTPHPYIOTCS
Huskue mnokaszarenn 25(OH)D B kpoBu 1o
CPaBHECHUIO C KOHTpOJbHOH rpymmoi [58].
[Ipenmonaraercs, uyro BuTaMHH D Moxer
peryaupoBaTh TeYeHHE 3a00JIeBaHUS 3a CUET
MO/IaBJICHUS MPOBOCTIATUTENbHBIX ITATOKHHOB,
aKTUBalMU  T-perylsaTOpHBIX  KJIETOK |
BIUSIHUS Ha AHTHOT€HE3. B
HKCHEPUMEHTAIBHBIX MOJAETSAX KaJlbLIUTPUOI
CHIDKAJ npordeparyio KIeTOK YHIOMETPUS U
pa3sMepbl €€ JKTONMHMYECKUX odvaroB. Kpome
TOTO, B KIIMHUYECKUX HCCIEIOBAaHUSIX HU3KUN
YpOBEHb BUTaMHWHAa D uMen Koppemnsiuo ¢
BBIPQXXEHHOCTBIO  0ONEBOro cuHapoMa. B
MIEPHO;] MEHOTIay3bl HU3KUH YPOBEHb BUTAMUHA
D ycyrybOasier mnposiBIEHHs OCTEOINopo3a,
CapKOIICHUU M KOTHUTUBHBIX HapyrieHui [11,
12]. Ectp nanHBIE, 4TO H0OaBICHHE BUTAMUHA
D B cocraBe KOMOWHHPOBAHHON Tepanuu y
KEHIIMH  paHHEr0  IOCTMEHOMNAay3allbHOTO
Mepro/ia yiIydiaeT KadecTBo xu3uu [11, 12].
Bnusane BUTaMHUHA D Ha
PENPOAYKTUBHOE 3/I0POBbHE KEHIIMH ¥ MYXIHH
o0ycnaBIMBaeT HMIUPOKUI CIIEKTP
3a0oyieBaHUi, HanpuMep, AePUIUT BUTAMUHA
D kak y KEHIIWH, TaK U Y MYXYUH MOKET
MPUBOJUTh K OCECIUIOHMIO WM HEyJaYHBIM
MOTIBITKAM AKCTPAKOPIOPATHHOTO
omtogotrBopenus (OKO). V xkeHImUH HU3KHE
ypoBHH 25(OH)D accoumupoBaHbl C TaKUMHU
OCJIOKHEHUSIMHU OepeMeHHOCTH, KaK
MPEdKIIAMIICHSI, TEeCTAlMOHHBIA  caXapHBIN
nuabeT, mpexaeBpeMeHHble poasl. Hampumep,
npu koHueHtpauu 25(OH)D B kposu Hike 20
HI/MJI ~ PHCK  TIPEXKJIECBPEMCHHBIX  POJIOB
Bo3pacTaeT B 3,3 paza IO CpaBHEHHIO C
ONTUMAaILHBIMU TOKa3atensamu [43, 59].
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Hambomee W3BECTHBIM  TIPOSIBICHUEM
nedunuTa BUTaMrHa D y HOBOPOXICHHBIX U
JeTell paHHEero BO3pacTa IpH ero JNeUInTe y
MaTepeil BO Bpemsi OEpEMEHHOCTHU SIBIISIOTCS
pa3BUTHE paxuTa M HapylieHus GopMupoBaHUs
koctHOU TKaHu [60]. Kpome Toro, pe3ynbrarh
MHOXKECTBAa HCCJICIOBAHUN IIOKA3alH, YTO
neduuT BuTamMuHa D y maTepu BO Bpems
OEpEeMEHHOCTH MOJKET TPUBECTH K 3a/ICPIKKE
BHYTPHYTPOOHOTO pocTa Iuioaa - (heranbHOu
runotpopun  [60-62]. Hwuskue mokazarenu
25(OH)D B mnOynoBMHHOM KpOBHM HMEIOT
CTaTUCTHYECKU 3HAYHMYIO CBSI3b c
MTOBBIIIIEHHBIM pPUCKOM pa3BHUTHUSA
HeoHatanpHOro cercuca [63]. YcraHosieHo,
9TO Yy  HEJOHONIEHHBIX  JeTel  pPHUCK
PETUHOMATUN HOBOPOXKICHHBIX KOPPEIHUPYET C
KOHUEHTpauuein BuramuHa D B nepuon
aHTeHataibHOTrO passutus [64, 65]. CormacHo
pe3yabTatam UCCIIeIOBAaHUH, gacrora
WHQEKIUI HIDKHUX JIBIXaTeIbHBIX MYyTeH B
MepBbIC  MECSIBl  KU3HU  BBINE Y
HOBOPOXKIICHHBIX, €CJIM Y MaTepeil MOKa3aTeu
ButamMuHa D B kpoBu Obutm Hike 30 Hr/mi
[66]. Kpome TOTO, MPOCIIEKTHBHOE
HAOJIOZCHWE 3a OJTUMH TPYNIAMHU €Tl
MOKa3aJI0, 4YTO OHU HMEIOT BBICOKHH PHUCK
pa3BUTHS  aCTMbl ¥ PEHUIHUBUPYIOIINX
OpPOHXHTOB B paHHEM JIETCKOM Bo3pacte [66].

Hakonen, ButamMmmH D Bce dame
paccMaTpuBaeTcs B KOHTEKCTE CTapeHus M|
BO3pAaCT-aCCOIMMPOBaHHBIX 3a0oneBaHuit. Ero
Ne@UIUT CcrnocOOCTBYET MPOrPECCUPOBAHUIO
CapKOTICHHH, YXYyIIIaeT paboTy MBIIICYHON
TKAaHU U TOBBIIIAET PUCK MAJCHUHA Y MOXKUITBIX
narueHTos [9, 13].

Taxkum o0pazom, neUIUT u
HE/JIOCTaTOYHOCTh BUTaMHUHA D sBISIOTCS
3HAYUMBIMH  (paKTOpaMU pHUCKa HIMPOKOTO
Kpyra 3a0ojieBaHUM, YTO MOJYEPKHUBAET
HE00XO0AUMOCTh CBOEBPEMEHHOM
JMarHOCTHKH, KOPPEKIHU TeUITa BHTAMUHA
U IPO(QUIAKTHKH €0 HEIOCTaTOYHOCTH.

DaKTOpbI pHucKa pasBuTHA
HeJ0CTATOYHOCTH U Aeduuura BuTamMuna D
CornacsHo pe3ynbpTaTam
SMUJEMUOJIOTUYECKUX  JAHHBIX, HAaCEICHUE
Kazaxcrana wu Oonbliedl 4yacTH  cTpaH
entpanbHOI1 A3zun, reorpagpuuecku

OTHOCHUTCH K I'PYIIIIC BBICOKOT'O pUCKa Pa3BUTUA
,Z[C(I)I/II_[I/ITB. U HEOAOCTAaTOYHOCTH BUTaMHHa D
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[16], onnako BeIEIEHNE OTACTBHBIX HanboOIIEE
y513BI/IMBIX KaTeFOpI/IfI JINL] MOXKCET HUMCTb
IPAKTHYECKYIO 3HAYUMOCTh. PaAKTOPHI pUCKa
pasButHs  gedunura BUTaMmHa D 1o
STHOJIOIMH M [IATOrE€HE3Y MOKHO Pa3lIeliuTh Ha
TPU OCHOBHBIE IPYIIIBL: JINLA C AIIMMEHTAPHBIM

neduroMm  BUTaMHHA D BCleACTBHUE
CHIDKEHHOTO CHHTE3a WM OrPaHHYCHHOTO
MOCTYIUICHHUS; JIMIL c MOBBIIICHHON
(U3HOIOTHYECKOM MOTPEOHOCTHIO B BUTAMHHE
D u auim ¢ HapymieHHbIM METa0OIH3MOM
Butamuna D (Tabauya 1).

Tabéauua 1 — I'pynmer pucka passurus nepunura BuTaMuHa D

I'pynnsl JiMi €O CHUKEHHBIM I'pynnel Jun ¢ nOBbILIEHHOM] I'pynnsl Jiuu ¢ HApyIeHHBIM
CHHTE€30M WU OTPAHUYEHHBIM | (PU3HOTOTHYECKOH MOTPEGHOCTHIO MeTa00/1u3MOM BUTaAaMHUHA D
nocrylvieHueM suramuia D B BUtamuse D
JeTun paHHero Bo3pacra HogBopoxaeHHblie, 1eTH MJIAIEr0 JInna c oxxupeHueM
IIpsimas conHeyHast SKCIO3ULIUSA BO3pacTa ¥ NOAPOCTKHU e  buogocTymHOCTh BUTaMHHA D
MPOTHUBOMOKA3aHa AKTHBHBII pocT 1 (OPMHUPOBAHHE CHM)KAeTCs BCIEICTBHE €TI0
e [lutanue orpaHUYCHO KOCTHOHM Macchl Tpedyer JICTIOHUPOBAHUS B )KUPOBON TKaHU U
MIOBBIIIEHHON TTOTPEOHOCTH B a¢dekra 00bEMHOT0 pa3BeaCHUS MIPU
Butramuue D YBEJIIMYEHHOH Macce Tena
JInua crapue 60 Jer BepeMeHHbIe :KeHITUHBI ITanMeHTHI ¢ XpOHUYECKUMU
e Cunre3 ButamuHa D B koxke e  Bricokas noTpeGHOCTB JIs 3aboesanuamu KKT, neuenn n
CHIDKEH B 2-4 pa3za obecrnieueHus BUTaMuHOM D NOYeK
OpPraHu3MOB MaTepH U peOCHKA Hapymarotcst abcopOrust 1 MeTabonu3M
BUTaMuHa D
Od¢ucHbie padOTHUKU U KopMmsinue skeHIIUHBI ITanueHTHI ¢ OHKOJIOrHYeCKUMHU
JKUTEJH KPYIHBIX TOPO/IOB HmeeTcs HOTOTHUTENBHBIN PacXo. 3200J1eBaHHSIMH
[TpeObiBanye HA CONHIIE PE3KO BUTaMUHA D 17151 rpyqHOTO YBenmumnBaeTcs pacxoj BuTaMuHa D
OTPaHHIEHO BCKapMJIUBaHHUS [IpoTuBOOITyXOJNIEBast TEPAITUS MOXKET
3arpsi3sHEHUE BO3/lyXa CHIKACT HapymaTh MeTabonn3M ButamMuaa D
npoHukHoBeHHe UVB-nyueit

e Hcnons3zoBaHue

COJIHIIC3aLUTHBIX ()aKTOPOB
(SPF)

JInua ¢ orpaHuYeHHbIM ITanMeHTHI ¢ XpOHUYECKUMU
npedbIBaHNEM Ha COJIHIIE O ayTOMMMYHHBIMH 3200/1eBAHUSIMH
COLMAJIBHBIM U KYJIbTYPHBIM (peBMaTOUAHBII apTPUT, CUCTEeMHAas

NPpUYHHAM KPacHasi BOJYAaHKA, PacCestHHbIN
e  3akpbITas ofex/aa Mo CKJIep03, THPEOUHT, CAXapPHBIH
PENMruo3HbIM IPUYMHAM auader 1 Tuna, 6os1e3ub Kpona,
e Jluua c orpann4eHHON HeJIMAKHs1, BATHIIHIO)
MOOMIIBHOCTBIO CucteMHOE BOCHaJICHHE HapyIIaeT
MeTabom3M BUTaMuHa D
e  [loBhlllIeHHAs ceKperus
MPOBOCHAIUTENBHBIX IUTOKUHOB
Hapymraet Metabonu3M BuTamuaa D
JInna ¢ TeMHbIM (poTOTHIIOM JInua, npuHUMaloLIMe Mpenaparhbl,
KOXKH CHIKAIOLME YCBAUBAEMOCTh HJIN
TemHast koxka coJlepkuT Oosnblie AKTHUBALUIO BUTaMuHa D
MeJTaHUHA, KOTOPBIA OJIOKHPYET (rMmoNTUIIH IeMAYECKHE,
UVB-iyun 1 CHUKaeT CHHTE3 MIPOTUBO3MIIICTITHYECKHE,
BUTaMuHA D TITIOKOKOPTHKOCTEPOH/IHI,
MMMYHOJICTIPECCAHTHI,
MIPOTHBOTPHOKOBHBIE, IPETapaThl IS
JIeYeHUSI O)KUPEHN)
BererepuaHubl/Beransl
HWckmrodeHs! TpOTyKTHl MUTAHKSA,
KOTOPBIE MOTYT OBITH
HMCTOYHHUKOM WJIH TOJICPKUBATh
ypOBEHb BUTaMHHa D
14
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Cucremaru3zanus (aKTOpoOB PHUCKa M UX
pacrpeneneHie 1o TpeM KITFOYEBEIM
MexaHu3MaM (HOPMHUPYET OCHOBY IS €IUHBIX
KIMHUYECKUX  I[OAXOJOB B  PETHOHE U
MOAYECPKUBACT HEOOXOAMMOCTh BHEIPCHHS
QITOPUTMOB JIMATHOCTUKH ¥ TPOPUIAKTHKU
HEJIOCTAaTOYHOCTH U Jedunura BuTaMuHa D B
KIMHUYECKYIO TNPAKTHKY Bpayed pa3HbIX
CIICIMAJIbHOCTEH.

JAunarnocruka nepuuura Buramuna D

I'pynnul nayuenmos

[lonyJAUMOHHBIA ~ CKPUHMHI  YPOBHSA
25(OH)D 'y  acuMITOMHBIX  JIMII  HE
PEKOMEHIyeTCS BBUlY OTCYTCTBHS
JOKa3aHHOM TIOJIB3BI u OTCYTCTBHS

aKoHOMHU4YecKoi 3 dexTuBHOCTH [67]. OMHAKO
onpeeIcHue YPOBHS 25(0OH)D
pEKOMEHAyeTCs TMalueHTaM W3 TPYI PHCKa,
ONMCAHHBIX B pasnene «DakTopel pucKa
pa3BuThs nedUIUTa BUTaMHHA D» WU Tipu
HAINYUH KJIMHAYECKHUX TPOSIBICHH.

Peghepenmmuvie 3navenus

YposeHb BuUTaMuHa D  oueHuBaercs
IIyTeEM OnpeeIeHus YPOBHS 25-
ruapokcuButamua D (25(OH)D) B kposu,
MIPECTABIISIONIETO coboit CYMMapHYIO
KOHIICHTPAIIHIO METa00JIMTOB 25-
ruapokcudprokansimdepona — 25(0H)D, wu
25-ruapokcuxosekansidepona — 25(0OH)Ds.
CymiecTByeT MHOTO pa3HbBIX METOJOB JJIs
orpeniesieHusl ypoBHsi BuTammHa D, omgHako
30JI0THIM CTaHAAPTOM CUUTAETCS KHUAKOCTHAs
xpomarorpaduss B COYETaHWH C TaHAEMHOU
macc-ciektpomerpueit  (LC-MC/MS,  liquid
chromatography-tandem mass spectrometry),
oOnanaromasi BBICOKOH CHEIU(PUUYHOCTHIO U

BOCITPOHM3BOMMOCTHIO [68].
MIMMYHOXUMHYECKHE METOJbl, TaKHe Kak
UMMYHO(EPMEHTHBIN aHanu3 WIn
XEMHJTFOMUHHCIICHTHBII UMMYHOAaHAaIH3

MOTYT HaBaThb 3aBBINICHHBIC WJIA 3aHUKCHHBIC
PE3YIBTATEI 3a CYET KPOCC-PCAKTUBHOCTHU C
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Apyrumu Metabosutamu Butamuna D [68], Tem
HE MEHEE 3TU METO/bI IIUPOKO MPUMEHSIOTCS B
KIIMHUYECKOW TMpaKTUKe, TaK KaK JaHHbIE
OTpaHUYCHUS XOpOIIIO W3BECTHBI u
YUUTBIBAIOTCS MPU padoTe.

YpoBeHb 25(0OH)D B KpOBH,
ompeneseHHbIi ¢ momompbio Meroga LC-
MC/MS, wmoxer BbIpakartbCsi JHOO B
HaHHOTpaMMaXx Ha MIJUTHIUTP (HI/MJI), 1100 B
HAaHOMOJISIX Ha MHJUTHIUTP (HMOJIB/T). BeiOop
CUCTeMbl ~€IAWHMI] 3aBUCUT OT CTpaHbl,
Hanpumep, B CIHA wu Ilompme wame
UCIIONIb3YeTCsl HI/MJ, B TO BpeMs Kak B
Kazaxcrane, Poccun, I'epmanuu — HMOJIB/I
[68]. B mybnukaiusix 0ObIYHO YKa3bIBalOT 00€
CUCTeMBI JIsi ynoOcTBa ymrareiei. | Hr/mi
COOTBETCTBYET 2,5 HMOJbB/I, MO3TOMY IpHU

HEOOXOAMMOCTH  TEPEeBO/Ia  HCIOJB3YETCs
ko3 durment 2,5.

[MonynsmmonHbIe O0COOCHHOCTH,
KIIMMAaTUYeCKHE  YCIIOBHS,  pasjvuusi B
nporpamMmax  (GopTUGHUKAIIMK  POTYKTOB
00yCIIaBIUBAIOT OTCYTCTBHUE CIIMHBIX
OOIICTIPUHATBIX  peEPEeHTHBIX  3HAYCHHUU

yposus 25(OH)D Bo Bcem mupe. Eciiu B oHHX
pykoBojaCTBax  JeUIMT  BUTaMHHA D
omnpezaessiercs mpu yporae 25(0OH)D <20 ur/mi
(50 HMOIB/M), TO B APYTrUX MEXKIYHAPOIHBIX
pekomenganusax npu ypoue 25(0OH)D <30
ur/mn (75 umomnw/n) [16, 27]. Hampumep,
COTJIACHO OpPENBIAYIIEMY  PYKOBOJICTBY
OupokpunHoro oduiecta (CIIA) nepunnurom
cuutaics ypoeHb 25(OH)D kak <20 Hr/mmn,
HEJOCTATOYHOCTh Kak 21-29 Hr/ma, wu
ONTHMANBHBIA cTaTyc BuTamuHa D kak >30

ur/mn [67]. Pludowski P. wu coaBt., mo
pe3ynbTaram KOHCEHCyca BBIJICTISIOT
pedepeHTHBIC 3HAYEHWs HE TOJBKO IS

ornpezenaeHuss AeUIMTA ¥ HEIOCTATOUHOCTH
BuTaMuHa D, KiacCHDUIMPYs MMOKA3aTeld OT
TSDKEJIOTO Je(UIHTa 0 TOKCHYHBIX 3HAYCHUMH
(Tabnuya 2) [3].
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sl KA3AXCTAHA

DOAPMALIM

Ta6smuma 2 - Pedepentrsie kareropuu yposus 25(0OH)D

Kareropus HI/MJI HMOJIB/JT
Tsoxensril neduuut <10 <25
Hedurut 10-20 25-50
HenocraTounocts 20-30 50-75
OnTuManbHBIA yPOBEHB 30-50 75-125
Bricoknii ypoBeHb 50-100 125-250
Bo3MoKHast TOKCHYHOCTb >100 >250
TOKCHYHBII YPOBEHB >250 >625

C yderoM OCOOCGHHOCTEH peruoHa
enTpansHOU A3zun u OTCYTCTBHUS
HAI[MOHAJILHBIX MPOTOKOJIOB MBI Ipe/siaraeM
ucnoib30Bath kinaccuduxammro Pludowski P. u
COaBT., Kak HauboJsee MeTaaIu3upoBaHHyo [3].
Kpowme toro, 6mm3kas reorpadudeckas mmpoTa
(ITompma 49°-54° c.m., IlenTpanbHas A3zus
42°-55° c.11.), Ce30HHBIN ACPUIUT COTHESTHON

WHCOJISIINY, HHU3KO0E noTpebaeHue
MOPENPOAYKTOB B TPAJAUIMOHHON JUETE U
OTCYTCTBHUE porpamMm MacCOBOH

dopTuduKanmuu TMPOIYKTOB BHTAMUHOM D
CO3JIAIOT CXOXKUE MPEANOCHUTKU JJISl Pa3BUTHUS
neunura BuTamMuHAa D cpenu HaceneHus, B
CBSI3U C YEM HCIIOJIb30BaHUE KilacCH(PHUKALIUU
Pludowski P. u coaBr., sBiasercs KIMHUYECKH
00OCHOBaHHBIM Il cTpaH lleHTpanbHOU
A3zun.

Koppexkuus aepuuuTa "
HEA0CTATOYHOCTH BUTAMUHA D

Koppexknuto aeduinra 1 npopuiiakTuKy
HEI0CTaTOYHOCTH BUTaMuHa D pexomenayercs

IMpOBOIUTD CepTI/I(I)I/IL[I/IpOBaHHLIMI/I
JICKApCTBCHHBIMU  IIp€riapataMy, TaK KakK
CCpTH(bHKaHHH npenapara ABIIACTCA

00s513aTeNbHBIM YCIIOBHEM JIJISI PETUCTPAIH B
Kazaxcrane W mNOATBEP)KAAIOT JOKA3aHHYIO
3¢ PEeKTUBHOCTS, 0€301acHOCTh u
BOCIIPOU3BOJUMOCTb JI03UPOBOK.
Hcnonp3oBanre OWOJIOTMYECKH  aKTHUBHBIX
no6asok (BAJZloB) st koppekuuu aepuimra
BUTaMHHa D He peKOMEHIyeTcs BBHIY
OTCYTCTBUSl CTaHAAPTU3UPOBAHHBIX 103 W
nokazaTesbHo 0a3bl [69]. s npodunakTikm
HE/I0CTaTOYHOCTH  ucnonb3oBanue bAJloB
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JIOIyCTUMO, HO TpeOyeT OCTOPOKHOCTH H3-32a
IIOTEHIMAIbHBIX PA3IM4YMi MEKy 3asBIICHHON

u (hakTHIEeCKOI KOHIIEHTpaluen
JEHCTBYIOIIETO BEIECTBA.

B kiuHuyeckoil  mpaktuke Ui
KOppekiuu nepunura W OpopUIAKTUKA

HEJIOCTaTOYHOCTH HCIIOJB3YIOTCS TpenapaThl
xoJiekanbiudeposa (ButamuHa Ds), KOTOpbBIH
mocje mpueMa B OpraHu3Me IpeBpallacTcs B
Kab(enoN, a 3aTeM B aKTUBHYIO (hopmy —
KaJabIUTPHON. [IpM TNaToONIOTMU TEYCHH WK
MMOYEK MOTYT HCIIOJIB30BAThCS JAPyrue (HOpMbI
BuTamMuHa D, Takue Kak Kanbuubeanon
(25(0OH)D3) wmu kamsiurpuoda (1,25(0H),Ds3),
OJTHAKO MX HA3HAYEHHUE TPEOYET CIeIUAIbHBIX
MMOKa3aHUH.

Coger HKCIEPTOB PEKOMEHyeT
MIPOBOJTUTH JIBYXJTAITHYIO KOPPEKIHIO
neduuura BuTamuHa D:

1. Oman KOppeKyuu — Ha3Ha4YeHHE

TepaneBTHUECKUX JI03 XoJeKalmbludepona 10
JIOCTHXEHUS 1eneBbix 3HadeHuit 25(0OH)D
(>30 ar/mMa unu 75 HMOTB/M).

2. Dman noodoepicusaiowelt. mepanuu  —
nepexoa  Ha  NpOo(UIAKTUYECKHE  JO3BI
XoJeKanmpIdepona IS TPEIOTBPALICHUS

noBTopHOro cHmxkenus 25(OH)D.
Tepanesmuueckue 003bl
TepaneBTuyeckue H03bI 3aBUCAT OT
Bo3pacTa M creneHu nedunuta. KoHTpoib
ypoBHs 25(OH)D mnpoBoauTcs nAnsi OLEHKH
s dexTuBHOCTH U O€30MACHOCTH TEpanuu
(Tabnuya 3).
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Tab6mmma 3 - TepaneBTHUeCKUE 10361 XOJICKAIbIU(pepoia

Bo3spacr Jo3upoBka KonTtpoas

Munagenust mo 12 | 2000 ME/cyr; Yepes 4-6 Hex oT Havana Teparuu
Mec

Hern 1-10 ner 4000 ME/cyT; Yepes 6-8 Hex oT Havana Tepanuu

Ioapoctkn 11-18
ner

4000 ME/cyT; nnn
7000-10,000 ME/uen; niu
20,000-30,000 ME/2 uexn; unu
30,000-50,000 ME/mec;

no3jHee 3 Mec (B 3aBUCUMOCTH OT JI03bI)

Yepes 8-12 Hen oT Havana Tepanuu U He

Bapocasie crapiie
19 mer

4000 ME/cyT; unu
7000-10,000 ME/nex; niaun
20,000-30,000 ME/2 uen; wim
30,000-50,000 ME/mec;

no3aHee 3 Mec (B 3aBHCUMOCTH OT JTO3BI)

Yepes 8-12 Hex oT Hauana Tepanuu U He

Ipoghunaxmuueckue 0o3vl

[Tocne nopmanuzauuu ypous 25(OH)D
MAIMEeHT MEPEBOJAUTCS HA MPOPUITAKTUICCKHE
JO3UPOBKH, KOTOPBIE MMEIOT 0oJiee MIUPOKUN
JMara3oH Ui MAIMeHTOB W3 Pa3HbIX TPYIII
pucka (Tabruya 4). Tlpu Ha3HAUYCHHUH
npopUIAKTUYECKUX JI03 XOJIeKalbIrdepoa,

Tabauna 4 - [Ipodunakruueckue 10361 X0JeKanbideposa

KOHTPOJIb €r0 YPOBHS B KPOBU HE 00s3aTeJICH,
OH PCKOMCHAYCTCA TOJBKO IaUCHTaAM C
HapylIEHHBIM METa0O0JIM3MOM BUTaMUHA D
(manMeHThl ¢ OXKUpEHUeEM, ManbadbcopOueil, ¢
octeornopo3oM u ap.). Ecmu mpodunaktuka
MIpOBOAUTCA OJIUTCIIBHO, HepBI)If/'I KOHTPOJIb
MOYHO BBIIIOJIHUTB 4epe3 3-6 MecsIeB.

Bo3pacr / rpynna

Jo3npoBka

Hosopoxnennsie n mmaaeHIs (0-6 mec)

400-500 ME/cyt

MuaneHisr (6-12 mec)

400-600 ME/cyt

Hetn mmaamero Bo3pacta (1-3 roga)

500-600 ME/cyt

Hetu crapuero Bo3pacta (4—10 net)

600-1 000 ME/cyr

Ioxpoctku 11-18 ner

1000-2000 ME/cyt

B3spociere 19-65 ner

1000-2000 ME/cyt

Iloxxuniere >65 et

2000-4000 ME/cyt

bepemMeHnHbIe U KOpMsLLUE

2000 ME/cyT

[Mauuents ¢ oxxupennem (MMT >30 kr/m?)

JlBoitHas 1032 10 CPAaBHEHHUIO C POBECHUKAMU 0€3 0KUpPEHHs

Mooughuxayus obpasza sncuznu

Momudukanus oOpasza *KU3HU SBISETCS
BaAXHOW  COCTaBIIIONIEH IIIaHA  BEJECHUS
MAIMEHTOB C Ae(PULIUTOM U HEJOCTATOUHOCTHIO
ButamuHa D, ycunuBas >(¢GeKTUBHOCTh
(bapMakoIIOTHYeCKOll KOPPEKIMH U CHHUXKas
pPUCKH  TOBTOpPHOro  Jeduuura  Iocie
JOCTHKEHUS ONTUMAJIbHBIX 3Ha4YeHU M’
25(OH)D B kpoBmu.

Monunduxanus odpasa ;KM3HU

B ycnmoBusx coBpemMeHHOro oOpasa
KU3HU OTPaHUYCHHOE NPeObIBaHUE HA COJTHIIE,
HU3KOE TMOTpeOsIeHne MPOIyKTOB, OOraThIxX
ButaMMHOM D 1 Hapymenue ero abcopbuuu
SBIIAIOTCSL  KJIIOUEBBIMH  (pakTOpamMu puCKa
pasBuTHs ero gedpuuurta. B asTON CBA3M
MEPOIPUATHS 110 MOAU(PHUKALIUU 00pa3a KUZHU
HamnpaBjieHbl Ha o0ecleYeHne aJIeKBaTHOU
COJTHEYHOM SKCHO3MIMH C Y4E€TOM BO3pAaCTa,
TUIA KOXH, reorpauueckoro pacroyioKeHus,
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BPEMEHHU T'0JIa U CYTOK, a TAK)KE Ha IMOBBIIIICHUE
OMOJOCTYIMHOCTH BUTaMKUHa D 3a cueT TueTs U
KOHTPOJISI MacChI TeJa.

Conneunas sxcno3uyust

Cunres BuTamMmHa D B KOXke
ocyuiecTBisercss mnox Bosuencrsuem UVB-
M3JIY4eHHS! TIPU JOCTATOYHOM BBICOTE COJHIIA
HaJl TOpU30HTOM (>45°), Korga JUiMHA TEHU
yenoBeka Kopoue ero pocra [2, 4]. Dror
MIEPHOJ] HA3bIBACTCSA «CONHEYHBIM OKHOMY», OH

3aBUCUT  OT  reorpauyeckol  IIMPOTHI
MECTHOCTH, BpPEMEHM TIOJa U CYTOK. B
[entpansHOl  A3uMM  IPOJIOJKUTEIBHOCTh

COJIHEYHOT'O OKHA B JIETHUI NIEPUOJ] COCTABIISET
OKOJIO JBYX YacoB [0 M IOCIE TMOIyAHA, a
3UMOH COKpalaercs 10 noiayropa dacos. [Ipu
5TOM B 3HMMHEE BpeMs B TOpojax,
pacrloJOKEHHBIX HAa  CPEJHUX  LIMPOTax
(Anmatel, bumkek, TamkeHT) W BbIIIE HX,
COJIHIIE YacTO HE JIOCTUraeT HEOOXOIUMOM
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OAPMALIS KA3AXCTAHA

BBICOTBI, BCIIEACTBHE Y€ro CUHTE3 BUTaMuHa D
B KOXke HeBo3MoskeH [28, 70].

g 5ppexTuBHOTO CHHTE3a BUTaMuHA D
MMEET 3HAUYEHHUE HE TOJBKO COJIHEYHOE OKHO,
HO U IJIOIIaJb OTKPBITON KOXKHU. ONTUMaIbHON
curtaercs skcro3unus 10-25% noBepxHOCTH
Tela, YTO COOTBETCTBYET OTKPBITOMY JIHILY,
pykam u roseHsm (Pucynox 2). CoriacHo
manaeIM Holick M wm coaBT., a1a aui co
cBeTbIM (hoToTHIOM KOXXku (Dutiinarpuk I-11)
nocratouyHo 10-15 MuHYT npeObBaHUS Ha

=~ 500

Pexomennanuu MEKYHApOIHBIX
OpraHu3alii B  CBOEM  OOJIBIIMHCTBE
a”anornuHel: BO3 coobmaer, uTo B3pOCIHbIM,
MIPO’KUBAOIINM B YCIIOBHSIX CPEIHEW MIHPOTHI,
HeoOxoaumMo 15-30 MuHYT mnpeObIBaHUS Ha
COJIHIIE JIETOM HECKOJBKO pa3 B HEJENI0 MpH
OTKpBITEIX 10-25% mutomany OTKpBITONH KOXH
[73, 74]. CormnacHo PEIBIIYIIEMY
pykoBojicTBy CooOIiecTBa 3HJIOKPUHOJIOTOB
pexoMeHpoBanoch 10-15 MuUHYT SKCTTO3UIAHA 2-
3 pasa B HEAENIO MpPHU TeX ke ycioBusx [67].
I[Ipuy »>TOM HEOOXOAWMMO TIOMHHTH, HYTO
PEKOMEHALMU 3aBUCAT OT Teorpaduueckon
IIUPOTHI MECTHOCTH U CE€30HA.

Jlnist pacyeTa ONTUMAIbHOM 3KCIO3UIUH
Ul cMHTe3a BUTamMuHa D B KoOXKe B JEeTHHH
nepuosl B ycinoBusx LleHTpanbHON A3uu Mbl
MOCTPOMJIA MOJIENTh Ha OCHOBE PEKOMEHIAIHA
cooOmiecTBa  SHAOKPHUHOJIOTHH, a  TaKke
reorpaguuecKux " KITMMAaTHIECKUX
XapakTepuCTUK peruoHa. Ha ocHoBaHuu
OITyOJTMKOBaHHBIX CBE/ICHUI 0
BapuabenbHOCTH crniektpa UVB-uznyuenus B
3aBHCUMOCTH OT BpPEMEHH ToJla M CYTOK B

10-25%

18

comHiie B monaeHp Jetom npu  10-25%
OTKPBITO# MOBEPXHOCTH TEJa, TOT/A KaK JUIst
JMI[ ¢ TeMHbIM (ortotunoM (Purunarpux V-
VI) HeoOXxoauma  Oosiee  JUIMTEIIbHAS
skcnosunus [16, 17, 26, 27]. Ilpu meHbIuei
IUIOMIAJH OTKPBITBIX y4YaCTKOB (Hampumep,
TOJIBKO JIMIIO M KHCTH PYK — OKOJIO 5%, 4To
XapaKTEPHO IS KEHIIMH, HOCAIINX 3aKPBITYIO
OHEXKAY B COOTBETCTBHHM C DPEIMIMO3HBIMH
NpUYMHAMHK) CHHTE3 BUTaMruHa D oKa3bIBaeTCst
HEJI0CTaTOYHBIM JIa)Ke B JIeTHee Bpems [71, 72].

25-50%

Pucynoxk 2 - [Ipumepsl 5KCHO3UIMU KOXKHBIX TOKPOBOB (B % OT 00111€ii TOBEPXHOCTH Telia)

peruoHe ObUI  paccUUTaH  KOA(PPHUIHUEHT
spdexruBHocTn UVB-uznyuenus [75, 76].
OnTtumasbHOE BpeMs dKCIIO3ULIMHA PACCYUTAHO
JUISL KaXXJ0r0 Mecslia OTIEeNbHO 1Mo Qopmyse:
TMCCHH:TPGKOM/ UVBKoa(p

I'me Tueem — OTO  ONTHMaJbHAs
IIPOJOJKUTEIBHOCTD DKCIIO3ULIUU Ha COJIHIIE B
KOHKpeTHBIH  MecAll;  Tpexom 3TO
PEKOMEH/IOBAHHOE BpEMs OJKCIIO3MLIMM HA
COJIHIIE B ONTUMAJIbHBIX YCIOBUAX (TO €CTh B
COJIHEYHOE OKHO B JieTHee BpeMs npu 10-25%
OTKpbITON KOKH); UVBkosp—3T0 KO3 PULIEHT
otHocuTenbHOW  3¢ddexktuBHOCTH  UVB-
U3ITy4eHUs B KOHKPETHOM MecCsle U PEeruoHe
MO0 CPaBHEHUIO C JICTHUM MakKCUMyMoM [75,
76].

B ycnoBusx LlentpansHoil A3uu, rae ror
perunoHa, BKJTIOYAIOITHH TypkMeHucras,
IOxHyt0 yacth pecnyOnuku Y30€KHUCTaH U
Tamxukucrad, 3anumaer ¢ 35-40° c.or,
OosnblIast yacTh npuxoaurcs Ha 41-45° c.ur., B
TOM uyucie ropona TamkeHnr, buiikek,
AJMaThl, ¥ JMIIb CEeBEpHAst YaCTh PECIyOIUKU
Kazaxcran HaxommrTcs Beme 46° c.m.,
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ONTHMAaJbHAsl  COJHEYHAs JKCIO3UIUS B
netanii  mepuon mnpu  10-25% mmomaam
OTKPBITON KOXU cocTaBisieT mo 20-25 MuH/cyT

100
80
60

401

MWHYTbI Ha conHue (nonaeHs)

20t
—e— Or (35-40°) - Awxabap, [lywaHbe

LeHTp (41-45°) - AnmaTel, buwikek, TawkexT
-+— Cesep (46-55°) - NeTponaenosck, KoctaHan

JUISl FOKHOM M IIEHTpaJIbHOM YacTH PErMoHa U
okoio 30-40 muH/CyT AN CEeBEpHOH wYacTu
peruona (PucyHok 3).

AHB Qe Map Anp Man

WioH

Wion Aer CeH OKT Hosa ek

Pucynok 3 - OpreHTUPOBOYHOE BPEMsI COTHEUHON SKCIO3ULMH ISl CHHTE3a BUTaMuHa D
B KO€ B pazHoe BpeMs roja npu 10-25% miomanu OTKpBITON KOXKH

Ocobvie epynnul

HexoTtopsie rpymiiel HaceneHus TpeOyoT
otaensHoro mnoaxoxaa. Ilpsmoe Bo3zneiicTBue
COJHEYHBIX JIydeil He PEKOMEHIYeTCs s
MJIQJICHLIEB U JIeTeil Miuajue 4 et u3-3a pucka
OOTOB (M TIOBBIIICHHOTO PHUCKA Pa3BUTHUS
MEJIaHOMBI B OyJyIleM), MO3TOMY OCHOBHBIM
MCTOYHUKOM BHUTaMHHA D JJIs1 HUX SIBISFOTCS
MUILIEBbIE MPOAYKTHI U A00aBku. s nereit 4-
10 et 1omycTUMBI KOPOTKHE 3KCIO3ULINHU (TI0
10-15 wmumuyr 2-3 pa3a B HeIemwo) MpU
OTKPBITBIX JinIe, pykax u Horax (10-25%). V
MOKWJIBIX JIMLl CHHTE3 BUTaMuHa D cHMkaeTcs
B 2-4 pa3a, I03TOMY COJTHEUHasi SKCIIO3UILIMS HE
CUMTAETCS HAJEKHBIM HCTOYHHKOM CHHTE3a
BUTamMHHa D B KOXKe.

B ycnoBusix pa3BUTUS  MHAYCTPHUH
KpacoTsl W 3JI0pOBBsSl CIIEAYET YYHUTHIBATH
BJIMSIHUE COJTHIIE3AIUTHBIX CPEJICTB HA CUHTE3
BuTaMuHa D B koxke. Mlcnosib30BaHNE KPEMOB €
CONHE3aIMUTHBIM  Qakropom  (SPF)  >15
omokupyer a0 95% UVB-usnyuenus, pe3ko
CHIDKas CHHTe3 BHUTaMMHa D naxe npu
JOCTaTOYHOM IJIOIIAAN OTKPBITONH KOXHU [77].
B 10 xe Bpems monHoe uckmouenue SPF He

peKOMEHIyeTCs  BBHIY €ro JOKa3aHHOU
3pHEKTUBHOCTH B npoduIakTuKe
doronoBpexkaeHnit u  paka koxu [78].
OnrumanbHOM CTpaTeruei cunTaeTcs

HENPOJODKHTEIbHAS dKCITo3uIns koxu (10-20
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MuHyT) 0e3 SPF ¢ mocnemyrommm ero
HaHeceHueM [78].
Huema

BropeiM 1O 3HAYMMOCTH HCTOYHUKOM
BUTaMUHa D BBICTYNAIOT MPOMYKTHI MUTAHUS
KHBOTHOTO IPOUCXOXKICHUS, Oorarbie
BUTaMUHOM D, Takue Kak >XUpHas MOpCKas
peiba (Jlococh, cenbab, CKyMOpus, TYyHeL),
pBIOU  KUp U MOPENpPOAYKTHI, SUYHBIN
KEJITOK, MOJIOUYHbIE NPOAYKTBI, CIMBOYHOE
Macio, a Takxke (QopTUDUIIUPOBAHHBIE WU
HMCKYCCTBEHHO OOOTallleHHbIe BUTaMHHOM D
MPOIYKTHI (MOJIOKO, HOTYpT, COKH, Kaiu) [3,
26]. B ycnoBusx 6osbieit gactu LleHTpansHoi
A3uM, TIOE OTCYTCTBYET BBIXOA K MOpIO,
YpPOBEHb TIOTPEOJICHUSI PHIOBI HEBBICOK, a
oOoraiieHre MNpPOAYKTOB BUTaMHHOM D He
pacrpoCTpaHeHO, TPHUBBIYHBIA PAlMOH HE
MOKpbIBa€T NOTPEOHOCTH B BUTamMHMHE D.
OpHako, BKIIIOUEHUE KUPHOHN pHIObI B PallMOH
2-3 pa3a B HeIeNI0 paccMaTpUBAETCs Kak
JIOTIONIHUTEBHBIA  (aKTOp  MOAJEp’KaHus
ypoBHS BHTaMHHa D, 0COOEHHO B 3UMHUI
MEepHOJ], KOTJa €ro CUHTE3 B KOKE€ OpraHHyYeH
[3, 6].

Koumpons maccer mena

N36piTouHast Macca Tela U OXHpPEHHE
aCCOLIMUPOBAHBI co CHIDKCHHEM
OMOMOCTYMHOCTH BHTaMuHa D, TOCKOJIBKY
3HAUUTENbHAs €ro 4YacTh JACTOHUPYETCS B
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JKUPOBOM TKAHM M B MEHBIIEH CTENEHU
MOCTYIAET B KPOBOTOK. B pe3ynbprare naxe npu
JOCTaTOYHOM COJIHEYHON SKCIO3UIMH YPOBEHb
25(OH)D 'y nmnamueHTOoB C  OXUPEHUEM
3HAYUTENILHO HUXKE, YEM Y JIUI] C HOPMaJIbHBIM
uHnekcom  maccel  tena  (MMT)  [61].
[lonnep>xanue HOpPMaJIBHOM Macchl —Tela,
CHUKEHHUE Beca y MAIlMEHTOB C 0XUPEHUEM U

npouIIaKTHKa ero pa3BUTHS
paccMaTpuBalOTCA KaK  KJIFOYEBBIE  MeEpbl
MoauuKaIu obpaza KU3HH,

CIOCOOCTBYIOIINE JTOCTHIKEHUIO aJIEKBATHOTO
ypoBHs BUTaMuHa D B KpOBH.

Kiaunnunyeckas (papmakoJiorus,
0€30I1aCHOCTDL M TOKCHYHOCTH BUTaAaMuHa D

Pecynayus nexapcmeennvix cpedcme u
ouonocuyecku AKMUBHBIX 0006a60K 8
Kaszaxcmane

B Pecny6nuke Kazaxcran oOpaiieHue
JICKapCTBCHHBIMU CPEJICTBAMHU PETYJIHPYETCS

Kogexkcom  pecnybmuku  Kazaxcran — «O
310pOBbE Hapoja i CHCTEME
3paBOOXPAHEHUS»  COMVIACHO  KOTOPOMY
JIEKapCTBEHHbBIE cpeacTBa JIOJDKHBI

coorBeTcTBOBaTh TpeboBanmsm GMP (Good
Manufacturing Practice) u pOWUTH
rOCYJapCTBEHHYIO PETUCTPALMIO, IKCIEPTUY
KadecTBa, O0e3omacHOCTH U 3P ()EKTUBHOCTH, a
TaKK€ MOHHUTOPUHI TOOOYHBIX peakiuid Hu
He)KeJaTeJIbHBIX SIBJICHUH, B TO BpeMst kak BAJ|

pPETYJIMPYIOTCSI  KaK  MPOLYKTBbl  IHTaHUsA
CaHUTAPHBIMU IpaBWJaMu  PECIyOJIUKU
Kazaxcran. Ux peructpauus He TpeOyer
MO/ITBEPKICHUS TepaneBTUYECKON

3G GEKTUBHOCTH U NMPOBEACHUS KIMHHUYECKUX
WCTIBITAHU M.
B Pecny6nuke VY30exkucraH, BBIIYCK B

obopoT MIPOUCXOTUT TOJIBKO nocie
oQUIMANTBEHON PETUCTPALUU B PETYIATOPHOM
oprane Pecnybmuku — V30ekucran. s

perucTpaiy npemnapara 00s13aTeJIbHO HaIU4YHe
ceprupukata GMP  kak OT  CTpaHbI-
NPOU3BOJUTENSA, TAaK M JIOKAIHHOTO OpraHa
MHCIEKLUHU, 0053aTeIbHO MPEIOCTaBIEHUE
JOKYMEHTOB  JUIsI ~ OIEHKM  KauyecTBa,
6e3omacHocTH M 3P (GEKTUBHOCTH, BKIIOYAs
MOHUTOPUHI  TOOOYHBIX  peaKIHii u
HEXeNaTeJIbHbIX 3¢ dekToB. BAJI
peryaupyioTcs Kak MHIIEBble JO0aBKUM B
COOTBETCTBHM C CaHUTAPHBIMH HOPMaMHU
PecnyObnukn VY36ekucran. Mx perucrpanus
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TpeOyeT HaJTU9Us
TOKCHKOJIOTHYECKOTO
MOATBEPK/IEHUE COCTaBA.
bezonacnas mepaneemuueckasn 0o3za
[Ipu HazHayeHHH XoJekanbludeposia B
TEPAaNeBTHYECKUX LENAX IS KOPPEKIUU
nedunuTa BUTaMUHA D clenyer
OpPHEHTUPOBATHCSI HA BEPXHHUE JOMYCTUMbBIC
YPOBHHU JO3UPOBOK Ipernapara, KOTOpbIEC s
JOHOLIICHHBIX HOBOPOXKJCHHBIX COCTABIISAIOT
2000 ME/cyT, nnis mnanennes u aerei 1-10 et
—4000 ME/cyT, a ast IOAPOCTKOB U B3POCIBIX
(B T.4. 6epemeHHbIx u Kopmsmmx) — 4000-
10000 ME/cyt, 0coOeHHO ISl B3POCHBIX C
OKMPEHHEM WJIH CHHAPOMOM MajbabcopOiuu,
3a00JICBAHUSIMU TICYCHH WIJIM TOYCK M T.a. [3,
6]. DTu 3HAYCHHS YCTAHOBJIEHBI HAa OCHOBE
MEXTyHAPOIHBIX pEKOMEH a1, u
MOATBEPkIeHbI perieHneM CoBeTa SKCIepTOB.
besonacnas npogunaxmuueckas doza
[Ipodunaktuyeckue 10361 BUTaMuHa D
00JIaJaf0T BBICOKUM TpoduieM 0e301acHOCTH
U MOTYT MPUMEHSTHCS UIUTEIBHO 03 pHucKa
Pa3BUTHS TOKCUYECKHUX (P (PEKTOB, a TAKKE HE
TpeOyroT  1abopaTOpHOTO  KOHTPOJIS Y
3m10poBbIX Jwi. COrjacHO MEXAyHapOIHBIM
peKOMeHaalusaM, TPOPUIAKTHYECKHE O3Bl
JUIE  JTIOHOIIEHHBIX  HOBOPOKICHHBIX U
miuaneHnes 1o 6 Mec cocrasisiror 400-500
ME/cyt xonekanmbiudepona ¢ MHEpBbIX IHEH
KU3HU HE3aBUCHUMO OT THIA BCKapMIIMBAHUS;
JUIsL MJIQJICHIIEB B Bo3pacte 6-12 Mecsien
pekoMeHayemas  J103a  XoJeKaJblMdeporna
cocraBisier 400-600 ME/cyt B 3aBHCHMOCTH
OT CYTOYHOIO MOTpebieHus BuTamuHa D ¢
numet. s 3mopoBeix  geret  1-3 ser
npopuIakTHYeCKue J03bl XOoJeKanabliudepona
cocraBisier 500-600 ME u pexkomeHmyroTcs
KpyTIJ0rogu4Ho. Y 3710poBbIx nereit 4-10 ser
conHeyHast skcno3unus 1no 15-30 mmuyT B
nepuoa BpeMenu Mexay 10:00 u 15:00 vacamu

3aKJIIOUYCHHUA
aHajJin3a u

C Mas 1o  KoHel  ceHTsAOps  (0Oe3
CONTHIIE3AIIUTHOTO KpeMa) C OTKPBITHIMHU
IpeaAIICYbsAMHA n HOoramMm HCKJIIFOYACT

npoUIAKTUKY HEJOCTATOYHOCTH BUTaMUHA D
XOJIeKATBIH(EPOIOM HECMOTPS Ha
O6e3omacHOCTh  ero  npuMmeHeHus.  Ecmu
PEKOMEHIAINH TI0 COJTHEYHOH SKCITO3UINU HE
coOyoatoTcs, TO OTOW rpymme  jAerei
PEKOMEHIIYeTCSl ~ KPYIJIOTOAUYHBIM  IpUEM
xonekanbiudepona B goze 600-1000 ME/cyt B
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3aBHCHUMOCTH OT MacChl Te€jla M CYTOYHOTO
noTpeOieH!s] BUTAMUHA BUTaMUHA D ¢ TUTICH.
Y  310pOBBIX MOAPOCTKOB M  B3POCIBIX
COJIHEYHAsT  JKCIO3UIMS C  OTKPBITBIMHU
npeamaeybasMu U Horamu 1o 30-45 muHyT
mexay 10:00 u 15:00 ¢ mast mo KoHel CeHTA0ps
(6e3  CONHIE3AUTHOTO  KpeMa)  TaKxke
UCKITIOYAIOT MPO(UIAKTUKY HEIOCTATOYHOCTH
BUTaMuHa D xonekanpiudeporaoM HECMOTpPs
Ha 0e30IacHOCTh ero mpuMeHeHus. Eciau 3tu
pPEKOMEHIallMd HE COONIONAI0TCS, TO 3TOM
rpylIe PpeKOMEHAYETCS  KPYrJoroJAHYHbIN
npuM xosekanbsiupepona B goze 1000-2000
ME/cyT B 3aBUCHMOCTH OT MAacChl Tella W
CYTOYHOTO ToTpebneHuss ButammHa D ¢
nuiei. Pekomenayemas cyrouyHas no3a s
O0epeMeHHBIX keHIuH coctaBisier 2000 ME.
JUIsl MOXKWIIBIX JIIOJIEH PEKOMEHAYETCS IIPUEM
xonekanbiudepon B gozax 20004000 ME/cyr
[3, 6]. DTu 3HaYeHHA TOATBEPIKICHBI U
onobpenst  umeHamu  Hamero — Coeta
AKCIEPTOB, KOTOPHIE YYACTBYIOT B MOJTOTOBKE
JAHHOT'O MaTepuaa.

Toxcuunocms u pucku nepeoo3uposKu

VYCTaHOBIEHHBIII  MOPOr  BO3MOXKHOMU
TOKCHUYHOCTH BUTaMuHa D B KpoBH cocTaBisieT

>100 wr/ma (250 wmoms/n) [3]. Ilpum
XPOHHUYECKOM MIPEBBIIIEHUH YPOBHS
BO3MO)KHOU TOKCHYHOCTH BUTaMuHa D B KpoBH
MOTYT  Pa3BHBaTbCS  TaKH€  CHMIITTOMBI

runepBuTaMruHo3a D kak aHOpeKcHsl, TOIIHOTA,
MOJINYpUsl, APUTMHUH, MBIIIEYHAs CJIa0OCTh,
TMIEpKAJIbIIUEMHs, HapylleHus  (QyHKIHUU
IO4eK. B TskenbIX Ciydasx THIepKaIbIIMEMUS
MOXET MPUBECTU K KaJIbIMHO3Y COCYIOB,
MATKMX TKaHEW M IIOBPEXKICHHUIO OpPraHOB,
BKJIKOYAsi CEPJLIE U MTOYKHU.

[Ipn pa3BUTUU CUMIITOMOB
runepBUTaMuHO3a D TpeOyercss KOMIUIEKCHBIN
MIOAXOJ: HEMEIUICHHAs OTMEHAa IIpenaparoB

XoJeKanbiudepoa u OTpaHHYCHUE
MOCTYIUICHUST KAJIBIIHSI C TTUIICH W JJOOaBKaMHU.
[Taunenty HE00X0TMMO obecrnevnThb

aJICKBaTHYIO TEPOPAIbHYI0O U BHYTPHUBEHHYIO
TUApATalUi0 JUISl  YBEJIWYEHUS] BBIBEICHUS
KalblUsl C MOYOM. B TsxkenpX ciryyasx

TpeGyeTc;I MEIUKaMCHTO3Hasa MoAACPIKKA,
KOTOpas BKIIHOYACT MMPUMCECHCHUEC
TJIIFIOKOKOPTUKOCTECPOU OB JJIsA CHHXKXCHUA

BCaChIBaHHUA KaJIbIIUs B KUIICYHHUKE, IICTIICBBIC
ANYPCTUKU JIA YCUIICHUA IMOYEYHOM
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AKCKperuu Kanblus; Ouchochonarsr st
WHTUOMPOBAHUS PE30pOIMHU KOCTHOW TKaHH.
Haburoienue 3a maleHToM JOHKHO BKIIIOYATh
pPEryJIIpHBIM  KOHTPOJIb  YPOBHS  KaJIbLIWA,
KpeaTHHUHA, CKOpPOCTb KITyOOUKOBOI
¢unbrpaduu (CKD) u 25(0OH)D B kpoBwH.

3akii0ueHue

PesynbTarom 3acenaHus Cogera
JKCIIEPTOB «OntuMuzanus CTpaTeruu
npodmIakTukd JepunmMra BUTamMuHA D: OT
Hay4YHBIX JAHHBIX K peajbHOW TpaKTUKE B
HentpanbHoil A3um» B COCTaBE CHELUATUCTOB
B 00JacTH SHJOKPUHOJOTHH, aKylIepCcTBa M
TMHEKOJIOTUH, PEBMATOJIOTUH, KIMHUYECKON
(hapMaKoIOTuu U CeMEMHON MEIUIIMHBI, CTaJI0
(dhopMUpOBaHHE SIMHON MEXIUCIUILTUHAPHON
PE30NIIONMK,  OTpaXKarolled  MOIXOIbl K
JMAarHOCTHKE, KOPPEKIMH Ae(pUIINTa BUTAMHHA
D u nmpodunakTuku €ro HeJOCTaTOYHOCTU B
ctpanax LlentpanbHoil A3um.

[IpoGnema mUPOKOTO pacmpocTpaHEHH
HEJ0CTaTOYHOCTU U Jeduuura ButamuHa D B
Pa3HBIX COIUAIBHBIX TpyINax oOycIOBIEHA

reorpaUIeCKUMH, KJIMMaTUYECKUMHU,
KYJbTYPHBIMH u COIMATIbHBIMU
OCOOCHHOCTSIMU.  YUWTbhIBasi  OTCYTCTBHUE

HallUOHAJBHBIX NPOTOKOJIOB U CTPAaTEruu,
pa3paboTKa eIMHBIX PEKOMEHJAIUI SIBIIsIETCS
IEPBOOYEPENHON 3aMayell ISl CIIELUAIMCTOB
OOIIECTBEHHOT'O 3/IpaBOOXPAHEHMUSI.

Coser DKCIIEPTOB PEKOMEHIYET
MIPOBOAUTH KOPPEKLIMIO Aeduirra BuTamuta D
C HCIOJb30BAaHUEM JIEKAPCTBEHHBIX CPEJICTB,
MPOLIEIIINX TOCYIapCTBEHHYIO PEruCTpalfio
U KJIIMHUYECKYIO OLEHKY KauecTBa. Koppekuus
nepuIuTa 10JKHA IPOBOAUTHCS B JIBa dTana:
1. Oran koppekuuu aedunTa 10 TOCTUKEHUS
neneBbix 3HaueHuit 25(OH)D B kposu (>30

ur/mn /75  Hmonw/m); 2.  Dram
MOIEPKUBAKOIIECH Tepanuu C
HCIIOJIb30BaHUEM npOoHUTAKTHIECKUX
TO3UPOBOK.

[Ipodpunakrtuka nedurmra BuramuHa D
JOJDKHA OBITh KOMIUIEKCHOW M BKITIOYATh Kak

(hapMaKoIOTHYECKYIO HOJIEPIKKY c
MPUMEHEHUEM XoJieKabIrdeposa B
PEKOMEHTI0BaHHBIX POQUITAKTUIECKIX

JO3UPOBKAX, TaK W MoAW(UKAINIO o0pa3a
KU3HU, BKJIIOYasl aJeKBATHYIO COJHEUYHYIO
9KCITO3UIIHIO B JIETHEE BPEMS TO/Ia, YBEITUUICHUE
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noTpeOIeHNs MUILEBbIX UCTOYHUKOB BUTAMHMHA
D u koHTposnb Maccel Tena.

Taxke B pamkax pe30JIOLUM NPUHATA
mKaga peQepeHTHbIX 3HAYCHWH  ypOBHS
25(OH)D, amantupoBaHHas MOJ 0COOEHHOCTH
IlenTpanpHOI A3UM HAa OCHOBE PEKOMEHIAIUI
Pludowski P. u coasr.

CoBer  3KCHEpPTOB  NIPU3BIBAET K
aKTUBHOMY PacIpOCTPaHEHUIO 3HAHUM O posin

CHELUAJbHOCTEN, a Takke PEKOMEHIYeT
pa3paboTKy W BHEIPECHHE HAIIMOHAIBHBIX
KIIMHUYECKUX PEKOMEHJAUuMid M CTpaTerui
Koppeknuu  nedunura  BUTamMuHa D H
MpoUIAKTUKU €ro HEJOCTaTOYHOCTH TSt
pasHbIXx rpynn nanueHtoB. Koopaunanus
ycunuil  npodeccruoHalbHOTO  COOOIIeCTBa,
OpraHOB 3JPaBOOXPAHECHHUS U PETYJIATOPOB
SIBJISIETCSL KJIFOUOM K YJIYYIIEHHIO 370pOBbA

BUTaMMHa D cpeam Bpaded pasiau4HbIX HaceneHus LlenTpanbHoil A3uu.
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Bkaan aBTopos:

Ptudowski P. — hpopmupoBanne HayuHO#l KOHIETIIH, HAYYHOE PYKOBOJICTBO, IKCIEPTHASI OLIEHKA HAYYHOTO COJICPIKAHHS
[0 BOIpocaM MeTa0oim3Ma BUTamMHuHA D, KIMHWYECKOW OMOXMMHH W JIAOOPAaTOPHOH JHATHOCTUKH, KPUTHYCCKHN
MIEPECMOTp COJIEpkKaHUA M (PUHAEHOE PeJaKTHPOBAHUE PYKOIIHCH.

Maxankuaa JI.I'. — mHAIIIATOP pa3pabOTKU SKCIEPTHOTO JOKYMEHTA, KOOPIMHAINS OATOTOBKH JOKYMEHTA, IIOATOTOBKA
OCHOBHOH CTPYKTYpPHI PYKOITUCH, JKCIEPTHAS OIICHKA HAyYHOTO COJCpPXKAaHUS IO KIMHIMYSCKOW (hapMaKOIOTHH U
6€30IacHOCTH Tepanuu BUTaMUHOM D, peakTHpoBaHKE TEKCTa, aBTOP sl KOPPECTIOH ICHITHH.

bazapbekosa P.b. — yyactue B hopMHupOBaHNN KIMHUYECKUX PEKOMEHIAINH, SKCTIEpTHAs OI[EHKA HAYYHOTO COJIePIKaHUS
110 BHJIOKpI/IHOJ'lOFI/II/I nu MeTa6OHI/I‘IeCKI/IM HapyIHeHI/IHM, Hay‘lHOG KOHCyHBTI/IpOBaHI/Ie, peHeHSI/IpOBaHI/Ie pyKOHI/ICI/I.
HocanoBa A.K. — ygactie B GOpMHPOBAHUH KIMHUYECKUX PEKOMEHAAINH, SKCIIEpPTHAs OLIEHKA HAYYHOTO COIEP KaHUs
10 SHAOKPHUHOJIOTUY ¥ HapyIIEHUSIM OOMEeHa BEUIECTB, YIacTHE B MOATOTOBKE Pa3/esioB JOKYMEHTA, PEIaKTUPOBAHHE
PYKOIIHCH.

Toruszbaes I'.A. — yuactue B GOpMHPOBAHUH KIMHUYECKUX PEKOMEHIANNH, SKCIIEPTHASI OIICHKA HAyYHOTO COJICPKAHUS
[0 PEBMATOJIOTHA M CHCTEMHBIM BOCHAJIUTEIHHBIM 3a00JCBAHUSAM, JKCIEPTHAS OLCHKA KIMHHYSCKOW 3HAYUMOCTH
peKoMeHAalul, HaydYHOe KOHCYJIbTUPOBAHUE, PEAAKTUPOBAHUE PYKOTIHCH.

laopymunaa I'.X. — yyactue B GOpMUPOBAHUN KIMHUYECKAX PEKOMEH/IAIHI, IKCIIEPTHAS OLICHKA HAYYHOTO COACPIKaHMUs
[0 OCTEOIOPO3y, MeTabOIMIeCKUM 3a00JIeBaHUAM KOCTHOW TKaHH M 0OmIel BpadyeOHOW NMpaKTHKE, PeIaKTHPOBAHUE
pyKomucH.

I'pebennnkoBa I''A. — ywyactne B (OPMHPOBAHUHM KIMHUYECKHX PEKOMEHMAINH, SKCHEepTHAs OIEHKAa HAyJHOTO
COZIEP>KaHU 110 PEIPOAYKTUBHOMY 3/10POBbIO JKEHIIMH U aKyLIEPCTBY-TUHEKOJIOTUH, PEJAKTUPOBAHNUE PYKOIIUCH.
JxaumberoBa A.Il. — ygactme B (OPMHPOBAHWHM KIMHUYECKHUX PEKOMEHJAIMH, JKCHEepTHAs OICHKAa HAyIHOTO

COZIEP>KAaHHUS 110 aKYLIEPCTBY, TMHEKOJIOTUU U PENIPOLYKTUBHON MEIUIIMHE, PENAKTUPOBAHUE PYKOIIHUCH.
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Karomora /I.T. — yyactre B opMUpOBaHMN KIMHHUYECKMX PEKOMEHJANM, NMpUIIAeHHBIH dKenepT n3 PecmyOnukn
V30ekucTaH, MpeicTaBIeHHE JaHHBIX O KIMHUYECKOH NpakTHKe W obecreueHHOCTH BUTaMuHOM D B PecmyOmuke
VY30ekucTaH, dKCIEpTHAsi OLEHKa HAYYHOTO COJIepKaHHs IO aKyIIEpPCTBY M T'MHEKOJIOTHMHM C YYE€TOM pPErHOHalIbHBIX
ocobenHocrtell crpaH LleHTpanbHON A3uu, peJaKTUPOBAHUE PYKOITHUCH.

Upramesa C.Y. — ydactne B pOpMUPOBAHUN KIMHUYECKUX PEKOMEHJAIMH, MPUTIalIeHHBIH 3KcepT u3 PecryGnuku
Y306ekucTaH, peCTaBIeHNEe JaHHBIX O COCTOSIHUYM OXPaHbI 3J0POBbsI MaTepu U peOCHKA 1 00eCIEYeHHOCTH BUTAMHHOM
D B Pectiybmmke Y30ekucTas, SKCIIepTHas OIIEHKA HAyYHOTO COJIEPKAHMUS C YIETOM PETHOHATBHBIX 0COOSHHOCTEH CTpaH
LenTpaneHON A3uM, pelaKTUPOBAHUE PYKOIHCH.

Bob6ymosa I'.C. — yuactre B (OpMHPOBAHNH KIMHIHYECKUX PEKOMEHIAIMN, TIPUTIAaMIeHHBIN SKcnepT u3 KeIpre3ckoit
PecnyOnuku, mpencTaBiieHHe NAHHBIX O KIMHHUYECKOW MpakTHke W obecmieueHHOCTH BUTaMHHOM D B KoIpreizckoit
PecnyOnuke, sKCTIepTHAS OIIEHKAa HAYYHOTO COZICP)KaHUSA C YUeTOM PEerHOHaJIbHBIX 0COOCHHOCTEH cTpaH LleHTpamsHON
A3uu, IOATOTOBKA OTMENBHBIX pa3/esioB JOKYMEHTA, pelakKTUPOBAaHUE PYKOIIUCH.

KondaukT nnrepecoB: KOHPIMKTa UHTEPECOB HET.

@DuHAHCOBasl U COHCOPCKAs MOJAEPKKA: HE IPOBOJIMIIACD.

JlaHHBIN MaTepuan He ObUI 3asBJIEH paHee Ul MyOJMKAalWK B JAPYTMX M3JAHUSAX U HE HAXOAWTCS Ha PAaCCMOTPEHHH
JIPYTUMU U3/1aTeILCTBAMU.
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COBPEMEHHBIE ITOJAXO/bI K AHTUMHUKOTHUYECKOM TEPAIIMN PESUCTEHTHBIX
I'PUBKOBBLIX MTH®EKINN: KIIMHUKO-®APMAKOJIOTUYECKNU AHAJIN3 HOBBIX
[TIPEITAPATOB U PK/PD-ITOAXO/J0B

OcnanoBa Axkmapaa MbIkTOEKOBHA',
blcpaiibln Alirepum Ayesn0exkoBHa',
PaxmanOepaueBa Aiizepe HypJabiOexkoBHa',
Toiuabi0ail Yxan Kaiipatosna’,
Kyp6anoBa baruiaa Moaausipkbi3bl’,
Xamumos Xycan lllaBkaToBuy’,

YoaeB lonnép Adayxannaposu4'

! Meocoynapoonsiti Kazaxcko-Typeyxutl ynusepcumem umenu Xooca Axmeda Hcasu,
Qaxyrvmem gvicuie20 MEOUYUHCKO20 NOCIEBY308CKO20 00PA308aAHUS,
Kapeopa ungexyuornvix OoNe3Hel U pmuzuampuu,

Typxecman, Kazaxcman

Beenenue. Poct ycToifumBocT nepMaTo(OUTOB M APOXCKEBBIX I'PHOOB K a30ilaM M aJUTWJIAMHHAM OOYCIIOBIHBACT
HEOOX0ANMOCTb (hapMaKOKHHETHYECKH 0OOCHOBAHHOTO BEIOOpA aHTUMHUKOTHYECKOH TEpaIvu.

Heas. IIpoBecTu cucreMaTHYECKUI aHAIN3 COBPEMEHHBIX aHTUMUKOTHYECKHX IIPENapaToB (BKII0Yasi HOBbIE MOJIECKYJIBI
U CHCTEMHBIE CpEICTBAa) C OLEHKOM HMX (apMakOKMHETHYECKHMX IapaMeTpOB M IOTEHLIWANa IPUMEHEHUs IpH
JIEPMaTOMHUKO3aX B YCIOBHSX PaCTyIIeH pe3UCTEeHTHOCTH.

Marepuanbsl u mMeroabl. [IpoBeleH CTPYKTYpUpPOBaHHBIH CHCTEMaTH3MPOBAHHBIN MmoMck B 06a3ax naHHbIX PubMed,
Scopus u Web of Science (2020-2025 rr.) ¢ ucrnosis30BaHHEM 3JIeMeHTOB MpoTokosia PRISMA 2020. Ctpaterus moucka
BKIt09asa MeSH-TepMuHbI, KIFoUeBbIe CII0BA U JOTHYECKHE ONepaTopsl. MeTOA0IOTHYecK0e KaueCTBO 27 BKIIFOUEHHBIX
HMCTOYHUKOB OLIEHUBAJIOCH ¢ NOMOLIbI0 HHCTpYMEHTOB RoB 2 1 AMSTAR-2 ¢ yuerom nu3aiiHa UCCII€JOBaHUM.
PesyabsTaTsl. DdGeKTHBHOCTE a30110B KoppenupyeT ¢ mokazareaem AUC/MIC >25, sxunokananHOB - ¢ Cmax/MIC.
Hosele mpemnapatsl (nOpekcadynrepn, pe3adyHruH, oyopouM) JIEMOHCTPHUPYIOT aKTUBHOCTH INPOTHUB IITAMMOB C
NepeKpECTHON PE3UCTEHTHOCTHIO. BhICOKast MMIOMMIBHOCTD M CIIOCOOHOCTh K KEPATHHOBOM IEHETPALMH OIPEIEIISIOT
3¢ PEKTUBHOCT TEPATMH OHUXOMHKO30B.

O6cy:xaenne. [lorydeHHble TaHHBIE OKA3bIBAIOT, YTO ITPUMEHEHHE HOBBIX MOJEKYJ MPH KOXKHBIX MHKO3aX TpeOyer
OCTOPOXXHOH ~KIIMHUKO-(h)apMaKoJIOTHUECKONH HMHTEPIpeTalii, MOCKOJIbKY YacTh J0Ka3aTesbCTB MOJydeHa NpHU
CHCTEMHBIX ¥ HWHBA3MBHBIX TPUOKOBBIX wuHOekmusx. I[lpu stom, PK/PD-moaxom, omeHKa YyBCTBHTEIHHOCTH
BO30yauTENell M y4YeT PEerdHOHaIbHBIX OCOOEHHOCTEH PE3MCTEHTHOCTH MOTYT MOBBICUTH OOOCHOBaHHOCTH BBIOOpA
Tepamnuu.

BoiBoabl. OnTuMu3aiiys Tepandd MUKO30B KOXXH MOXET ObITh CBsi3aHa ¢ Oojiee MIMPOKUM Hcmosb3oBaHueM PK/PD-
OPUEHTHPOBAHHOM CTPATETMU U MOITAMHON HHTErpanued MOJIEKyIIPHOW JUArHOCTUKH B KIMHUYECKYIO IPAKTHKY.
KiroueBble cji0Ba: MUKO3BI KOXKH, KIIMHIYeCKas papmakoiorus, antumukotuku, PK/PD, pesuctentHocTh, Phase I11.
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DOAPMAILIVIS KA3AXCTAHA

PE3MCTEHTTI CAHBIPAYKYJIAKTBIK MTHOEKIUAIIAPAIH AHTUMUNKOTUKAJIBIK
TEPAIIMACBIHA 3AMAHAVYU TOCUIEP: XKAHA ITPEITAPATTAP MEH PK/PD-
TOCUIAEPAIH KIIMHUKAJIBIK-©APMAKOJIOT'UAJIBIK TAJITAVYEI

OcnanoBa AkMapaa MbIkTOEKOBHA',
blcpaiibln Alirepim 9yea0eKKbI3bl',
PaxmanOepaueBa Aiizepe HypJiibi0eKkKbI3bl',
Toitabi0ail Ykan KalipaTkbi3sl',
Kypo6anoBa baruiaa Moaausipkbi3bl’,
Xamumos Xycan IllaBkaToBuy’,

YoaeB lonuép Adayxannaposuy'

! Koorca Axmem Acayu ameinoassl Xanvlkapanvlk Ka3aK-mypix yHugepcumemi,
HCO2APbl MEOUYUHATILIK HCORAPYL OKY OPHBIHAH Kellinel 6inim bepy gakynvmemi,
JHCYKNANBL AYyPYIap HcaHe pmusuampus kageopacul,

Typxicman, Kazaxcman

Kipicre. A3zonnap MeH alnmmnaMuHIEpre AepMaTo(UTTEp MEH alIbITKbl CaHBIPAYKYIaKTapbIHBIH TO3IMALTITIHIH apTybl
AHTUMHUKOTHKAIBIK TepausiHbl (apMaKOKHHETUKAIIBIK HETi31e TaHAAY KQKETTIIIrH TYbIHAATA B

Makcat. Ocin Kerne )kaTKaH Pe3NCTEHTTUIIK XKaFIaiibIHIa 3aMaHayH aHTHMHUKOTHKAJIBIK IIPEnapaTTapIbiH (COHBIH iIIiHae
KaHa MOJIEKyJlaJlap MEH JKYHeli KypangapAblH) GapMaKOKHHETHKAJIBIK ITapaMeTpiiepi MEH oJlapAbl JepMaTOMHUKO3Iap
Ke3iH/Ie KOJIIaHy dJIeyeTiH Oaranail OTBIPHII, KYHeEIi Tanaay Kyprizy.

Matepuannap men daictep. PRISMA 2020 xaTTamachIHBIH 3JI€MEHTTEpiH maiiganana oTeIpei, PubMed, Scopus xoHe
Web of Science nepexkopnapsiaga (2020-2025 0K.) KYPbUIBIMIAIFaH KYHEICHAIPUITCH i3ey Kyprizuimi. I3mey
crparerusiciiia MeSH TtepmMunnepi, Herisri cesjgep »oHE JIOTHKAJBIK OIepaTopiap eHri3inmi. 27 nepekke3iH
QMIiCTEMEIIIK camachl 3epTTey Au3aiiHbiHa corikec RoB 2 sxone AMSTAR-2 kypanaapbl apKbLIbl OaraiaHIbl.
Hormkenep. Azonmapnsiy taiMainiri AUC/MIC >25 kepcetkinnine, 3XuHOKaHAMHAEpAiH TuimMautiri Cmax/MIC
KepceTKilnine coiikec keneni. JKana mpemapatrap (uOpekcadyHrepr, pe3ayHTHH, 0JOpOGHM) KPOCC-PE3HCTCHTTI
mTaMaapra Kapcel OeJCeHIuUTiK kepcereni. JKorapbl THNO(QMIBIUTIK TIEH KEpaTHHTEe €HY KaOiieTi OHMXOMHKO3IapAbl
eMeyIe THIMIUTIKTI aHBIKTaIbL.

Tankplnay. ANbIHFaH JAEpPEeKTEp OKaHa MOJICKyJalapAbl Tepi MHUKO3Iapbl Ke3iHAe KOJNaHy KIMHUKAJIBIK-
(hapMaKOJIOTHAITBIK TYPFBIIAH CAaKTHIKICH TYCIHAIPLTYl THIC eKeHiH Kepcereni, cebedi mamennepain Oip Oemiri xyiiemi
KOHE HMHBA3MUIBIK 3€HIIK HMHOpeKumsuap OolbiHImIa anmbiHFaH. CoHbMeH Katap PK/PD-tacin, KO3aBIPFBIITAPIBIH
Ce3IMTANABIFEIH OaFayiay »OHE PE3UCTCHTTUIIKTIH AaiMaKTBIK epeKIICTIKTepiH ecKepy TepalusHbl TaHIAyIbIH
HETI3AUIIrH apTTHIPYbl MYMKIH.

KopuoiTsinasl. TepiniH MUKO3aapbIH emaeyl oHTainanasipy PK/PD-0arbITTaiFan cTpaTerusiHbl KeHipeK KoJIaHyMeH
JKOHE MOJIEKYJIaJIbIK JMarHOCTHKAHBI KIIMHUKAJIBIK MPAKTUKAFa Ke3eH-Ke3eHIMEH eHI3yMeH OaiIaHbICThl 00ybl MYMKIH.
Tyitinai ce3nep: TepiHiH MUKO3/aphl, KIMHUKAJIBIK apMakoiorus, anTumukoTukrep, PK/PD, pesucrentrik, Phase I1I.

MODERN APPROACHES TO ANTIMYCOTIC THERAPY FOR RESISTANT FUNGAL
INFECTIONS: A CLINICAL AND PHARMACOLOGICAL ANALYSIS OF NOVEL AGENTS
AND PK/PD-BASED STRATEGIES

Ospanova Akmaral Myktbekovna',
Ysraiyl Aigerim Auelbekovna’,
Rakhmanberdieva Aizere Nurlybekovna’,
Toilybay Ulzhan Kairatovna',
Kurbanova Bagila Moldiyarkyzy’,
Khashimov Khusan Shavkatovich’,

Ubaev Doniyor Abdukhapparovich’

! Khoja Akhmet Yassawi International Kazakh-Turkish University,
Faculty of Higher Medical Postgraduate Education,
Department of Infectious Diseases and Phthisiology,

Turkestan, Kazakhstan

Introduction. The increasing resistance of dermatophytes and yeast fungi to azoles and allylamines necessitates a
pharmacokinetically justified choice of antifungal therapy.
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Aim. To conduct a systematic analysis of modern antifungal drugs (including new molecules and systemic agents),
evaluating their pharmacokinetic parameters and their potential for use in dermatomycosis amidst increasing resistance.

Materials and Methods. A structured systematic literature search was conducted in PubMed, Scopus, and Web of
Science databases (2020-2025) using elements of the PRISMA 2020 protocol. The search strategy employed MeSH terms,
keywords, and Boolean operators. The methodological quality of the 27 included sources was assessed using RoB 2 and

AMSTAR-2 according to study design.

Results. The efficacy of azoles correlates with AUC/MIC >25, while echinocandins correlate with Cmax/MIC. New
drugs (ibrexafungerp, rezafungin, olorofim) demonstrate activity against strains with cross-resistance. High lipophilicity
and keratin penetration determine the effectiveness of onychomycosis therapy.

Discussion. The findings indicate that the use of new antifungal molecules in cutaneous mycoses should be interpreted
cautiously, as part of the evidence is derived from studies of systemic and invasive fungal infections. Nevertheless, a
PK/PD-oriented approach, susceptibility testing, and consideration of regional resistance patterns may improve the

rationale for selecting antifungal therapy.

Conclusions. Optimization of therapy for cutaneous mycoses may be associated with broader use of a PK/PD-oriented
strategy and gradual integration of molecular diagnostics into clinical practice.
Keywords: cutaneous mycoses, clinical pharmacology, antifungals, PK/PD, resistance, Phase Il1.

Beeaenne. MUKoO3bI KOXKH OCTAIOTCS OJHOU U3
HanOoJIee pacrpoCTpaHEHHBIX HHMEKITMOHHBIX

HﬂTOHOFHﬁ, OJJTHaKoO COBpPCMCHHAA
KIIMHUYCCKaAa 3HAYUMOCTb OIpCACIIACTCA
pPoOCTOM HeKapCTBeHHOﬁ YCTOﬁHHBOCTH

Bo30Oynutenei. lllupokoe nprumeHeHne a3zoioB
B MEIMLIMHE U CEJIbCKOM XO3SHCTBE MPUBEIIO K

CEIIEKIINHU PE3UCTEHTHBIX [ITAMMOB
Trichophyton, Candida u Aspergillus. [2,3, 9,
11,16]

D¢ (HekTUBHOCTP aHTUMUKOTHUYECKOW Teparuu
3aBHCUT oT (apMaKOKMHETHUKO-
(dhapmakoguHamMmuueckux napamerpos (PK/PD),
Bimouass AUC/MIC, Cmax/MIC u Bpems
Beimie MIC. JIns KOXHBIX ()OPM MHKO30B
0c000€ 3HaYeHHE UMEIOT:

v/ MPOHWUKHOBEHHE Tpenapata B POTOBOM
CJION;

v/ HaKOIUICHHE B HOTTEBOM IUIACTHHE;

v’ JUTITENLHOCTD MOCTaHTU(YHTATBHOTO
s dexra;

v’ 1poHIIb JTEKAPCTBEHHBIX B3aUMOIEHCTBHIA.
Henn HCCJICOBAHNS - IIPOBECTHU
CUCTEMaTUYEeCKUI KJINHUKO-
(bapMakoIOTHYeCKUi  aHaJIU3 COBPEMEHHBIX
AHTUMHKOTHUKOB JUJISl JIEYEHUS! KOXKHBIX (POpM
MHKO30B.

Hayuynass HOBM3HA W
3HAYMMOCTD MCJIeI0BAHUS
Hayunass HoOBu3Ha pa0OTHI 3aKirO4aercs B
KOMIUIEKCHOW CHUCTEMATHU3allMM COBPEMEHHBIX
JaHHBIX O  HOBBIX  AHTUMHUKOTHYECKHUX
npemnaparax (nbpekcadyHnrepne, pezadpyHruHe
1 oJopouMe) C aKIEHTOM Ha HMX KIMHUKO-
(bapmakosoruueckue XapaKTEPUCTUKH,
MEXaHM3Mbl JIEUCTBUS M TOTEHUIHUAIbHOE
3HAUEHHUE NI I€PMATOJIOTMYECKON IPAKTHKU
IIpU PE3UCTEHTHBIX (opMax MHUK030B. Pabora

NMpaKTH4YeCKas
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0000111aeT CBEIEHUS] O B3aMMOCBSI3H MEXIY
(hapMaKOKUHETHYECKUMU napaMeTpamu
(AUC/MIC) n xnmuan4ecKoi 3¢ (heKTHBHOCTHIO
TEpanuy, 4TO MOXKET CIIOCOOCTBOBATH OoJiee
000CHOBaHHOMY  BBIOOpPY  JO3MpPOBOK B
YCIOBUSIX  HapacTarouleil aHTU(YHraJbHON
PE3UCTEHTHOCTH. JlononHUTEIBHYIO
3HQYMMOCTb TPEJICTABIISIET COIMOCTaBJICHUE
TEKYIINX KITMHUYECKHUX MIPOTOKOJIOB
Pecriyonmmkn  KazaxcraH ¢ OOHOBJICHHBIMHU
MexayHapoanbiMu noaxonamu (ECMM, CDC
2024), yTo 1o3BossieT 0003HAYUTH BO3MOXHbBIE
HaIpaBJICHUsT MOJIEPHHU3AIMH OTEUYECTBEHHBIX
CTaH/IapTOB JIEUEHUS AepMaTOPUTHH.
MarepuaJjbl 1 METOIBI.

Jluzatin ucciedosanus

Hannas  pabora  mpencTaBiser — coboit
AHATTUTUYECKUHT 0030p co
CTPYKTYPUPOBAHHBIM CHCTEMATHU3UPOBAHHBIM
MOMCKOM JIUTEPATypbl M HCIOJIb30BAaHUEM
3JEMEHTOB  MEXJIYHapOJHOTO  IMPOTOKOJIA
PRISMA 2020 (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) [1].
Takas ¢opMmynupoBKa BBIOpaHA C Y4YE€TOM
reTepOreHHOCTH BKIIIOUEHHBIX MyOMUKalUid U
OTCYTCTBUSI KOJUYECTBEHHOTO METaaHalln3a.
[IpoTokon HccIea0BaHus HE ObLI
MpEeABAPUTEIIBHO 3apeTUCTPUpPOBaH B  0aze
nmanaelX PROSPERO, onHako METO0JIOTHS
MOMCKAa W aHaimW3a clieJloBaja BHYTPEHHEMY

UCCIIEI0BATENILCKOMY periaMeHTy,
pa3paboTaHHOMY Ha dTare KOHIENTYaTH3auH
paboThI.

Cmpameeusi noucka

[Touck peneBaHTHBIX MyOIUKAIMA TPOBOIUIICS
B niepuoz ¢ suBaps 2020 roga o despans 2025
roja B 2JEKTPOHHBIX 0a3ax maHHBIX PubMed
(MEDLINE), Scopus, Web of Science u

arpertb, Ne2 (265), 2026
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9l KA3BAXCTAHA

DOAPMALIN

eLibrary. [1,13] /laTa mocnennero moucka - 28
despanis 2025 rtoma. Crpareruss mMOHCKa
0a3upoBaIach Ha MCIOJb30BAHUH KOMOWHAITUH

KIIIOYEBBIX  clOB, TepMuHOB MeSH wu
noruueckux omeparopoB (Boolean operators).
ILJISI BOCITPOHU3BOJUMOCTH IIOUCKa
HUCITOJIB30BaJIMCh CICOAYIOUINEC 0a30BLIE
ITOMCKOBBIC OJIOKH:

- ("Dermatophytosis” OR "Tinea" OR
"Mycoses")

- AND ("Antifungal  Agents” OR

"Pharmacokinetics” OR "Pharmacodynamics")
- AND ("Drug Resistance, Fungal" OR
"Treatment Outcome™)

- AND ("lbrexafungerp™ OR "Rezafungin” OR
"Olorofim")

Jlins PubMed npumeHnsiach KOMOUHAIHS
MeSH-TtepMrHOB 1 CBOOOHOTO TEKCTA!
((Dermatophytosis[MeSH Terms] OR
Tinea[MeSH Terms] OR Mycoses|[MeSH
Terms] OR dermatophytosis OR tinea OR
onychomycosis) AND (Antifungal
Agents[MeSH Terms] OR pharmacokinetics
OR pharmacodynamics OR PK/PD) AND
(Drug Resistance, Fungal[MeSH Terms] OR
antifungal resistance OR treatment outcome)
AND (terbinafine OR azoles OR
ibrexafungerp OR rezafungin OR olorofim)).
Jl11s SCOPUS MCIIONB30BAJICs MIOUCK 10
Ha3BaHUIO, aHHOTAIMU U KJIFOYCBBIM CJIOBAM.
TITLE-ABS-KEY (dermatophytosis OR tinea
OR onychomycosis OR mycoses) AND
TITLE-ABS-KEY (antifungal agents OR
pharmacokinetics OR pharmacodynamics OR
PK/PD) AND TITLE-ABS-KEY (fungal
resistance OR treatment outcome OR
terbinafine resistance OR ibrexafungerp OR
rezafungin OR olorofim).

Jlist Web of Science ucronb3oBanacek ctpoka:
TS=(dermatophytosis OR tinea OR
onychomycosis OR mycoses) AND
TS=(antifungal agents OR pharmacokinetics
OR pharmacodynamics OR PK/PD) AND
TS=(fungal resistance OR treatment outcome
OR ibrexafungerp OR rezafungin OR
olorofim). [ns eLibrary npumeHsinch
PYCCKOA3BIYHBIC TCPMHUHBI: MUKO3bI KOXMU,
HepMaTO(i)I/ITI/II/I, OHUXOMHKO3, aHTUMHKOTHUKU,
(apMakoKuHETHKA, hapMaKoIMHAMHKA,
PE3UCTEHTHOCTb.
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[Tonck orpanuuuBaics NyOIUKAUSIMU Ha
AHTJIUMICKOM U pPYyCcCKOM s3blkaX. OCHOBHOM
nepuoa  BkimrodeHWs cocraBmwin  2020-2025
TOJbI, OTACTbHBIC OoJice paHHUE HCTOYHHKHU
HCIOJIb30BAJIMCh TOJIBKO Kak CIpPaBOYHbIC
nyOavKanuu i OMHCAHHWS — MEXaHU3Ma
NEICTBUS TperapaToB WK METOAO0IOTHUYECKUX
MOJIXO0JIOB ¥ HE PacCMaTPUBAIUCh KaK OCHOBA
WUTOrOBOI'0 CHHTE3a 27 UCCIEOBaHMIA.
Kpumepuu exnouenus u uckouenus

- Kpurepum BKIOYEHUSI: PE3YyIbTAThI
knmuandecknx ucneitanuit (II u 11 dasw),
CUCTeMaTH4YecKue 0030pbl U MeTa-aHallU3bl,
OpPUTHHAIILHBIC UCCIICIOBAHMSI, OTIMCHIBAOIINE
PK/PD-napameTpsl AHTUMHUKOTHKOB,
HCCIICIOBAHUS 1o PE3UCTECHTHOCTH
JIepMaTO(PHUTOB U APOKIKEBBIX TPUOOB, a TAKKE
paboTeI, omydnukoBaHHbIe He paHee 2020 roma
U cojaepKallue JaHHble O KIMHUYECKHX,
MHUKOJIOTHYECKHX WIH  (PapMaKOIOTHUECKUX
UCXOJax.

- Kpurepum  HMCKJIIOYEHHA: TE3HUCHI
KoH(pepeHIHi 0e3 MOIHOTEeKCTOBOIO J0CTYIIa,
JTOKJIMHUYECKUE WCCIIEAOBAaHUS HAa JKUBOTHBIX
(in vivo), oTaenbHBIE OMMCAHUS KIMHUYECKHUX
ciydaeB  (case  reports),  peJaKkIIMOHHBIE
MMChMa, TyOnuKaThl MyOIuKaluii, paboTel 6e3
nauubeix o PK/PD, MIC, kiuandeckoMmy uiau
MHUKOJIOTHYECKOMY  OTBETY, a  Takxke
MyOJTMKAIUU, B KOTOPBIX HEBO3MOXXHO OBLIO
BBIETUTh JAaHHBIE TIO0 AHTUMHUKOTHYECKOM

TepanuH.
Kputepun orbGopa ObUIM  JTOTOJHUTENBHO
cTpykTypupoBanbl mo  cxeme  PICOS:

TIOMYJISIIIHS - TAIIUEHTHI C KO)KHBIMU MUKO3aMU,
nepMaToPUTHUIMUA, OHUXOMHKO30M, a TaKkKe
MAlMeHThl C PE3UCTEHTHBIMU TPUOKOBBIMU
MH(EKIUSIMH, €CIU JaHHBIE HUCIOJIb30BAIHCH
JUIST KIIMHUKO-(PapMaKOoJIOTHIeCKOT0
CpaBHEHUS HOBBIX Mpenaparos;
BMEIIATEILCTBA - CHCTEMHBIE M MECTHEIC
AHTUMMKOTHKH, BKJTFOYAs a30JIbl, aJINJIaMHHEL,
9XUHOKAHIUHEI, TPUTEPIICHOUIBI U
OpPOTOMHJIBI; CpaBHEHHME - CTaHJapTHas
Tepanus, aTbTepPHATUBHBIC AaHTUMUKOTHKH TN
OTCYTCTBHE MIPSIMOTO CpaBHCHHUS B
(hapMaKOKUHETHYECKHUX HCCIICIOBAHUAX
HCXOIBI - KJIUHUYECKOE H3JICUCHHE,
mukonornueckoe usiieuenue, MIC, AUC/MIC,
Cmax/MIC, 6e30macHOCTh M JIEKaPCTBEHHbIE
B3aHMOJCHCTBUS; JIHn3aiiH - PKU,
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MPOCIIEKTUBHBIE u PETPOCTICKTUBHEIE
HCCIICIOBAHUS, PK/PD-uccaemoBanus,
CUCTEeMAaTHYECKUE 0030l M METa-aHAU3HI.
CucteMHblE W WHBAa3WBHBIE MHKO3bl HE
paccMaTpuBaINCh KAk  CaMOCTOSTEIbHBIN
KIIMHHYECKUH (OKyc 0030pa, OJHAKO JaHHBIC
[0 HUM BKIIIOUAIHCH OTPAaHUYCHHO, €CJIU OHU
ObUIM HEOOXOMUMBI JUISI aHaJM3a HOBBIX
MOJIEKYJI, =~ MEXaHHU3MOB  PE3HCTCHTHOCTH,
PK/PD-mapameTpoB WIIH MEePCIEKTUB
MPUMEHECHHS TIPENapaToB MPU PE3UCTEHTHBIX
dhopmMax MHKO30B.

Ombop danHbIX U OYeHKa Kayecmaa

[Tporecc oTOopa myOIMKaIHiA OCYIIECTBIISIICS
TBYMSI HE3aBHUCHUMBIMU pereH3eHTaMu
(blcpaitbin A.A. u KypbanoBa b.M.) B nBa
JTarna: MepBUYHBIA CKPUHHHT TI0 3ar0JIOBKaM U
AQHHOTAIUSAM, C TOCJICAYIONIMM aHAJIN30M
MOJIHBIX TEKCTOB. B cilydae BO3HUKHOBEHUS
pasHOINIACHI pPELICHHE NPUHUMAJIOCh ITyTeM
KOHCEHCYCa C Y4YacTHEM TPETHEro CTApIIEro
penien3enta (OcnanoBa A.M.).
MeTo0/IOTHYECKOe  Ka4ecTBO M PHCK
cuctematuyeckor omuoOku (risk of bias)
BKJIFOUCHHBIX WCCIICOBAHUN OICHUBAINCH C
UCTIOJIb30BaHUEM CHEIHAATH3UPOBAHHBIX
WHCTPYMEHTOB: JUI  PaHJOMH3UPOBAHHBIX

KOHTPOJIHPYEMBIX HCCIEIOBAHUN TPUMEHSIICS
nactpymeHT RoB 2 (Risk of Bias tool 2), mst
crucreMaTnyecknx 0030poB - mkana AMSTAR-
2, m1a  obOcepBammoHHbIx u  PK/PD-
UCCIIEIOBAaHUM ITPOBOAMJIACH ONUCATENbHAs
OILICHKa pUCKa CMEIIECHUS C YYETOM IOJIHOTHI
JTaHHBIX, COIMOCTaBUMOCTH rpymm u
MPO3payHOCTH HMCXO0/A0B. MTOororas BbIOOpKa

cocTaBHIIa 27 HCCIICAOBAHUHN,
COOTBETCTBYIOIIUX  3aJaHHBIM  KPHUTEPHUSIM
KavecTBa.

W3Bneuenne JaHHBIX IPOBOJMIIOCH IO 3apaHee
3aJaHHO (opMe: aBTOp W TOA IyOJMKAIHH,
IU3ailH  MCCIIeOBaHMs, IOMYJALUs, THII
MHUKO3a WM  BO30OyIQuWTeNs,  Ipemapar,
N03UpoBaHue,  (hapMaKOKUHETHUYECKHE U
(hapMakoIMHAMHYECKUE napamMeTpsl,
KJIMHUYECKHE M MHKOJOTMUECKUE HCXOJbI,
JTaHHble ~ OE30MaCHOCTM ¥ OCHOBHBIC
orpanuueHus. KonuuyecTBeHHBI MeTaaHAIU3
HE TPOBOAWJICS  M3-3a  I'€TEPOre€HHOCTH
JM3aiiHOB, MOMYJISALUI, METOI0B ONpeAEICHUs
MIC ¥ KOHEYHBIX TOYEK; PpEe3ylbTaThbl
NpPEICTaBICHbl B BUAE  KAyeCTBEHHOIO
KIIMHAKO-(apMaKOJIIOTUIECKOTO CHHTE3A.
Pe3ynpTaThl OLIEHKU pUCKa CMEIEHUS
CyMMUPOBaHbI B Ta0nuie 1A.

Ta6umma 1A - Pe3yiapTaThl OIIEHKH PHUCKA CHCTEMATHIECKOH OITUOKH U METOIOJIOTHIECKOTO KauecTBa UCCIICIOBAHUH C

ucnoiipzoBanueM RoB 2 u AMSTAR-2

I'pynna HNHcTpymeHT KoanuectBo Hrorosas onenka Biausinue Ha
HCCJIeJOBAHM OLEHKHU HCTOYHHUKOB HHTEPNpPeTANNI0
PannomMusupoBaHHbIE RoB 2 Huskuii unn Hcnonp3oBanucek Kak
KIIMHUYECKHE YMEpEHHBIN pUCK OCHOBHOH YpOBEHb
HCCIIeTIOBAHUS CMEIICHUS JIOKA3aTENbHOCTH TPU
orieHke 3 pexTuBHOCTH
1 0€30ITacCHOCTH HOBBIX
[IpenapaToB
CucreMaTHUECKUE AMSTAR-2 YmepeHnHoe Ucnonp3oBamuce s
0030pHI 1 MeTa- Ka4ecTBO; 00001IIeHNs TAHHBIX 110
aHAJIM3BI OTrpaHUyYEHUs PE3UCTEHTHOCTU U
CBSI3aHBI C 3¢ PEKTHBHOCTH
HEOJTHOPOTHOCTHIO Tepanuu
BKJTFOUEHHBIX
HUCCIIEIOBaHUN
PetpocniekTuBHBIE U OnucaTenbHas YMepeHHbI uin HurtepripeTupoBainch
MOTIEpEYHbIE OIIEHKA pUCKa BBICOKHH PUCK KaK BCIIOMOTaTeIbHbIE
HCCIIeTOBAHUS CMEIICHHS CMEIICHHS U3-32 JIaHHBIE, 0COOCHHO JIJIsI
OTpaHWYEHUI PETHOHAILHBIX U
BEIOOPKH U SMUAEMHOIOTHYECKUX
Ju3aiiHa aCIIEKTOB
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I'pynna HncTpymMeHT KoanuectBo HroroBas onenka Bansiaue Ha
HCCJIeTIOBAHNH OIEHKH HCTOYHHKOB MHTEPNPeTANHNI0
PK/PD- OmnucarenbpHas 7 YMepenHoe Hcnonp30Banuce aiis
HCCIIeIOBaHUs OIICHKA KauecTBa KauecTBO MpHU anamuza AUC/MIC,
(hapMaKoIOTUIECKHUX pa3Iuyuuix B Cmax/MIC u
JIAHHBIX MeToJaX 000CHOBaHMS
onpenenenus MIC | dapMakOKHHETHIECKOTO
noaxonaa
Cepun crydaes u OmnmcarensHast 3 Bricokuii puck Hcnonp3oBamnmch
KINHUYCCKHE OIICHKa CMEIICHUS TOJILKO KaK
HaOJIro e HAS WJUTIOCTPaTUBHBIE
JlaHHBIE AJIS1 PEIKUX WIN
PE3UCTEHTHBIX (HOpM
HHEKIHH
[Iporiecc orbopa myOauKaIuii B COOTBETCTBUH
¢ npotokosom PRISMA 2020 npexncrasieH Ha
Pucynke 1.
PubMed Scopus Web of eLibrary
(n = 145) (n=98) Science {n=103)
— ) (h=82)
Tuhu-
Kaums
L
3annceii BeiiBNeHo B Bl
(n = 428)
Mocne yaanexus ay6nukaros | Ayénukatsl l
(n = 371, veknioueo: 57) ( (n=57) )
CKPMHMH[ no saronoBKkam WcknoueHo
W aHHoTauuam (n = 371) (n =275)
HECOOTBETCTBUE TEME
CKpu- l
HUHT
MonHoTeKkcToBLIe CTaTbM,
oLeHEHHble Ha cooTBeTcTBuMe (n = 96)
"pM'-lMHbI WUCKNOYeHUA:
MoNHOTEKCTOBbIE CTaThH, HH3KMid yposeHb
OLeHEHHsIe (n = 96) fokasatensHocTH (n=34)
WckniodeHo (n = 69) OreyTeTaue PK/PD (n=25)
OueH- Gnup./manas es16. (n=10!
Ka
. e .
Bwio- 003op
yeHue (“ = 27,
PucyHok 1. [luazpamMma udeHmuGhuKayuu, CKPUHUK2a U BKMOYEHUS NyBAuKayull coenacHo PRISMA 2020
OI_ICHKa pUCKa CMCIICHHUA IIPOBOAUIIACH C OCHOBHBIe XapaKTCPUCTHKU BKJIFOUCHHBIX

ucnons3zopanuem ROB 2 u AMSTAR-2. [1,13] HCCIeI0OBaHMM npeacTaBieHsl B Tadbauie 1B.
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Taboauma 1B - XapaktepucThka BKIIOYEHHBIX HCCIICIOBAaHWM 1O IWU3aliHy, BBIOOpKE, M3y4aeMOMY Ipemnapary |

OCHOBHBIM KIIMHUYCCKHM HCXOJaM

ABTOp T'on JAu3zaiin KuaroueBoii JlekapcTBeHHbIE OCHOBHBIE HCXOBI
PK/PD B3aHMo/IeiicTBISA
napaMerp
Korpi et al. 2025 PETPOCIICKTHBHOE 94 TepOuHaduH Knunndeckoe uziedeHune
78%
Aimoldinaet | 2025 MOTIEPEYHOE 313 YMepeHHbIe JlabopaTopHoe
al. nmonteepxkacuue 30,4%
Oxunokaunu | 2023 PKU >300 Ubpekcadynrepn Muxkonoruueckoe
HBI usnedeHue >65%
Lietal. 2025 Cepus cirygaeB 6 AwmpotepunnH B Knmangeckuii KOHTPOIb
Rezafungin 2023 PKUA >200 Pe3adyHrun
trial He xyxe xacrodyHruna
Azole 2022 PK/PD study 120 Bopukonaszon AUC/MIC >25 xoppenupyet
PK/PD C OTBETOM
analysis
Terbinafine 2024 [pocnekTrBHOE 180 TepoOunapun Poct MIC y T. indotineae
resistance
study
PesyabTaTsl IXMHOKAaHAMHBI  uHruOupyror  B-1,3-D-
1. CpaBHHUTe/IbHBIH IIOKaHCUHTa3y. KirodeBol mokasarenp -
(papmakoguHAMHUYECKH aHAJIN3 Cmax/MIC.
A30J1BI UHTHOUPYIOT 140-nemerunaszy IMosmenst (amdorepunud  B)  BbI3bIBaIOT
(CYP51) m o6nagaror (yHIHCTaTHUECKUM GyHrUIUIHBINA YQQEKT 3a CUeT CBS3bIBAHUSA C
neiicrBueM. Kimnnueckas 3¢ (eKTUBHOCTH 3ProcTepoIOM.
omnpenensercs AUC/MIC >25. CpaBHuTenbHas bapmakosornyeckas
Tepounadgun UHTUOUpyeT XapaKTEepUCTHKA MpeJCTaBlieHa B Ta0IuIIe 2.
CKBAJICHDIIOKCU A3y u OKa3bIBACT

¢GyHrunuaHbIM 3¢ (EeKT NpoTUB 1epMaTo(UTOB.

Tabauna 2 - CpaBHHTENnbHAs XapaKTepHCTHKAa MexaHuW3MoB aeictBus, PK/PD-napameTpoB M perucTpanoHHOTO
cTaTyca aHTUMUKOTHYECKHX MpenapaToB

Knace Muiensb Tun neiicTBus KioueBo | JlekapcTBeHHBI Perucrpauus
it PK\PD € BO3AeHCTBUA
napamMerp

A3071B1 CYP51 ®ynrucrar AUC/MIC Bricokne FDA/EMA

>25 (CYP3A4)
TepOunapun CkBaneH3noKcu OyHrunua Cmax/MIC YMEpEHHBIE FDA/EMA
asa
DXUHOKAHIUIbI B-1,3-D-rarokan OyHrUIUa Cmax/MIC HU3KHUE FDA /EMA
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HobpekcadyHrepn I'mokancuHTasza OyHrUImua AUC/MIC | MuHHUMabHBIE FDA (2021)
Pezadpynrun B-Tarokan OyHrUnuA T2 =1304 HU3KHE FDA (2023)
Omnopodum DHODH dyHTHCTAT PK/PD HU3KHE Phase Il
n3ydaercs
2. DapMaKOKHHETHKO- HAKOIUICHUIO B KEPATHHCOJCPKAIIUX TKAHSX,

dapmakogunamudeckuii (PK/PD) ananus
AHTUMUKOTHYECKAs Tepanusi KOXHBIX (Hopm
MHUKO30B JIOJDKHA YYUTBIBAaTh COOTHOILICHUE

(hapMaKOKMHETHUECKUX

[1apaMeTpoB u

MUHHMAQJIBHOW TIOJIABJISIONICH KOHIIEHTPAIUU

(MIC).

Hns

a30JI0B

KIIFOUCBBIM

IIOKa3aTcjIceM

s dexruBHocTH saBisgercs ungeke AUC/MIC
>25, YTO KOpPEIUpyeT C KIMHUYCCKHUM |
MUKOJIOTUYECKAM OTBETOM.
JUIs SXMHOKaHIMHOB BEAYIIUM IapaMeTpOM

ABJIICTCA

Cmax/MIC,

OTpaXkarolui

KOHIIEHTPAIIMOHHO-3aBUCUMBIN () yHTUITUTHBIN

¢ Pexr.

TepOunadun xapakTepusyeTcsi BBIPAKECHHON
U CHOCOOHOCTBIO K

J'II/IHO(bI/IJ'IbHOCTLIO

4TO o0ecrnieunBaeT JUTUTEILHOE
MOCTaHTU(YHTATBEHOE NeiicTBre u
3(PEKTUBHOCTD NMPHU OHUXOMHUKO3aX.
Nbpekcadynrepn [4,5,11, 14,
18]nemoHCcTpUpYET OJIaronpusITHOE
cootHomenne AUC/MIC npu mnepopaibHOM
MIPUMEHEHUU ¥ aKTUBHOCTH IPOTUB IITAMMOB C
mytanusimu rea ERG11.

Pezadynrun [4,6,17,24] obnamaeT
YITUHEHHBIM ~ [EPUOJIOM  TIOJYBBIBEICHHUS
(=130 4), yTO MO3BOJSICT IPUMEHSTH IIpenapaT
1 pa3 B HeJENIO ¥ TOIICPKUBATH CTAOMITLHYIO
skcro3unuio Beiae MIC.

OcHoBHBIE papMaKOKHHETHYECKUE TTApaMETPhI
Mpe/icTaBjIeHbI B Ta0uIe 3.

Tabauna 3 - dapMakOKMHETHYECKHE XapaKTEPUCTUKH aHTUMUKOTHYECKHX MPENaparoB ¢ Y4ETOM OHOJOCTYIHOCTH,
TKaHEBOT'0 HAKOIUICHHUS M IEPHO/IA MTOTYBBIBEACHHS

Ipenapar Buopocrynnocrs | Haxomnenue B IIponukHoOBeHHE T Ocob0ennocTH
KOKe B HOTOTh
Tepounadun ~70% Bricokoe Bricokoe 304 Kymynsanus B
KepaTHHe
®dykoHa307T >90% YmepeHnHoe Huskoe 304 Xopormmas
NEPEHOCHMOCTh
BopukoHnazon 96% Xoporee YmepeHnHoe 64 Tpedyer TDM
HobpekcadyHrep 35-50% Bricokoe N3yuaetcs 20 u Her
epeKpECTHON
PE3UCTEHTHOCTH
Pe3adynrun B\B Bsicoxoe H\Q 1304 1 pa3 B Hexemo
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3. HoBble aHTUMHKOTHKHA
HNopexkcadyurepn [4,5,14,18]
v' Kiacc TpuTepreHon 0B
v’ Tlepopanbnas Gopma

v/ AKTHBEH  TIPOTUB
Candida

v' Ono6pen FDA (2021)

a30JI-pC3UCTCHTHBIX

Pe3sapynrun [4,6,17,24]

v' DXUHOKAHJIMH HOBOTO TIOKOJICHHUS
v T'% =130 4acos

v' ExeHejielibHOE J103UPOBAHKE

v Ono6pen FDA (2023)
Ounopodum [7,14,17,20]

v’ Kiacc opoToMu10B

v UHrubupyer
JIUTUIPOOPOTATIEIUAPOTEHAZY

v OTCyTCTBHE NEPEKPECTHOM PE3UCTCHTHOCTH
v' Ha craguu Phase 111

4. ConocraBnenue MEXTYHapOIHBIX
pekomMeHanuil u mpotokosioB PK

JlaHHBII nogpa3aen NpeacTaBiIseT
pE3YJIbTAThl CONOCTaBICHHSI HICTOYHUKOB,
BKJIFOUEHHBIX B 0030D, U IEHCTBYIOIINX
IIOIXOJI0B K BEJCHMIO MMALIUEHTOB C MUKO3aMH;
MHTEpIIpeTalysl KIMHUYECKOT0 3HAYE€HUs ATUX
pa3nuunii IpUBEIEHA B pa3ieie

«O0cyxaeHUEY.

Mexnaynaponusle pekomennaimun  (ECMM,
IDSA) npenycmaTtpuBarot:

v’ 00s13aTeNbHYI0 MHUKOJIOTHYECKYIO
BEepUPUKALIUIO;

v’ OmpejieNieHne 4yBCTBUTEILHOCTH;

v/ TepaneBTUYECKHI JIEKapCTBEHHBIN
MOHHUTOPHHT a30JI0B;

v' PK/PD-opueHTHPOBaHHOE JIO3UPOBAHHUE.

B nelcTByrOIMX KIMHUYECKMX IPOTOKOJIAX
PecniyOnuku Kazaxctan mpuopuTeT ocraercs
3a HMIUPHUYECKON Tepanueld TepOuHahuHOM

0e3 o0si3aTenbHON MOJIEKYJISIPHOM
UICHTH(PUKAIIH.

Obcyxxaenne

[IpoBeneHHbId  aHaTUTHUECKUH 0030p cO

CTPYKTYPUPOBAHHBIM ITIOMCKOM JIMTEPATYPHI 11O
27 UICTOYHHMKAM IMOKa3bIBAET, YTO COBPEMEHHAS
CTpaTeruss TEpanuh MHUKO30B KOXKHU MOXKET

ObITh  yCcWJIEHA 3a CUeT  HHTEerpaluu
(bapMaKOKMHETUYECKHX  JIaHHBIX,  OLIEHKHU
YyBCTBUTEIBHOCTH BO30yuTeNEl u

MOJ'ICI(y.TISIpHOfI JIUarHocTUku. B oTiauune ot
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TPaIUIIMOHHBIX MIPOTOKOJIOB,
OPUEHTHUPOBAHHBIX  IPEUMYILECTBEHHO  Ha
SMIMPUYECKOE Ha3HAYEHUE UTPAKOHA30J1a WIN
TepOuHaduHa,  MpeACTaBICHHbIE  JaHHbBIE
MOJICP)KUBAIOT  HEOOXOAUMOCTH Oonee
TapreTHOro W  WHJWBUIYaJIU3UPOBAHHOTO
MOJIX0Aa, OCOOGHHO TP  XPOHUYECKHUX,
PELUANBUPYIOIINX u MOTEHLUATBHO
PE3UCTEHTHBIX (popMax 3a00JIeBaHUS.

Oco0oe BHUMaHHE 3aCiIyXHBAaeT H3y4yeHUE
WHTUOMTOPOB TJIOKAHCHHTA3bl, TaKUX Kak
nbpexcadynreprn. Pe3ynpTaThl KIMHHYECKUX
ucnbiTanuid ¢aszsl 111 1 dapmakonornyeckux
WCCIIEIOBAaHUM yKa3bIBAIOT Ha €ro MOTEHIHAal
npu MHQEKUUAX, BHI3BAHHBIX PE3UCTECHTHBIMU
ITaMMaMHU, OJTHAKO MPSIMOE MIEPEHECEHHUE ITUX
JAaHHBIX Ha BCE KOXKHBIE (OPMBI MHKO30B
TpeOyeT OCTOPOKHOCTH M JIOMOJHUTEIbHBIX
nccnenoBaHui. Takke KPUTUYECKH Ba)KHBIM
sBisieTcst coonmoaeHue napamerpos PK/PD (B
qacTHOCTH, cooTHomeHuss AUC/MIC >25)
[8,10,19,26], yTo B OTE€YECTBEHHON IMpPaKTHKE
MOoKa HE HAILIO0 I[IUPOKOTO OTPaKEHHUS.
Conocrapnenue C MEXITYHApOAHBIMU
pexomennauusmu ECMM u CDC 2024 rona
yKa3bIBaeT Ha 1eJ1ec000pa3HOCTh
JabHEeHIIero nepecMoTpa JIOKAJIbHBIX
IPOTOKOJIOB C YYETOM HOBBIX MOJIEKYII,
KOHTPOJIS PE3WCTEHTHOCTH W MOHHTOpPWHTA
mrammoB T. indotineae. [9,12,16,21]

Crnemyer mOMYepKHYTh, 4YTO pe3adyHTHH,
0JI0pO(hMM M YacTh JPYTUX HOBBIX NPENapaToB
B HACTOsIIee BpeMs HUMEIOT Haumbojee
y0eauTenbHyI0 JI0Ka3aTeIbHYI0 6azy
MPEUMYIIECTBEHHO B OTHOIICHWH CHCTEMHBIX
WM WHBA3UBHBIX TPUOKOBBIX HHGpeKkuuid. B
paMKax HacTosmeld paboTbl 3TH JaHHBIC
UCIOJIb30BaHbl HE KaK MPSMOE OCHOBAaHUE IS
PYTUHHOTO Ha3HAYEHUS TIPU AEPMATOPUTHSAIX, &
KaK KJIMHUKO-(hapMakoioruyeckast OCHOBa JJist
00CYXJIEeHUS] MEXaHU3MOB JCUCTBUS, IPOPHIIS
PE3UCTEHTHOCTH u MOTEHIIUATBHBIX
HampaBlieHUd OyayIuX WCCIEIOBAaHUN TPHU
PE3UCTEHTHBIX (hopMax MHUKO30B KOXKH.
JlanHoe wucciIe0BaHMe HMMeeT HeCKOJIbKO

OrpaHHYECHUH, KOTOpbIE cleayer
YYUTBIBATH npu HHTEpHpeTannu
pe3yabTaToB:

1. Tun wuccaemoBanus: PabGora sBisercs
CUCTEeMAaTUYECKUM 0030pOM JHTEpaATyphl, UYTO
HCKIII0OYaeT BO3MO>KHOCTB MOJTy4YEeHUS
MEPBUYHBIX  OMIMUPUYECKUX  JAHHBIX U
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OTpaHUYUBAET aHasn3 KauyeCTBOM
BKJIFOUEHHBIX TTyOIHKAITHIA.
2. Craryc HOBBIX mpenapaToB:  Psn

PacCMOTPEHHBIX AHTHMMHUKOTHKOB (HaIpHMep,
oJiopo(rM) HaXOUTCS Ha (PUHATBHBIX CTATUIX
KIMHUYECKUX HCIIBITAHUM, YTO OTpaHUYHBAET
JOJTOCPOYHBIN MPOrHO3 UX 0€30MacHOCTU U
3¢ GEKTUBHOCTH B HIIMPOKOH MOMYIISALINY.

3. Teorpaduueckuii oxBar: bBoabIIMHCTBO
UCCIIEIOBaHUM PK/PD-napamerpoB
npoBoguiock B CHIA u crpanax EC, uro
MOXET HEe B TOJHOM Mepe OTpaxarhb
AMUAEMHUOJIIOTHYECKYIO CUTYAIUIO U CTPYKTYPY
PE3UCTEHTHOCTH nepMaTo(uTOB B
[lenTpanbHO-A3HaTCKOM PETHOHE.

4. OrcyrcTBHE MeTaaHanu3a: BBuny BeICOKOI
rereporeHHocTd Meroauk oneHku MIC B
Pa3NUYHBIX MCCIIEAOBAHMSX, KOJMYECTBEHHBIN
CUHTE3 JJaHHBIX (METaaHalu3) HE POBOAMIICS,
YTO OTPAHUYHMBACT CTATUCTHYECKYIO MOIITHOCTh
BBIBOJIOB.

BrpiBOaBI

1. Ha ocHOBaHMuM cHHTE3a JaHHBIX 27
peneBaHTHBIX HCCIIeIOBaHUM MOKHO
MPEANONOXKHUTh, YTO KIIOYEBBIM (HaKTOPOM
MPEO0JICHUS aHTH(YHTAIBHOMN
PE3UCTEHTHOCTU  SIBJISIETCS  TEpexXoj  OT
SMIIUPUYECKON Tepanuu K
(hapMaKOKMHETHYECKU 000CHOBaHHOMY

JO3UPOBAHUIO C YYETOM WHIAWBHIYATbHBIX
PK/PD-napamerpos (AUC/MIC). [4,8,17,25]

2. HoBele anTMMuKOTHKH (HMOpekcadyHrep,
pe3adyHruH) B MIPOAHATIM3UPOBAHHBIX
UCCIICIOBAaHUSIX  JIEMOHCTPHUPYIOT — BBICOKHI
npopuiab 0O€30MacHOCTH U KIMHHYECKYIO
sddextuBHOCTs (Oomee 80%) mpu nedeHuun
MHKO30B, BbI3BaHHBIX [ITAMMaMH,

YCTOWYMBBIMH K  CTAHJAPTHBIM  J03aM
TepOuHaduHa.

3. IlonyueHHbIe JaHHBIE YKA3bIBAIOT, YTO VIS
MOBBILIEHUS 3P PEKTUBHOCTH JeueHus

XPOHMYECKHX U PEeUUIUBUPYIOIUX (POpM
MuK030B B Pecnybnmke Kazaxcran wmoxer
OBITh nenecoodpa3Ha MO3TarHas
MMIUIEMEHTALUST MOJIEKYJISIPHO-T€HETUYECKUX
MeronoB auarHoctuku (IILIP) mis TouHOM
UICHTH(UKAIIUN BUIa BO30YTUTEIIS.

4.  CpaBHUTEIBHBIA  aHAIU3  [O3BOJISIET
MPEANONOXKUTh YAaCTUYHOE HECOOTBETCTBUE
TEKYIINX pEernoHabHBIX IIPOTOKOJIOB
MeXyHapoAHbIM cTannaptam 2024 rona, 4ro
MOXKET CILY)KHTb OCHOBaHUEM TUTST
JNaJbHEWIIero  OOHOBJIEHUS  aJTOPUTMOB
TEpanuu C BKIIOYCHHEM IMPEnapaTroB HOBBIX
KJIACCOB.

3aK/JIouYeHne
1. Ha3znauenue AHTUMHUKOTUKOB
1eaecooopa3Ho 000CHOBBIBATH PK/PD-

napamerpami. [10,19,26]

2. JIns XpOHMYECKUX U PELUAMBUPYIOLINX
¢bopM MoOXeT OBbITh NOKAa3aHO pacIIUpeHUe
IIPUMEHEHUSI MOJIEKYJISIPHOW JTHarHOCTHKH.
[2,20]

3. HoBble = aHTMMUKOTHKH  TPEJICTABISAIOT
MIEPCIEKTUBHOE HAIIPABIICHUE U TEpanuu
UHQEKIUH, CBA3aHHBIX C PE3UCTEHTHBIMU
mrammamu. [17,20,25]

4. T'apMoHM3aIMsl KIMHUYECKUX IPOTOKOJIOB
PK ¢ MexnyHapoIHBIMM PEKOMEHAALUSIMU
MIPEICTaBIISIETCS 1eJ1ec000pa3HbIM
HaIpaBJIEHUEM JajbHeMIenl padoThl.
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THE STAGES OF DEVELOPMENT OF THE OUTPATIENT PHARMACEUTICAL SUPPLY
SYSTEM IN KAZAKHSTAN (LITERATURE REVIEW)
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Buribayeva Zh. K.2, Janbatyrova A.Ye.
'Kazakhstan’s Medical University «KSPHy, Almaty, Kazakhstan
2 Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan

Introduction. The outpatient pharmaceutical supply system in Kazakhstan is a key component of healthcare and has been
the focus of active reforms in recent decades. An analysis of its development stages allows for the assessment of achieved
results and the identification of directions for further improvement.

Objective. To present a brief overview of the evolution of the outpatient drug supply system in Kazakhstan and compare
its key institutional features with selected international cost recovery models for medicines.

Materials and Methods. This study was conceived as a narrative review with elements of historical, structural and
comparative analysis of politics. The review was based on scientific publications, national regulatory documents, official
reports, and materials on international health policy published between 1991 and 2025. Literature search was conducted
in the databases PubMed, Scopus, Web of Science, Google Scholar and e-Library using keywords related to outpatient
drug provision, reimbursement of drug costs, pharmaceutical policy, evaluation of medical technologies and the healthcare
system of Kazakhstan. Sources related to outpatient drug provision, cost recovery mechanisms, pharmaceutical policy
reforms, or international drug supply models were included. Since the purpose of the study was an analytical synthesis
rather than a systematic synthesis of data, the PRISMA methodology was not applied.

Results. Four key stages in the development of Kazakhstan’s outpatient pharmaceutical supply ODP system were
identified: decentralized (1991-2004), transitional (2005-2009), centralized (2010-2017), and insurance-digital (from
October 2017 to the present). The reforms introduced mechanisms of centralized procurement, formulary system,
electronic prescriptions, and integration with the compulsory health insurance system. A comparative analysis with
countries such as Germany, Poland, the USA, Russia, Belarus, Canada, the United Kingdom, and Australia showed that
Kazakhstan is moving toward a mixed model with a high degree of state participation and digitalization, but with a limited
HTA system and co-payment mechanisms.

In addition, an author's conceptual model was proposed that classifies Kazakhstan's outpatient drug supply system as a
hybrid transitional model combining government-guaranteed financing, centralized procurement, insurance integration,
and new evidence-based cost recovery mechanisms.

Discussion. The results demonstrate positive dynamics in the development of Kazakhstan’s ODP model toward
improving accessibility and transparency; however, challenges remain related to budget sustainability, regional disparities
in coverage, and the need for further implementation of evidence-based and economic tools in decision-making.
Conclusion. Kazakhstan has made substantial progress in modernizing its outpatient pharmaceutical provision system.
Ensuring its long-term sustainability requires further advancement in digital integration, broader implementation of health
technology assessment (HTA), continuous optimization of reimbursement lists, and strengthened financing mechanisms
within the framework of social health insurance.

Keywords: outpatient pharmaceutical provision, beneficiary (eligible) patients, free medicines, state guarantees, social
support, preferential (subsidized) provision, dispensary observation (follow-up care), drug cost reimbursement,
mandatory health insurance (MHI).
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KASAKCTAHIA AMBYJIATOPJIBIK JOPI-TOPMEKIIEH KAMTAMACBI3 ETY
XYUECIHIH JAMY KE3EH/IEPI (©1EBU HIOJIY)

Kanzxkiritosa K.JK.!, Epaanesa B.A.2,
Bepi6aesa &K.K. %, JI:xandarsiposa A.E.’
T«KIIC)KMy Kazaxcmanowix meouyuna yHusepcumemi, Anmamor, Kazaxcman
2«C. J. Acghenousapos amoinoazvl Kasax ynmmuix meouyuna ynusepcumemi KEAK, Anmamol, Kazaxcman
Kipicne. Kazakcranaarsl aMOynaTOpHsUTBIK J0Pi-AOPMEKIICH KaMTaMachl3 €Ty JKyheci JeHCAybIK CaKTay CajlachIHBIH
MaHBI3IBI Kypamac OeJiri OONBIN TaObUIaNbl JKOHE COHFBI OHXKBUINBIKTapAa OelceHIl pedopmaiapablH HBICAHBIHA
aitHangpl. OHBIH JaMy Ke3eHJEpiH Tajfay KON JKEeTKI3UIreH HOTIKenepdl Oaraimayra >KOHE OfaH opi JKeTUIIipy
OarbITTAapbIH alKBIHAAYFa MYMKIHJIIK Oeperi.
3eprreynin makcarsl. KazakcraHnarsl aMOYIaTOPUSUIBIK 1OPi-JOPMEKIICH KaMTaMachI3 €Ty JKYWEeCiHiH BONOIHUSICHIHA
KBICKAIIIA IIOJTY jKacay jKOHE OHBI JOPiTiK 3aTTapAbIH KYHBIH OTEYiH XaJbIKapablK MOAEIbIEPIMEH CATBICTHIPY aPKBLIbI
HET13T1 HHCTUTYIIMOHAJIBIK SPEKIICTIKTEPiH aHBIKTAY.
Marepuannap MeH aictep. by 3eprrey Tapuxu, KYpPbUIBIMBIK XKOHE CabICTHIPMATIBI CasiCH TaNJIay JIeMEeHTTepi Oap
OastHIayIBUIBIK Moy (narrative review) petiage xyprizimmi. [lony 1991-2025 xpuigap apaibiFblHIA XKapUsUIaHFaH
FBUIBIMH €HOEKTEpre, YITTHIK HOPMATHUBTIK-KYKBIKTHIK Ky)KaTTapra, PECMH €CENTEPre OHE XaabIKapalbIK JCHCAYIBIK
cakray casicaThlHa KaTBICThI MaTepHalapra Herizneni. Oaeouerrepai izney PubMed, Scopus, Web of Science, Google
Scholar xoHe e-Library nepexkopiapsinia xKypri3uii. [3ney 0apbicbiHIa aMOYIaTOPUSITBIK JOPi-T0PMEKIICH KaMTaMachi3
€Ty, JOPUIIK 3aTTapAblH KYHBIH oTey, (apMalleBTHUKAIBIK cascaT, MeIUIMHAIBIK TEXHOJIOTUsUIapAbl Oaranay >KoHE
KazakcraHHbIH JIeHCAyIbIK CaKTay JKyHeci CHSKThI KUIT CO3Jep KONJaHbULIBL. AMOYIaTOpUSUIBIK J9pi-AopMeKIeH
KaMTaMachI3 eTyre, KYHBIH 6Tey TETIKTepiHe, (papMalleBTUKAIIBIK CascaTTarbl pedopmaiapra HeMece J9Piik KaMTaMachi3
eTYIIIH XaJlbIKapaJIbIK MOJENbAEPiHe KAaThICThI JIEPEKKO3ep SHTi31Il. 3epTTeyniH MaKcaThl )KYHeli IepeKTepal Tanaay
eMec, aHAIMTHUKAIIBIK XKHUHaKTay OonraHapikTad, PRISMA onicreMeci KOJNIaHBUIFaH KOK.
Hotmkenepi. Kazakcrannarsl amMOy1aTopusUIBIK A9pi-IopMeKnieH Kamtamachid ety (AJIK) sxyieciHiH AaMybIHBIH TOPT
HETI3T1 Ke3€HI aHbIKTAJIbI: OpTalbIKTaHAbIpbuIMaraH (1991-2004 k. ), etneni (2005-2009 x0k. ), OpTaabIKTaHABIPbLUTFAH
(2010-2017 >0k.) xoHe cakTaHAbIpy-IMQPIbIK ke3eH (2017 >kpUIFbl Ka3aHHaH Oacram Kasipri yakbITKa JIeHiH).
XKyprizinren pedopManap OpTalbIKTaHABIPBUIFAH CaThIN aiy, (OPMYISIPIBIK JKYHe, SNEKTPOHIBIK PELENnTTep JKOHEe
MIHJICTTI QJIEYMETTIK MEIHMIMHAIBIK CaKTaHIBIPY JKYHECiMEH HWHTerpaius CHUSKTbl TeTikTepal eHrizai. [epmanws,
[onema, AKII, Peceit, benapych, Kanama, ¥YnplOputanus »xoHe ABCTpaiusi CHUSIKTBI EJIJIEPMEH IKYPri3ijireH
canplcThipMalibl Tanaay KazakcTaHHBIH MEMJICKETTIK KaThICybl MEH IM(PIaHABIPY JACHIeiHl KOFaphl apajiac MOJIelbre
KOIIII KaTKaHbIH KopcerTi, anaiiaa HTA sxyiieci MEH KOCBIMIIIA TOJEM TETIKTEP] oJ1i J€ IIEKTeyIl AeHIeHIe.
CoHBIMEH Karap, aBTOPJIBIK TY)KbIPBIMIaMaJIbIK MOJICJTb YCHIHBUIIBI, OFaH caiikec Ka3akcTaHHBIH aMOyIaTOpHsIIBIK Jopi-
JIOPMEKIIEH KaMTaMachl3 €Ty JKyHeci MEMIIEKETTIK KEIImi Kap KbLIaHABIPYIbI, OpTaIbIKTaHIBIPBUIFAH CAThIN aIyIbl,
CaKTaHJBIPYMEH HHTETPAIMsHBI JKOHE JOJeNIi MeUIHAFa HEeTi3lIeNiTeH )KaHa KYHBIH OTey TETIKTepiH OipiKTipeTiH
THOPUJITI OTIIENT MOJIENb PETIH/IE CUTIATTATAIbI.
Tankpuiay. Hotmkenep Kaszakcranmarsl AJIK skyleciHiH KOIDKETIMAUTIK TEH allbIKTBIKTHI apTThIPY OarbIThIHIA OH
cepIiHre ue eKeHIH KOPCeTTi, ajlaiia OI0HKET TYPaKThUIBIFBI, OHIPITIK TEHCI3IIK JKOHE MIeHTiM KaObliayna JoJeii :KoHe
HKOHOMHKAJIBIK KYPaJAap/Ibl OJIaH dpi €HI13y KaKEeTTIJITi CHSKTHI MACEIENep CaKTaJIbII OTHIP.
KopbiThinabl. KazakcTan aMOynaTopusuIbIK JI9pi-I0pMEKIIeH KaMTaMachl3 €Ty KYHeCiH KaHFBIPTYa eeylli Iporpeccke
xeTTi. OHBIH Y33aK Mep3iMJi TYPaKThUIBIFBIH KAMTaMachl3 €Ty VIIIH HUQPIBIK MHTErPalMsSHbl OaH Opi JAMBITY,
MEIUIMHANBIK TexHOomorumsuapasl Oaranmay (HTA) xyiieciH KeHiHEH e€HTI3y, AOPUIEpAiH ©TeNiM Ti3iMIepiH YHeMI
OHTAMIAHBIPY KOHE dJICYMETTIK MEIUIIMHATIBIK CAKTAH/IBIPY AsICBIH/A KAP KbLUIAHABIPY MEXaHU3MJIEPIH KYIIEUTY KaXKeT.
Tyuinoi ceszoep: ambynamopnvl O0pi-OIpMEKNEH KaAMmamacwls emy, odwceHindiei bap nayuenmmep, me2in 0dpi-
Oapmexmep, MeMileKemmix Keniioikmep, aneyMemmix Konody, HCeHiloiKneH Kammamacsl3 emy, OUCNAHcepiK 6aKuliay,
02pi-0apMeK KYHbIH omey, MiHOemmi afieymemmix MeouyuHanwlx cakmanovipy (MoMC).

OTAIIbI PA3BBUTUA CUCTEMbI AMBVYJIATOPHO-JIEKAPCTBEHHOI'O
OBECIIEYEHU B KASAXCTAHE
(JIMTEPATYPHBIN OB30P)

Kamxururosa K.JK.!, Epannesa B.A.%,
Bypu6aesa ’K.K.2, I:xan6atbipoBa A.E.?

' Kaszaxcmanckuti Meouyunckuii Yuusepcumem «BIIO3», Anmamul, Kasaxcman
2HAO «Kaszaxcxuti Hayuonanououi meouyurnckuti ynueepcumem um. C,J. Acpenousposar, Aimamut, Kazaxcman

BBeuel-me. Cucrema aM6yJ'IaTOpHO-.]'ICKapCTBeHHOFO obecneuenuss B KaszaxcraHe SIBISIETCS KIIFOYEBHIM KOMIIOHEHTOM

3APABOOXPAHCHUA U 00BEKTOM AKTHBHBIX pe(f[)opM B IOCJIICAHUEC OCCATHUIICTHUA. Amnann3 3TamnoB ee Ppa3sBUTHA TO3BOIACT
OLCHUTDH JOCTUTHYTBIC PE3YIIBTAThl U ONPEACIINTD HATPABICHUA IJIsA I[aHbHeﬁmCFO COBCPHICHCTBOBAHU.
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Hens ucciaenoBanus. [IpencraButh KpaTkuii 0030p SBOITIOIMU CHCTEMBI aMOYIaTOPHOTO JEKAPCTBEHHOT'O 00eCIIey CHISI
B KazaxcraHe W CcpaBHUTH e¢ KIIOYCBBIC HWHCTHTYIMOHAJIHHBIC OCOOCHHOCTH C BBIOPAHHBIMH MEXTYHAPOIHBIMHU
MOJIEISIMU BO3MEILEHHS 3aTpaT Ha JIEKapCTBa.

Martepuaiasl u MeTOABI. J[aHHOE HcCIe0BaHIEe OBIIO 33 IyMaHO KaK HAPPATHBHEIA 0030p C AIIEMEHTaMH HCTOPHYECKOTO,
CTPYKTYPHOTO U CPaBHHUTEIBEHOTO aHam3a MOMUTHKU. O030p OBLT OCHOBaH Ha HAYYHBIX ITYONHUKAIIUSAX, HAITHOHATEHBIX
HOPMATUBHBIX JOKYMEHTaX, O(MUIMAThHBIX OTYEeTaX W MaTepraiax II0 MEXIYHAPOIHOW TIONHTUKE B OONacTH
3IIPaBOOXPAHEHHUsI, OMyOIMKOBAaHHBIX B mepron ¢ 1991 mo 2025 ron. Ilowck nutepaTypsl poOBOIMWICS B 0a3ax JaHHBIX
PubMed, Scopus, Web of Science, Google Scholar u snekTpoHHON OHOMHUOTEKE ¢ MCIOIB30BAHUEM KITFOYECBEIX CIIOB,
CBSI3aHHBIX C aMOYIIaTOPHBIM JICKAPCTBEHHBIM OOCCIICYCHUEM, BO3MEIIICHUEM 3aTpaT Ha JICKapCcTBa, (papMaIieBTUIeCKOM
MOJIUTUKOM, OIEHKOW MEIUIMHCKUX TEXHOJOTMA W CHUCTEeMOW 3apaBooxpaHeHusi Kazaxcrana. Bbuld BKITIOUEHBI
WCTOYHUKH, OTHOCSINUECS K aMOYIaTOPHOMY JICKAPCTBCHHOMY OOCCIICUCHHIO, MEXaHH3MaM BO3MECIICHHS 3aTpar,
pedopmaM (papMareBTHIECKON MOMUTUKU WM MEXITYHAPOIHBIM MOJCIISAM JICKAPCTBEHHOro obOecniedeHus. [10CKoIbKy
LENbI0 MCCICTOBaHMS OBLT aHATUTHYSCKHH, a HE CHCTEMAaTHYeCKHUH aHaln3 JaHHBIX, Metomoinorus PRISMA ne
MIPUMEHSLIIACK.

Pesyabrarbl. Beinenensl yeTbipe KIOueBBIX dTama pa3BuTus cucrembl AJIO B Kazaxcrane: nelieHTpan30BaHHBIN
(1991-2004 rt), mepexonusiii (2005-2009 rr.), nenrpanuzoBannbiii (2010-2017 rr.) u ctpaxoBo-1M(ppoBoii (¢ OKTAOPS
2017 r. mo Hacrosiee BpeMsi). B xoze pedopm ObUTH BHEPEHBI MEXaHU3MBbI IIEHTPAIN30BaHHBIX 3aKYyIOK, (GopMyIIpHOii
CHCTEMBI, IM(POBBIX PEIENTOB, a TAKKE HMHTETPAlUsA C CHUCTEMOW O0O0SM3aTEeIBHOr0 MEIUIIMHCKOTO CTPAXOBaHHS.
CpaBHUTENBHBIN aHamW3 C TakuMu crpaHamu, kak lepmanus, Ilompma, CIIA, Poccus, benapych, Kanana,
BenukoOpuranus u ABCTpaiusl, moka3ai, 4yTo Ka3zaxcTaH JABMKETCS B HAIMPABICHUU CMCIIAHHON MOJIEIH C BBICOKOU
CTETIEHBIO FOCYIaPCTBEHHOI'0 YUaCTHs U I pOBH3aIMH, HO ¢ orpaHuueHHOMN cuctemMoii HTA u coomatsl.

Kpome Toro, Obu1a npeyioxkeHa aBTopckast KOHIIETITyaIbHAsT MOJIEITb, KOTOPast KJIacCU(MHUIIMPYET CHCTEMY aMOyIaTOPHOTo
JIEKapCTBEHHOro obecmedeHuss KasaxcraHa kak THOPHIHYIO MEPEXOJHYIO MOJENb, COYCTAIOIIYI0 TapaHTHPOBAHHOE
rocynapcTBoM (hMHAHCHPOBaHHE, I[IEHTPATU3OBAHHBIE 3aKyNKH, WHTETPALMI0O CTPaXOBaHUS W HOBBIE HaydHO
000CHOBaHHBIC MEXaHU3MbI BO3MEIIICHHS 3aTPaT.

Oo6cy:knenme. Pe3yabrarbl TEMOHCTPUPYIOT MOMOKUTENBHYIO IMHAMHKY pPa3BUTHS Kaszaxcrancko momenu AJIO B
HAIMpaBJICHUN TOBBIMICHHUS IOCTYIMHOCTH M MPO3PAYHOCTH, OJHAKO COXPAHSIOTCS BBI3OBBI, CBS3aHHBIC C OFOHKETHOM
YCTONYMBOCTBIO, PETMOHAILHBIMY PA3JIMYUSIMH B OXBAaTE€ U HEOOXOIMMOCTBIO IaIbHEHIIIEro BHEAPEHUS I0Ka3aTeIbHbBIX
Y SKOHOMHYECKUX MHCTPYMEHTOB IIPU MPUHATHU PELICHUH.

3akuiouenue. KazaxcraH J0OWICS 3HAYMTENBHOTO Iporpecca B MOJEPHH3ALMH  CHCTEMbI  aMOyIaTOpHOTO
JIEKapCTBEHHOr0 obecrieueHus. J{as obecreueHns ee JoIroCpOYHON YCTOMYMBOCTH HEOOXOMUMO JajbHEHIIIEE pa3BUTHE
uudpoBoii UHTErpanny, Oolee MIMPOKOE BHEAPEHUE CHCTEMBI OLEHKH MeauuuHckux Texuomoruii (HTA), mocrosHHast
OINITHUMU3AIHS [IEPEYHEil BO3MEIAEMbIX JICKAPCTB M YKPEIUICHUE MEXaHU3MOB (PMHAHCUPOBAHHS B pAMKaX COLUAIBHOTO
MEIUIITHCKOI'O CTPaXOBaHHUS.

Knrwuesvie cnosa: ambyramoproe jnekapcmeennoe obecneueHue, b2Omuble Nayuenmol, OecniamHuvle 1eKapCcmed,
20CY0apCmeentble 2apaHmul, — COYUAIbHAsL NOOOEPICKA, JIb2OMHOe obecneyenue, OUCnancepHoe HabnooeHue,
KOMAEHCayust CmoumMocmu iekapcma, cmpaxogast meouyuna / OMC

Introduction

The development of the healthcare system is one
of the fundamental priorities of a modern state, aimed
at improving population health and ensuring access
to high-quality medical and pharmaceutical services
[1,2]. The outpatient drug provision system (ODP)
plays a key role in guaranteeing access to essential
medicines outside hospital settings. It encompasses a
wide range of activities aimed at supplying medicines
to patients receiving ambulatory care, including
subsidised and free provision for specific categories
of citizens. The effectiveness of this system directly
influences population health outcomes, public trust in
healthcare institutions, and overall social stability.

Since gaining independence, the Republic of
Kazakhstan has undergone substantial reforms in its
healthcare sector, including the outpatient drug
provision system. In the context of public
administration transformation and the transition to a
market economy, significant efforts were made to
reform pharmaceutical supply mechanisms to
improve accessibility, affordability, and quality of
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pharmacotherapy. Over the past three decades,
Kazakhstan has moved from a fragmented and
decentralised model toward a more structured and
centralised system focused on patient needs, equity,
transparency, and efficiency.

The relevance of this study is determined by the
need to analyse the stages of development of the
outpatient drug provision system in Kazakhstan in
order to identify successful practices, existing
challenges, and potential areas for further
improvement. Effective treatment of chronic diseases
requiring long-term pharmacotherapy significantly
reduces morbidity, mortality, and the risk of
complications. However, insufficient access to
recommended medicines remains a concern.
Studying international  experience in  the
implementation of drug reimbursement and supply
programmes, alongside analysis of the Kazakhstani
model, allows for identification of both strengths and
limitations of the current system [4-6].

This analysis provides a comprehensive
overview of the evolution of state drug supply policy
and highlights directions for further development of
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the system in the context of contemporary healthcare
challenges.
Research Objective

The objective of this study is to conduct a
comprehensive analysis of the evolution of the
outpatient drug provision system in the Republic of
Kazakhstan and to perform a critical review of
international experience in implementing drug
supply programmes in order to identify their key
advantages and limitations.

Materials and Methods

This study was conducted in the form of a review
with elements of historical, structural and
comparative policy analysis. The aim of the study
was to summarize the available scientific, regulatory
and policy data on the development of outpatient
drug provision in Kazakhstan and compare them with
selected international models.

Search strategy

A structured literature search was conducted in
the following databases: PubMed, Scopus, Web of
Science, Google Scholar and the electronic library. In
addition, official regulatory documents and reports of
the Ministry of Health of the Republic of Kazakhstan,
WHO, OECD and national health agencies of
individual countries were analyzed.

The search covered the period from January
1991 to December 2025, reflecting the period from
Kazakhstan's independence to the last stage of
pharmaceutical policy reform.

The following keywords and combinations were
used:  “outpatient drug provision”,  “drug
reimbursement”, “pharmaceutical reimbursement”,
“pharmaceutical policy”, “access to medicines”,
“essential medicines”, “evaluation of medical
technologies”, “HTA”, "compulsory social health
insurance”, “Healthcare system Kazakhstan”,
“Pharmaceutical policy of Kazakhstan", “Drug
provision in Kazakhstan", “reimbursement of the cost
of medicines in Kazakhstan”.

If necessary, logical operators were used.
Examples of search combinations: “Kazakhstan”
And “outpatient drug provision", “Kazakhstan” And
“pharmaceutical policy”, “reimbursement of the cost
of medicines” And “evaluation of healthcare
technologies”, “outpatient drug provision” And
“compulsory social health insurance", “access to
medicines” And “Kazakhstan”, “reimbursement of
expenses for medicines” And “OECD countries”
Inclusion criteria

Sources were included if they met one or more
of the following criteria: published between 1991 and
2025, issues of outpatient drug provision,
reimbursement of drug costs or access to medicines
were considered, pharmaceutical policy reforms in
Kazakhstan were analyzed, legal, institutional or
financial mechanisms for drug provision were
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described, international cost recovery models were
presented. medicines or medical technology
assessments, official regulatory information was
included., Statistical or political information from
recognized governmental or international
organizations has been published in peer-reviewed
journals, official government sources, and WHO
reports./OECD or recognized analytical publications.
Exclusion criteria

There are several limitations to this study. First,
it was designed as a descriptive rather than a
systematic review; therefore, the PRISMA
methodology, formal selection scheme, and risk of
bias assessment were not applied. Secondly, the
analysis was carried out on the basis of publicly
available scientific publications, official reports and
regulatory documents, which may differ in
completeness and methodological quality. Third, the
availability of long-term quantitative indicators of
outpatient drug provision in Kazakhstan remains
limited, which limits the possibility of conducting a
complete statistical analysis of trends. Nevertheless,
the use of numerous data sources and a comparative
analysis of the policy allowed us to compile a
comprehensive analytical overview of the
development of the system.

Sources were excluded if they were: not related
to outpatient drug provision or pharmaceutical
policy, focused exclusively on hospital drug
provision, did not contain verifiable bibliographic or
institutional information, were duplicated, contained
non-analytical comments  without supporting
evidence, were advertising, commercial or
promotional materials, were not available in English,
Russian or Kazakh languages.

The selection process

At the initial stage, 126 sources were identified
using a database and manual search. After removing
the duplicates, 94 sources remained for verification.
The titles and annotations were checked for
relevance, after which 63 sources were selected for a
full-text evaluation. After a full-text analysis, 49
sources were included in the final summary.

The final evidence base included: 32 peer-
reviewed scientific publications, 9 regulatory and
legal documents of Kazakhstan, 5 official reports or
policy documents, 3 international sources on health
policy issues from WHO, OECD or national health
agencies
Data extraction and analysis

For each included source, the following
information was obtained: the country or healthcare
system was analyzed; the type of drug provision or
cost recovery model; the financing mechanism; the
role of the state and the insurance system; the
availability of cost recovery lists; the use of HTA or
pharmacoeconomics  assessment;  digitalization

ISSN 3006-0818 / ISSN 2310-6115 (online)



DOAPMAKOOHKOHOMNWEA

mechanisms; obstacles and policy constraints were
reported.

The analysis was carried out using four
complementary approaches:

1. The historical and structural analysis was used

to identify the main stages of the development of

Kazakhstan's outpatient drug supply system

from 1991 to 2025.

2. A documentary analysis of regulations,

government programs, and official reports was

conducted to assess institutional and legal
changes.

3. Comparative policy analysis was used to

compare Kazakhstan with individual countries,

representing different models of health care
financing, including Germany, Poland, Belarus,

Russia, the United States, Canada, UK and

Australia.

4. Descriptive narrative analysis was used to

summarize the results, identify the strengths and

weaknesses of the Kazakh model, and formulate
policy implications.

Since the study was designed as a narrative
rather than a systematic review, formal PRISMA
procedures, risk assessment of bias, and meta-
analysis were not performed.

Quantitative restrictions

The main disadvantage of the quantitative
component is the limited availability of consistent
long-term statistical data on outpatient drug provision
in Kazakhstan. Publicly available data is often
provided by year, program, or funding source, which
limits direct time series analysis. In addition,
international comparisons should be interpreted with
caution, as the OECD retail expenditure figures for
pharmaceuticals do not fully correspond to the data
on outpatient drug financing in Kazakhstan.

Results

The outpatient drug provision system in
Kazakhstan developed progressively, reflecting
changes in public policy, economic conditions, and
healthcare priorities. Based on analysis of regulatory
acts, official statistics, and academic sources, four
main stages of development can be identified.

Stage | (1991-2004) - Formation
Decentralisation

In the early years of independence, Kazakhstan
experienced limited financial resources and lacked a
centralised model of pharmaceutical provision.
Responsibility for organising outpatient drug supply
was delegated to regional health authorities, resulting
in fragmentation, unequal access, and a restricted list
of available medicines [3]. Funding was primarily
sourced from local budgets, which contributed to
significant interregional disparities in medicine
availability.

and
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Stage Il (2005-2009) — Standardisation and
Introduction of a Unified List

In 2005, the first Unified List of Medicines
Dispensed Free of Charge or with Partial Payment for
Certain Categories of Citizens was approved [4].
Subsequently, Order No. 376 of the Ministry of
Health (dated 21 June 2007) formalised the list of
diseases and population categories eligible for free
and preferential outpatient drug provision [5].

In 2009, Order No. 446 (dated 4 September)
approved the List of Medicines and Medical Devices
for Preferential and Free Outpatient Provision within
the framework of the Guaranteed Volume of Free
Medical Care [6,7]. These regulatory measures
significantly improved standardisation, transparency,
and medical justification of outpatient drug
provision.

During this stage, development of clinical
protocols and the national formulary system began.
However, procurement mechanisms remained
insufficiently efficient, limiting optimal resource
allocation.

Stage Il (2010-2017) — Centralisation of
Procurement and Institutional Strengthening

In 2009, SK-Pharmacy was established as the
single national distributor responsible for centralised
procurement of medicines purchased with public
funds [8]. This reform improved procurement
transparency, reduced price variability, and
strengthened supply chain management.

The list of diseases covered by state-funded
medicines was expanded. On 1 July 2017, elements
of Compulsory Social Health Insurance (CSHI) were
introduced [10], enhancing financial sustainability
and diversifying funding sources for outpatient drug
provision.

Stage IV (2017-Present) — Digitalisation and
Integration with CSHI

From 2017 onward, digital technologies have
been actively implemented, including electronic
prescriptions and automated monitoring systems
such as DamuMed [11]. These innovations increased
transparency, traceability, and efficiency of medicine
distribution.

The list of medicines provided free of charge has
been regularly expanded. By 2021, it included more
than 600 items, covering a wide range of chronic non-
communicable diseases [12].

Since 2020, outpatient drug provision has been
financed through both the state budget and the Social
Health Insurance Fund under the CSHI system [13],
increasing population coverage and strengthening
financial sustainability.

According to official data from the Ministry of
Health of the Republic of Kazakhstan, in 2024: 1,588
pharmaceutical products were procured; 251 billion
tenge was allocated for outpatient drug provision; 3.5
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million patients across 120 disease categories
received medicines; 1,213 hospitals were supplied
with medicines worth 241 billion tenge [14].

Table 1 - Stages of Development of the Outpatient Pharmaceutical Supply System in the Republic of Kazakhstan

(1991-2024)

Stage Period Key Institutional Changes Main Results and System Effects
Decentralized procurement model at the regional Uneven regional access to medicines; system
Stage | 1991-2004 level; absence of a unified essential medicines list; fragmentation; limited transparency in procurement
lack of standardized financing mechanisms procedures
Introduction of a Unified List of Reimbursed Standardization of pharmaceutical practices;
Stage Il 2005-2009 Medncnpes; initial develop_mer_n ofa formu_lary groundwork for centralized procurement; improved
system; regulatory formalization of outpatient drug svstem governance
provision mechanisms 4 g
ESt.ab“slh dmen_tbof SK-Pharmacy LLP asl_a sndngle Increased procurement transparency; improved supply
Stage 111 2010-2017 national distributor; transition to centralized sustainability; reduction of corruption risks; budget
procurement; expansion of covered nosologies and savings throu7 h volume consolidation ’
state programs 9 g
Digitalization of pharmaceutical services o S
October 2017 — (DamuMed, e-prescriptions); integration with the Enh_anc_e_d monitoring anc_j _traceablllty, |mpr_oved
Stage IV . .| availability of medicines; increased population
present Mandatory Social Health Insurance (MSHI) system; . : S
X . . coverage; greater targeting efficiency
expansion of reimbursement lists

Note: Ministry of Health of the Republic of Kazakhstan (annual reports, 1991-2024).

Table 2 - SWOT Analysis of the Outpatient Drug Provision System in Kazakhstan

Strength

Weaknesses

Centralised procurement through a single national distributor (SK-
Pharmacy)

Limited full-scale implementation of pharmacoeconomic (HTA)
evaluation

Integration with Compulsory Social Health Insurance (CSHI)

Absence of a national co-payment ceiling (Safety Net mechanism)

Defined reimbursement lists for chronic and socially significant diseases

Regional disparities in medicine availability

Digitalisation (e-prescriptions, DamuMed, e-health systems)

Periodic supply interruptions in certain regions

State guarantees for vulnerable population groups

Dependence on imported pharmaceuticals

Expanding coverage of beneficiaries

Limited patient financial participation mechanisms

Opportunities

Threats

Expansion of HTA capacity aligned with OECD standards

Rising global drug prices and currency volatility

Introduction of national annual co-payment caps

Macroeconomic instability affecting health budgets

Development of domestic pharmaceutical production

Ageing population and growing burden of chronic diseases

Implementation of value-based procurement models

Geopolitical risks affecting supply chains

Strengthening digital analytics for demand forecasting

Increasing demand for high-cost innovative medicines

Public—private partnerships in pharmaceutical services

Potential governance inefficiencies in centralised procurement

Comparative Analysis of the Outpatient Drug
Provision System: Kazakhstan and
International Experience

The outpatient drug provision system in
Kazakhstan has evolved through four major stages —
from a decentralised model to a centralised,
digitalised, and insurance-based system. This
trajectory reflects global trends in pharmaceutical
policy reform, although Kazakhstan’s model retains
specific national features shaped by its economic and
institutional context.

To assess the current level of development of the
outpatient drug provision system in Kazakhstan, a
comparative analysis was conducted with selected
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countries representing different healthcare financing
models and  pharmaceutical  reimbursement
mechanisms. Such comparison makes it possible to
identify both progressive achievements and existing
structural challenges.
Germany

Germany represents a classic social health
insurance model. Universal coverage is ensured
through compulsory health insurance funds, which
finance outpatient medicines. Prescription drugs are
generally subject to co-payment, although
exemptions apply to socially vulnerable groups. The
reimbursement list and pricing policies are regulated
through a well-established health technology
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assessment (HTA) system conducted at the national
level [15,16].

Unlike Kazakhstan, where out-of-pocket
payments for subsidised medicines were relatively
limited prior to 2020, Germany widely applies co-
payment mechanisms to promote rational drug
consumption and cost containment. Although
Kazakhstan is gradually expanding insurance-based
financing through the Compulsory Social Health
Insurance (CSHI) system, the role of patient co-
payment and shared financial responsibility remains
comparatively limited.

Poland

Poland operates a mixed financing model
combining insurance funds and state budget
allocations. A clearly defined list of reimbursable
medicines is maintained, and procurement is
organised through competitive tenders and
centralised distribution mechanisms. Poland has
developed a robust HTA framework, enabling
evidence-based decision-making in the inclusion of
medicines in reimbursement lists [17-20].

Compared to Kazakhstan, Poland
institutionalised pharmacoeconomic  assessment
earlier, resulting in a more systematic approach to
reimbursement decisions. Kazakhstan has introduced
HTA mechanisms in recent years; however, their
application remains more limited in scope and
methodological depth.

Republic of Belarus

Belarus maintains a predominantly budget-
funded and centralised pharmaceutical provision
model. Medicines are dispensed mainly through
state-owned pharmacies, and the list of reimbursable
medicines is approved by the Ministry of Health.
Prices and procurement volumes are strictly
regulated by the state [21,22].

Kazakhstan initially followed a similar model
but has since transitioned toward a more hybrid
system that incorporates market-based elements,
centralised procurement through a single national
distributor (SK-Pharmacy), and digital logistics
management. Compared to Belarus, Kazakhstan
demonstrates a higher level of digitalisation and
transparency in procurement and distribution
processes.

United States

The United States represents a predominantly
private-sector-driven healthcare system. Outpatient
drug coverage is primarily provided through private
insurance plans, while public programmes such as
Medicare and Medicaid cover specific population
groups [23,24]. There is no unified national list of
reimbursed medicines, and drug prices in the United
States are among the highest globally [25,26].

In contrast, Kazakhstan maintains state-
guaranteed provision of medicines for a defined list
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of chronic and socially significant diseases, ensuring
more equitable access for vulnerable populations
despite substantially lower overall healthcare
expenditure. While the U.S. model offers high levels
of pharmaceutical innovation, it is characterised by
significant inequalities in access.

Russian Federation

The Russian Federation operates a state
guarantee model with centralised procurement for
specific population groups, including the 7
nosologies” programme, alongside a system of
subsidised outpatient drug provision [27,28]. Digital
prescriptions and patient registries are increasingly
implemented.

Kazakhstan applies a comparable approach but
has advanced further in system-wide digitalisation,
including electronic prescriptions, integrated e-health
systems, and the nationwide DamuMed platform.
Furthermore, Kazakhstan has institutionalised the
role of a single national distributor, enhancing
procurement coordination and price negotiation
capacity.

Canada and the United Kingdom
Both Canada and the United Kingdom provide

universal access to core healthcare services.
However, outpatient drug coverage differs
significantly between them. In Canada, most

outpatient medicines are not universally covered at
the federal level, and reimbursement varies by
province, with coverage focused on vulnerable
groups [29-33].

In contrast, the United Kingdom operates a
centrally regulated system through the National
Health Service (NHS), under which most
prescription medicines are covered, subject to
standardised co-payments with exemptions for
certain categories of patients [34-36].

The Kazakhstani model is structurally closer to
the British system in terms of defined reimbursement
lists and preferential coverage of chronic conditions.
However, the overall funding levels and the
proportion of universally covered medicines remain
lower.

Australia

Australia has established a highly structured and
centralised outpatient drug provision system through
the Pharmaceutical Benefits Scheme (PBS). Under
this programme, the government subsidises the
majority of prescription medicines, while patients
pay fixed co-payments that are significantly reduced
for concession card holders [37].

A distinctive feature of the Australian system is
the Safety Net mechanism, which reduces or
eliminates co-payments once a patient’s annual out-
of-pocket expenditure on PBS-listed medicines
exceeds a specified threshold [38]. This mechanism
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protects patients with chronic conditions from
excessive financial burden.

Kazakhstan does not yet have a unified national
co-payment cap or an annual expenditure ceiling
comparable to Australia’s Safety Net system.
Moreover, according to official reports of the
Ministry of Health of the Republic of Kazakhstan,
certain regions-particularly rural areas-experience
periodic supply interruptions and incomplete
coverage of subsidised medicines, affecting
treatment continuity.

In Australia, the Pharmaceutical Benefits
Scheme is complemented by the Eighth Community
Pharmacy Agreement (8CPA), effective since April
2024, which ensures stable funding of pharmacy

services, cost regulation, and incentives for
pharmacies to participate in medication safety and
pharmaceutical care programmes [39]. Such

contractual regulation of pharmacy services remains
less institutionalised in Kazakhstan.
Overall Comparative Assessment

The comparative analysis demonstrates that
Kazakhstan’s outpatient drug provision system
reflects global trends toward centralisation,
digitalisation, and insurance-based financing. At the
same time, compared to advanced OECD countries,
Kazakhstan still faces challenges related to:

- Limited of  full-scale

- Regional disparities in medicine availability

- Limited patient financial participation
mechanisms

Nevertheless, the establishment of a single
national distributor, integration with compulsory
social health insurance, and active digitalisation
represent significant institutional achievements that
distinguish Kazakhstan from several post-Soviet
healthcare systems.

implementation

pharmacoeconomic evaluation

- Absence of a national co-payment ceiling or
safety-net mechanism
Table 3 - Summary of Comparative Analysis of Outpatient Pharmaceutical Provision Models (based on OECD Health
System Reviews, WHO reports, national health legislation, and official governmental publications)

Countr Model Tvoe Patient Cost- National Centralized Level of HTA Imple-
y yp Sharing Reimbursement List Procurement Digitalization mentation
. Yes (single national
Kazakhstan Mixed (budget + Limited Yes distributor — SK- High Partial
MSHI)
Pharmacy)
Germany §tatutory health Yes Yes No (through sickness Moderate Yes
insurance funds)
Poland Social health insurance | Yes Yes Partial Moderate Yes
Belarus State budget model No Yes Yes Low No
United Erlvate / mixed Yes No (mult_lple No High Partial
States insurance formularies)
Russia Budget * compulsory Partial Yes Yes High Yes
medical insurance
Canada pnlversal pUbI'.C . Yes Partial (provincial lists) | Partial Moderate Yes
insurance (provincial)
United National Health . Yes (via NHS .
Kingdom | Service (state-funded) Partial Yes procurement structures) High Yes
Yes (fixed co- .
. National insurance payments; Yes (P_harmaceutlcal Partial (contract-based .
Awustralia Benefits Scheme — . - High Yes
model (PBS) reduced for PBS) purchasing mechanisms)
eligible groups)

50

ISSN 3006-0818 / ISSN 2310-6115 (online)




DOAPMAKOOHKOHOMNWEA

Assessment of medical technologies and
pharmacoeconomic assessment in outpatient
drug provision

Health Technology Assessment (HTA) is one
of the key tools for making evidence-based
decisions in drug cost recovery systems. In the
context of outpatient drug provision, HTA allows
decision makers to evaluate not only the clinical
efficacy and safety of medicines, but also their
economic value, budget impact, and compliance
with health priorities.

The main pharmacoeconomic tools used under
the HTA include cost-effectiveness analysis
(CEA), cost-benefit ratio analysis (CUA),
additional cost-effectiveness coefficient (ICER),
and budget impact analysis (BIA). The CEA
compares the costs and clinical outcomes of
alternative interventions, for example, the cost of
each prevented complication or the cost of each
controlled patient. CUA expresses results in
quality-adjusted years of life (QALY), which
makes it possible to compare medications for
different treatment areas. ICER is wused to
determine the additional costs required to achieve
one additional unit of health benefit when
comparing a new technology with the current
standard of medical care. The BIA evaluates the
expected financial consequences of including the
drug in the list of reimbursable expenses.

In international practice, compulsory medical
insurance plays a central role in making decisions
on reimbursement of expenses. In the United
Kingdom, the National Institute for Healthcare
Excellence (NICE) evaluates clinical effectiveness,
cost-effectiveness, patient benefit, and budget
implications before making recommendations to
the National Health Service. In Germany, the
Institute for Healthcare Quality and Efficiency
(IQWiG) conducts an early assessment of the
effectiveness of new drugs, and cost recovery
prices are subsequently negotiated based on
additional therapeutic benefits. These models
demonstrate that HTA is not only a technical
pharmacoeconomic procedure, but also an
institutional mechanism linking clinical value,
affordability and sustainability of the state budget.

In Kazakhstan, HTA and pharmacoeconomic
assessment were introduced gradually, mainly due
to the formation of cost recovery lists, clinical
protocols and decisions on the inclusion of
medicines in the guaranteed volume of free
medical care and compulsory social health
insurance. However, the use of the HTA remains
limited and has not yet been fully institutionalized.
In practice, cost recovery decisions still largely
depend on regulatory, budgetary, and social
priorities, while systematic use of CEA, CUA,

ICER thresholds, real-world data, and budget
impact analysis remains insufficient.

A specific example relevant for Kazakhstan is
the inclusion of medicines for chronic non-
communicable diseases such as diabetes mellitus,
hypertension, bronchial asthma and cardiovascular
diseases in the outpatient drug supply program and
prioritization of these drugs. For these groups of
diseases, a healthy lifestyle can help in decision-
making by comparing the long-term cost of
treatment with the ability to avoid hospitalization,
prevent complications, and improve treatment
adherence. For high-cost medicines, including
innovative oncological, orphan, and biologics,
HTA can be used to assess clinical value, QALY
costs, and expected budget impact before being
included in reimbursement lists.

Compared to NICE and IQWiG, Kazakhstan's
HTA system is at an earlier stage of institutional
development. The main differences include the
lack of a clearly defined national threshold for
economic efficiency, limited public access to HTA
reports, insufficient integration of evidence from
the real world, and incomplete linkage between
HTA findings and cost recovery decisions. Thus,
further development of HTA in Kazakhstan should
focus on standardization of methodology,
transparency of the decision-making process,
publication of assessment reports, and a closer
relationship between pharmacoeconomic data and
cost recovery policy (Table 4.).
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Table 4 - Comparative characteristics of HTA use in medicine reimbursement decision-making

Criterion Kazakhstan

United Kingdom / NICE

Germany / IQWiG

Institutional maturity | Developing

Highly institutionalised

Highly institutionalised

Reimbursement lists, budget feasibility,

Main decision focus s
clinical need

Clinical and cost-effectiveness
for NHS use

Added therapeutic benefit and price negotiation

Partial use of pharmacoeconomic

Key methods assessment and budget analysis

CEA, CUA ICER, QALY, BIA

Added benefit assessment, comparative
effectiveness, price negotiation

Less central than in NICE, but economic

- Developin
reimbursement eveloping

Use of ICER/QALY | Limited and not fully standardised Widely used assessment supports reimbursement policy
Transparency of - . - . .

HTA reports Limited public availability High High

Role in Directly linked to reimbursement | Directly linked to benefit assessment and price

recommendations

negotiation

Need for institutionalisation and
methodological standardisation

Main gap for
Kazakhstan

Clinical and Public Health Impact of
Outpatient Drug Provision

One of the principal findings of the analysis is
the critical role of outpatient drug provision (ODP) in
the management of chronic non-communicable
diseases (NCDs), including diabetes mellitus, arterial
hypertension, ischaemic heart disease, bronchial
asthma, and chronic obstructive pulmonary disease
(COPD). Effective outpatient pharmaceutical care
reduces the frequency of disease exacerbations,
hospitalisations, disability, and premature mortality.
This is particularly important in the context of
population ageing and the growing prevalence of
chronic conditions.

Numerous studies demonstrate that access to
essential medicines and adherence to prescribed
therapy significantly reduce the burden on inpatient
and emergency services [40, 41]. For example,
Corrao G. (2011) reported that patients who
maintained continuous therapy had a 37% lower risk
of adverse cardiovascular outcomes compared to
those who discontinued treatment [42]. Conversely,
insufficient or irregular access to medicines is
associated with higher rates of complications,
hospitalisations, and healthcare expenditures [43].

In Kazakhstan, pharmaceutical provision for
patients with chronic diseases is implemented within
the framework of the Guaranteed Free Medical Care
(GFMC) package and the Compulsory Social Health
Insurance (CSHI) system. Since 2020, the list of
socially significant diseases covered by state
guarantees has been expanded to include diabetes
mellitus, tuberculosis, HIV infection, malignant
neoplasms, and acute myocardial infarction (first six
months), among others.

However, structural challenges remain.
Approximately 40% of Kazakhstan’s population
resides in rural areas, and nearly one-third of rural
settlements lack pharmacy facilities. To address this
issue, amendments to the Code of the Republic of
Kazakhstan “On Public Health and the Health Care
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System” have been proposed to strengthen
pharmaceutical infrastructure in remote regions and
improve medicine availability in rural healthcare
institutions [44].

Comparative data indicate that countries with
well-developed outpatient drug provision systems,
such as the United Kingdom and Germany, achieve
high levels of blood pressure, glycaemic, and lipid
control among chronic patients due to stable access
to first-line medicines [45]. In contrast, in the United
States, despite advanced clinical guidelines, high
drug prices and fragmented insurance coverage
contribute to reduced treatment adherence.
According to GoodRx Research, 27% of Americans
do not fill prescribed medications due to cost [46].

Non-adherence to therapy remains one of the key
barriers to effective chronic disease management
globally. Financial constraints are a major
determinant of poor adherence, especially in low- and
middle-income countries. Vialle-Valentin et al.
(2015) reported that access to essential medicines in
such countries is often below 50% [47]. Similar
challenges exist in Eastern Europe; in Poland,
approximately 21% of patients cover more than half
of the cost of essential medicines out-of-pocket,
negatively affecting adherence [48]. Higher patient
cost-sharing is consistently associated with dose
skipping, early discontinuation, and incomplete
treatment courses [49].

According to OECD Health at a Glance 2025,
average per capita spending on retail pharmaceuticals
in OECD countries was USD 766 PPP in 2023. The
United States had the highest reported level at USD
1,713 PPP, while Germany reported USD 1,158 PPP.
Governments and compulsory insurance schemes
financed almost 60% of retail pharmaceutical
expenditure on average across OECD countries, with
this share exceeding 80% in France and Germany
[50].

Thus, despite significant progress, Kazakhstan
continues to face barriers limiting the full potential of
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outpatient pharmaceutical care in chronic disease
management. These include regional disparities,

limited implementation of outpatient
pharmacovigilance and treatment effectiveness
monitoring, and suboptimal adherence rates.

Addressing these issues requires expansion of
reimbursement lists, development of socially targeted
co-payment mechanisms, and strengthening patient
education and engagement.

Quantitative indicators of outpatient drug
provision in Kazakhstan

To strengthen the descriptive conclusions, the
available quantitative indicators of outpatient drug
provision in Kazakhstan were analyzed. According to
the official information of the Government of
Kazakhstan, in 2024, 251 billion tenge was allocated
for outpatient drug provision, covering 3.5 million
patients in 120 categories of diseases. In the same
year, 1,588 items of medicines and medical devices
were purchased for the healthcare system (Table 5.).

Table 5 - Main quantitative indicators of outpatient drug provision in Kazakhstan, 2024

Indicator

2024 value

Outpatient drug provision funding

251 billion tenge

Number of covered patients 3.5 million
Covered disease categories / nosologies 120
Procured medicines and medical devices 1,588 items
Inpatient centres supplied with medicines 1,213

Medicines supplied to inpatient centres

241 billion tenge

Based on data on 3.5 million patients covered by
the program and the population of Kazakhstan, which
is approximately 20 million people in 2024, the
estimated coverage of outpatient medicines was
approximately:

3.5 million

_ 0
20.0 million x 100 = 17.5%
(1)

Thus, in 2024, about 17-18% of the population
received medicines on an outpatient basis through
government support mechanisms. This indicator
should be interpreted as a rough estimate of coverage,

as it reflects the number of patients receiving

medications rather than the total number of people
eligible for support.
International comparison of key performance
indicators

In order to place Kazakhstan's outpatient drug
supply system in an international context, selected
key performance indicators were compared with
countries representing different models of healthcare
financing and cost recovery (Table 6).

Table 6 - Comparative performance indicators for outpatient drug supply systems

REE] PR e Public / compulsor: Cost-sharing /
Country Financing model expenditure per - omp y HTA use g
. financing role co-payment
capita
Not fully comparable .
Kazakhstan Bquet * mar_]datory with OECD retail High state role Partial /. Limited
social health insurance - developing
indicator
Very high; public/statutory
Germany statutory health USD 1,158 PPP, 2023 schemes exceed 80% of retail Strong Yes
insurance - h
pharmaceutical spending
United States Mixed / private USD 1,713 PPP, 2023 | Fragmented Partial High
insurance dominant
About 60% financed by
OECD average Mixed models USD 766 PPP, 2023 government or compulsory Varies Varies
insurance
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REEN (st e Public / compulsor: Cost-sharing /
Country Financing model expenditure per . omp y HTA use y
. financing role co-payment
capita
Public role lower than
Poland Social health insurance | Not specified here Germany; high out-of-pocket Established Yes
share
Provincial public Mixed; private insurance covers
Canada insurance + private Not specified here about one-third of retail Established Yes
insurance pharmaceutical spending
United Kingdom | NHS-based system Not specified here High public role Strong Limited / regulated
i . Fixed co-payment
Australia PBS-based national Not specified here High public role Strong with Safety Net
subsidy model .
mechanism

A comparative assessment of key performance
indicators shows that Kazakhstan differs from many
OECD systems in several ways. First, the Kazakh
model is largely based on government-guaranteed
provision and centralized procurement, rather than
broad co-payment by patients. Secondly, unlike
Germany, the United Kingdom and Australia,
Kazakhstan has not yet fully institutionalized the
compulsory medical insurance system as a
mandatory basis for making decisions on
compensation. Thirdly, Kazakhstan does not have a
national limit on the level of additional payments
comparable to the Australian social protection
mechanism. Thus, although Kazakhstan has made
significant progress in expanding coverage and
digitalization, further development requires a more
thorough  economic  assessment, long-term
monitoring of pharmaceutical costs, and more
transparent coverage indicators.

Conceptual model and policy implications

Based on  historical, comparative and
quantitative analysis, this study proposes the author's
conceptual model for the development of outpatient
drug provision in Kazakhstan. The model reflects the
transition from a fragmented and decentralized
system to a mixed, digitally supported and insurance-
integrated pharmaceutical supply system.

The proposed model consists of five interrelated
components:
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1. Institutional centralization is the transition
from regional fragmented procurement to a
single national procurement and distribution
mechanism through a single distributor.
2. Regulatory standardization is the introduction
of unified cost recovery lists, clinical protocols,
formulary approaches, and certain categories of
eligible patients.
3. Insurance-based financial integration is the
gradual incorporation of outpatient drug
provision into the system of compulsory social
health insurance and state-guaranteed financing
of healthcare.
4. Digital monitoring and transparency —
implementation of electronic prescriptions,
digital patient registries, automated monitoring
systems and pharmaceutical logistics platforms.
5. Evidence-based cost recovery and
sustainability is a gradual transition to the
systematic use of health technology assessment,
pharmacoeconomic assessment, budget impact
analysis, and prioritization of medicines
according to clinical and economic value.

This conceptual model allows us to attribute the
Kazakhstani outpatient drug supply system to a
hybrid transitional model. It combines features of
post-Soviet systems of state-guaranteed drug
provision with elements of cost recovery models
based on insurance and evidence, like the OECD.

ISSN 3006-0818 / ISSN 2310-6115 (online)



PAPMAKOOKOHOMMWEKA

. 4
006,

Decentralised model

Regulatory standardisation

\

l

!

Centralised procurement

f

.

Insurance and digital integration

!

D

2,

w

Evidence-based and
value-oriented pharmaceutical provision

Figure 1 - Conceptual model of outpatient drug provision development in Kazakhstan

The proposed model demonstrates that the next
stage of the system's development should not be
limited to further expanding the list of medicines or
the amount of funding. Instead, policy priorities
should shift towards cost recovery based on cost,
regional equity, monitoring of pharmaceutical costs,
and measurable health outcomes.

From a policy point of view, the following
development directions are recommended:

v First, Kazakhstan should strengthen the
institutional role of medical technology assessment in
outpatient drug reimbursement. Compulsory medical
insurance should become a mandatory stage for the
inclusion of expensive, innovative and long-term
medicines in the reimbursable lists. The assessment
should include clinical efficacy, safety, cost-
effectiveness analysis, cost-benefit analysis, ICER
calculation, budget impact analysis, and evaluation of
actual effectiveness. This would allow cost recovery
decisions to be made based not only on clinical needs
and budget availability, but also on measurable
therapeutic value and long-term economic
sustainability.

v' Secondly, pharmacoeconomic assessment should
become a mandatory component of decisions on the
inclusion, exclusion or restriction of medicines in the
outpatient drug supply program. Cost-effectiveness,
budget impact and actual evidence analysis should be
gradually integrated into national cost recovery
procedures.

v Third, regional equity should be monitored
through measurable indicators, including the
availability of medicines in rural areas, waiting times

55

for reimbursable medicines, continuity of therapy,
and frequency of supply disruptions.

v Fourth, Kazakhstan may consider introducing a
socially oriented mechanism to protect against
surcharges. Such a mechanism should not increase
the financial burden on vulnerable patients, but it can
increase resilience in combination with annual cost
limits and benefits for socially significant diseases.
v’ Fifth, digital systems should be used not only to
monitor drug prescribing and distribution, but also to
predict demand, assess adherence, track treatment
continuity, and identify regional access gaps.

Thus, the scientific novelty of this study lies in
the proposed conceptual classification of
Kazakhstan's outpatient drug supply system as a
hybrid transitional model and in the development of
a policy-oriented framework for its further
transformation towards scientifically based, digitally
monitored and financially sustainable pharmaceutical

supply.
Discussion

A review of international experience
demonstrates  that  challenges  related to

pharmaceutical financing are universal. Effective
drug provision policies must prioritise vulnerable
populations to prevent complications and reduce
long-term healthcare expenditures. Access to
medicines not only improves individual health
outcomes but also decreases hospitalisation rates and
alleviates pressure on healthcare systems.

The development of Kazakhstan’s outpatient
drug provision system illustrates a gradual
transformation of pharmaceutical policy during the
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transition from a centrally planned to a mixed
healthcare financing model. Each reform stage-from
decentralisation to digitalisation and insurance
integration-was accompanied by institutional
restructuring and technological advancement.

A major achievement has been the establishment
of centralised procurement through a single national
distributor (SK-Pharmacy). This reform enhanced
transparency, reduced procurement costs, and
expanded access for socially vulnerable groups. In
this regard, Kazakhstan’s model aligns with systems
in the United Kingdom and Poland, where the state
plays a leading regulatory role. However, unlike
these countries, Kazakhstan’s health technology
assessment (HTA) framework remains insufficiently
institutionalised, limiting evidence-based inclusion
of innovative medicines in reimbursement lists.

This limitation is especially important because
outpatient drug provision increasingly includes
medications for chronic diseases, expensive
innovative treatments, and long-term treatment
regimens. Without a systematic compulsory medical
insurance, the lists of reimbursable expenses can
expand without a sufficient assessment of
comparative efficiency, profitability and impact on
the budget. International experience shows that
institutions such as NICE in the UK and IQWiG in
Germany provide structured mechanisms to ensure a
balance between clinical benefit, affordability and
sustainability. For Kazakhstan, the development of a
similar transparent MHI mechanism would improve
the quality of cost recovery decisions and enhance
public accountability.

Digital transformation represents another
significant advancement. The implementation of
electronic prescriptions, integrated information
systems, and automated monitoring platforms such as
DamuMed has improved governance and supply
chain transparency. Compared to Belarus and, to
some extent, the Russian Federation, Kazakhstan
demonstrates more systematic and rapid digital
integration in pharmaceutical logistics and
monitoring.

Patient participation in medicine financing
differs substantially across countries. Many
European Union states (e.g., Germany and Poland)
employ structured co-payment mechanisms to
promote rational medicine use and cost control. In
Kazakhstan, co-payment mechanisms remain limited
and are primarily applied to categories not covered
by state guarantees. While this approach reduces
financial burden on patients, it may constrain
sustainable financing under conditions of limited
public resources.

In contrast, the United States model is
characterised by high reliance on private insurance,
absence of a unified reimbursement list, and high
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drug prices, leading to inequality in access.
Kazakhstan maintains a stronger state-guaranteed
framework, promoting more equitable distribution of
pharmaceutical resources despite lower overall
healthcare spending.

Between 2019 and 2023, Kazakhstan
demonstrated steady growth in funding and
institutional development within the GFMC and
CSHI frameworks. Overall indicators suggest
strengthening financial sustainability and improved
access to outpatient treatment for chronic conditions.

Nevertheless, persistent challenges remain:
incomplete population coverage, regional supply
inequalities, limited domestic production of
innovative pharmaceuticals, constrained budgetary
resources, and the need for further strengthening of
HTA methodologies and clinical protocol updates.

Kazakhstan is progressively aligning with
international standards in evidence-based medicine,
pharmacoeconomic  evaluation, and  digital
governance. Continued development in these areas,
alongside expansion of domestic pharmaceutical
manufacturing capacity, will be critical for long-term
sustainability.

Over the past three decades, the outpatient drug
provision system in the Republic of Kazakhstan has
evolved from a decentralised model with significant
regional disparities to a more centralised and
institutionally structured system integrated with
compulsory social health insurance and supported by
digital technologies. The analysis identified four key
stages of reform characterised by regulatory
standardisation, the introduction of centralised
procurement through a single national distributor,
expansion of reimbursement lists, and progressive
digitalisation of prescription and supply processes.

Comparative assessment with selected countries
demonstrates that Kazakhstan has adopted several
internationally recognised approaches, including
centralised procurement, defined reimbursement
lists, and integration of insurance-based financing. At
the same time, differences remain in the scope and
institutional  maturity of health technology
assessment mechanisms, the extent of patient co-
payment regulation, and the availability of financial
protection instruments such as expenditure caps.

The review also confirms the importance of
outpatient drug provision in the management of
chronic non-communicable diseases. Evidence from
international studies and national programme data
indicates that stable access to essential medicines is
associated with improved treatment continuity and
reduced risk of complications. However, regional
disparities in access, limited rural pharmaceutical
infrastructure, and incomplete implementation of
pharmacoeconomic evaluation mechanisms continue
to constrain system performance.
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Conclusion

Thus, the findings suggest that while Kazakhstan
has achieved measurable institutional and
organisational progress, further development should
focus on strengthening evidence-based
reimbursement decisions, improving regional equity
in medicine availability, and enhancing financial
sustainability ~ within the existing insurance
framework. Continued monitoring and systematic
evaluation of outpatient drug provision policies will

be necessary to ensure their effectiveness and
alignment with population health needs.

The proposed conceptual model demonstrates
that the future development of the outpatient drug
supply system in Kazakhstan should move from
institutional centralization to value-based drug
provision, evidence-based, and digital monitoring.
This represents the main scientific contribution of the
study and provides a basis for further policy
assessment and reform.
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KBIPMBIZBIT'YJI CO. ChIFbIH/IbICHI HETT3IHAEI'T KOCMETHUKAJIBIK KPEMHIH CAITIA
CIIEHNOUKALMACBHIH O3IPJIEY

Eckanuesa K.P.%, baiikanoea P.K.', Aboikanvixos P./1. ', Cepuxbaeea 3.A.?,
Y«Acmana meouyuna ynusepcumemi» KeAK, Acmana, Kazaxcman,
2C 1. Achenouspoe amvinoazel Kazax ynmmolx meouyuna ynueepcumemi, Anmamol, Kazaxcman

Kipicme: Tepi xyTimi camacklHIaFbl KKETTUIK KOHE TEPiHIH Ce3IMTaNIIBIFBIHBIH KOFAPhLUIaYhl TAOUFU WHTPEIUCHTTEpPIe
HETI3eNTeH KayiIci3 ®KoHe TYPAKThl KOCMETHKAIBIK OHIMACP/II JKacay sl Kaxket erei [1,2].

3eprTeyain mMakcaTsl KeIpMBIBBITYT CO: CBHIFBIHIBICH HETi3iHIAEC KOCMETHKAJBIK KpPeMHIH (DOpMYyIachlH Kacay,
TOKIPUOEIIK YATIep i cCalibICTRIPMaIIbl TYpJe Oaraliay yoHeE JaiiblH OHIMHIH cara CUrnaTTaMaapbliH Herizaey Oosiibl.
Marepuajap MeH JgicTep: DMyJbCHSl HETI3iHIH Kypambl OOMBIHIIA €pEKIIeJCHETIH KOCMETHKAIBIK KpeMHIiH Oec
TOKIPUOCTIK YJIrici 93ipyieHai. YJriiep OpraHoJCNTHKAIBIK, (PU3MKA-XHUMUSUIBIK KOHE MUKPOOUOJIOTHSUIBIK KacHETTepi
OOMBIHIIIA OaFaTaH/IbL.

Hormkenep: bipikTipiireH eHIMAUIIK KepceTKilTepiHiH Herizinme Ned yiri OHTaiibl Jien TaHBUIABL, OJ OIpKeIKi
KOHCHUCTCHIIMSAMCH, JKaKChl Tapaily KaOUICTIMCH, TYPAKTBUIBIFBIMCH JKOHC KOJANIbI TYTBIHYIIBUIBIK KACHCTTCPIMEH
cunattanazsl [3,4]. AnsiaraH gepekrep Heri3iHae KeIpMBI3bITYN CO2 CBIFBIHIBICH HETi31H/Ieri KOCMETHKAIBIK KPEMHIH cara
CHenU(pUKAIUACKH d3ipICHII.

Tankpiay: Ned yiriHiH apTHIKIIBUTBIFEL SMYIBCHSIBIK HET13 KOMIIOHCHTTEPIHIH OHTAIBI apaKaTbIHACBIMEH, (pa3allbIK
TYPaKTBUIBIFEIMEH JKOHE TYTHIHYIIBUIBIK KACHETTEpIHIH KEMICHII COWKeCTIriMeH OalaHbICTHI OONIOBL. AJBIHFaH
HoTIOKeNep ociMIiK TekTi CO2 CHIFBIHIBIIAPHI 0ap KOCMETHKAIBIK OHIMIEPIi CTAHAAPTTAY Ke31H/Ie OPTaHOJICTITHKABIK,
(U3MKa-XUMIBLTBIK KOHE MUKPOOHOIOTHSIIBIK KOPCETKIIITEeP Il KeMIeH 1 OaranayIbiH MaHBI3bIH KOPCETEI.
Kopoitbinabt: KpipMbbirysnn CO:  ChIFBIH/BICHI  apPKbLIBI TYPAKThl KOCMETHKAIBIK KPEM OHIIPYIIH OPBIHIBUIBIFBI
AHBIKTAJI/IBI YKOHE OHBIH Calla KOPCETKIIITEPl HEri3 eIl

Tyitinai ce3mep: KbipMbI3birys, CO: CHIFBIHABICHI, KOCMETHKAJbIK KpeM, Tepi KyTiMi, cama creruduKaimschl,
MHUKPOOHOJIOTHSUIIBIK Ta3aJIbIK, TEPMOTYPAKTHUIBIK,

PABPABOTKA CIIEHUPUKAIIUN KAYECTBA KOCMETHYECKOI'O KPEMA HA
OCHOBE CO:-9KCTPAKTA KAJIEH/YJIbI

Eckaaunesa K.P.%, Baiikanosa P.K.!, A6gikanbikos P.JI.!, Cepux6aena J.A.>
THAO «Meouyumnckuii yHueepcumem Acmanay, 2. Acmana, Kazaxcman
2HAO «Kazaxckuii nayuonanouvitl meouyunckuii yuusepcumem umenu C.JI. Acghenousposay,
2. Anmamwi, Kazaxcman

Beenenne: Jlepmaronornieckue npooaeMbl U IMOBBIIICHHAS YyBCTBUTEIHLHOCTE KOKH 00YCIIOBINBAIOT HEOOX0AUMOCTD
pa3paboTKu OE30MaCHBIX M CTAOMIIBHBIX KOCMETHYECKHX CPENICTB Ha OCHOBE MPUPOAHBIX KOMIIOHEHTOB [1,2].

Lleabio ncciienoBaHus SBUIACh pa3pabOTKa cocTaBa KOCMETHYECKOTro kpema Ha ocHoBe CO:-3KcTpakTa KaJeHIYJIbI,
CpaBHHTEINIbHASL OIIEHKA SKCIIEPHMEHTAIBHBIX 00pa3oB U 000CHOBaHKE CHENU(HUKAIMHY KaueCTBA TOTOBOTO IIPOIYKTA.
MaTtepuanabl M MeTOAbI: Pa3paboTaHO 5 HKCIEPHUMEHTAIBHBIX 00pa3I0B KOCMETHYECKOTO KpeMa, Pa3IMYaroIIuXCs
COCTaBOM OMYJIBCHOHHOH OCHOBBL. (OOpaslpl OLEHWBATM [0 OPTaHOJENTHYECKUM, (U3UKO-XUMHUECKUM U
MHKPOOHOJIOTHIECKHM TTOKA3aTEIsIM.

Pe3yabTaThl: TIO0 COBOKYITHOCTH IIOKa3aTeled ONTHMAalbHBIM TpH3HaH oOpaser; Ne4, xapakTepH30BaBIIHMHCS
OJHOPOJHON KOHCHCTEHIIMEH, XOpOIIeH pacipenensieMOCThi0, YCTOMUNBOCTHIO M MPUEMIIEMBIMH MTOTPEOUTETHCKIUMHU
cBoiictBami|[3,4]. Ha ocHOBe moiy4eHHBIX JTaHHBIX pa3paboTaHa crienupuKanus KayecTBa KOCMETHYECKOro KpemMa Ha
ocHOBe CO2-3KCTpaKTa KaJleHAYyJIbL.

O6cy:xkaenne: npenmyiecTBo obpasna Ne4 CBsI3aHO C ONTHMAIBHBIM COOTHOLIEHHEM KOMIIOHEHTOB 3MYJILCHOHHOW
OCHOBBI, ()a30BOH CTaOMILHOCTHIO M COBOKYITHOCTBIO MTPUEMIIEMBIX MOTPEONUTENbCKUX CBOMCTB. [lomydeHHbIe naHHbIE
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MMOATBEPXKIAOT  HEOOXOAMMOCTh  KOMIUICKCHOM  OICHKM  OPraHOJNCHTHYCCKHX,  (PH3MKO-XHUMHYECKHX U
MHUKPOOHMOJIOTHYECKHAX IMOKa3aTeled MpH CTaHIApTH3AlMA KOCMETHYCCKHMX CpeacTB ¢ pacturesbHbiMu  CO2-
9KCTPAKTAMH.

3akII0YeHHe: YCTAaHOBJIEHA BO3MOXKHOCTB ITOTYUSHHS CTAaOMIBHOTO KOCMETHIECKOTO Kpema ¢ ucronb3oBanneM CO:-
9KCTpAKTa KaJCHAYJIbl U 000CHOBAHBI TOKA3aTeH ero KauecTsa.

KarueBbie cioBa: kaneHayia, CO2-3KCTpakT, KOCMETHUCCKUI KpeM, YXOJ 3a KOXeH, crenupuKaius KadecTpa,
MHUKPOOHOJIOTHYECKAS YACTOTA, TEPMOCTAOUITBHOCTE.

DEVELOPMENT OF THE QUALITY SPECIFICATION FOR A COSMETIC CREAM BASED
ON CALENDULA CO: EXTRACT

Yeskaliyeva K.R.%, Baikanova R.K.}, Abdikalykov R.D.%, Serikbayeva E.A.?,
INJSC Astana Medical University, Astana, Kazakhstan,
2Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan

Introduction: Dermatological problems and increased skin sensitivity necessitate the development of safe and stable
cosmetic products based on natural ingredients [1,2].

The aim of the study was to develop a cosmetic cream formulation based on calendula CO: extract, to comparatively
evaluate experimental samples, and to substantiate the quality specifications for the finished product.

Materials and Methods: Five experimental cosmetic cream samples were developed, differing in the composition of the
emulsion base. The samples were evaluated for organoleptic, physicochemical, and microbiological properties.

Results: Based on the combined performance indicators, sample No. 4 was deemed optimal, characterized by a uniform
consistency, good spreadability, stability, and acceptable consumer properties [3,4]. Based on the data obtained, a quality
specification for a cosmetic cream based on calendula CO: extract was developed.

Discussion: The advantages of sample No. 4 were associated with the optimal ratio of emulsion base components, phase
stability, and a combination of acceptable consumer properties. The findings support the relevance of a comprehensive
assessment of organoleptic, physicochemical, and microbiological parameters when standardizing cosmetic products
containing plant-derived CO: extracts.

Conclusion: The feasibility of producing a stable cosmetic cream using calendula CO: extract was established, and its
quality indicators were substantiated.

Keywords: calendula, CO: extract, cosmetic cream, skin care, quality specification, microbiological purity, thermal
stability.

Kipicne. Tabufu KOMIOHEHTTEp HeTi31HJET1 CO: CBIFBIHABICH HETI31HIETI KOCMETHKAIbIK
KOCMETHUKAJIBIK Kypauaapabl d3ipyiey Kaszipri KpeMHiH OipHemie ToKIpUOETiK KypaMbIH
KOCMETOJIOTUS MEH (bapMareBTUKaIIBIK CaJIbICThIPMaJIbl Oarainay, OHTAaIIBI
TEXHOJIOTHUSTHBIH MaHBI3/IbI OaFbITTAPBIHBIH O1p1 SOMYJIbCHSUTBIK HET137[1 HET13/Iey JKOHE JalbIH
00JIBII TaObLIAIBI. OcIMIIK TEKTEC OHIMIe apHajFaH cama Ccrenu(UKaIHsIChIH
OMOJIOTHSUIIBIK O€JICeH/Il 3aTTap KOCMETUKAJIBIK a3ipieymMeH cUnarTasiajibl. KymbIcTBIH
OHIMJIEpAiH KypaMbIH/1a KEHIHEeH MPAKTUKAJIBIK MAaHbBI3bUIBIFB KOCMETUKAJIBIK
KOJITAaHBUTAIIBl YKOHE OJIAPJBIH TYTHIHYIIBUIBIK OHIMHIH CamlachlH CTaHJIAPTTAY KOHE OaKpuIay
KAaCHUETTEPIH KaKcapTyFa bIKIaJ eTe/l. YILIH KOJIAaHyFa 00JIaThIH OpraHOJIENTHKAIIBIK,
KbIpMBI3BITY T CO: CBIFBIH/BICHI (U3UKa-XUMUSIIBIK KOHE MUKPOOUOJIOTHUSIIBIK
KOCMETUKAJIBIK  KypalgapAblH KypambIH/a KOPCETKIIITEp KEIIeHIH YCBIHYMEH
KOJIZIaHyFa MEePCIEKTUBAIBI KOMITOHEHT OOJIBITI OailmanbICTHI [5,6,8].

TabbuIaAbl. JlereHMeH, SMyIbCUSIIBIK HEri3/11H Eckeprty. 3eprTeneTiH oHIM KOCMETHUKAJBIK
OHTaWJBl KYpaMblH TaHIay, ToXKIpUOEIiK Kypasl 0oJbIll TaObLIa/bl JKOHE Tepl KYTIMiHE
YJITiIEpIi calbICThIpMalibl Oaranay *koHe cara apHanrad.  Ocbl  3epTTey  mIeHOepiHe
crenu(puKalusChIH azipiey AKETKLTIKTI (hapMaKoJIOTUSIIBIK (emaik) KacuerTepi
JIeHTeiiJ1e 3epTTeIMEreH. 3epTTeIMEI.

Ocpiran  OaitnanbpicThl  KbIpMBI3BITYT  CO:2 Marepuangap meH Jaicrep. KpIpMbI3bIryl
CBIFBIH/IBICHI HET131HJIErT KOCMETHKANBIK KPeM CO: CBIFBIHIBICHI HETI31H e KpeM (popMynackiH
KYpaMbIlH  d3ipJiey  JKOHE€ OHBIH  cama o3ipney mail  koHe ¢y  (pasamapbIHBIH
KOPCeTKIIITEPiH HEri3fey ©3eKTi  OOJbII KOMIIOHEHTTEPIH, AMYJIbraTopiIapbl,
tabbuTazb [4,7]. BUTFAJIJTaH IBIPFBIILITAP B JKOHE
3epTTeyliH FhUIBIMU KaHAJIBIFBI KbIPMBI3BITYII KOHCEpPBAHTTap/bl TaHJAAyJbl KaMTbIAbL. 5
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CBIHAK yJrici AITBIHEL. Ynrinepnain
OpraHOJICTITUKAIIBIK Oarachbl KeJeci
KpUTEpUIATIEpre HETi3eNTeH 0aul KO SiCiH
KOJIZIaHy apKbUIbl JKYPri3UIai: CBIPTKBI TYPI,
KOHCHCTCHIIHSICHI, Tepire Tapanysl,
JKAOBICKAKTHIFbI JKOHE CIHIpLTYI.
Muxpoobuonorusuibik Tazansik TP TC 009/2011
woHe [ISO 17516 TtanantapeiHa CoMKec
anbIKTanapl.  Staphylococcus aureus xoHe
Pseudomonas aeruginosa aHbIKTaJIFaH KOK.
3epTTreynep  KeMiHIE Yyl  KalTaneiMiaa
xkyprizuimi.  Cyrektik  kepcerkim — (pH)
MOTCHIIMOMETPHUSIIBIK ~ OICTICH  aHBIKTAJIIBL.
Konnounareix KOHE TEPMOTYPAKTBUIBIK
MEMCT 29188  TanmanTapplHa  COMKec
OarajaH/bl. MuUKpOOHOIOTHSITBIK,
kepcetkimrep TP TC 009/2011 »xome ISO
17516 TtamantapplHa COMKEC aAHBIKTAJJIbI.
AJBIHFaH ~ HOTHWDKENIEp oprama MOH =+
crannaptrel ayeitTky (M £ SD) Ttypinge
YCBIHBUIIBL.

3eprrey Ausaiinbl. XKymbic KbipMbI3bITya CO2
CBIFBIH/IBICEI HeTI31HAer1 KOCMETHUKAJIBIK
KpeMHIH ToXipuOeniK YAriIepiH a3ipieyre,
caJIbICThIpMalibl  Oaranayra  JKoHE  cama
crelu(pUKAIUACBIH Heri3eyre OarbITTallFaH
IKCIIEPUMEHTTIK (dapMaIneBTHKAIIBIK-
TEXHOJIOTUSUTBIK 3€PTTEY PETIHIE OPBIHIANIBI.
3eprTey OapbiChIHAA OHIMHIH EMJIK 9cepl,
KJIMHUKAJIBIK THIMILIIr J)KoHE
(hapMakoJIOTHUSIIBIK OeJICeHAUTIr OaranaHFaH
KOK, ce0ebl 93ipJeHTeH YN KOCMETHKAIBIK
KYpaJs peTiH/ie KapacThIPbUIIbI.

IpikTey xoHe Oarajay KpuTepHiljepi.
OHrailnel  yiariHi  TaH#ay CBIPTKBL  TYpI,
O1pTeKTiIr, KOHCHCTCHITUSCHI, KaFbLTy
KEHUIIIrl, Tepi OeTiHe Tapanybl, (a3aiblK
TYPaKTbUIBIFBI, pH KepceTkilli, KOJUIOMATHIK
KOHE TEPMOTYPAKTBUTBIK, COHJIali-aK
MUKpPOOUONOTUSIIBIK ~ Ta3allblK  HOTHIXKENepi
OoipiHma Kypriziai. Cama KepceTkimrepi
KOCMETHKAJIBIK eHIMJIepTe KOWBLIATBIH
KOJIJIAHBICTaFbl HOPMATHBTIK TajamnTap MeEH
XaITbIKapaIIbIK CTaHAapTTap Heri3iHze
Oarananbl [9-12].

Cratuctukanslk oHjaey. CaHIBIK HOTHKENep
KEeMiHJIe YII KaWTaJbIM/Ia allbIHFaH JepeKTep
HETi3iHJe oOpTalia MOH KOHE CTaHAapPTThI
aybITKy TypiHze (M =+ SD) ycbIHBUIABL
Yunrinepai CaJIBICTBIPMAJIBI Oaranay
CUTIATTAMAJIBIK CTATUCTHUKA JKOHE OalIbIK
1IKaa OOMbIHINA JKYPIi3UII.
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OTUKANBIK  aCHeKTiiep.
KATbICYIIbLIAPbIH,  MAalMEeHTTEPAIH
JepeKTepiH HeMece
KaMTbIMaraHbIKTaH,
KOMHTETTIH  apHaiibl
eTIeal.

Hotmkesnep. Kecte 1-7e KOCMETHKABIK
KpPEeMHIH TXKIpHOETiK YATUICpIHIH KypaMbl
KOpPCETUITeH. Kypamaapabt CaJIBICTBIPY
AMYJIbCHSITBIK Heri3 KOMITOHCHTTEPIiHIH
apaKaThIHACBIHBIH KPEMHIH KOHCHUCTEHIUSCHI
MEH TYpaKTbUIbIFbIHA ocepiH Oaranayra
MYMKIHJIIK Oepi.

Kecre 2-me kpipmb3birysl CO:z CHIFBIHABICHI
HeT131H1er1 KOCMETHKAJIBIK KpEMHIH
TOXKIPUOCIIK YIATUIEPIHIH OPTraHOJCITHKAIBIK
cUmarTamaiapsl KentipinreH. CaiaplCThIpMaItbl
Oaranay HoTwkecinge Ned ynri eH KoJaiibl
OpPTaHOJICNITUKANIBIK ~KAaCHETTepAl KOpCETTi.
Atanran  yari  OipTeKTUIriMEH,  Teric
KYPBUIBIMBIMEH, JKaFbLTy KEHUIIITIMEH JXKOHE
(hazanplk  TYPaKTHUIBIFBIMEH  €pEeKIICeNICH/I.
Ocpiran GaitnanpicTbl No4 yiri keifinri pusnka-
XUMHUSIIBIK KOHE MUKPOOHOIOTUSITBIK
3epTTeyJep YIINIH OHTAWIBI KypaM peTiHJe
TaHJAaI aJdbIHIbL.

Kecte  3-tre  Toxipubemik  yarinepaix
callbICTBIpMaJIbl OanAbIK Oarayiay HOTIDKENepi
YCHIHBIIFaH. Baranay KOPBITBIH/IBICHI
OoiibiHma  Ned4  ynri  OGapnblk  Herisri
KOpceTKimTep  OOWBIHIIA  €H  JKOFapbl
HOTHIKeJIep/Il KOPCETTi.

Kecte 4-te xpipmbB3bIryl CO: CBHIFBIHIBICHI
HEri3iHJeriT KOCMETHUKAIBIK KpEeMHIH cara
cnenudukanusicel  Oepinred.  TanpanraH
yirinin pH wmomi 6,31 £ 0,02 OGonpsl,
KOJIJIOUTHIK KOHE TEPMOTYPAKTBUTBIK
KOpPCeTKIIITEepl TajamnTapra CoWKec KeJji.
MukpoOnOIOTUAIBIK Ta3alIbIK OOMBIHINA YIIT1
TP TC 009/2011 xome ISO 17516
TajanTapbiHa cail 00JIbI.
TankbLiay. AnbIHFaH
KOCMETHKAJBIK KPEMHIH  TYPaKThUIBIFBIHA,
OipTeKTuIIriHe KOHE TYTBIHYIIBUIBIK
KAacHeTTepiHEe HEeri3r1 KypaMbl MEH 3MYJIbCHS
KYHECIHIH KOMIIOHEHTTEpIHIH apaKaThIHACHI
mienrymri ocep eretidid kopcerti. Nel, No2, No3
xKoHe  Ne5  yirimep — KOHCHCTEHLMSACHI,
KYPBUIBIMIBIK OIPTEKTUIII KOHE AMYJIbCUS
KYHECIHIH  TYpakKThUIbIFBI  OoiipiHma  Ned
yarinen  TemeH  Oommbl.  bBynm  ecimaik
CBIFBIH/IBIAPBI 0ap KOCMETUKAJIBIK Kpemaepi

3eprrey  anam
nepoec
JKaHyapJiapabl
OHMOPTUKAJIBIK

MaKYJIJIayblH — TaJjam

HOTUXKeENep
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xKacay Ke3iHje 0a3aybIK KYpamJibl
AKCTIICPUMEHTTIK TaHJay KaKETTUIITH
pacraiasl.

No4 ynri oHTaiyIBI ChIHAMa PETIHAEC OHBIH
KOJAMJIbI  OPTaHOJCNTHKAIBIK KAaCHETTEepiHe
FaHa eMec, COHbIMEH KaTap (hHU3UKa-XUMHUSIIBIK
KOHE  MHUKPOOHMONOTHSUIBIK — TYPaKTHUIBIKKA
KOWBUIATBIH HETI3T1 TajlanTapFa COWKECTITiHE

OaiimanpicTel  TaHganabl. CoHABIKTaH Oy
YATiHI  KEeWiHT1 CTaHAapTTay »JKoHE cama
cnenupuKanusIapblH  d3ipiey  YIIiH  eH

HEePCICKTUBAIIBI JICT CaHayFa 00JIa Ibl.
AJBIHFaH HOTHXKeNep oae0u JepeKTepMeH

HETi3ri (akTopyiap peTiHAe KapacThIPbLIA bl
[3,4,9,10]. KpIpMBI3bITYJ CBIFBIHIBLIAPBIHBIH
KOCMETUKAJIBIK OHIM/IEP KYpaMbIH/1a
KOJIIaHbUTYBl OJIApJAbIH TaOWFU LIBIFY TETiMEH
XKOHE Tepl KYyTIMiHE apHaJFaH eHIMIepJeri
(G YHKIMOHAJIIBIK QJICYETIMEH OailIaHBICTHI [5-
8].

3eprrey  mekrteyJepi. byn  xymbicTa
KOCMETUKAJIBIK KPEMHIH ToKipHOemiK yariiepi
3epTXaHaJbIK JeHrelae OaranmaHabl; Y3aK
Mep3iMIi TYPAKTBUIBIK, KEHENUTLIreH
TYTBIHYIIBUIBIK ~TECTLICY KOHE OHJIPICTIK
MaciradTay 0eliek 3epTTeylepal KakeT eTeI.

DOAPMAILIVIS KA3AXCTAHA

yineceni, cebe01 oCIMIIK TEKTI CoHbIMEH KaTap 3epTTey IIeHOEpIHIe KpeMHIH
KOMITOHEHTTEPI1 KAMTUTBIH KEPruTiKTI (dapMakoIIOTHSUIBIK ~ HeMece eMIIK  acepi
KOJJlaHyFa apHallfaH KOCMETHKAIBIK JKOHE OaranmaHOabl, COHJBIKTAH aJILIHFAH HOTHDKEIISP
JI€pPMaTOJIOTUSIIBIK eHIMIEp/Ie HET13/11H TaiiblH  OHIMHIH cama KepCeTKIITepi MeH
Kypambl, SMYJIbraTOpAbIH MeJIepl >KoHE TEXHOJIOTUSJIBIK JKapaMIbUIBIFbIH
JMCTIEPCTIK OPTaHBIH TYPAKTBUIBIFBl ©HIMHIH CHUITATTayMEH LICKTEIe I
camajiblK cUmaTTaMajlapblH  aWKbIHAANUTHIH
Kecre 1 - KocMeTHKaJIBIK KpeM KypaMmaapsl (Maccaiblk %)
Kommnonentrep, % Kpem Nel | Kpem Ne2 Kpem Kpem Kpem
Ne3 Neq Ne5
Kpipmbi3biryn CO2 ChIFBIHIBICH 1,0 1,0 1,0 1,0 1,0
Bazenmun 20,0 18,0 22,0 20,0 19,0
CychI3 TaHOJIMH 5,0 6,0 5,0 4.0 6,0
Owmynsratop T-2 4.0 5,0 4.0 3,0 5,0
'munepua 5,0 5,0 6,0 5,0 5,0
30lTYH Maibl 10,0 8,0 9,0 10,0 9,0
ABOKaI0 Maibl 5,0 6,0 5,0 6,0 5,0
TazapTeuTFaH cy 50,0 51,0 48,0 51,0 50,0
Bapibirsr 100,0 100,0 100,0 100,0 100,0

KomnoneHTTepaiH pyHKIIMOHAIIBIK KbI3METTEpI:
Koipmb13biryn CO:2 ChIFBIHIBICHI - O€NICEHA1 KOMITOHEHT
Bazenus - sMonieHT

JIaHONMH - KYpbUIBIM TY3YIII1

Omynbratop T-2 - TypaKTaHAbIPFbILI

['munepuH - pUTFANIIaHIBIPFBIIT

OciMJIIK Mailapbl - )KyMCApTKBILI

Cy - nmucrmepcTik opTa

No ogk~wDdPE
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Kecre 2

OPraHoOJICOTUKAJIBIK CUlIaTTaMaJIapbl

- KpipMebiryn CO: CHIFBIHABICHI HETI3IHAETT KOCMETHKAJBIK KPEMHIH TXKIPHOETIK YATiNepiHiH

Ne Ynri

Cumnarrama

1 | Kpem Ne 1

KpemHiH KOHCHCTEHIIUSACH
OipkenKki emMec, KypbUIBIMBI
cyiibikTay. Dazanblk
TYPaKCBI3IIBIK XKOHE
OenmexTeHy Oenrinepi
OaifKamaspl.

2 | Kpem Ne 2

KpemHiH KOHCHCTEHIIUSACH
OipkenKki emMec, KypBUIBIMBI
cyiipikray. benrini 6ip yakeIT

OTKCHHCH KeWiH Mal )KoHE Cy

(hazaapBIHBIH aKBIPAYBI
OalKaIael.

3 | Kpem Ne 3

KpemHiH KOHCHCTEHIUACH KOO,

JKAFBLTYBl KHBIH KOHE
KYPBUIBIMBI TOJIBIK, OipTEKTI
emec.

4 | Kpem Ne 4

Kpewm Giprekri, Teric, Tepi
OeTiHe OHail KarbLIaIbl XKOHE
OipKernki Tapanajpl.
Benmekreny Hemece
(hazanapabIH aXKbIpaysbl
Gaiikammanel. KeIpMBI3BITYTT
CO2 CHIFBIH/LICEIHA TOH HiCl

Oap.

5 | Kpem Ne 5

KpeMHiH KOHCHCTEHIMACHI
GipKernki eMec, KYpbUIBIMBI
TYHIPIIIKTENTeH, KaFBIMCHI3
IUIACTHKAJIBIK KaCHEeTTepi
OaiiKamabl.

Kecre 2-ne xpipMbi3biryl CO: CBHIFBIHIBICHI

HeT131HIer1

KpeMHIH  Oec

TOXKIpHOETIK

KYpPBUIBIMBIMEH, JKaFbuly >KEHUIIIriMeH
TYPaKThUIBIFBIMEH

(hazanbik

_ Cyperrep

JKOHE
epeKIIeIICH/II.

YJITICIHIH OpraHOJIENTHKANIBIK CHITaTTaMajaphbl
KEJITIpIITeH. CanpICcTBIpMAaITBI Oaranay
HoTIKeciHne Ned  yari  eH  KoJaijbl
OpPTaHOJICTITUKAIBIK ~ KAaCHETTEPll  KOPCETTI.
Atanran  yari OIpTeKTUTINIMEH,  Teric

Ocpiran GaitnansicTsl Ne4 yiri keitinri pusuka-
XUMUSUTBIK KOHE MHUKPOOHOIOT USITBIK
3epTTeysiep YIIIH OHTAalIbl KypaM peTiHze
TaHJIAIl AJTBIHIBL.

Kecre 3 - Koipmbi3birysn CO, ChIFBIHABICH HETI31HAETI KOCMETHKAIBIK KPEMHIH TOXIPHUOSIIK YITIIepiH CaabICTRIPMAITbI

OaibIK Oaranay

Ne| Baramay kpurtepwuiii baranay mkanacet Kpem Kpem Kpem Kpem Kpem Ne5
Nel Ne2 Ne3 Neq

1 | CoipTKHI TYPI 1-5 bayn 2 2 3 5 2

2 | Biprexrimuiri 1-5 bayn 2 2 3 5 1

3 | KoncucreHmnusce 1-5 6ann 2 2 3 5 2
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4 | XKarbuty sKeHUIIITI 1-5 6amn 3 3 2 5 2
5 | Tepi GeriHe Tapaays 1-5 6ann 3 2 2 5 2
6 | dazanbik 1-5 Gamn 1 1 3 5 2
TYPAKTBUIBIFbI
7 | OpraHoJenTHKAIBIK 1-5 6ann 2 2 3 5 2
KOJIAWUJTBLITBIFBI
JKanme! 6amn 15 14 19 35 13
KopbIThIH BT 6afanay Kanararran | Kanararran | Kanararran Exy Kanararranapibik
ApJIBIKCHI3 apJIbIKChI3 apJbIK oymaiinbl ChI3
ynei
baranay 5 6anapik mkaia OOHbIHIIA XKYPTi3UII1 2 6aJ1 - KaHAFaTTaHAPJIBIKCHI3;
KOHE KeJeci KpUTepuiliepii  KaMTBIIBL: 3 GaJi - KaHaFaTTaHAPJIBIK;
CBIPTKBI TYpl, OIPTEKTLIIT1, KOHCUCTEHITUACHI, 4 6an - JKaKChl;
KaFbpUTy JKEHUIIIT, Tepi OeTiHe Tapajybl XKoHE 5 Gain - eTe KaKChl.

(hazayIbIK TYPaKTHUIBIFHI.
baranay mkanacer:
1 6ann - eTe TOMEH JEHIEH;

Cama kepcertkimrepi xoHe Tamantap TP TC
009/2011, ISO 17516 xome I'OCT 29188
TajanTapbl HET131HIe 931pJIeH/I.

Kectre 4 - KpipMbbiryn CO, CHIFBIHIBICHI HETi3IHIET KOCMETHKAJIBIK KPEMHIH cama crelqu(UKalusIch: camna
KOPCETKIIITepi jxoHe DaKplIay dicTepi

Kepcerkim HopMmaTuBTik Tananrap BakbLnay apici
CBIpTKHI TYPi BipTexTi kpem Topizni Macca MEMCT 29188.0-91, 3-
OeiM
Tyeci ATIBIK capsl MEMCT 29188.0-91, 3-
OeiM
Hici KeipMebiryn CO, CBIFBIHABICHIHA TOH MEMCT 29188.0-91, 3-
OexiM
Bipkenkimiri Ke3beu KaparaHza Oerme oemmextepmin, | MEMCT 29188.0-91, 3-
(dazamapapiH  OeJiHYiHIH  JKOHE  arperamusHblH | 0esiM
60Maybl
Unentudukanus 400-500 uM nuanasonbiHza 450 HM-me xkyThuly | CHEKTPO(QOTOMETPHUSIIBIK
(xapoTuHOUATAD) MaKCHMYMbI OOJIyBI THIC azic
CyrexTik kepcetkiur (pH) 4,5-6,5 IToTeHIMOMETPHSIIBIK dIicC
Kommouarsik TypakThUIbIK Typakrbl MEMCT 29188.3

TepMOTYpaKTBIIBIK 40-42°C rtemmeparypana 24 carar iminae typaktel | MEMCT 29188.3

OoysI THIC
MUKpOOHOIOTHSITBIK <10* KOE/r 6akrepusiiap, <10? canpipaykyiakrap; | TP TC 009/2011, ISO 17516
Ta3aJIBIK Staphylococcus aureus, Pseudomonas aeruginosa

6omMaysl THIC

Kecre 5 - Kanray xoHe TaHOajIay TajanTapsl

Kepcerkim Tajaanrap
Kanray Kpem repmeTnkainsIk )xaObIIaThIH aJJIOMUHHN HEMece TToJIMMepIl TyOanapra
CaJIBIHA b

Exinninik kanrama

KapTtoH Koparia oHe KOJJIaHy )KOHIH/IETT HYCKAYIIBIK

Tanbanay OHIM araysl, KypaMbl, KOJIJaHy TCLI, caKTay MapTTapbl )KoHE OHIIPYIIi Typabl
MOJTIMETTEp Ka3ak jKoHE OpBIC TUIAEPiHIe KopceTiieai
CraHgapt Craggapt — TP TC 009/2011 TamantapbsiHa coikec
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Kecre 6 - TacriManaay jxoHe cakTay H1apTTapbl

Kepcerkim Tananrap
TaceiMangay HopmatuBTiK Ky’KaTTapra coiikec KoJliK KallTaMachIHa TaChIMAJIIaHa bl
Cakray 5°C - 25°C temmeparypaza, >kapbIKTaH KOpFaJIFaH )KepJie CaKTaja bl
Cakray Mep3imi TyYpaKTBUIBIK 3epTTEyIIepi HOTHKECIHIEC aHBIKTAIA B

¥ ChIHBLIFAH cara CHETIM(PUKAIUSACHI
KbIpMBI3bITYT CO:2 CBIFBIHABICH HETI131HET]
KOCMETHKAJIBIK KPEMHIH OpPraHOJENTHKAIbBIK,
(U3HKa-XUMUSIIBIK KOHE MUKPOOHOJIOTHSIIBIK
KOPCETKIMITepiH, COH/Iali-aK KarTay, TaHOamnay,

TachIMajlay JKOHE  CaKTay  TajanTapblH
KAMTH/IBI. ¥ cBIHBUIFAH KYPBUIBIM
KOCMETHKAJBIK eHIMepre KOMBLIATHIH

3aMaHayd TajanTrapra COHWKeC Kelledi MKoHe
OHIM calachblH CTaHIApTTay MeH Oakplaayia
KOJITaHBLTYBl MYMKIH.

Camna crienupuKanusICchIHa TYCiHIipME.
Koipmbi3biryn CO: CHIFBIHABICHI HETi31HACTI
KOCMETHKaJIBIK KpEeMHIH cama
CHEeM(UKAIUACH JTalblH OHIMHIH HETI3rl
OPraHOJIENITUKAIIBIK, (DU3UKA-XUMUSIIBIK JKOHE
MUKPOOHOJIOTHSIIBIK KOPCETKIIITEPiH, COHIAl-
aK KanTay, TaHOamay, TachIMangay >KoHE
CaKTay TaJaNTapblH KaMTHUIBL. ¥ CBIHBUIFaH
KOPCETKIIITEp  OHIMHIH  TYPaKTBUIBIFBIH,
Kayinci3airig HKOHE TYTBIHYIIBIIBIK
KacUeTTepiH Oaranayra MyMKIHIIK Oepeni.
KpemHIH CBIpTKBI TYypi, TYCl, HiCl JKSHE
OIpKeNKiIIri BHU3yalAbl OIiCIieH OarajaH/bl.
3eprrenrexn yiIri KBIPMBI3BITYJI CO:
CBIFBIH/IBICBIHA TOH HicC1 0ap, allibIK capbl TYCTI,
OIpTeKTI KpeM Topi3Al Macca  TypiHJIe
cunarranabl. Ke30en Oaranay kesinge Oerme
OeJieKkTep, TYHIPIIIKTEHY KoHE (pasanapabliy
axxplpay Oenrinepi 6alfkaamabl.

CyrekTik KOPCETKIMI (pH)
MNOTEHIIMOMETPHUSUIBIK ~ OICTIEH  aHBIKTaJIJIbI
KOHE HOTHXKEINep OpTalia MOH + CTaHIApTTHI
aypitky (M + SD) TypiHOe YCHIHBUIIBL
Tanpanran yarigeri pH wmomi 6,31 + 0,02
00m71b1, Oy Tepire apHaJlFaH KOCMETHUKAIBIK
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OHIMJIEp YIIH (U3HONOTHSUIBIK — KOJIAHIIBI
nuarnasonra (4,5-6,5) colikec kenei.

Komnouareik typakreuieik MEMCT 29188.3
TajanTapblHa Colikec OarajiaH bl OICTIH MOHI
OMYILCUSHBIH LEHTpU(YyTanay >KaraaibIHIa
Maii  koHe cy (¢aszamapbiHa  OemiHyre
TO3IMJIUTITIH aHBIKTayFa HETI3/IeTTeH. 3epTTey
HOTIDKECIHJIE Maiiibl HeMece CYJIbl KaO0aTThIH
OeiHyl pyKcaT eTUIreH IICKTCH acmlajpl,

COHJIBIKTAH VATl  KOJUIOMATHIK  TYpPFbIIaH
TYPAKTHI JIeTl TAHBLUIJIBI.
Tepmorypakteuiblk ~ 40-42°C  temmeparypa

KargaibiHIa aHBIKTAIAB. ChIHAKTaH KeHiH
AIMYIBCHUS KyHeciHae ailkbiH (azanblK OemiHy
Oalikanmmanpl, Oy KpPEeMHIH  TEPMUSUIBIK
TYPAKTBUIBIFBIH KOPCETTI.
Muxpo6uonorusutsik Tazansik TP TC 009/2011
xoHe ISO 17516 ramantapeiHa CoMKec
aHBIKTAIIBL. 3epTTey HOTIKenepl OoibIHIIA
KpeM YJTiCl MHUKPOOMOJOTHSUIBIK —Ta3alIbIK
KepceTKimrepi OolibIHIIA HOPMATHUBTIK
Tanmanrapra caii kesmi; Staphylococcus aureus
xone Pseudomonas aeruginosa aHbIKTaFaH
HKOK.

Kpemuin  »xarpuly — Kabuieti  ¢apmako-
TEXHOJIOTUSIIBIK oficrieH OaranaH[ibl.
3eprTeneTiH yiari Tepi OeTiHe OHall Tapablll,
Oipkenki KabaT Ty3ai, OyJl OHBIH KOJaWJIbI
KOHCUCTCHIIMSICBIH ~ KOHE  TYTBIHYIIBUIBIK
KAaCHUETTEpiH KepceTel.

Ocsbunaiima, KeIpMBI3BITYST CO2 CBHIFBIHABICHI
HETi31HJerlT  KOCMETHMKAJIbIK  KpeM  YIIiH
YCHIHBUIFAH cama Crenu(puKaiusIchl OHIMHIH
carachlH KelleH/ 11 0aranayra MyMKiHJIIK Oepeni
’KOHE OHBI CTaHIAPTTAY MEH CalaHbl OaKpLIay
yAepiciHae KoJIaHyFa Heri3 00a anajbl.
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4 TlukizaTTe] AaiibEAy

l

KOoMIIOHEHTTep/Il emmey

l

Maii ¢aszacein HalieiHIay
(BaA3emIH, CYCBI3 JIAHOIIH, 3MYIbraTop T-2, 32iiTyH Maiisl, aBoKago Maiibr)

l

Cy hazachelH HaileIHIAY
(TazapTEITFaH Cy, TTIHIIEepIH)

l

Mali xx2He cy dazanapblH KEI3IBIPY

l

dazanapisl OipIKTIpy XKoHe SMYIbCHATIAY

1

KpIpMBI3EITYI CO:z CBIFBIHIBICEH €HII3Y

1

l'omoremlaaummay

l

CankeIHIaTy

l

ApansiK eHIMHIH canacklH OaKeIIay

1

Tybanapra TONTLIPY ZaHe TEIFEIHIAY

Taxdatay

1

l

ExkiHOTITIK KanTaMara camTy

l

JlaiieTH eHIMHIH canachlH OaKeIIay

Cypet 1 - Keipmbi3birys CO, CHIFBIHIBICHI HETI31HIETI KOCMETHKAIBIK KPEMJI1 a1y TEXHOJIOTHUSIIBIK ChI30aChI

Kpipmb3biryn CO:  CHIFBIHABICHI  HETi31HET]
KOCMETUKAIBIK KpPEMJII Iy TEXHOJIOTHSIIBIK
yZzepici 6ipi3ai caTbulapaH Typa/ibl: IIUKI3aTThI
nabIHaay, Mal KoHe Cy (azayapbiH d3ipiey,
¢dazanmapapr  Oipiktipy, CO2  CBIFBIHIBICHIH
€HTri3y, TOMOTCHHU3AIMsIAY,  CaKbIHJATY,
KariTay »KoHe JailblH OHIMHIH CarachlH OaKbLIay.
Opbip  Ke3eHae  TeMIeparypa,  YaKbiT,
apanacTelpy KApKBIHIBUIBIFBI, Macca >KOHE
Kanray JIYPBICTBIFbI CHUSIKTBI Her13r1
TEXHOJIOTUSUIBIK TTapameTpIiep OaKbplIaHa bl

KopbITbIHABI. 3eprTey HOTHXKECIH/IE
KbIpMBI3BITYT CO: CBHIFBIHABICH HETi31HAET1

67

KOCMETHKAJIBIK KpPEeMHIH Oec ToXIpuOemiK
yirici  93ipJIeHII JKOHE OpraHOJICNTHKAIBIK,
(bU3MKa-XUMUSIIBIK JKOHE MHKPOOHOJIOTUSIIBIK
KacuerTepl OOWbIHIIA CanbICThIPbUIABL. N4
YJIri eH KoJjailsiel cumarramanapibl KepceTTi
’KOHE OHTAMIIBI KypaM peTiH/ie TaHJaIIIbl.
AJBIHFAH HOTHXKENIEp HETI31HAE CBIPTKbI TYPI,
OiprexTiiri, pH, KOJUIOMATHIK TYpPaKTBUIBIK,
TEPMOTYPAKTBUIBIK, MHUKPOOHOIOTUSIIBIK
Ta3alibIK, KarTay, TaHOanay, TackIMajiay *KoHe
CaKTay TaJanTapblH KAMTUTBIH KOCMETHKAJIbBIK
KpEMHIH camna creuuuKanuschl 931pJeH .
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